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PREFACE

This Repair Guide is issued to insure the continued high quality of
the CANON FD Lenses through correct repair procedures.

This Guide consists of four sections: Introduction, Disassembly,
Replacement and Adjustment and the Appendix,

If any repairs are required, refer to this Guide. Any comments
or suggestions concerning this Guide will be appreciated.

Canon Inc.
Service Division, Camera Service

Technical Section
3-30~-2 Shimomaruko

Ohta-ku, Tokyo, Japan

CANON INC., 1971

Printed in Japan
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Introduction

1. Since more functions have been added to F'D Lens than FL Lens (an open aperture
metering system and EE photography) the repair and checking procedures have
increased accordingly. When repairing F'D lenses, extreme care must be excer-

cised to maintain the original precision.

1.1 Aperture diameter

Because this F'D lens employs an open aperture metering system, errors
in the aperture diameter result in exposure errors. It is, therefore,
necessary to control the aperture diameter accuracy much more strictly

than previously.

1.2 Aperture signal lever

The accuracy of this lever also has direct effect on that of the exposure
meter. A special tool (FD Lever gauge-3) is required to check its position.
(As the meter accuracy of the camera is to be measured after the lens is
installed, when adjusting the meter the position of the aperture signal

lever should be checked. )

1.3 Maximum aperture correction pin

This pin is mounted on the rear cover. Therefore, when replacing the
rear cover, the head of the signal pin should be cut to the specified height,
(See Para. 2.5)

2., All FD lenses have basically the same construction, and in this repair guide,

explanation will be made using the FD 50mm 1: 1.4 as the example.

3. A hand fitted lens spacing system is employed for the following lenses, so the

lens system must be replaced as a unit:

FD 17mm 1: 4 FD24mm 1:2.8 FD 28mm 1:3,5
FD 35mm 1:2 FD 35mm 1:3.5

4. For the following lenses, positioning the front lens unit should be carried out
because they have the "Full Range Aberration-Free System'. This system

consists of a second helicoid in the front lens group.

\

FD 17mm 1:4 FD 24mm 1:28 FD 35mm 1:2



Note: Hand fitted system:

The individual lens elements are hand fitted and spaced at the factory.
The tools and test equipment necessary are extremely costly so these

lens systems are supplied as a unit only.



Disassembly

1.1 Lens Barrel

.@

A Name Ring L _nggyﬁ_ﬁ
15 Front Rlng 1. W 2. X40-170307 x 3
3 Front Ring
i 29-9569
. i Screw Focusing Ring
. P : . 3 .
2 oeusing Ring % X4p-140257 * . 29-9663
Screw
S, i) YRR . B
B I.ens Barrel %91-172490 ® .3 T Lens Barrel



1.2 TLens system and Aperture Unit

Lens

Aperture Cam

Aperture Unit

Aperture Unit

1. Front Lens Unit 2. Rear Lens Unit
3 Assemble Collar Cam Ring
- 27-8656 ° 23-2405
5. Screw %3 5 Aperture Unit
X40-140457 28-0290
( Note) When removing the Aperture Unit, scribe lines

on the Aperture Unit and Lens Barrel to faciliate

reassembly.

Coil Spring Screw
T T97-5386 5 x1g-140257 *°3
9 Diaphragm Cover
' 23-2403
10 Diaphragm Rotor 11 Aperture Leaf
* 29-4992 T 29-9623
i B
12. Diaphragm Base 13. Lens Barrel

29-9493 29-9491



1.3 Lens Mount

@ 29
.‘b 0 (e}
OD Q
o
o
o
o
(&
o
o
o
o
(=]
%
[+}
o
o]
[e]
=]
o
o
Oopo0
Screw Bavyonet S
1. Bayonet Ring i Ly - 2, ayonet Stopper

X19-140226 23-2409

Bayonet Ring
23-2406

(Note) Don't remove the stopper of the Automatic
Diaphragm Lever. Don't tighten Bayonet
Stopper unnecessarily, because the screw

thread is easily damaged.

Coil Spring Screw
¥ 5 . = A % X91-1403078 2
2 Back Cover 4 97-5629 > X91-1403078
Coil Spring Screw
B g "+ X18-140188 * 3



Back Cover Steel Ball
8 T29-9495 Y Sei-gapn &AM
(Note) Since the Ball bearing are held by the Back
Cover, be careful when removing the cover;

or the Balls may scatter.

] Assemble Collar Steel Ball
3. Signal Lever 10, 27-8657 11. TX71-7129 ¥ 97
12 Diaphragm Lever 13 Signal Lever
: 29-9497 5 29-9496
) Lens Mount 15. Screw %2

29-9497 X91-143160

Stopper
16 232207



1.4

Helicoid

Stopper

Aperture Ring

Screw Stopper

L Xa0-140207 * 2 B 232415
3 Aperture Ring " Coil Spring

: 29-9625 & 97-5776
5 Adjusting Washer 6 Steel Ball 2

* TX98-500216 © X34-100571
7 Coil Spring

" 97-5255
Note: When not removing the Helicoid, don't remove

Aperture Ring. It is because difficulty lies in

installing the Coil Spring.



3 Moving Rod Snap Washer

3. Diaphragm Drum X91-14253 . 26-9076

Diaphragm Drum
23-2419

10.

(Note) Don't detach Stopper 23-2414,

4, Helicoid Prior to disassembling, scribe a line on the Helicoid

screw position to ensure correct installation of

Helicoid.

Helicoid oil:

Inside Thread: JL4 (60%) JL5 (40%)
Outside Thread: JL4 (40%) JL5 (60%)



2. Replacement and Adjustment

2.2

2.3

2.1 Aperture
diameter

Replacement of
Aperture Unit

Adjustment of
Automatic
Diaphragm Lever

1. Adjust the aperture diameter after adjustment of the
open position of the Aperture signal lever.

2. Remove Name Ring and then Front Lens Unit.
3. Measure the aperture diameter at F8 or F11,

4. Measure the diameter of the aperture.

Tool: Imside Calipers (L-002)

L. Measure two
arrow-mark positions

Eigs 1

5. Make adjustment by moving the Aperture Unit horizon-

tally, slackening 3 Screws X40-140457.

(Note) For the measurement value, see Table (Para.
3.2)

. In consideration of back-lash, check the aperture dia-
meter both by closing down from full open and opening

from F 16. The aperture diameter must be within the
limits.

. WHen the aperture is open, the blades must be out of
sight.

8. Whenever the Aperture Unit is removed, measure the

aperture diameter.

. See Para. 1.2.

Check the operation of the Aperture Unit.

3. Measure the aperture diameter referring to the Para,

2. 1

- Whenever the Aperture blades are replaced, check the

aperture diameter,

Install Automatic Diaphragm Lever and Signal Lever
together in Mount.

2. Put in the Steel Balls and install the Assembly Collar.

Number of Balls used for FD 50mm 1:1.4 is 97.



E 1

5.

Adjustment of Lq
Signal Lever

2.

Check the operation of Automatic Diaphragm Lever. If
it works poorly, loosen the Assembly Collar 27-8657
back 10mm (on the circumference).

Thurst play: Under 0.2 mm

Secure the collar at four spots with lacquer.

When the Lever is installed on Mount, the tension of the
Lever must be no more than 150 gr.
Tool: Correx Tension gage

(Note) When the force is 130 to 140 gr, smoothest
movement of the blades is obtained. If it is
110 gr or below, the blades won't return to
the open position occasionally,

Use the FD Lever gauge- 3 (SE-105),

% Make adjustment

with stopper

Fig,. 2

Apply a small quantity of Liquid Molybdenum to the
friction face of the spring.

The clamp release torque of Diaphragm Lever is 200

to 400 gr. Make adjustment by bending the clamp spring
at A.

—®
Fig. 3
The number of Steel Balls used for Signal Liever of FD

50mm 1:1.4 is 114. When the balls are placed in the
race, there must be clearance for 4 or 5 balls.

Note: The same Steel Ball is used for all FD lenses.

The Signal Lever balls are retained by the Back Cover.

(Note) The screw hole threads may strip easily, so be

particularly careful.

10



3. Measure the released position of Signal Lever.
Correct position: 69 degrees (See Fig. 5)

Note: Use the FD lever gauge 3 (SE-105)

4. If the open position of Signal Lever is incorrect, adjust
it as follows.

——23-2414

—————23-2419

Fig. 4

1) Detach the Lens Mount and adjust the position with
Stopper 23-2414,

{Note) When the aperture is open, the aperture
blades must be completely out of sight.

2) Where adjustment is impossible, replace Signal

Lever 29-9496.

_(; : N %

Under 200 gr &

&

o

Over
65 gl‘ [

‘7\/00

ke

Signal Lever

Fig. 5

5. When the aperture is stopped down to minimum, the
Signal Lever tension must be 65 gr. or more.

6. The Force required to return the Signal Lever to the
released position, with the Aperture Ring set to EE:
Under 220 gr.

2.5 Replacement of 1. Remove Signal Lever spring.
Rear Cover
2. Remove 3 Screws X18-140188.

3. Replace the Cover paying attention that Steel Balls do
not scatter.

Il



4. Measure the height of Maximum Aperture Correction Pin
with a microtester or slide calipers.

5. File the Correction Pin of the new cover to the specified
height. Determine the correct height from the table.

(Notes) 1. File the pin before installing the cover.

2. File the Correction Pin so that the top
face is parallel to the Mount surface.

6. Install the Coil Spring on the Signal Lever first.

7. The height of the Correction Pin from Mount face differs
depending upon the maximum F numbers of the lens,

Max. F No. Height of Max. Aperture Correction Pin
1.2 8.38 £ 0.1 mm
1.4 8.10 £ 0.1 mm
1.8 7.67 = 0.1 mm
2.0 7.50 £ 0.1 mm
245 7.12 £ 0,1 mm
2.8 6.90 = 0.1 mm
3. 6.54 = 0.1 mm
4.0 6.30 £ 0.1 mm
5.6 5.70 £ 0,1 mm

2.6 Adjustment of 1. Set Aperture Ring to EE position.

EE Pin
2. The height of EE Pin is 1.0 % 0.2mm above Mount face,

This is common to all types of lens.

Tool: Microtester or slide calipers
3. To remove the Diaphragm Drum, refer to Para. 1.4

4. Adjustment of height of EE Pin

Diaphragm Drum

Make adjustment
with washer

EE Selector Plate

Fig. 6

12



2.

7

2.8

2,

)

Assembly of
Mount

Adjustment of
Focus

Positioning of
Front Lens Unit

1. When installing Mount on Helicoid, stop down the aper-
ture to the minimum and clamp Automatic Diaphragm
Lever.

2. Set Bayonet Ring to Open position.

3. Put Signal Lever in the forked part of Cam Ring.

4, Fit three screw holes of Mount to those of the Helicoid.

5. Set the Aperture Ring to EE and check if EE Pin juts out.

Note: Don't take off the Aperture Ring.

1.See Para. 1.1,

2. Focus of all lenses can be adjusted by shifting the stopper.

Fig. 8

3. Flange to focusing screen at oco: 42,00 £ 0.03mm

4. Use a general purpose focus collimator.

(FD35mm 1:2, FD24mm 1: 2. 8, FDI17mm 1:4)

These three lenses have the "Full Range Aberration Free
System' which consists of a second helicoid to change the
spacing of lens elements when focusing at close distance.
This is in addition to the normal double helicoid which moves
the entire lens.

Adjustment of Front Lens Unit position (''S" separation)

I; In the following cases, carry out adjustment of
"S'" separation.

1) When the lens is out of focus over 0. 15mm
2) When the Lens Unit has been replaced
3) When the Helicoid has been replaced

4) When the Front Lens Unit has received a
shock

5) When aberration correction is poor at close
distance

6) When resolution is poor

13



6.

Measuring instrument: Microtester or height gage
Adjust ''S" separation with Helicoid set to infinity.

Perform focus adjustment after the proper ''S"
separation has been set.

"S" separation of FD 35mm 1:2

Adjusting washer

2l e
it

Fig. 9 A '

S: 1.64 + 0. 03mm

1) There are two types of secondary helicoid
used in this lens: Single and Double:
In the "Single" the front lens elements
rotates and in the "Double" they do not.
2) S=A-B=1.64 % 0,.03mm
a} For the single helicoid, make the adjust-
ment by turning part C.
b) For the double helicoid, make the adjust-
ment with Washer 27-9097.

(Note) Types of Adjusting Washer:
1.20 - 1.80 mm thick
in increments of 0.05mm

Standard: 1.50mm thick

"S" separation of FD 24mm 1:2.8

Adjusting

FX/ : Washer 27-9097

—g S: 1. 68mm * 0. 10
=— B
e— A

Fig. 10

14



3. Appendix

3.1

Measurement
of "S" separa-
tion with height
gage

S=A-B=1,68 £ 0, 10mm
Make the adjustment with Adjusting Washer 27-9097

Note: Types of Adjusting Washer:
1.30 - 1. 60mm thick
in increments of 0.05mm

Standard: 1. 50mm

"'S" separation of FD 17mm 1:4

Q=

22 Adjusting washer 27-9095

pipi

> ~-S: 1. 00mm = 0.04

= B —m =
e A
Fig. 11

S=A-B=1.00+ 0,04
Make adjustment with Adjusting Washer 27-9095
(Note) Types of Adjusting Washer:

1.35 - 1. 65mm thick
in increments of 0.05mm

Standard: 1. 50mm

1. Preparatory Procedures

1)
2)

3)
4)

5)

6)

Measure the center of the lens,

Particular care should be exercised since the lens
surface is easily scratched.

Install a dial gage on the top of the height gage.

To prevent the lens face from being scratched, put a
plastic tip on the dial gauge.

In order to retain the lens perpendicularly, use the
angle adjustment of Signal Lever.

Measure the "S'" separation on machine table.

(Note) Where no machine table is available, any
truly flat surface may be used.

15



Dial gage %D%A/Height gage

YO

Plastic tip—*T__l Machine Table

ro1

Lens system

Bayonet @ %

FD Lever Gauge-3

Fig. 12

2, Measurement of "'S" separation

1) Measure "D (F-H)
Measure the heights of "F'" and "H" from the K,
surface.

2) Measure "J"
Measure "J" from the K| surface.

3) Measure "B"
B=J-D

4) Measure "S" separation
S=A-B

Note: See Fig.s 9, 10 and 11

J HB F
\\

K2

Fig. 13

16



3.2

Tables of Aperture

diameter

(Unit: Millimeters)

FD 28mm 1 :

3.5

F No.

3.5

Upper
limit
values

Refer-
ence
values

10. 75

6. 54

Lower
limit
values

5;99

2.95

FD 35mm 1 :

oo
F No.

Upper
limit
values

Refer-
ence
values

Lower
limit

5.6

20.99

values

FD 35mm 1 :

3.5

15.79

10. 95

7.71

14, 46

13. 24

10.03

7.06

5.43

4.98

3451

9.18

(ETS. WA S

’_F No.

3.5

5.6

Upper
limit
values

7.81

Refer-
ence
values

12. 16

7.29

5,01

2.48

Lower
limit
values

6. 54

4, 59

17




FD 100mm 1: 2.8

F No.

2.8

5.6

11

16

22EE

Upper
limit
values

15, 61

10,97

5,44

3.84

2,71

Refer-
ence
values

20, 38

14.29

10. 05

4.99

2.48

Lower
limit
values

13.08

9.21

6. 49

FD 135mm 1 :

2.5

F No.

2.5

5.6

11

16

22EE

Upper
limit
values

18. 64

13.11

6.51

4.59

Refer-
ence
values

27.80

17. 07

12,13

5.97

4.21

2,97

Lower
limit
values

15, 63

11. 00

FD 50mm 1 :

1.4

¥ No.

1.4

2.8

11

Upper
limit
values

18. 40

12,93

3.19

Refer-
ence
values

23,00

16. 84

11.84

2.93

Lower
limit
values

15, 42

10. 84

7. 64

1.89

FD 55mm 1 :

1.2

F No.

1.2

Upper
limit
values

18.95

13.32

6. 62

Refer-
ence
values

27. 80

17.35

12.21

6.06

4.28

Lower
limit
values

15. 89

11.18

5.56

3.92

1.96

18




FD 50mm 1 :

1.8

F No.

1.8

5.6

16EE

Upper
limit
values

13. 20

6. 48

2. 26

Refer-
ence
values

19, 00

12,07

5.'94

2.94

Lower
limit
values

11. 04

5.44

3.83

2. 60

1.90

FD 1"mm 1 : 4

F No.

5.6

11

16

22EE

Upper
limit
values

6.09

4,26

2.99

1.48

Refer-
ence
values

5.57

3.90

1.93

Lower
limit
values

3,57

FD 24mm 1

2 28

F No.

5.6

Upper
limit
values

10.09

7.06

4,95

Refer-
ence
values

13,25

9.22

6. 46

4.53

Lower
limit
values

5.91

2.92

2.06

19




FD 135mm 1: 3.5

F No.

3.5

5.6

11

16

22EE

Upper
limit
values

14, 22

10,00

7.05

4,97

3.50

Refer-
ence
values

21,45

13.02

9-.16

6. 46

3.21

Lower
limit
values

11.92

8.39

5.92

2.95

FD200mm 1 : 4

F No.

5.6

11

22EE

Upper
limit
values

21. 37

15,02

10. 57

5.26

Refer-
ence
values

27.80

19. 56

13.75

9. 69

6.83

Lower
limit
values

17.91

12. 60

6. 24

ED 100 - 200mm 1 : 5,6

F No.

5.7

11

16

22EE

Upper
limit
values

17,81

12. 51

6. 21

Refer=-
ence
values

23.25

16. 30

11, 46

5. 69

Lower
limit
values

14.93

10. 50

5.22

20




CANON REPAIR MANUAL

CANON FISH EYE LENS 7.5mm 1 :5.6
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EXPLODED VIEW

of

REF. NO. 2-15171

CANON FISH EYE LENS 7.5mm 1:5.6

97-5255
X34-100571 1

X11-140258x3 |

]
? X91-143568
& | X32-502632 kN
26-7092
) X10-170258 x 3
23-7606
4 ///1;) X891-171430
23-7604

—3
23-7605

97-5829 ==K
23-7607 }%/ ®
28 = X10-170308x3
X96-142199 Cj
27-3073
——

X14-140188 x3

SCALE 1-2.0

23-7612

97-5255
X34-10057!
23-7611

X19-140226 o
x2 |

23-2406

-
\_ \_/

26-9058

27-5114

27-4086

28-0357

© CANON INC.



REF. NO. 2- 15171 1
PARTS LIST
B & B K CLASS PARTS NO. QTy. DESCRIPTION
N3y bY o C 23-2406 1 Bayonet Ring
v U oy oz Y Y D 23-7604 1 Click Ring
19 z 5 D 23-7605 . 1 Assembly Collar
o4 N ¥ = i E D 23-7606 1 Filter Indicator
PRI Sl SEIPEE D 23-7607 1 Click Stopper
H < - =) D 23-7609 1 Cover Collar
AT Foy PR byt — D 23-7611 1 Bayonet Stopper
= Hoas - D 23-7612 1 Back Cover
# 4 = D 26-7092 1 Assembly Collar
# Z e D 26-7093 1 Assembly Collar
B U oy o oy — D (26-9006 (0.25)] 1 Snap Washer
( VHOHRFHEEI &R T 26-9006 (0. 3) Parenthesized numbers indicate
( @62 mm ) 26-9006 (0. 35) thickness. (Unit : mm)
2§09 v v oy — D 26-9058 (0.25)] 1 Snap Washer
( ‘)'?@ﬁ:?: W rems 269058 (0' 3) Parenthesized numbers indicate
© AL ik 2 £5-3058. (8:55) thickness. (Unit : mm)
26-9058 (0.4) | ’ ’
wmoov U b z D 27-2197 1 Aperture Ring
% D L (@ 27-4086 1 Diaphragm Base
I8 L D 27-5114 1 Diaphragm Rotor
E > b7 9 > % — C 27-9073 (1.50)] N Adjusting Washer
() MOBFRES 5RT 27-9073 (1. 55) Adjusting Washers are
L5 Qurimiss & 2 Buiy s e § available in thickness from
g 1.50 to 2.80 mm in 0. 05
27-9073 (2. 75) P, B,
= 27-9073 (2.80)
L » X a = 9 } D 28-0357 1 Lens Unit
i J g2 1R c 29-9108 6 Aperture Leaf
EQNE S D 29-9677 1 Filter Wheel
7 o4 AT = B D 29-9678 1 Filter Wheel Shaft
A by A=-%LE C  29-9679 1 Stopper Release Pin
Lo 5o ooy o R G 29-9680 1 Lens Mount
= th B D 97-0883 1 Inside Gear
34 R F Y D 97-5255 2 Ceil Spring
O o M R TN B D 97-5829 1 Coil Spring
I & K 2 X10-170258 6 Screw
1k & E 2 X10-170308 3 Screw
F & 74 X11-140258 3 Screw
E Z X14-140188 3 Screw
¥ & W E = X19-140226 2 Screw
;7 % - X32-502632 N Washer
A F = N K - L B X34-100571 2 Steel Ball
+ 3 +F ~ B = X40-140208 2 Screw
+F B & ow E =B X40-170308 3 Screw
F E 2 X91-141473 1 Screw
¥ E & X91-142234 1 Screw
F 2] Z X91-142376 2 Screw
I £ = X91-143568 1 Screw
S E = X91-171430 1 Screw
B ¢ = X96-142199 1 Screw



CANON REPAIR MANUAL

CANON LENS FD 28mm 1 3.5
(REF. NO. 2- 15082)

CANON INC. JAPAN
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1 REF. NO. 2-15082

EXPLODED VIEW
of

CANON LENS FD 28mm 1 :3.5

E 27-7124
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