PARTS CATALOGUE/TECHNICAL GUIDE
Cal. 4M21A

[SPEgIFICATlONS] B _ _
T Cal. No.
item K‘ T o
Movement

I - o {(x 1.0}
Qutside diameter | §26.4 mm
Movement size Casiag diamete; 925.6 mm ) o
Height 2.7 mm ) e
Time indication 3 hands B o
Driving system Step motor (-I-.oad com;;ensated driving pulse type) B
Additional mechanism « Automatic generating system

* Power reserve indicator

s Overcharge prevention function

s Energy depletion forewarning function
+ Electronic circuit reset switch

* Train wheel setting device

Loss/gain Monthly rate at normal temperature range: less than 15 seconds
_Regulation system Nil _ - B
Measuring gate by quartz tester Use 10-second gate.

| Power generator Automatic generating system

Power supply -
‘ Capacitor Polyacene lithium condenser

05~23V

Operating voltage range

Duration of charge From full charge to stoppage: Approx. 72 hours {3 days)

Jewels 9 jewels
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PARTS CATALOGUE

|
i Reassembling procedures Figs.
|
|

Disassembling procedures Figs. : @ -

@ - O

Lubricating: Types of oil Qil quantity

O

o8 Moehius A (== Normal quantity

O SEIKO Watch Oit 5-6 (OCC== Liberal quantity

]
i
1
1
|
i
i
I
|
i

Hour, minute and second

hands

L..> Please see the remarks on the following pages.
{Lubricating of some parts is shown in “ll. REMARKS ON DISASSEMBLING AND REASSEMBLING"}

e T @ 0491 735

Dial washer

0271 5587
Hour wheel

Cal. AM21A




PARTS CATALOGUE  Cal. 4m21A

0022 490
Oscillating weight screw

0500 552
Oscillating weight

1002 552
Oscillating weight wheel

0012 354
Capacitor cltamp screw

4225 552
Capacitor clamp

4216 554
tnsulator for capacitor

3029 114
Capacitor unit

0012 354
Circuit block cover B screw

4457 568
Circuit block cover B

0012 354
Circuit block cover A screw

4457 567
Circuit block cover A

0198 552
Oscillating weight bridge

4000 676
Circuit block

1
| B 1002 553
@,,..7— :r . Intermediate wheel for
T | ganerating rotor
il i
1 1
b ;
%: | 4146 55:?
] ! i Generating rotor
W a0
i o |
T e e
| 0012 354 [T — |
i ) APOETR Ttkeg ]
i | * Capacitor clamp screw (2 pes.) o BAD 4271 526 j
| " | « Circuit block cover B screw (3 pes.) Ao Capacitor conngction {+) }
: !« Circuit block cover A screw {3 pes.) :
i i * Train wheel bridge screw {1pc)
I i » Sefting lever spring screw {1 pc.}
[ - - I - M -
! c,;r_rT:a | 0022 490
! ]
: b
i e |

* Oscillating weight screw (1 pc.)

- Please see the remarks on the following pages.
{Lubricating of some parts is shown in “ll. REMARKS ON DISASSEMBLING AND REASSEMBLING™)




PARTS CATALOGUE

!

0012 354

Train wheel bridge screw
0125 552

Train wheet bridge

02417 555
Fourth wheel and pinion

0701 552

Fifth wheel and pinion
0231 552

Third wheel and pinion
4146 552

Step rotor

(1281 552

Setting wheel

0766 552

Intermediate minute wheel
0261 552

Minute wheel

0221 553
Center wheel and pinion

4002 562
Coil block

4239 6563
Generating stator

4002 563
Generating coil block

0012 354
Setting lever spring screw

0388 552
Setting lever spring

0383 bB52
Setting lever

0397 552
Lever for uniocking stem
{only for one-piece case type)

0384 552
Yoke

4455 552
Reset lever

0391 652
Train wheel setting lever

4239 562
Rotor stator

0282 552
Clutch wheel

0351 552
Winding stem

4408 552
Circuit block spacer

4245 552
Switch spring

Main plate

Cal. sAM21A




' Remarks

PARTS CATALOGUE

i

* List of jewels

sLower hole jewel for
generating rotor

«Upper hole jewel for
generating rotor

*Lower hole jewel for
intermediate wheel for
generating rotor

0011 432

» List of tubes

Part No. Name
0023 340 Tube for swutch sprmg axle
0036 045 Tube for train wheel bridge
0036 046 * Tube for capacitor clamp
screw (B}
+ Tube for circuit block cover
A screw (B}
¢ Other parts
[ _ B —
:  Part No. Name
| 0023340 | Switch spring axle
; 0390552 | Setting lever axle

(43) Winding stem 0351 552

0011 526

0011 591

Part No.

0036 047

0036 048

Cal. 4aM21A

Name

« Lower hole jewel for third
| wheel and pinion

» Lower hole jewel for fifth

wheel and pmlon i

i Lower hole jewel for step

} rotor

Name

» Tube for circuit biock cover
A screw (C}

*Tube for setting lever
spring screw

| = Tube for circuit block cover

B screw

* Tube for capacitor clamp
screw (A}

* Tube for circuit block
cover A screw (A)

Part No.

0428 552

Name

! Center plpe |

The type of winding stem is determined based on the design of cases. Check the case number and refer
to “SEIKO Casing Parts Catalogue” to choose a corresponding winding stem,




TECHNICAL GUIDE Cal. 4M21A

* The explanation here is only for the particular points of Cal. 4M21A,
* For the repairing, checking and measuring. procedures, refer to the “TECHNICAL GUIDE, GENERAL
INSTRUCTIONS".

. STRUCTURE OF THE CIRCUIT BLOCK

C-MOSIC e

Crystat unit ——.____

KT Input terminal (+)

Output terminal

input terminal {-)

li. REMARKS ON DISASSEMBLING AND REASSEMBLING

* For disassembling and reassembling, do not use such type of universal movement holder that clamps the
movement only at its circumference. instead, place the movement directly on a riveting plate or other hard
plate in the manner that the largest possible portion of the movement is supported by the plate.

@ Hands

* How to install

Place the movement directly on the riveting plate shown in the illustration with the oscillating weight side
down, so that the oscillating weight screw is not damaged. Then, press in the hands.

@ Diat
¢« How to install

« Place the movement on the riveting plate with the back side down, and push in the dial.
« After setting the dial, check that it is fixed securely in position.

— U




TECHNICAL GUIDE Cal. 4M21A

Oscillating weight screw
i
[l

@ Oscillating weight screw

Tighten the oscillating weight screw very firmly, applying more

force than usual.

Note: When tightening the oscillating screw, be careful not
to press down on the movement hard with the
screwdriver.

Insulator for capacitor

. Slip it into the gap under
* How to install

tha oscillating weight
. . bridge.
Slip the insulator for capacitor into the gap under the oscillating

weight bridge to set it to the guide post.
Guida post

Insulator for
capacitor

@ Capacitor unit
+ How to install

1) Set the track hole of the capacitor connection (-} to the .. post
guide post of the circuit block spacer. .

2} Slide the capacitor in the direction of the arrow until it is set
under the oscillating weight bridge.

3) Push the "A" portion to fix the capacitor unit in position.

Note: Handle the capacitor unit with care so as not to short-
circuit its {+) and (-) terminals.

Slip it into the gap under tha

oscillating weight bridge. . ( ?
R, //"A" porticn

L, —— Input [} pattern

... Capacnor
connection {+)

@ Circuit block cover A

tlooking portion
* How to remove

1) Remove the three circuit block cover A screws.

2} Lift the "A” portion in the illustration at right
using tweezers, and then move the circuit block
cover A in the direction of the arrow to releéase
the hooking portion.

“A" portion




TECHNICAL GUIDE | o G

¢ How to install

1} Set all the guide hoiec in position except the
hooking portion, and then tighten the three screws.

* Before tightening the screws, check that the
pivots of the generating rotor and intermediate
wheel for generating rotor are inserted properly.

2} Push the upper part of the hooking portion
indicated by the arrow in the illustration at right, to
have the hooking portion catch the main plate.

3} Check that the hooking portion securely catches
the main plate.

Oscillating weight bridge

* Lubricating

Be sure to lubricate the ball-bearing of the oscillating
weight bridge at the two locations indicated in the
illustration at right.

@ Intermediate wheel for generating rotor

@ Generating rotor

* Lubricating

Be sure to lubricate the intermediate wheel for generating rotor and the generating rotor in the guantity
specified in the illustations below,

Intermediiate whesl for generating rotor Intermediate wheei for genesating rotor

Generaling rolor

@.’LD Train wheel bridge

* Setting position

Refer to the illustrations below to check where to install the respective wheels.
Fifth wheel and pinion

3 Intermadiate minute wheel i Third whae! and pinion
Step rotor - .. . E ! Step rotor | 3
i I

Fifth wheel and wvon

Fourth wheel and pimnon---

e wheel and pinion -




TECHNICAL GUIDE Cal. 4214

1‘ @ Fifth wheel and pinion

(25) Third wheel and pinion
i @ Minute wheel
( * Lubricating

Before setting the fifth wheel and pinion, third wheel and pinion, and minute wheel, lubricate their lower
pivots as shown in the illustrations below.

Fifth wheel and pision Thyrd wheeld and pinion Minule whesl

28} Intermediate minute wheel Top (Train wheel bndge side}
* How to install

Set the intermediate minute wheel in the direction
as shown in the illustration at right, taking care not
to set it upside down.

@ Setting lever spring

» Install the setting lever spring so that the post X .
of the setting lever is set at the position indicated SR = = o Setting lever spring screw
in the illustration at right.

+ After tightening the setting lever spring screw,
have the spring catch the post of the setting =3
lever. i pE _

+ For lubrication, refer to the illustration at right. i ’

-+ Settingfever sping

.- Postof the seting lever

(@ Setting iever

@@ Lever for uniocking stem

Yoke
(38) Yoke
(“\ Resal laver-.. .
\33) Resst lever
@ Train wheel setting lever E A oY \n - Lever for unlocking stem
""" b {Only for one-piece case typel
* Setting position and lubricating of the parts @ i

for setting mechanism

. . . ; T Setting lever
Refer to the illustration at right. /

Note: Be sure to set the springs of the yoke and Train wheel setling lever
reset lever in the correct direction, taking
care not to deform the springs.

Note: Insert the post on the rear of the setting lever (A" portion in the illustration below) properly into
the long slot of the train wheel setting lever (“B” portion in the illustration below}.

| TAT portion e

Reset lever @
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. VALUE CHECKING AND ADJUSTMENT
¢ Coil block resistance

22KQ~2.7KQ

* Generating coil block resistance

300 Q2 ~ 380 &2

* Current consumption

For the whole movement : Less than 0.6 pA (with voltage supplied from a battery)
For the circuit block alone : Less than 0.2 pA (with voltage supplied from a battery)

+* Measuring the current consumption for the whole movement

1} Connect the tester as shown in the illustration.

stap rotor)

2} Start the measurement 30 to 40 seconds after connecting the tester, checking that a stable measure-
ment is obtained.

3} When measuring, look through the upper hole jewel for step rotor { (A) in the illustration}, to check that
the step rotor is rotating at one-second intervals.

* Measuring the current consumption for the circuit block alone

1} Connect the tester to the input terminals (+} and (-} of the circuit block.

2} Start the measurement 30 to 40 seconds after connecting the tester, checking that a stable
measurement is obtained.

Remarks:
When the current consumption exceeds the standard value for the whole movement but is within the
standard value range for the circuit block alone, the watch is generating a driving pulse to compensate for
the heavy load that may be applied to the gear train, etc.

In this case, overhaul and ciean the movement parts and then measure current consumption for the
whole movement again.

¢ Checking the automatic generating system

1) Apply the probes of the tester to the
capacitor unit as shown in the ilfustration to
measure the voltage.

Note: Take care notto short-circuit the capacitor
unit. If it has been short-circuited, leave
the watch untouched for more than 10
minutes, and then measure the voltage
again,




TECHNICAL GUIDE

Cal. aM21A

2) Close the case back, and swing the watch from side to side approximately 100 times rhythmically {at
a rate of 2 to 3 times a second) with a snap of the wrist as shown in the illustration.

3} Leave the watch untouched for more than 5 minutes, and then measure the voltage of the capacitor
unit in the same manner as in step 1) above.

4} If the voltage obtained has increased 0.2 V te 0.3 V from the initial voltage assuming that the initial
voltage is within the range between 0.6 V and 1.0 V, the automatic generating system is operating
nermally.

* To recheck the automatic generating system, leave the watch untouched for more than 5 minutes, and
then repeat steps 1} to 3) above.

Recharging information:

@ Number of swings required and the duration of charge until the watch stops operating

Cal. 4M Series watches are equipped with a power reserve indicator. The current power reserve can be
checked using the second hand at the press of a button.
{The table below assumes that the initial voltage of the capacitor unit is 0.5 V.}

Quick movement of the second hand
Number of swings Duration of charge when the power reserve indicator
function is activated
100 Approx. 3 hours 5 seconds
500 Approx. 1 day 10 seconds
800 Approx. 2 days 20 seconds
1,200 Approx. 3 days 30 seconds

Note: If the voltage of the capacitor unit fluctuates, the movement of the second hand may not indicate the
actual power reserve. To check the relationship between the number of swings and the duration of
charge, use the power reserve indicator more than one hour after swinging the watch the number of
times specified in the above table, and then check if the watch keeps operating for the indicated
duration of charge.




SUPPLEMENT
TO
PARTS CATALOGUE/TECHNICAL GUIDE

Cal. 4M21A
VOL. 2

CHANGE OF POWER RESOURCE
AND PARTS INFORMATION
FOR Cal. 4M21A

While we have once issued “SUPPLEMENT TO PARTS CATALOGUE/TECHNICAL GUIDE Cal. 4AM21A”, we would
like to inform you here that the following movement parts for Cal. 4M21A are changed again to new ones which
lead to enhanced performance and longer duration.

Notes:

e When repairing Cal. 4AM21A watches, please be sure to refer to this supplement together with “PARTS
CATALOGUE/TECHNCIAL GUIDE Cal. 4M21A” issued in Aug. 1996 and “SUPPLEMENT TO PARTS CATALOGUE/
TECHNICAL GUIDE Cal. 4M21A” issued in Nov. 1999.

e When the new rechargeable battery unit is installed into the movement, please note that the original capacitor
clamp should not be used. If the original clamp is used with new rechargeable battery unit, it could lead to short
circuit or damage the movement. To avoid disorder, please order new rechargeable battery unit and
rechargeable battery clamp in a set by parts code “3027 4MZ” (3027 4MZ contains both rechargeable battery
unit and rechargeable battery clamp.)

e After the new rechargeable battery unit is installed, the indicator display for duration of charge will change.
Please see below chart of “Comparative matrix between original and new power resource”.

e Regarding the circuit block, there will be no change. Please refer to “SUPPLEMENT TO PARTS CATALOG/
TECHNICAL GUIDE Cal.4M21A” issued in Nov.1999.

e |n and after June 2000, original capacitor unit will be discontinued and no longer available. New parts in a set
(rechargeable battery unit and rechargeable battery clamp) will be supplied to you if you order the old capacitor
by parts No. 3029 114 or 3029 116.

[INFORMATION: Comparative matrix between original and new power resource]

Indicator display Original capacitor / .
and Duration 1st upgraded capacitor New rech?;%Z?bZISFgattery unit
(Approx.) (3029 114/ 3029 116)
5 seconds 3 hours 3 hours
10 seconds 1 day 1~ 20 days
20 seconds 2 days 20 ~ 40 days
30 seconds 3 days 40 ~ 42 days
Indicator display 5 seconds 100 times 100 times
and Number 10 seconds 350 ~ 400 times 350 ~ 400 times
of swings ; -
(Approx.)* 20 seconds 700 ~ 800 times 6000 times
30 seconds 1050 ~ 1200 times 12000 times

* The number of swings may differ according to the way of swinging.

SEIKO CORPORATION




PARTS LIST

1st upgraded parts

Part Original parts (Introduced in the Supplement New parts
name : .
issued in Nov. 1999)
3029 114 3029 116 *3027 29R
(Capacitor unit) (Capacitor unit) (Rechargeable battery unit)
g )
PESEANS
ey \
. 5&
OD.®
R
sl
¥ 88 l
(4]
T o
Cg
e
: QO
&') Black marking

“ES614” is written “MT616 is written

on the other side. on the other side.
4225 552 4225552 *4225 552

(Code unchanged) (Same as 1st upgraded one)

This can be used with
original capacitor unit also.

0

Capacitor clamp /
Rechargeable battery clamp

Marking for
discrimination

Marking for
discrimination

* When you change the original power resource to new rechargeable battery unit, the clamp is also required
to be changed. Please order them as a set by parts code 3027 4MZ to avoid confusion. (3027 4MZ contains
both rechargeable battery unit and rechargeable battery clamp)

* Each parts also can be supplied separately by each parts code.
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