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Cal. 1946A

Characteristics :

Casing diameter : ¢27.0mm
Maximum height : 4.6 mm

Jewels 4
Frequency of quartz crystal osciflator: 32,768 Hz (Hz=Hertz... .. Cyclas per second)

Oriving system : Step motor system (2 poles)
Regulation system : Trimmer condenser
Second setting device

Calendar (day & date)

Instant setting device for day & date calendar
Bilingual change-over system for day of week

Battery life indicator : Second hand moves in two-second interval

PART NQ. PART NAME PART NO. PART NAME
122750 Center wheel bridge w022 421 Case screw
131 750 | hird wheel bridge 022 468 Third whee! bridge screw
221 750 Center wheel & pinion 022 468 Center wheel bridge screw
215 611 Cannon pinion 0272 468 Circuit block screw
231 750 Third wheel & pinion 822 468 Scraw for plus terminal of battery
241 750 Fourth wheel & pinion connection
261 611 Minute wheel 022 4698 Date driving wheal screw
271 811 Hour wheel 022 491 Minute wheel bridge screw
282 601 Clutch whesl 022 494 Reset lever screw
354 801 Winding stem 022760 Day jumper screw
383 401 Satting lever 022 7460 Date dial guard screw
384 600 Yoke (Clutch lsver) 022 751 Dial screw
g7 401 Minute wheel bridge 011 405 L.ower hole jewel for fifth wheal
388 801 Setting Ieyar spring 011 405 Upper hole jewel for fifth whesl
390 501 Setting lever axle 011 537 | Lower hole jewel for step rotor
391 750 Second setting lever Q11 537 Upper hole jewel for step rotor
w3INT 601 Lever for unlocking stem A (L.ong) U.c.Cc.301 Silver oxide battery
w397 602 L.ever for unlocking stem B (Short)}
701 750 Fifth wheel & pinlon
7801 601
Y801 602 Date dial
7801 604
802 501 Date driving whea!
803 4601 Setting wheel lever complete
808 601 Date dial guard
810 601 Date jumper
817 611 Intermediate date wheel
868 401 Day finger
w870 530
zg;g ggg Day star with dial disk
#8700 601
873 501 Day jumper
w884 750
oes 522l Holding ring for dial
884 755
963 410 Snap for day star with dial disk
4001 750 Circuit block
4002 750 Coil block
4050 752 | Circuit bridge plate
41456 750 Step rotor
4239 750 Rotor stator
4242 754 Plus terminal of battery connection
4259 750 Anti-magnetic shiald plate
4455 750 Reset lever
022 257 | Setting lever spring screw

Yre>Please see remarks on the reverse page.
Part numbers in light letters are not shown in photos.




Cal. T946A

Remarks :

Lever for unlocking stem

12397 01 -reaninn Used for the one-piece type case the dial whose external diameter is more than 27.5 mm.
Used for the cases shaped other than round with dial whose external diameter is more
than | 4 mm.

T 397 HODererarnen Used for the one-piece type case with the dial whose external diameter is less than
27.5mm.
Used for the cases shaped other than round with dial whose external diameter is less
than 14 mm.

Date dial

#801 601 (Black figures on white background)} Used for both the crown and calendar

#BO1 604 (White figures on black backgrouud)f ™™ frame at 3 o'clock pesition.

Used for the crown at 4 o'clock and the calendar
framme at 3 o'clock position.

If any other type of date dial is required, specify (D Cal. No. @ The crown position & The
calendar frame position @ Jewels and & Dial No.

w801 602 (Black figures on white background).«....«.-

Day star with dial disk

w870 510 (English «—» Spanish, black figures on white background) } ______ y
%870 601 (Engiish«— Spanish, white figures on black background)
Used for noth the crown and calendar frame at 3 o'clock position.

%870 558 (English«— Spanish, black figures on white background}}
%870 559 (English«— Spanish, white figures on black background}
Used for the crown at 4 o'clock and the calendar frame at 3 o'clock position.

If any other type of day star with dial disk is required, specify the number printed on the disk.

Holding ring for diatl

B84 750 Used for the snap-type case with round dial, the crown at 3 o'clock position,

W BBA 75Zerrerine Used for the dial is shaped other than round, the crown at 3 o'clock position.

B84 755 Used for the square dial, the crown at 3 n'clock position.

WBBY 752 Used for. "Sports 100" with mark on the dial, the crown at 4 o'clock position, and, for

the watch of screw-type case back with round dial, the crown at 3 o'clock position.

The type of holding ring for dial is determined based on the design of cases and dials.

If the shape of the holding ring for dial is different from the above, or if the Part No. of the holding
ring for dial is unknown, check the case number and refer to "SEIKO Quartz Casing Parts L.ist”
to choose a corresponding holding ring for dial.

Case screw

w022 42 e Used for this screw according as the case construction.

77. 10 Printed in Japan
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SEIKO QUARTZ CRYSTAL WATCH Cal. 7546A

Calibre 7546A
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I. SPECIFICATIONS AND FEATURES

FUNCTIONING

1. Specifications

Item Cal. No. 7546A

Time indication Hour, minute & second hands
Additional mechanism Calendar (day & date)

Bilingual change-over system for the day of the week
Instant day and date setting

Electronic circuit reset switch

Second setting device {Stops at every second)
Battery life indicator

Crystal oscitlator 32,768 Hz (Mz = Hertz . . . Cycles per second)

Loss/gain Loss/gain at normal temperature
Monthly rate: less than 15 seconds
{Annual rate: less then 3 minutes)
Temperature compensation device

Casing diameter $27.0 mm

Height - 4.6 mm

Cﬁ)preﬁr.adt-iorml t(;;;.lr;(;‘ratmureuran_gt; -10°C ~ +60°C (14°F ~:40°F)

D||V|nqsyst9m Step motor system (2 poles)

Regulatlonwstem 7 T:;;ﬁmer con;enser )

Battery power ‘Silver o_>-<ide battery (U.C.C. 301}
Battery life is approximately & years.
Voltage 1.6 V

owls 4 jowels

2. fFeaturss

{1) A single battery atlows the watch to operate for as long as approximately 5 years with the highest accuracy, there-
by eliminating battery replacement procedures.

{2) Cal. 7646A has combined such function and size as are ideal for daily use.

{3) As the calendar and the setting mechanisms are composed of the parts interchangeable with those of the Cal. 63
series, it is easy to disassemble and reassemble as well as to provide after-sale services.

{4) The battery life indicator signals the second hand te move in two second intervals instead of the normal one second
interval when the battary life is coming to its end. This indicates the battery must be replaced. The watch will,
however, remain accurate while the second hand is moving in two second intervals,

Movement structure

The movement consists of the circuit block, coit block, battery and the mechanical portion, of which the main
components are a step motor and a gear train, Since each portion is a separate unit, easy checking and adjustment

is possible.

Circuit block

Coil block

Gear train, step motor

h Battery

IRERULE SN



2. Qutline of functioning

{1} The quartz crystal oscillator built in the crystal unit, oscillates accurately at 32,768 Hz.

{2} The circuit unit receives the 32,768 Hz oscillations (electronic signals) and converts them into impulses at the rate
of one per second, ie. Y%, ¥%, Y. ..

(3} The one per-second signals are transmitted to the coil block, causing the step motor to the coil block, causing the
step motor to rotates in a jumping action once every second in 180° increments.

(4} This rotation Is transmitted to the gear train thus moving the hands.

Electronic circuit block Mechanical portion

Crystal oscillator

32,768 Hzl C-MOS-IC

e o e R
! i
I

. oo Frequency L
| ) r o o . .
i Oscillator circuit divider circuit Driving circuit
|  § y X
P VR, e e — et e e e

Oscitlator

regutating device Battery
{Trimmar condenser}

3. Functioning of electronic circuit block
(1} Cireuit block
¢ The quartz crystal oscillator, manufactured by a

special technique, is a tuning fork shaped oscillator
that is ultrasmall and by far thinner than conven-
tional ones. In order to secure long stability and to
be protected against outside influences, the crystal
oscillator is housed in a cylinder-type vacuum cap-
sile, When voltage is supplied from the electronic
circult, the crystal osciliator oscillates exactly at
32,768 Hz,

Crystal oscillator

s The C-MOS-IC consists of the oscillator circuit,
fraquency divider circuit and driving circuit, and is
connected electrically with the other electronic
parts by the lead terminal. The oscitlator circuit sup-
plies voltage to the crystal oscillator to cause it to
oscillate at 32,768 Hz and at the same time it takes
out the oscillations in the form of an electrical sig-
nal. The frequency divider circuit divides the 32,768
Hz electrical signal to finally obtain a signal per se-
cond, which Is transmitted to the step motor
through the driving circuit.

Circuit block

{2) Oscillator regulating device

Adjustment of the oscillator of Cal. 7548A watch
can be easily made by simply turning the trimmer
condenser,

Function of the Trimmer Condenser

The trimmer conceansar consists of a rotor electrode
and a stator electrode. Turning the shaft fixed to
the rotor changes the overlapped area between the
rotor electrode and stator electrode, which in turn
changes the capacitance of the trimmer condenset,
Turning the trimmer condenser changes its capacl
tarice as shown in the diagram. Time is adjusted by
the magnitude of this change,

* Checking accuracy cannot be made with
conventional mechanical watch timing
machines. |t is necessary to use the
QUARTZ TESTER,

Rotor electrode Rotor

Stator electrode

Rotor electrode

%G B B G

W

)
W
&

\/0

Condenser capacity

$
&
s,
///

s,
\‘\”JJ
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Turning angle
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4. Functioning of mechanical portion

(1) Step metor

One of the features of these watches is the SEIKO
stap motor which changes the vibrations of the crys-
tal osclilator into a rotating motion. The step motor
consists of a coil block, a rotor stator and a step
rotor. The rotor stator is made of materials having a
high conductivity of magnetic force. The step rotor
is a circularshaped permanent magnet having two
altarnately imposed N and S poles.

Coil block

Coil lead terminat

Rotor stator
Step rotor

Direction of current

| I
Coll mock/\T\A =f A/T

Direction of “N /
magnatic fletd

Rotar stator %

One second

Operational sequence
1 Current flows in the coil block

The current, of which the flow direction is changed once every second, is transmitted from the circuit block into

the coll block.

2  Rotor stators bacomes maghets

Whan current flows in the coil block, the two rotor stators become magnets and the tip portions become, res-

pectively, N and S poles.

3 Step rotor rotations

The N and S poles of the rotor stator tips and the N and S poles of the step rotor alternately repet and attract

causing the step rotor to rotate in 180° increments in a constant direction once every second.

4 Rotation of the second hand

Rotation of the step rotor is transmitted to the fifth wheel and pinion which gears with the pinion of the step
rotor. The rotation of the fifth wheel and pinion is in turn transmitted to the fourth wheel and pinion which gears
with the pinion of the fifth wheel. The rotation of the fourth wheael and pinion is finally transmi‘tted to move the

sacond hand.

{2} Second setting and reset switch

Second setting device

When the crown is pulled out to the second click position, the pin of the reset lever is disconnected from thae tip of

the winding stem,

Then the reset lever turns in the arrow marked direction and at the same time the second setting lever turns also in
the arrow marked direction to touch the fourth wheel and pinion. This stops the gear train from moving and the

second hand stop at the desired second position.
Reset switch

When the crown is pulled out to the second click position, the sscond hand stops and at the same time the reset
lever touches the reset pin {fixed to the circuit block) to set the reset switch in the ON position, When the reset
switch is in the ON position, the output signal from the circuit block stops. However, the electric current is still

flowing from the battery to the crystal oscitlator and part of the electronic circuit, and the watch is ready to start,

Reset lever

Reset pin
(Fixed to the circuit block)

N
\ Second setting laver
|

Fourth wheel and pinion

L) /
{ ] /
A W ’
{ o
~ -

et {Second click position)

e {NOTMal position, {lrst click position}

[+



1l. HOW TO SET THE TIME AND CALENDAR

IV. CASE CONSTRUCTION

Crown position

Normal Position . .. Free
Istelick ........ Date change {clockwise)
Day change (counterclock-
wise)
o 2ndclick.,....... Hand setting, second setting

and reset switch

1. To set the time
1 Pull out the crown to the second click position.
The second hand stops on the every second scale.

2 Turn the crown and set the time of the hour hand and minute hand.

o Ba sure to check if it is set in the A.M, or P.M. period.

Date setting {clockwise)
Day setting {counterclockwise)

Hand setting/second setting

Turn the hour hand past 12 o‘clock position to check if it is set in the A.M. or P.M. period, If itis the P.M. pericd,

the date will change.

* As the torque of the gear train is transmitted reversly, the time is set accurately by turning the hands about 5 or 10

minutes ahead and then turning it back to the desired time.

3 Push the crown in accordance with a time signal, and the time is set accurately to the second.

2. To set the calendar
1 Pull tha crown out to the 1st click,

2  Turn the crown clockwise and set the date,
Turn tha crown counterclockwise and set the day.

s |f the setting of the calendar is made when the hour and minute hands are pointing to the time between 9:30 p.m,
and 0:30 a.m., sometimes the calendar will not change the next day. The setting must therefore be made before or

after this time pariod,

* Select the desired language as two languages appear alternately when setting the day of the week.

Hand setting
Second setting
Reset switch

The case constructions of Cal.7546A are roughly classified into the following two types.

{1) Snap type case back

(2)

The glass is fixed to the bezel by the gasket for glass
and the fixing ring for glass. The movement is fixed
to the caseband with the case ring. The case ring is
fixed to the caseband by the case back with the case
back gasket,
Starting model  7546-6010
6019
8030
8050

Screw type case back
The glass is fixed to the bezel by the gasket for glass
and the fixing ring for gasket. The movement s
fixed to the caseband with the case ring. The case
ring is fixed to the caseband by the case back with
the casing spring.
Starting model  7546-6020
6030
8180

Gasket for glass  Fixing ring for glass

Plastic
gasket

Cassband

Case back

Battery hatch
pasket

Case back

Case ring

Gasket for glass  giying ring for glass

Bezel

Plastic
gasket —_

Case back
gaskat

Casing spring

Battery
Case back

Gasket for glass——..

Crown gasket

Holding ring for crown gaskat——--




V. AFTER-SALE SERVICING INSTRUMENTS AND MATERIALS Vi. DISASSEMBLING, REASSEMBLING, LUBRICATING AND CLEANING

For repair servicing, the following SE1 KO after-sale-servicing instruments and materials are necessary. 1. Disassembling, Reassembling and Lubricating
1. Quartz Tester 4. Movement holder : ¢ Disassembling and reassembling

Used to check time accuracy {daily rates} and the Choose one of the movement holders for the 61

output signal from circuit block, series in the movement hotder unit $-680. ) , Disassembling procedures Figs.: ®~

Reassembling procedures Figs.: ~ @

® Lubricating

The following marks in the diagrams for disassembling and reassembling indicate the types and quantities of oil to
be applied and the lubricating portions. Be sure to lubricate according to the marks.

Type of oil Oil quantity
. , @&  Moehius A 08 | iberal quantity
Q> Seiko watch oil $-6 o MNormal quantity

& Extremely small guantity

2, Micro Test MT-1011 5, Others N lubri th i ked
Used to check current consumption and supplies a {1} Anti-magnetic tweezers for handling step rotor. ever lubricate the portions marked & .
constant flow of voltage power, {2) Non-metallic tweezers for handling battery.

3. Volt-ohmmeter |
Used to check battary volage and its conductivity C
and to measure current consumption and resistance, ?

o ~re————

~7




(1) Disassembling, reassembling and lubricating of the calendar mechanism Remarks for disassembling and reassembling

The parts in the calendar mechanism are interchangeable with those of the Cal. 63 series. ) @ H . d d hand
our, minute and second hands

¢ Pull out the crown to the second click position for
disassembling and reassembling.
e Be sure to assemble the second hand exactly on the

1 Hour, minute and - second mark (either odd or even second marks will
second hands do.)

Remarks for reassembling

' Setting wheel lever complete
Reassemble so that the groove of the setting wheel
lever complete holds the setting lever axle,

Digl (B) v

Holding ring for diel @)—-—— ’ '
Snap for day star with
dial disk OFS ,
@ Day finger
Reassemble so that the pin of the date driving whee!
Day stor with disl disk @) e is positioned as shown in the illustration on the
i right,
@ Date dial guard screw {1 pc.)
{Interchangeable with (9))
Date dial guard mkh%,,,, e
Day |umper screw e
{3 pes.) @J
e
Day jumper ) —-——- ~
1 et e o i 1 e s ,Q:D D&te dla’
e (1) Date jumper ‘ ’
— Q_Z/ ate iump Pin
——--—----—-~-———Q__3) intermediate date wheal
Date driving wheal screw (1 pc.)
— ,ﬁ_ﬂfqﬁ@ Minute wheel bridge screw

{Interchangeable with (7 ————

@)@DE)end@g) )

Day finger @

————{{) Minute wheel bridge
&

-

18) Hour wheel

@ Setting wheel lever complete . .
TR T M

T .@f_‘L_\%‘:E\

@ Minute wheet

Date driving wheel @Mm-w———@

@ Cannon pinion

@ Dial screw {2 pes.)

1



{2) Disassembling, reassembling and lubricating of the circuit block, coil block and gear train

@ Circulit block screw {4 pes.})
(interchangeable with

‘@,@and 40)

@ Circuit block
{with orystal oscillator,
C-MOS-IC, trimmer

condenser)
Anti-magnetic shield @5)
plate
Coit block @G-
Third whesl bridge
sorew {2 pes.} Q?\
Third wheol bridge @
Second setting igver @
Fourth wheel and pinion @
Third wheel and pinlon @
Fifth wheal and pinion @
il
Step rotor @ l e 'W* Resat lever screw {1 pc.)
1 /
é| """" A s *"W*"#*‘*—m@ Reset lever
I
@ Rotor stator
Center whesl bridge screw
@ {1 pc.)
@ Center whesl bridge
@ Center wheel and pinion
@ Screw for plus terminal of
battery connection {1 pc.)
Plus terminal of battery
connection

13

Remarks for disassembling
Disassemble with the crown in the normal position.

Remarks for reassembling
Reset lever

Reassemble with the crown in the second click po-

Depress the crown back into the normal position

sition. after the reset lever is set.
Pin
Reset lever
{Prepare for setting) {Sut) o

Second setting lever

Third wheel bridge

of tha seconti setting laver matchoes
the groove of the rosat lever,

Second setting laver

After reassembling the third wheel bridge, check to see if the fourth whesl and pinion is set correctly when the

crown is in the second click position.

-y

; . Normal position
\ v First click position
L
)

L Third wheel bridge
Fourth wheel
and pinion

S —

e

} Sacond click pasition
1
\ !
i
'

-
Y



{3) Disassembling, reassembling and lubricating of the setting mechanism

The parts in the setting mechanism are interchangeable with those of the Cal, 63 series.

Clutch wheel {f)-—-

@ Setting lever spring screw {1 pe.}

Setting lever spring

. Yoke

Setting laver

{Lever for unlocking stem)
Provided only for the one-pisce type
and the square type cases,

Setting laver axle

@&7) Winding stem

16

2. Cleaning

1) HOW TO CLEAN

Name of parts Cleaning Drying Solution Remarks
Main plate Rinse or wash with a soft | Cool air Benzine or | » Be careful not to remove the
brush alcohol parts fixed to the main plate.
Be especially careful not to
bend the anti-magnetic shield
plate.
sUse a clean solution as the
step rotor is magnatized, Any
forelgn matter which cannot
be removed by cleaning
should be removed with
rodico or adhaesive tapa,
Plastic parts o When cleaning with benzing,
the cleaning time should be
Date driving wheel minimlzed,
Day finger
Intermediate date wheel
Second setting lever
Cthers Clean with the cleaner, Cool or hot | Benzine, al- | « Be careful not to hend the
{excluding the parts rinse or gently scrub with | air cohol, tri- anti-magnetic shie!d plate,
that must not be a soft brush. chloroethy-
cleaned) lane

2) PARTS THAT MUST NOT BE CLEANED

Circuit block

Coil block

e Be sure to clean oniy stains on the conductive portions with a cloth maistened with benzine or alcohol and dry them

with cool air,

18



Vil. CHECKING AND ADJUSTMENT

1. Guide table for checking and adjustment When the second hand moves in 2 second intervals in-  battery life Is coming to its end. The watch will, how-
stead of the normal one second interval, check bat-  ever, remain accurate while the second hand Is mov-
tery voltage and replace with provisional battery. The  ing in 2 seconds intervals,
second hand moves in 2 second intervals when the

Not
Low functioning s AN
voliage o heck batt
Stop fl:::l: output S:let t;:ebattery #| Replace the battery 51 Check electronic circuit block » LR Eo::uct?vi:vrv
| ; hasms
| Eam¥  Check circuit block
! . conductivity
: — . Check output signal
I \ % sl Chock circuit block out-
! I Qutput signal OFF/ / WIS hut terminal conductivity Raplace the circult
| L
! NORMAL. voitags block if there is no
: Chack coil block output signal
I
| /
I ‘ Output signal ON/Not functioning
: Functioning -
|
Qutput signal -
Matfunction ! ON ﬁ\‘ OR-IE\III AL gl Check circuit block out-

: voltage v w28 put. terminal conductivity
[
i »
S R :_} _________ || Check mechanical portion I e Chack coil block

frmes |/ \ — -

1 N RN

! Second hand i ‘1I:hotugh; ?;,]ar:z l Chack second setting and :

: moves in every ' ester In |ca.es REENE reast conditions 1

| ) | the normal figure, |

v 2second in- . N\ /

| i a watch gains or |

: tervals. |\ loses excessivel J Functioning

becmmmpmmmmm e | \LO5es excassvey.» = ek i S b 2 O b bt e e -

| P A 4
l In case a frequent battery
‘ ha i ired. S
Move > Check accuracy _c_ in_?e_l_i thir_e __________ R B Measuring current Check coll
A block
N Time accuracy o >
Time inaccuracy adjusting Time inaccuracy Check accuracy
» Replace the battery

Nz

Check appearance
and function

END OF PROCEDURES



2. Proceduraes for checking and adjustment

CHECK OUTFUT SiGNAL

CHECK BATTERY VOLTAGE

Proceduras Result Adjustment and Repair
Check output signal,
1 Set up the Quartz Tester
2 Chacking
Chack for blinking input indication light. One-second blinking ~——--——-- Normal
[
————| Proceed to
Input indicator No one-second blinking ~~—~~ — Defective ~———-Il
Note:. The checking must be made when the crown is in the normal position.
) S————
Use the following procedures to check battery voltage. Proceed to | Chack mechﬂnlgg_l__ggﬁlg?u if one-second
1 Set up the volt-ohm-meter More than 1.5V ... Normal #| | blinking is found,
Range to be Used: DC 3V
2 Measuring Proceed to||Check elactranic circuit block [ if one-second
Probe Red (+) ........ Battery surface {+) blinking Is not found.
e Probe Black {—~) . ... ... Battery surface {-)
L. Replace circuit block if the sacond hand movas in 2 se
-conds Intervals.
Less than 1.6 V _.. Defactive #| Proceed to || Replacu the battarv
¢ If the watch functions after battery replacement,
Ve proceed t0  ———enmeemenp “
Note: When handling the battery, use non-metallic tweezers or fingercot. & Less than |1.6V % o If the watch doss
e e e e . & hot function Chack slactronic]
When there is battery elsctrolyte leakage, refer to "HOW TO CHECK AND proceed to : ¥ gircuit hlock. J
REPAIR WHEN THERE 1S BATTERY ELECTROLYTE LEAKAGE" below Eabnhint )
for repairing. ]

HOW TO CHECK AND REPAIR WHEN THERE

IS BATTERY ELECTROLYTE LEAKAGE

1. Remove the movement from the case.
Disassemble the movement.
3. Wipe off battery electrolyte on the circuit btock.

b

{1} Wipe off battery electrolyte with a cloth moistened with distilled water.

(If distilled water is not available, use tap water.)

Note: Do not expose the trimmer condenser to water or alcohol. If it is
exposed, there may be a change in its condenser capacity and eventually

in the time accuracy.

Be sure to wipe off battery electalyte
on the battery connection,

Battery connection

{2} Wipe them with a cloth moistened with alcohol.

{if the cleaned portions remain wet with water, they witl cor-

rode with rust.}
(3} Dry with cool air by using a dryer.

Wipe off battery electrolyte on the other parts by following
the procedures on page 16,

Reassembte the movement.

{Replace the battery with a new one.}

Check to see if the time setting functions and the current con-

sumption are normal,

—_
o0




Procedure

CHECK BATTERY CONDUCTIVITY

Check to see if the battery current flow to the circuit is normal,

1  Check to see if the screw for
plus terminai of battery con-
nection is tightened firmly
whan the circult block is dis-
assembled.

2 Check for any foreign matter on the connecting portions of the battery, the plus terminal of battery
connaction and the hattery connection.

Screw for plus terminal
of battery connection

Check for any short circuit and detective conductivity of the conductive portions of the circuit block. Dis-
assamble the circult block and check conductivity of the arrow-marked portions by using a micrascope.

CHECK CIRCUIT BLOCK OUTPUT —
TERMINAL CONDUCTIVITY E[CHECK CIRCUIT BLOCK CONDUCTIVITY D

1. Check the contacting portions of the cirucit block output terminal and the coil block.

1  Check to see if there is no short cirucit of the circuit biock output terminal by viewing through the hole
of the circuit block,

Circuit block output terminal

Coil lead terminal
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Result

Adjustment and Repair

No loosened screw

Loosened sCrew ——————c—wman — Defective—————»
Uncontaminated -~~~ ~=~=m=———~ Normal ——————p
Contaminated ———————————---~- Defactive ~———p

Retighten the screw,

Proceed to

Wipe off any foreign matter.

Mote: Be careful not to bend the plus terminal of
battery connection and the battery connection.

No short circuit or defective

conductivity ---Normal ————»

Short circuit and defective

conductivity —=-=Defective ——»

Replace the circuit block with a new onae,

Circuit block output terminal

v

o
LI

'
(I

[}
(

Short circuit

v

oy
[ A
s b !

i f

Proceed to i,
2.,

Correct the bend of the cir-
cuit block output terminal by
using tweezers, LTJ




CHECK CIRCUIT BLOCK QUTPUT

TERMINAL CONDUCTIVITY

CHECK COlIL BLOCK

ot
o
Z
4
[ ]
é
>
o
v
3]
[
X
o

Procedure ’

Result

Adjustment and Repair

2 Disassemble the circuit black and check to see if the circuit block output terminal is positioned as shiown
in the illustration below.

Circuit block
output terminal — .

Circuit block

Y a

5‘% See from this direction
Lo

[ o

{If "b"" is wider than “a'"’, it is normal.)

2. Check for any contamination on the circuit block output terminal and the coil lead terminal.

i

g ’
Uncontaminated - ———————————- Normal ———p
Contaminated —-=——=m——m——-— — Defective —

B.

Correct the bend of
the circuit block o

: R —
output terminal by % !

using tweezers.

Proceed to

Wipe off any foreign matter.

Check for broken coil wire and short circuit of the coil block after disassembting the circuit block.

1 Set up the Voltohm-meter
Range to be used: OHMS R x 100

2 Checking
Apply the probes of the Volt-chm-meter to
the coil lead terminal as shown in the il-
lustration on the right,

v

Pointer Lf the Volt-ohm-
meter swings

Broken coil wire
{Pointer of the
Volt-ohm-meter
hardly swings}

v

Short circuit
{Pointer of the
Volt-ohm-meter
swings excessively)

Proceed to if the electronic circuit block

must be checked,

Proceed to if the mechanical poruon

must be checked,

Replace the coil block with a new one,

Check for autput signal.
1 Setup the Quartz Tester
2 Checking

Foltow the same procedures as in

~— Functioning ———p

One-second blinking

— Not functioning ——»

v

No one-second blinking

Proceed to n

Proceed to

Replace the circuit block with a new one,
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CHECK SECOND SETTING LEVER AND RESET CONDITIONS

Procedure

Result

Adjustment and Repair

Check the second setting lever condition and reset condition,

1. Check to see if the second setting lever functions correctly.

Check to see if there is clearance between the second setting lever and the fourth wheel and pinion when
the crown is in the normal and the first click positions, Also, check to see if the second setting lever

touched the fourth wheel and pinion when the crown is in the second click position.
{Check through the hole of the third wheel bridge by using a microscope.}

2. Check the reset condition after the circuit block and the battery are reassembled.

Hole of the thi

d wheel bridge

Faurth wheel and pinion

Second setting
lever

(1) Check to see if the second hand stops immediately when the crown is pulled out completely and if it

starts promptly one second after the crown is pushed in to the normal position.

(2} Check to see if the conductivity between the reset pin and the main plate is normal when the crown

is pulled cut completely.

1 Setup the Volt-ohm-meter
Range to be used: OHMS R x 1

Note: Be careful not to use the range other than R x 1. The circuit might be damaged if another range is

used.

2 Checking

Measure the resistance by applying one of the probes of the Volt-chm-meter to the third wheel bridge and

the other probe to the resst pin.

Third wheel bridge

Function

Does not function -~ =———=——~——

Stops completely and starts
maving after one second )

Does not stop or moves ir-
regularly

Less than 1082 —————— - ——— -t

More than 1082 —-———— oo

--—-Defective ~~———p

Normal =esr————r_{s|

e Correct the bend of the spring of the reset lever if
there is any. {If it is impossible to correct, replace
the reset lever with a new one).

+ Replace the second setting lever with a new one if it
is damaged.

Proceed to n

Replace the circuit block with a new one.

Correct the bend of the reset tever or replace it with
a new one,
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CHECK ACCURACY

MEASURING CURRENT CONSUMPTION

Procedure

Resuilt Adjustment and Repalr

Check gain and loss of time,

1 Setup the Quartz Tester

2 Checking A
Check using the same procedure as in [

In case a frequent battery change is required, a current consumption test is recommended. Use the following
procodures,

1 Set up the Volt-ohm-meter
Range to be used: DC 0.03 mA or 12 uA
Set up the condenser of 200 ~ 600 uF as shown in the photo,

2 Maeasurement
¢ Place the battery on the third wheel bridge with its minus side up.
Probe Red (+) ., ... Battery connection
Probe Black {(~) ... Battery surface {—)

MNota: Be sure to measure with the crown of the watch in the pushed in position.

+ Be careful that the battery does not touch the reset pin when measuring.

4

Normat Follow the procedures shown on page 17,

v

Defective Proceed to || Time accuraey adjusting ]

Less than 2.5 A ——————=—~" Normal —mmrm———p  Proceed to n

More than 2.5 y4A ~——— ==~ Defective ~———————p

When the coil block is found normal, replace the circuit
block with a new one,

Remarks:

There might be a slight
difference in the meas-
ured value depending
upon the type of volt-
ohm-meter.

When judging the circuit
block condition, be sure
to take this into consid-
eration.

Al procedures of Disassembling and Reassembling and Checking and Adjustment are completed,
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