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Calibre No. Style Name

M158A QUARTZ LC

VWORLD TIMER

Characteristics :

Casing diameter : ¢ 27.0mm

Maximum height : S. 1 mm .

Fragueiicy of quartz crystal oscillator: 32,768 Hz |
{(Mz=Hrartz..... Cycle per second) -

Time functions : Digital Display System showing hour, minute
and second

Calendar functions : Digital Display System showing day and date

Remarks : Year and month digits are indicated only in the day
setting function. (Greenwich mean time digits (hour,
minute; second, day and date) are displayed by simple
depressing a button.)

World time and calender functions :
24-hour Digital Display System showing hour, minute,
sacond, day and date of the 29 different time zones
throughout the world.

Display medium : Nematic Liquid Crystal, FE-Mode

Tima micro-adjustor : Trimmer condenser system

lilumination light for digital display pane!:
IHuminated in coordination with the button depressing . %
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Calibre No. Style Name

M158A

o PART NO. PART NAME PART NO. PART NAME
ii ; 354 940 Stem (Short)}
354 941 | Stem (Long)
383 940 Setting lever
389 940 Setting lever axle spring
782 940 Setting lever spring
4007 944 LS| block
4009 940 .| Crystal oscillator bfock
4032 940 | Bulb :
4050 948 Circuit bridge p_late; :
421%.940:| Insulator for battery connection
4242947 | Plus terminal .of battery ¢onnection
4256 940 Crystal hoiding spring.
r 4270 940 Battery connection
{ 4277 940.| Contact lever guard
4282 940'| Contact lever ‘A
4282 941 | Contact lever B
£ 4313 940 | Connector
Lo 4398 940 L.iquid. crystal panel frame
- 4510 850 | Liquid crystat panel
| 4521 500 ‘R'e_flect'in'g'—mirrdr (Silver)
- 4521.501- | Reflecting mirror (Gold) -
4540930 | Spring for tiquid crystal ganel A
: 4540 947 - '_Sprlng for liquid crystal: panel 5]
‘022 256 | LiSkblock sciew
022258 |- ‘Bulb holding screw - - : :
022 256 | -Liguid crystal-pansl holder screw
022 256 -|  Cifcuit bridge plate. screw -
022 256 | Setting lever axle spring screw
022 256 | Contact fever guard serew
022 256" 'Crystal ostillator biéek screw -
023 061 i Battery cormection pm
023 067- | Pin for plus term|na| of battery
" gonnection .
SEIKO SB BU Silver oxide battery
(
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Calibre M158 A ‘ I. SPECIFICATIONS AND FEATURES

1. Specifications

. Item Calibre No. M158A

Movement Display medium Nematic Liquid Crystal, FEM {Field Effect Mode)
Display panel side Liquid crystal driving ¢ystem Multiplex driving system
Display system Two function changeover system

e Home time function: 24-hour digital display system showing the hour, minute,
il second, date and day. [Greenwich mean time (hour, minute, second, date and
day) is displayed by simply depressing a button.]

E s World time function {(World time mark indicated): 24-hour digital display system
: showing the hour, minute, second, date and day of the 29 different time zones
! around- the world. (Time setting of a single time zone automaticalty and simul-
taneously sets the time of all the other zones.)

Additiona! mechanism * {lluminating light
« Pattern segment checking system
Remarks: This function is added to check to see if all digits and other indicators
.are displayed perfectly by depressing the two side-buttons with the

World time function : crown in a pulled out position.
Crystal osciflator 32,768 Hz (Hz. = Heriz . . . cycies per second)
Loss/gain Loss/gain at normal temperature range

Mean monthly rate: Less than 10 seconds
(Annual rate: less than 2 minutes)
Temperature compensation device

.s.£|}<0 TIME COHP.(@ : b Casing diameter $27.0 mm

-'4; J.;:I}N Mg Ba. A& Height 6.1 mm

% ” ' Operational temperature range ~10°C ~ +80°C (14°F ~ 140°F)
Fegulation system Trimmer condenser
Battery power SEIKO SB-BU siiver oxide battery

Case back side Battery life Is approximately one year,

(If the light is used five times daily.)

» IC (Integrated Circuit) C-MOS-LSI.,... 1piece

2. Features

T AR

{1} 29 time zones throughout the world are automatically set simultaneously.
The 29 different time zones [24 time zones (time differential/one hour) plus 5 time zones {time differential/thirty
minutes)] that cover atmost afl time zones of the world, can be set simultaneously and automatically, including
date and day, by simply setting the home time (in the home time function). The digital display for each time zone

"o "o

indicates “hour”, “minute”, “second”, “date” and “day’’ at the same time.

; {2) Perpetual calandar system is included.
; The perpetual calendar system, which displays the year digits up to 2002, automatically adjusts even and odd
months including February of leap years both in the home time function and the world time function.

- {3) Digital display by multiplex driving system
ro With the multiplex driving system being successfully adopted, the number of segments available is increased by as
much as three times that of the direct driving system.

(4} Thin design and easy to use
In spite of having such a variety of functions, Cal. M158A is thin and easy to use.

-




. HOW TO USE
1. Display
Home time function Wortd time function
o - " T World Time symbol
Py Date Doy mark (flashing)
BEIRKD WO
‘rMi:";znne ”1:!.'!0‘” /Dm
N B
i0:0859; Sacond
', "
AK - ICIRIIEL ]
* '&: i 9] " i
= R
Name of city
* See page 4 for detail.
Hour Minute Hour Minute Second

{Thae digital display indicates the

times of 29 different time zones

all over the world.}

Time differential:
One hour . .. 24 time zones 29 zones
Thirty minutes . . . b time zones  in total

(The digital display always indicates
the time of your time zone, which
servas ag the homa tima,)

2. Button cperation

Greanvsich mean time

While button
B is depressed

Button B
!

{Two functions are Worid time function

!
ime funetion ¢/

Home time fu ! changed over to and Setting ;:‘ﬁm!!
from the home time «ﬁ:ne m
function and the world i a;rrrl'f ;gc:s
time function by simply T e

depressing button "C"".)

Pull out button C,

While button A

LY
is depressed., Setting of time zan

mark (Time zone
mark moves
counterclockwise. }

,» Select {Select
the digit to
be adjusted.)

_ . --Set (Set the

See next page for detail,

desired time.}

Remarks:
® This watch is so designed that not only the home time (time of your time zone} but the world time {time of a dif-

ferent time zone) also is displayed. Baséd on the home time, the warld time is displayed in such a way that the
time differential is either added to or reduced from the home tt_me. Set the home time correctly, and the world
time Is readily available. Before setting the home time, make sure that the time Zone mark is set at your time zone.

® When the watch is in the world tnﬁa function, pull out button “C*, and the time digits are ready to be adjusted
at the time zone mark. As, however, the adjusted time serves as the hiome fime when depressmg button “C" in to
the normai position be sure to set the time zone mark at your time zone: before adiuStmg the time digits.

o s

i

R R

How to read the home time and the world time digits, and to change over to and
from the home time and the world time.

In the following example, the home time has been set for New York and
the world time for Hong Kong.

Home time

World time

. Button B

e

o Dﬂi"‘

Depress button "C"

— Button C

Each depression of buttonC”
changes to and from the home

time display and the world time
™ Buttan A d|sp|ay_p Y

1. When the time of other time zones than Hong

Kong time is required. Depress button A

(Example: When Honolulu time is required.)
Deaprass button B
While in the world time function, the time zone <
mark moves clockwise by each depression of but- F10 11 12 411 410 48 {KG
ton “B” and it moves counterclockwise by each .Hal.' w?.o 'EV"‘ ‘N
depression of button A”, And the digital dis- ~

play is changed accordingly. Honolulu

Depress button “B"’ six times, and the time digits
for Honolutlu are displayed. Frmre
With Honolulu time displayed, depress button el
“C", and the New York time is displayed as the
home time.
With the New York time displayed, deprass but-
or: “C", and the Honolulu time is displayed as
the world time.

mon#: b )
EN0rnlin
U3 |

t='1 e ;
WL MH

ﬂUAHTZ IC‘

2. When it is desired to make other time zones the
home time.
{(Example: Make Honolulu time the home time.}
With the Honolulu time being displayed in the
world time function, pull out button “C" and
then depress it back to the normai position. The
Honolulu time is changed into the home time.
Then, the New York time that has been the home

Pull out

time, is automatically changed into the world Push in
time.
Day light saving time
3. How to read daylight saving time in:,‘;c‘:::m mafk Example
(summer time) 74
NYC.

(Exampte: New York daylight saving time)

Daylight saving time is available instantane-
ously without adjusting the time display.
Depress either button“A’or buttonB" toset

" Osylignt saving { 0859
Q Standard time 'ﬂ:ﬂasg

Standard time ~6
indication mark

the time zone mark at the daylight saving Daylight saving time Standerd tie
time indication mar_k, which is identified by ® P -~

the color difference as shown in the illustra- . .

tion on the right. @ Red Black

Note: The dgylight saving and standard time indication marks are identified by two different colors depending upon the modal of the
watch used. When daylight saving time is used in your time zone, depress button “'C” to change the home time function into the
world time fusiction. Then deprass either button “A” or button “B” to set the time zone mark to the daylight saving time indica-
tioh mark of your time zone. Pull out button “C" and depress it in to. the normal position. Now, your homa tirhe is indicated in
the daylight saving tiris.

e ]
=]



List of time differential among the cities

GMT: Greenwich mean time
+: Gain over GMT

—~: Loss from GMT

Gain/Loss | Name of City {Country or time zone) &itt); r(gs;:;? g:»i/#gght Qther cities {for referenci
tion of time
ity nams) {?mu:;mer
0 hour LONDON (United Kingdom/GMT) " LON | Present | Casablanca, Dakar
+1 PAR{S (Europe} PAR Present | Rome, Berlin, Amsterdam
+2 CAIRO (Egypt) CAl Athens, Istanbul, Cape Town
+3 MOSCOW (USSR Zone II) MOW Kiev, Nairobi, Mecca
+3% TEHERAN (Iran) THR
+4 DUBAI (United Arab Emirates) DXB
+4Y; ' Kabul {Afghanistan}
+5 ~ KARACHI (Pakistan) KHI
+6Y% DELHI {India) DEL Calcutta, Bombay
+6 Dacca (Bangladesh), Tashkent
+6% RANGOON (Burma) RGN
+7 BANGKOK (Thailand) BKK Phnom-perih, Djakarta
7% SINGAPORE {Singapore) SIN Kuala Lumpur
+8 HONGKONG (Hong Kong) HKG | Present | Peking, Manila
40 + TOKYO {Japan) TYO Seoul, Pyongyang
+10 SYDNEY (Austratia—New South Wales) | SYD | Present | Guam, Khabarovsk
+11 Nouméa {New Caledonia),
) Solomon Islands
+12 WELLINGTON (New Zealand) WLG Fiji Istands
-1 Samoa, Phoenix Islands
-10 HONOLULU (Hawailan Istands) HNL Anchorage
-9 Dawson {Canada)
-8 L.OS ANGELES (USA—Pacific Time) LAX | Present | San Frandisco, Vancouver
- DENVER (USA—Mountain Time) DEN | Present | Edmonton {Canada)
-6 CHICAGO (USA—Central Time) CHI | Present | Houston, Mexico
-B NEW YORK (USA~Eastern Tirﬁe) NYC | Present | Washington, Montreal
-4 CARACAS (Venezusla) ccs Santiago (Chile)
-3 RO DE JANEIRO {Brazil) RIO Buenos Aires
—2 ‘ Cape verde Islands
-1 Azores Islands

ey g e e

B

-

3. How to set the time and calendar

1. Be sure 1o set the time 2one mark at the required time
zone before setting the time. If the time zone mark is
not set the required time zone, depress button “C* to
change the home time function into the world time
function and depress either button ‘A’ or button “B" Time zone mark E '
10 set the time zone mark at the required time zone.

+9

)
TYO

2. Pull out button ““C" to prepare the time and calendar digits for adjusting.
3. Each depression of buttonB"selects the digits {flashing) to be adjusted in the order shown in the illustration below.

4. One didit (flashing) is advanced by each depression of button “A”. [The second digits are reset to 00" by simply
depressing button “A".)

5. No matter which digits are being adjusted, the display is changed into the home time function by depressing button
“C" to the normal position.
Remarks: The month and year digits are not displayed usually, They are displayed only in the calendar setting

function so that the date digits can be correctly indicated in the even and the odd months.

____________ e m_———————1

! Only hour, minute and ]| I The display is changed into the |
; .second digits are displayed. ! : year, month, date and day digits. _:
IF——— === m—— == J T e e e e

4 4

Pull out button “C", .
Secandd 9 | Minute | Hour || '‘Date [~#} Month =9 | Year 9P| Day
: D

{Example)
How to change the indication (the time zone mark set at Tokyo) of 00:08:42 AM of March 25 (Tuesday), 1976 into
07:00:00 AM of August 10 (Wednesday), 1977, New York time. {When the world time is set at Honolulu time.)

Refer to the illustration on the right.
i} Depress button”C”to change the home time function
into the world time function,

ii) As the world time is set at the Honolulu time, depress
button”B” five times to set the time zone mark at the
New York time position.

Set the time and calendar digits according to the pro-
cedures shown on the following page.

-1



Select (Select the digits to be adjusted.)

Set (Set the desired digits.)

Digits and
mark to bs
adjusted
(Adjust in
numerical
order.)

Each depression of button B selects the
digits {flashing) to be adjusted in numerical
order.

One digit is advanced by each depression of
button "A”. {The second digits are reset to
“00" by simply depressing button “A’".)

(I Second

The digital display is
changed into hour,
minute and secend
digits.

Pull out button “C".

=

Deprass button "A" in {When the seconds
accordance with 00" count any numbers
second of a time signal from *'00" to "'29",
and the seconds are the seconds are reset
then reset to “00 and to “00” automatically
start immediately. whenever button A" is
depressed. When the

L seconds count any
numbers from 30" 10
59" and button A" is
depressed, ane minute
is added and the sec-
onds immediately re-
turn to "00".)

.

@ Minute

A Depress button “B*’
Ve, after setting the
f | second digits, and
'an 103 the minite digits

start flashing.

Depress button “A" to
set the minute digits,

@ Hour

@ Date

The digital display

is changed into year,
month, date and day
digits, and the date
digits start flashing.

(B Month
é et EW’ After “2009" is
(W ) I, S
® Year OYLARIFEN to “1970".

@ Day

—

After all the adjust-
ments are completed,
depress button “C".
Remarks:
if button “B" isde-
. pressed while the
day indicator is
flashing, the second
digits start flashing
again indicating
that they are ready

to-be adjusted.

11i. DISASSEMBLING AND REASSEMBLING

1. After-sale servicing instruments and materials

For after-sale servicing of SEIKO Quartz Digitat Cal. M168A, the following instruments and materials are neces-

sary,

{1} Quartz Tester
Used o check time accuracy (daily rate).

’/g"‘ P ,. t’

{2) Microtest MT-10IX

Used to check current consumption and to flow

voltage power constantly.

(3} Volt-ohm-meter {S-831)

Used to check battery voltage and measure current

consumption, etc.

(4) Movement holder {S-644)

Used for disassembling and reassembling of the

movement.

Can be used also for Cal. 0139, AD31, M154 and

M1569.

{6) Battery holding spring {$-815)
Used for securing battery and flowing current when
the movement is removed from the case,
Can be used also for 0439, M158 and M159.

Battery holding spring

(6) Static alectricity protector ($-830)
Used to protect the C-MOS-LS| of Digital Quartz
from being damaged by static electricity.

{7) Inserting disk {S-161)
Used to remove the glass.

(8} Plastic supporting disk (8-173)
Used to reassemble the glgss.

-}




HOW TO USE QUARTZ TESTER QT-77

K. Hattori & Co., Ltd. has put on sale its new Quartz Tester QT-77, When measuring the watch accuracy by the new
Quartz Tester QT-77, be sure to follow the instructions below.

{C} lnput indicator

{B} SEC./DAY daily rata display
{D) Watch selection buttons

{A) Power lamp

{J) Electro-magnetic/Electricfigld
detection microphone DM-1

{1} Input jack

(E)

Earphone termina ¥ : {K) Mark for placing watch

{F) Powaer switch

{H) Levet adjuster

(L) Electro-magnatic and electric-fiald
datection Changaover/Power switch
{G) Measuring time selection switch

Preparations before measurement

+ Make sure that the voltage indicated by the supply
voltage setting switch is the same as the voitage rat-
ing of your household power supply. If it isn't, turn
the fuse holder counterclockwise (arrow-marked
direction) and remove the fuse. Pull out the supply
voltage seiting switch and adjust it to the voltage
rating of your power supply, and set the fuse back
in position.

Fuse holder

Supply voltage setting
switch (ex. 220V)

The fuse holder is located
in the center of the rear
panel of QT-77.

e Battery for Electro-magnetic/electric-field detection
microphonea DM-1
If the microphone is to be used for the first time,
insert the battery {supplied along with the micro- .
phone) into the microphone. It is recommsndad to /< ),
check the battery voltage periodically. {The voltage
of each battery should be at least 1.5V.}) When the
microphone is not used turn the electro-magnetic
and electric-fisld detection Changeover/Power
switch to “STEP, SWEEP, LE" side, to preserve the
battery life.

Measuremant of time accuracy (daily rate)

1. With the power switch (F) off, insert the power
supply cord plug into the power cord connector.
Leave the Quartz Tester (QT-77) to stand for ap-
proximately 20 minutes,

2. Turn on the power-switch {F}. The power lamp (A}
will light up.

3. .Put the plug of -thq;g’a'leet_rbim;gne;ic/electric-fieid
detection microphone.DM-1- (J) all the way inta the

input jack (1),

4. Depress white button (LC) of the watch selection
button.

6. Set the measuring time selection switch {G) at “4
sec.”, "6 sec.” or "10 sec.”
The daily rate can be measured at any position 4
sec., 6 sec. or 10 sec.
It is generally accepted, however, that the longer the
measuring time is the more accurate will be the mea-
surement,

6. Insert the earphone cord plug into earphone termi-
nal {E),

7. Turn the level adjuster (H) to AUTO position (turn
it counterclockwise until a click is heard}.

8. Push the switch (L) of the microphone {J} to the
LC. ON position (electric-field defection function).

8. Place the watch on the microphone. .
Place the watch with its Hquid crystal display facing
the rark n{k) in the center of the microphone.

Put on the earphone, and move the watch on the
microphone in various ways, for example by chang-
ing its position and angle, and the volume will
change. Determine the watch position and direction
where the earphone sound becomes [oudest. At this
time, the input indicator {C) will remain lit,

Note: In almost all cases, all the above procedure
will do for the measuring the daily rate, If
the input indicator flashes or does not light
up at all, turn the level adjuster to keep the
input indicator lit during measurement.

10. Read the daily rate on the display panel {B). If the
daily rate of the watch exceeds the measurable
range, it is not displayed on the panel. '
Note: 1f there is any perspiration or oil on the glass

of the watch, the Quartz Tester QT-77 does
not pick up the signal,

Be sure not to put the watch in a vinyl bag
when it is measured.

White button {LC)

LI T
at -
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2. Disassembling and reassembling of the case

Lubricating @@ : Silicon grease 500,000 ¢.s.,
Normal quantity (Lubricate gaskets)

Reassembling procedures
(8)Battery hatch

Disassembling procedures - —
\ Battery hatch gasket
@ MW_——-E > } {8)Battery

-@Case back

L(7) Stem with button ~C"*

A@Case ring®
Turn the combined The parts from (9 to (g are
unlt upside down for disassembled as one combined -@Movement
disassembling. unit,

N

x @Case back gasket

®
@a @ (@ Holding ring for
gasket
@ Caseband

{With giass, plastic
gasket and panet cover.)

button “A"' and "8",
hook-up for buttons **A" and “B".

)

8¢ sure to reassemible in the above order. If they
are reagsembiled in reverse order, it might be diffi-
cult to redssembla or the gaskéts may be twisted.,

Buttons Aand B .

{it is not necassary to disassemble them under
normal disassembling procedure, But when they
are disassembled, be-sure to lubricate.)

10

Remarks for disassembling

@

B

Disassemble the case back with the case opener and
the parts from @, to @4 are disassembled as one
combined unit.

Remarks:

Be sure to put a vinyle sheet on the tip of the case open-
er before inserting it into the opening notch not to

scratch the caseband and the case back.

Stem with button "'C"’
While pushing the arrow-marked portion with
tweezers, pull out stem with button,

Remarks for reassembling

@
@
®

®
(i}

Holding ring for gasket

Movement

Case ring

Reassemble the above three parts as shown in the
illustration on the right. Make sure that they are
reassembled in the correct position and direction,

Case back

Mount the case back evenly on the caseband making
sure that stem with button is fixed into the groove.

{ii) Push the case back hard with fingers so that the

@

case back is snapped closed to the caseband firmly
as shown in the illustration. If it is not shapped
closed with fingers, use SEIKO tightening tool (8-
220}. '

Stem with button “'C"”’
After reassembling, check to see if stem with button

“C** is pulled out and depressed in correctly.

Case opener

Stem with button "“C"

Protrusion for
corract posl-

tioning of case—
ring

Groove for correct

Holding ring for

Groove for
button pipe

-Case ring

Movemsnt/Hote
for stem with
button C

itioni - Ca
positioning of movement seband

inserting disk:
Plastic supporting
disk (S-173)

Case back

Caseband

Glass

Supporting disk: Plastic
supporting disk {S-173)




How to replace the glass

[As the glass is combined with the caseband, disassem-
ble it only when the replacement of parts is necessary,
Use the tightening tool 8-220.}

® How to disassemble the glass
Use the S-181 Disk to disassemble the glass.
{If it is not available, use the ¢185 — 21.6 mm
disk in the S-160 disk unit.)

Supporting disk: $3%2.0 mm

¢ Place a vinyl sheet between the supporting disk
and the glass as shown in the illustration,
When the §-161 is used, push the glass and remove
it. When one of the disks in §-180 unit is used,
push the glass and panel cover together and re-
move the glass.

s Push down the handle of the tightening tool S-220
slowly so that the panel cover is not bent.

® How to reassemble the glass
i} Fix the plastic gasket
» Be sure to raplace it with a new plastic gazket
50 as to maintain high water resistance.
¢ Do not mistake the upper side of the plastic
gasket for the lower side,
ily Fix the pansl cover
¢ Ba sure to fix the back side of the panel cover
firmly to the caseband.
iii) Set the glass
Do not mistake the uppser side of the glass for
the lower side.
iv} Push the glass
tnserting disk : plastic supporting disk (8-173)
Supporting disk: $26.0 ~ 26.5 mm

12

(8-220)

Inserting disk

——— Caseband
Vinyl sheet

e -~—-- — Supporting disk

7)) o
[%/./;//J — Inserting disk

Plastic gasket

MNarrow bevel Glass
1 P ’”
i I
Wide bevel U .
{glassy) Caseband,

Inserting disk

Glass
Caseband
Supporting disk

3. Disassembling and reassembling of the movement and lubricating of the switch components

Disassembling procedures Figs.: ~
Reassembling procedures Figs.: ~

Lubricating: SEIKO Watch Oil, 5-6
Normal quantity OC>

Note:

After reassembling, hold the
battery with the battery hold-
ing spring and check the dis-
play.

if there are any display mal-
functions, move the connector
skightly to the right or left as
they may be out of the posi-
tion.

Reflecting mirror @ e —

MNote for disassembling and

reassembling

® Be careful not to scratch
the surface.

& Reassemble with the black
coated side down.

AH the screws usad are the same.J

(D) Liquid crystat panel hokler
screw {4 pes.)

® Liguid crystal paneal
holder A

® Liquid crystal pane!
holder B

@ Liquid crystal panet

Note for reassembling
& Do not mistake the upper
side for the lower side,

¢

Note for disassembling and

reassembling '

® Be careful not to scratch
with twesezers.

® When disassembling, con-
necters might ba stuck to
the liquid erystal panel.

if the connecters are stuck
to the liquid erystal panel,
remove them from the
liquid crystal panel.

® There is no difference
between the upper and
the lower side,

® Liguid crystal panel frame

LSI block screw (3 pes.)

LS! block

Note for disassembling

# Pry up the four pinned
portions with tweezers,
{When prying up, be careful
not to damage the portions
around tha pin heads,)

-
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Bulb holder screw {3 pes.) @ -------------------- —

Bubb ({9

Note for disassembling and

reassembiing

® Do not hold the glass with
twaezers.

Contact lever guard screw (1) ———
(1 pe.)

Contect lever guard @

Contact lever B @

Note for reassembling
& Sea page 15,

Main plate —————

Note for disassambling

and reassembling

@ As the battery conngc.
tion, the plus terminal  assembled in the main
of battery connection  plate, be-careful not to
and the insulator for . damage them with
battery gonnsction are. .-tweezers.

14

'@ Circuit bridge plate screw
{3 pes.}

Note for reassembling
¢ See page 15.

@ Circuit bridge plate

@ Crystal holding spring

{9 crystal ascillator block
screw (1 pc.)

(19 Crystal osciltator block

Mote for disassembling

and reassemnbling

® As the lgad frame, the
trimmer condenser and
the crystal oscillator are
assembled in the crystal
oscillator block, be
carefu! not to prick or
pull tham with tweezers,

@ Setting lever axle spring
screw {2 pcs.)

@ Setting lever axle spring

Note for reassembling
¢ Reassemble while the
stem with button is

depressed in,

@ Setting lever spring

Note for reassembling
® See page 15.

@ Contact lever A

Note for reassembling
® See page 15.

@ Setting lever

Mote for disassembling

and reassembling

® Be careful not to damage
the thin spring.

@ Stem with button

i
|

Remarks for reassembling

@2 Contact lever B
@3 Contact laver A

@ Setting lever spring

Set the setting lever spring making sure that the
portions marked with circies do not overlap the
contact point levers A and B.

@ Circuit bridge plate screw

After reassembling up to the circuit bridge plate
screws by following the procedures on page 14
check in the following order.

i) The stem with button is in the normal posi-
tion.
The thin spring of the setting lever touches
neither pin (a) nor pin (b}.

ii) The stem with button is in the pushed in
position. {(When released, the stem with
button springs back to the normal posi-
tion.)

The thin spring of the setting lever touches
pin {a} and it does not touch pin {a} when
the stem with button is released.

This enables the watch function to be
changed to and from the home time func-
tion and the world time function.

{in case of the contact lever A)

Pin—@

1 -

{Set on the main plate.)
{Hook to the pin as shown in the illustration.)

Setting lever spring

Contact lever B

Setting lever
Pinb "

Stem with
button

iii) The stem with button is in the pulled out
position.
The thin spring of the setting lever touches
pin (b}, and this makes the time and calen-
dar display ready to be adjusted.

Pinb

15



4. Cleaning

Since several parts of Cal, M1B8A differ from the conventional mechanical watches, use the following method

when cleaning.

HOW TO CLEAN

cleaner, rinse
_ot-wash with

.a‘softbrush, |

benzine or alcohol.

Name of part Cleaning Drying Solution Remarks
Liquid crystal panel DO NOT Wipe dust and lint off
CLEAN with a soft brush.
Reflecting mirror Wipe the electrodes of
the liquid crystal panel
and the LSl block ONLY
1 with a cloth moistened
with benzine or alechaol.
Bulb
Connacter Rinse or wash Cool air Alcohol Do not use henzine ot
with a soft trichloroethylene. Be
brush sure to thoroughly dry
] before reassembling.
Main plate Rinse or wash Coal air Benzine or
Liguid crystal panel frame with a soft alcohol
Circuit bridge plate’ brush | Alcohol
Other parts ' Clean with Cool-or hot air Trichloroethylene,

:
I
13




IV. CHECKING AND ADJUSTMENT - Be sure to use the Static Electricity Protector (5-830) when handling the movement;]

1. Guide table for checking and adjustment
(\ ' ' Repaired

’ Check Check conductivity of | | Sti"‘d‘_’.fgﬁt:: e T
Bd Display failure — Display failure : A Check battery voltage |—— heck pattern segment ligquid crystat panel ~ y ne 9 |
. % | checking system LSI block ~ crystal crystal panel, the 1.S
~ . £ ol 4 block and the crystal
No digital display & | oscillator block Il oscillator block
All segments dim © z 2| (Replace defective liquid crystal
= § panel, LS| block or crystal
Some segments are not displayed 5 4| oscillator block with a new one.)
-
All segments are displayed z i Normal
— lace with a provisional
Poos respons O e Check current _A Rep R
ponse {When the battery life is judged to be short) E consumption —~p battery
{Slow digital change} :

e ERE— Poor appearance ——p{ Replace liquid crystal panel

o

Malfunction

—>

———0{ Time accuracy adjusting E Check accuracy

Defective {If tima is inaccurate,
e Time inaccuracy E Check accuracy wear the watch on the

Normal wrist after replacing

Y

; the LSI block or the
' Check adjustment and | _ . crystal oscillator
—————DEEM“ oqing Defective black.) Replace battery

(..- "g L’ Replace the LS| block or
= the crystal oscillator block ||
pd —p| with a new one
Defective time and . , . (Ehec.:k conductivity of || stitt defective y
—#  calendar adjustment H Check conductivity Not functioning d liquid crystal panet ~ _ Check appearance and
or display change B BB of switch components LSI block ~ crystal Repaired function
B oscillator block
[p{ Defective time . Functioning
setting or light | Normal '
L » '-'9:_‘ is not lit Check battery voltage Normal PECheck bulb condition J;;; Replace bulb " End of procedures
: ordim. . 2 Note:
As the battery life .g After completing any
nears its end, the a major repair, it is
digital dis!mlav may praferable that a wear
become dim. test for several days
( : Low voltage : - " be made to insure that
: » E:tptlace with a provisional | | the watch Is operating
attery . .
satisfactorily.

17




2. Malfunction and checking points
» Check in the numerical order,
o Refer to “Guide table for checking and adjustment” on page 17.

FAULTY SYMPTOMS

CHECKING POINTS

A

B

C

I:

H

Battery voltage

Lighting of all
segments

Conductivity of
Hquid crystal
panel, LS| block
and crystal oscil-
lator block

Liquid crystsl
panel

LS! block,
crystal oscillator
block

Time accuracy
adjusting

Adjustment and
functioning

Bulb

Switch
componants

No digital display, dim digita display or extremely slow response,

@

®

@

All segments are lighted,

®

o Some segments of the digltal figures are
not lighted,

.mon b
05

DISPLAY FAILURE

(Poor eppearance}
Some portions of the liquid crystal panel
will have air bubbles or iridescent view,

{Defiection)
Some or all of one segment show differ-
ent contact depending on the direction

of view,
-/

Example: Exampile:

Gain or loss tested by Quartz tester.

Though Quartz tester indicates the normal figures, a watch gains or loses when it is worn
on the wrist,

TIME INACCURACY

Defective tirme and calandar adjastment or display change.

{

Light is not lit or light s lit but.dims saon.

-'DEFECYIVE TIME AND
" CALENDAR SETTING

" OR-LIGHT

L

RS
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3. Relationship between the segment
{Liquid Crystal Panel Electrode) and the C-MOS-LSI output terminal.

A complete knowledge of how the segment (Liquid Crystal Panel Electrode) works with the C-MOS-LS1 output
terminal will provide the correct procedures for checking a d adjustment.

®  Designation of segment

e m c
G {Example) Be——
d

®  Relationship between the segment and the C-MOS-LS| output terminal

The liquid crystal panel electrode is connected electrically with each segment which forms a digital figure as shown
in the illustration of the panel pattern on the right.

(The panel pattern can be seen if the panel is slightly tilted and looked at in an angular position.} Also, the liquid
crystal panel electrode is connected electrically with the C-MOS-LSI output terminal by the connecter.

The liguid crystal panel of Cal. M1EBA has a pair of common electrodes. {Refer to the explanation on the next
page.) As the checking procedures for this liquid crystal panel are different from the existing ones, follow the
checking procedures on page 23,

Common electrode 2.
{Electrically connected

&
®

G o onopgn
with SR segments.} &

7 @

AR AR RN
k| 72 |1240 | 12

%%%ﬁzw 13
8z8|sslzeie

o Jse | w0 [ 4 B0 ke | e g
o o % a i = |ee|ee| 2o

B 2
Zars

Common electrods 1. >
{Electrically connected ,,% & =
with£= segments.)

. x @ A g b X
% 1@ x 1 2 % e o 1

e
: :
oG &
2@ 9% o@ +l @ 9 NG -G % % WP T

spap i onis ugug B orala,

o | B & w5 |12

Common electrode 2. 12‘% 98 12-% ?% v% B 120 7 120
\

4“@
©

o |2 | -H | w6 e8] n
18] 2 28 12-8 128

b g b
I I R ]
u
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Multiplex drive

Cal. M168A employs the multiplex driving system which is new instead of the direct driving system. In the direct
driving systam, there is a single comman electrode and a single segment is electrically connected with one segment
electrode. In the multiplex driving system which Cal. M168A has adopted, the number of the common electrode
is increased to two, thereby enabling some segments to be electrically connacted with one segment electrode. In
the multiplex driving system, more than twice number of segments can be displayed by aimost the same number
of segment electrodes used in the direct driving system. Thus the multiplex driving system is most useful for dis-

playing a large number of segments.

Multiplex driving systam (Ex.: M158A)

Direct driving system (Ex.: 0634)

Number of all segments: 96

Number of terminals {The number of patterns on both
sides of the liquid crystal panel)
For segment: 48
For common electrode: 2

Total: B0

(Upper pattarn) Segment
alactrode
‘ {4 pes.)

Commeoen
electrode 2

Common
olactrode 1

awenLar 48
868:88

Number of all segments: 44

Number of terminals

For segment: 44
For common electroda: 1
Total: 45

Elactrode for
ssgmant

(7 pieces for
one digit)

g @

Common
electrode

5. Procedures for checking and adjustment

CHECK BATTERY
VOLTAGE

Procedure Result and repair

Use the following procedures to check battery voltage.

1. Set up the volt-ohm-moeter
Range to be used: DC 3V
2. Measuring

Probe red (+): Battery surface (+) More than 1.6V: Normal

Probe Black (—): Battery surface {—) Less than 1.6V: Defective

When there is battery electrolyte leakage, refer to “HOW TO
CHECK BATTERY ELECTROLYTE LEAKAGE AND RE-
PAIRt’ below for repairing.

HOW TO CHECK BATTERY ELECTROLYTE LEAKAGE AND REPAIR

1. Remove the movement from the case
2. Disassemble the movement

3. Wipe off battery electrolyte on the crystal oscillator block and the L.$1 block

{1) Wipe off battery electrolyte on the lead frame, each connecting portion, etc. with a cloth
moistened with distilled water. (Do not use such fluffy cloth as gauze, flannel, etc.)
When the crystal oscillator block and the LS| block are cleaned, be sure to clean the shaded
portions shown below and the conneacting portions.
Note: Do not expose the trimmer condenser to water or aicohol, and if it is exposed, there may
be a change in its condenser capacity and eventually in the time accuracy.
Crystal oscillator block LSI block N
Connecting

Connecting portions Mporﬁons
N

Case back side Oisplay panel side Main plate side

{2) Wipe the shaded portions and the connecting portions again with a cloth moistened with
alcohot, {1f the cleaned portions remain wet with water, they will corrode with rust.)

{3) Dry with cool air by using a dryer,

4. Wipe off battery electrolyte on the other parts (main plate, switch components, etc.).

(1) Wipe off battery electrolyte on the each portion with a soft brush moistened with distilled
water. (If distilled water is not available, use ordinary water.}

{2} Rinse with alcohol.
{3} Dry with cool air by using a dryer.
5. Reassemble the movement

Replace the battery with a new one.

6. Check if the time setting functions and the current consumption are normal.

CHECK PATTERN SEGMENT
CHECKING SYSTEM

If some segments are dead or dim, change the watch function into the
time and calendar setting function.

Then depress buttons A and B at the same time to find the defective seg-
ments while referring to the basic pattern shown on page 19, (If there is
no defective segment, all segments will be displayed.)

One segment is not displayed:
Defective
Proceed to Replace
liquid crystal panel.
The segment other than above
is not displayed.
Proceed tofl

N



Procedure

Result wnd repair

CHECK FONDUCT!VITY OF LIQUID CARYSTAL PANAL ~ LS| BLOCK ~ CRYSTAL OSCILLATOR BLOCK

(1) Make sure that the crystal oscillator block screw, circuit bridge plate
screws and LS| block screws are tightened firmly.
(@) Crystal oscillator block screw (@ LS| block screws (3 pes.}
{1 pc.) and circuit bridge plate
screws (3 pes.)

= L, JB9

Nees e =g,
I ﬁllllil EFAP 1204 1016l SDAEEI A 10
S 60 o 28

(2) Check for dust, lint or other contamination on the conductive por-
tions shown in the illustration below.

Liquid crystal panal alactrode Connecter LS1 block output terminal

<§>&/¢ I

LS1 block

Crystal oscillator block

Connecting
, Portions

4
Check for dust, lint or other
contamination on all pin heads,

Connécting partions with the
crystal oscillator btock pin

{3} Check the liquid crystal panel electrode for any glass defect and the
connecter for any tiny break.

Glass defect
‘\.\ .

e

Tiny break or crack

\“-_ -
\f:_-:_,/ P
T

{4) Remove the circuit bridge plate and check the connection of the
lead frame of the crystal oscillator block with the pins by using &
microscope.

Lead frame

Main plate

No ioosened screw: Normal
Proceed to E(z )

.oosened screw: Defective
Retighten screws.

Uncontaminated: Normal
Proceed to [ (3)
Contaminated: Defective
Wipe off any foreign

matter.

No glass defects, break
or crack: Normal
Proceed to (4)
Glass defects, break
or crack: Defective
Replace with new one.

Lead frame

| ___pin

7 Normal
‘s
Main plate

Bend the lead frame
T .
%"/ 7 with tweezers so that

it touches the pin,

22

Procedure

Result and repair

CHECK LIQUID CRYSTAL PANEL, LS!I BLOCK AND CRYSTAL OSCILLATOR BLOCK

Check to see if the liquid crystal panel, the LS1 block and the crystai
oscillator btock function correctly.

(1} Check the liquid crystal panel
() Set up the volt-ohm-meter

Range to be used: OHMS R x 1~ R x 1k
Note:
Any range will do if mgre than 3V is applied to the terminal of the
volt-ochm-meter. If, however, the output voltage of the volt-ohm-
meter is less than 3V, no segment may be displayed. When no seg-
ment is displayed, change the range to R x 10k which is higher in
resistance than R x 1k.
@ Remove the liquid crystal panel from the movement and

turn it upside down.
3 Measuring

Electrode of defective segment

Commaon electrode {Either red or black
probe must be applied to the common
electrode.)

Note: Either red or black probe will do.

Note:

As shown in the illustration for “Relationship between the segment
(Liguid Crystal Panel Electrode) and the C-MOS-LSI output termi-
naf” on page 19, Cal. M158A has two common electrodes on its
liquid crystal panel. Each segment is displayed by the potential dif-
ference between the segment electrode and one of the two common
electrodes. As shown in the illustration on page 19, the relationship
between the segment and the commaon electrodes 1 and 2 are;

Common electrode 1

Common electrode 2 -+ -+ evereess _

Check by referring to the above,

{Example of checking)
When segments 5d and Bg are not displayed.

* By referring to the illustration on page 19 , make sure that the seqg-
ment Bd is connected with the common electrode 1 and the segment
Bg with common electrode 2.

¢ Locate the electrodes of the segments 5d and 5g, and turn upside
down the liquid crystal panel.
Apply the probe of the volt-ohm-meter to the electrodes of the bd
and the 5g and the common electrode 1 to check to see if the bd is
displayed. Then apply the probe to the electrodes of the 5d and bp
and the common electrode 2 to check to see if the bg is displayed.

Displayed: Normal
Proceed to [ (2)
Not displayed: Defective
Proceed to Replace
liquid crystal panel.

23



CHECK LIQUID CRYSTAL PANEL, LSI BLOCK AND CRYSTAL OSCILLATOR BLOCK.( )

CHECK CURRENT CONSUMPTION

Procedure

Resutt and repair

{2) Check the LS| block and crystal oscillator block output voltage.

{3)

(D Set up the voit-ohm-meter.
Range to be used: DC 3V
@) After reassembling the battery and the battery holding spring
to the movement, remove all the parts from the liquid crystat
panel holder serew(Dto the panel frame @ on page 13,
@ Measuring
Probe Red (+}: Main plate
Probe Black {—): One of the output terminals of the C-MOS-LSI
{if some displays are defective, apply to the
corresponding output terminals of the
C-MOS-LSL)

Red (+)

_ﬂ\l I‘LIEI 1| !q"p!-l ] I‘I’I‘I )
it

R T Ty

BT UL

Black {~)

Replace the LSl block with a new one and check the output voltage
once again.

More than 0.8V: Normal
{All the terminals must
be more than 0.8V.)
Return to[&]

Less than 0.8V: Defective
Either the LSl block or
the crystal oscillator
block is defective.
Proceed to[f()

More than 0.8V: Normal
Proceed to

Less than 0.8V: Defective
Proceed to Replace
crystal oscillator
block.

(nm

Check to see if the current consumption is normal. Check in the
home time function, in the world time function and in the setting
function,
Measuring
Volt-chm-meter Range to be used: DC 0.03 mA*
Probe Red {+}: Battery connection

Probe Black {—): Battery surface (-}
Red (+) _ i

Note:
If it is impossible to measure {Current does not flow from the case
to the movement), place the battery surface (+) to the stem with
button {or button B} so that it touches, and proceed to measure,
Reasons:  Button is conductive to {(+).
¢ When the battery surface {+) is touched to button A,
the light is lit and the current consumption increases
greatly,

* Note:

If the pointer of the volt-
ohm-meter swings over the
maximum value when DC
0.03 mA is used, change
the range to a greater one
where the pointer does not
run over the maximum value
while applying the probes
to the respective portions.
Then, after two or three
seconds, return the range to
DC 0.03 mA again for mea-
suring.

Procedure

Resuits and repair

CHECK CURRENT CONSUMPTION

: D {2) Micro Test

Set up the Micro Test.

(1) Power switch: ON

@ Polarity changeover button: +

@ Current consumption/Voltage indication button: pA
@) Voltage selection button: 1,55V

Clip Red {+}: Stem with button {or button B)
Probe Black (—}: Battery connection

Probe Black {—}

Clip Red {+}

Less than 5.0 uA: Normal
Proceed to Replace
with a provisional
battery.

More than 5.0 uA: Defective
Proceed tod

CHECK ACCURACY

Check gain and loss of time.

{As.Cal, M158 employs the multiplex driving system, the procedure
for checking accuracy is slightly different from that for the existing
calibers.)

Except the two points listed below, the procedure for checking accu-
racy is exactly the same as that mentioned in the instruction manual
of the Quartz Tester for the digital watches.

With the watch function changed into the calendar setting fuction
by pulling out the stem with button and depressing button “'B”
(Date, month, year or day digit is flashing for adjustment.}, place
the watch on the microphone,

Reason:

if the second digit is displayed,
which is changed every second, it
is difficult to measure the daily rate
as the watch employs the multiplex
drive system, Be sure not to make
the second digit displaying when
measuring the daily rate,

{When the QT-10 is used, place the watch on the electric-field detec-
tion microphone in the same way that is mentioned above.)

24
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e, . Procedure Result and repair

Procaedure Results and rapair b b
2, Turn the level adjuster of the Quartz Tester clockwise slowly from Normal: Check to see if the sw‘itch components function f:orrectlv.
the AUTO position. Stop turning the level adjuster when the input According to the checking _ Check by using a microscope after disassembling procedures have
indicator is lit continuously. (Se careful not to turn the level adjust- procedures of “Guide table ‘ been completed up the LSI block () on page 13.
er excessively.) for checking and adjust- ‘

ment” on page 17, proceed
to the next checking items

of the guide table. Pin (b) ——————@) o —— Contact lever A
Defective: ' Pin I} ——————0)

Proceed to Time accuracy

. Pin (d)
adjusting
Time accuracy is adiusted
ALTO by turning the trimmer
condenser.
Refer to page 28.

LEVEL

CHECK ACCURACY

Remarks:

When measuring the daily rate by the oscillation detection micro-
phone for QT-100 or the timing microphone US-32, it is not neces-
sary to change the watch function into the calendar setting function.
Follow the procedures for measuring the daily rate by using these
microphonas.

J Pin (a) -—-——-—@ O ——rmem———— Contact lever B

' 2
justmen : E (1} Check functioning of the contact levers A and B. Function correctly: Normal
Ew W g::z: e;‘ijuss:emiﬂfn:he digit adjustment can be made correctly by the ::iz:sbzoa:;z:r:('f cl':irofr:"::l. 5 Check to see if the thin springs of the contact Ie\.rers A and 8 touch Procaad 'tom
E 2 button operation b followinj the procedures on page 6 v oy Proceed tc;E % the pins (a) and (b) when the arrow-marked pc.-rtlons of the.contact Do not function '
E g Check a:'?:stment \l’Jv changiig all digits and ind?cgtior.ls cyclically Cannot be adjusted or 8 levers A and B are depressed by {weezers and if Fhey do not touch cerrec-t!t,t: Dafactive
g = (2) Check fur:ctionlng ' does not function: Defective et the pins {a) and {b) when the arrow-marked portions of the contact Ad_just the contact
= g Check to see if the time zone mark moves correctly by the button Replace the I_'Sl block E levers A and B are released. point _Ievers. s
4> . . . g {2} Check functioning of the setting lever {If adjustment is im-
5 ; operation in the world time function. zr the cr.y;tal oscillator ! (D Check to see if the thin spring of the setting lever touches the possible, replace the
% 5 lock with a new one. ' ("'5 pin (c) when the stem with button is depressed and if it does contact point levers
© i not touch the pin {c} when the stem with button is released. with new ones.)
| 7 Check to see if the bulb functions correctly. No loosened screw: Normal '>_: Pin {c)
. G {1) Check to see if there are any loosened bulb holder screws {3 pcs.). Proceed to (2) 5
{2) Check with the Volt-ohm-meter, Loosened screw: Defective - 8
@ Remove the bulb from the crystal oscillator block. Retighten the screws. 2
(2 Set up the Volt-ohm-meter. . 8
Range to be used: OHMS R x 1 ’ ¥ Function corrently: Normal
® Measuring 3 Proceed to [f (3)
i) Check to see if there is a broken filament in the bulb and if there E Main plate Thin spring of tha setting laver Do not function
is any break in the welded portion of the terminal. Lo ) . . . correctly: Defective
Z Probe Red {+}: Lights up: Normal @ C!\eck to see if the thin spring of the setting lever touches the Adjust the thin
e : " pin {d) when the stemn with button is pulled out and if it does ;
E Proba Black {~): Proceed tO(z) i) not touch the pin {d) when the stem with button is depressed in sprlnq. :
a Apply to either side of the bulb. Does not pin {d) when the stem wWith bl P . (If adjustment is
- light up: Defective ;re':;'i‘n‘g"l’;";grd the impossible, replace
8 Replace bulb. the setting lever
a _ with a new one.}
a ii} Check to see if the transistor for the bulb functions correctly. Main plate
5 Transistor for the bulb is contained Pin (d)
W Probe Red: Bulb tead terminal
gI_: Bulb lead terminal which is Lights up: Normal o = . ‘
indicated in the illustration. Proceed to f k } {3) Check for dust, lint or other contamination on the conductive por- Uncontaminated: Normal
Probe Black: Does not o ' tions of the parts above. Proceed :IOED e
i i : i : Vi
Other two bulb lead .termmals. Black~” L2 tight up: Defective When there is battery electrolyte leakage, refer to "HOW TO Cont\;r::: ::; any :o:::;;ne
(Apply at the same time.) Replace bulb. CHECK BATTERY ELECTROLYTE LEAKAGE AND RE- artor.
Note: The light might be dimmer than usual in checking, This is nat PAIR” on page 21 for repairing.
a malfunction, however. ’
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TIME ACCURACY ADJUSTING

Al procedures of Disassembling and Reassembling, and Check-

Time accuracy of Cal. M168A is adjusted by turning the
trimmer condenser.

Adjusting mathod .

The watch will gain or lose according to the direction in
which the trimmer condenser is turned,

Adjustment should therefore be made after ascertaining
with the Quartz Tester whether the watch tends to gain
or |ose,

Note for handling the trimmer condenser
Avoid excessive depressing and turning of the trimmer
condenser.

Function of the Trimmer Condenser

The trimmer condenser consisis of a rotor electrode and
a stator electrode as shown in the diagram. Turning the
shaft fixed to the rotor changes the overlapped area be-
twean the stator electrode and rotor electrode, which in
turn changes the capacity of the trimmer condenser.

Change in the capacity of trimmer condenser and the ad-
justing accuracy rate.

Turning the trimmer condenser changes its capacity as
shown in the diagram.

The trimmer condenser has been so adjusted at the fac-
tory so as to let the watch gain when it is turned clock-
wise and vice versa. Whenever adjustment is needed,
howsver, turn the trimmer condenser while examining
the gain and loss by the Quartz Tester,

ing and Adjustment are completed.

8 .

Rotor efectrode

Rotor electrode

Stator electrode
S QD O

Condenser capacity

Rotor

Stator electrode

Turning angle

v
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