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1] OUTLINE
¢ CAL C100

This is a combination watch intending for pilots, which is capable of indicating the time in three

different time zones. Furthermore, it is capable of conducting many different kinds of calculation
with the register ring. »

Time mode
Calendar mode
Alarm mode
Chronograph mode
¢ Timer mode

¢ Local time 1 mode
® | ocal time 2 mode

‘o CAL C110

This is a combination watch equipped with the unique graphic display mechanism and various kinds
of function. '

* Time mode

e Calendar mode

¢ Alarm mode

¢ Chronograph mode
¢ Timer mode




[2] SPECIFICATIONS

Caliber No.

C100

Type

Combination watch

Module size (mm)

26.0 x 27.4 Thickness: 4.9

Accuracy {at normal temperature)

+20 sec./month (5°C ~ 30°C)

Oscillation

32,768 Hz

Display method

FE nematic LC (Liquid Crystal)

Integrated circuit

C/MOS-LSI (1 unit)

Effective temperature range

0°C to +55°C (32°F to 131°F)

Adjustment of time rate

Trimmer condenser

Measurement of time rate 2 seconds
Time ‘ (AM/PM) Hour, minute, second Time difference correcting function.
Calendar Month, date, day (Year is indicated under the correction state.)
(1991 through 2006}
c Alarm {AM/PM) Hour, minute, ON/OFF 12/24 hour systems are in accordance
-% _ with the time mode.
§ Chronograph Less than 60 minutes: 24 hours watch Minute, second, 1/100 second.
—E_ 60 minutes or more:  Hour, minute, second Setting range is 60 minutes to
!DQ 1 minute.
Timer (Initial state} Minute {Running state) Minute, second Setting range is
60 minutes to 1 minute. _
Local time 1 (AM/PM) Hour, minute, 12/24 hour systems are in accordance with
the time mode.
Local time 2 (AM/PM) Hour, minute, 12/24 hour systems are in accordance with
the time mode.
Part No. 280-44
> Battery code SR927W
% Nominal voltage 155V
@ Nominal capacity 55 mAH
Lifetime Approx. 2 years
Current consumption within 3.1 pA

Coil resistance

22 kQ ~ 2.6 kQ




Caliber No.

c110

Type

Combination watch

Module size (mm)

26.0 x 27.4 Thickness: 4.9

Accuracy (at normal temperature)

+20 sec./month (5°C ~ 30°C)

Oscillation

32,768 Hz

Display method

FE nematic LC (Liquid Crystal)

Integrated circuit

C/MOS-LSI {1 unit)

Effective temperature range

0°C to +55°C (32°F to 131°F)

Adjustment of time rate

Trimmer condenser

Measurement of time rate 2 seconds
Time (AM/PM) Hour, minute, second.
Calendar Month, date, day (Year is indicated under the correction state.)
g (1991 through 2006)
S| Aam (AM/PM) Hour, minute, ON/OFF 12/24 hour systems are in accordance
2| with the time mode.
%: Chronograph Less than 60 minutes: 24 hours watch Minute, second, 1/100 second.
g 60 minutes or more:  Hour, minute, second Split-time measuring function.
Timer (Initial state) Minute (Running state) Minute, second. Setting range is
60 minutes to 1 minute.
Part No. 280-44
> Battery code SR927W
% Nominal voltage 1.55 V
@ Nominal capacity 55 mAH
Lifetime Approx. 2 years

Current consumption

within 3.1 pA

Coil resistance

22 kQ ~ 2.6 kQ




[3}1 [ OPERATION METHOD CAL C100 |
§1 NAME OF EACH PART

Register ring
® button
Graphic display section
Mode mark
Mode mark
® button
Crown

§2 HOW TO SET ANALOG SECTION (Common to CAL C100 and C110)

® Set the time with the crown pulled out to the first click.
* Set the digital section and analog section independently from each other.

(MDNormal position @ Normal position

Hand setting
position

Hand setting
position

<Cal. No. C100> ~ <Cal. No. C110>




§3 OUTLINE OF DIGITAL DISPLAY SECTION

This combination watch can be operated under the seven different operation modes, the time mode,
calendar mode, alarm mode, chronograph mode, timer mode and local time 1 and 2 modes.

The operation mode is changed in the following order every time the ® button is pressed

* The mode mark indicates the current mode.

TIME CAL ALM CHR
Timer mode Calendar mode Alarm mode Chronograph mode
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Local time 2 mode Local time 1 mode Timer mode

e Auto return

If the watch is left untouched for about two minutes in the alarm mode, the watch is automatlcally
brought to the time mode.

i o Manual return

If the @ button is kept pressed for about two seconds, the watch is forcedly returned to the time
mode after calling up any mode other than the current mode.




§4 OPERATING METHOD UNDER EACH OPERATION MODE

a. TIMER MODE (TIME)

Tim_e is indicated on the watch under this mode. Furthermore, time difference correcting function is
available under this mode. A graphic display is simultaneously given corresponding to the time shown.

Setting method of time

* Under the time mode, keep pressing the ® button for about two seconds to set the watch in the
state under which second can be corrected. Then correct the second properly with the ® button.
Then, call the digit to be corrected by pressing the ® button, and correct it with the ® button.

e If the ® button is kept pressed when the watch is in the correction state, the indicated digit is
changed quickly.
(except setting of second and change of 12/24 hour systems).

Operating method of time difference correction

¢ if the ® button is kept pressed for 2 seconds or longer, the watch is set to the time difference
correction mode. Then the time difference can be corrected in increments of 1 hour by pressing
the ® button.
If the ® button is pressed in the hour correction mode, the mode changes to the minute correction
mode. Now, the time difference is corrected in increments of 30 minutes by pressing the ® button.

Normal state
in time mode

Correction ot

Time difference

R

CITIZEN

Correction
of second

Correction
of minute

¢ |o

' _| Correction ® Correction R cgal:eveover
" | of minute of hour »| Between
° 12H and 24H

&

&

s

©* Keep pressing (for about two seconds)

e Auto return

If the watch is left untouched for about two
minutes in the correction mode, the watch is
automatically brought to the normal state.

¢ Manual return

The watch can be returned to the normal state
in the time mode from any correction state by
pressing the ® button




* If the second is set during the period of 30 to 59 seconds, the minute goes forward by one minute.

==~ (Other notes in setting time)

* When the time is corrected to adjust the normal time with accuracy, the time in the local

time 1 and 2 modes will also be corrected automatically in accordance with the normal
time adjustment. (Local time linkage feature)

Example
Normal time 9 (H) 58 (M) AM -——————— - 11 (H) 33 (M) 00 (S) AM
Local time 1 7 (H) 58 (M) AM or PM~==— 9 (H) 32 (M) AM or PM
Local time 2 11 (H) 28 (M) PM == ————— - 1 (H) 02 (M) AM

Note that the time in the local time 1 and 2 modes will not change if adjusting the normal -
time after performing the time difference correcting procedure.

b. CALENDAR MODE (CAL)

Under the normal state in the calendar mode, month, date and day of the week are indicated on the
watch.

Setting the calendar

* Under the calendar mode, keep pressing the & button for about two seconds to set the watch
in the state under which month can be corrected. Then correct the month properly with the ® button.

Then, call the item to be corrected by pressing the ® button, and correct it with the ® button.
* If the ® button is- kept pressed when the watch is in the correction state, the indicated item is
changed quickly. _ :

+ Auto return

If the watch is left untouched for about two minutes in the correction mode, the watch is
automatically brought to the normal state.

+ Manual return

The watch can be returned to the normal state in the calendar mode from any correction state by
pressing the ™ button.

Normal state in
calendar mode
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day of the week

©* Keep pressing (for about two seconds)




C.

If a nonexisting date is set, the watch automatically indicates the first of the next month when it
is returned to the normal state. Example: Feb. 31 — Mar. 01

The year can be set to 1991 to 2006, and the lower two figures are indicated in the correction state.
The day of the week is automatically set when the year, month and date are set.

No correction of the end of the month of calendar is required as far as the years of 1991 through
2006 are concerned.

ALARM MODE (ALM)

Setting method of alarm

The alarm is turned on and off every time the ® button is pressed in the alarm mode.

(At this time, a confirmation sound comes out.) _

Under the alarm mode, keep pressing the ® button for about two seconds to set the watch in

the state under which alarm can be corrected. Then correct the time of alarm properly with the

% button. Then, call the digit to be corrected by pressing the ® button, and correct it with the
button.

If the ® button is kept pressed when the watch is in the correction state, the indicated digit is

changed quickly.

The 12/24H systems are in accordance with the time mode.

The alarm sounds for about 20 seconds. If can be stopped by pressing any button.

The alarm does not sound in the correction state under any operation mode.

Normal state 1
in alarm mode
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©* Keep pressing (for about two seconds)

'))) Confirmation sound mark
Off state

Auto return

If the watch -is left untouched for about two minutes in the correction mode, the watch is
automatically brought to the normal state.

Manual return

The watch can be returned to the normal state in the alarm mode from any correction state by
pressing the ® button.

Alarm monitor

If the ® button is pushed and held, the alarm sounds for monitoring.




d. CHRONOGRAPH MODE (CHR)

Operating method of chronograph

¢ Under the chronograph mode, the watch is started/stopped by pressing the ® button.

If pressing the ® button while the chronograph is running, the chronograph is brought to the split
operation mode and split time is indicated for about 10 seconds. If pressing the ® button in the
split time indication state, the split time is added by the period of time passed after the split operation

mode started.

<Measuring range>

Zero (0) hour 00 minute 00 second to 23 hours 59 minutes 59 seconds 99/100 seconds
After 24 hours 00 minute 00 second have passed, the indication will be reset.

o |f the ® button is pressed in the stop state, the chronograph will be reset.

¢ Under the chfonograph mode, the mode can be changed by pressing the ® button in any state.

While the chronograph is running, it does not stop even if changing the mode.

Reset state in
chronograph
mode
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e. TIMER MODE (TMR)

Graphic indication is given in accordance with the timer indication.

Handling method of timer
¢ Setting the timer

In the initial setting state, the timer can be set by pressing the ® button. If the ® button is kept
pressed, the indicated item can be corrected quickly.

The timer can be set to 1 minutes through 60 minutes by steps of 1 minute.

Start operation

If the ® button is pressed in the initial setting state, the timer starts counting down from its initial
setting state.

Fly-back operation

If the ® button is pressed while the timer is running, the timer returns to the injtial setting state
in the fly-back operation mode and re-starts counting down from the initial setting state.

Stop operation

If the ® button is pressed while the timer is running, the timer stops running in its stop state.
If the ® button is pressed in this starts again.

Time-up sound

The alarm sounds for about five seconds each time the timer is up, and the timer returns to the
initial setting state.

Reset

If the ® button is pressed in the stop state, the timer is reset to the initial setting state.
Under the timer mode, the mode can be changed by pressing the ® button in any state.
While the timer is running, the timer keeps running even if changing the mode.

| o
Initial setting state ‘
in timer mode
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f. LOCAL TIME 1 MODE, LOCAL TIME 2 MODE (LT-1 and -2)

These modes are very helpful, which always tell the time to always know the time in the different

time zones.

Setting method of the local time (common to the LT-1 and -2)

* Under the local time mode, keep pressing the ® button for about two seconds to set the watch
in the state under which the hour of local time can be corrected. Then correct the hour properly
with the ® button. If pressing the ® button again, the mode changes to the minute correction mode
under which the minute can be corrected with the ® button in increments of 30 minutes.

* Note

When the normal time is corrected under the timé mode, the time in the local ttme 1 and 2

modes will also be corrected automatically in accordance with the normal time adjustment.
Refer to the description in the time mode for details.

¢ Auto return

If the watch is left untouched for about two minutes in the correction mode, the watch is

automatically brought to the normal state.

¢ Manual return

The watch can be returned to the normal state in the alarm mode from any correction state by

pressing the ® button.

Normal state in l
local time 1mode
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§5 HANDLING METHOD OF REGISTER RING

<Name of scale and marks>

Distance conversion

Speed index

IFR flight altitude
(in instrument flight rules)

Outer scale
{Sea mile scale)

Inner scale
{Minute scale)

VFR flight altitude
(visual flight rules)

CALCULATING FUNCTION

When using the calculating function of this watch, observe the following.
* Use the results of the calculation by this watch for reference only. .
* The user cannot determine the position of the unit with the scale of this watch.

Function of calculating the navigation

1

Calculation of required time

(Example)
How long does it take to fly 450 sea miles
at the speed of 180 Kt?

(Answer)

Set the 18 point of the outer scale to the
SPEED INDEX (A) of the inner scale, and
the point of the inner scale (2:30) correspon
to the 45 of the outer scale is the time
required (2 hours and 30 minutes).




2)

3)

4)

5)

Calculation of speed (absolute speed)

(Example)

What is the speed when the flight dis-
tance is 240 sea miles and the flight time
is one hour and 20 minutes?

(Answer)

Set the 24 point of the outer scale to the
1:20 (80) of the inner scale, and the 18
(180 Kt) corresponding to the SPEED
INDEX () of the inner scale is obtained.

Calculation of flight distance

(Example)
What is the flight distance when the

speed is 240 Kt and the flight time is 40
minutes?

(Answer)

Set the 21 point of the outer scale to the
SPEED INDEX (&) of the inner scale, and
the 14 (140 sea miles) corresponding to
the 40 point of the inner scale is obtained.

Calculation of fuel consumption ratio

(Example)

How is the fuel consumption ratio when
the flight time is 30 minutes and 120
gallons of the fuel is consumed?

(Answer)

Set the 12 point of the outer scale to the
30 point of the inner scale, and the 24 (42
gallons/hour} point corresponding to the
SPEED INDEX (A) is obtained.

Calculation of quantity of consumed fuel

(Example)

How much fuel is consumed when the
fuel consumption ratio is 250 gallons/h
and the flight time is 6 hours?

(Answer)

Set the 25 point of the outer scale to the
SPEED INDEX (A) of the inner scale, and
the 15 (1500 gallons) corresponding to
6:00 is obtained.

©0 6
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6)

7)

8)

Calculation of how long the airplane can fiy

(Example)

How long the airplane can fly when the
fuel consumption ratio is 220 gallons/h
and 550 gallons of the fuel can be
consumed?

(Answer)

Set the 22 point of the outer scale to the
SPEED INDEX (A) of the inner scale, and
the 2:30 point (2 hours and 30 minutes)
corresponding to the 55 point of the outer

scale is obtained.

Calculation of descending altitude

The descending altitude is calculated us-
ing the descending ratio and the period of
time required for descending

(Example)
What is the descending altitude when the
descending ratio is 250 feet/minute and

the airplane keeps descending for 23
minutes?

(Answer)

Set the 25 of the outer scale to the 10 of
the inner scale, and the 57.5 (5750 feed)
of the outer scale corresponding to the 23
of the inner scale is obtained.

Calculation of ascending (descending) ratio

The ascending (descending) ratio is calcu-
lated using the period of time required to
reach a sertain altitude.

(Example)

What is the ascending ratio when the
airplane keeps ascending for 16 minutes
to reach the altitude of 7500 feet?

(Answer)

Set the 75 of the outer scale to the 16 of
the inner scale, and the 47 (470 feed) of
the outer scale corresponding to the 10 of
the inner scale is obtained.

14




9) Calculation of time required for ascending
(descending) -

The period of time required to reach the
expected altitude is calculated using the
altitude and the ascending (descending)
ratio

(Example)

How long the air plane take to reach the
altitude of 6300 feet when the ascending
ratio is 550 feet/minute? '

(Answer)

Set the 55 of the outer scale to the 10 of
the inner scale, and the 11.5 (11 minutes
30 seconds) of the inner scale correspond-
ing to the 63 of the outer scale is obtained.

10) Conversion

(Example)
To calculate the sea miles and kilometers
corresponding to the 30 miles

(Calculating method)

Set the STAT — of the outer scale to the
30 of the inner scale, and the 26 sea miles
corresponding to the NAUT — of the outer
scale and the 48.2 kilometers corre-
sponding to the KILOMETER — of the
outer scale are obtained.

® How to read the flight altitude in VFR (visual flight rules) and IFR (instrument flight rules)
¢ Flight altitude in VFR (white figures)

When the airplane flies in the direction of 0 — 179, the flight altitude is 1000 feet x Odd number
of 500 feet. '

When the airplane flies in the direction of 180 — 359, the flight altitude is 1000 feet x Even number |
of 500 feet. - -
That is, when the airplane flies from Osaka to Tokyo, its flight altitude is increased to 3500 feet,

5500 feet, 7500 feet, ... in order. When it flies from Osaka to Fukuoka, its flight altitude is increased
to 4500 feet, 6500 feet, 8500 feet, .... .

¢ Flight altitude in IFR (Red figures)

When the airplane flies in the direction of 0 — 179, the flight altitude is 1000 feet x Odd number
feet.

When the airplane flies in the direction of 180 — 359, the flight altitude is 1000 feet x Even nurﬁber
feet.

The flight altitudes of the airplanes are determined according to their flying methods and directions
as shown above to prevent an in-flight collision.




§6 PRINT ON BAND

The following letters are printed on the bands of some models. These letters are ca_lled the "surface-
to-air’ signal and used as messages to be sent from the ground to air (an airplane etc.) in an emergency.

| I F Y N

NEED NEED NEED YES NO
DOCTOR MEDICAL FOOD AND
SUPPLIES WATER




[3}2 | OPERATION METHOD CAL C110 |
§1 NAME OF EACH PART

Register ring

® button

Graphic display section

Mode mark

§2 OUTLINE OF DIGITAL DISPLAY SECTION

Tis combination watch can be operated under the five different operation modes, the time mode,
calender mode, alarm mode, chronograph mode and timer mode.

The operation mode is changed in the following order every time the ® button is pressed.
* The mode mark tells you what is currently indicated on the watch.

TIME CAL ALM CHR
Timer mode Calendar mode Alarm mode Chronograph mode

{after 2 minutes)

Timer mode

¢ Auto return

If the watch is left untouched for about two minutes in the alarm mode, the watch is automatically
brought to the time mode.

* Manual return

If the ™ button is kept pressed for about two seconds, the watch is forcedly returned to the time
mode after calling up any mode other than the current mode. '




83 OPERATING METHOD UNDER EACH OPERATION MODE
a. TIME MODE (TIME)

Time is indicated on the watch and a graphic display is simultaneously given corresponding to the
time shown.

Setting method of time

* Under the time mode, keep pressing the ® button for about two seconds to set the watch in the
state under which second can be corrected. Then correct the second properly with the ® button.
Then, call the item to be corrected by pressing the & button, and correct it with the ® button.

* If the ® button is kept pressed when the watch is in the correction state, the indicated item is
changed quickly (except setting of second and change of 12/24 hour systems).

Normal state 1
in time mode

* .
Correction | @ | comection | © | Cormection | © | Changeover

— L > > fh t——| Between
of second of minute of hour 12H and 24H

ot & & d

©* Keep pressing (for about two seconds}

¢ Auto return

If the watch is left untouched for about two minutes in the correction mode, the watch is
automatically brought to the normal state.

¢ Manual return

The watch can be returned to the normal state in the time mode from any correction state by
pressing the ® button.

_* If the second is set during the period of 30 to 59 seconds, the minute goes forward by one minute.
{(Under the analog mode, the second is not in accordance with the minute

10



b.

CALENDAR MODE (CAL)

Under the normal state in the calendar mode, month, date and day of the week are indicated on the
watch.

Setting the calendar

Under the calendar mode, keep pressing the ® button for about two seconds to set the watch

in the state under which month can be corrected. Then correct the month properly with the ® button.
Then, call the item to be corrected by pressing the & button, and correct it with the ® button.

If the ® button is kept pressed when the watch is in the correction state, the indicated item is
changed quickly.

Auto return

If the watch is left untouched for about two minutes in the correction mode, the watch is.
automatically brought to the normal state.

Manual return

The watch can be returned to the normal state in the calendar mode from any correction state by
pressing the ® button.

Normal state in
calendar mode

Correction @ Coirection @ Correction @
of month of date of year

& &

\

©* Keep pressing {for about two seconds)

If a nonexisting date is set, the watch automatically indicates the first of the next month when it
is returned to the normal state.

Example: Feb. 31 —» Mar. 01
The year ‘can be set to 1991 to 2006, and lower two figures are indicated in the correction state.
The day of the week is automatically set when the year, month and date are set.

No correction of the end of the month of calendar is required as far as the years of 1991 through
2006 are concerned. ' '




c. ALARM MODE (ALM)

Setting method of alarm

® The alarm is turned on and off every time the ® button is pressed in the normal state of the alarm
mode.

(At this time, a confirmation sound comes out.)

e Under the alarm mode, keep pressing the ® button for about two seconds to set the watch in
the state under which alarm can be corrected. Then correct the time of alarm properly with the
% button. Then, call the item to be corrected by pressing the ® button, and correct it with the

button. ‘

e If the ® button is kept pressed when the watch is in the correction state, the indicated item is
changed quickly. ,

¢ The 12/24H systems are in accordance with the time mode.

¢ The alarm sounds for about 20 seconds. If can be stopped by pressing any button.

¢ The alarm does not sound in the correction state under any operation mode.

Normal state 1
in alarm mode

*
@ Correction @ Correction @
_-> -
of hour of minute

Speme) g

©* Keep pressing (for about two seconds)

.,))) Confirmation sound mark

Off state

* Auto return

If the watch is left untouched for about two minutes in the correction mode, the watch is
automatically brought to the normal state.

¢ Manual return

The watch can be returned to the normal state in the alarm mode from any correction state by
pressing the ® button.

¢ Alarm monitor

If the ® button is pushed and held, the alarm sounds for monitoring.

[aYal



d. CHRONOGRAPH MODE {(CHR)

Operating method of chronograph

e Under the chronograph mode, the watch is started/stopped by pressing the ® button.
If pressing the ® button while the chronograph is running, the chronograph is brought to the split
operation mode and split time is indicated for about 10 seconds. If pressing the ® button in the

split time indication state, the split time is added by the period of time passed after the split operation
mode started. "

<Measuring range>

Zero (0) hour 00 minute 00 second to 23 hours 59 minutes 59 seconds 99/100 seconds.
After 24 hours 00 minute 00 second have passed, the indication will be reset.

e If the ® button is pressed in the stop state, the chrdnograph will be reset.
e Under the chronograph mode, the mode can be changed by pressing the ® button in any state.
While the chronograph is running, it does not stop even if changing the mode.

Reset state in v |
chronograph
mode ® Reset
®  stant \J
@ Running
® o f Stopping
DOnD eo

{
Split operation :%tgrecon ds J

split ®

=,,. .. Flashing mark




e. TIMER MODE (TMR)

Graphic indication is given in accordance with the timer indication.
Handling method of timer
¢ Setting the timer

In the initial setting state, the timer can be set by pressing the ® button. |f the ® button is kept
pressed, the indicated item can be corrected quickly.

The timer can be set to 1 minutes through 60 minutes by steps of 1 minute.

¢ Start operation

If the® button is pressed in the initial setting state, the timer starts counting down from its initial
setting state.

Fly-back operation

If the ® button is pressed while the timer is running, the timer returns to the initial setting state
in the fly-back operation mode and re-starts counting down from the initial setting state.

* Stop operation

If the® button is pressed while the timer is running, the timer stops running in its stop state.
The ® button is pressed in this state, the timer starts again.

¢ Time-up sound

The alarm sounds for about five seconds each time the timer is up, and the timer returns to the
initial setting state. '

Reset

If the ® button is pressed in the stop state, the timer is reset to the initial setting state.

T T T T T T T T T
' | |
Initial setting state )
in timer mode ‘ I— _@_F‘Z_a"“j \I
® UL | 2
L I
Running |— e e o @Q
®
® Start o {0 (570, &R
Qonn” Time is up
i ® ®
Stop Start
® Reset

* Under the timer mode, the mode can be changed by pressing the @ button in any state.
While the timer is running, the timer keeps running even if changing the mode.

27



§4 HANDLING METHOD OF REGISTER RING

¢ The register ring can be used in the two different ways during diving, one is to use it as a reference

for the time elapsed and the other is to use it as a reference for the time remaining with respect
to the preliminary determined period of time.

<Measuring the time elapsed>

o Set the zero (0) (marked byw) of the
register ring to the minute hand. The scale
on the register ring will inform you of the
period of time passed after the initial setting.

<Example>

1 Let us suppose that it is 10:10.

Now, set the zero (0) (marked by W) of the
register ring to the position of minute hand
showing 10 minutes past 10.

2 After a certain period of time, the time is
checked against the watch. It is 10:40.
The scale of the register ring tells you that
30 minutes have passed after the initial
setting. (see Fig. 1)

<Measuring the remaining period of time>

¢ |f the zero (0) (marked by W) of the register
ring is set to the target time, the remaining
period of time with respect to the target time
can be measured on the scale of the register
ring.

<Example>

1 Let us suppose that the target time is 10:25.
Set the zero (0) (marked bywr) of the
register ring to the position where - the
minute hand will reach at 10:25.

2 Now, it is 10:10. The scale of the register
ring tells you that you have 15 minutes to go
until the target time of 10:25 is reached. (See
Fig. 2.)




e Lubrication marks

Screw 923

Fifth wheel and pinion 084

@Q 701 Train wheel bridge

—@) 023 Fourth wheel and pinion

(;;} @ 017 Third wheel and pinion
]

Spacer for train wheel bridge (I)*

: ' S *Spacer for train wheel bridge (1)
i
|

Rotor 285

@ 711 Center wheel cock

Coil unit 246 @—

Minute whee! and pinion 072

@) 077 Setting lever spring
071 Yoke

=~ | %

067 Setting lever

o e l l @) 076 Setting wheel

Cannon pinion with driving wheel 028 @3

Supporter for plate complete 266 (33

* Spacers (1) and (11} for train wheel
Bridge are the set parts of the
center wheel cock.

@ 064 Clutch wheel

® 065 Setting stem

@ 190 Stator

@ 750 Metal plate

ne



[5] DISASSEMBLE AND ASSEMBLE OF MODULE (Same as CAL C050)

Disassemble the parts in order of @ — 69
Assemble the parts in order of G — @

® 226 LC display panel supporter

(® 268 LC display panel connection

® 281 LC display panel

(@ 211 Reflecting plate

(©® 929 Screw
—(@ 176 Hour wheel guard

o @ 078 Dial washer

@ 075 hour wheel
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Power cell insulator 233 D

Screw 923 @ %

Power cell strap 234 @ %
i
I
Power cell 280 @- @ : ﬁ
]
j’&;\,

% ' ® 902 Buzzer coil spring

Circuit unit supporter 720 @5

@® 233 Circuit insulator

@2 279 Unit of electronic circuit

CALIBER NO.




Check points

How to check

Results & treatment

© Measurement
of coil
resistance

[Refer to Technical Manual Basic Course II-1-c)
¢ Remove the unit of electronic circuit, then measure the

resistance of coil.
¢ The tester lead pins have no polarity.

<Tester range: R x 10Q>

¢ 22kQ ~ 2.6 kQ
— Normal

¢ OQutside range of 2.2 kQ ~
2.6 kQ

— Replace coil unit.

O Check of train
wheels

[Refer to Technical Manual Basic Course II-2-b]

¢ Check clearance of each wheel. Check rotor for bust and
oil.

@ Check of
dial-side
mechanism

[Refer to Technical Manual Basic Course 11-2-c]

e Comfirm all parts are not deformed and are lubricated
properly.

O Measurement
and adjustment
of time rate

[Refer to Technical Manual Basic Course II-2-d]

Measurement range:
Analog, 2 sec.

Trimmer capacitor

¢ Turn trimmer capacitor to right and left to adjust time
rate.

e Can be adjusted.
— Normal

¢ Cannot be adjusted or
large error is made after
adjustment.

— Replace the electronic
circuit unit.

© Confirmation of
using condition

{Refer to Technical Manual Basic Course 11-2-e]




Check points

How to check

Results & treatment

© Measurement
of power cell
voltage

[Refer to Technical Manual Basic Course 1I-1-a]

<Tester range: DC 12V>

Over 1.5V
— Normal

Under 1.5V
— Replace the power cell.

©® Check of output
signals

[Refer to Technical Manual Basic Course 1I-1-b]

<Tester range: DC 0.3V>

(The tester lead pins have no polarity.)

The tester pointer swings
every 1 second.

— Normal

The tester pointer does
not swing.

— Check the connections
parts

!

The connections are
normal.

— Replace the electronic
circuit unit.

® Check of LC
display panel
and connection
part

[Refer to the Digital Section of Techhical Manual Basic

~ Course II-2-a]

¢ Inspection of all segments

Pull out the crown and push the ®), ® and ® buttons at
“the same time to turn on all the segments, and check for
defective ones.

(Refer to [4] PRECAUTIONS FOR REPLACING THE
POWER CELL (page 24))

¢ Continuity test on LC display panel, cell connection rubber
and plate complete. '

Check the parts for stain, breakage, etc.

LC display panei,
connectiobber or metal
plate is not installed
correctly.

— Install correctly

Parts are stained or dirty.
— Remove stain and dirt.

Parts are cut, broken or
scratched.

— Replace parts.

O Check of
connection part

[Refer to Analog Section of Technical Manual Basic Course
I1-2-a]




Check points

How to check

Results & treatment

® Measurement
of current value
{Power con-
sumption)

[Refer to Te_chnical Manual Basic Course IIF1]

(1) Set the power cell to tester. »

{2) Set the lead bars of the tester to the module. Pull the
crown and push the @, ®), and ® button at the same
time, then push the crown (The all-reset operation
procedure). Then, measure the current consumption
<Use the tester range of DC 12pA>.

Measured value of module
complete is under 3.1 pA.

— Normal

Measured value of module
complete is over 3.1 pA.

— Inspect train wheel and
dial side mechanism,
and remove dust and
stain, and oil.

Pull the crown to measure
the power consumption
under the reset state.

— Normal

Under 2.5uA.

— Electronic circuit unit is
defective.

\Y%

Replace the electronic
circuit unit.

@® Check of
appearance
and functions

[Refer to Technical Manual Basic Course 11-2-f}

* Check inside of case for dust and stain.
* Check operation of setting switches for normality.

* Check segment for normality (See @ Check LC display
panel and connection part.)

Y




Check points

How to check

Results & treatment

@ Check of switch
mechanism

1. Inspection of movement.
® Press the switch spring of circuit unit supporter with
tweezers, etc. to contact it to plate complete, and
confirm the switching function.
¢ Check for removal of pattern of electronic ciruit unit,
deformation of switch return spring, etc.

2. Inspection of push button
e Check push button for deformation, stain, etc.

(Note)

Be sure to apply silicone oil to the packing of push
button for waterproofness and smooth operation.
Apply it to the packing of the sensor, too.

Switching function is
normal.

— Inspect push button.

Pattern is removed or
deformed.

— Replace defective
parts.

Push button is stained or
deformed.

— Remove stain, or
replace push button.

® Check of alarm
mechanism

[Refoer to Technical Manual Basic Course 1I-1-d]

*1. Set the module in the case, and check output of alarm
with the case back removed.
(1) Set the watch in alarm mode.
(2) Apply @ lead pin to power cell surface and © lead
pin to buzzer contact spring, then press ® button.

<Tester range: DC 0.3V>

= ¢,
%,
COIL SPRING %™

5

*2. |If the output of alarm is normal, perform the following
inspection.
¢ Check the piezo-electric element of vibrating plate for
cracks and breakage.
¢ Check the buzzer contact spring for bend and
deformation.

¢ Check the pattern of electronic circuit unit for dust
and stain.

Tester pointer does not
swing.

- Replace the electronic
circuit unit.

\Y%

Tester pointer swings.
— Normal

Vv

Perform inspection in *2.

\Y%

Normal indication.
- 0K
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