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Cal. 3931A

Characteristics

Driving system : Step motor system (2 polas)

Regulation system : Rotary step switch type

Second setting device

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

Casing diameter : # 22,0mm
Maximum height : 1.9 mm without battery
Jowels : &

Frequency of quartz crystal oscillator : 32,768 Hz (Hz=Hertz. ..

. ayclas per second)

PART NO. PART NAME PART NO. PART NAME
131 492 Third wheel bridge 017 192 Tube for third wheel bridge screw B
231 490 Third whee! & pinion 017 936 Eccentric dial pin
w41 492 Fourth wheel & pinion (2.64 mm) +rSEIKD SBOK . .
Ye2d1 495 Fourth wheel & pinion (2.92 mm) L SEMD TR2ISH Sitver peroxide battery
761 491 Minute wheel
w270 490 Center minute wheel with cannon
pinion (1.33 mm)
w270 494 Center minute wheel with cannon
pinion {1.58 mm)
w271 491 Hour wheel (0.60 mm, Silver)
271 493 Hour whesl (0.B0 mm, Gold)
281 490 Setting wheeal
281 4%0 Ciutch wheel
wr35e 494 Winding stem (1 1 .48 mm}
“r354 496 Winding stem (1 5.36 mm}
383 491 Setting lever
384 490 Yoke (Clutch lever)
385 490 Yoke spring (Clutch lever spring)
388 491 Setting lever spring
391 492 Second setting laver
435 490 Lower end-piece for third wheel
491 220 Dial washer
493 220 Hour wheel ring
w701 490 Fifth wheel & pinion
4001 490 Circuit block
4002 490 Coil block
41446 490 Step rotor
4239 49¢ Rotor stator
42412 490 Plus terminal of battery cennection
4448 490 Crystal unit cushion
011 527 Lower hole jewel for fifth wheel
011 541 Upper hole jewel for step rotor
011 5471 Lower hole jewel for step rotor
011 542 Upper hole jewel for third wheel
011 5412 Upper hole jewel far fourth wheel
011 542 Upper hole jewel for fifth wheel
012 447 Third wheal bridge screw
012 467 Coil block screw
012 447 Circuit block screw
012 468 Setting laver spring screw
012 469 Case screw
012 766 Lower end-piece screw for third wheel
017 167 Tube for third wheel bridge screw A
o177 170 Tube for circuit block A
o7 171 Tube for circuit block B
Q1r 172 Tube for setting lever spring

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




Cal. 3931A

Fourth whee! & pinion, Center minute wheel with cannon pinion, Hour wheel.
There are two different types as specitied below.

Combination :

Type Fourth wheel & pinion SRR U e Hour wheel
cannon pinign
Sitver
- g -
a s :gzn
*24) 492 w270 470 w271 491
Gold
4
b - ﬂﬁ—l_ﬂ n_—mﬁ;':m
#241 495 %241 495 §270 494 w271 493

Third wheel & pinion, Fourth wheel & pinion, Center minute wheel with cannon pinion, Fifth wheel
& pinion and Crystal unit cushion.

%231 4920 |
241 492 ‘
270 490 oo The cogwheels designated by the same parts number may have different type of surfaces,
#7001 490 [ but these copwheels can be used in common.

drdddd 490

Winding stem........ ‘Fater to the photograph on the front page.
354 494-----.... Short winding stem
354 496 Long winding stem

If the combination of the winding stem and case is urknown, check the case number and refer to
"SEIKO Quartz Casing Parts List" (o choose a corresponding winding stern.

Battery

e SEIKQ SB-DK. |

& SEIKO TR721SW | The applied battery for this calibre might be added the substitutive n the future.

In that case, please refer to separate "BATTERIES FOR SEIKO QUARTZ
WATCHES”.

Anti-magrietic shield plate

There are two types of watches; one those with anttmagnetic shield plates and those without. However,
it is not necessary to assemble the anti-magnetic shield plate or replace it with a new one when watches
of Cal. 59 serigs are repaired.

79. 7 Printed in Japan
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Cal. 59314
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1. SPECIFICATIONS AND FEATURES

1. Specifications

Item C‘IINI.MA

Tima indicarion Hous, misute and secand hands

mlmmam knudulﬁum istogs at every second)
Binttery i indicetor
Elesaanic circist réaet switch

Cryvial ascillator FL766 He (Ha = Martz ... Cycle per second|

Lom/pain Loasigain a1 normal temperature range
Manthly (3% : lass than 15 seconds
{Annua rate © fess than 3 memuses)

‘Casing diamater ©22.0 mm {200 mm berasan 2 o'clock s 8 o'clock sies)

Halght. 1.9 mm without bty

—m‘c 460 114°F ~ no's;

DOpmritivel presn adnnt

Drln'!nwwm

&w mor an i vdull

Hogulation syseem Mllrv !hﬂ wath

Battary power Sibver cuicle battery SEIKD TRIZ15W or SB.0%
Battery it is sppronimatety 2 years.
Valtags: 1,55¢

drals Biawaly

2. Fastures

%) Cal. B831A i an whira-thin watds whose moviment & 1, 8nm thick, 1t hae high mlicling sod i niny 1o dissambie
rwianmbl,

121 The rew technalogy {losd-compensssed deive puls sysham) usd in Cal. SBO1A" aletranic cireult block reduces.
‘currant consumptian, ancl this pormi i the ultra-thin battery |2 1mm thick] to be used for the watch. The battery
life s approwimately 2 yeers.

3y As an sdjustable Fequancy divider tircait i used in e elctronic circudt blook, a v edjustment iv made by
turming the rotary siep wwitches iniseid of the conwontional trinwmar condenser.

3 Load-compensated drive pulse system for step motar (A special eurmant-sming motor drive circut]

® n the ardinery qUArts watoh, the drin ol e
plied from the slectronic circul o he siep matorn
Fawa besn constnt in whith. (See Fig 1]

® In Cal. 58314, the width of drive pulse is changed.
mstnmatically to meet Bw posar {load] required
ta drivn he mouement.
Under namal conditians, the width of each pulse
s rarrowed 1o & mirimum raquired for drive e
stup rator. Sut when the load imcreases 19 fisd e
calerdar or at tha time of low tempeaneT, e
pube width & sutomancaby widened e s
tarque s provided to ouercome the losd incrasse.
560 Fig 2]

® in this way, the stap rofor runs on @ miseen
mecessary pulse width [=inimam eurrantl, and thus
e Eunang consmpian is preatly redured,
(For the measursment of curmnl covesmation
migr o “CHECK CURRENT DCIIGUMMIM"
on page 16

M-wn.-..
o

4, Aotary step switch | Adjustable frequency dividar cinouit]

# In the ordinery guarts whtsh, th timms con.
denier it seljuitad 1o cantrod the gain or loss The
oumut frequency of the Troqueney divider circult
i ot chagnd bt tha frequency of the csilistne
irpuel & changed to adjust the gain or o of the
wirlih, And i Systom saves curnang onmimpon
and a1 the sime time kesps the ascillatar circuit in
the best conditien all he tme, thus conbituting
1 that snabsilization of watch perfosmanc,

® 0 Cal. S831A. howeesr, the Faguency ol the
saeitator secal is hald intect, and the odjustable
Prequency countdown system is employed in which
a couple of rotary step switches s uied 1o changs
the outaut frequercy ol the Sracuency diskder cir.
cuit for time adjustment. Alsa, the mavament is
matle thinmer fry the use of the rotany v switches
sham it woukd be wdan tha srkmmer condenser s
used,

& One rotary step switch @ for coarie adjustment of
1,04 s per step, and the ather for fine adjustmat
of 0L26 mc. per step. Each switch has four s1mps and
thus T gain or low can ks contralied in sixteen
staps (4 steps x 4 ivegnl,

| Aty :
o Hom e
Fltary ston st
foe it
i

iFig 2|




* Time sccumcy adjusting

Bracedures for time sccurscy adjusting by e rotary
view wwitches are different from thow by the
trimmer concenses, For time sccuracy sdasting of
Cal. G931A, follow the procadures below.

{1} Aemarics for time

= Oivick time secirmey with the Quana Tastr.
B sure 1o set the messuring fime slection switch
n U ar 0017 AL any other poaition, The
‘maasurad vaas is falsa.

* Do not um the Uirmonic microphons (US-321
I¥ the Ulsrasonic mecrophane it usd, th taiired
wakie ks falee.

(20 Procedures for time adjusting

Turn the rstary stop switchas and sdjust.

s Every 1stop turn of the rotary switch foe coarie
adfpasting will ehangs the daily rave by about 1.04
e

® Every 1-step turn of the rotary wwiteh for few id-
Justing will change the daily rate by about 036
e
[The watch will gein by tarming She switche clock-
wite wnd boss by tuening the switches coustor-

)

® Tumn the matary swp i 1o bring the ey
rate as chose to O sec. a3 pamible.

® Whon tumning the retsy switehin, bring the slat
in waeh sw1ch In ling with the canter of o step mark.

* After having twrned the rotary $p smitches, be
e 1o chack the time pcouracy of the watch with
the Quartr Taster,

Fictary st st frr
e mifsstiin

@? @

s ok

Carrat (=

. ING AND ING OF THE CASE

Disssemising proseduras Fige: (0~ &
Reavwmblieg procedures Figr: @ ~ (T

Luiricating:

* How to disssssmibsle the carm back ® How te ramsemble the care hack

g propTion of 1ha G besk

(T Eamback
~

- s dor atem pipe)

Q—@, Barhry
»
By un T am tack ty wing e

spaning proksstion (T} and then () e bk
. Then suih e cme bk =

10w the minding siem for du-
awenbing. et
(4} Comm ol
)
Poution fut sising s s rivg
T e .

# How ta pull ot the winding stem

With whe crown puthed i, s

the anmwmarked pertion of e

awiting Wewr and pell cut The

Lot (8] Mty sy cam s b 30
S ME e cut cortien_comas 1o the
S O "




Dismsembling procadures Figs. {11~

@
Reassambling procedures Figs. © @0~ (1)

® Use the movement hokler 5666,

Lubnesting

[ Typa of cil

O quantity

e Moshin A

1. _Indisating mochanism _

a5 SEIKO Watch Oll, 58 = Nosmal quantity
O Extremaly ssall guantity

OOz Liberal quantity

U

(1) o, i st st ot

() Lavar ac i soew for i
ol 3 g

I: N

(&) it e
(T Minuite sboeat

(8} Seting whact

(5 Contar i whosl

Ramarks lex divasamnbling snd ramasembling
@ Hous, minute and second hands

1, The hands hawe only » Fittle cldrance butween
tham, Ha careful not 1o damage them when dis-
assmbding.

2. The hands are very thin. Be coreful not to scratoh
or damage them when hendiing with tssszre

. If the hards am bent, corest the bend with twees:
urs witer wrapping each of them in 2 vieyl sheet to
protpet them from damege srel wrstchas by the
weeTers,

4, Alier the hands hae boen reasssmbied, ham them clockeio and countarcdinckwise ta chusk to e if 1ha hands
i ot 1oueh wach ather and that the hous hand dags not tauch the dial,
Make thes: chechs st mare than four points (Ex, between 12 o'clock and B a'clock sidus, and batwaon 1 o'clock
and B o'clock sidesd,

=

2 D

A the dial i vory thin, It is necessiry 1 prevent it
from being bent at it center whon remsembling
Cover the waorting disk (S173) used for digied
watchay with two of thres pieces of vimyl sheet, Then
put the disl with movament on it e tum the ecean-
iz dial pin with 2 swrewdrver for disssemiling and
reamambling e dial,

B Sarting whoal
St the sniting whesel with ity berveldt sivin down,
Carreet
pa=====y
Beroniess dete.




2, Elsctronic clreult

Datsary comnection —
Insskatar far betiery camecsian 4.

Irvaikaton fie Baztery €npnection B

T ool thock serow 13 gt

b cinsaction,
“nmilston fur comnec:
tiem A ana 1}
Fuzbary i amitchy
e For micao sl

—n mhdl oy 4

(1) Call Bbuck womew 1 pesk

(i Pes vermin of by
Fannection

1Be caratul in handFog o
T, - ot
waila mudus a1

B oyt urin custion
ADoca omally rot wed )

Remarks for disassernbiing and reassamiing
AT Ciresit block

® With the crown in the norma| pasitcn, detach the raset partian of tha yoka from the rest pin and rosssemle and
dispmbin the circwit biacs.

Paws porkien of a yoke —

4
\‘” =5

Croem af the saimil paition

Crewen al tha firs click ponitio

@ le sure that the battery. i tha Insuletoe

ey 8 af the ciroult block.

Bestery sonnastiun
Fetilmiar for batiary goAnection & —

® o careful h

A3 Plus terminel of Battary connestian

® B sura to tighten thi seraw for thet plus rmingl of battcry connection while pushing the arw-marked tip of the
alu permiral of battiéry conmsction tamard e seemart,

Phisi terssinal f batary connantins ™




3, Gear train and setting

e {80 Thinsd wevend bersiae

Ecommic i pin (2 o)

i

il it whasd e i

B

s
Lﬁ\]- | {3 Satting e g

J?—‘Ir' — & vohmeine

%22&,.‘#_

G voir

‘“{—@ Clutet whoel

nel

(31 Winding e mith

Ramarks for dissssenbling and resssembsfing

@ Positiors af the gaae trsn and the sscand sting lever

Positon o o sl lck st
Circia of mains plate

smareee [ sumnmmu
Fith kvl 40150 whvsst ot s

@3 Sacand wetsing bavar

Through the ovsl hole on the third whael bridge, check 1o sse i the sscond sstting lewer functions eorrectly and it
Shi ar v ar kil 59 o the spring of the second setting lrver iy fixed 1 the main plats.

@). ¥y I,,\

Iam
=6

® Gomn ot B lirws click position

Thint @/‘ ﬁ‘\

°‘Z+=a(®,

Them it Them W ne chesrncs WH
e smcond sariis leser bl Letmws The wiond snng
niren. fovmr . torth

28 Savting levar spring

# How o resisesmisle.
With the crown 2t the nanmal postion, tighten the set-
ting lewes spring sew, Then fix the wising liver
spring to tho post om she setting leme with v

® Livt &l seraws usod




1V, CHECKING AND ADJUSTMENT

Guads tuble for checking med sdjustment

CHECK BATTERY CONDUCTIVITY
CHECK CIRCUIT BLOCK
— ";;- S hettkciniy D CONDUETIVITY —
CHECK BATTERY it CHECK ELECTRONIC S e ouTP! AL
Stop VOLTAGE =% Rsplue the batisry CIRCUIT BLOCK * ST — _.E AR LT |
st 4 i o CHECK RESET CONDITION - T ot s
H AND SECOND TING o cuit  block if
! = there s o out-
. . e e put shgal.
| £ | B oo e ]
| e Y el o=t
I
| - e S
| | Funstizniva
| |
! CHECK RESET CONDHTION i
r i Ourput sgnal A AND BEDDIID SETTING CONDlT‘W
| oeihermd o ( ; e
{ Socomd hand maoves ut 2 meond intervals. CHECK COIL BLOCK
MaLPUNCTION | < E ' - z
——
Though the Ouartz Tester R e e SR
Indhcates the normal fipes,
& watch gaing e s enoes - S e
shualy. 1
|
|
Meris EHECH ACCURRGY -I Tirws accuracy sdpasting
CHECK APPEARANCE
AND. FAMCTION. Mate: In cow & frequent betiery change s reguined, & custent  CONSUMETION 1631 i ecommanded,

END OF PROCEDURES




2. Procedures for checking and adjustment

Chack autput signal.

(1151 up the Dusetz Tester

Inesit inSiester
12} Checking
‘Chack far bilnking iput indicator.

Norte:

* Ovck output signal with the crown pushed in to the normal position.
= Settho range a1 10or 001,

= Don't use tha Utrasanic et cphons (U532,

'CHECK DUTPUT SIGMAL

Chck battery voliage.

1) Bet i e Valt-ohen mator.
Ranga 10 ke used: DGV

12} Maasuring
= Probe Red (), . Batsery surfsce {+)
» Praotie Black{-) Batvery surface (-}

CHECK BATTERY VOLTAGE

Note: When handling the battery, use non-metailic tweesers or fingercoss.

Onupssvond blinking ——————— Mormal ——

Mo on-secind Eilinking- — Defegtive

Wan: than 1.8y ———————— Normal —

blinking is not found,

Lass than 1.5' —= Procend to{Feplacn thi

0

il
mgﬁ"; i [is :'E"’;‘r»;,’ ment, proceed tn [GEEE D

1] Disassamble thi movament.
13) Wipa o1t batiary sloctrolyie an e cirost back,

1. Wipe off Bateery almralyie with & eoth moktened with distiliod watar. {If distaied water is mot
wwailabin, s fus watar |

2. Rines with slcohol,
118 the cleaned peetlons remain wet with water, they will corradi wieh nit |

3, Diry with warm wir by using a dryer.

HOW T CHECK BATTERY ELECTROLYTE [

LEAKAGE AND REPAIR

33 Wipe aft ¥ yie an the other parts by tallowing
1) Pl e momant. | Replace the Bactery with 2 new ce.)

(B Chack b saw i the wasch hurctions and the current covsamation is nosmal,

# I the watch operates after biattery roplacement,

peoaeed
w10 th wasch does not aperato after batiory replace-

pgtranic. circaiy blagk .




Procedurs

E CHECK BATTERY CONDUCTIVITY

CHECK CIRCUIT BLOCK

CONDUCTIVITY

SETTING CONDITION

CHECK RESET

‘Check 1o sen if the battary ourrent flow to the circuit is normal.
1) Chiek 1o ses i the cincisit béock scrows are tightensd firmly.

123 Check far sy fomign mattar on the connweting portices of the battiey, B batbiry connaction and
the phis wrminal of batiery coneecticn.

T -~

Chork for any defectwe conductivity of the conductive portions of the circuit block.

111 Chaek v we i the et block scrav (3 pes,) sn tightesad Frmly,

12] Chuck for sey delectio conductivity of the canduetive porticns of
ho circsit bock wch 8 break in the wekded porton, short cirouit,
ot

(1) Chock 1o soa it tha second hand stops immadkately when the crown is pulled out to the first click snd
i it starts prometiy ane second after the cromn i3 pushed in 1o the normal position.
Chosk output sigeal by usieg 8 Cuartz Tastar or chock wish e scond hand rpssembld |

(2} Chack 1o ses if thers it clssrece Betwosn the st portion of the yoke and 1he gircuin block rese pin,
(Chotk with the eirealt block Pasition pin by ot the gircle of
the main olats o a guide. |See illustration below.) |

Prasition o the et bleck s
Circhi ol e shews

1. Check with the crown a1 the normal position.
2. Chisck with the erown ut the st dick position.

Pusatt Aljustment and Rigsis

Mo fomned wrew e tiprmal —f  Procesd o [l
TR — ——— Defective —8  Rotighten the screw.
Uneantaminatsd rormt —m Proosa o [l

Out Wine ot gy fareign matter,

N Proceed 1o [z,
Loosered screw — Dufective —#  Artighien the serew.
No defectme conductivity Normal—  Proceed 0 [l

Detectis Wipe oft any forsign matter or replacy the

Goes not siop o

-
The T Detecin
bacated at the cen- 3
ter o the circlo at >
tha main plats,
The resat porteon is 3 = Monmal —-
locasad at tha cen-
ter of the ot
the main plae.

Dafectve —B

The reset portion i
mmnhwu-

oumfarence
h circle of I'l-
main plats.

ercuit block with 8 new one,

Froceed 1o [

froced o @i,

Replaos the yake,

Proceed 10 [l

Rapiacs the yoks.




Procdure

= |

CHECK RESET
SETTING CONDITION

13 Check tosen if L L tha secand st
fourth whenl sl pinion, (Chack with the cirouit block dissssembled. |

1. Check with the crown at the normal position.

2, Cheok with tha crown at the first click pasition.

CHECK COIL BLOCK n

Chwck for broken coil wire and short cireuin of the coll block,

[1F Sat up th Veit onmemecsr.
Harge to be umd: OHMS R x 100

12} Chacking
Appty the med and block probes of the Voli-ehe-meter
o the two ool bad wrminali.
[Eidhar vadt o lback probe will da)

Chack tar autput signel.

11} Sayup the Cuare: Test

2] Chaking
Fodiaw the same proceduees s in [l

Chack gein wod ogs of tima.
1) Set up the Quartz Taster.

121 Dnecking
Follow the rame procschures.is in [l

tha secand setting levar snd the

Adjustmont and Rigair

Faaurth wivesl avel pinion

Clamewes———— ¢+

Mo clearance

pocesd o [

Feplaca the second setting v

rocest 1o [l

Claworco —————— Flaplacs the swcond satting Lo,
2000~ A0KT Hor —4 Prosnd o [l
Lem than 20K ————————
(St eireuit) |
i_ Dufactive—b  Aaplaca th coil black,
Moee than 4,060 ———————
{Bresan coll wire)
Functlaning —— Nommal —#  Frocssd o [,
Orea-second bk-
ing
Not  fuscsioning — Dafactive —
Na ane-second blinkirg. Drefactive —#  Replacs the circuit block.
Hormal Paplace the batiery.
Difective —

Adjust time acouracy by roferrng to the time
wowacy  adjusting  procedunes on page I




CHECK CURRENT CONSUMPTION

I cane & frequent battery change & required, o curment consumpticn test & recommanded.
Procadure

1. Satup the Valt-ohm-mater,
Rago 1o be wsed: DO12uA [DC 0.03mAY

2. 5ot wp the condenser kit of 200 ~ 500 uF s shomn in the
photo,

3. Place the buttery on the third when! bridge with is minus
sics up.

4, Messuring
Probe Aed (4} . Barsery connection
Probe Black i~} Battery surface (-}

Whot the curmnt onsurptian [E megued, the mossment
whoudd pal be under an exera load e, = o date changing
canditlonl.

Whiles applying the probes, pull cut the crosn twe or thee |
tieas 5 that tha mavemant may e in 2 resat cordition, and
than meauars the curmnt cansum fioi. |

6. Result
Lass than 13ph ...
Mare than 1384 ...

Mots: 11 s pointes of the Vilt ahmmeter swings owr the maimsam sl sehin D012 or 003ImA &
used, cherge the range o b greatr orw |Ex. DE30mA) where the pointer doss nul e ou th
maxlmim value whis anplying tho probes to the reapesti portions. Thin, st two or thise
weconds, returm tha range to DC12uA or 0.03mA sgein for mesueing.

L Addjustmant s completed.



