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ABSTRACT
We developed a high-precision automatic mechanical watch. We aimed at a thin watch which has high automatic
winding performance. To achieve these requirements, we adopted a new design of going train in which a barrel and a
third wheel don’t overlap. In addition to that we expanded a gap between a third wheel and a balance to reduce viscous
resistance of a balance. Furthermore we employed a reverser wheel whose unresponsive angle is small. With those
efforts, we achieved a high-precision, thin watch with high automatic winding performance.
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Table 1 Specifications of Cal.9S25.

3 hands, date
General spec. Automatic with hand winding
Power reserve 50 h or more
Diameter 19.4 mm
Thickness 4.49 mm
Frequency 28,800 vph
Number of jewels | 33 jewels
The Grand Seiko Standard
Accuracy for Ladies’ watches (See Table 2)
Table 2 Accuracy standard.
Minimum requirements
Grand Seiko
standard for Chrono
Ladies' -meters(*)
Criteria Units watches
Mean daily rate s/d -3~+8 -5~+8
Mean variation in rates s/d 3.2 3.4
Greatest variation in rates s/d 6.0 7.0
lefgrence lc_)e_:tween the rates in horizontal and -8~+10 8~+10
vertical positions of the watch s/d
Greatest deviation in rates s/d 13 15
Variationin rates as a | Between 8°C and 38°C | ;.o +0.6 0.7
function of temperature | Between 23°C and 38°C e
Resumption of the rate s/d 16 6
Number of positions in inspection 6 positions 5 positions
Condition of temperature in inspection 8,23,38°C | 8,23,38°C
Length of tests 17 days 15 days

(*)ISO 3159, International standard for Timekeeping instruments - Wrist-chronometers with
spring balance oscillator, category 2
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Fig. 2 Comparison of going train.
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Fig. 3 Cross-section of 9S25, going train.
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Fig. 4 Comparison of viscous damping coefficient.
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Fig. 5 Comparison of automatic winding capability coefficient.
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Fig. 6 Unresponsive angle of a reversing wheel.

Reversing pinion
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Rotation angle of a reversing pinion
Fig. 7 Relationship between rotation angle of a reversing pinion and unresponsive angle.
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Fig. 8 Unresponsive angle of a reversing wheel, 3 reversing levers.
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Fig. 9 Unresponsive angle of each reversing lever.
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Unresponsive angle

Fig. 10 Overall unresponsive angle, 3 reversing levers.

Unresponsive angle

Rotation angle of a reversing pinion Rotation angle of a reversing pinion
Fig. 11 Effect of the number of reversing levers on unresponsive angle.
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ABSTRACT

"DURATECT" is a surface hardening technology unique to Citizen Watch Co., Ltd. “SAKURA PINK” was

developed as a new color of “DURATECT”. “SAKURA PINK” is composed of a hardened layer, an adhesive layer,

and a gold alloy layer on the surface of titanium, and has a color inspired by cherry blossoms. By coating hardened

layers, Vickers hardness exceeding 1000 HV and scratch resistance were realized. This product using “DURATECT

SAKURA PINK” was released mainly for adult women.
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Tablel L*a*b* colour space.

L* a* b*
PINK GOLD >80 9-15 15-20
SAKURA PINK >80 4-10 9.5-16
SKIN COLOR
64.9 9.9 18.0
(JAPANEASE FEMAIL)
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Fig. 2 Vickers Hardness.




ZT77 N B I OFREHITTZ L LICERIC L AE
il EeEl =L R gty 260 [EaRE] 2%
BL=bDTHD 9 (Fig.3) . ZOZEICLVTaTT7 b
P I BIROE L HV1200 REE TEHHH I EMNT

Gold alloy layer

Hardened layer

7=, E7-EERE BRI HV2000 FRE & SIS > TERY, adhesive layer
ENBEMNBIZS KRBT ENFHTHS. Pl
titanium
TaT7TI N Y IIELIEIETATTI o T substrate

—/V R Ay X DIGHERBR 21T o 7. BRE T TR 27 v
IFETD06mMMDAT 4 T EMEHL 1ALV Fig.3 SAKURAPINK layer
FhoL L. flE, #7277 7 O/ TV F Ay composition.
FITHDAWVERAS> TWEDICK L, T2F7T7 27 b Hr I
Y7L, BEAEENTWRNWZ LAy
7% (Fig. 4) .

WEAE AL 2 Voo B ECHRKIRICELE L7z
DIF, BB ICESREERETVNCE
GRBIIVWEANREB TE N ThoT.
RS AFAFICBNT EEOESER
KBBERET D R BH DN, TOHAEICE
EEELELBOAICY Yy v T RHDHEER
BRRICAB LT B TLEI DL TH
L. 202 BOBDEEONIMZ D)
F f:féf(j%),i %fﬁ)ﬂ‘@f(lﬁﬁﬂﬁ}%@%&i% R DURATECT SAKURAPINK NON DURATECT PLATING
T CHERCE 2 E < B S AR T Fig. 4 Scratch test result
Lo THEEREREL LD, LB L
L*a*b* £ RICB W T a™t b Table 1 IR LAY 7 T8 7 CRI%ICL, L2700 EET 5
ETHRIR LTz, T2 OEADTET TEZORRMEEBTE VD, =FT7BIOF 2150
BIINDLRL L HETF X U LEGDREBOERIMC TEEZ R T D2 Lick W EHLE
6).

DX TR R AT TR B RIC Z Db VR L2 stk T a7 N Hs
FEUIIEIHT2aT77 7 hOEY 7 T—)L RAYFITHITESE I, FREBLHILIC
SWREAHRZFEBTHZ LN TE .



4. BbYIZ

WD LT ¢ —RBEREET 7 0 R, 7 n AV — [ 3RRLPIAT v L ADRE R E#MTH - 722
W B CHE b LT 72/ R, < CT U 7 — M RLOBERKICH TERTET 27 % #H
ERBEICERAT L 212k, ATEHTF X -EN /e x—%2EFTHX )Tk 7z.

RIS FERICBHRE 2 2 2 — F ST LW O BEHRAB CTHE OIS KB R DI
A EMR LB AR CE e, L USBHORFEHIIZ Y REGIIA > T Wz, 72777 b
DEIIEHCHRIET 5 2 L3RRV, o THID Thr b REOHTE L TE4nT 277
7~ DA A B 2 EERBRTE Lt 2 01F, Aoz L RBERICME > ThiziZE 2,
ZLTBEENRIBRNCT LB P LI RDE IR THV 2N EEZTVWDLNETHD.

SHBIVZL OBEHICEINLI WAL B LEICBEFRAROEIE LT o TnEL.

SE X

1) VeRRIES], Bea ek, TS 2 ORESE LR FHME~DILH, v~ (7axhtn=s2, Vol.
45, No. 4, pp. 41-46, 2001

2)  https://citizen.jp/core-technology/duratect/index.html

3)  https:/icitizen.jp/product/xc/images/catalog/xc2019ss_panf.pdf

4)  https://citizen.jp/xc/special/sakurapink/index.html

5 AOFRFELADRERKKO LUV EETR, JIS Z 8729: 2004

6) AR B LU O RIET Ik, [[EEFRARFE 5] W02017/170324 (2017)

7y EHEHE LB, AHAET, RO, AR IIERIZBIT DI E DRI, B ABEES

%, Vol. 42, No. 2, pp. 50-58 (2018)
8) vy — 2 S ERER — SRR T E, IS Z 2244: 2009



~ A4 7 8 A H e =7 R
(A ARKFFH255) Vol. 63, No. 221

e ffrdh &
Bluetooth Low Energy #8887V F K74 v FDEIF

TEKTE, HABINE, BPAEsE
A T AU EAE, TR TIER R RX P 1-8, T 261-8507
(2019 49 H 20 A% f+, 2019411 A 5 HEAzfAF, 20194F 11 A 8 HE6%)

Development of Outdoor Watch Equipped with Bluetooth Low Energy
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ABSTRACT

We introduce our developed Outdoor Watches (S830 Alpinist / S833 LANDTRACER) equipped with Bluetooth
Low Energy Wireless Communication Interface, and Smartphone Application for Watch. S830 ALPIST was developed
in 2016 and S833 LANDTRACER was developed in 2017. The S830 ALPINIST is the first watch comprises
Mountaineering Plan Achievement Rate Function. Watch users can use this watch to get safe climbing by using the
climbing plan achievement rate function. The S833 LANDTRACER was developed as the next generation of S830
Alpinist. S833 LANDTRACER is increase the functionally from S830 ALPINIST, equipped powerful function that 3
Dimension Logging for activities of user movement of outdoor. These function of watches possible by using Bluetooth
Wireless Communication Interface and Smartphone application.
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Fig. 1 Appearance of S830 ALPINIST WATCH, and relationship between Mountaineering Plan Achievement
Rate and total altitude.
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