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BMEN-—RBEAEEBEAN - FBRETELEL S — X
WOE EBERINEFREERBEN > EELSATENRIHUEE
WhNEREBLTELE -

Rt REZHNE  HMRA-—HIABRINOEBER—FF
WERAXRANBRENAREBENEHF L =M ARG #H G
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HE HELATAENEABUBEONERTHE S ER@
B+ & -

E-RHENERGS  EL-—BLEMNWEEE M

-13 -



201224686

IR ExBE LB EL  AURFAEENSE L XE
-
R EEA  RELUXREBEZFTZ2E M XS - HAES
ARERE WRXIXBIZFFROWE T ZFHEEBHRER
FEEHHBEFHEHEMEACHNREEITEZERELE -

MR EMYMEFTENEBEXEERE > T 589 KA # 5]
BBl RRANK “"EREMKE (corona) " EHAHHFEL:

- «Non-contact electrostatic micro-bearing using
polymer electret», by Messrs. Yukinori Tsurumi, Yuji
Suzuki and Nobuhide Kasagi, Department of Mechanical
Engineering, The University of Tokyo, published 1in
"Proc" IEEE Int. Conf. MEMS 2008, Tucson, 2008, pp
511-514;

- «Low-resonant-frequency micro electret generator
for energy harvesting application», by Messrs. M.
Edamoto, Y. Suzuki, N. Kasagi, Department of Mechanical
Engineering, The University of Tokyo, Messrs. K.
Kashiwagi, Y. Morizawa, Research Centre, Asahi Glass
Corporation, Kanagawa, Messrs. T. Yokohama, T. Seki,
and M. Oba, Core Technology Centre, Omron Corporation,
Kyoto, published under reference « 978-1-4244-2978-3/09
©2009 IEEE, pp 1059-1062 »;

- «A 2D electret-based resonant micro energy

harvester», by Messrs. U. Bartsch, J. Gaspar, and O. Paul,
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Department of Microsystems Engineering (IMTEK),
University of Freiburg Germany, published under
reference “978-1-4244-2978-3/09 ©2009 IEEE, pp 1043-
1046».
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-«High performance thin film magnets», by Messrs.
S. Fiahler, V. Neu, M. Weisheit, U. Hannemann, S.
Leinert, A. Singh, A. Kwon, S. Melcher, B. Holzapfel,
and L. Schultz, IFW Dresden, published under reference
npgth Workshop on High Performance Magnets and their
Applications, Annecy France 2004, pp 566-576";

- “Exchange coupled nanocomposite hard magnetic
alloys”, by Messrs. I. Betancourt and H.A. Davies,
Department of Engineering Materials, University of
Sheffield UK, published under reference “Materials
Science and Technology, 2010, Vol 26, No 1, pp 5-19, ©
2010 Institute of Materials, Minerals and Mining.
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SiO,~ As,S3;~ R& % (BM PET) - AhEREW (BW
# k #% ( Teflon) ) -~ B Asahi Glass®4% EH CYTOP® -
i Speciality Coating Systems £ EW R Y — B X HE HT®
REE BRYE_HFFETHNERBUETE R E T IERK
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Si0, B 5 88 -
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i (laser beam sub-field) K E T AR EFEM B KEE 2 %
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ECER B EER /B ELANEE—F A
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ERAME BELBEXEBEHMNRARTE HNEZXEBHD
ERERYBBREERYNERRTERE®RLZE NN 0.01
AEEILNE ER ARBZEAEFNEHEFHROXREEK
ELEHE "MK 001 XEERLCENERYWRTZHEE
iy

S
&
> @
B &

~
N

illl
&

ZHBEMENELCBER B EEBEOBEBG (EFX 57
TRAESENEEERE) WERMHBENEHOERAMS
 THMBN - FAERARXTEEAZERARKSE LR B &

-18 -



201224686

L&YW B -£BEE - WE - HBHEBE -

K FHEEME - FREUELE - “LIGA” - kit K
REFRG ER -

ZEHEBUHRMHMEEE -—MHE L FUE—BEH
e+ BLURBELANSESH -

mRWMEMENOBEEPN— FRERBRKRE (
diamagnetic state) B RZ - HHEWBEHNE —F XA
BEL—HMEBNE  ABEFILAMATEE - ZE —
AARETT PR B BRI ERS NEEN A ENE &
EREZHIRINEL) -HEHOREOAHEXEHMEY
WEAXREN - FHEN -—REEFEFXAEEREEUR F —
MHEBENRISFHHEENESREN —F L #XEHMHE
HMWESRENSE —FZEE F MR B 2R DL B s
CEREZEHEOBAERIMBLEELREME & K
EfF  HFARFRATH -—ROABES —RERNEHE S —
xMH -

E-RENWEREAY  —BRETESELYFHNSEVE
R — 8L EEPROM HEBEFEREBWYWAAKRFTFURE

AL R A BEEHWBRESERE —HHEHOEGF L
CHZEELERA -—ENEALAXNBATORE R ERE
—E-WEBEINBAG L TH -HEOEEES ZMHEY
MEAREEXMERANER EML (electrified) T L (
magnetized) FREHE » MEEFEHE R MWK AL E (electrized)
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BB -BRER BB ARBEMEA - KX — B &R
BEWRELANBEOREE -

Bl - B F R OE R OB M B R — #hE L 8 (arbour)
KB ABHLEA - EBEAXBACITABYRE S EHKER
HE  BEH-BXELUR /KB ECEEORBEHRNVE L
HE (BU—-—HRAGbEKBERE) B  ®BEHW  E—-—BEF
EHGgTEIBOINEREIARBTENB SRR E G
A REMFBFRXELCEGFEBN AR TERSE -
TRZEHXLOBBEE -—FNELAXBLEREHE -

HRABZHATREFEBRNRAEZBRE TR FK > K
FHELCHMAL LNVERRRFHNENG > ER T HEEMH (
pivot) #H HB B EHEKRRPIPORNT - FZIRHHFHE (K
BREEEBMBERROOBHELEAXZAMNIAEA) A
EFHBEMORTTHENEGE R K EMAL R KBEL
> ALAE L BBy bw BB f M R @A i BE R A MR M B0
ML ERT-LEBHITBKEAFPERFEEREA -

FR ZEEEMENRENBHEIBAHEER

MEMS # 7 B %% H % 8 4 % ® i1 T # 3 ( micro-

machinable material) - W A% - WA A LIGA F & M
EHRMBEBREE FEL FRAFEMHARREN  BR
EMBEEXILEHEREESE /) Wi EEZHEM BT F
HERAKRKEBEZFERBAZTHABNAER -
E—EBFMWMEBALAAP  BAEBBEABEZELNAE
KEE—HABEHaINENEBA -
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EXHENEEFRE /N BREHIENRZIZERE XM
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REZRIIBOHNBEERR AT UTRSEBENH IR
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ERDHBES BIHIEERKENER L

REZHNRE REBEZIFEHEBEIRTEEKBEMHER
/ﬁﬁﬁ‘?ﬁﬁ'E?&%TSWE’JQ—%*E%B@%#LB@B@ﬁ%
ETENEAEBMHEER (EEEBERKE) - RERK
AAZWAN A ECLEAHREANED 2K FE — # S 4 MU
RN EBEKER - EFREOFH » KXFHEER -
EREBETEATZEINEAZTORAD -

BOECHNERFRAZA T R — S HFRPER > ETA
MOBRIXEZIRECNSESR  FEENERABENEE
M HE e

ERXR > EXFHEANFRITEANERROEE L
MBEEMEAENRE R RSO EL -
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HERZ  ERNHEBRREUBRAPTORREBNERA
FHRBEEHYREEEXRBRERSIKRER -

BEEE —HBAINBEEFETEEGR fIOUE—-LEHLE
MEE - —EFPWNX—BHBLEHNERRF (jumper) » =
F—BRES  HNELE BEZTBIRBXFHER
RBARBELENRSI DB HEHBAIBGEREREZEMHIMNCE
 RHHEREREETHER  MEBEESLEAMNN BN ZF
FERFRIFRFEBERNNEXLERI P CHEBRRER 1B
sl

it REEHNE > THEXRDRBRERZ DN &
BEL HEXREXRENMEREINEZEEL > A F WL &
wOE® T -

ER ABHETREERAPTHEON T METLUE
HRNAELBEBEEMSEENS R A& A0 & 4% k&
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Controlled contact or contactless force transmission in a timepiece

—C PXEBRAHH R

ABERAERENR-BERE XK - ZHEF BB DN ESE
KA BB NDEIENKIREARAN TE  BZHHBTH
Y — #H B (opposing) BREXRE (HHP —KREERH
—RERES -~ REXE) REHEN -—REHEREE XK

EHEHEUBRTHER / RAMEBOEENT R R LR

ZEHHWEARE LR PUNE R @R > #E8 TS MY
QO YWBAHEEMBBRY MEERIREHRLE R -

ZTREBGEARNNEEL —HFHBRABEENWEHE L

F/ZZHHENOESEXE L -

AEHRARNR B BRBEEEEDL - HHEHHEN B
o HF W BHEERE S - BOERES -8B XHE Y
BUEGBREREHEARAN T E XU EREZ -
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The invention concerns a method of making a controlled or reduced contact
or contactless transmission in a timepiece movement.

At least one pair of opposing cooperating surfaces of said timepiece
movement, one of which drives the other or is suppbrted thereby, is made
or transformed by applying a surface or through treatment conferring an
electrostatic and/or magnetic' charge of the same polarisation and/or
magnetisation on said opposing cooperating surfaces, such that said
opposing components tend to repel each other when they are moved closer

to each other.’

Said freatment consists in creating or depositing at least one thin layer on
said cooperating surface and/or on said opposing cooperating surface)

The invention also concerns a timepiece mechanism incorporating at least
one pair of opposing components, one of which drives the other or is
supported thereby, said pair being made or transformed by implementing
this method.
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1. " ERPR - XEHOIEBRBR NN EBRT ZB
WENDEERFIBRECANAE  HEBERSZREBE
WE-BEX—-HEHOBENEDL - HEBEREESEE
WHSNREOREODHIEEERENES - HHWET
ﬁﬁbﬂ~§@lﬁ@ﬁk%§?§l&%f§(bulk treatment ) Dl B F
FER / KHBEERNREERFUMEREE > F5 5
AN EZEPITHREREBES - MHHENOREHEE WK
FEOLRMERMLERF  HPBZEREIHN —XEEH S — &
HEEHES —-—KHE -

2. WHFEHEMNBES | HzhHhE > H9E —-#B 6K
~¥M‘E";"9‘3’9%#3’9?&59——%‘a‘*ﬁ"ﬁﬂ’ﬂﬁﬁé%ﬁ%%m%%ﬁ
FSHENWESGAREEN -—RERERABEEEULR T &
SHHENEGRE—HER /XNEREVEET K./ RBE
ERFLURSERER  FEHEEXEHENEREER B WK
IR EEMERELERE R -

3. WHFHEMNMNBESE | HxHAE HbExHHEY
WMEARBHERERNEEE  ZEHHENRERESRENE — & B
X —REHRKEHEEH -

4. MHEFIENRESE 3 BxehHk HbP gy Ey
WEHEHEX -—RERERK B HENXREHEZEEEL —
WRREALE ZBEREMMA (same polarization) I 2 I
# B Bk ft ( same magnetization) W B M B M H E R T
MER FEEHEEZISHHEORESRE &S &ML HEITE
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 RES-—LBEENBFLEBEHRELN > ZFHBEOEEGR
H AR K -

5. MEFHENGES 3 A HBTEZXHMESH
WEAEBEZTABERER 2L -SBRELENEE
EFHE-—FEFHHNBHENEBEN Ko EALAR/ KEWKL
BRER HEZRBEZIREERILRSH LIS H A ®EL
CEMMNEBENTERN T HREEEHENESRE
KRB HMBELELR  REL-—BEIFANBELE & E L F
 EEMHHNESRERILEER -

6. MEFFEMNBEBE 3 BEZHh&E HPZFHEHAY
AP —HENREDIRREBREE MHB-—HEBNKRE
Al R EERERE -

7. MHFHENGESE | Hehk HPEZEREREH
AEAEZEHHYEAEBENE - FLELARTNESZSE XY
wAMHEBBARS BRI EE R REBEFENLTH
WE HHESTHENESREWB B MMM HELTF -
eEMBEELEERF -

8. WMHEFHEMNBWESE | HxhHEk HPZIARBHE
HEREERIBEBPNE -—FRIBANEEN - 2 &
TEALR/ RBECEE EHEHLEBEEIRZRERRHGES
hES A RMECEENR  REBEENFENT > EF
LEMNESREHRBMBELELR  EEHEHAED
MEeEx@EHIELERF -

O. MHEFHEMNBWESE 1| HxHE HITIXFHEHY

f

03
fﬁlfli
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REWMEL-FEREEL -~ BEEHBIEHEHFTEN T 2 #®
BRELENEE REYES - ZEBREAENBEREE
ENREBLCEHKREL AUEHEH LB FHREOELRE
-

10, WHFHEMNBESE 1 HxHAE > HPZSHEY
KREAMWEL-FEFRED -—EHHIWEMFENL T ZH
MREEAEBNERE  REPEL-BEBERE—WEE-E
By Sio, B & & -

1. MEFEANEESE | HxHE HPXEHEHEY
RENEL -~ FEAEEL - EUEBRBWETERFZIHEBS
BLEENERE REFTEBRFERASAREN —EFNERIEH
ZHEEMNRBENEFLERAE—EBEHEET — AR 0.1
BKkE SMAZCHEHBWEERE -

12. MEBEFEMNEESE | HeHk HPZEHEHEY
REANWEL - BEFEL -~ ELABEFERTFZERS
BEEEBNEE RKREFIIFLENERREER T &M
KEZBE T RAKZEERYE  ZEERYIE AR T &
AR 0.0lmm £ 1mm Z [# -

13. WHFHEMNGESE 1 HehE EPZEHEEY
RENEL - BFAEELP - ERABWEFTERNFZIHBS
EHEHEE RKRESIEL-—BZHEBEWEERIAIER
20 Bk o

4. MHEFHENEESE 1 Hehx HPBZSHE®
RENES -~ FBEAEBEELD -~ EURIRETERNFIHBS
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FhENHEE REFES-ZEHBREFHESEN R E X
FRHMERE FREF  HEH "ERMBE (Corona) " 5
ERFLUREBREK  MEE—/AM 0.1 £ 50mC/m”> B %
HE M EE -

15. WHFHEHMNBGEEE 1 BZA% HPZEHEHEH
REWMEL - FEEES -~ BEEABEFELTIHBR
EABHWHEE RKREPIABELEBHRAXEHXNR A Sio, =
As;S; ~ WA LR AW - HEF XM ( Teflon) - =
CYTOP® - S R # — B F & HTOR K& -

16, MHEFFEFMBESE 1 HZHE EPZXFHEAHB
FEHWES - EFEEEFEES - EHERBEFERFIHBR
EhEWEE REYES - BELEHRAELHFENTA
Y # & /5% ( photolithographical method) ff & A — % &
WEA ZZAEAVERERE—EERITHNERLEAHN
1B %% B8 B Sio -

17. WHFHEAMBGEE 1 Bz Ak HPXEHEHY
FREMNEY) —BELEELP -~ BEHRBEFERNTFIRBR
EAEBHNER RKREFZRTREREXRAEBHERERL S EH
MEFXBDLAESIHEYESERD LELEAXRTIEESY —F
MiMEELE  HEFE - AKARHER IT SR K EBH (
remanent field) Br» Kk — KR HE R 100kA/m B 78 & &
fik He o

18. WHRFFEMNBEBESE | Hehk HPZFHEHY
FEHNEL—BEAEEY -~ BUHRBUEFTERFIHRBR
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EhAEBHNER REPEL-—ZELBEH B/ ELHF FePt
* &/ B CoPt: K /B SmCo -~ K / B NdFeB X & » &
FREEMERANRBIRE-—ESPIRBEERBELZ TH

19, WHFHEMNBEESE | B Ak Hbh0EZSEMHE
B REHWEBMENZIHEGMRAE MEMS K iif B 8 H %
B & " 0 T # B ( micro-machinable material) -~ B
HEEYWREEERE  HNEZEW - T H LIGA FHEHEN

200 M HHEAMNBEE 1 Bz Hk HPZE—-#46
HN—HEHEOBEGNEZEHEHAENESERENEL - FRE
HEMNM-—XEBEER -/PRHER 20 BHAXNWEE ELXMN
I -

21, —HEKIBREB HEsE L -—HEHOHEE —
HHOBEES S —HHEIBF R RS OB G X
# O ORHHEHENBOAREDERTFHENGES 1 EN A
Y 2K pn DA B3 u o B o
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