STRUCTURE OF -A MAI NSPRI NG FOR A HAND W NDI NG MECHANI CAL WATCH [ Det ai | ed
Description of the Invention] [Field of the Invention] The present
invention.relates to a wist watch or sim/lar nechanical watch having a
mai nspri and, nore particularly, to an inprovenent in or relating to the
structure of a hand-w ndi ng nai nspring iqncl uded in such a watch.

[ Description of the Background Art] To better understand the present

i nvention, a ' r e W t he structure of a
convent i onal %@%ﬁ/ﬁ“ﬁ%‘?r@ r%hi%]Hsf Hg“gﬁg(s'ﬁdgdsf‘woawﬂggh‘ééiwé?”w@% shown
in FIGS. 3(A) - . As shown, a mainspring 10 is disposed in a barrel drum
12. A barrel arbor 14 is positioned at the center of the drum 12 and

rot at abl e aboufO¢tetled\feseniption pf e Jpvwptisndl 3(B) show the mainspring 10 in
its unwound position and its wound position, respectively. As shown in

FIG 3(C, the barrel arbor 14 is formed with a lug 14A while the mainspring
10 is fornmed with rhglldesflthd InRedti&]i Nnner end portion. The mainspring 10 is
anchored to the arbor 14 with the hole 10A mating with the lug 14A. As
shown in FI G 3(D), Thenresant imertipasredates dosa »1ish Ech ¢rssimilaer wal | while the
mai nspring 10 r [ b I s f.or f letter V.
The mai nspri né..b%énfcg} g‘%%:ﬁor}agﬁgt%%ﬁépﬁf‘%%ﬁdﬂmgtgﬁpﬁjﬁﬂg(}}’s a%ed outer end
portion 108 r dmeriovemdnt hn bhestatteste tibAstrictuas oéla handptisdieg 16 is fornmed on
the outer wall of the drum 12. When the mainspring 10 is wound, the arbor
14 is engaged ™R NSprige included 1n such a watch.

{Oescription of the Background Art]

To better understand the prasent invention, a brief raferance
will be made ta the structure of a conventional hand-winding mainspring
included in a mechanical watch, shown in FIGS.3(A)-3{D). As shown,

a mainspring 10 is disposed in a barrel drum 12. A barrel arbor 14 is
positioned at the centar of the drum 12 and rotatable about its own
axis. FIGS.3(A) and 3(B) show the mainspring 10 in its unwound
position and its wound position, respectively. As shown in FIG.3(C),
the barrel arbor 14 is formed iith a Tug 14A while.the mainspring 10 is
formed with a hole 10A in its inner end pertion. The mainspring 10 is
anchored to the arbor 14 with the hole 10A mating with the Tug 14A. As =
shown in FIG.3(D), the drum 12 has a recess 12A in its inner wall while
the mainspring 10 has an outer end partion 108 bent in the form of
letter V. The mainspring 10 is anchored to the drum 12 with the V-
shaped auter end partien 108 received in the recess 12A. A barrel

complete 16 is formed on the outer wall of the drum 12.

When the mainspring 10 is wound, the arbor 14 is engaged with a



2 yotated relative to the drum12. As a result, the mainspring 10 i s wound
fromithe position shown in FIG 3(A) to the position shown in FIG 3(B). On
the other hand, the resilient restoring force of the mainspring 10 acts on
the drum 12 and causes it to rotate. The rotation of the drum 12 is
transferred to a mnute hand and hour hand via a wheel train including a

m nut e wheel and an hour wheel. FIGS. 3(E) and 3(F) show a sel f-w ndi ng

mai nspring 10. As shown, a sliding attachnment 20 is so positioned as to

press the out esapet relatile 0Cnoldrin 62 MBINS PRINE, Lh RARLRFLg 11851 Nner wal | of
the barrel drum 12. Al though the outernost turn 10C contacts the sliding

attachment 20%endl fim thabrost tjomishansint FIS. 3(Ahan thalpbsidiort Bhewdriom 12, t he
former and thg.l er,are showy as being,.slightly. spaced from each ot her
for distincti @:ﬁﬁh}] o%"cft"f"l %ﬁhfﬁﬁaﬁeitgﬁt",egﬂé?"tsf’ré%,’"%pg"'ﬁ?)d’ﬁt'ga on the barrel
arbor 14 and @i h@whngt fieadtBi dASthel ditin 19 h@ Ridde 1@UL0NRLdCalthy due to its
notion. Assune that excessive energy is applied fromthe oscillating weight

to the mai nsprotakjon of Haeidnegp bhén transfarredotnd. mifitenhand hed dsbohand4 i s

rotated, and the entire mainspring 10.is raotated. At this instant, the
out er nost turfi1o e3# e %f“ﬁ%iﬁ?r‘l’é“"ltﬁ “ﬁ?%s%’@d“a@“&i" el he drum 12 is
caused to slide on the drum 12. As a result, the excessive energy is .

rel eased and prevented from damagi ng the .
FIGS.3(E) and 3(F) show a self-winding mainspring 10. As shown,

a sliding attachment 20 is so positioned as to press the outermest turn
10C of the mainspring 10 against the inner wall of the barrel drum 12.
Although the outermost turn 10C contacts the sliaing attachment 20

and slidably contacts the inner wall of the drum 12, the former and

the Tatter are shown as being slightly spaced from each other for

distinction.

An oscillating weight, not shown, is mounted on the barrel arbor

14 and allows the mainspring 10 to wind automatically due to its
motion. Assume that excessive energy is applied from the oscillating
weight to the mainspring 10 having been fully wound. Then, the arbor
14 is rotated, and the entire mainspring 10 is rotated. At this
'instant, the outermost turn 10C of the mainspring 10 pressed against
the drum 12 is caused to slide on the drum 12. As a result, the
excessive energy is released and prevented from damaging the

constituent parts of the watch.

The conventional hand-winding mechanical watch shown in FIGS.



constituent parts of the watch. The conventional hand-w ndi ng nechani cal
wat ch*shown in FIGS. - 3 constituent parts is apt to break. This is
particularly true when a person accustonmed to a battery-powered el ectronic
wat ch, which is predom nant today, uses the hand-w ndi ng nechani cal watch.
It is therefore an object of the preseng invention to provide a new and
useful structure of a hand-w ndi ng mai nSpring for a nechani cal watch, and
capable of allowing the user to clearly sense the degree of w nding and

surely rel easj . Lye. enar i.f a i i i Rg, to thereby
pr ot ect const"]it’? %é?\%%%giﬂ% srgpftn %Pm’?a'te'. 5%2”‘?@? &gg]y\n/?rlnugsgéggl en

[ Di scl osur e ofarédncaccistomddi ton} bhttepy-géNerddoe metrosicewdthie siiovdsobj ect, the
present invention is characterized by conprising a barrel drum a barrel
arbor r ot at abirgdavinmt Sadayn uses Gheptardaingirs dechanieah a2t ndi ng mai nspri ng
wound by the rotation of a barrel arbor, and a sliding attachnent adjoining
the outer end of the mainspring and pressing, when the mainspring is
received in the batfglthéhedre dnhedjéctddfakieyp@uémtr imwaitidnuta prafviden® mai nspring
slidably against the inner wall of the barrel drum The slip torque of the
out er nost t urteY ord iefulestrustviesy ¢ fadatinting '!%%spﬂﬁﬁefr‘"\ﬁaﬁchg‘?“’%]he barr el

drumis sel e%@é’\}%%@p&ﬁ?%&%‘l”@tﬁé’ gset | €3P&Tearly sense the degree of

winding and surely releasing excessive energy, if applied to the

mainspring, to thereby protect constituent parts from damage.

{Means for Solving Problem]
[Disclosure of the Invention]

In order ta achieve the above object, the present invention is
charﬁcterized by comprising a barrel drum, a barrel arbor rotatably
mounted on said barrel drum, a hand-winding mainspring wound by the
rotation of a barrel arbor, and a sliding attachment adjoining the
outer end of the mainspring and pressing, when the mainspring is
received in the barrel drum, the radially cutermost turn of the
maiqspring sTidably against the inner wall of the barrel drum. The
Qlip tarque of the outermost.turn of the mainspring contacting the:
inﬁer wall of the barrel drum is selected to be greater than 1.5 times,
inclusive, as great as the output torque of the mainspring.

In a preferred embodiment, the slip torque of the mainspring is
selected to be 2.0 times to 5.0 times as great as the output torque of

the mainspring.



inglusive, as great as the output torque of the mainspring. In a preferred
enbodi'ment, the slip torque of the mainspring is selected to be 2.0 times

to 5.0 tinmes as great as the output torque of the mainspring. 4 of the

mai nspring on the drum As a result, the follow ng advant ages are

achi evable. (1) Wen the operator w ndsgthe nainspring by hand the

resi stance sequentially increases. As the mainspring approaches its fully

wound position, the operator feels a crown heavy and senses the wound

condi tion of i i 2), Eve CARS S i pplied to
the mainspri népﬁg%&g%bgg? u‘f’? ﬁrﬁbugavggggs%u%oﬁ? él#%“i%%‘%’éﬂgg?sﬁl ly
rel eased and dmeschiedabtlanage t he constituent parts. The above and ot her

objects, features and advantages w || become apparent fromthe follow ng

det ai | ed descri pti{dh ¥hencEhe sferator andscthermaarspring tr RaRR e "o sEAnAe? of
Enbodi nent of . hy Ho I | L ied will be
descri bed.in a%:{&gﬁhﬂﬁphk%g%e& eﬁlggnfgpg‘gggﬁ%&#@%% Q%t lrrﬁé?l?rag'ﬁ el enent s
corr espondi NngpésdtioRpLhe @perate fratkgropoundheary amd kénsbe thkesodat ed by i ke
reference nunerals. )

condition of the mainspring.

(2) Even when gxcessive energy is applied to the mainspring
reached its fully wound position, it is successfully released and does

not damage the constituent parts.

The above and other objects, featurss and advantages will become
apparent from the fo1Tawin9 detailed description taken with the

accompanying drawings.

{Form of Embodiment of the Invention]
How the present invention is embodied will be described in detail
with reference to an embodiment. Structural elements corresponding to
those of the background art will be designated by like refsrence

numerals.

{Embodiment]

Referring to FIGS.2(A)-2(D), a mainspring embodying the present
invention is shown and generally designated by the reference numeral
30. As shown in FIG.2(A), the mainspring 30 is generally configured in
the form of Tetter S. As shown in FIG.2(B), the mainspring 30 has an

inner end 32 formed with a hole 34. The hole 34 mates with a Tug 14A



[ Enbodi;nent] Referring to FIGS 2(A)-2(D), a nminspring enbodying the
preseht invention is shown and generally deS|gnated by the reference
nuneral 30. As shown in FIG 2(A), the mainspring 30 is generally configured
in the formof letter S. As shown in FIG 2(B), the mainspring 30 has an
inner end 32 fornmed with a hole 34. Theghole 34 mates with a |ug 14A 5
indicated by an arrowin FIG 2(C). As shown in FIG 2(D) , the sliding
attachment 38 is welded to the mainspring 30 as at 40. The sliding

attachment 38ikfsataety 4a04rrb s FEBA BN A3SRBowdt id F%. PPPOStHee ends. The bent
portions 38A and 38B allow the attachment 38 to follow the curvature (R) of

the inner wal B1iE2® a¥tachmpnts dfis delded to the ceinspaisy B0As-ak(#).), t hereby
i npl enenting a stable slip torque. As shown in FIG 1(A), the mainspring 30
is wund in a flat helical configuration and then received in the barrel

drum 12 such that thhe1dihgdlhttdcimehtisd RBNbendpdptRAS B84 bAE 3406k 3td Y out er nost
turn 30A of the mainspring 30 against the inner wall 128 of the drum 12. At

this instant, oreleei tergds.4 Ahefoert eanfiqns 384 anB 388 pAldwsthe catéscheattidd t he hol e 34
A T G A T e R i
received in thReRIESNI{A-1(0) ), htheadd Viehp Tiabéti hd @stafib G114 Bhrqus. @ section al ong
l'ine #1-#1 of FIG 1(B). In FIGS.1(B) and 1(C), the
As shown in FIG.1(A), the mainspring 30 is wound in a flat

helical configuration and then received in the barrel drum 12 such that

the sliding attachment 38 presses the radially outermost turn 30A of

the mainspring 30 against the inner wall 128 of the drum 12, At this

instant, the Tug 14A of the barrel arbor 14 is received fn the hole 34

of the mainspring 30. The turn 30A of the mainspring 30 slidably

contacts the inner wall 128 of the drum 12. FIG.1(B) shows the

mainspring 30 received in the drum 12 in the above condition. FIG.1(D)

is a section along Tine #1-#1 of FIG.1(B). In FIGS.1(B) and 1(C), the

turn 30A of the mainspring 30 is shown as been spaced from the sliding

attachment 38 and the inner wall 128 of the drum 12 in order to promote

the understanding of the embodiment.

As stated above, the sliding attachment 38 is associated with the
hand-winding mainspring 30 as distinguished from a self-winding
mainspring. In the illustrative embodiment, the resistance to the slip
between the turn 30A of the mainspring 30 and the inner wall 128 of the

drum 12 and ascribable to the attachment 38, i.e., the slip torque is



turn 30A of the nmainspring 30 is shown as been spaced fromthe sliding
attachnment 38 and the inner wall 12B of the drum 12 in order to pronote the
under st andi ng of the enbodi nent. As stated above, the sliding attachnment 38
is associated with the hand-w nding mai nspring 30 as distinguished froma
sel f-winding mainspring. In the illustrgtive enbodi nent, the resistance to
the slip between the turn 30A of the mainspring 30 and the inner wall 128
of the drum 12 and ascribable to the attachnent 38, i.e., the slip torque

i's great agrgabQsOthb Ridtpout OobiR o3 the ai ARBF MG Wb e 1 4Vaiued S0 883UMRd tO be
1. By contrast, in the illustrative enbodi nent, the attachnment 38 nakes the

slip torque tBJy Zorﬂir@ﬂtm?s the 131l@ttatmysembsdtgﬂré’atthatattﬂémeoﬁt%mﬂkqsor que of the
mai nspring 30, wh

at t achment 38tﬁb§’ft 'ﬁfd h ssune % ?”“fﬁféﬁﬁ%s @Qh %@Q?ﬂ§?lyI;LgEEeL

(FIG 2(A)) angs rmd ﬁ&xlnagnﬁgﬂ@mu@qtcﬂhx S8t Qsdumed td fBe 1l mew €4ncheMidnd t he
mai nspring 30 will be operated as follows. Assune that the user turns a

crown, not shewim,ifi theoatdieshmens 38j hed itthevidihi WIPIG. 21@)30“1%98 tt he barrel
arbor 14 isr indjcated.b [r |n FIG 1(B). As
aresult, t he%}gizﬁgyrﬁ?ﬁggo{ 'g{ev\ggpda‘f ﬁefﬁé % Beﬁﬁ %‘cl)\és?l 5 on shown(l )n

FIG1(B) to the fully wound position shown in FIG 1(C). Assune that the

user has further turned the crown, not noticin? the fully wound position of
t he mai nspring 30Theifinepiecharithsthe madpdpsing 30 will be operated as follows.

Assume that the user turns a crown, not shown, in order to wiad the
mainspring 30. Then, the barrel arbor 14 is rotated in a directien
indicated by an arrow f1 in FIG.1(B). As a result, the mainsprin§ 30
is wound from the unwound position shown in FIG.1{B) to the fully wound

position shown in FIG.1(C).

Assume that the user has further turned the crown, not noticing
the fully wound position of the mainspring 30. Then, the user feels
the crown heavy. At the same time, the outermost turn 30A pressed
against the inner wall 128 of the drum 12 by the sliding attachment 38
tends to slide on the wall 128. However, the turn 30A is prevented
from s1iding on the wall 128 because the slip torque between the former
and the latter is great, as stated earlier. This obstructs the
rotation of the crown and allows the user to sense the fully wound

position of the mainspring 30.

If the user turns the crown more strongly by accident, then the

user's force overcomes the slip torque between the turn 30A of the



the crown heavy. At the sane tine, the outernost turn 30A pressed agai nst
the inner wall 12B of the drum 12 by the sliding attachment 38 tends to
slide on the wall 12B. However, the turn 30A is prevented fromsliding on
the watl 12B because the slip torque between the forner and the latter is
great, as stated earlier. This obstruct§ the rotation of the crown and
allows the user to sense the fully wound position of the mainspring 30. If
the user turns the crown nore strongly by accident, then the user's force

overcones the_slip t.orgue bet n the turn, 30A of the 7 the constituent
parts of the Vﬁi%ﬁsvgﬂﬂ¥dﬁﬁ§gﬁsgﬁsw FLFER 9998%e, in the illustrative
enbodi nent, the sliding attachnent 38 increases the slip torque of the

mai nspring 30 despite that the mainspring 30 i s wound by hand. The
i ncreased slip tohgssata|abewe, tinethasidiusstaty yroembadionnt, othgelédinghe fully woul d

position of t I nspring 30 i lately. addi ti on, I ve ener gy
whi ch may actﬂgﬁcﬁﬂg #;??fgbﬁﬁfﬁé%ﬂeg‘%’%% ?#eﬁ‘eea'gaga'£ ptrgnr}p?ogg%ﬁét he
constituent pgathi MRiRsFERRIE . is[Joldiety REHROITHE Ridrhaska sl pUsergRdi fi cati ons
w || beconme possible for those skilled in the art after receiving the

t eachi ngs of alfiewspthesesar ofi the (watalirto sanshdha fuldp aiouidnepsi Figmof Hée scope

thereof . Exarmli gssprﬁxrgemaxsm%lakeq\s‘v.& In addition, excessive energy which may act

on the mainspring 30 can be released to protect the constituent parts

from damage.

[Other Embodiments}
Various modifications will become possible for those skilled in
the art after receiving the teachings of the present disclosure without

departing from the scope thersof. Examples are as faollows.

(1) In the embodiment shown and described, the slip torque of the
mainspring 30 and derived from the sliding attachment 33 is selected to

be 2.0 times to 3.0 times as great as the output torque of the

mainspring 30. While a small slip torque is desirable in the aspect of N
the damage to the constituent parts, ft is undesirable from the user's
sensibility standpoint. Experiments showed that the slip torque should
preferably be more than 1.5 times incTusive, more preferably mere than

2.0 times inclusive, as great as the output torque of the mainspring 30.

As for the upper limit of the slip torque, the constituent parts

can be protected from damage so long as the mainspring 30 slides. For



(1) In.the enbodi nent shown and described, the slip torque of the

mal nspring 30 and derived fromthe sliding attachnment 38 is selected to be
2.0 times to 3.0 tinmes as great as the output torque of the mainspring 30.
Wiile a small slip torque is desirable in the aspect of the damage to the
constituent parts, it is undesirable frgmthe user's sensibility

st andpoi nt. Experinents showed that the slip torque should preferably be
nore than 1.5 tinmes inclusive, nore preferably nore than 2.0 tines

i ncl usive, as_,W: t {org B i 30. As for the
upper limt o?g’{’ﬁ‘gehs??%ttﬁﬁrsgtée?oqtg%eeg'%oﬁg?i(}%tajnteﬂ't% ﬁ?{zpﬁgﬁggb protected from
damage 'so | ongrefsrabhe morai thapri. Nginkd Skidem, dsogreat anithd evpdt wbrege t he slip
torque was nore than 1.5 times inclusive, preferably myre than 2.0 tines

i ncl usi ve, as®hrlearaigsPiipg3buth "F’cﬁlﬁ’&{reﬂlff stipdorrye FEpH A (flgszably

Particul arly, i h i iges to 5.0 tines as
great as the g%?gout%wagrttaﬁség:}?mﬁ]gy%gﬁagg‘%r{hﬁghgpg?e?%ug%e{mmchani sm bet ween .
t he crown andmdilngprdsgu8d.12 and t he nechani sm between the drum 12 and t he
hands may each be inplenented by any of conventional arrangenents. 9

{2) The mechanism between the crown and the drum 12 and the mechanism
between the drum 12 and the hands may each be implemented by any of

conventional arrangements.



[Brief .Description of the Drawi ngs] [FI G 1] shows the structure of a
mai nspring enbodyi ng the present invention and its operation. [FIG 2] shows
the configuration of the mainspring. [FIG 3] shows a conventional structure

of a mainspring. [List of Reference Nunerals] 10 .... mainspring 10A .....
hole 10B .... bent portion 10C .... ogternost turn 12 .... barrel drum
12A ....recess 14 .... barrel arbor 14A .... lug 16 ..... barrel
conplete 20 ....sliding attachment 30 ..... mai nspring 30A .... outernost
turn 32 ..... (RN 06306 pBtba- of the DrARh&s86 - - - - - outer end 38 .....
sliding attachment

[FI1G.1]

shows the structurs of a mainspring embodying the present invention and

its operation.
{F15.2]

shows the configuration of the mainspring.

(F16.3]

shows a conventional structure of a mainspring.

[List of Reference Numerals)

10 sooees mainspring

10A seevee hole

108 seenee bent partion
10C «eeee autermost turn
12 eevoee barrel drum

124 «resee recess

14 cseees barrel arbor
T4A eaoees Tug

1§ eesoen barrel complete
20 eeeens sliding attachment
30 ereeee mainspring

30A ~seeee outermest turn
32 eeneee inner end

34 ceenne hole

36 eeeen outer end

38 ceeens sliding attachment



10, [Cains] [Caim1l] A structure of .a mainspring for a hand-w ndi ng
mechani cal watch, conprising: a barrel drum a barrel arbor rotatably
nount ed on said barrel drum a hand-w nding nai nspring wound by rotation of
said barrel arbor; and a sliding attachnment adjoining an outer end of said
mai nspring and pressing, when said naig§pring is received in said barrel
drum a radially outernost turn of said nmainspring slidably against an
inner wall of said barrel drum wherein a slip torque of said radially
outernost turn of said mainspring is selected to be nore than 1.5 tines,
inclusive, as great as an output torque of said mainspring. [Claim?2] A
structure as clained in claiml1, wherein a slip torque of said radially
outernost turn of said mainspring is selected to be 2.0 tines to 5.0 tines
as great as an output torque of said mainspring. ~ — ——————

LT

{Claims]

[Claim 1] A structure of a mainspring for a hand-winding mechanical
watch, comprising:
a barrel drum;
a barrel arbor rotatably mounted on said barrel drum;
a hand-winding mainspring wound by rotation of said barrel arbor;
and
a sliding attachment adjoining an outer end of said mainspring
and pressing, when said mainspring is received in said barrel drum, a
radially outermost turn of said mainspring slidably against an inner
wall of said barrel drum;
wherein a slip torque of said radially -outermost turn of said
mainspring is selected to be more than 1.5 times, inclusive, as great

as an output torque of said mainspring.

(Claim 2] A structure as claimed in claim 1, wherein a slip torque of
said radially outermost turn of said mainspring is selected to be 2.0

times to 5.0 times as great as an output torque of said mainspring.



