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R . (71)  We, TiMEX CORPORATION, a Cor- . hairsprings to conduct current to and from
el e poration organised’, ynder " the:- laws -of: the -the -coil. CAe ar U N

:State of Delaware, United: States’ of  America, It has been found ‘advantageous to “utilize
of Waterbury 20.: Conriecticut, United States  only ‘one .coil “cairied: by the- balance -wheel,
.of America, -do: hereby.‘declare: the:invention, instead- of -two- or ‘more coils. One coil js less
fo ray-that -a-;Patent may be costly to wind that a.plurality of coils, and

us, : ar method by which it requires fewer magnets.. However, the single
is " 10+ be‘performed; "t ;

- be; particularly des- coil may present a difficult problem in regard

‘cribed in-and :by: theé. follo 1ng: statement: — to the construction of ‘the balance: wheel
- The' presentinvention relates to horology ~assembly. If .the coil is. held by metal arms,
and “nore " particularly 1o the .construction of eddy currents .may. be: induced in the arms
a balance:'wheel-assembly for.a watch, . by the magnets. Eddy currents are electric
_ 'The *timekeeping - ability " of - horological currents induced in metal ‘when it passes
i " dependent. upon: the accuracy of through & magnetic field,'The current estab-

;i balance wheel. The net. Eddy currents act a . a drag on the
tisfy many requirements. balarice . wheel and are. ‘wasteful of - power,
ought désirablé, the which is precious in battéry driven watches.
as small as possible The use of.a single coil on’the balance wheel
ceeping. The balance = causes an appreciable amourit of mass to be
that it-can be poised, concentrated on .the side 7of ‘the balance wheel

“watch and should counter-weight or other means must . be used
agnetic:fields and by to bafancethe coil, Such a counter-weight

not ;be influenced by
-changes in:témperature,

T -of: cong g a satisfactory of ‘manufacture, o

balance wheel is.‘particularly acute in elec- It is an objective of the present invention

. tronicor.'electric--watches - in which a small to provide a balance wheel. assembly useful
e balance wheel. for"an - electric or: electronic watch, which

0 electric ‘coil sis ‘carried ‘by.
“In such a-watch the ¢oil”i
as, the-moving’ member’ of 2 motor. and. con~ - may;: be .readily poised:"and which ‘may. be
verts the electrical energy from a battery cell * produced at.relatively low -cost.
into .oscillatory motion: used ‘to-drive the gear : ‘accordance. with .the- present . invention,
.. train and: hands of the watch.. The coil inter- y is . provided: a:balance whegl assembly
“acts, with the-field; or -fields,>of: one-or' more - electric: or-ian. electronic - watch, . com-
permanent :magnets; -or- electromagnets, fixed' :pri a-balance wheel of metal comsisting-of
- on. a plate. 6f the:watch; The interaction of '
the coil and the:.magnetic. field maintai
0 -oscillation, :-i.e. it forms the’ dr .+ 'the
- -balance wheel.: A suitable magnetic -arrange-

. ment. and electronic: circuit "is described in
* United:. States Patent.=:No," 3,046,460, An
electric watch generally: utilizes'a-spring which

ing

tegral: with_said . widened por-
cted inwardly of said rim, a

0. or:
nd di

of:isaid- rim,. and an electric coil

v

herethrough suitable to receive a balance

n ‘of said rim..béing respectively . on

0 " :opposite sides of ‘said hole. -

example, by removal carrying the - coil. The weight of the balance 70
el should not greatly wheel must -be evenly distributed, so that a. -

used, in effect, - reduces undesirable: éddy:current effects, which -

meiber fixed to said spoke -

and -carried: . by carrier - member,
poke -and said- carrier. member having a - & . ... -

staff. and sdid- coil “and said widened -
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egulating - element, which- in lishes a field opposed to the field of the mag- -
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" of Fig.. 5; and

'. The balance wheel assembly of the pfeséﬂt

inyention may be- utilised in either -a contact
wateh or in an electronic watch, for

‘otie convenient form, the Balance wheel

- aiseribly is constructed with a metal or plas-

tics staff and with a solid metal, non-magnetic

mass at -the furthest

point from the staff. Preferably only a single

" spoke of retal is used, which reduces un-
desirable eddy currents and which provides

some protection against thie 'eff_ect'of. shocks.
A flat coil, wound of fine wire, preferably in
a round annular shape when viewed in top

- plan view, is carried on .the plastics carrier

member. The plastics carrier member is light
in weight, which is desirably near the staff,
and does not exhibit eddy current effects. The
plastics carrier member may’ also act, in
effect, as another spoke to steady. the rim.

“Features of the present invention will be
moré fully apparent from the . following de-
tailed . description, given by way: of example;
of : preferred embodiments thereof and ‘made
with reférénce to the accompanying drawings,
in which: — ) S

Fig. 1 is a perspective exploded view of the
balance wheel assembly of a first embodi-
merit of the present invention, showing the
wheel rim partly broken away; -

Fig. 2 is a top plan view of a second em-
bodiment of a balance wheel assembly accord-
ing to the present invention; o
+ Fig.' 3 is a side view taken along line 2—2
of Fig, 2 in the direction of the arrows;

. Fig. 4 is a cross-sectioned enlarged perspec-
tive view. of a portion of the assembly of Fig.
3; o o : :

Fig. 5 is a top plan view of a third em-
bodiment of the balance wheel assembly of
the present invention; _ C

Fig. 6 is a side view taken along line 5—5

Fig. 7 is a top plan view of 2 fourth em-
bodiment of the present invention.

The balance wheel assembly .of' Fig. 1

includes a balance wheel having an annular
rim 10 formed of a non-magnetic metal such

_as brass, A widened portion 11 of the rim,

which is integral with it, is provided -to
counter-balance the coil and poise the balance

wheel, The portion 11 provides an aréa from’

which metal may be temoved, .for example,
by forming small drilled cavities, in order

 to-poise the balance wheel. A wheel spoke - 12

- is integral with the widened portion 11 .and
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directed from it.toward: the centre of the
wheel. The spoke 12, near its free end, has
a. hole' 13 adapted to receive. the balance
wheel staff (not shown). The balance wheel
rim 10, with  its widened portion 11 and
spoke 12, is stamped from a sheet of non-
magnetizable metal, such as brass.

A plastics member 14 is secured on the

1251613

. about the end of the spoke. .
a solid-state circuit. In .

rim provides desir-.

| press -pr

‘be exactly formed, locates the “coil

free end _(j)f_.'the spoke 12, for example, by

an epoxy adhesive, or by injecting the~plastics h

member is preferably moulded

_ m a pi%t
which: (1) may be precisé

y _ihoulded 22

. otherwise formed, (2) is nét adversely affected -

by moisture. (3) is dimensionally stable under
temperature changes, (4):may be cast in thin-

wall constructions, (5) is'not adversely affected

by aging, and (6)fhay be “adhered using
available adhesivesgsknch as epoxy formula-
tions. .A suitable” plastic resin is “Duroplast”,
which is formed by both injection moulding or
ure: ““Duroplast” is a_thermo-set-
ting plastic; other suitable plastics are for
exafiple “Bakelite”, Buton-or Epoxy Resin
(Alfane-Epiphen). (The word ‘Bakelite’ is a
registered  Trade Mark). - S
The plastics member 14 is an integral, one-
piece member and is comprised of a body por--
tion 15, a left arm 16, a right arm 17, and
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a web 18 joining the left and right arms; a .

ring 22 is secured to the web 18 in a precisely

predetermined .position. A drop. 19 of epoxy -

resin is placed on web 18 and a coil 23 is.
pressed on the. adhesive, . The ring 22 -fits.
within a hole 23a in the coil 23. A nen-
conductive D-shaped jewel 20 is press-fitted
in the body portion 15 and a metal contact
pin 21 is Press-fitted in the body portion 15
next to a jewel 20. The diameter of the
hole 23a is held to a close and exact tolerance.
Consequently, the plastics ring 22, which may
with pre-
cision, in regard to the balance wheel assembly..
The ring 22 permits the positioning of -the
coil to be accomplished without the use of
a jig. S I
The second embodiment of the present in-
vention is shown in Figs. 2, 3 and 4. The
balance wheel 25 includes a rim 26 of non-
magnetic. metal, such: as brass. The rim has
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an integral widened portion 27 having an -

integral spoke 28.. A plastics member 29

is secured to the free end of the -spoke 28.
As in conventional electric watches, a hair-
spring 30a -is- secured at its inner end to a
hub 30 fixed on the balance wheel staff
31. A .round annular coil 32, carried by the
plastics member 29, is - positioned so - that
it swings between a fixed magnet 33 adapted
to be secured to thé frame plate (not.shown)
of the watch, and a magnetic shunt 34. :
. The. plastics carrier member 29 is -shown
in detail in Fig. 4. It is an integral member
and comprises .a body web portion 35 having
two: ends, ‘a tubular portion 36 positioned
on one end and adapted to be inserted in the
central hole of the coil 32, and a holding -
portion 37 for the spoke-28, at the opposite
end of the web. The holding portion 37 com=-

110

115

120

prises a first disk 39 having a. hole 40-for

the balance wheel staff 31, a connecting web

37a and a second disk 41 having a hole 42, - -
| Uqs0

for _.the, staff 31.
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32 with its rim 26 and integral widened.
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The embodiments of Figs, 5 to 7 have

- many parts in common with the embodiment

Fias, 2—4. They utilize the balance wheel

portion 27 and spoke 28 and the coil 32
with its cooperating magnet 33 and shunt 34.
The balance wheel assembly of Figs, 5
and 6 utilizes an integral plastics coil carrier
member 45 having two parallel portions 46
and 47 which encompass and firmly hold the
free end of the spoke 28. The parallel portions
46 and 47 have holes 48 and 49 respectively,
for the balance wheel staff (not shown), and
a connecting web- portion 50. The plastics
member also has a left arm 51 having extend-
ing fingers 52 and 53 and a right arm 54 with
similar extending fingers 55 and 56. The coil
32 is adhered, for example, by epoxy adhe-
sive, to the extending fingers which may be
only on one side of the coil. Alternatively
the fingers may consist of opposite clamping
.members, that is, each finger would have an
opposite finger to clamp the coil between
them. The coil is held at its outside :peri-
phery. The outer diameter of the coil is
less closely controlled as to tolerance than
is its inner diameter, Consequently, the plas-
tics arms 51 and 54 are slightly .elastic
(springy) to encompass coils of slightly dif-
ferent outer diameters. '

In the embodiment shown in Fig. 7, the
outer fingers 53 and 56 are extended away
from the cail to form rim-holding portions
57 and 58 respectively, As shown, the rim
may be adhered to the portions.57 and 58,
which overlay the rim, by an adhesivé such
as epoxy adhesive, or the portions 57 and
58 may each consist of opposed fingers which
clamp the rim between them.

The contact pin and “D” shaped insulating
jewel are not shown in Figs. 2—7, for the
purpose of simplicity of illustration, but

"would be present in these balance wheel

assemblies,

The material forming the plastic§ coil
carrier member is not subjected to- eddy
currents. It permits a desirable reduction
in mass near the centre of the balance wheel,
the ratio of the weight of plastics to brass
being about 7 to 1. However, the strength
of plastics may be less than the strength of
metal, requiring a thicker balance wheel
assembly. Such a thicker balance wheel may
be accommodated in a watch, for example,
by reduction of the thickness of the magnet
or by special shaping of the shunt.

WHAT WE CLAIM IS:—

1. A balance wheel assembly of an electric
or an electronic watch, comprising a balance
wheel of metal consisting of a rim having

a widened portion and a spoke fixed to or
integral with said widened portion and direc-
ted inwardly of said rim, a plastics carrier
member fixed to said spoke inwardly of said
rim, and an electric coil fixed to and carried

"+ by said carrier -member, said spoke and said

carrier member having a hole therethrough
suitable to receive a balance wheel staff
and said coil and said widened portion of
said rim being respectively on opposite sides
of said hole.

2. A balance wheel assembly as claimed
in claim 1, wherein said plastics carrier
member has a body portion with said hole
therethrough and two arm portions, and said
coil is carried between the two arm portions.

3. A balance wheel assembly as claimed
in claim 1, wherein said plastics carrier mem-
ber has an integral tubular portion and said
coil has a hole which fits around said tubular
portion.

4. A balance wheel assembly as claimed in
claim 1, wherein the balance wheel is of a
non-magnetic metal,

5. A balance wheel assembly as claimed
in claim 2, wherein the plastics carrier mem-
ber has an integral plastics web connecting
its arms and a plastics ring fixed to the web,
and wherein the coil has a hole which fits
over the exterior surface of said ring.

6. A balance wheel assembly as claimed in
cla{)m 5, wherein the coil is adhered to the
web.

7. A balance wheel assembly as claimed in
claim 2, wherein the plastics arms have inte-
gral extending fingers which are fixed to the
outer portion of the coil,

8. A balance wheel assembly as claimed
in claim 7, wherein each arm has an addi-
ticnal extending member fixed to the balance
wheel rim. .

9, A balance wheel assembly as claimed in

-claim 7, wherein the coil is clamped be-

tween clamp members which are formed by
the said fingers.

10. A balance wheel assembly as claimed
in any one of the preceding claims including
a balance wheel staff.

11. A balance wheel assembly substantially
as hereinbefore described with reference to
Fig. 1, Figs. 2 to 4, Figs. 5 and 6 or Fig.
7 of the accompanying drawings.

12. A watch which incorporates the balance
wheel assembly as claimed in any one of
the preceding claims,

STEVENS, HEWLETT & PERKINS
Chartered Patent Agents
5, Quality Court,
Chancery Lane,
London, W.C.2.

- Printed for Her Majesty’s Stationery Office, by the Courier Press, Leamington Spa, 1971.
Published by The Patent Office, 25 Southampton Buildings, Toondon, WC2A 1AY, from
which copies may be obtained.
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| The embodlments of ‘Figs.. 5 to 7 have
many parts in common with the embodiment
: ~F.9s 2—4. They utilize the balance wheel

with its rim 26 and integral widened

. with it$ cooperating magnet 33 and shunt 34.
_ i_:' The balance wheel assembly of Figs. 5
P © . “and 6 utilizes an integral plastics coil carrier
SRR ~member 45 having two parallel portions 46
;-dand 47 which encompass and firmly hold the
~:free end.of the spoke 28. The parallel portions
746 and 47 have holes 48 and 49 respectively,
. or the balance wheel staff (not shown), and
~:a connecting .web portion 50. The plastics
5. member also has a left arm 51 having extend-
:ing fingers 52 and 53 and a right arm 54 with
-similar extending fingers 55 and 56. The coil
32 is adhered, for example, by epoxy adhe-

) -only on one side of the coil, Alternatlvely
" the fingers may consist of opposite clamping
.:members, that is, each finger would have. an
- “opposite finger to clamp the coil between
. ‘+them, The coil is held at its outside pen-
25 “ phery. The outer diameter of the coil is
~less closely controlled as to tolerance than
i is its inner diameter, Consequently, the plas-
itics arms -51 and 54 are slightly elastic
_~ (springy) to encompass coils of slightly dif-
*ferent outer diameters,
In the embodiment shown in Fig. 7, the
juter fingers 53 and 56 are extended away
from the cail to form rim-holding portions

~as epoxy adhesive, or the portions 57  and
- 58 may each consist of opposed fingers- wh1ch
:‘clamp-the rim between them,

. The contact pin and “D” shaped msulatmg
"jewel are not shown in Figs. 2—7, for the
urpose of simplicity of 111ustratmn, but
would be present in- these balance wheel
- assemblies,

- The "material formmg the plastics coil
. “carrier member is not subjected to eddy
. :‘currents.
+in mass near the «centre of the balance wheel,

0 . being about 7 to 1. However; the strength
~ -of plastics may be less than the strength of

.assembly. Such a thicker balance wheel may

-.be accommodated in a - watch, for example,
by reduction of the thickness of the magnet
.'f-nr by special shaping -of the shunt :

"WHAT WE CLAIM IS:—
.. 1. A balance wheel assembly of an electric
- “;or an electronic watch, comprising a balance

' :":"wheel of metal consisting of a rim havmg '

5,.¢port1on 27 and- spoke 28 and the coil 32 . rix

ive, to the extendmg fingers which may be

claifn 5_ wherem ‘the coil is adhered to: the.”
7 and 58 respectively. As shown, thé rim

7 may be adhered to the portions 57 and 58,

which overlay the rim, by an’ adhesive such-_ gral exténding: fingers which are ﬁxed to the o

It permits a desirable reduction .

~the ratio of the weight of plastics to brass,

metal, requiring a thicker balance wheel

a wtdened portxon and a: spoke ﬁxed to. or -

integral ‘with said widened portion and direc-

ted inwardly:.of Sald -rim,-a . plastics carrier -
" fix ‘said .spoke inwardly. of said -

gral tubular b \
coil has -athole whlch fits around sa1d,-:
portion. - '
4. A balapce wheel assembly as clalmed in
claim 1y herein the halance wheel is of a'_:-_ :
non-magnetic ‘metal,
5. A :balance wheel assembly as claxmed._._
in claim;2; wherein the plastics carrier miem-
ber has’an _mtegral plasncs web connecting .
its arms and’a plastics ring fixed to the web, -
and wherein the coil has a hole wh.tch ﬁts-_
over the éxterior surface of said ring. o O
6. A balance wheel- assembly as clalmed in

web, . .
7. A balance wheel assembly as. clalmed in*®
claim 2, wherem the plasncs arms. have infe-

outer pottion of the coil. :
8. A balafice wheel assembly as claimed : .
in claim. 7, wherein each arm has an addi-"
tional extendmg member fixed to' the balance-,--f'._
wheel rifm,’ . L
-9, A balance wheel assembly as. claimed in = - -
claim 7;; wherein".the: coil ‘s clamped be= - . -7
{ bers Whlch are formed by

10. A" balance: wheel assembly as claxmed .
in ‘any one. of :the preced' ing claims including
a balance whee] staff, =

11. A:balance -wheel assembly substantially -
as’ hereinbefor e'smbed with reference to 110"
, Figs. 5 and 6 or Flg" c
e a ___ompa ymg drawings. .

12, A watch which i ncorporatés the balance -
wheel assemb ‘claimed . in any one of“'
the precedmg laims, c .
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