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··:. (71) We, TI~EX Cc.>~~~RATION, a Cor- hairsp~ings to conduct _current to and from .,. po~ation organis~ , \1~9:c:r the·-J~,ws -·of: ~he . the coll. · ·'· .. << · , _ . > _,,., 1 50 State of Delaware, Un1ted_.S~ates of.America, It has been fotll;id \advantageous t~ '.µtQi~ ·.of·Waterbury 20,: CQrinC:ctictit, United States only ·cme .coil :carried.· by tlte- balance. wh~el, . of America, -do; ·hereby/decl.~e the·. invention, iitstead· of-two or more coils. Orte coil is Iesi; :· -~;~;~c:··;:,;::2'.;t~~~:ih~ti~ :~~ 1fr ~~~tre!0f:~~ !1:;n:~i~1~~!?v~~- :!ls~i:~~ 55 ·;is· fo<'be performed; tc(be;, -particularly des- coil xpay present a difficµlt problem in regard ·. '.cribed :in'and;·by:·:the.Jollowing:;statement:-- to the ·construction of the balance· wheel . . 'l'he' pf.esetif-irtvenii_oii ; re18tes to horology .. assembly . .If .·the coil is .. held by metal arnis# and :'more'<wtic1lla,rly _to th.e .. construction of eddy currents .may be: .itjduced in the arms :· a balance ~·wheel .asserµbly for a watch. _ by ~e magnets. Eddy currents are dectric 60 . _ ._,,. < < · :rh~. timekeep.Ql& · 11..J?ility 'of a horological currents induced in metal' · when it passes 

..• ;_ :.'.:;:~,;.'_}:;:~f:;'_!Etr~~ii~ti~~r~t~~t;:E~\l~ ~Tu:;<lt1~!~~:l:iti;~:1~!:~~::n~; · >:' ·._:. - -. · ··: -balance'.wheel must-' satisfy many requirements. balarice wheel and -are-: wasteful of power, 65 .> . ·_ . : "·As small watches. are'· thought desirable, the which is precious in battery driven watches. '- · , / · -' · ·:. -.-. barance .. wheeJ shoulq :be _··as small as· possible The use of .a single coil .orijhe balance wheel _ .':.:. · . 20 consistent with good"-timekeeping. The balance causes an appreciable amc>urit of mass to be . · .. - : · ·wheel must be s~aped so that it can be poised, concentrated on the side :;of the balanc~ wheel .. }i: . .. · ·-: . i.e., exactly baJ8nced,Jor ·example, by removal carrying .th.e ·¢oil. The weight of the balance 70 ~ o \· ·/ . . ··of metal. The·balf,1.pce wheel should not greatly wheel must. be evenly distributed, so that a 

• .. ;'.''. • f ~ ··~sg~~:ti.17; ;t;ff~°'iS~Ea:..;hi. ?;•· 
· .. ,:" .. :>balance wheel is .:pa,rticuia:dy; acute in elec- It is an objectiv.e of the present invention ~ ; .. 

tt,'.onic :or. electrii::·:w~tches.)il whitjl a .small to provide a balance wJieeLassembiy useful · :>:··36 electric ~~ilJs tarried'by.:~the>balance wheel. for_ ·.an· electric or electronic watch, wliich 'Iri such a-· watch the coil is ,u.sed, in effect, · reduces undesirable eddy current effects, which as. the moving' member: of)l motor. and .con- - may;: be .readily poised: ·and which ·may. be 80 v~ts the :electrical .energy frl)Il1 :a battery cell ):~a~s,..produced at. relativ.ely low ·cost. · info oscillatQry motion:usec!. to·:d.i::ive the gear ·-'<In::·accordance with .. the present invention~ ·. : ~:35 ·train, and: hands of the watC:IJ.;:,'.IJie coil inter· J:l:ie.fe.: is ,pr9vided: a• balance wheel assembly - acts with ihe .. field; or fielt;ls,'ofi one or· more for an::electric-: of :an .. elci::tronic ·watch, coin­permanent \magn~ts, . or• clecir~magnets, fixed: : prising a<9ala~c¢ wheeh>f metal consisting·.of 85 ori a .plate qf the :watch;, The interaction of j(J:iin-11aving·· a ·widentj:l 'portion·;and a spoke ::> .. ttle <;oil and the:magnetk . .fi.~Ig .maintains th~· .Jix~d.'to o(-iptegrat with .. said. widened por,. AO· os_cillatiori, ,. Le. it forms . llJ.e..: d~ive ·of.the. ··tjo1f:'ari(f; _.c(ir¢~ed inward.Iy. of said -ri~ a . : balance wheel:· A suita:l?.le:''m,agnetic ·arrange':". '.plastjC(':catrier member fµted to said spoke ment •and electronic, circuit is: ,described in·. 'iriwarqly::;:Q~·,;said· rim{. and an electric coil 90 . ' ,United' States ·Patent ::No; :3;046,46Q ... An·;-,fucCj:l:·t~. arid. carded ·-bY carrier member, . ' ('· el~trk watch gen~ally·utili~es\a,springwhich {saic:t:~polWa."nd said carrier member having a. ·· :'45, makes contact with·. a-~piii on·: t~: balance · hole· therethrough suitable to receive a balance wheel to hrili.g current.to'·the 'c9il. The-Other . wheel$ciff:·and .said coil and said widened contact of :the c:oit.is:xtja(le thio1:1gh,· theduiir".' 'Po~tion, of.said ritn:being respectively on 95 · · : .~pring.,; l\n ¢le~9nic ;·\,,~*~ )riay <use : two · ~pposite sides of ·sai.d hcjle. · · , . .:.[Prlce'2SpJ . ' . . ' ·. } ' ' · . :-; · 
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The balance wheel assem):>ly of the pi-es~nt .. free. end ~f the spoke 12, for examtk, by 

invention- may be utilised in either ·a. ~ontact an epotj; adhesive. or by injecting t~~~_stics 

elel:ttit: \Vatch or in an electronic watch,_· for about the end of the spo~e. . . e . p,Jftics ~­

. exai:itple, utilizing a solid-state circuit •. In member is preferably moulded. m· a P'i~t' · ·-

5.· ont ct>nvenient form, the balance wheel: which: Ci) may be prc;_c· · ·y mourdi;d .. ~ 10 

· ~~bly _is constructed with a metal or pla~ otherwise formed, (2) is not adVer~ly affected 

tits Staff: and witli a solid metal, non-magnetic by moisture. (3) is dimetjUonally ,stable under 

~i-:dm,· The metal rim provides desir- temperature changes, (4),;may ~cast in thin-

. abl~: ct1unter'-balancing mass at ·the fu~hest wall constructions, -(5) ie-":tiOt adversely affected 

10. _ pbitit frQitl. the s~ff. Prefera~ly only a smgle by . aging, and. ( 6),;.1fiaY be adhered usii.1g 75 · 

spdke of. metal is used, which _reduces .un- available adhes1v~uch as epoxy formula­

desirable eddy currents and which provides tions .. A suitaqk'pla,stic resin is "Duroplast", 

some protection against tlie effect of sho~s. whjc11 is f9rmed _by both injection moulding or 

A flat coil, wound· of fine wire, preferably m press :_pr~~~ "Duroplast" is a theriµo-set-

15 a round annular shape when viewed in top ting plastic:; other suitable plastics are for 80 

plan view, is carried on . the plastics carrier exa~ple · , "Bakelite", Buton · or Epoxy . Resin 

member. The plastics carrier member is light (Alfine-Epiphen). (The word 'Bakelite' is a 

in weight, which is desirably near the staff, registered Trade Mark). 

and does not· exhibit eddy c\lrrent. effects. The The plastics member · 14 is an· integral, one-

- 20 plastics carrier . member may· also act~ in piece member and is comprised of a body por- · 85 

effect, as another spoke to steady. the rim. tion 15; a left arm 16, a right arin 17, and 

Features of the present invention will be a web· 18 joining the left and right arms; a 

more fully apparent from the following de- ring 22 is secured to the web 18 in a preci8ely 

tailed description, given by way of example; predetermined position. A drop 19 of epoxy 

25 of · prefen:ed embodiments thei'e?f and ~ade resin is placed on web 18 and a coil 23 is -90 

with reference to the accompanymg drawmgs, pressed on the adhesive. The ring 22 fits 

in which: - . within a hole 23a in the coil 23. A non-

Fig. 1 is a perspective exploded view of the conductive D-shaped jewel 20 is press-fitted 

balance wheel assembly of a first enibodi- in the body portion 15 and a metal contact 

30 mertt of the present invention, showing the pin 21 is press-fitted in the . body portion 15 95 

wheel rim partly broken away; .. ·· next to a jewel 20. The diameter of the 

Fig; i is a top plan view of a second em'-· hole. 23a is held to a cfose and exact tolerance. 

bodiment of a balance wheel assembly accord- Consequently, the plastics ring 22, which may 

ihg to the present invention; · .be exactly formed, locates the ·coil with pre.:. 

35 ' Fig: 3 is a side view taken along line ~2 cision, in regard to the balance wheel assembly.. iOO 

of Fig~ 2 in the direction of the arrows; The ring 22 permits the positioning of the 

. Fig. 4 is a cross-sectioned enlarged perspec- coil to be accomplished without the use of 

tive view of a portion of the assembly of Fig. a jig~ . . 

3; . The . second embodiment of the present in-

40 Fig. 5 is a top plan view of a third em- vention is shown in Figs. 2, 3 and 4. The 105 

bodiment of the balance wheel assembly of balance wheel 25 includes a rim 26 of non-

the present invention; · magnetic metal, such as brass. The rim has 

Fig, .6 is a side view taken along line 5-5 an integral widened portion 27 having an 

of Fig; 5; and integral spoke 28.. A plastics member 29 

45 Fig. 7 is a top P.lan view of a fourth em'". is secured to the free end of the spoke 28. 110 

bOdiment of the present invention. As iri conventional electric watches, a hair"-

The balance wheel assembly of Fig. 1 spring 30a is secured at its inner erid to a 

includes a balance wheel having an annular h1,1b . 30 · fixed on the balance wheel staff 

rim 10 formed ·of a non-magnetic metal such 31. A ,round annular coil 32, carried by the 

50 as brass. A widened· portion· ll of the ·rim, plastics member 29, is positioned so ·that 115 

· which is integral with it, is provided to it swings between a fixed· magnet 33 adapted 

counter-balance the coil and poise the balance to be see\ired to the frame plate (not shown) 

wheet· The portion 11 provides i:tn area from of the watCh, and a magnetic shunt 34. 

which metal inay be removed, for example, • The ' plastics carrier member·. 29 is ·shown 

55 by formillg small drilled cavities, in order in detail in Fig. 4. It is an integral member 120 

to poise the balance wheel. A wheel spoke 12 and comprises a body web portion 35 having 

. is integral with 'the widened portion ·n and two·. ends, a tu~lar portion · 36 positioned· 

directed from it toward- the centre of the on one end and adapted to be inserted in the 

wheel. Th~ spoke 12, near its free end, has central hole of the coil 32, and a holding. 

60 a hole· 13 adapted to receive the balance portion 37 for the spoke· 28, at .the opposite 125 

wheel staff (not shown). The balance whCel end of the web. The holding portion 37 com.;.; 

rim 10, · with its widened portion ll .· and prises a first disk 3 9 having a . hole 40 . for 

spoke l~, is stamped from a sheet of non- the balance wheel staff 31, a connecting web 

magnetizable metal, such as brass. 37a and a· second disk 41 having a hole 42 

65 A plastics ~nember 14. is secured on the for the staff 31. · 130 
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The embodiments of Figs. 5 to 7 have 
many parts in common with the embodiment 
F:~s. 2-4. They utilize the balance. ~heel 

(\2' with its rim 26 and integral wi~ened 
5t- 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 

10 and 47 which encoinpass 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 showri), and 
a connecting web· portion 50. The plastics 

15 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 

20 only on one side of the coil. Alternatively 
the fingers may consist of opposite clainping 
. members, that is, each finger would have·· an 
opposite finger to clamp the coil between 
them. The coil is held at its outside 'peri-

25 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-

30 ferent outer diameters. · 
In the embodiment ·shown in Fig. 7, the 

outer fingers 53 ancj. 56 are extended away 
from the coil to form rim-holding portions 
57 and 58 respectively. As shown, the rim 

35 may be ~dhered to the portions. 57 and 58, 
which overlay the rim, by an adhesive such 
as epoxy adhesive, or the portions 57 and 
58 may each consist of opposed fingers which 
cla~p the rim between them. 

40 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. 

45 The material forming the plastics coil 
carrier member is not subjected to·. eddy 
currents. It permits a desirable red4ction 
in mass near the centre of the balance wheel, 
the ratio of the weight of plastics to brass 

50 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, 

55 by reduction of the thickness of the magnet 
or by special shaping of the shunt. 

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 65 
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 70 
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 75 · 
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 80 
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 85 
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. 90 

6. A balance wheel assembly as claimed in 
claim 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- 95 
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 100 
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. 105 

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 110 
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. 115 

STEVENS, HEWLETT & PERKINS 
WHAT WE CLAIM IS : - Chartered Patent Agents 
1. A balance wheel assembly of an electric: 5, Quality Court, 

or an electronic watch, comprising a balance Chancery Lane, 
60 wheel of metal cpnsisting of a rim having London, W.C.2. 
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· The embodiments ·of 'Figs. 5 to 7 have a widerted<porti~~ aric:t' a spok~. fixed to or 
many parts in common with the embodiment integral •with said w~c!_ened·· portion and· direc-

_;F:P,s. 2-4. They utilize the balance wheel :red inwai:dly:.'ofsaid >rim,· a plastics ·carrier 
.. <"' ·:2· with its rim. 26 and integral widened member .. fixed to saip: spok~ inwardly of said .···. 
S~l>Qrtion 27 and· spoke 28 and the coil 32 . i:im, and·ari electric~ coiLfixCd to 'and carried 65 

·. with its cooperating ma.gnet 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 

10 .:. ·:and 47 which encompass and firmly -hold the :.··<~-.-:.~ 
· :free end .of the spoke 28. The parallel portions · · · >:: · · 

:: ;'46 and 47 have hofes 48 and 49 respectively, : '. :\ 
<Jor the balance wheel staff (not showri), and . .. 

15 ····:ie:~:~~~; h:e~ l!'i~r~~ /?ha;I'n~ ~~~=~~ ·· <\Y 
' ing fi,ngers 52 and 53 and a right arm 54 with ·· >J 

. .. · ·similar extending fingers 55 and 56. Th~. coil ·· < . > 32 is adhered, for example, by epoxy adhe- 0. .. · '.· ,;J/'. · < sive, to the extending fingers which inay b~ ber has ·an integraJ tubUlar ·portion and ,sa~d: · · · •· ·' ·; /< 
2Q · .. only ~n one side of the coil. Alternatively coil has .a ,hl)J.e _which fas around said 'tubular.;_ 80 .·· •· · · .· ···· 

•· ·:.the. finger~ may consist of opposite clamping portion. ' • ·. . . . . . .. _ . . 
· ; ::members, that is, each .finger would have. an 4. A bala!lce _wheel assembly· a,s' claiin:ed ·i:n · · . 
... ,opposite finger to clamp the coil b~ween claim .1, wb¢rein the bala:nce .wheel' is of a· ... 
·»them. The coil is held at its outside peti- non-magnetif:meta:L ·.. · . . · · 

.25 ::;.phery. The outer diameter of the coi1 · is 5. A )~al~nce, wheel asseiµf)ly as clai:meg 
· Jess closely controlled as to tolerance than in claim:2; Whei'eip_ the plastics carri~ rij,eni;. 
·';is its inner diameter. Coµsequently, the plas- ber has·~ '.integral ,plastjcs W.eb connectiqg. 
~-tics arms 51 and 54 are slightly elastic its ai'ms··a:nd·.a plastics ring fixed to the 'web~ '.. · ' 
·,(springy) to encompass coils of slightly dif- and wherein. the coil has a hole which ·fits. · ·.· 

30 <ferent outer diameters. over the· exie#or surface of said ring. · ... ·. . . ; 90} 
/. In the embodiment shown .. in Fig. 7, the 6. A balanc'e wheel assembly as .claimed :.ill · . . 
>;'outer fingers 53 and 56 are exten4e.d away daifu 5, whi!feizl.the· c.O.il i~· adhered to the · 
.Jrom the coil to form rim"".holding .Portions web; . . . . . . . ' .. . . . 
(.·$7 and 58 respectively. As shown, the rim . 7~ A f)a.litnce wheel ~sseinbJf as claiinedin · 

35 )nay be a,dhered· to the portions 57 and 5.8, · · claim 2, :wherein tl:te plastics ~ms have· intt.:­
<,.which overlay the rim, by an· adhesive such gral · extending· fingers which are fixed. to the · 
<.as epoxy adhesive, or the portions 57 · and outer porti(;>n pf the c()il . . 
.· 58 may each consist of opposed fingers which 8. A 'b!ilan~. wheel. assembly as c~aii:ned:. 
>c~p.the rim between them. . in claim. 7;·_wlierein .each ann ·has an ad.di'... i ' 

40' The contact pin and "D" sha,ped insulating tiorial exi:enC:iing irie.tnber:fixed··t:o· the balance. too: . 
. ·jewel are not shown in Figs. 2-7, for the wheel ri¢;·. ·. . · . .. . . . . ..: 
>.purpose of simplicity of illustr~tion, but · 9. A ha.lance· _wheel asseµibly as claimed in , ... 

')'would be present in. these balance wheel claim 1~;; w!)erejn;:·~the> c~il •is. clari:i~d . be:.. . : .· 
.: assemblies. tween cl~mp)njei:lll)Crs whkh are formed by · 

45 <: The ·material forming the plastics coil the said · jing¢rs:. :. > , . , . ,. .. . _ , · . 105 
. ·:carrier member is not subjected to eddy 10. A. bS:la:nce: ~heel .@sseinbly as claimed 

,' .. -

.··, :._-_· /(;urrents. It permits a desirable reduction in any Qne .. of tlie preced,fog claims ~ncluding 
•,·in mass near the ·centre of the balance wheel, a balance wb~el staff. ·· . . ... ,:· · 
.. ~the ratio of the weight of plastics to brass . 11. A ·:b.alance wheel assembly substantially .. 

50 . being about 7 to L However; the strength as hereihbefote ·'described with reference , to ·119 
·•, pf _plastics may be less than the strength of Fig.· 1, Figs~';:t~il> 4,' Figs. 5 and. 6 or F1g.· 
. , metal, requiring a thicker balance wheel . 7 of th~ . ac¢ompanying. draWiI1gS. . . 

'. assembly. Such a thicker balance wheel may _ 12. A w~~ch, \Vhi<:ij ,focorporate~ the. pa~aJice . 
. i be accommodated in a . watch, for example, wheel as~eiribly .• a~' : :claimed . in any one . of' . . 

55 ff)y reduction of the thickness of the magnet the .preceqing:c1aims. ·: · _. _115 .. 
•.or by special shaping of .the shunt. · · ··.· ".,· : · · · · · 

sTEva:Ns;: JIE:wi:an & ~PERKIN-s 
. ::: · WHAT WE CLAIM IS: - . Oh~rterep · Patent Agents 

.,.: 1. A balance wheel assembly of an electric · · · ·· 5,. Quality' .Court, 
':or an electronic watch, comprising a balance . (Jhanee.ry · Lane, .· 

·~ff wheel of metf!l consisting of _a rim having · .· :;:.' ~op~on, ·w:e,2: 
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