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-1- CLOCKWORK MOVEMENT COVPRI SI NG A GUI DI NG TUBE -
BETWEEN A PLATE AND A BRI DGE The present invention concerns a
cl bckwor k novenent conprising a |lower plate, a fixed bridge fixed to said
“Pptate, a fixed guiding tube having two ends nounted in respective orifices
of said plate and of the bridge, and a~lotary wheel shaft passing through
an axi al bore of the tube and guided by the latter. Usi ng such a

gui ding tube to guide |Et®u@idrk Movei@inr shabkiwhiichapegspsnghr ough the
plate and the bridge and which carries, Tor example, .a B-%Hd bel ow the plate
(i.e. on the dial side) arcBERFNEEN,SyELATE BNDReBRIDGR\n. Beyond such
wheel , the end of the shaft is generally supported by a second bridge or a
second pl ate. Figuiﬁ 2 of patent GB 1 459 287 iIIustr;te “gq_ahagrnatige
wherein the tube i S ROBFESETNT HFHCRT SFORCRTPHgR SATCK T “AYSTHRS
centre -of thecdmplrisingua deotvhe edmtent ra cfikaflt dmifdgeef hwed, td nskidand
second hands. I n speh gon . n i dge.d s; fi xed
to the plate B&aﬁganéao?l§%§e%¥ggﬁP%P§¥ﬂ%gng%g#ﬁg ?ﬁ?@egﬁﬁgngﬁ%er,<ah%%h
may al so carr yesmecbivegesifiicdsf 6€reatd| plate, and ¢5 EhowAridg<exangl @ by

pat ent "CH 538,108, Thasse pi Lhare BaVe;bhe i SAMNANLA0R.0h1 N0 40 bRe

pl aced, in plane virew, outside zones occupied by the wheels and pinions of
the novenent Bbebfednd: Fuipedt BY ablde tFREERY dges. They are thus often placed

50 15 hmoseozsgeiathauen) dopes oty bsermy b saseritycascocerye

| ocati ons. Si%z%z%ﬁﬁ PARSPFe§ ﬁpugﬁvéﬂﬁ)/ #get8g§v§%§t9ﬁ§égg 24
which carries, for example, a hand below the plate (i.e.
on the dial side) and a wheel above the bridge is known.
Beyond such wheel, the end of the shaft is generally
supported by a second bridge or a second plate. Figure 2
of patent GB 1 459 287 illustrates an alternative wherein
the tube is mounted in orifices of a bridge and a dial, at
the centre of the dial, to guide the concentric shafts of
the hour, minute and second hands.

In such conventional constructions, each bridge is
fixed to the plate by means of screw pillars, generally
three in number, which may also carry two bridges at
different levels, as is shown for example by patent
CH 588 108. These pillars have the disadvantage of having
to be placed, in plane view, outside zones occupied by the
wheels and pinions of the movement between the plate and _
the bridges. They are thus often placed close to the edges
of the bridges and this may lead to an increase in the
size, thickness and weight of the bridges. Any guiding

-tubes occupy other locations.

An aim of the present invention is to avoid the
aforementioned drawback énd.to allow as compact and light
as possible a design of the movement, in particular in the
case of a complicated movement such as that of a
chronograph watch. )

The invention thus concerns a clockwork movement of

the type indicated hereinbefore, characterised in that the



af orenmenti oned drawback and to all ow as conpact and |ight as possible a
dessign.of the novenment, in particular in the case of a conplicated novenent

such as that of a chronograph watch. The invention thus concerns a
cl.ockwor k novenent of the type indi catecd herei nbefore, characterised in
that the -2- tube conprises two external

opposi te shoul @&pe GPEPEILSE S d¥yprcekvelrpadgappstsisa thpwldenndabls tinglge
to maintain a P@éﬁé& %Qﬁ{é’@%ﬁ"ﬂéﬂ@tﬁé%éﬁﬂﬁé %emal*lta-#@s

a basic idea of c|[l e |nve i on consists i'n replacing_at |east_ one of
usual bridge ptlESFEMERRE (ST fefwepns pdfaPlatenaps Fé%@ bgidgespeci al
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in the space between.the te and the i.s.results not only in an
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wat ches, are a certain distance ge o at'e,
di stances bet wekhuahed ane tgmwesxawq betivken tthan ptllaé:ajlem@ncbg B;ethm
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. certain cases, or th e g nore ri
fixed to the ma?@n§FﬁSF9b ¢ #@éh@tdionsclrrév@l% ewz@ugaltl@ ghuE tth@ Mﬁi&ht
between the plgtecR@doti@gd | f96adBUCH LS Cf & VBhd wlrg};mjpfbllqsas: ¢ han
conventional pillars and thejr p05|t|o t hus be nore, free
The function oftRFR FAB SHILHHEAI CEpRRM d’étﬂjsgtbfa’éed&?‘{ﬁﬁ TSt &

mai ntai n a perircthyodedrasl wapches, are at a certain distance from the
edge of the plate, the distances between them are
generally smaller than the distances between conventional
pillars, so that the thickness of the bridge may be
reduced in certain cases, or the bridge may be made more
rigid. The bridge may be fixed to the plate simply by
means of screws tending to grip the tubes between the -
plate and the bridge. Such screws require much less space
than conventional pillars and their position may thus be
chosen more freely.
The function of the two external shoulders of each
_guiding tube is to maintain a perfectly defined gap
between the plate and the bridge, given'that the shafts of
wheels and pinions are usually mounted so as to pivot on
these two elements. This problem and this function do not
exist in the aforementioned construction according to
patent GB 1 459 287, wherein the tube is fixed to the dial
without the aid of a shoulder and there is no pivoting on
the dial.
Other features and advantages of the present
invention will appear in the description of a preferred
embodiment, given hereinafter by way of non-limiting

example, with reference to the attached drawings, in
which : '



betweéen the plate and the bridge, given that the shafts of wheels and

pi hions are usually nounted so as to pivot on these two elenents. This
problem and this function do not exist in the aforenentioned construction
according to patent GB 1 459 287, whereijnthe tube is fixed to the dial
without the aid of a shoulder and there is no pi voting on the dial.

Ot her features and adv&igagss lofig he presensechuent véeewnidfl appeat pd &he
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non-limting exan%e wi.th eréence to the atta dravmngs I'n I ch
- 3- - Fi gUfFoRqEraph medshse@nflon view of a part of a novenent

according to the Iwenmw@mre 2t ended Jieip 13 eI v Y&l ChE 8RE gear-
Figure 2 is a si |If|%f<£| e vie oE the ear - he in brigdge, along the
line I1-11 of § %ﬁhep?ﬁ g€, along fbpeline R&-Hbv@ g?Ee awn with the
di al situated towarlls fhegubet tJo,rn thee mdveendrey rnL 51 Wvdn refiehs tloe saieilhi ng
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situated on the opposite si F§es
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conprises here the rotor a ste for, atfac {0 a_ pinion
wheel 7 neshed<m1Fﬁ?ﬁomoﬁe@ﬁﬂtaﬁpaﬁﬁééeﬁolé &hﬁ(ﬂPQVe%hﬁoﬁa%h@épngrhéehed

on pinion 8 anIbW@ﬂ%E&jt@nlaanbﬁérJtQal-W%ﬂl‘@éA@ee'a% %%e&' @ﬂl%'tsa foramd by
elenments 5 to 8 are sup Qrteg by bridge 2 and up% | at C_}/ ans of
bearings 11. fﬁegﬁﬁﬁé arrange between ge plate

Gear-train 4 comprlses here the rotor 5 of a stepping
motor, attached to a pinion 6, a wheel 7 meshed on pinion
6 and attached to a pinion 8, and a wheel 9 meshed on
pinion 8 and mounted on a shaft 10. The two wheels and
pinions formed by elements 5 to 8 are supported by bridge
2 and upper plate 3 by means of bearings 11. The upper end
of shaft 10 comprises a pivot 12 supported by a bearing 13
fixed in upper plate 3. Moreover, shaft 10 passes through
a central bore 14 of a guiding tube 15 engaged in
respective cylindrical orifices 16 and 17 of bridge 2 and
lower plate 1, so that shaft 10 passes through bridge 2
and plate 1. Shaft 10 has a lower end 18 which also passes
through dial 19 of the watch and carries a hand 18a. This
hand may be for example the hand of a minute or hour
counter of the chronograph. According to the usual
arrangement, the counter is at a distance from centre 30
(figure 2) of the movement and of dial 19, this centre
being occupied by the shafts of the hour and minute hands
of the watch, and by the central hand of the chronograph.
A first end 20 of tube 15 is driven into
corresponding orifice 16 of bridge 2, so that the tube is
fixed to the bridge. Above this end 20, tube 15 has an
annular frontal shoulder 21 which abuts bridge 2. This
shoulder is followed by a cylindrical bearing surface 22
engaged in a hole 23 of a printed circuit board 24 placed
against the lower face of bridge 2. Surface 22 is thus



of shaft 10 conprises a pivot 12 supported by a bearing 13 fixed in upper
pl ate 3. Moreover, shaft 10 passes through a central bore 14 of a guiding
tube 15 engaged in respective cylindrical orifices 16 and 17 of bridge 2
and lower plate 1, so that shaft 10 passes through bridge 2 and plate 1.
Shaft 10 has a Iomer end 18 which al so p#sses through dial 19 of the watch
and carries a adhfd 1®®d The sphandivay Weafdr 2dxanp| et hewnandl afea mudH e

or hour count e}509£‘dt BeinBr ‘EGQ%%theﬁ%%ﬂ%é%i‘%é’S%% EE%GQ%”E(%éj the

counter is at a distance fromce verren
dial 19, this S&AvRL w%@g%aﬁﬁwnbmeh@ogm gesdoplehe heur and m nute

hands of the watch, L@wérbénahqscw r@ubélamﬁ ok hR PRI R pla
first end 20 of tg 1§ is _driven i correspondlnﬁ orlflcg éG of grldge
2, so that theCFuh&Pslfi 95dlt°EYth€ l:lenge' i $5efH1969 POk & Shas
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22 is thus example two screws 31 (flgure 24 aabspros&deﬁo pisiicth gruldoar d
24 in its own plagge §u%é)§9ard S0 1 W, &wéh@g'e'eﬁ@aatasgr%' et o

struts (not shown)  arran bt ween t he Boar d and end 25
of tube 15 is @ﬁ@@&@i%M@hO@&Qﬂk@e¢ﬁ @mfané.ﬂﬁopfhﬁwbem%ﬁe thegeare it

i s guided and QBEQrEMEbEhEEQEHBQ11@%08% bglbﬁbszegg ihukecl e Rt AUl ar
frontal shoul der I ch abuts pl 1 Nbreover for exanple two screws

31 (figure 2) GPeSphFucHHRS Wﬁﬂ?ﬂ?ﬂﬁﬂthﬁQ%ﬂ?? SrEowards plate 1 and thus
tend to grip these Wiwhin bore 14 of tube 15, shaft 10 has a diameter

which is slightly less than that of the'bore, except on a
cylindrical step 27 whose diameter corresponds to that of
bore 14 to assure lateral guiding of the shaft. This step
27 is preferably situated in the zone of lower end 25 of
the tube, i.e. as far as possible from opposite bearing
13. Shaft 10 further comprises a collar 28 which abuts
first end 20 of tube 15 to assure its axial positioning.
This collar is also used as a stop for wheel 9 driven onto
the shaft.

In the chronograph movement described here, three
shafts 10, 32 and 33 (figure 2) are provided, which pass
through lower plate 1 and bridge 2, for example for three
counters or for two counters and small second.
Consequently, these shafts are guided by means of three
guiding tubes 15, so that bridge 2 can be supported solely
by these three tubes, which replace the conventional
pillars and guarantee a precise gap between plate 1 and
bridge 2. The resulting advantages are explained
hereinbefore. Bridge 2 may also be supported by means of a
combination of one or more guiding tubes and one oxr more
conventional pillars.

Positioning of printed circuit board 24 may be
assured by two of tubes 15 alone, corresponding orifice 23

of the board being circular around one of the tubes and



el ements on shoulders 21 and 26 of tube 15, thereby assuring the stability
of bridge 2 as in the conventional constructions mentioned hereinbefore.
Wthin bore 14 of tube 15, shaft 10 has a dianeter which is slightly |ess
than that of the bore, except on a cylindrical step 27 whose di aneter
corresponds to that of bore 14 to assut®- |l ateral guiding of the shaft. This
step 27 is preieigdtydsatoaha@dehd bRacz0ne Qf1iloveinenth 25eQbahbeohube:
i.e. as far q&FF §§|b e fromopposite bearing 13. Shaft 10 further
conprises a colTar whi ch abuts first end 20 of tube 15 to assure its
axi al positioning. IThwslofurrhes s stots@dehat atkéopnirentibaemad dliseen
onto the shaf I I r. mpvenent. _descri re, three
ohatts 10 SFRRLY P (%%%e%)%%%%’?&ﬂe S SR #Pﬁ’aeé‘ls)%ﬂﬁ‘:&%ug’h oS
plate 1 and Fhalfe 20 ¢onldxbheplatigmeliyhrmpmoedrisy of t$ ogui dongodmier s
and smal | second, Gongeqypntliy Jihetgeshatbhisar e gui ded by means of three
gui ding tubes 15, so that_ bridge 2 can_be supported solely by these three
tubes, which repl dektRABIBoNRAL iIRFRFSPiPPar de8RF IPFdratht &€ &8 HF edis e 3gap
Eet w_eeg PI at Et:rié:@ﬂg@gbébﬁgﬂra%ichthgtﬁés u_lhbbtm&a;glvaﬁ}agaisfar %@@%lawtesiny f
erei nbefore._Bri al.so be supported by neans_of_a cqonbination o
one or nore goRf A t%%gﬁQﬁﬁr(ﬂﬂque % &k irsh passes
Posi ti oni ng ofhypsugh dsbtdi rec brtide@amtid?4 pawtke assured by two of tubes 15
al one, corresponding orifice 23 of the board being circular around one of
t he tubes and -5- elongated around the
other to allow thermal expansion of the board.



It wi'll further vention may al so apply to the case
wherein there is n Mﬁ ‘lmﬂggmml nce shaft 10 could be entirely
supported by its gui of with the aid of other neans.

Akt hough the preceding descrl ption ref eLs to a chronograph watch, the

I nvention may al so apply to any type of  cl ockwork novenment conprising a
shaft which pElAEMSt hr ough both a bridge and a pl ate.

-6- CLAI M5 1. d ockwork novenment conprising a |ower plate (1), a
bridge (2) fixed to said plate, a fixed guiding tube (15) having two ends
mount ed in respectile Gradkwaesk afowzmehtpl admepaiding ahéohehrdpé,atfimd]a
rotary wheel gh 0)(-pas thro | Qor e and
gui ded by theélg%tldgle @ %Jéﬂre%%t tel-l[’)l ;ég‘gda#?%%% % fg)%]&l } §pﬁtﬁlksi)es t wo
opposi te extebhal SR¥imgertwg 2endsemoamnad ninr @9;5@@@@6@ ca?gafmsesmﬂj

plate (1) andsibe b'lla(ig-ﬁa(r% éé’ E’ﬁé“@ﬂigae dep ggnaned (AR, behueen 3l dt

plate and sai g{-g venent according to claiml, char acterl sed

inthat a fir gﬁféf‘gofthﬂ?élgtl'hbaen|%XH?#véﬁrient(&%)hé’fcoFlﬂés58#&% fgrd
orifice (16) ,gﬁi@e@tﬂshertkeaﬁdLa(dﬁ)r being laterally guided in the other
orifice (17) venment gccordl n

..M tqo.claim2 racterlsedlnthat
said first end (20 *?‘Ea‘dg%éﬁel ntld'lt'ﬁl%glc_)ri e(:etlﬂ)nﬂla tﬁggg §es two y
Movenent accoPpibegite emyewial hehqrlded nRL) &6 amim:r:arg efesmd:uimet]twt it

conprises a pLiRifde said plate (1) and the bridge (2) to maintain a
determined gap between said plate and said bridge.

2. Movement according to claim 1, characterised in
that a first end (20) of the tube is driven into the
corresponding orifice (16), the other end (25) being
laterally guided in the other orifice (17) |

3. Movement according to claim 2, characterised in
that said first end (20) is driven into the orifice of the
bridge (2).

4. Movement according to any of the preceding
claims, characterised in that it comprises a printed
circuit element (24) which is applied against the bridge
(2) and provided with a hole (23) through which the tube
passes, and in that the tube has a peripheral bearing
surface (22) which co-operates with said hole to position
said element.

5. Movement according to any of the preceding
claims, characterised in that the shaft (10) comprises a
collar (28) acting as an axial stop against the tube.

6. Movement according to claim 5, characterised in
that it further comprises an upper plate (3) arranged
above the bridge (2) and provided with a bearing (13)
supporting a pivot (12) of the shaft.

7. Movement agcording to any of the preceding
claims, characterised in that said shaft (10) is that of a

chronograph counter and bears a hand below the lower plate
(1) .



peri pheral bea whi ch co-operates with said hole to
pesition said el enent. Movenent according to any of the preceding
claims, characterised in that the shaft’{10) conprises a collar (28) acting
as an axi al stop aBai¥i’YemRatt upecording 6tovbaeyenbfactbedi nyeceding m 5,
char act er i sedlafimshalchalr aldHdii®le L rd | G I

above the br%ﬁ\ge %%) ancl provj ded \%\nq{)he}gaq%e% ;hgp {%%)Q gggpérs'% iﬂﬁ'gf%{lﬂfg?eot
(12) of the SASfEoWer plape \)ehshmeansref ngh¥ecanf spichéuhastetithy

cl ai ns, chgrauﬂeﬂcxahéru:h?ltéﬂ%ﬂn?habtg%ma §§i§hg@b§g BethieitD & 2080
counter an a ow the lower plate (1).

-7- . 8. gé%e%?aagg E§%+%§?b any of the preceding clains,
characterised in that the bridge (2) is fixed to the lower plate (1) by
nmeans of three of said tubes (15) and screws (31) tending to grip said

t ubes between said plate and the bridge.

circuit el enen i i pplied against the bridge (2) and provided
with a hole (ZE! |H H |g the tube passes, and in that the tube has a
c S taces(
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