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GAGNEBIN (54) A WRISTWATCH MOVEMENT (71)   We, SOCIETE SUISSE pour the bulk
to a point where such may be l'INDUSTRIE   HORLOGgRE   MAN- incorporated in
fine jewellery. AGEMENT SERVICES S.A., of 2500    The present invention
through an im- BIENNE SWITZERLAND, a Company  proved type of motionwork
contributes 5  organized under the laws of Switzerland, do  towards
reduction of volume of a watch and  50 hereby declare the invention for
which we  as will subsequently be seen provides a step pray that a patent
may be granted to us, and  of considerable importance in achieving a the
method by which it is to be performed, really small electronic wrist watch
move- to be particularly described in and by the  ment which at the same
time will conserve 10  following statement: -               certain of the
features which have been  55 The present invention relates to a wrist-
found practically indispensible for modern watch movement particularly for
wrist timepieces. To this end the movement in machines in which an
electrically driven dis- question is provided with a motion-work play has
its basic control signals derived  taking advantage of the space saving
quality 15  from a high precision frequency standard  of planetary gearing.
The various electronic 60 such as a quartz controlled oscillator and a
particulars of such a watch which in fact frequency divider.
enable one to provide maximum control Timepieces of this general category
have  functions and  correction  functions in in recent years become well
known and as in  minimum volume through use of electronics 20  any new
development provide many occa- do not form part of the present invention 65
sions to bring in improvements based on  and will be referred to only in
passing. It will advanced technology. Thus, for example, be noted that
among other particulars which the tendency in recent times has been to
have become superflous by virtue of the pre- incorporate more and more
details enabling  sent invention there is no need to provide a 25  complex
systems of electronic controls base or pillar-plate for the support of the
70 whereby corrections which in respect of numerous mechanical correcting
arrange- purely mechanical watches were effected by  ments often associated
with the prior art complex systems of gears and levers may  type of watch
movements. now be effected in a relatively simple man-   The invention
accordingly comprises a 30  ner through the use of electronic circuits.
wristwatch movement including an electric 75 Notwithstanding the numerous
features motor arranged to transmit motion to a now to be found in present
day electronic  minute hand and an hour hand wherein the watches there
still remains much to be done. motion-work comprises: Thus, such watches
continue to exhibit a cer- a planetary train having a centre wheel 35  tain
bulkiness and in general lack, to some  directly driven from the motor and
bearing a 80 extent at least, the elegance which may be  pair of
eccentrically located coaxial planet associated with the finer types of
purely  pinions which are fixed for rotation together mechanical  watches.
Although  many  and arranged respectively to engage a fixed improvements
continue  to  be  made, central gear and the hour wheel. 40  nevertheless
to some extent at least, it is   An embodiment of the invention will now
85 obvious that some basic rethinking is be described by way of example
with refer- necessary if one is to take full advantage of ence to the
accompanying drawing which the electronic possibilities and at the same
shows in basic outline form the mechanical time conserve the most important
features motion-work arrangement as taught by this 45  of a watch while at
the same time reducing  invention.                       90  



1,537,309 In the figure is to be found an electric the well-known manner as
a hollow cannon motor M which preferably is in the form of wheel over the
pipe portion of wheel B. In a an electric stepping motor such as taught for
well-known manner hour wheel F will carry example in US Patent No.
3,845,335. Such. an hour hand likewise now shown. 5  motor will be
energized from a miniature   From the well known manner in which  70 dry
cell (not shoWn) and the timing of its planetary trains operate it will be
evident energy pulses will be accomplished by  that as Wheel B rotates
plant pinion D is means of an electronic circuit (also not likewise forced
to rotate by its engagement shown) which may be controlled by a quartz
with fixed central gear C. Accordingly, 10 crystal in a manner which is by
now well planetary pinion E likewise rotates and so  75 known in the art.
rotating, forces hour wheel F to rotate. The In the preferred embodiment of
the  formula for the ratio of the train as shown is invention the
electronic circuit is arranged  in accordance withthe number of teeth on so
as to deliver one pulse each minute to  each of the respective gears and
pinions 15  motor M. The pulse timing, of course, will
80 be extremely precise in nature as deter- mined in fact by the nature of
the quartz controlled oscillator which regulates the           22   24
entire  movement. 20   The motor which is described in the above
24   24                  85 mentioned US patent is designed so that at each
pulse it rotates through 1/12th of a revolution. Such motion appears at
motor pinion A which is arranged to mesh with a  whereby the
reduction)appears .as 1 to 12. 25  centre wheel B. In a typical execution
of the  Since, as already explained, wheel B  90 invention pinion A will
have .14 leaves and  advances at  1/60th of a revolution each wheel B will
have 70 teeth, thus providing a  minute it follows that it will effect one
corn- ratio of 1 to 5. Thus it will be appreciated  plete revolution each
hour whereby hour that when pinion A rotates through 1/12th  wheel F will
make 1/12th of a revolution 30 of a revolution wheel B will rotate through
each hour in accordance with the well- 95 1/60th of. a revolution. In a
well-known  known  arrangements  of  mechanical manner wheel B will be
arranged to carry a  watches. minute hand which will thus be advanced
For such a type of watch movement it will successively through steps of 1
minute fol- be obvious that it is quite within the pos- 35 lowing the
receipt of each motor driving  sibilities of electronics to provide a
simple  100 pulse applied to motor M.             push-button control which
will permit rapid An important feature of the mechanism  corrections of
minutes and rapid corrections resides in the support arrangements made  of
hours for example when traversing time for the centre wheel and other
mechanisms zones. 40 hereinafter to be described. Fitted to the   It will
be appreciated that in such a watch  105 motor cage of motor M is a
supporting brac- extreme simplicity has been achieved, all the ket H and
solidly Mounted therein is a sup- motionwork in a conventional type of port
arbor G. As shown in the drawing arbor movement has been eliminated and the
base G extends upwardly to provide thereabove a plate has been eliminated
and finally a great 45 reduced cross-section portion K on which is degree
of compactness may be achieved  110 rotatably mounted the centre wheel B
pre- whereby the movement is suitable for a viously mentioned. Thus arbor G
and bear- ladies' watch  smaller than  heretofore ing section K are held
fixed by bracket H  achieved in electronic quartz types. whereas wheel B is
free to rotate thereon.    WHAT WE CLAIM IS: - 50   An enlarged section C
.of arbor G bears   1. A wristwatch movement including an  115 teeth
thereon and in fact constitutes a fixed  electric motor arranged to
transmit motion central gear of a planetary system. In the  to a minute
hand and an hour hand wherein 



arrangement under consideration geur C  the motion work comprises a
planetary train will have 22 teeth.                   having a centre wheel
directly driven from 55   Carried by wheel B is a pair of planet pin- the
motor, said centre wheel bearing a pair 120 ions D and E commonly mounted
on a shaft of eccentrically located coaxial planet pin- L born within a
bearing tube passing  ions which are fixed for rotation together through
the wheel B. Planet pinions D and  and one of which engages a fixed central
E are fastened to shaft . L and. rotate  gear and the other of which
engages the 60 together. Planet pinion D may have 24 teeth  hour wheel.
125 and is arranged to mesh with fixed gear C.   2. A wristwatch movement
as set forth Planet pinion E likewise has 24 teeth  in claim 1 wherein
theentire motion work is thereon and is arranged to mesh directly
supported by the motor thereby to eliminate with hour wheel F. Hour wheel F
likewise is the conventional base plate. 65 provided with 24 teeth and is
mounted in   3. A wristwatch movement as set forth  130    1,537,309 In the
figure is to be found an electric  the well-known manner as a hollow cannon
motor M which preferably is in the form of wheel over the' pipe portion of
wheel B. In a an electric stepping motor such as taught for well-known
manner hour wheel F will carry example in US Patent No. 3,845,335. Such  an
hour hand likewise now shown. 5  motor will be energized from a miniature
From the well known manner in which  70 dry cell (not shown) and the timing
of its planetary trains operate it will be evident' energy pulses will be
accomplished by  that as wheel B rotates plant pinion D is means of an
electronic circuit (also not likewise forced to rotate by its engagement
shown) which may be controlled by a quartz  with fixed central gear C.
Accordingly, 10  crystal in a manner which is by-now well planetary pinion
E likewise rotates and so  75 known in the art.
rotating, forces hour wheel F to rotate. The In the preferred embodiment of
the  formula for the ratio of the train as shown is invention the
electronic circuit is arranged  in accordance withthe number of teeth on so
as to deliver one pulse each minute to  each of the respective gears and
pinions 15  motor M. The pulse timing, of course, will
80 be extremely precise in nature as deter- mined in fact by the nature of
the quartz controlled oscillator which regulates the             4 entire
movement.                                     22 20    The motor which is
described in the above                                        24 mentioned
US patent is designed so that at each pulse it rotates through 1/12th of a
revolution. Such motion appears at motor pinion A which is arranged to mesh
with a  whereby the'reduction,appears as 1 to 12. 25  centre wheel B. In a
typical execution of the  Since, as already explained, wheel B  90
invention pinion A will have 14 leaves and  advances at 1/60th of a
revolution each wheel B will have 70 teeth, thus providing a  minute it
follows that it will effect one com- ratio of 1 to 5. Thus it will be
appreciated  plete revolution each hour whereby hour that when pinion A
rotates through 1/12th  wheel F will make 1/12th of a revolution 30  of a
revolution wheel B will rotate through  each hour in accordance with the
well- 95 1/60th of a revolution. In a well-known  known   arrangements  of
mechanical manner wheel B will be arranged to carry a  watches. minute hand
which will thus be advanced    For such a type of watch movement it will
successively through steps of 1 minute fol- be obvious that it is quite
within the pos- 35  lowing the receipt of each motor driving  sibilities of
electronics to provide a simple  100 pulse applied to motor M.
push-button control which will permit rapid An important feature of the
mechanism  corrections of minutes and rapid corrections resides in the
support arrangements made  of hours for example when traversing time 



for the centre wheel and other mechanisms zones. 40 hereinafter to be
described. Fitted to the   It will be appreciated that in such a watch  105
motor cage of motor M is a supporting brac- extreme simplicity has been
achieved, all the ket H and solidly mounted therein is a sup- motionwork in
a conventional type of port arbor G. As shown in the drawing arbor movement
has been eliminated and the base G extends upwardly to provide thereabove a
plate has been eliminated and finally a great 45 reduced cross-section
portion K on which is degree of compactness may be achieved  110 rotatably
mounted the centre wheel B pre-  whereby the movement is suitable for a
viously mentioned. Thus arbor G and bear- ladies' watch  smaller than
heretofore ing section K are held fixed by bracket H  achieved in
electronic quartz types. whereas wheel B is free to rotate thereon.    WHAT
WE CLAIM IS: - 50   An enlarged section C of arbor G bears   1. A
wristwatch movement including an  115 teeth thereon and in fact constitutes
a fixed  electric motor arranged to transmit motion central gear of a
planetary system. In the  to a minute hand and an hour hand wherein
arrangement under consideration geur C  the motion work comprises a
planetary train will have 22 teeth.                    having a centre
wheel directly driven from 55   Carried by wheel B is a pair of planet pin-
the motor, said centre wheel bearing a pair  120 ions D and E commonlv
mounted on a shaft of eccentrically located coaxial planet pin- L born
within .a bearing tube passing  ions which are fixed for rotation together
through the wheel B. Planet pinions D and  and one of which engages a fixed
central E are fastened to shaft L and rotate  gear and the other of which
engages the 60 together. Planet pinion D may have 24 teeth  hour wheel.
125 and is arranged to mesh with fixed gear C.   2. A wristwatch movement
as set forth Planet pinion E likewise has 24 teeth  in claim I wherein the
entire motion work is thereon and is arranged to mesh directly  supported
by the motor thereby to eliminate with hour wheel F. Hour wheel F likewise
is the conventional base plate. 65 provided with 24 teeth and is mounted in
3. A wristwatch movement as set forth  130    1,537,309 in claim 2 wherein
the motor cage is pro- trolled by a quartz crystal time standard vided with
a bracket to which a support provides driving pulses to the motor. arbor is
fixedly mounted.                  7. A wristwatch movement as set forth  20
4. A wristwatch movement as set forth  in claim 6 wherein the motor
comprises a 5   in claim 3 wherein the support arbor has the  stepping
motor. central gear immovably fixed thereto and in    8. A wristwatch
movement as set forth addition provides a bearing for the centre  in claim
7 wherein the motor is stepped once wheel.
perminute.                                 25 5. A wristwatch movement as
set forth    9. A wristwatch movement substantially 10  in claim 1 wherein
a shaft bearing extends as hereinbefore described with reference to through
said centre wheel and carries a shaft and as illustrated in the
accompanying draw- freely rotatable therein, a planet pinion  ing. being
fixed on each end of the shaft whereby  CLEVELAND AND JOHNSON
30 rotation of said centre wheel effects rotation    Chartered Patent
Agents, 15  of the planet pinions and the hour wheel.             Chancery
House, 6. A wristwatch movement as set forth               Chancery Lane,
in claim 1 wherein an electronic circuit con-        London, W. C. 2
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