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'§ United States of . America, do hereby
declare: the invention, for :which . we.. pray
that a Patent may be granted to us, and
the method by which it is to. be-performed,

. to.-be .particularly described in.and by the

10 following statement:— . . = S

The . present nvention relates to horology

~and  more particularly to: an indexing
"mechanism for a timepiece. s

A balance wheel when used. as a slave

15 motor in electric .or electronic watches
governed. by a- quartz crystal oscillator,
oscillates at a relatively low amplitude. It
is difficult with known indexing systems to
convert the relatively low amplitude oscil-

20 lations of the balance- wheel into rotary
motion. _ :

It is an object of this invention. to
provide a new and improved indexing
mechanism. .

.25 Another object of this invention is to
providle a new and improved low
amplitude indexing mechanism such as is
suitable for example for use in quartz

" crystal oscillator governed watches.

o = According to the present invention there
is provided an indexing mechanism for a
timepiece comprising: a balance staff jour-
nalled for oscillation; an. oscillator mounted
on the staff and causing movement of said

35 staff; an index wheel having a plurality of
peripheral teeth and a member mounted on
the balance staff comprising an index pin

support plate: having two arms and an’

index pin projecting away from the surface

40 of each arm alternately to engage the teeth
of the index wheel to cause indexing there-
of upon oscillation of said oscillator amd
staff, the index wheel teeth being cut to a
depth to it some variation in thé

45 ‘amplitude of oscillation of said oscillator
[Price 25,1 - - :
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and staff from a normal ‘amplitude, if the
mechanism is’ subjected. to sudden
movement, beforé~ the: index -pins- bank
against the root portions of the teeth. - o
" The indexing ‘mechanism ‘of the present 50
invention. is suitable as a low amplitude
indexing mechanism -for electric or eléc-
tronic watches particularly -quartz crystal
oscillator =~ governed . watches: The
mechanical oscillator, for - example a 55
balance wheel, may be governed by a
quartz crystal oscillator-and dividing circuit

of ‘the type described in our - copending
Patent Application No. 12630/70 (Serial
No. 1,300,257).. -The . oscillations of the 60
balance wheel occur at’ relatively low
amplitude .and conventional ‘indexing
systems are not generally satisfactory under
such conditions. - . .
"In this invention, the index wheel is 65

directly coupled to the oscillating balance

staff by a member mounted on the staff.
In a preferred form, a low amplitude

- oscillator such as a balance wheel and -a

plate member are both mounted on a 70
balance wheel staff and oscillate together.
The plate member includes pins mounted
thereon to engage the teeth of the index
wheel. The index wheel have a predeter-
mined deep cut configuration to permit 75
amplitude variations while the maximum
amplitude is limited by the banking of the
pins on the roots of the index wheel teeth.
The present invention will' now be
further described by way of example with g0
reference to the accompanying drawings,
wherein : B ;
Figure 1 is a plan view of an indexin,
mechanism according to the invention in a
waich, further details of which are not 85
illustrated, the movement of the low
amplitude -oscillator being shown in phan-
tom; and ' S
Figure 2 is a partially cross-sectioned
side view of the mechanism - shown in 90
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Figure 1.

Referritig to the drawings, the 'i‘n"d'ex'ingj
meéchanism includes a balance assembly 10-

~including a low amplitude oscillator 12

"* 5 such as a balance member or wheel having

- either a ‘coil or magnet (not shown)

mounted thereon. The balance member 12

is mounted ‘about a balance staff 13 which
;. is journalled at one end in a bearing 14.
10-An index pin support plate 16 is also fixe-
dly - mounted to the balance staff and
spaced apart from balance member 12 by
a member 17. = .. . 1o

The index pin support plate 16 comi .

15 prises a base portion 18 and two arms 19
and 21 extending outwardly therefrom -at
an angle. A pair of pins 22 and 23 are

mounted one in each arm 19 and 21:res--

pectively for contacting the teeth 24 of ‘an

20 index wheel 11. The index = pins. extend

away from the plate 16 at right angles and
alternately drive the index wheel 11 as the
balance staff oscillates back and forth. The
pins 22 and 23 are shown in peak position
25 for normal amplitude in Figure 1, that is
.one pin 22 being located about half way
down the radial wall of a tooth 24. The
motion of the staff 13 is transmitted

through the movement of the plate 16 as.

30 stown in phantom in Figure 1.~ . = .
The index wheel teeth 24 are deep cut

to permit amplitude  variations which may
be caused by sudden jolts and movements.
The pins 22 and 23 bank against the roots

" 35 26 of the teeth 24 whenever the amplitude

is excessively disturbed. The pins 22 and
23 thereby limit -the balance amplitude to
an acceptable level which is a function
normally performed by an index lever. -
The index- wheel 11 is: mounted about a
staff 27 which is journalled at one end in a
bearing 28 in a train bridge 29 while the
other end is journalled in a bearing 31 in a
front frame 32. A drag disc 33 having a
45 plurality of teeth 34 on the outer periphery
thereof is fixedly mounted on the bottom
of the index wheel 11. The teeth 34 of the
disc 33 are engaged by one end of an
elongated drag spring 36 to prevent reverse
50 motion of the wheel 11  during indexing.
The other end of spring 36 is niounted in a
support 37 which is secured to the front
frame 32. .
- In operation, the balance staff 13 oscil-
55 lates under control of an electric or elec-
tronic ‘drive  means (mot shown).. The pins
22 and 23 alternately engage the teeth 24
of the index wheel 11 as the index pin
support plate 16 is oscillated by the
60 balance staff 13. The pin 22 rides on the
surface of a tooth 24 moving wheel 11 in
the indicated direction. As the pin 22
becomes disengaged from a tooth 24, the
pin 23 comes into contact with another
65 index wheel tooth 24, see illustration in

phantom. The drag spring 36 engages the
disc® 33 to prevent any backward <
movement of the index wheel 11 during
operation. - . .

The "indexing mechanismof the present 70
invention: is . particularly intended for =
timepieces such as quartz crystal watches - -

‘wherein the balance  wheel oscillates at ‘a

relatively low amplitude. Since such

watches are intended to be extremely 75 -

accurate, the indexing: system must be
extremely efficient and must avoid the

- introduction’ of errors. This is accomplished

by means of direct coupling between the
balance assembly 10 and the index wheel 80
11. There is' no provision for the con-
ventional index lever .which would .be
ineffective. at. low . balance amplitudes of
oscillation. . . .- . :

. If an index lever were to be used, the 85
design.would be unnecessarily. complicated
and the banking problems’ associated with
such levers .would be introduced. With the
present invention, a: jolt ‘would. cause the -
pin 22 or 23 to bank-on the root 26 of the 9¢-
index tooth 24. The index wheel teeth are
particularly . deep. c¢ut ‘fo° permit some
amplitude variation due to a jolt before
banking occurs. . - - T R

The indexing. mechanism described 95
herein is an efficient:means for transmitting
power from the balance wheel without the
use. of . intermediate: . indexing levers.
Furthermore, the problems associated with
indexing systems such as maintaining the. 100
lever in draw at its extreme positions, are -
eliminated. - . '

Having regard to the provisions of Sec-
tion 9 of the Patent Act, attention is
directed to the claims of Patent No.
1292237, = '

WHAT WE CLAIM IS:—. :

.1. An indexing mechanism for a
timepiece comprising: a balance staff jour-
nalled for oscillation; an oscillator mounted
on the staff and causing movement of said
staff; an- index ‘wheel having a plurality of
peripheral teeth and a member mounted on
the balance staff comprising an index. pin
support plate having two arms and “an
index pin projecting away from the surface
of each arm alternately to engage the teeth
of the index wheel to cause indexing there:
of upon oscillation of said oscillator and
staff, the index- wheel teeth being cut to'a
depth - to permit some variation in " the
amplitude of oscillation of ‘said - oscillator
and staff from a normal amplitude, if the
mechanism * is - subjected  to * sudden
movement, - before the index pins ‘bank j25
against the root portions of the teeth, - - -

2. An indexing mechanism in accor-
dance with Claim 1 further including: a
drag disc mounted on one side of the
index wheel and having a plurality of per-
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Figure 1.

Referring to the drawings, the indexing

mechanism includes a balance assembly 10
including a low amplitude oscillator 12
5 such as a balance member or wheel havin
either a coil or magnet (not shown
mounted thereon. The balance member 12

is mounted about a balance staff 13 which .

. is journalled at one end in a bearing 14.
10 -An index pin support plate 16 is also fixe-
dly mounted to the balance staff and
spaced apart from balance member 12 by

a member 17. ’
The index pin support plate 16 com-
15 prises a base portion 18 and two arms 19
- and 21 extending outwardly therefrom at
an angle. A pair of pins 22 and 23 are

mounted one in each arm 19 and 21 res--

pectively for contacting the teeth 24 of an
20 index wheel 11. The index pins extend
away from the plate 16 at right angles and

alternately drive the index wheel 11 as the

balance staff oscillates back and forth. The

pins 22 and 23 are shown in peak position
25 for normal amplitude in Figure 1, that is

one pin 22 being located about half way

down the radial wall of a tooth 24. The

motion of the staff 13 is transmitted

through the movement of the plate 16 as
30 shown in phantom in Figure 1.

The index wheel teeth 24 are deep cut
to permit amplitude variations which may
be caused by sudden jolts and movements.
The pins 22 and 23 bank against the roots

35 26 of the teeth 24 whenever the amplitude
is excessively disturbed. The pins 22 and
23 thereby limit the balance amplitude to
an acceptable level which is a function
normally performed by an index lever.

The index wheel 11 is mounted about a
staff 27 which is journalled at.one end in a
bearing 28 in a train bridge 29 while the
other end is journalled in a bearing 31 in a
front frame 32. A drag disc 33 having a

45 plurality of teeth 34 on the outer periphery
thereof is fixedly mounted on the bottom
of the index wheel 11. The teeth 34 of the
disc 33 are engaged by one end of an
elongated drag spring 36 to prevent reverse

50 motion of the wheel 11 during indexing.
The other end of spring 36 is mounted in a
support 37 which is secured to the front
frame 32.

In operation, the balance staff 13 oscil-

55 lates under control of an electric or elec-
tronic drive means (not shown). The pins
22 and 23 alternately engage the teeth 24
of the index wheel 11 as the index pin
support plate 16 is oscillated by the

60 balance staff 13., The pin 22 rides on the
surface of a tooth 24 moving wheel 11 in
the indicated direction. As the pin 22
becomes disengaged from a tooth 24, the
pin 23 comes into comtact with another

65 index wheel tooth 24, see illustration in

phantom, The drag spring 36 engages the -~
disc 33 to prevent any backward _ .
movement of the index wheel 11 during -
operation. T

The indexing mechanism-of the present 7g9° -

invention is particularly intended for = -

timepieces such as quartz crystal watches ="

wherein the balance wheel oscillates at a .
relatively low amplitude. Since such -~ .
watches are intended to be extremely 75
accurate, the indexing system must
extremely efficient and must avoid the
introduction of errors. This is accomplished

by means of direct coupling between the

balance assembly 10 and the index wheel 80 -

11. There is no provision for the con-
ventional index lever which would be
ineffective at low balance amplitudes of
oscillation.

If an index lever were to be used, the g5
design would be unnecessarily complicated
and the banking problems associated with
such levers would be introduced. With the
present invention, a jolt would cause the
pin 22 or 23 to bank on the root 26 of the 90
index tooth 24. The index wheel teeth are
particularly deep cut to permit some
amplitude variation due to a jolt before
banking occurs.

The indexing mechanism described 95
herein is an efficient means for transmitting
power from the balance wheel without the
use of intermediate indexing levers.
Furthermore, the problems associated with
indexing systems such as maintaining the 100
lever in draw at its extreme positions, are
eliminated.

Having regard to the provisions of Sec-
tion 9 of the Patent Act, attention is-
directed to the claims of Patent No. 105
1292 237.

WHAT WE CLAIM I1S:—

1. An indexing mechanism for a
timepiece comprising: a balance staff jour-
nalled for oscillation; an oscillator mounted 130
on the staff and causing movement of said
staff; an index wheel having a plurality of
peripheral teeth and a member mounted on
the balance staff comprising an index pin
support plate having two arms and an 115
index pin projecting away from the surface
of each arm alternately to engage the teeth
of the index wheel to cause indexing there-
of upon oscillation of said oscillator and
staff, the index whee!l teeth being cut to a 120
depth to permit some variation in the
amplitude of oscillation of said oscillator
and staff from a normal amplitude, if the
mechanism is subjected to sudden
movement, before the index pins bank 125
against the root portions of the teeth.

2. An indexing mechanism in accor-
dance with Claim 1 further including: a
drag disc mounted on one side of the
index wheel and having a plurality of per- 130
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ipheral teeth, and a drag spring fixedly 5. An indexing mechansim- for a 15
mounted at one end and engaging the disc timepiece constructed, arranged and
teeth with the other end to prevent reverse adapted to operate substantially as herein-
movement of the index wheel. before described with reference to the
5 3. An indexing mechanism in accor- accompanying drawings.

dance with Claim 1 or Claim 2 ‘wherein: 6. A watch incorporating an indexing 20
the oscillator comprises a balance wheel mechanism in accordance with any one of
having a relatively low amplitude of oscil- the preceding claims.

lation.
100 4. An indexing mechanism in accor- STEVENS, HEWLETT & PERKINS,
_ dance with Claim 3, wherein: the balance Chartered Patent Agents,
wheel is used as a slave motfor being 5, Quality Court,
governed by a high frequency time stan- Chancery Lane,
dard. London, WC2A 1HZ.
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