{No Model.) 2 Sheets—Sheet 1.

E. ANTOINE,
WINDING INDICATOR FOR WATCHES.

No. 588,373.. ' Patented Aug. 17, 1897.

WZitinesses: . L reveredo

A e Fred e
Pt f) Rorna é}{ ‘/V “‘EZ,%:?;%

JTHO., WASHINGTON, D. ©




Sheet 2.

2 Sheets

E. ANTOINE.
WINDING INDICATOR FOR WATCHES.

{(No Model.)

—

= o

\\ ,Imul‘ l’/“ N Ny

- Patented Aug. 17, 1897.

wm-

(VP =2t [sszrzrrs gy W prrssrse m
oy I i 7 Z a7 .

/.W“ ¢ /ME'/////JJWIM S xne w1
F . !

”/l//a AN
I“- :

[ JTTTTLNTIN

2827 \\\xl_”

FIG.5.

\\\'/i L
Webresses:

No. 588,373.

L reveretor
5 Hlviny s

AIS PETERS CO . PHOTO-LITHO.




I0

15

20

25

30

35

40

45

5o

UNITED STATES

PaTeENnT OFFICE.

ERNEST ANTOINE, OF BESANCON, FTRANCE.

WINDING-INDICATOR FOR WATCHES.

SPECIFICATION forming part of Letters Patent No. 588,373, dated August 17, 1897.
Application filed May 17,1897, Serial No, 636,849, (No model) Patented in Switzerland Novemher 18,1898, No, 13,340,

To @ll whom it may concern:

Beitknown that I, ERNEST ANTOINE, a citi-
zen of the French Republic, residing at Be-
sangon, (Doubs,) in the Republic of France,
have invented certain new and useful Im-
provementsin and Connected with Watches,
Clocks, and the Like, (for which a patent has
been granted in Switzerland,No. 13,340, dated
November 18,1896,) of which the following is
a clear and complete specification.

This invention relates to a device appli-
cable to all timepieces operated by springs,
whereby the extent to which the main or driv-
ing spring has been unwound can be seen at
any moment, therebyindicating whether the
timepiece needs winding up.

To enable my invention to be fully under-
stood, I will describe it by reference to the
accompanying drawings, wherein an embodi-
ment thereof is illustrated.

Figure 1 is a face view of the movement of
a watch having my device applied thereto, a
portion of the top plate being broken away
to show the gearing belowit. TFig. 2isa frag-
mentary view of the opposite face of the
movement to that seen in Fig. 1 and showing
the particular mechanism of this invention.
I'ig. 3 is a fragmentary section on lie 3 8 in
Fig. 1. Tig. 4is a detached sectional view of
the wheel 0°. Fig. 5 is a viewsimilar to Tig.
2, showing the addition of a time-indicating
hand. Tig. 6is a view of the graduated eir-
cle on the dial for the hands m and n.

Arepresents the spring-barrel of the watch-
movement; B, the stem-arbor; C,the spring-
arbor; D, the top plate of the movement, and
I the bottom or pillar plate nearest the dial
G, Fig. 4.

The barrel A contains the main spring of
the watch, and on its arbor C is fixed the
ratchet-wheel ¢, the teeth of which are gear-
teeth. The ratchet-wheel has the usual pawl
7. (SeeninFig.1.) The teeth of the ratchet-
wheel @ gear with those of the winding-wheel
0% Fig. 1, which latter, Fig. 4, turns Ioosely,
being an intermediate and gears with a wheel
', also loosely mounted and integral with a
pinion 0% gearing with a wheel U, loose on its
arbor E, which latter has a bearing in the top
plate D and the bottom or pillar plate F, Fig.
3, and carries a pinion ¢ on the same side of

the pillar-plate as the mechanism seen in Fig.
2. The wheel 1’ has, as clearly shown in Fig.
4, a double set of teeth or crown and spur
teeth, so as to enable the spur-teeth to gear
with the wheels ¢ and 6" and the crown-teeth
to gearwith the winding-pinion s on the steni-
arbor B. The pinion ¢ gears with a wheel g,
the boss 1 of which earries on the side nearest
the dial G of the watch a hand or pointer m,
adapted to move over graduations on the dial,
the said graduations being divided in aceord-
ance with the number of hours that the watch
is constructed to run at one winding.

The wheel b is made integral with a pinion
d, which gears with a wheel f, Fig. 3, fixed
on one end of an arbor /, mounted to rotate
in a bearing in a wheel 4, the opposite end of
said arbor carrying a wheel %, which gears
with a pinion [, fixed on the arbor E. The
wheel 7 is loose on the arbor E and gears with
the barrel-wheel. J.

The pinion d and the wheel f are of the
same diameter, while the diameter of the
pinion ! is only two-thirds of thatof the wheel
k. The relation between the teeth of the
ratchet-wheel ‘@ and the wheels b° ' D and
that between the teeth of the wheels J j are
such that the angular displacement of the
wheel j for one revolution of the barrel is
three times as great as that of the wheel b
for ore revolution of the ratchet-wheel .
The arbor of the wheel gy can be placed at
any point on the straight line extending from
the axis of the central wheel of the watch to
the axis of the watch-pendant.

The relation between the number of the
teeth of the pinion ¢ and of the wheel ¢ is
arbitrary and depends both on the angular
movement it is desired to give the hand or
pointer m and on the position of the center
of this wheel ¢. .

The wheels and pinions «, 0%, 0', V% D, 4, J,
d, f; k, 1, ¢, and g may have, forexample, the
following number of teeth— viz., ratchet-
wheel ¢, fifty-five teeth; wheel 0°, forty teeth;
wheel o', twenty-four teeth; pinion 1?, twelve
teeth; wheel b, forty-two teeth; wheel 7, fifty-
six teeth; wheelJ, onehundred and ten teeth;
pinion d, fifteen teeth; wheel f, fifteen teeth;
wheel %, eighteen teeth; wheel [, twelve teeth ;
pinion ¢, six teeth, and wheel g, forty teeth.
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The mechanism -above described operates
as follows: When the watch is wound up—
that is to say, when the ratchet-wheel «
is rotated in the direction of the arrow { by
means of the winding mechanism, so as to
cause the barrel-arbor C to wind up the
mainspring—the wheel 0%, through the me-
dium of the wheel and pinion 0’ and 0% ro-
tates the wheel b and the pinion d in the di-
rection of the arrow z, Figs. 1 and 2, with an
%, 19
247 42
lar velocity of the ratchet-wheel a, and the
pinion d rotates the wheels f and % in the
direction of the arrow y, Fig. 2, with an equal
angular velocity—that is to say, with an an-
g—ixg of that of the
ratchet-wheel « cor of the barrel-arbor C.
This rotary motion of the wheels f and % or
of the arbor /i is transmitted by the wheels [
¢, which rotate in the direction of the arrow
x, and with an angular velocity equal to

angular velocity equal to of the angu-

gular velocity equal to

55,12 18 165 ., Vo walaniio of
5155 X% or 758 of the angular velocity of

the ratchet-wheel ¢ to the wheel g, so that
the hand or pointer m, carried by the latter,
will move over the graduations on the watch-
dialin the direction of the arrow z. Itisclear
that for four revolutions of the barrel-arbor
165 _ 4 55

C the wheels I and ¢ will make 4 X —= =
168 50

revolutions.

When the spring unwinds—that is to say,
operates the wateh-movement—the wheel j
will be caused to move by the barrel-wheel J

with an angular velocity equal to }51—69 of the

angular velocity of the barrel, and the wheel
Jf will roll on the pinion d, kept immovable
by the connection of the wheel b, through
the medium of the wheels b* U’ D, with the
ratchet-wheel ¢, which is held by the pawl 7,
so that the wheel f moves around the arbor E
in the direction of the arrow z, the said
wheel f and its arbor moving with a velocity
110

[

equal to

X2 of the angular velocity of

the barrel. This planetary motion around
the spindle E causes the wheel & and the
wheels [ ¢, respectively, to rotate in direc-
tions opposite to those of the arrows y x and
the wheel ¢, as also the hand or pointer m,
in a direction opposite to that indicated by
the arrow z, the wheel & having during this
movement an angular velocity of rotation
around its axis equal to that of the wheel S
and an angular velocity of translation around
the arbor E equal to that of the wheel 7,
while the wheels b and ¢ during this move-
ment only have an angular velocity equal to
110><9><3_}1ﬁ0<1_l_§> of the angular velocity
T XX 5 angular veloeity

110

of the barrel—that is, of the angular

veloeity of the barrel. Now supposing the

588,373

power of the mainspring to be such that it
causes the barrel A to make four revolutions

in the direction of the arrvow /, the wheels f

and %, operated by the wheel j, gearing with
the barrel-wheel J, will, on account of their
planetary movement—that is to say, a com-
bination of movements of translation and
rotation—cause the wheel I, and therefore
110
112

-
or 4:><§—Z revolutions in the direction of the

the arbor E and the wheel ¢, to make 4X

arrow z in such a manner that the wheel ¢
and the hand or pointer m will be moved by
the wheel in a direction opposite to the ar-
row z and with the same velocity as they had
in the direction of the arrow # when winding
up the wateh, and so that during the unwind-
ing of the spring the hand or pointer will
indicate on the graduations on the watch-dial
the extent to which the said spring has been
unwound.

My improvements are especially applicable
to all long-running watches—that is to say,
to watches which go at one winding for more
than two days, as, for instance, watches
which go for fifty-five or fifty-six hours—key-
less, open-face, hunters or half-hunters, re-
peaters, and all other timekeepers having a
going-barrel, and particularly to watches and
timekeepers which run for more than forty-
eight hours. _

It is obvious that the arrangement above
deseribed with reference to Figs. 1, 2, and
3 can be utilized as an hour-counter if care
be taken to wind the watch up fully—that is
to say, to return the hand or pointer to zero
on the graduated circle on the dial. In order
that the arrangement may also serve as a
minute-counter, the device as shown in Iig.
5 may be adopted. In this figure a hand or
pointer n is used to mark the minutes. The
cannon 7 of this hand or pointer passes
through the cannon ¢ of the hand or pointer
m as well as the wheel ¢ and earries under the
latter a pinion o, (indicated in dotted lines,)
which gears by means of the wheels and pin-
ion p, ', and ¢ with a wheel ¢/, fixed on the
arbor E. The pivots on which the wheels
and pinion p, p’, and ¢ freely turn are fixed
to the bottom or pillar plate’ .  The hand or
pointer n must necessarily move in the same
direction as the hand or pointer m, and the
diameters of the wheels and pinions ¢ g p'
p o will be such that when the watch is going

70

75

8o

90

95

100

105

IIO

115

the hand n, moving over graduations on the -

dial, makes one revolution an hour. It is
obvious that the hand 2 may receive its mo-
tion from the wheel g.

The graduated circles on the dial G will
vary somewhat with the various kinds of
movements, but in Fig. 6 I have shown how
they may be arranged, the graduated limbs
or circles in this view being lettered wand w'.

In a case like that described herein, where
the timepiece runs fifty-six hours, the outer
cirele 1¢ will have sixty divisions or gradua-
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tions and the inner or hour circle fifty-six di-
visions, but, as stated, the number of divi-
sions of the inner circle will vary.

Having thus described my invention, I
claim—

1. A timepiece having graduations on its
dial, a hand m to traverse said dial and indi-
cate the extent to which the mainspring of
the watch is run down, and gearing between
the spring-burrel and said hand, said gearing
comprising the barrel-wheel J, the wheel 7, in
gear therewith and loose on the arbor K, the

aid arbor, gearing between said arbor and
he hand m, the said hand, the ratchet-wheel
a, on the spring-arbor, the said spring-arbor,
C, the spring-pawl 7, the intermediate wheel
U9, gearing with the ratchet-wheel and a
loosely-mounted wheel 0, the said wheel ¥,
the wheel 0, loosely mounted on the arbor E,
the pinion 0% integral with the svheel b’ and
gearing with the wheel D, the pinion d, inte-
gral with the wheel b, the arbor 7, rotatively
mounted in the wheel j and carrying, fixed
on its ends, the wheels f and %, the wheel f
being in gear with the pinion d, and the pin-
ion /, fixed on the arbor E and in gear with
the wheel &, whereby the wheels  and / have
a rotary movement about their axes, and a
movement of translation about the arbor E,
substantially as set forth. _

2. A timepiece having graduations on its
dial, a hand m to traverse said dial and indi-

cate the extent to which the mainspring of
the watch is run down, and gearing between
the spring-barrel and said hand, said gearing
comprising the barrel-wheel J, the wheel 7, in
gear therewith and loose on the arbor E, the
said arbor, gearing between said arbor and
the hand m, the said hand, the ratchet-wheel
@, on the spring-arbor, the said spring-arbor,
C, the spring-pawl », the intermediate wheel
U9, gearing with the ratchet-wheel and a
loosely-mounted wheel ¥’, the said wheel ¥,
the wheel b, loosely mounted on the arbor E,
the pinion 8% integral with the wheel &' and
gearing with the wheel b, the pinion d, inte-
gral with the wheel 0, the arbor 7, rotatively
mounted in the wheel j and carrying, fixed
on its ends, the wheels f and %, the wheel f
being in gear with the pinion d, the pinion I,
fixed on the arbor E and in gear with the
wheel %, the hand m, on the same axis with
the hand n, adapted to traverse graduations
on the dial, and mechanism between said
hand n and the gearing-driving hand m,
whereby the hand n marks the time, substan-
tially as set forth.

In witness whereof I have hereunto signed
my name in the presence of two subsecribing
witnesses.

ERNEST ANTOINE.

Witnesses:
CHARLES LAUREALLY,
ALPHONS RYNUHIER.
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