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Lo all whom it may concern :

Be it known that I, WiLLiAMS EDWARD
HueuEenNIN, of Locle, in the Canton of Neuf-
chiitel and Republic of Switzerland, have in-
venteda new and useful Improvementin Chron-
ographs, (for which I'have obtained a patent in
France, bearing date September 1, A. D. 1880,
No. 138,524,) of which the following is a speci-
fication. ‘

This invention refers to improvements in
stop-watches or chronographs which are used
for timing races, by physicians, and for other
purposes; and the invention relates more es-
pecially to a stop-watch in which the starting
of the quarter-second hand is accomplished in-
stantly and without recoil, and in which, after
each revolation of the quarter-second hand, a
minute wheel and hand is moved forward so
as to indicate the minutes. TFor this purpose
the dialis arranged with a separate small min-
ute-dial divided into thirty parts, with a small
hour and minute dial, and with a circumferen-
tial quarter-second subdivision. The starting
of the gunarter-second hand isaccomplished by
means of a fulerumed lever, which is arranged
intermediately between the usual actuating
ratchet-wheel, pawl, and lever mechanism and
the movable bridge of the quarter- second
wheel, so that the latter may be thrown in or
out of gear with the trausmitting-gear of the
movement. '

In theaccompanying drawings, Figure 1 rep-
resents a top view of my improved stop-watch
with dial removed and drawn on an enlarged
scale. Iigs. 2 and 3 are detail side views, re-
spectively, of the pivoted bridge of the quar-
ter-second wheel and of the gearving by which
the quarter-second wheel receives its motion
from the watch-movement; and Fig.4 isa top
view, in about natural size, of the dial used in
connection with my improved stop-watch.

Similar letters of reference indicate corre-
sponding parts.

The entire mechanism for working the quar-
ter-second and minute hands of my improved
stop-wateh or-chronograph is arranged imme-
diately Lelow the dial, the circamference of
which is divided into quarter-seconds, along
which the quarter-second hand moves. Above
the arbor of the quarter-second hand is ar-
ranged a dial of a diameter of somewhat less

length than the radius of the entire dial, for
the usunal hour and minute hands, and below
said arbor a second smaller dial of the same
size as the hour and minute dial, as shown in
Fig. 4. The second smaller dialis divided in-
to thirty parts, to indicate minutes, by an ex-
tra minute-hand, which is actuated in connec-
tion with the quarter-second hand and simul-
taneously shitted therewith to the point of
starting. This arrangement of the dials has
the advantage that all the hands and dials of
my chronograph are at the face of the wateh
and at one side of the movement.

The extra minute and quarter-second hands
receive their motion from an arbor, A, which
turnsatits lowerend in the casing of the watch-
movement, and receives motion from the move-
ment by a gear-wheel at its lower end. The
upper end of the arbor A turns in a fixed bridge,
B, and transmits its motion by a minately-di-
vided pinion near its upper end to the quarter-
second wheel D, which is also provided at its
circamference with fine teeth, so as to properly
intermesh with the transmitting-pinion of the
arbor A. The quarter-second wheel D turns
in bearings in a bridge, C, which is pivoted
at its outer end to a pivot-screw, ¢, and pro-
vided at its inner end with a shorter piece, d,
below the main piece C, for supporting the ar-
bor of the quarter-second wheel D. A spring
presses upon one side of the movable bridge C,
and tends tothrowit, {ogether with the quarter-
second wheel, sidewise and into gear with the
transmitting-pinion of the arbor A. TFrom the
fixed bridge B extends over the quarter-second
wheel D a spring, Y, against which abuts a
finger, X, secured to the top of the quarter-
second wheel D, when the turning mechanism
1s in a position of rest, said spring Y serving
for the purpose of preventing the recoil of the
quarter-second wheel D at the moment of start-
ing the same.

The drawings show the quarter-second and
minute wheels D and I in a position of rest,
while the hands are designed to point to zero—
the starting-point—the wheel D being held in
position by the pin ¢. Oun starting.the timing

mechanism the wheel D is released and is free
to turn backward before it reaches the trans-
mitting-pinion and meshes with it, without the
interposition of some obstacle. Toobviate this
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result, which would be fatal to the object of the
invention, the spring Y is provided, which not
onlyprevents the wheel from turning backward,
but guides the finger X to the right point of
engagement with the spur-wheel. The spring
Y constitutes a zero spring-stop. At each for-
ward revolution of the wheel D the finger X
comes in contact with, bends, and overrides
the spring Y before reaching zero; but as soon
as thespring is released it instantly recoversits
normal position and serves as a brace against
the finger, bolding the latter in place at the
zero-point whenever the hand is turned back.
This is an essential feature of my invention, as
thereby the quarter-second hand begins to
move without any oscillating or lost motion
as soon as it is started. The finger X has the
farther purpose to engage a spur-wheel, E, pro-
vided with thirty pointed teeth, after eachrevo-
lution of the quarter-second wheel and move it
for the distance of one tooth. The arbor of the
minute spur-wheel I# turns at itslower end in
a step-bearing of the casing and at its upper
end in a bridge, Z. The arbors of the quarter-
second wheel D and of the spur-wheel E are ex-
tended through the dial and provided respect-
ively with a quarter-second hand and a minute-
hand, which move, however, in opposite direc-
tions to each other along their respective dials,
asshown clearly by the arrow in Fig. 4. Asthe
arbor of the quarter-second hand has to have
some play, owing to its being supported in a
movable bridge, the face-dial is provided with
a central aperture large enough to admit this
motion. A check-pawl, U, retains the minute
spur-wheel I in position when it is not moved
forward by the finger X, Both the quarter-
second wheel D and the minute spur-wheel 1
are provided with the well-known heart-cams
¢ h, which serve to return the hands simulta-
neously to the starting-points on the quarter-
second and extra minute dials by a double
shifting-lever, F. The shifting-lever F is piv-
oted at its outer end and acted upon by a
spring, 8. A lever, M, is fulerumed to the cas-
ing of the watch-movement and arranged to
engage by its inner end arm the lower part, d,
of the bridge C, and by its outer end the ra-
dial recesses N of a raised plate at the under
side of a centrally-pivoted ratchet-wheel, G.
This ratchet-wheel is provided with fifteen
teeth and a check-pawl, . The ratchet-wheel
G is engaged by a pawl, I, at the inner end of
a fulerumed push-lever, H, the opposite outer
end of which is acted upon by a spring, V, and
provided with a push-piece which passes
throngh the case of the watch to the outside,.
and which serves for successively starting,
stopping, and returning the hands of the tim-
ing mechanisin in the usual manner in stop-
watches. A spring, K, acts upon the heel of
the pawl I so as to throw the same clear of
the teeth of the ratchet G at each depression
of the push-lever H and into the next tooth
on the release of the same. A spring stop-
lever, L, which is rigidly affixed to the move-

N

ment at its outer end, is thrown by its inner
free end toward the circumference of the quar-
ter-second wheel D, so as to engage the teeth
of the same by a pin, a, and thereby stop the
wheel D whenever the motion of the quarter-
second hand is to be stopped. A heel or pro-
jection, P, at the middle portion of the spring-
arm L serves to engage the recesses N at the
under side of the ratchet-wheel G in a similar
manner as the inner end of the lever M. A
projection, R, of the double shifting-lever F is
also thrown at the proper time into one of the
recesses N whenever the quarter-second and
minute hands are to be returned to the start-
ing-points. _

The different operations of starting, stop-
ping, and returning the quarter-second and
minute hands are all accomplished by the push-
lever H, paw!l I, and ratchet-wheel G with its
recesses N at the under side in the usual well-
known manner. The quarter-second hand and
extra minute-hand may always be in motion
to be stopped and returned to the starting-
points, or they may be used only when re-
quired.

Whenever the timing attachment is desired
to be used the push-lever H is depressed, and
thereby the pawl I thrown into one of the
teeth of the ratchet G. Simultaneounsly the
heel or projection P of the spring stop-lever
L drops into one of the recesses N, and the
pin g, ati its outer end, L, into the toothed cir-
camference. of the quarter-second wheel D,
80 'as .to instantly stop the quarter-second
hand. The arm O of the lever M, being at that
moment outside of one of the recesses N and
in contact with the raised plate, is thrown
sidewise, and serves to throw by its inner end
the bridge C, together with the second-hand
wheel D, sidewise, so that it cannot mesh any
more with the transmitting-wheel of the arbor
A. The shifting-lever F, being, with its tooth
R, also outside of one of the recesses N and
resting upon the circumference of the raised
plate at the under side of the ratehet G, is re-
tained in a position away from the heart-cains,
but ready to engage the same by the next
movement of the push-lever H. By pressing
a second time on the outer end of the push-
lever H the ratchet G advances another tooth,
the heel or projection P of the stop-lever L
leaves the recess N, while the pin « releases
at the same time the second-hand wheel D.
The arm O of the lever M remains in the same
position asbefore—outside of oneof therecesses
N; butas thetoothof the double shifting-lever
F is dropped into one of the recesses N the
lever I is thrown inwardly and engages the
heart-cams of the quarter-second and minute
wheels D and E, and returns thereby the
quarter-second and minute hands to the start-
ing-points at zero on their respective dials.
By pressing upon the push-lever H a third
time the different parts assume the position
shown in Fig. 1 of the drawings, the stop-lever
L and shifting-lever F being raised away re-

70

75

8o

85

90

95

100

103

110

itg

120

125

130




[ ge]

15

20

263,411

spectively from the quarter-second wheel D
and the heart-cams, while the arm O of the
lever M drops into one of the recesses N, so
that the bridge C is thrown sidewise by its
spring Q, and consequently the quarter-second
wheel D thrown into mesh with the transmit-
ting-wheel of thearbor A. The quarter-second
hand consequently starts instantly, and moves
on until it bas eompleted one revolution. Its
finger X will then move the minute-wheel, indi-
cating thereby successively the minutes until
the hands are stopped again by the next de-
pressing of the push-lever and returned to the
starting-points in the manner desired.
Having thus described myinvention, I claim
asnew and desireto secure by Letters Patent—
1. In a stop-watch, the combination of the
centrally-pivoted quarter-second wheel D,
the finger X, secured to the top of said wheel
D, the spring Y, and the fixed bridge B and
movable bridge C, substantially as described.

2. The wheel D, finger X, spring Y, and
bridges B and C, in combination with the spur-
wheel 1, cams ¢ and &, check-pawl U, and the
arbors of wheels D LI, moving the qunarter-
second and minute hands in opposite direc-
tions, substantially as deseribed.

3. The combination of ratchet-wheel G, pawl
I, lever H, spring K, recessed plate, spring
stop-lever L, pin @, wheel D, heel P, projec-
tion R, double shifting-lever I, lever M, arm
O, finger X, spring Y, and bridge C, substan-
tially as desecribed.

In testimony whereof I have siguned this
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specification in the presence of two subserib- 35

ing witnesses.
WILLIAMS ED. HUGUENIN.

Witnesses:
T. DURAR,
M. MoRr&E.




