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To all whom it may concern:

Be it known that I, CHARLES M. CROOK, a
citizen of the United States, residing at Chi-
cago, county of Cook, and State of Illinois,
have invented certain new and useful Im-
provements in Winding Mechanism for Mag-
netic Chronometers, which are fully set forth
in the following specification, reference be-
ing had to the accompanying drawings, form-
ing a part thereof.

In the drawings:—Figure 1 is a front ele-
vation of a portion of the movement of a
chronometerhaving my improved winding de-
vices, certain parts being broken away to show
other parts behind them. Tig. 2 is a section
at the line 2—2 on Fig.1. Fig. 3 is a detail
elevation of the device immediately actuating
the winding shaft drum or barrel,showing the
two positions, one in dotted line eorrespond-
ing to the position shown in Fig. 1, and the
opposite extreme position shown in full line.

The character of the movement te which
my device is shown applied is one in which
the seconds hand is at the same center as the
other hands. I have not illustrated what is
known as the “face train ” or train leading
from the driving train to the hour and min-
ute hands, because my invention has to do
only with the winding devices.

Various parts of the frame are indicated
by the letter A.

B is the main shaft, or shaft to which the
motive power is primarily applied. I have
represented the movement designed to be
driven by aweight, and have therefore shown
upon this shaft a drum B’ for winding the
cord-carrying weight. My invention, how-
ever, is not limited to a weight-actuated mech-
anism.

C is a lever pivoted coneentrically with the
winding drum shaft or barrel, and having a
pawl ¢ co-operating with a ratchet disk b on
the winding drum to rotate the latter by a
step motion as the lever is oscillated about
the shaft.

D is an electro-magnet which may be en-
ergized by a circuit indicated by the leading-
in wires. It will be understood that this cir-
cuit is closed at intervalsby suitable contact
devices in train,and as these contact devices
may be of any familiar character they are not
represented.

E isthe armature for the magnet. Itisecar-
ried at the end of the lever I of the rock
shaft It, which has another lever arm F* pro-
jeeting from the rock-shaft within the sweep
of the lever C,—that is, so thatthe two levers
pass near each other and sweep about their
respective pivots. The lever arms I/ and F?
may be treated as constituting a single lever
fulerumed at the rock-shaft, and it will be so
referred to. The lever C has a slot C’ con-
stituting a cam track which is widely eccen-
trie with respect to the fulerum of the lever,
and the lever arm F? has an abutment f?
preferably a stud and roll, to avoid friction,
which enters the cam track ¢’, and thereby
engagement between the twoleversiseffected.
When the armature E is not attracted by the
magnet, it is in the position shown in fall
lines in Fig. 1,and in that position the abut-
ment 7% is at the inner end of the cam track
¢, that is, the end nearest the pivot of the
lever C. The sweep of the lever arm F2 pro-
duced by the movement of the armature
from the position shown in Fig. 1 to the po-
sition shown in Fig. 3, such movement be-
ing induced by the energizing of the magnet
and the consequent contact of the armature
theretoward, earries the abutment away from
the eenter of the shaft B a distance equal to
the total eccentricity of the cam track; and
the circumferential or angular extent of the
cam track,—that is, its extent in the cireuit
of the shaft IB,—is greater than the angular
movement of the lever arm F2 which sweeps
across the eccentricity of the eam track, as
stated. The ratio between the two angles,—
to-wit: the angle measured at the axis of the
shaft B by the total extent of the cam track,
and the angle measured at the axis of the
rock-shaft by the sweep of the lever arm I
may be made greater or less, as desired, within
certain limifs of practicability dependent
upon the frietion of the parts, &e. AsIhave
designed the angular extent of the cam track
is about three times the angular sweep of the
lever F?; from which it results that fora given
angular movement of the lever F? I obtain
three times the angular movement of the
lever C. Furthermore, through the Iatter
part of the movement of the abutment f?
caused by the attraction of the armature to
the magnet, said abutmentis operating upon
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the lever C, and by means of the pawl and
ratehet engagement of the latter with the
winding drum, is operating upon the latter
with a leverage greater than its movement,
the increase of leverage being regularly pro-
gressive from the commencement to the end
of the movement; and the precise form of the
curve of the cam track may be made such as
to adapt this gain of leverage to the purpose
sought as accurately as desired. The first
purposeof thus multiplying the movement is
to take advantage of the necessarily short
movement of the armature to produce aslong
a winding movement as possible with the
amount of power developed by the magnet,
and the second purpose is one which will be
understeod upon considering that while a
magnet is energized the armature at its most
remote position from the poles is attracted
to the poles the line of force operating be-
tween the magnet and the armature being
one which would bedrawn from the true mag-
netic pole, which is a little back of the end
of the mechanical pole, to the magnetie cen-
ter of the armature; but that the armature
cannot follow this line of force, being com-
pelled to follow the curve about its rock
shaft, and that, while at the commencement
of its movement it travels approximately in
the direction of the line of attraction, its an-
gle of variance from that direction increases
rapidly as its magnetic center approaches a
line drawn from the center of its rock shaft
to the magnet pole; and that, when that line
is reached by the magnetic center of the ar-
mature, theattraction of the magnetno longer
tends to induece motion of the armature, but
tends rather to hold it at that point, which is
the point of greatest approximation of the ar-
mature to the poles. Although,therefore, the
force of attraction of the magnet for the arma-
ture increases asthe armatureapproaches the
magnet, the proportion of the force which is
available to produce motion of the armature
or any part moved thereby, is diminishing
more rapidly than the total force itself isin-
creasing. The result would be,—with a uni-
form resistance or uniform work to be done
by the armature’s movement,—that the force
would have to be at the commencement mueh
greater than necessary for the work, or else
it would be insufficient before the end of the
movement. By providingfor the progressive
gain of leverage of the lever arm F?in its ac-
tion upon the lever C, by means of the eccen-
trie cam track described Iaim to compensate
for the progressive loss of motive power as
the armature approaches the magnet, so that
the total sweep of the armature, which is
necessarily short at best, may be available to
produce winding movement to the full extent
of the power developed at all points of the
armature’s movement, Inproducing the pre-
cise rate of progression of leverage desired
or necessary in order to compensate for the
progressive loss of the power due to the at-
traction of the magnet for its armature as
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the latter moves, the distance between the
rock-shaft F' and the shalt B, and the relation
of the length of the lever arm I* to that dis-
tance, have to be considered, and the gain of
leverage is partly offset Dy some loss of ad-
vantage due to the progressive change in the
angle at which the abutment acts upon the
cam track.

Without attempting to define mathemati-
eally the most advantageous position and
shape, I find that which I have illustrated to
be fairly serviceable and tobe substantially
adapted to the purposes stated.

T have shown other parts of the chronome-
ter movement which are not direetly con-
cerned in my invention, but which are illus-
trated merely to indicate the feasibility of
applying my invention to such a movement.
These parts which may be mentioned with-
out further description ave,—the gear wheel
M, or main gear wheel on the shaft I3, the re-
taining wheel N and the retaining spring N’,
which connects said wheel to the gear wheel,
the pole O, which locks the retaining wheel
(this pole is conveniently mounted on the
rock-shaft I, which is suitably located for
that purpose); the pawl D, pivoted on the
retaining wheel and engaging theratehes D10
on the winding drum; the pinion Q on the
shaft ¢, meshing with the great wheel, and
the gear Q' on the same shaft meshing with
the pinion R on the shaft r which has the
escapement wheel R’ with pin teeth 2" co-0p-
erating with the escapement fingers S piv-
oted at s, and adapted to be oscillated by a
pendulum in any familiar manner.

The intermediate shaft ¢ extends through
the front of the frame and is the shaft from
which the face train may be driven.

I claim—

1. In a chronomeier, in combination with
the winding-up shaft, drum or barrel, a lever
pivoted concentrically therewith, and a de-
vice by which the lever rotates the shaft, drum
or barrelin one direction; an electro-magnet
and its armature and a lever which carries
the latter; the said two levers having one an
eccentric cam track and the other an abut-
ment adapted to engage the cam track to act-
uate theleveras the armatureis reciprocated:
substantially as set forth,

9. in a chronometer, in combination with
the main winding-up shaft, drum or barrel,a
lever pivoted concentrically therewith and
having an eccentric cam track; a device by
which the lever rotates the shaft, drum or bar-
rel in one direction; an electro-magnet and
its armatureand a lever which carries the lat-
ter having an abutment which engages the
cam track of the other lever: substantially
as set forth.

3. In a chronometer, in combination with
a winding-up shaft, dram or barrel, a lever
piveted concentrically therewith and having
an eccentric cam track; the pawl and ratchet
device by which it may rotate the shaft, dram
or barrel, an electro-magnet and its armature
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and a lever which carries the Iatter, provided
with an abutment adapted to engage the cam
track; the pivots of said levers and the length
of the abutment-carrying lever being so re-
lated to each other, and the eccentric cam
track being of such form that the angular
movement of the abutment-carrying lever
which causes its abutment to sweep across the
entire eccentricity of the cam track, is less
thanthe angularextentof the cam track about
the fulerum of the lever having thesame: sub-
stantially as set forth.

4. In a chronometer, in combination with
a winding-up shaft, drum or barrel a lever
pivoted concentrically therewith, and a pawl
and ratchet device by which it rotates the
shaft, drum or barrel, said lever being pro-
vided with a cam track eccentrie to the shaft;
the electro-magnet and its armature and the

lever which carries the latter having an abut-
ment adapted to engage the cam track at the
inner point of the latter when the armature
is remote from the magnet, and to sweep
across the eccentricity of the cam track as
the armature approaches the magnet, the an-
gular extent of the eam track being greater
than the angular movement of the abutment-
carrying lever which is measured by the ec-
centricity of the cam track: substantially as
and for the purpose set forth.

In testimony whereof I have hereunto sot
my hand, in the presence of two witnesses, at
Chicago, 1llinois, this 21st day of June, 1894.

CHAS. M. CROOXK.

Witnesses:
CHAS. 8. BurTOy,
JRAN ELLIOTT.
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