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To all whom it may concerm:

Be it known that I, OSCAR A. EN HoLM, a
citizen of the United States, residing at Pleas-
antville, in the county of Westchester and
State of New York, haveinvented certain new
and useful Improvements in Electric Clocks,of

which the following is a tull clear and exact |

spectfication.

This invention relates to electne clocks;
and its object is to construct a clock of such
character which shall be of simple and effi-
cient construction and be substantially con-
tinuous in its operatlon |

The invention is applicable to clock mech-
anism of every description, including pen-

~ dulum-regulated, lever-escapement, and the

like. Primarilyitconsistsinprovidingmeans

- whereby the driving power is made practi-
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cally continuous and applied in such a man-

ner as not to interfere with the normal oper-

ation of the mechanism. Thus in a weight-
driven clock when the weight has moved

downward to its lowermost position it must be

- lifted and restored to an operative position.
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In carrying out my invention I provide
means whereby the lifting of the weight or

- restoration of the parts will be accomplished
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at and during times when it is not necessary

that the mechanism of the clock shall recelive
power from the driving-shaft in order to con-

tinue the normal operatmn of the clock. In
- order to aid in effecting this purpose and de-
crease the length of tmle required to restore
the parts, 1 preferablv although not neces-.

sarily, shorten the length of traverse of the
weight. The invention also comprehends
other features of advantage, such as the im-

proved clutch mechamsm for avoiding any

lost motion of the parts and the switch mech-
anism for controlling the electrical current
without injury to the appar a,tus by sparking

or otherwise.

The invention Wlll be more pm tleularly de-

| scribed with reference to the forms thereotf

£0

shown in the accompanying drawings, in
which— -

Figure 1 is a front view of the mechanism
of a elock embodying my invention. Iig. 2
is a side view of the same. Iig. 3 is a detall
top view showing the maﬂ'net cluteh, and
switch. Fig. 4 18 a detaﬂ sufle view of the

eluteh and smtch Fig. 5 is a rear view of

cam-surfaceisarim 31.

' a mechanism, showing a modified type of
magnet and ad]acent palts Fig. 6 is a de-
tail showing the manner of a,ttachmfr the
magnet shown in Fig. 5 to a lever-escape-
ment clock, and Fig. 7 is a detail top view of
the parts shown in Flcr 5.

Referring more pmtwulmly to the draw-

ings, in I!ws 1 to 4 the invention is shown

as applied to a pendulum-regulated mechan-

ism and in Figs. 6 and 7 to a lever-escape-
ment meehanlsm The principles involved,
however, are the same irrespective of the
clock meehamsm employed, and thereforein
the following description like parts are indi-
cated by like figures of reference.

Inthe drawings, 1 and 2 represent the nsual

base and front plates of the frame, in which

are mounted the various parts. Upon the
power-shaft 3 are the usual gear-wheel 4, into
which the pinion 5 on the shaft 6 of the es-
capement-wheel 7 meshes, and the pinion S,
meshing with gear-wheel 9 upon the shaft 10
of the ha,nds moving mechanism. The hands

| mechanism 18 shown as comprising the usual
shaft 10, carrying the minute- hand, and the

redu(,tlon -pinions 11 and 13 and gears 12 and
14, moving the hour-hand. The eseapement-
Wheel 7 in Fig. 11is regulated by the verge 15

on shaft 16, to which are fixed the pendulum-
arms 17, moved by the pendulum 18.

In
Fig. 6 the escapement-wheel is regulated by

the lever-escapement 19,0perated in the usual

manner by the bdlance wheel 20 and hair-

spring 21. The face or dial-plate is repre-
sented by 22. The mechanism thus far de-
seribed is similar to.that found in clocks of
well-known construction, and itistobe under-
stood that any suitable type of such mechan-
ism may be used instead of the mechanism
hereinshown. Thedriving powerisstored in
the weight or core 23, ¢: Lrued by the rod 24,
which is suitably gmded in the standards 25
and 26, the core being arranged by a suitable

connection 27 to carry or simultaneously move

arod 28, to which is suitably pivoted or other-
wise connected thelever29. Lever 29 isloosely
mounted upon shaft 3, as shown in Fig. 2, and
is provided with 13116 cam or wedge shaped

55

60

75

30

90

95

I00

surface 30. Rigidly attached to shaft 8 and

surrounding that part of lever 29 having the
A ball 32 is retained

in position between the rim 31 and the wedge
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- lift the weight that the work of lifting will be
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surface 30 by any suitable means, such as the |
shape of the clutch-rim—i. e., by including
the outer edge of the rim toward the center
to form an interior annular groove in the
rim or by grooving the cam-surface, as shown
in Kig. 2. The cam-surface is so shaped that
when the lever 29 is moved downward the
ball is wedged against the rim 31, and thus
clutches the lever and shaft. When the le-
ver is moved upward, however, the parts are
disengaged. By reason of the shape of the
partsthe ballisalwaysin position to instantly
griporreleasetheparts. Although theclutch
herein shown is extremely sensitive and ac-
curate and highly satisfactory in its opera-
tion, nevertheless any suitable cluteh or |
ratchet mechanism of sufficient sensitiveness
may be employed instead. Thelength of the
travel of the weight may, of course, vary in
different constructions; but I prefer to so ad- |
Just this distance and the power employed to |

performed during the normal stoppage of the
mechanism due to the escapement in order
that smoothness of operation of the working
parts of the clock will not be interfered with.
For this purpose I prefer to limit the length
of travel of the weight to as short a distance
as possible. The weight or core 23 or some
attached part is of magnetic material sur-
rounded by the pole 33 of an electromagnet
energized by coil 34, the circuit of the mag-
net-coilincluding terminal 35, insulated bind-
ing-post 36, wire 37, coil 34, wire 38, base-
plate 1, standard 39, arm 40, switch-termi-
nals 41 and 42, wire 43, binding-post 44, and
terminal 45. The switch shown in the draw-
Ings comprises a glass bulb 46, carried by the
arm 40 and containing a few drops of mer-
cury 47, the terminals 41 and 42 projecting
into the interior of the bulb at one end there-
of. The bulb is held in an inclined position
by the arm 40, so that the mercury normally
rests in the end of the bulb, out of contact with
theterminals. Thearm40issuitably pivoted
or otherwise connected with rod 28 in such a
manner that when the weight drops to its low-
ermost position thearm40 will be moved down-
ward sufficiently to so change the position of
the bulb 46 that the mercury will roll into con-
tact with the terminals 41 and 42.
cient connection is shown in Fig. 5, wherein
the end of the arm 40 is bifurcated and the
branches 48 and 49 are adapted to be engaged
and moved by the pin 50 on rod 28. Such ar-
rangement insures ,that the switch shall not
be opened until the weight is fully raised.
In Figs. 5 to 7 the magnet is shown as com-
prising two poles 33, surrounding the weight
and mounted in the frame 51, the coils 34 be-
ing mounted on the sides of the frame. 'This
arrangement permits a more compact ar-

‘rangement of the mechanism inasmuech as in- l

stead of using one coil of large diameter the
same amount of wire may be used occupying
a space of only half the thickness or diam- l
eter. Such arrangement also permits the arm

An effi- |

29 to be connected directly to the core or its
shaft. - Thus in Figs. 5 to 7 the core is pro-
vided with an annular slotted collar 52 and 7o
the end of arm 29 is provided with a pin 53,
engaging and sliding in said slot. In thisin-

stance to secure further compactness the

arm 29 should be loosely mounted upon a
shaft 564, upon which the clutch-rim 31 is 75
fixedly mounted, and this shaft geared to
shaft 3 by the pinion or gear-wheel 55 and pin-

ion 56'.

~ In the operation of the device current be-
ing applied to the terminals of the circuit 8o
from a convenient source the weight is lifted

to its highest position and released. Imme-
diately upon being released it pulls the end

of arm 29 downward, and thus clutches and
turns shaft 8 and operates the clock mechan- 83
ism. The continued downward movement of
the weight finally brings the latter into its
lowermost position, at which time the arm 40

will be turned downward, which turns the

glass bulb 46 and brings the mercury 47 into go
contact with the switch-terminals, thus clos-

ing the switch and establishing a circuit from
‘terminal 35, binding-post 86, wire 37, coil 34,

‘wire 38, plate 1, standard 39, terminals 41 and
42, wire 43, binding-post 44, and terminal 45. 93
‘The coil 34 being energized raises the weight

or core 23 into its uppermost position, the

relative positions of the core and coil being
adjusted tothatend. Theupward movement
of the weight does not affect the working of
the clock mechanism, because at that time
the clutch mechanismreleases. Furthermore,

‘the act of raising the core requires but an in-

stant of time and occurs at a time when the
escapement-lever is in action, and therefore
the operation of the cloeck does not require
the application of driving power at that in-
stant. The raising of core 23 also raisesarms
29 and 40 and breaks the electric cireuit,
which allows the weight to drop and cluteh
the parts, as heretofore described. D

It will be understood that the device above
described may be modified in various respeects
without departing from the invention, and I
therefore desire it to be understood that Ido
not limit myself to the precise construection
herein shown and illustrated.

Having thus described my invention, I de-
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clare that what I claim as new, and desire to

secure by Letters Patent, is— S
1. In clock mechanism, the combination

120

‘with an electric circuit, of a vertically-mov-

ing driving-weight of magnetic material, a
coll surrounding said weight and adapted,

when energized, toraise thesame, and connec- 125

‘tlons whereby when said weight reachesa pre-

determined point in the path of its movement

said coil will be energized, substantially as

described. -

2, In clock mechanism, the combination 130
with an electric circuit, of a vertically-mov-
ing driving-weight of magnetic material nor-
mally connected with the driven parts, means
for disconnecting said weight, a magnet com-
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prising a coil surrounding s:-.ud Wewht and | with an electric circuit, of a velmeally-mov-

adapted, when energized, to raise the same,
and means whereby When sald weight reaehes
a predetermined point in the path of move-
ment said coil will be energized and said dis-
connecting meanswill be operated,said means
being so eonstructed that said coil is main-

tained energized until said driving means are

restored ; substantlally as descrlbed |

3. In elock mechanism, the combination
with an electric circuit, of a vertically-mov-
ing driving-weight of magnetic material, a
coil surrounding said weight and adapted,
when energized, to raise the same, a clutch
connecting said weight with the driving parts
of the clock during its downward movement,
and connections whereby when said Wewht

reaches the limit of its movement said 0011

will be energized, substantially as described.

4. Im clock mechanism, the combination |

ing driving-weight of mawnetlc material, a
coil surroundmn' sald welﬂ'ht and adapted,
when energized, to raise the same, a pivoted
sealed bulb eontammﬂ' interior switch-termi-
nals in one end thereof and a body of mer-
cury, connections between said ferminals and
said coil, a Iever rigidly attached to said bulb
and having a bifurcated end,said bifurcations
being separated a distance nearly equal to the
length of travel of the weight, and arod moved

25
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by said weight and adapted to engage the re-

spective bifurcations of said lever, substan-
tially as described.
In testlmony whereof I aff

in presence of two witnesses.

| S .-OSOAR A. EN HOLM.
VWitnesses:
C. V. EDWARDS
Gro. W. HEss.

X my signature 3s
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