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To all whom it may concern:

Be it known that I, FREDERIC A. LANE, of
New Haven, in the county of New Haven
and State of Connecticut, have invented new
5 Improvements in Electric-Winding Clocks;
and I do hereby declare the followi_ng‘, when

" takenin connection with accompanying draw-
ingsand the letters of reference marked there-
on; to be a full, clear, and exact description

10 of the same, and which. said drawings con-
stitute part of this spemﬁcatlon and repre-
sent, iIn—

qure 1, a rear view of a elock-movement
embodymv the inventions Fig. 2,a side view

15 of the same; Fig. 3, a detached view show-
ing the revolvmv contact in engagement with
the stationary contact Fig. 4, a fd,CB view of
the two contacts S and W with the stationary
post 2; Fig. 5, a detached view illustrating

" 20 the return . movewmentof the contact W; Flgs
6 and 7, modifications.

This invention relates to a device for au-
tomatically winding elocks by electricity, the
object being to employ a light spring as the

25 motive power of the clock and to maintain
that spring under substantially a constant
tension; and the invention consists in com-
" bining with the movement of aclocka spring-
drum amanved upon one of the arbors, a con-

30 tact revolvmv with one of the arbors of the

’ clock-movement a stationary contact insu-
lated from the movement, but in the path of
the said revolving contact and adapted to
engage the said 1evolv1n0 contact during a

35 predetermlned portion of “each revolution of
said revolving contact, a magnet in cireuit
with said contacts, a second stamonary con-
tact and a corresponding movable contact,
the said last-mentioned contacts being in the

40 same circuit as the said ﬁrst—mentwned con-
tacts, the armature-lever of the said magnet
in eonnection with a pawl adapted to engage
‘the said drum in one direction of mcvement
of said armature-lever, and so as to impart

45 winding rotation to said drum, but escape
thereflom on the return movement of said
armatm‘e-lever, the said armature-lever also,
in connection with the said second movable
contact, and whereby in said winding move-
50 ment the said second movable oontaet is with-

drawn from ite stationary contact to break
the circuit at that point while the circuit is
closed at the said first-mentioned contact,
and as more fully hereinafter deseribed.

A represents the fxame of the clock-move- 55
ment.

B represents the center arbor. As repre-
sented, the winding mechanism is applied
upon the rear of the clock-movement. The
center arbor B therefore projects through the 6o
rear plate of the frame. On the said center
arbor is a spring-drum C. This drum is of
common construction. Within it is a coiled
spring,-one end of the spring made fast to
the drum and the other end of the spring made 63
fastto the arbor,and sothatthe rotation of the
drum in one direction will wind the spring
and the reaction of the spring will turn the
arbor in the same direetion, and as usual in
this class of spring-drums.  The spring and 70
its connection with the drum and arbor are
not shown, the construection being too well
known to require illustration. The spring
being applied ‘to the center arbor may be a
velyhtrht spring. Thedrum, however, maybe 75
applied to the second or another arbor in the
same manner, communicating with the cen-
tral arbor by the usual gearing.

In the illustration I‘lcr 2 the usual thmn
of gearing between the centel arbor and the So
escapement—wheel is shown, D representing
the verge. This mechanismmay, however, be
varied as desired, or anyof the known clock-
movement mech:misms may be substituted
therefor.

On the drum, or made as a part of it,isa
toothed ratchet-wheel E. F represents a sta-
tionary spring-pawl working into said ratch-
et-wheel E, and so as to cateh and hold the
drum as it is wound. e

G is a vertical slide supported in suitable
bearings, so as to receive an up-and-down
reciprocating movement, as indicated in
broken lines, Fig. 1. Tlus slide carries a
spring-pawl M, which works into the teeth 95
of the ratchet- ‘wheel E, so as to engage the
wheel in one direction, but escape in the op-
posite direction, and so that as the slide G is
depressed, as indicated in broken lines, Fig.

1, the pawl H will imparta conespondmw ro- 100
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‘metal spring.

tation to the wheel E and the drum C in con-
nection therewith, which movement of the
wheel and drum will be caught and held by
the pawl F. This movement of the wheel
and drum is in the direction to wind the
spring. Repeated movements of the slide G
will thereforeimpart corresponding repeated
winding movement to the spring-drum. On
one of the arbors of the clock-movement, here
represented as the center arbor B, a metal
arm I is made fast,and soas to revolvethere-
with, The outer end of this arm carries a
non-metallie. finger J, the forward side of
which is beveled, so as toproduce a cam shape.
On the back of the non-metallie finger J is a
metallic shoulder K, this shoulder being a
portion of the arm L
L represents a spring-metal contact insu-
lated from the clock-frame, preferably by se-
curing it to an insulating-bloek M, the block
becured to the frame, as shown. The said
contact projects inward, so that its free end
stands inthe pathof the finger J, and so that
as the arm I revolves with the shaft to which
it is attached the non-metallic finger J will
strike the free end of the contact L and op-
erate thereon as acam,asindicated in broken
lines, Fig. 1, and so as to raise the contact L;

but so soon as the finger has passed beyond.

the end of-the contact the contact will spring

“down and rest upon the metallic shoulder K,

as represented in Fig. 3, and thus make me-

tallic contact between the contact 1. and the
arm I during the time that the s«ud contact
rests upon the shoulder K.

From the contact L. a wire N runs to one
member of a battery O.

P represents a magnet, from which a wire
Q runs to the other member of the battery O.
The other wire from the magnet runs to a con-
tact 8, insulated from the clock-movement,
here represented as attached to an mbulaunfr-
block T. This contact S isin the form of a ﬁat
(See Fig. 2.)

The magnets are preferably arranged as
seen in Fig. 2, so that the armature-lever a
may extend from front to rear, hung at the
front upon a pivot D, and preferably the
pawl-carrying slide G is hung to the inner
arm of the armature - lever, and so that vi-
bration of the armature-lever will be com-
municated to the slide G, as represented in
broken lines, Fig. 2. A two-armed lever d e
is hung upon an axis f, so that its one arm d
will stdnd below the free end of the armature-
lever. To the other arm e of the said lever a
spring V is attached, which extends down-
ward toward the contact S and carries at its
end a contact W. The lever d e is provided
with a spring ¢, the tendency of which is to
hold the arm’d up against the free end of the
armature-lever and to turn the arm e down-
ward to hold the contact W in engagement
with the contact S; but when the circuit is
closed through the magnet the movement of
the armature-lever in thus closing will im-
part a vibratory movement to the lever d e,
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s0 as to raise the contact W from the contact
8, as represented in broken lines, Fig. 1. The
circuit is closed only while the shoulder or 7o
contact K is in engagement with the contact
L. Consequently the circuit is normally open,
and, while so open, the contact W normally
restsin engagement with the contact S, as rep-
resented in Fig. 1, it being understood that 3
the contacts S and W and the contacts K and-
L are in the same circuit.

Supposing the spring of the drum C to be
wound sufficient to afford power to drive the

clock-movement and the arm I in the position 8o

represented inFig.1,in duetime thearm I will
have revolved so far as to bring the non-me-
tallie finger J. into engagement with the con-
tact L, which, operating thereon as a cam,
will cause it to rise, as indicated in broken 8j
lines, Fig. 1, until the non-metallic finger J has
passed the end of the contact 1. Then the con-

tact L will instantly drop and come into en-
gagement with theshoulder If, asseen in Fig. 3.

Thiseclosesthe circuitand bun% the ar mature go

to its poles, and in such closnm the armature-
lever will impart to the pawl H the before-de-
scribed movement, as indicated in broken
lines, Fig. 1, and such movement of the arma-
ture-lever will turn the lever d ¢ into the posi- 95
tion indicated in broken lines, Fig. 1,and take
the contact W away from the contact S, which
breaks the circuit at that point, as repre-
sented in broken lines, Fig. 1. The arm I

revolves slowly, so that metallic contact is 100

made between the contact L and the shoul-
der K for a considerable length of time. As
soon as the cirenit is broken by the contact
W leaving the contact S the armature is

released from its magnet and rises under 1oj

the action of a spring Y, (which is adjusted
by the usual adjuster Z,) turning the pawl
H for a new engagement of the ratchet-
wheel, at the same time permitting the le-

ver d e to return by the action of its spring 110

g, and so-as to again bring the contact W
into engagement with the contact S, thereby
again closing the circuit and causing a sec-
ond movement of the armature-lever and of*

the lever d e to take the contact W from en- rrg

gagement with the contact S, again breaking
the circuit at that point, and, so continuing,
the contacts W and S separating and closing
under each action of the armature-lever, and

so long as the contact shall be maintained 120

between the contact I and the shoulder K.
Each movement of the armature thus im-
parted produces the winding movement of
the spring; but if at any time under such sue-

cessive operations of the armature-lever the 125

spring shall have been wound to a power
equaling that of the power of the electric
circuit the said power of the spring-drum will
resistthe closing of the circuit. Consequently,

when such power shall have been acquired 130

by the spring-drum, there will be no further
winding action until the movement shall
have advanced so far as to reduce the power
of ‘the mainspring. The time during which
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such winding movement may be performed

" depends upon the time which the circuit is

closed through the contact L, and this may

- be increased or diminished by a correspond-

o

15

ingly increasing or diminigshing extent of-

metallic contact between the arm I and the
contact L. From this it will be seen that at
each time the circuit is closed between the
arm I and the contaet I. a succession of
‘winding operations will be performed until
the maximum power of the spring is at-
tained.

In order that the conmcts W and S may
not be brought together until the lever d e
has substantially made its full return, a sta-
tionary insulated post ¢ is arranged near the

- face of the contact S, but in a position above

the ‘position of the contact W when in en-

- gagement with the contact S, and as seen in
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Figs. 1 and 4. The spring V tends to bear
the contact W upon the contact 8 when it is
in the down position, and 8o that as the con-

tact W begins to rise under the action of the

armature-lever it will pass up between the
post 7 and the contact S, the post ¢ serving to
press and hold the contact W into engage-

~ment with the contact S during this upward

movement; but so soon as the contact W has
risen above the post ¢ then the spring V op-
erates to throw the contact W away from the
contact S and to a posmon in rear of the
post 4, and as represented in Droken lines,
Fig. 1. Then as the contact W returns it w111
qtrike the back of the post ¢ and pass down
over that post, as represented in Fig. 5, thus
being held away from the contact S Until the
contact W shall have passed to a position
below the post<. Then the contact W, under
the action of the spring V,will fly toward and
into engagement with the contact S, as seen
in Fig. 1. The result of this combination of
the stationary posttwith the contacts W and
S is that the circuit remains closed until the
winding movement has been completed, and
the circuit is not again closed at this point
until the winding-pawl has returned to sub-
stantially its normal position, and thus afull
and complete action of the winding mechan-

ism is insured.

‘While I prefer to attach the winding-pawl

- H to the armature-lever, it may be attached
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to the samelever which carries the contact W,
as represented in Fig. 6,the armature-lever
acting directly upon the arm d of the lever
so carrying the pawl.

Instead of employing a slide, as G, to carry
the pawl, the lever carrying the contact W
may be hung directly to the same shaft on
which the winding-drum is arranged, as rep-
resented in Fig. 7, and so that the lever thus
hung willswing ina planeatrightanglestothe
axisof the winding-drum, the pawl being hung
directly to one arm of the said lever, so as to
operate in the teeth of the ratchet on the
spring-drum, the same as in the first illustra-
tion. In thiscase the armature-leveroperates
upon one arm of the said winding-lever, and

the other arm carries the contact W, substan-
tially the same as in the first illustration.

Instead of making the metallic contact IK
as a shoulder upon an arm and upon the back
of the non-metallic finger J, it may be made
as a portion of the penphely of a wheel on
one of the arbors, as represented in Fig. 7
and so that contact will be made w1th the
contact L during the time the metallic por-
tion of the periphery of the said whéel K is
in engagement therewith, this metallic por-
tion of the periphery extending into the ar-
bor, so as to make metallic connection there-
from with the frame of the movement.” The
particular construction of this modification
(vepresented in Fig.7) is embodied in another
application, Seual No. 511,988.

The winding-drum is best applied to the
center arbor, as I have represented and de-
scribed; but it may be applied to either arbor
of the clock.

The non-metallic finger J may be omitted,
the metal end of the arm as one contact di-
rectly engaging the stationary contact; but
I prefer to employ the non-metallic finger, as
by its use the contact is instantly made .in-
stead of gradually made, as it would be were
the non-metallic finger omitted.

It will be understood that either of the
great variety of known substitutes for a tooth-
ed ratchet and pawl working therein may be
stubstituted for the spring-drum, pawl, and
ratchet, and that by the terms “pawl and
ratchet” as used herein such well - known
equivalents are to be understood asincluded.

In illustrating the invention I have shown
it as working with an open circuit. It will
be understood that if a closed circuit is to be
used the usual reversal in the operations will
be necessary.

From the foregoing it will be understood
that I-do not limit the invention to the pre-
cise mechanism described for operating the
winding-pawl, or to specific mechanism for
closing the cireuit through the clock-move-
ment at a predetermined time and for a pre-
determined length of time combined with a
stationary and movable contact in the same
circuit, which said movable contact is oper-
ated through the winding mechanism to
break the cirecuit as the winding mechanism
advances and to again close the e¢ircuit upon
the return of the said winding mechanism,
and whereby a succession of winding opera-
tions will be produced during the said prede-
termined time in which the circuit is closed
through the first-mentioned contacts; but I
do not wish to be understood as claiming,
broadly, a clock-movement having a spring-
drum arranged upon one of its arbors with
a ratchet-wheel in connection therewith and
having a lever carrying a pawl to engage said
ratehet, said lever adapted to be operated by
the automatic breaking or closing of an elec-
trie circuit, as such, I am aware, isnot new.

I elaim—

1. In a self-winding clock mechanism, the
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combination of a spring-drum arranged upon
one of the arbors, a magnet provided with an
armature-lever, a pawl adapted to engage
said spring-drum in one direction of revolu-

tion to'wind the spring, but free therefrom.

in the opposite direction, mechanism between
said pawl and said armature-lever whereby
said pawl will receive its winding movement
from said lever, an electric circuit through
said magnet, a pair of contacts in said cir-
cuit, one of said contacts revolving under
the action of the clock-movement, the other
stationary, but in the path of said revolving
contact, whereby said contacts will be en-
gaged during a predetermined portion of
said revolution, a second pair of contacts in

the same circuit, one of said contacts sta-

tionary, the other movable, mechanism, sub-
stantially such as described, between the
said armature-lever and said second mov-
able contact, substantially as specified, and
whereby in the closing movement of the said
armature-lever, produced under the closing
of the circuit by the first-mentioned con-
tacts, said second contacts will be separated
to break the circuit, and on such breaking of
the circuit the opening movement of the ar-
mature-lever brings the said second contacts
again together to elose the eircuit, such break-
ing and closing of the cireuit by the said sec-
ond contacts continuing during the time in
which the first-mentioned contacts are en-
gaged.

2. In a clock-movement, the combination
of a spring-drum arranged upon one of the
arbors of the said movement, an electric con-
tact revolving with one of the arbors of the
said movement, a stationary contact insu-
lated from the movement, but in the path of
the said revolving contact, and adapted to
engage said revolving contact during a pre-
determined portion of each revolution thereof,
and so as to close the cirenit during such en-
gagement, a magnet in circuit with said con-
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tacts, a second stationary contact, a vibrating
lever carrying a movable contact adapted to
engage said second stationary contact, said
second stationary contact being in the same
circuit with the magnet and the first-men-
tioned contacts, the armatunre-lever of the
said magnet arranged to impart swinging
movement to said contact-lever as the arma-
ture-leveris drawn to and from its poles,and a
vertical slide carrying a pawl adapted to en-
gage the spring-drum, the said slide in con-
nection with said armature-lever, substan-
tially as and for the purpose described.

3. A self-winding clock mechanism con-
sisting of a spring-dram upon one of the
arbors of the movement, a magnet, a pawl
adapted to engage said spring-drum, mech-
anism between the armature-lever of said
magnet and said pawl, whereby the move-

ment of the armature-lever imparts winding

movement to said pawl, a stationary contact
and a revolving contact which derives its
revolution from the clock -movement, and
adapted to engage said stationary contact
during a predetermined portion of its revolu-
tion, the said contaets in circuit with said
magnet, a second stationary contact and cor-
responding movable contact also in the same
circuit with the said first-mentioned contacts
and magnet, mechanism between the said
second movable contact and the armature-
lever, the said second contacts being nor-
mally closed, but adapted to be opened when
the armature-lever is drawn to its poles by
the engagement of the first-mentioned con-
tacts, the said revolving contact provided
with a non-metallic cam-finger J and con-
structed with a metallic shoulder K in rear
of said non-metallic finger, substantially as
and for the purpose deseribed.
FREDERIC A. LANE.
Witnesses:
LILLIAN D. KELSEY,
FRED C. EARLE.
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