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UNITED STATES PATENT OFFICE, 
MAX MENKIN, OF NEW YORK, N. Y. 

SELF-WINDING ELECTRIC CLOCK. 

No. 818,161. Specification of Letters Patent. Patented Feb. 20, 1906. 
Application filed March 30, 1904, Serial No. 200,776. 

To all whom it may concern: 
Be it known that I, MAX MENKIN, a sub 

of the Czar of Russia, residing in New 
ork, borough of Manhattan, and State of 

New York, have invented certain new and useful Improvements in Self-Winding At 
is a specification. 

This invention relates to improvements in 
clocks, and more especially to self-winding 
attachments for clocks, and to electrome 

the mechan chanical devices for actuatin 
ism of the works of marine clocks or other 
mechanisms which run irrespective of their 
position and in which the pendulum is dis 
pensed with and a balance-wheel or governor 
employed to allow the SigE to be gradually expended, said power being inter 
mittently restored by, the winding up of the 
motor-spring by the intermittent closing of 
an electric circuit and the actuation of an 
armature of an electromagnet in said circuit. 
The object of the invention is to provide an 

actuating device for clocks having means for 
intermittently closing and immediately there 
after opening the electric circuit for actuating 
the armature of an electromagnet, and there 
by intermittently winding a motor spring, 
said means being intended to be of E. 
construction, compact, cheap, efficient, using 
very little current, and having a self-cleaning 
contact and far superior to the more compli 
cated actuating devices used hitherto. 

For this purpose the invention consists of 
an improved device for actuating clockworks 
and other mechanisms, which comprises an 
electromagnet, an oscillating armature pro 
vided with pawls actuated by the magnet, an arbor provided with a pinion engaging the 
clockwork or other mechanism, and with a 
loosely-mounted toothed wheel, engaged by 
the pawls of the armature, a giFT 
one end of which is connected with the 
loosely-mounted toothed wheel, while the 
other end is connected with the arbor, and 
means for intermittently, closing the circuit 
of the electromagnet for actuating the arma 
ture, rotating the toothed wheel, and so wind 
ing up the motor-spring, which on unwinding 
rotates the arbor and actuates the clock or 
other mechanism with which the pinion of 
the arbor engages. . . . - 
The invention consists more particularly 

of means for intermittently closing the elec 
tric circuit for actuating the electromagnet, 

which support the 

Each o 

means, together with other novel features, 
will be more fully described hereinafter and 
finally pointed out in the claims. 

In the accompanying drawings, Figure 1 
represents a front view of the frame of a clock 
having a part of the dial broken away and 
provided with my improved actuating de 
vice. Fig. 2 is a side view of Fig. 1. Fig. 3 
shows a rear view of Fig. 2. Fig. 4 is a top 
view of Fig. 3, but with the contact-making 
terminals omitted for the sake of clearness. . 
Figs. 5, 6, and 7 show rear views of the upper 
part of the electromagnet and the armature, . . 
showing different positions of the means used 
in my improved actuating device for inter 
mittently closing the current. Fig. 8 shows 
a front view, partly in section, taken on line 
88, Fig. 2. E. 9 shows a horizontal section 
through Fig. 8, taken online 99, but showing 
the arbor withdrawn in order to show more 
clearly the component parts of my improved 
actuating device. Fig. 10 shows a top view 
of the means for intermittently closing the 
current forming part of my improved actu 
ating device. Fig. 11 shows a detail view of 
one terminal of the current-closing means, 
taken on line 11 11 of Fig. 9. Fig. 12 shows 
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a detail view of the other terminal of the cur 
rent-closing means as arranged in proximity 
to a lintel-shaped projection; and Fig. 13 
shows the electromagnet and the electrical 
circuit connected therewith. 

Similar letters of reference indicate corre 
sponding parts. 

Referring to the drawings, A represents an 90 
ordinary clock-train which is attached to a 
supporting-plate F, to which a dial D of any 
suitable size is attached, over which indicat 
ing-hands dimove. On a base-plate F is ar. 
ranged an electromagnet, the pole-pieces of 

amework of the im 
proved se Exists; This frame work consists of a front plate F, a rear plate 
F, and transverse pillars F, which connect 
the front and rear plates. Intermediately 
between the front and rear plates is arranged 
a plate F, which is clearly shown in Figs. 2 
and 9 and which is provided with o eig 

Pig of the connecting-pillars F. for the 
the connecting-pillars is provided 

with a screw-thread at one end and provided 
with a screw-threaded socket at the other 
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end, so as to permit the connection of one. 
member with the other. Interposed be O. 

tween each member of the connecting-pillars 
and so rewinding the motor-spring, which is the intermediate plate F, while the lower 
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pillars also pass through the pole-pieces E' of diskg, while the other legis bent into circu 
the electromagnet. For supporting the front lar shape as to conform approximately to the 
and rear plates screwsf, which engage the 
screw-threaded sockets of the pillars, and 
nuts f, which engage the screw-threaded 
ends of the pillars, are provided. By pass 
ing the pillars through the pole-pieces and 
connecting as described a device at once 
compact and easily assembled is produced. 
The electromagnet E is supported on the 
base-plate F. The cores of the electromag 
net E are provided with the arc-shaped pole 
pieces E, which correspond in length and 
in shape to the ends E of the armature E°, 
that swings over the same and is keyed to a 
shaft S, the beveled or pointed ends of which 
engage pivot-holes of the rear and interme 
diate plates. The armature E is preferably 
made of laminated plates, as shown in Fig. 4, 
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for the purpose of obtaining a more sensitive 
actuation and cheaper construction than the 
solid armatures used hitherto. The plates 
are stamped from suitable material and then 
suitably joined, so forming the armature, 
which is provided with a third shank E, 
adapted to act as a counterbalancing-weight, 
A helical spring econnects the armature shank E with a pine', projecting from the 
lower part of the rear plate. The interme 
diate plate F is provided with a recesse", 
which conforms in shape to a pawl-carrying 
rode, projecting from the armature-shank. 
The i. e is covered with a layer e of suit 
able material adapted to effect a cushioning 
when the rod abuts against the plate F on 
the return movement of the armature, so as 
to arrest the movement of the same. The 
tension of the spring e serves to return the 
armature in proper position in proximity to 
the pole-pieces and ready to be actuated on 
engaging the electromagnet. 
To the front part of the intermediate plate 

F is attached a plate F, having a collar F. 
and a central opening F, as shown clearly in 
Figs. 8 and 9. The plate Fis separated 
from the intermediate plate F by a layer F. 
of insulating material, so as to insulate the 
plate F from the plate F. Through the 
central opening F of the plate F and se 
cured to the plate F and in electrical connec 
tion therewith is a small disk F", provided 
with a pivot-hole F", intended to act as bear 
ings for one end of an arbor or shaft g. 
other end of the arbor or shaft g is pivoted to 
the front wall F and provided with a wheel 
g", meshing with a pinion g of the clock 
train or other mechanism to be actuated. 
Connected with the pinion g is a disk g, 
which supports a contact-terminal g and a 
banking-rod g, the screw-threaded end of 
which engages a screw-threaded socket in the 
diskg", Whereby it may be readily withdrawn 
or detached from the same. The contact 
terminal g is made of a plate-spring of L 
shape, one leg of which is connected with the 

plate. 

The 

circular periphery of the diskg. The free 
end of the terminal g is provided with a 
small rod g', of platinum or other suitable 
metal, projecting toward the intermediate 

Movable on the arbor g is a ratchet 
wheel g', provided at its periphery with a 
large number of ratchet-teetht. A helical 
motor-spring g is provided and has one end 
g connected with the arbor and the other 
end g' connected with the ratchet-wheel g'. 
To prevent the spring from pressing against 
the arbor and to insure an effective action of 
the parts, the ratchet-wheel g is provided 
with a sleeve g", which is arranged interme 
diately between the arbor and spring. 
On the front face of the ratchet-wheel ge 

is supported at g a second contact-terminal 
g", insulated from the ratchet-wheel g' by a 
layer g of insulating material. This con 
tact-terminal g is also made of a suitable 
plate-spring or other resilient material and of 
L shape, one leg of which is connected with 
the ratchet-wheel g', while the other leg is 
so arranged or bent as to be of circular shape, 
so as to conform approximately to the circu 
lar periphery of the ratchet-wheel g”. The 
free end of the contact-terminal g is pro 
vided with a small rod g', of platinum or 
other suitable material, of a shape corre 
sponding to one side of a lintel-shaped pro 
jection m, arraiged on the ratchet - wheel 
g", as shown most clearly in Fig. 12. The 
projection m is preferably of insulated ma 
terial. On the rear face of the ratchet 
wheel g is a contact-brush g, (shown most 
clearly in Figs. 9 and 10,) connected with the 
contact-terminal gatg' and adapted to con 
tact with the collar Fof the plate F, (shown 
most clearly in Fig. 8,) which is in electrical 
connection with the electromagnet E and 
battery B by means of the wire W. The 
front face of the ratchet-wheel g” is lastly 
provided with a projection m, supporting 
a small plate-spring m", which is adapted to 
arrest the movement of the terminal g by 
acting as a bar to the banking-rod g, as 
shown most clearly in Fig. 10, and which will 
be more fully described hereinafter. 
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II5 The pawl-supporting rode is provided 
with two spring-actuated pawls m 'm', the po 
sition of which is clearly shown in Fig. S, 
which positively engage the teeth t of the pe 
riphery of the ratchet-wheel g”. The inter 
mediate plate Fis provided with a rod n, on 
which are supported spring-actuated pawls 
mm, which are also clearly shown in Fig. S 
and which positively engage the teeth t of 
the ratchet-wheel ("at a point of the ratchet 
wheel approximately diametrically to the 
point of engagement of the paws in ni" and 
which act as check-pawls. By the action of 
these sets of pawls, one of each set beiiig ar 
ranged sorrowhat in advance of the other, any 

2 C. 
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backlash that may occur is taken up, thus 
enabling a ratchet-wheel of small diameter 
to be used and the greatest movement of the 
ratchet-wheel obtained for the amount of 
electrical energy expended. - 
Connected in shunt with the wires of the 

electromagnet is a spark-preventing coil R, 
adapted, as is well known, to prevent spark 
ing at the contact-points g and g” of the 
terminals g and g. One of the conducting 
wires W of the electromagnet is connected 
with one pole of the battery B, the other pole 
of which is connected with the intermediate 
late F by wire W. Instead of the battery. 
the conducting-wires may be connected 

with two terminals of any other suitable 
source of electricity. The plate F is in elec 
trical connection with the bearing F, arbor 

and contact-terminal g'. The other wire 
W* of the electromagnet is connected with 
the plate F, which is in electrical connection 
with the collar F", brushg contacting there 
with, and contact-terminal g. The elec 
trical circuit is clearly shown in Fig. 13. 

In normal position the armature is in the 
position shown in Figs. 5, 6, 7, and 8, and the 
contact-making terminals g g are in the po 
sition shown in Fig. 5, the motor-springgbe 
ing under tension. 
causes the wheel g' to rotate, and so actuate 
the clock-train or other mechanism connect 
ed therewith simultaneously causing the con 

to move toward the other 
contact-terminal g. The projection m is 
preferably lintel-shaped, having its major 
axis aranged in obliquity to the direction of 

roaching contact-ter 
minal g, so that the rod g of the terminal g' 
encounters the lower part of the projection 
and is somewhat moved radially outward 
during its movement on the same, whereby 
the terminal g is set to tension, so that at the 
end of the movement of the rod g on the pro 
jection it drops quickly upon the rod g of 
the terminal g, making a firm contact with 
the same. By the contact thus produced 
the electric circuit is closed, the electromag 
net E energized, the armature E' actuated, 
and the shanks E brought into alinement 
with the projecting pole-pieces E, setting 
the springe by this movement to tension. B 
the movement of the armature E the pawis 
mm, which engage the teeth of the ratchet 
wheelg', cause the ratchet-wheel go to be ro 
tated, and thereby rewind the motor-spring, 
setting it to tension. By this movement the 
rod g” of the terminal g and the projection 
nearemoved away from the other rodgof the 
terminal g in such a manner that the rod g 
of the terminal g is caused to glide along the 
lower side of the lintel-shaped projection, 
this time in opposite direction to its move 

The rod g of the terminal gremains rela tively stationary, and the projection m and 

As the spring unwinds it 

from the stationary rod. The movement of 
the lintel-shaped projection causes the ter 

to be set somewhat to tension, the minal g' 
terminal g' being already set to tension by 
the rod g of the terminal g being interposed 
between the rod g” and projection m. Thus 
immediately before the separation of the ter 
minals g and g both are set to tension, so 
that when they finally separate they do so 
very rapidly and E. break contact. 
This breaks the electrical contact and the ar 
mature E is released, whereby it promptly 
returns, actuated by the springe, to its origi 
nal position, so that the pawl-supporting rod 
e' abuts against or rests on the plate F. The 
armature E remains in this position durin 
the gradual unwinding of the spring gunti 

rod g of the terminal g quickly move away 
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by this unwinding the contact-terminal g is 
again brought into contact with the contact 
terminal g in a similar manner as hereinbe 
fore described, so that the electric circuit is 
closed, the electromagnet energized, the mo 
tor-spring rewound, and the rods g and g’ 
simultaneously separated. This contact mak 
ing and breaking takes place intermittently 
at suitable intervals commensurate with the 
even tensioning of the motor-spring, thus 
continuously maintaining it at an even ten 
sion, so as to efficiently actuate thereby the 
clock-train or other mechanism. The con 
tact-making device described is self-cleaning 
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and of simple construction, permitting it to 
be made cheaply and requiring little or no 
attention as compared with the expensive 
and more complicated devices heretofore em 
ployed. When the batteries are weak, the 
rods g' and g' of the terminal will contact 
and close the circuit; but the current of the 
circuit will be too weak to actuate the arma 

OC 

ture and rotate the ratchet-wheel g', which 
would, as above described, cause the separa 
tion of the contact-terminals. Hence by the continued unwinding of the motor-spring g 
the rod g of the terminal.g. will pass along 
the other terminal g', permitting the termi 
nals to arrange themselves in such a position 
that when the batteries are replaced and a 
full current supplied and the terminals actu 
ated, as described, the separation would be 
such as to be liable to cause destruction, and 
thus necessitate repairs, or if the terminals 
are not sufficiently actuated as to cause the 
separation of the same a short-circuit of the 
battery would result. To prevent this and 
in order that the rods of the terminals be al 
ways in position for starting when the bat 
teries are connected, so as to cause a proper 
separation of the terminals, the rod m”, sup 
porting a banking-spring m, is provided and 
ES to the ratchet-wheel gin such a man 
ner as to form an obstruction to the passage 
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of the banking-rod g, detachably secured to 
the diskg, so as to arrest the movement of 
the terminal g. By these means the proper 
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position of the contact-rods of the terminals 
is insured, so that when the armature has 
been swung over the poles of the magnet it 
will not fail to move the plate g", terminal g', and projection m sufficiently to release ter 
minal g from between the EE, m and terminal g. Thus when the batteries have 
not sufficient strength to actuate the arma 
ture, and so move the plate g", terminal g, 
and projection m. away from the other termi 
nalg', the force of the motor-spring will carry 
the terminal g only immediately beyond the 
projection m, when the banking-rod g will 
abut against the banking-spring m', and so 
maintain the contacts in position in order to 
act properly when the new batteries are sup 
i. Furthermore, the banking arrange 

ment does not allow the motor-spring to ex 
pend all the tension previously given to it, so 
that it may have an eventension between the 
intermittent rewinding, causing thereby an 
even running of the mechanism which it ac 
tuates. This feature is specially important 
with clocks. For purposes of repair and ad 
justment the banking-rod g is made detach 
able. 
The contact-making device described, com 

prising the terminals and banking arrange 
ment, is arranged with a view to be assem 
bled easily, the parts being simple in con 
struction, thereby reducing the cost of manu 
facture of the device. 
The device or attachment described can 

also be applied for winding other spring-ac 
tuated mechanism, such as are employed in 
telegraph-registers, phonographs, and other 
apparatus: 

| claim as new and desire to secure by Let 
ters Patent 

1. A self-winding attachment for clocks, 
consisting of a supporting-frame formed of 
front and rear plates and connecting-pillars, 
a clock-train, a dial and hands therefor sup 
ported by one of the plates, an intermediate 
plate interposed between the front and rear 
plates and supported by said pillars, an elec 
tromagnet, an armature for the same, spring 
actuated pawls on the armature, a shaft for 
the armature journaled in the intermediate 
and rear plates, an arbor journaled in the in 
termediate and front plates, a pinion at one 
end of the arbor engaging the clock-train, a 
plate secured to the pinion of the arbor and 
provided with a contact-terminal, a ratchet 
wheel movable on the arbor and adapted to 
be engaged by the pawls of the armature, a 
contact-terminal supported by the ratchet 
wheel, a motor-spring having its ends se 
cured to the arbor and to the ratchet-wheel, 
a source of electricity, and conductors elec 
trically connecting the electromagnet, source 
of electricity and contact-terminals. 

2. In a self-winding attachment for clocks, 
the combination of a mainspring, a shaft in 
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connection with the inner end of the main 65 
spring, a movable member connected with 
and operated by the shaft, a second movable 
member connected with and operated by the 
outer end of the mainspring, a source of elec 
tricity, a contact-terminal for each member, 
each connected with one pole of the souree of electricity, and a lintel-shaped projection on 
the second member in close proximity to the 
contact-terminal thereon, the major axis of 
the projection and the direction of move 
ment of the contact - terminal of the first 
member being in obliquity to each other, the projection being adapted to gradually ten 
sion the contact-terminal of the first member 
on its approach to the contact-terminal of 
the second member, release the so-tensioned 
contact-terminal of the first member, at the 
end of its path thereon, so as to cause it to 
forcibly contact with the contact-terminal of 
the second member, and adapted to act as a 
guide and cause the contact member of the 
first member to be tensioned when the same 
passes between it and the contact-terminal 
of the second member. 
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3. A self-winding attachment for clocks, 9o 
comprising a mainspring, a shaft connected 
with the mainspring, a movable member se 
cured to the shaft, a second movable mem 
ber connected with and operated by the 
outer end of the mainspring, a lintel-shaped 
projection on one of said members, a source 
of electricity, and a contact - terminal for 
each movable member, connected with a pole 
of the source of electricity, the contact-ter 
minal on the member supporting the projec tion being in proximity to and conforming 
substantially to the contour of the projec 
tion, while the contact-terminal of the other 
movable member is provided with an end adapted to pass along the projection. 

4. In a self-winding attachment for clocks, 
the combination of a mainspring, a shaft in 
connection with the inner end f the main 
spring, a movable member connected with 
and operated by said shaft, a second mov 
able member connected with and operated 
by the outer end of the mainspring, a lintel 
shaped E. on one of said members, a source of electricity, and a contact-terminal 
for each member, each connected with a pole 
of the source of electricity, one of said con 
tact-terminals being provided with an end 
conforming substantially to the contour of 
the lintel-shaped projection and the other of 
said contact-terminals being provided with . 
an end adapted to pass along the projection, 
said end being at an angle to the other con 
tact-terminal when in contact therewith. 

5. In a self-winding attachment for clocks, 
the combination of a mainspring, a shaft in 
connection with the inner end of the main 
spring, a movable member connected with 
and operated by the shaft, a second movable 
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member connected with and operatea by the 
outer end of the mainspring, and contact 
terminals, one on each member, each con 
nected with a pole of a source of electricit 
and each yieldingly supported and eac 
adapted to be resiliently strained when in 
electrical connection with the other, said con 
tact-terminals being so arranged that the 
c. ... tact-terminal of the first member gradu 
ally approaches the contact-terminal of the 
second member, until it contacts with the 
same, after which the contact-terminal of the 
second member moves away from the con 
tact-terminal of the first member. 

6. In a self-winding attachment for clocks, 
the combination of a fixed supporting-plate 
connected with one pole of a source of elec 
tricity, a plate secured to the supporting 
plate but insulated therefrom, having a cen 
tral opening and connected with the other 
pole of a source of electricity, a collar on said 
insulated plate, a shaft pivotally Ed by the supporting-plate, passing through the cen 
tral opening of the insulated plate but not in 
contact therewith, a contact-terminal mov 
able with said shaft, a ratchet-wheel mov 
able in respect to the shaft, a contact-termi 
nal on the ratchet-wheel insulated therefrom 
but in electrical connection with the collar on 
the insulated plate, a lintel-shaped projec 
tion on the ratchet-wheelin proximity to the 
end of the last-named terminal, and a motor 
SEE connecting the shaft and the ratchet 
wheel. 

7. In a self winding attachment for clocks, 
the combination of a mainspring, a shaft in 
connection with the inner end of the main 
spring, a member connected with and oper 
ated y the shaft, a second member con 
nected with and operated by the outer end of the mainspring, means adapted to period 
ically tension the mainspring, and means on 
each of said members projecting laterall therefrom, adapted when in engagement E. 
each other, after a partial unwinding of the 
mainspring but with the mainspring still un 
der tension, to limit the movement of the 
members so as to prevent the further unwind 
ing of the mainspring. . 

8. In a self-winding attachment for clocks, 
the combination of supporting-plates, a shaft pivotally supported E. said supporting 
plates, a movable member secured to said 
shaft, a banking-rod on said member, a sec 
ond movable member rotatable on said shaft, 
a banking-blade on said second member, 
adapted to arrest the movement of the bank ing-rod, a motor-spring having its ends con 

ing plates, a movable mem 

nected with the members, and contact - ter 
minals on each of said members. - 

9. In a self-winding attachment for clocks, 
the combination of a mainspring, a shaft car 
rying the inner end of the mainspring, a mem 
ber connected with and operated by the shaft, 
a second member connected with and oper 
ated by the outer end of the mainspring, a 
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source of electricity, contact- terminals on . 
said members each connected with a pole of . 
the source of electricity, a lintel-shaped pro 
jection on one of said members in proximity 
to the contact-terminal thereon, a banking 
rod on one member, and a banking-blade on 
the other adapted to arrest the movement of the banking-rod. 

10. In a self - winding " attachment for 
clocks, the combination of supporting-plates, 
a shaft pivotally supported R. said support 

er secured to 
said shaft, a banking-rod detachably secured 
to said member, a second movable member 
rotatable on said shaft, a banking-blade on 
said second member adapted to arrest the 
movement of the banking-rod, a motor 
spring having its ends connected with the 
members, a contact-terminal on each of said 
members, a collar secured to one of said sup 

o 
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E.E. but insulated therefrom, a rush on the second member in electrical con 
nection with the collar and with the contact 
terminal on said member, a source of elec 
tricity, and means connecting said collar and 
the contact-terminal of the first member with 
the poles of said source of electricity. 

11. In a self-winding attachment for 
clocks, the combination of an electromagnet, 
a source of electricity, an electrical connect 
tion between said magnet and said source of electricity, a plurality of supporting-plates 
supported by the poles of the electromagnet, 
an armature movable between the poles of 
the electromagnet, a shaft for the armature 
journaled in two adjacent supporting-plates, 
means between the two other adjacent plates 
adapted to close the electric circuit of the 
electromagnet for actuating the armature, 
means for returning the armature to its nor 
mal position, and means for limiting the re 
turn movement of the armature. 

In testimony that I claim the foregoing as 
my invention I have signed my name in pres 
ence, of two subscribing witnesses. 

MAX MENKIN 
Witnesses: 

PAUL GoePEL, 
HENRY J. SUHRBIER. 
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