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To all, whon, it may concern: 
Be it known that I, LOUIS H. SPELLIER, a 

citizen of the United States, residing at Phil 
the weight acting to furnish an abutment for 
this end of the spring; furthermore, in the 
combination, with an electric motor having a 

adelphia, in the county of Philadelphia and mutilated commutator, of a weight acting to 55 
5 State of Pennsylvania, have invented certain 
new and useful Improvements in Electro 
mechanical Clocks; and I do hereby declare 
the following to be a full, clear, and exact 
description of the invention, such as will en 

complete the movement of the parts actuated 
by the motor and a shaft or winding-arbor 
to which the Weight is attached, the movable 
part of the motor and the weight being fixed 
to the shaft or winding-arbor, a spring, a bar 

lo able others skilled in the art to which it ap- rel, and an actuating-shaft for the train of 
pertains to make and use the same. 
Myinvention relates to movements, and par 

ticularly to such as are applied to that class 
of electric clocks wherein the motive power 

I5 of the time-indicator is a spring or weight, as 
distinguished from the kind in which the mo 
tive power is electricity. 
The invention relates particularly to au 

tomatic means for winding such clocks elec 
2o trically. 

The invention differs in two particulars 
from clocks as heretofore constructed, namely: 
first, in that for the impelling power of the 
clock neither a weight nor a spring is sepa 

25 rately employed, but these two instrumen 
talities are employed jointly and must be 
employed together, either being inoperative 
Without the other; secondly, in that in winding 
the clock an electric motor is not relied upon 

3o to complete the action of winding, but this 
action, having been begun by the electric 
motor, is completed by a weight or momentum 
device. 
The invention consists in the combination, 

35 with an electric motor, of a weight or mo 
mentum device to complete the movement of 
the parts actuated by the motor; further. 
more, in the combination, with the train of a 
clock, of a weight or momentum device act 

4o ing in conjunction with a spring to furnish 
the impelling power; furthermore, in the 
combination, with winding mechanism of 
a clock, of a Weight or momentum device 
brought into action by and supplementing 

45 the action of an electric motor; furthermore, 
in the combination, with an electric motor 
having a mutilated commutator, of a weight 
acting to complete the movement of the parts 
actuated by the motor, a winding-arbor to 

5o which the weight is attached, and a spring 
having one end attached to the same arbor, 

the clock, the Spring being attached at one 
end to the winding-arbor and at the other 
end to the barrel and the barrel being fixed 
upon the actuating-shaft, the mutilated com 
mutator causing a partial winding of the 
spring through the movable part of the motor, 
further winding of the spring being carried 
on through the same movable part by the 
weight, and the weight by its gravity also 
then furnishing an abutment for the spring, 
which, at its other end pushing against the 
box, tends to drive it and with it the train 
actuating shaft upon which it is fixed, and, 
finally, in the combination, with an electric 
motor having a mutilated commutator and a 
Weight acting to complete the movement of 
the parts actuated by the motor, of a spring 
Wound by the parts actuated by the motor 
and the weight, the spring having means 
actuated in unwinding automatically to re 
establish, at a predetermined tension of the 
spring, electrical connection with the muti 
lated commutator. 
The invention is capable of various appli 

cations and varied embodiment. 
In the accompanying drawings, which form 

part of this specification and in which like 
letters of reference indicate corresponding 
parts, I have illustrated one form of embodi 
ment of my invention. 

Figure 1 is a view in elevation taken from 
the rear of the back plate of a clock, showing 
an electric motor (in this exatmple one having 
stationary magnets and commutator and mov 
able armatures and brush) composed of the 
usual magnets, armatures, and brush, but with 
a mutilated commutator-that is, a commu 
tator the segments of which do not occupy 
the entire circumference, but form a sector, 
in the present instance composed of three 
segments corresponding to the number of mag 
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nets, the segments being fixed upon an insu 
lating substance, the remainder of the insul 
lating substance forming an interval between 
the first segment and the last; showing, fur 
thermore, a sleeve upon a shaft, the sleeve 
carrying at one side a rod or bar having an 
adjustable weight and at the other side the 
commutator-brush, the rod and its weight and 
the brush being displayed in different posi 
tions; showing, furthermore, the end of the 
train-actuating shaft to be supported in a 
brace; showing, furthermore, a barrel, case, 
or box for the actuating-spring of the clock 
train, this barrel having a stop or projection 
to take against a movable part of the motor, 
in this instance the armature, at a predeter 
mined tension of the spring, to turn the sleeve 
and bring the brush and the commutator into 
renewed contact, the stop being shown ad 
justable and there being a buffer - spring 
(shown in dotted lines) on the movable part 
which it is to strike to relieve concussion, 
and showing, finally, in dotted lines the posi 
tions of the clock-train and the markings on 
the dial. Fig. 2 is a view in detail, particu 
larly showing the mutilated commutator, an 
armature, the sleeve carrying the brush, and 
the Weight, the sleeve being on the train-act 
luating shaft, which also carries the barrel for 
the actuating-spring of the clock, the adjust 
able stop on the barrel, and, in dotted lines, 
the buffer-spring on the armature. Fig. 3 is 
a view in detail showing the spring in its bar 
rel with the outer end attached to the barrel 
and the inner end to the sleeve, which sleeve 
is borne against in a direction contrary to the 
draft of the outer end of the spring, thus 
forming an abutment. Fig. 4 is a view in 
side elevation showing the train-actuating 
shaft and the sleeve carrying the movable part 
of the electric motor with the buffer-spring 
and the actuating-spring barrel with the stop, 
the parts being at the rear of the back plate 
of a clock, but the train-actuating shaft pass 
ing through. 
The broad feature of my invention resides 

in employing an electric motor in conjunction 
With a weight or momentum device in such 
manner that at the end of a predetermined 
action of or by the electric motor the motor 
will automatically cease to act and a weight 
or moment unn device will continue the work 
begun by the motor, and however the motor 
be stopped when the action is to be taken up 
by the weight or momentum device, whether 
by breaking the current by moving the brush 
from the commutator or the commutator from 
the brush, or otherwise, is immaterial. One 
form of apparatus by which the result can be 
effected is shown in the drawings; but I do not 
wish to limit myself to the details of construc 
tion, since it will be clear that the same can 
be greatly varied without departing from the 
spirit of my invention. 

In the drawings, A indicates an electrie 
motor, having magnets a, armatures a, and 
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a brush a, of the usual or any suitable kind. 
The commutator, however, marked 3 differs 
from the usual commutator, in that instead of 
being of a kind in which one or more of the seg 
ments are always in contact with the brush 
as, for example, one for Oscillatory action be 
tween it and the brush or a circular commu 
tator having segments upon its entire periph 
ery-it is one having segments only on part of 
its periphery, the remainder being blank, so 
that when the brush passes beyond the seg 
ments, or before it reaches them, it is out of 
COntact. 

In the present example an electric motor 
has been chosen in which the electromagnets 
and the commutator are stationary and the 
armatures and the brush are movable, but it 
will be obvious that the other common for in 
of electric motor may be employed in which 
the armatures and the brush are stationary 
and the commutator and magnets are mov 
able. 
The commutator B, as here shown, has three 

segments b (corresponding with the number 
of magnets) placed upon a disk * of insulat 
ing substance. The three segments, there 
fore, with relation to the remainder of the pe 
riphery of the disk, present a sector of a cir 
cle, and there will be an interval left between 
the end commutator-segments. 
The shaft C carries the armatures, prefer 

ably insulated from the shaft, and has fixed 
to it a rod or bar c, carrying an adjustable 
weight c, and at the other side the commuta 
tor-brush. If the brush and armatures were 
fixed and the commutator and magnets mov 
able, the commutator, magnets, and weight 
rod would be on the shaft. 
The operation of the device so far would 

be as follows: The current entering through 
the brush in any Suitable manner would pass 
to a commutator-segment, and through this 
its l'espective magnet would be energized. 
This magnet would then attract the armature 
turning the shaft and with it the brush, which 
would then pass to the next segment and 
through it energize the next magnet, and so 
on until the end of the last segment would be 
reached. At this point the weight would have 
been brought up and to a little beyond the per 
pendicular, when, by its gravity, it would turn 
the shaft farther, automatically breaking con 
tact between the brush and the commutator 
and by its momentum continuing the motion 
of any parts movable by the shaft up to the 
work to be performed or to a point of prede 
termined counterbalancing resistance. 

It will be obvious that instead of the weight 
merely carrying the brush beyond the com 
mutator-segments it might readily be ar 
ranged at the point of falling by its momen 
tim to lift the brush and return it toward the 
first segment. 
The electric motor is shown at the rear of 

a metallic back plate of a clock, the shaft C 
with which it moves being a sleeve extending 
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nearly to the back plate and the actuating 
shaft or arbor D for the train extending 
through. 
The two shafts-that is, the train-actuating 

shaft D, and the sleeve C-are supported at 
the rear end in a brace, bar, or bracket E and 
fixed to the train-actuating shaft D at the 
inner end of the sleeve-shaft C, and loose upon 
the sleeve-shaft is a barrel F. This barrel 
contains the spiral actuating-spring G of the 
clock, which spring is fixed at its outer end 
to the barrel and at its inner end to the 
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sleeve. The operation of this part of the de 
vice will be clear. The current entering the 
back plate passes through the train-actuating 
shaft to the brush, thence to a commutator 
segment when in contact, thence to the re 
spective magnet energizing it and thence back 
to the battery, all as indicated in the drawings, 
and the sleeve is turned, first, by the electric 
motor, and then by the weight, and the inner 
end of the spiral spring being attached to the 
sleeve the spring is Wound as the sleeve turns 
and the weight falls until the spring is suffi 
ently wound, the opposite end of the spring 
forming an abutment, the barrel on the actu 
ating-shaft being prevented from turning by 
the train of the clock. The weight having 
completed the winding of the spring it will be 
clear that it acts as an abutment at this end 
of the Spring to keep the Spring from un 
winding from its inner end. This construc 
tion gives the advantage of both spring and 
weight clocks to my invention, and obviates 
the disadvantages of either, and this with the 
important advantage of great simplicity of 
construction. Weight-clocks, reliable by rea 
son of their uniformity of impelling power, 
are objectionable by reason of their bulk, 
while spring-clocks can be made simple and 
compact, but are unreliable by reason of the 
want of constancy of tension in expanding 
and the effect of changes of temperature. 
The combined forces of elasticity and gravity 
give my invention the advantages of both 
spring and weight clocks, for while my clock 
is virtually a clock impelled by the force of 
gravitation, yet this gravitation is imparted 
to a spring the tension of which during the 
process of gradual expansion is automatically 
controlled and adjusted by the ever equal 
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pressure of the weight. 
Fixed to the outer face of the barrel at any 

suitable place in an arc parallel with the cir 
cumference, according as action is desired 
after a greater or less distance of turning the 
barrel, is a stopf, and this stop projects far 
enough from the face to strike a part of the 
armature when the barrel is turned far 
enough. To give resiliency to the contact, a 
spring a' is fixed to the armature, and the 
parts are so arranged that the stop would 
take against this spring. The operation of 
this part of the invention will now be appar 
ent. As the train-actuating shaft is borne 
against through the barrel by the outer end 
of the spring and is turned (the motion of 

the escapement permitting) the barrel turns 
in the direction of the weight, and with it the 
stop, which, then striking the armature, car 
ries the sleeve farther around than it was car 
ried by the weight and brings the brush into 
contact with the first segment again, when 
the operation is renewed from the beginning, 
and thus a clock will be automatically wound 
and the spring retained at a uniform tension. 

Having thus described my invention, what 
I claim as new, and desire to secure by Letters 
Patent, is 

1. The combination with the actuator or 
actuating mechanism of a clock, of an electric 
motor and a device supplementing the action 
thereof and set in motion thereby, such device 
continuing to wind the spring or other actu 
ating mechanism of the clock, after the elec 
tric motor has ceased to act, substantially as 
set forth. 

2. In a clock, an electric motor, an actuator 
connected with the mechanism of the clock, 
and a weight or momentum device attached 
to the actuator and adapted to break the elec 
trical connection with the motor, substantially 
as described. 

3. In a clock, an electric motor, an actuator 
for the time mechanism of the clock, and a 
momentum device attached to the actuator 
and acting to re-establish electrical connec 
tion with the motor, substantially as described. 

4. The combination with a spring to be 
Wound or Set for action, of an electric-motor 
which sets the spring and a weight which au 
tomatically stops the action of the motor at a 
desired tension of the spring and starts it 
again at a point of relaxation of the same, 
substantially as described. 

5. The combination with winding mechan 
ism and time movement of a clock, of a weight 
brought into action by and supplementing the 
action of an electric motor, substantially as 
described. 

6. The combination with an electric motor 
having a mutilated commutator, of a weight 
acting to complete the movement of the parts 

which the weight is attached, and a spring 
having one end attached to the same arbor, 
the weight acting to furnish an abutment for 
this end of the spring, substantially as de 
scribed. 

7. The combination with an electric-motor 
having a mutilated commutator, of a weight 
acting to complete the movement of the parts 
actuated by the motor, and a shaft or wind 
ing arbor to which the weight is attached, the 
movable part of the motor, and the weight, 
being fixed to the shaft or winding arbor, a 
spring, and a box and an actuating shaft for 
the train of the clock, the spring being at 
tached at one end to the winding arbor, and 
at the other end to the barrel, and the barrel 
being fixed upon the actuating shaft, the mu 
tilated commutator causing a partial winding 
of the spring through the movable part of the 
motor, further winding of the spring being 

95 

O) 

I o5 

IO 

actuated by the motor, a winding arbor to 
I 1.5 

2C) 

I 25 

I 30 



O 

4. - 543,858 

carried on through the same movable part by | weight, the spring having means actuated in 
the weight, and the Weight by its gravity also unwindling, to automatically re-establish, at a 
then furnishing an abutment for the spring, predetermined tension of the spring, electrical I5 
which, at its other end pushing against the connection with the mutilated commutator, 
box, tends to drive it and with it the train substantially as described. 
actuating shaft upon which it is fixed sub- In testimony whereof I affix my signature 
stantially as described. in presence of two witnesses. 

S. The combination with an electric-motor, 
having a mutilated commutator and a weight 
acting to complete the movement of the parts Witnesses: 
actuated by the motor, of a spring wound by ROBERT G. DYRENFORTH, 
the parts actuated by the motor, and the F. B. SEEFER. 

LOUIS I. SPELLIER. 

  


