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No. 853,648. Speci?cation of Letters Patent. Patented my 14, 1907-. 
Applicationv ?led May 12, 1906.- Serial No: 316,435. 

To it” w/wm/ it may concern: 
Be it'known that I, TIMOTHY B. Pownns, a 

citizen of the United States‘, residing in the 
borough of Manhattan, in the city of New 
York, State of New York, have invented cer 
tain new and useful Improvements in Elec 
tric Clocks, of which the following is a speci 
fication, reference being had to the accom 
panying drawings, Jforming a part hereof; 

This invention relates to clocks and watches 
in which the oscillations ot the balance wheel 
are maintained by electric energy derived 
from any suitable source. . 
The principal objects of the invention are 

to obtain the maximum of simplicity in con 
struction, whereby liability to derangement 

. is reduced, and high efficiency in the opera 
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tion of the mechanism, whereby the amount 
of battery power required is reduced to a 
minimum and a battery of sufficient capacity 
to operate the clock for a long period of time 
can be inclosed within the clock casing with 
out making the same unsightly or clumsy; 
lncidentally to these main objects, it has 
been sought. to keep the cost of construction 
low, to make the entire mechanism with its 
actuating battery, if one be applied directly 
to the mechanism, as compact as possible and 
to secure novelty and attractiveness in ap-v 
pearance. These objects are attained pri 
marily by mounting the actuating ‘magnet 
upon the oscillating balance wheel and 
mounting the armature in a ?xed position, 
the electric connections and (to-operating de— 
vices being combined therewith in a suitable 
manner. This combination of parts enables 
a high elliciency to be obtained, the poles of 
the magnet being located at. the periphery of 
the oscillating balance wheel so that the im~ 
pulse which accelerates or renews its motion 
is given to it at the instant of its most rapid 
motion and the maximum amplitude of os 
cillation is attained. Not only is the waste 
of energy in starting an armature from a con 
dition of rest at each encrgization of the mag 
net thus avoided, but the amount of electrical 
energy required to maintain the oscillations 
of the balance wheel is so small that a single 
cell of an ordinary dry battery will suffice to 
keep the clock in operation ‘for a long period 
of time. Various details of - construction 
have also bcen improved with a View to the , 

attainment of the several objects above 
named, all as‘will be more fully explained 
hereinafter'with reference to the accompany 
ing drawings in which ' 

Figure 1 is a view in front elevation of a 
clock which embodies in desirable form the 
present improvements. Fig. 2 is a view 
thereof in end elevation, the clock face and 

» one of the bearings of the balance wheel be 
ing shown in section. _ Fig. 3 is a detail View 
in elevation showing the hair spring and regu 
lating device. Figs. 4 and 5 are detail views 
illustrating the operation of the contactde 
vices. Fig. 6 is a detail view illustrating a 
slight modi?cation'of the devices for trans 
mitting movement from the balance wheel to 
the clock train. _ 

In the clock represented in the drawings 
the actuating battery is represented as incor 
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porated with the clock, although, as will be ’ 
‘readily understood, in clocks or time pieces 
of a different type it may be desirable to de 
rive the electric'energy from some suitable 
source remote from the clock mechanism. 
As shown, a single cell of an ordinary dry 
battery, sufficiently represented b the ter 
Ininals at a, is received in a suita 1e case b 
mounted upon'a base I)’ which supports the 
entire mechanism. A bracket 0, secured to 
the case b, supports the clock face d and a 
simple clock train e which'is of ordinary con 
struction and requires no detailed description 
herein except to note that it is shown as hav 
ing a worm actuating gear 6’. The latter is 
engaged by a ‘driving worm g on the shaft of 
which, mounted in a suita le bearing, is a 
ratchet wheel f’. The latter is operated by 
a driving dog 9 which, in the construction 
shown in Figs. 1 and‘2, is a rod upon one arm 
of a bell crank leverjh and pressed by a coil 
spring 9' toward the ratchetwheel f ’,recipro 
eating in a guide 92. 
restored by a s rin , h’ to normal position af 
ter actuation y tIie balance wheel in the 
manner hereinafter described. 

In suitable standards 2' is mounted the 
shaft k of a divided, compensatingbalance 
wheel Zwhich'is of usual. construction except 
that it has mounted thrrein so as to oscillate 
therewith the single-core actuating magnet 
m, the poles of which are at the periphery of 
the balance wheel. The shaft k is provided 
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with an arm n in which is mounted a contact 
)in 0 insulated from the arm n by a fiber 
ushing 0', which is cut away ‘to expose to 

contact the pin on one side, as shown in Figs. 
2, 4 and 5. Upon the su porting frame 
work is mounted an insulate contact spring 
3) havin an L-shaped head p’, the shank of 
the heat standing directly in front of a pin 
and roller k2 carried by the bell crank lever h. 
Head p’ of the spring p is so placed with ref 
erence to the path of movement of the in 
0, as it oscillates with the balance’ wheel, that 
in the oscillation to the right, indicated in 
Fig. 4, the in o with its bushing 0’ pass to 
the right of3 the spring head, throwing the 
s ring to the left slightly, as indicated by 
otted lines in Fi . 4, the in 0 making no 

electrical contact t erewith y reason of the 
interposition of the bushing 0’. The bell 
crank lever h, likewise, is not actuated 
during this movement as the spring p is 
thrown away from the pin and roller h”. In 
the oscillation to the left, however, as indi— 
cated in Fig. 5,the pin 0 comes up in front of 
the spring lead 11’ and makes electrical con 
tact therewith, at the same time throwing 
the spring back against the pin and roller h2 
and rocking the lever h u on its pivot, as indi— 
cated in Fig. 5, and-there ydriving the dog g 
in a direction to actuate the ratchet wheel f’ 
and so give the clock train a forward move 
ment'. 
The shaft k on the balance wheel hasv ap 

plied thereto a hair spring r provided with 
the usual regulating device 'r’, as shown in 
Fig. 3. The hair spring ives the return 
movement of oscillation to t e balance wheel 
after the energy of the actuating ma net m,’ 
has been expended, the energy of suc mag 
net acting upon an armature s which is fixed 
to thesu porting frame and in close prox 
imity to t e path of movement of the poles of 
the magnet m. 
As shown in Fig. 1, the armature s is of ex 

> tended length and on the same radial line as 
the poles of the magnet m, so that the ma ~ 
net, in its oscillation with the balance whee , 
has time to discharge its magnetism and 
thereby avoid any retardation which might 
be occasioned by residual magnetism an so 
decrease the efficiency of the mechanism, 
and influence the time-keeping quality of the 
clock. ' > 

As willbe understood by reference to Fig. 
1 
suitable conductor a’ to the binding post'a‘ 
on the supporting frame work. Thence cur 
rent conducted through the supporting 
frame work and the hair spring 1' tethe bal 
ance wheel I andfrom a binding post I’ there 
ondirectly to one end of the magnet coil m, 

- theother end of such coil being connected to 
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the insulated ‘pin 0. The other pole of the 
battery is‘ connected by a suitable conductor 
a3 to an insulated binding post a‘, from 
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the attractiveness of the mechanism. 

one pole of thebattery is connected by a‘ 

which connection is made, as indicated at a“, 
to the insulated contact spring 1). The pin 0 
is so placed with respect to the oles of the 
magnet that'it makes contact with the con 
tact spring p, as indicated in Fig. 5, just as 
the pole of the magnet approaches the ?xed 
armature .9 near enough to include it Within 
the magnetic ?eld, and breaks the contact 
just as the magnetic pull upon the balance 
wheel attains its maximum, so that there is 
no retardation. By these means the balance 
wheel receives, through the momentary en 
ergization of the magnet m, an'impetus just 
sufficient to maintain the oscillation of the 
balance wheel. When that impetus is ex 
pended the hair spring 1' acts to return the 
balance wheel to the limit of its movement in 
the opposite direction and then again to give 
movement in the forward direction until the 
pole of the magnet again approaches the ar 
mature. 
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It will be observed that the arrangement _' 
of the oscillating magnet and balance wheel 
upon the'horizontal axis, with the armature 
‘stationary beneath the balance wheel, per— 
mits a very close adjustment of the armature 
with respect to the poles of the oscillating 
magnet to he maintained without regard to 
any looseness of fit that there may be of the 
shaft in its bearings, so that the efficiency of 
the mechanism can be maintained at its maxi 
mum. Furthermore, this ‘arrangement per 
mits the employment of a featulie of con 
stru ction which is not only useful but adds to 

That 
is to say, the shaft of the balance wheel is 
supported not only in general bearings, but 
with an end thrust pivot hearing, so that the 
clock will run in any osition, a d at the 
same time the ball or re ler journal iearing is 
visible, ‘forming an attractive. feature. 

In each of the two standards '5, is mounted 
a sleeve t which forms a cup for bearin balls 
t’, the end of the shaft is beintr reduce as at 
k’ to bear on the balls. The .end . of the 
sleeve t is closed by adisku of ?int glass, 
‘which is held in place by a bezel or beaded 
sleeve 1) which has a screw threaded engage“ 
ment with ‘the sleeve .th The extremity. of 
the shaft is is tapered to_a point, as'at‘kz, to 
have a pivot bearing against the glass disk at. 
If the clock, thereforepis tipped forward or 
back themechanism will continue to operate 
‘without retardation and the ball'beai‘ings 
being visible through the glass form an at 
tractive and ornamental feature. ' 

It is obviousthat various’ changes maybe 
made in details of construction and arrange— 
merit without departing from the spnit as the 
invention. One such modi?cation of the 
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transmission devices is illustrated in Fig.6, ‘ 
wherein the worm _ f is arranged. vertically 
and the ratchet wheel ’ thereof is engaged 
b a‘dog. g"x which osc' lates upon a pivot g‘. 
The upper end of the dog g2X carries an insu 
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lated head 9‘ which stands behind the insu- 
lated contact spring p2, with which the con 
tact pin 0 of the balance Whe'el makes con 
tact in its movement in each direction, thus 
effecting the energization of the magnet once 
in each complete oscillation and actuating 
the clock train 6, through the Worm wheel c’, 
twice for each complete oscillation. 

It Will be understood that the contact pin 
0 of the construction shown in Fig. '6 is 
mounted and insulated in the same manner 
as in the construction shown in Figs. 1, 2, 4 
and 5 and therefore need not be further illus 
trated. The contact spring p2 is an ordinary 
flat spring standin in the path of movement 
of the pin 0, yiel ing to permit the pin to 
have the desired movement While completing 
the circuit at each contact. 
_ vVarious other modi?cations in detail will 
suggest themselves, and it is to be understood 
that the invention is not limited to the pre 
cise construction and arrangement of the ' 
parts'shown and described herein. 

‘ . I claim as my invention: I 

,1.. The combination of a slngle-core elec 
tro-magnet mounted to oscillate upon an ad 
verse axis between its poles and forming a 
part of a rotary balance wheel with its core 
radial and its poles at the periphery of such 
Wheel, a coiled spring havin one end se 
cured to said wheel and the ot er secured to 
a ?xed point, a stationary armature located 
in proximity to the path of a pole of the 
magnet, and circuit connections and con 
tacts whereby the magnet is momentarily 
energized to add an impulse to the oscillation 
of the wheel as a pole of. the magnet ap 
proaches the armature. ' 

2. The combination of a single-core elec 
tro-niag'net mounted to oscillate upon an ad 
verse axis between its poles and forming a 
part of a rotary balance wheel with its core 
radial and its poles at the periphery of such 
wheel, a coiled spring having one end secured ' 
to saidwheel and the other secured to a ?xed 
point, a stationary armature located in prox 
imity to the path of a pole of the magnet, and ' 

’ circuit connections and contacts whereby the 
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magnet is momentarily energized to add an ~ 
impulse to the oscillation of the wheel as av 
vp0 e of the magnet approaches the armature, 
one of‘ the contacts being carried by the 
wheel and another co-operating contact be 
ing mounted on a ?xed support in the path ofv 
the ?rst contact. _ a 

3'. The combination of a single-core elec 
tro-magnet mounted to oscillate upon an ad 
verse axis between its poles and forming a 
part of a rotary balance wheel with its core 
raldial andv its poles at the periphery of such 
wheel, a coiled spring having one end secured 
tonsaid wheel and theother secured to a ?xed 
point, a stationary armature located in prox 
imity to‘ the path of ‘a pole of the magnet, 
circuit connections and contacts whereby the 

8 

magnet is momentarily energized to add an 
impulse to the oscillation of the wheel as a 
pole of the magnet approaches the armature, 
and means for varying the number of oscilla 
ti'ons of the wheel in a given period of time. 

4. The combination of a single-core elec 
tro-magnet mounted to oscillate upon an ad 
verse axis between its poles and forming a 
part of a rotary-balance wheel with its core 
radial and its poles at the periphery of such 
wheel, a coiled spring having one end secured 
to said wheel and the other secured to a fixed 
point, means for transmitting forward mo 
tion from the ‘oscillating balance wheel to the 
clock train, a stationary armature located in 
proximity to the path of a pole of the mag 
net,‘ and circuit connections and contacts 
whereby the magnet is momentarily ener 
gized to add an impulse to the oscillation of 
the wheel as a pole of the magnet approaches 

' the armature. 

5. The combination of a ‘single-core elec 
tro-magnet mounted to oscillate upon an ad 
verse axis between its poles and forming a 
part of a rotary balance wheel with its core 
radial and its poles at the periphery of such 
wheel, a coiled spring having one end secured 
to said Wheel and the other secured to a ?xed 
point, means for transmitting forward mo— 
tion from the oscillating balance Wheel to the 
clock train, a stationary armature located in 
proximity to the path of a pole of the mag 
net, and circuit connections and contacts 
whereby the magrfet 'is momentarily ener 
gized to add an impulse to the oscillation. of 
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the Wheel as a pole of the magnet approaches ' 
the armature, one of the contacts being car 
ried by the wheel and another co~operating 
contact being mounted on a ?xed support in 
the path of the ?rst contact. 

6. The combination of a single-core elec 
tro-magnet mounted to oscillate upon an ad 
verse axis between 'its poles and forming a 
part of a rotary balance wheel with its'core 
radial and its poles at the periphery of such 
Wheel, a coiled spring havingone end secured 
to said wheel and the other secured to a ?xed 
point, means for transmitting forward mo 
tion from the oscillating balance Wheel to the 
clock train, a stationa armature located in 
proximity to the path‘o a pole of the magnet, 
a contact pin carriedqby the balance wheel 
and insulated on one side, a contact spring 
having a broad L-shaped head located in the 
path of movement of the pin whereby the pin 
passes on one side of said head in one direction 
and on the other side of ‘said head in' the 
other'direction, and circuit connections. 

'7. The combination of a single-core elec 
tro-magnet mounted to oscillate upon an-ad 
verse axis between its poles and‘ forming a 
part of a rotary balance Wheel with its corev 
radial and its poles at the periphery of such 
wheel, a coiled spring having one end secured 
to said wheel and the other secured to a ?xed 
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point, means for transmitting forward mo 
tion from the oscillating balance wheel to the 
clock train, a stationary armature located in 
proximity to the path of movement of a pole 
of the magnet, a contact carried by the bal 
ance wheel, a contact spring located in the 
path of the ?rst named contact, transmission 
devices having a portion located in proxim 
ity to the spring to be actuated thereby, and 
circuit connections. 

8. The combination of a single-core elec 
tro-magnet mounted to oscillate upon an ad 
verse axis between its poles and forming a 
part of a rotary balance wheel with its core 
radial and its poles at the periphery of such 
wheel, a coiled spring having one end secured 
to said wheel and the other secured to 
a ?xed point, means for transmitting for 
ward motion from ‘the oscillating balance 
wheel to the clock train, a stationary arma 
ture located in proximity to the path of 
movement of a pole of the magnet, a contact 
carried by the balance wheel, a contact 
spring located in the path of the ?rst named 
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contact, a lever mounted in proximity to‘ the 
contact spring to be actuated thereby, means 5 
whereby the movement of the lever is made 1 

to actuate the clock train, and circuit con~ 
nections. it 

9. The combination of a single-core elec 
tro-magnet mounted to oscillate upon an ad 
verse axis between its poles and forming a 
part of a rotary‘balance wheel with its core 
radial and its poles at the periphery of such 
wheel, a coiled spring having one end secured 
‘to said wheel and the other secured to a ?xed 
point, means for transmitting forward mo 
tlon from the oscillating balance wheel to the 
clock train, a stationary armature located in 
‘proximity to the path of movement of a pole 
of the magnet, a contact carried by the bal 
ance wheel, a 'elding contact located in the 
path of the first named contact, a power 
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transmitting device in proximity to the yield- ' 
ing contact to be operated thereby and in 
turn to actuate the clock train, and circuit 
connections. I I a 

This ‘speci?cation signed and witnessed 
this Fth dav of May, A. D., 1906.. ' ‘ 

' TIMOTHY B. POWERS‘. 

‘In the presence of— 
Loews E. VARNEY 
ELLA J. KRUGER. 
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