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ELECTRIC APPARATUS '.E‘OR I)RIVING— CLOCKS OR SIMILAR MECHA.NISM

1,186,459, -

Apphcatlon ﬁled J a.nua.ry 27, 1911

To allwhom it may concern:

"Be it known that I, Hexry E. WARREN, '
a citizen of the Umted States of America,.

and resident of Ashland, in the county. of
Middlesex and- Commonwealth of Massa-

chusetts, have invented - Improvements n-

Electric Apparatus. for Driving Clocks or

Similar Mechanism, of Whmh the followmg

is a specification. .

for imparting, energy to a swinging pendu-

lum or vibrating: balancé-wheels, and is of.

partmulaz service in connection with ¢on-

tact-making deVlceS, such, for instance, as-
is referred to in my apphcatmns Serial No.
" 534,686, filed December 23, 1909 and Serial,

~ No. 574 092, filed July 27, 1910 and “which

I prefer to use but this device may e uiti- -

lized -in conneetlon withi ‘any electric. circuit’

in.which periodic impulses of current are:
. available.
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- In fact, sometlmes the driving effect in-.

45

‘both attraction-an

For example, . clocks equlpped.
with pendulums or oscillating wheels of this

form may be connected in C].I'CU.lt with a -
master clock, and thus" be moved synchro~,

nously therevvlth

' This - invention. copsmts in the arran0e~'
shent of mechanism By which use is made of .
d repulsion between a per-
manent magnet and a conductor : carrying an.

electric.cur rent

.+ T am aware that prior to my. apphcatmns;
-above named, pendulums have been driven .
by means of elther the attraction or repul-

‘sion between a ‘permanent magnet. and a
conductor- carrying an electric current, but -

- these prior inventions have. been defectwe
‘in the following particulars:—: .

1. The, driving effect was mdependent of

.amphtude of swing of the pendulum, being-
substantially . constant whether a -pendulum

was swinging through a small ora large arc.

creased with the dare of swing of the pendu-

" lum. . As a consequence, if the electric im-
b
pulses” were uniform. and continually  re--

" curring there would be na special tendency

for the pendulum to vibrate over a constant

“arc, except_as the energy ‘absorbed in frie- -
- -tion ete.-balanced the energy imparted.
~50

. hitherto been used; in any electrically driven .~

2. 8o far as I am aware, no means have

- pendulum, to compensate for variations

~_from a vertical position of the support for
. “the pivot of the pendulum, without inter-
55 '

fering with the amphtude of its swing. .

Speciﬁcatlon of Letters Patent

This invention: rela,tes to 1mproved mea,ns3

Senal No 605 066.

In order to accomphsh the 1mproved Te-

sults, I arrange the conductor carrying the

the permanént magnet that for periodic im-

- pulses there will. be a positive driving effect

owing to the attraction or repulsion betweeri

" the- magnet and . the conduetor when 'the
pendulum or -balance-wheel is’ swinging

Patented June 6, 1916 :

jcurrent in such a manner with respect to.

66

through its normal arc even though the out T

side  frictional effects are variable.
“Variations in the said vertical position of

the support-for the pendulum are compén-

sated for in -the specific. form: of "devices

_illustrated, by mounting both the. perm‘mnent:
- magnet and ‘the repelling or attracting con-
‘ductor on séparate supports, upon ome of .
which the oscillating . device can swing-

f1eely The ‘other device, however, is mount-

ed so that it can swing in. response to varia- i
75

‘tions from a Vertlcal position of the sup-

. pon‘, for its pivot-and thus preservé.a prac-
tically constant.relation to the freely swing-

ing device; but is preferably subject to suffi-

cient frlctlon or ‘other restraining effect to

" prevent it frem. swmgmg In response to the
“electro-magnetic ‘impulses.
ment’ does not necessarily involve the use-of -

a permanent magnet, -although T prefer it.
The conductor may be utilized through .ah
eleetlo -magnet, to 1ndnce magnetism in soft

effect. -

In the drawmtrs formmg a part of thlS‘
-spemﬁcatlon,—eFlonre 1 is a front elevation’

of theé prior arrangement shown in- my said

application No. 534 686 of permanent mag-

net and electrical’ coﬂ the latter being held
in.a fixed position, the circuit closing device

being. a ‘small mass of mercury in-an ex- .
~hatsted tube; Fig: 2 is a’front elevation of
" the 1mproved manner of supporting the two . -
-oscillating devices; Fig. 3 shows another ar-

rangement of - the oscﬂlatmw magnet -and
electrical - coil, by which the electrlc current

“in the coil retards the swing of the oscillat-

ing device when above normal and the two

This" improve- -
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iron or steel, and thereby produce a snnﬂar a
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poles of -the magnet are over different por- . -
tions of the (3011 Fig. 4 is a modification of

balanced wheel. -

“the manmer of supportmg the ‘magnet 4nd -
_eoll; Fig. 51is an elevation showmg the-os- -
c111at1ng device in the form of a sprmg'

Referring to the drawmgs, A is'a perma— B

nent. magnet mounted- ‘upon a pendulum-rod
B, or other: o:scﬂlatmg device.. ,

e



In Figs. 1, 2 and 4 the a,ir—gap'a of the
magnet 1s preferably arranged so that the

“lines of force are approximately radial to

10

the pivotal support P, and the conductor is

arranged in the form of a flat coil C having

its -axis practically radial to the pivotal
support P. Thus the oscillating device can
swing freely in all directions without inter-
fering with the coil, :

In Fig. 1 the coil is shown fixed in posi-
tion and as thus arranged it would be
utilized in connection” with clocks perma-
nently fastened in position, such as wall-
clocks. The normal limit of swing ef the

15 pendylum toward the right is shown by the
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dotted lines and is the minimum permitted
for the operation of the escapement devices.
In the dotted position the air-gap of the
magnet has passed through the left hand
section of the coil and- has received energy
from so doing. ~Any farther swing would
canse the air-gap to cut across the section
of the'coil to the right of its axis, and in do-
ing so energy would be subtracted from the
pendulum for the reason that the conductors
i the section to the right of the axis are
carrying current which in relation: to the
magnet A is moving in the opposite direc-
tion from that in the left hand position. .
In Fig. 2 the permanent magnet A’ is
mounted upon the pendulum-rod B and the
coil C is mounted upon ancther pendulum-
rod D with a counterweight E. The rod B
is supported by a flexible strip F, while the
rod D is mounted upon a pivot Q which is
made to offer appreciable- frictional resist-

ance to the free swinging of the pendulum-

rod D. The friction of Q, however, is not
sufficient to prevent the center of gravity of
the system composed of C, D and E from

assuming a perpendicular position below -

Q, but the frictibn at pivot Q is-sufficient
to prevent any objectionable movement of
C on account of ‘the electro-magnetic im-
pulses which are sufficient to maintain the
swing of pendulum-rod B, dnd so far as
affecting the proper operation of the mech-
anism 1s concerned -any movement of ‘C, if
thus produced, is mnegligible. A clock
equipped with this device will maintain a
constant arc of swing of its pendulum, even
though the supporting frame-work of the
clock is out of level. , .
In Fig. 3 is shown another arrangement

for maintaining a constant arc of swing.

In this case, however, the reversed direc-
tion of the lines of magnetic force passing
out of one pole of a horse-shoe magnet and

‘prevent farther swing.

1,186,459

into another pole, is employed to limit the
swing across electric conductors through
which current is flowing in a single direc-
tion in relation to the magnet. When the
magnet A is in the position shown in the
solid lines, there is a tendency to cause it
to nmiove toward the right, across the upper
surface of coil C which is shown in section
with its axis substantially parallel with
the arc of swing of the magnet A. As the

pendulum swings farther to the right, how-

ever, into the position shown by the dotted

lines, the reversed magnetic lines of. the.

left-hand pole of magnet A, cut across the
conductors of coil C and thereby tend to

Tig. 4 is substantially the same as Fig. 2,
except that the pendulum D on which the
coil C'is mounted is arranged to swing
freely, and the magnet A mounted on its
pendulum B is made to swing less freely, as
by friction at its supporting pivot P.

In Fig. 5, a balance-wheel H is shown
which receives impulses from the repulsion
or attraction between the permanent mag-
net A and the coils C, ¢/, The same reasons

 for-maintaining a constant arc of vibration

exist in this arrangement as with the pendu-
lums; when the magnet A swings over the
coils upon one side of their. centers,.it is
attracted by the current 4lowing through
the coils upon that side, and when the
magnet swings past the center of the coil
it 1s repelled by the current passing
through that side.« The wheel H is counter-
balanced by a spring S.
I claim :— :
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~ Means for imparting energy to an oscil-

lating device, consisting of a restrained pen-

.dulum and a freely swinging pendulum, a

permanent magnet and a coiled electrical
condunctor, one of which latter is mounted
on the respective pendulums, so that the
movement of the swinging: pendulum will
cause the magnetic lines of force of the
magnet to cut across the convolutions of
the conductor, the restraint upon the first
named pendulum being sufficient ‘to prevent
the effect of the mutual magnetic force
between the magnet and the energized con-
ductor from producing other than neg-
ligible vibrations of such restrained pendu-
lum. ' ' :

HENRY E. WARREN.

VVit11e§ses : ]
JosepHiNe H. Ryaw,
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