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To all whonv it maly CORCEriL:

Beit known that I, JULIAN E. CAREY, a citi-
zen of the United States, and a resident of New
York, in the county of New York and State of

5 New York, have invented certain new and
nseful Improvements in Hlectrie Cloeks, of
“which the following is a specification.

The object of my invention is to improve

the construction, simplify the action, and in-

10 crease theefficiency and certainty of operation

of electric clocks and electrie-clock systems;

and to these ends it consists in certain details

of construction, combinations of elements,and

peculiarities of arrangement and operation,

5 that will be specified more particutarly in the
claims at the end of this specification.

My invention consists,primarily,in an elec-
tric clock whose pendulum is propelled solely
through the agency of eleetricity, has a free

20 or uninterrupted swing, and is not subjected
at any portion of its vibration or swing to ab-
rupt changes in the mechanical GppOSIDlOH to
its swing.

My invention counsists, further,in the combi-

25 nation,with such a pem]ulum, of u dial or in-
dicating train actuated solely by such elee-
trically-propetled pendulum and mechanically
connected therewith through propelling de-
vices that are in engagement during the whole

30 ormajorpartofthevibrationof the pendulum.

Thependulum of my improved electrie clock
is a freely-swinging pendulum, in that no
mechanical interr upllon orimpulse is applied
to it during 1ts swing, asis the case with those

35 clocksinw hich the penduiun controls through
an escapement, a Spring- -driven train, or an
impulse is given to the pendulum nmr the

completion of cacli oscillation by a spring or
welght controlled by an electro-magnet, and

40 as is the case with those 1n which a catch or
detent is employed for detaining the pendulum
at the end of its swing, so as to compel it to
begin a new oscillation at the proper time.
AS at the same time the propelling action of

45 thependulumis distributed through itsswing,
the pendunlum is better able to -maintain its
natural rate of vibration,and 18 in less danger
of losing its beat. |

In the accompanying dmwmﬂ‘s Figure 1 is
so an elevation of one form of animproved mech-

anism devised by me for enabling an electrie-
ally propelled pendulum to actuate a time or
indicating train in such way as not to interfere
with the free movement of the pendulum at
its natural rate,and not to interpose sudden or
abrupt ehanges of mechanical resistance to the
pendulum’s swing. Fig. 2 is a side elevation
and partial section of the mechanism shown
in Fig. 1. Fig. 3 is an elevation of the indi-
cating or time train. Ifig. 4 1s a side view 6o

55

thereof. Ifig. 5 1s an elevation of the pendu-
lum, showing it at one extreme of vibration

“and as connected to the propelling devices of

Fig. 1. Fig. 6 shows the same pendulum at
its opposite extreme of vibration. g, 7 isa
diagram showing two of my improved clocks
connected in the same eleetric clirenit with o
primary or controlling electric clock. Fie. 8
is a detail of construection of the mechanismn
shown in Fig. 4. Tigs. 9 and 10 are diagrams
illnstrating circuits and connections of appa-
ratus that will be deseribed further on.

A indiecates the frame in whieh the dial or
indicating-train of the clock is mounted, while
« indicates a toothed or ratchet wheel rotated
by means of the osecillating pendulum, and
mounted on a shaft, &, through which move-
ment is communicated to the train of wheels,
to be presently described. The wheel « is a
seconds or half-scconds wheel, as may be de-
sired, this being determined by the length
and rate of oscillation of the pendulumn.
The &hftft; b carries a seconds or half-seconds
pointer, .
| Mounted in any suitable manner on the
frame A, or other suitable support, are two
levers d d', that are adapted to swing freely ;
and Llnt carry, rvespectively, the 1).:1wls ¢ c,
which latter are propelling or actuating paw Is
adapted to engage with and turn the wheel ¢ go
as the levers d @ swi ng to and fro with the pro-
pelling electrically- actuated pendulum. The
]evels d &’ are operated by the pendulum B,
Ifigs. b and 6, through the adjustable armse ¢,
WhiCh take 111130 Slobs in the pendulum-rod Lmd
are adjustable upon the levers for the pur poc:e
of determining the extent of movement of the
wheel ¢ ab each swing of the pendulum. The
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95

pawls ¢ ¢" are loosely pivoted pawls, kept in
engagement with the wheel by their
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weight. This arrangement is employed in { and hand driven by the gear-train consisting of

~order that the movement of the levers and { wheels m N, wheel O on the shaft with N, pin-

pendulum may be obstructed as little as possi-
ble. The pawls ¢ ¢ are placed respectively
5 above and below the pivots of the lever by
which they-are supported, and are applied in
such way that while the pendulum swings in
one direction the wheel a will move forward
- under the-action of the pawl ¢, the pawl ¢’
10 during suchaction moving backward over the
teeth of the wheel to a new position of engage-
ment, while on the reverse movement the .lat-
ter pawl,c’,will propel the wheel a forward,the
pawl ¢ at the same time moving backward to
15 anew position. As will be seen, the propel-
ling-pendulum I8 practically connected to the
indicating-train throughout its swing, and no
sudden or abrupt changes of mechanical oppo-
sitlontoitsswing are encountered. Moreover,
20 the pendulum is less liable to lose its beat than
are those which are obliged to do all of the
- work required of them in moving the train at
or near the end of the swing where the pendu-
lum has lost most of its momentum, and where,
25 therefore, a very slight opposition may bring
it to a stop. Where an electrically-operated
pendulum is made to do its work of moving
an indicating-train throughout its swing, and
the greater portion of the work is done at the
so 1ntermediate portions of its swing, between
~ the extremes of vibration, less liability to de-
rangement will be experienced. This is one
~of the leading features of my invention, and .[
wish 1t to be understood that I do not limit
35 myselt to the particular mechanical devices
shown, the essence of the invention consisting
in keeping a freely-swinging electrically-op-
eraled pendulum in mechanical connection
with its propelled train throughout the whole
40 or greater portion of its swing,instead of com-
pelling the work to be done at an extreme of
vibration or at a portion only of the vibra-
tion, thus subjecting the pendulum to abrupt
changes of resistance, impairing its freedom
45 of swing, and deranging its capacity to main-

tain 1ts natural rate of vibration. |

Stops (indicated at f f) may be applied to
the levers to prevent overmovement of the
pawls. Whenthese areused, theleversshould

50 be springy or elastie, so as not to interpose a
rigid check tothe movement of the pendulum
in case the latter should move so far as to
bring the levers against the stops. The yield-
ing or flexible resistance afforded by the

55 spring-arms in the mechanical connection be-

~ tween the pendulum and its driven wheel also
possesses this advantage during normal oper-
ation or swing of the same—to wit, that it per-
mits the pendulum to be more responsive to

- 6o the magnetic attraction brought to bear pe-

- riodically upon it at each swing for the pur- |
pose of keeping it in vibration. @

- The dial or time-indicating train is of any
ordinary or desired construction for indicat-

65 ing hours and minutes, and is connectéd with

~ the arbor b. -

Ry indicate, respectively, the minute wheel |

ion and wheel p V, and pinion?on the arbor b.
The hour-wheel gears with the pinion w on
the same arbor with the wheel m.

Any other desired arrangement of wheels
and pinions might be used for giving the de-

70

sired relative movements to the hour and min- 75

ute wheels from the wheel propelled by the
electrically - operated and freely - swinging
pendulum. |

- The pendulnm B is electrically actuated
throngh the intervention of suitable electro-

80

magnets, suitably placed to give an impulse to -

the pendulum either at every whole or half

oscillation, or after a number of oscillations, as
may be desired. : |
‘The electro-magnets (one or more) are em-

ployed, not for the purpose of interposing a

mechanical stop to the pendulum, nor for the
purpose of controlling any mechanical im-
pulse device. They are suitably placed or
arranged to permit the pendulum to swing

freely, subject, however, to the magnetic pull
‘of the electro-magnet, which is exerted upon

the pendulum, and is timed by any suitable
controlling device, so as to assist the vibra-
tion., -

I do not wish to be understood as claiming
an electrically-operated pendulum per se, but
do claim the same in the combinations here-
1nafter specified, as well as the special ar-
rangements of actuatingor impelling magnets
hereinafter described. The circuit-control-
ling device whereby the impulses are given to
the pendulam may obviously be a primary

clock orother device independent of the pend-
| nlum to which the impulses are applied, or

it may be a device actuated or controlled by
sald electrically-operated pendulum. In the
latter case, however, it is independent of the
pendulum itsel{—that is, the pendulum does
not itselt act directly on the circuit closer
and controller—so that the necessity for
carrying any electrical connections to or
through the pendulum is avoided, as well as
the danger of causing the pendulum to lose
1ts beat, which might ensue if it were sub-
jected to the abrupt mechanical opposition
attendant npon operating a circuit closer or
breaker at some portion of its swing. To
make such a circuit closer or controller inde-
pendent of the pendulum in the sense just
stated, and to therefore secure for the pendu-

lum the greater freedom and uniformity of

vibration and mechanical opposition, I pro-
pose to operate the circuit-closer from some
portion of the train driven by the freely-swing-
ing pendulum, as will be presently described.

The impelling magnet and armature for the

pendulum I prefer to arrange in the manner
shown in Figs. 5, 6, and 7, where D indicates
a fixed horseshoe or bibranched electro-mag-

net fixed beneath -the pendulum, and C an
armature carried by the pendulum. The
armature might be fixed while the magnet
moved; but this is notdesirable, as it would in-
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volvethe cm*ryingof an electric circult through | ivith the plane of vibration this difficulty is
the pendulum - supports—a thing which 1t |

it is desirable to avoid. The armature C 18
formed with the three portions g, arranged to
swing close to the poles of the magnet and in-
termediate connecting portions of iron that
are formed soasnottocome within the attract-
ive influence of the magnet-poles, but to yet
constitute a magnetic-connection between the

extreme portions ¢ and the intermediate por-

tion g, so that either extreme pieceg and the
middle picce may serve as a truc magnetic

keeper or armature for the electro-magnet D.

The magnet D is arranged so as to be capable
ol exerting a pull on the armature as the pend-
ulum nears each extreme of vibration in ob-
vious manner, and to thus keep the pendulum
The coils of the electro-mag-
net D are in the circuit governed by the cir-
cuit-controller, whether the Iatter be actuated
by a separate or primary clock or whether the
circuit-controller be in the same clock with
the pendulum on which the magnet acts,so as
to make a self-propelled electric clock.

By arranging the magnet D as shown, and
with 1ts poles on aline parallel with the plane
of vibration of the pendulum, I am enabled to
considerably reduce the electric resistance on
a line containing a number of clocks, since, as
will be obvious, 1 not only secure from the
magnet all the ‘advantages ol magnetic pull
between a horseshoe magnet and ifs armature,
but the magnet wheneverenergized 1s effective
upon the penduluni.
nets (either horseshoe or single) are set at
both ends of the are of vibration, as 18 -some-
times done, and are both placed in the same
circuit, both mustbe energized at each electric
impuise; but that one only which is on the
side of the arcof vibration to which the pend-
nlum is swinging 1s of use, the one at the op-
posite end opposing useless resistance.

By my arrangement of the horseshoe-mag-
net 1 get all the advantages, with half of the
line-resistance, that 1s present when two horse-
shoe-magnets with their poleson a line trans-
verse to the plane of vibration and at opposite
ends of the arc of vibration are employed.

The arrangement of the attracting-poles 1n
a line coinciding with the plane of vibration
presents an additional advantage, in that wob-
bling or vibration of the pendulum about its

- axis in a plaue transverse to the plane of vi-

54
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bration is not only avoided, but corrected.
Hitherto when two or more maguet-poles
have been arranged o attract the armature
on the pendalum at the same time they have
been placed so that the line joining their poles
is transverse to the plane of vibration or eise
to one side thereof, The resulf of thisis that,

throungh want of perfect adjustment of the

65

“magnetb or false movement of the pendalum,

one portion of the armature may be attracted

before the other, and the wobbling movement

described may be primarily produced or in-
creased. DBy arranging the attracting-poles of

Where separate mag-

avolded.

A primary clock that may be used with the

electrically-propelled clock herein described
is shown in Fig. 7, where I have indicated
two electrically - propelled clocks upon the
same circuit, one of which has & pendulum
vibrating twice as fast as that of the other.
H indicates the primary or controlling elec-

tric clock, which is adapted to send seconds.
electric impulses of alternating or reversed

polarity, by a pole-changing arrangement,
such as indicated. M I3 indieates the main

batiery, having its opposite poles connected,

respectively, with the springs /& 2. The lat-
ter press normally against an 1ntermediate

conducting-stop, 4, connected to ground, and

are alternately withdrawn from contact with

ald stop, at or near the extremes of vibra-

tion of the pendulum, by means of the pins
k kon an auxiliary pendulum or lever, 1, op-
erated by the main pendulum. The lever |
is connected to the line and the electro-mag-
nets D D. The effect of the pins & £ is obvi-
ously to connect first one pole and then the
other pole of the battery M B to line, leaving
in each case the opposite pole connected to
earth. When the clock is to be a self-pro-
pelled clock, in whole or in part, the circuait-
controller may consist of the device shown in
Iigs. 4 and 8, where IX indicates a spur or
poothed wheel mounted on the arbor b, and
L a cirecuit-closing spring arranged to make
contact with the teeth suecessively and for

an instant only during a forward movement

of the wheel « under the action of the pro-
pelling pendulum. The spring 1s mounted
on a suitable insulating-Dblock secured to
the frame, and the poles of the circuit con-
taining the battery and 1mpelling-magnets are
connected, respectively, to the spring and to
the frame and wheel Ik in any usual or de-
sired manner. The spring 1s adjusted so that
at the completion ol a vibration of the pend-
ulam it shall be out of contaet with the wheel,
but that the closure of cireuit shall oceur just
before the swing 1s completed,and while por-
tions ¢ ¢ of the armature are approaching the
poles of the magnet D. If the circuit-closer
were used only as the primary controlier for
other clocks on a circuly separate from that of
the magnet for the cloek by which it 18 oper-
ated, 1t would obviously be immaterial at what
portion of the swing of the pendulum the cir-
cuit were completed, provided it were prop-
erly adjusted to be out of contact with the
wheel at the. extreme of the pendulun’s vi-
bration.

In Fig. 91 have illustrated an improved ar-
rangement in which my improved clock 1s a
self-propelled electric clock synchronized by
means of magnet D 1n a circenif from a con-
trolling or primary clock, and 1s 1itself the
controlling or primary clocK for one or more
secondary clocks of any ansual or desired con-
struction. The magnet ¥ . 1s placed 1n suit-

the magnet or magnets in a line coinciding | able proximity to the armature of the pendu-
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ordinary clocks.

lum,to act upon the two extreme armatures or
portions of armature ¢ ¢ alternately at or near
the extreme of vibration, and to give im-
pulses thereto which shall assist in keeping
said pendulum 1n vibration. The electro-
magnet M 1s 1n a circuit with a battery, 1. B,
and circuit - controller K, operated by the
mechanism of the clock in any desired man-
ner. Inthesame circuitareany desired num-
ber of secondary clocks of any usual or de-
sired construction. The electro-magnets. for
such clocks are indicated at N, and the vibra-
tory armature-levers of said magnets carry

impelling-pawls that operate a ratchet-wheel

connected with an indicating - train. This
form of secondary cloek is well known in the
art and need not be now fully deseribed. Other
constructions of secondary clock might be
usedinits place. Theelectro-magnetD serves
to keep the pendulum’s vibration synchro-
nous with those of the primary or controlling
clock governing the main circuit. The poles

of said magnet “act alternately on the central

portion, g, of the armature. An interruption
or break of the main-line circuit, such as
would interfere with the transmission of the
electric impulses through the electro-magnet
D,acting on the pendulum, though continued
for considerable periods, will not under this
plan affect the going of the secondary clocks
in the local circuit, since the controlling-clock

for the latter is, by virtue of electro-magnet

M and circuit-controller therefor, a self-pro-
pelled electric clock. The arrangement also
presents the advantage that one battery serves

for the self-propelled clock and the secondary

clocks controlled by it.

I do not wish to be understood as limiting
myself to the forms of magnet and armature
herein shown in the various figures of draw-
ings, since other forms might be used for giv-
ing the impulse to the freely- swinging pendu-
lum withount departing from the Spmt of the
Invention,

In the diagram, Fig. 10,1 have Showu an
electric clock or time system devised by me,
and that I sometimes employin practice. At

A? T have indicated a primary or controlling

clock, that may be of any desired construction,
adapted to periodically make, break, or alter
an electriec cireuit, and to produce in the gen-
eral circuit I’ impulses or changes, either re-
versed, interrupted, or of constant polarity,
as may be desired. DB’ 1ndicates a normally-
operated clock—that 1s, one whose mechan-
ism 18 actuated by a weight or spring, as are
There may be one or more
such clocks on the cireuit. Itis synchronized
by means of an electro-magnet in the line-c¢ir-
cuit I’ and an armature or armatures on the
pendulum, the arrangement of magnet and
armature being preferably that hereinbefore
described, although I do notlimit myselfto this
particular arrangement. At B°, I have indi-

cated on the same circuit a secondary clock,
electrically operated or kept in action by the.
impulses on the electric eircuit I°.

The clock |

341,449

B suppuséd' to have an electrically-operated
'pendulum—such, by preference, as is herein-

before described—and the oscillations of said 7o

pendulum serve to communicate movement to
a train, as already described. Modifications
may be made in the form of this clock; butin
any case 1its pendulum should be electrically
operated or kept in vibration, and the train
should derive its movement from such pendu-
lum. One or more such clocks may be placed
in the circuit. At B*isindicated a secondary
clock of the ordinary form, in which the vi-

brations of an ordinary armature for an elec-

tro-magnet impart a step-by-step movement
to a train of wheels through an actuating-

pawl. The magnet is in the circuit I

- By the term ‘‘freely-swinging pendulum ’’
I mean one which meets with no sudden in-
terruption to its free vibration, such as is ex-
perienced by the pendulum of clocks in which
the pendulum at some portion of its swing is
made to 1mpinge upon or operate a circuit
breaker or closer, or in which the impulse is
given by the sundden impact or aetion of a
spring or a welght made to impinge upon ihe
pendulum. Inthese claims,therefore,in which
I claim a freely-swinging pendulum as an ele-
ment, I mean to exclude those clocks in whieh,
as just explained, the pendulum meets with
a sudden Interruption to its free pendulous
motion, either by impact upon some device
or by receiving a sudden blow or impulse, as
from a spring or weight. -

What I claim as my invention is—

1. The combination, with an indicating-
train, of a propelling- peudulum an electro
maﬂ'uet or magnets arranged to give an im-
pulse to said pendulum by direct magnetic in-
fluence,soasnottointerruptthefreeor contmu

ous swiug of the same, and a continuously-

maintained intermediate mechanical connec-
tion between the pendulum and train from or

| near one extreme of vibration to or near the
-other,whereby said pendulum may act directly

as the propelling agent, and at the same time
the work required in actuating the train may

congtitute a uniform mechanical opposition to

the pendulum during its swing.
2. The combination, in an electric clock, of

an actuated dial or mdlcatlug train and a
freely-swinging pendulum having a continu-

ous propelling mechanical connection with
said train during the vibration of the pendu-
lum from or near one extreme to or near the
other; and an electro magnet or magnets giv-
ing to sald pendulum Impu]ses by dnecb mag-
netlc influence.

3. The combination, with a freely-swmgmg
pendulum kept 1n action by direct. magnetie
influence,so as not tointerfere with its natural
swing, of a dial or indicating train and a pro-
pelling device constantly engaged with the

‘train duaring the swing or vibration of the

pendulum from or mnear one extreme to or
near the other,and moving in continuous con-
nection with said pendulum

There
may be one or more such clocks on the cireuit.
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4. The {‘Oﬂ’lblnatlf}ﬂ with a fr eely-swinging 1 tinuous connection between said levers and -

and electrically- propelled pendulum having |
~uniform or invariable mechanical oppOSltlon-

through its whole period of oscillation or
swing, of an electro magnet or magnets for
keeping the samein action by chrectl y-operat-
ing magneticimpulses, and a dial or indicating
tra in meehqmmﬂy connected with said pendu-

~lum and propelled ther eb}, as and for the pur-

10O

23

35

40

pose described.

. The (,Omblu"lLIOI] in an eclectric clo(‘l\ of
a movement pr ol)elled by the vibrations of a
freely-swinging pendulum having uniform or
invariable mechanical 01)1}0511:1011 toils swing,
as described, an impelling electro-magnet and
armature, one upon the penduium .f,md the

other upon a separate support and arranged

In suitable relations to permit a free swing of
the pendalum, and a circuib-controller for

said magnet mdependenn of the pendulum, as
deseribed.

6. A clock 111431.11&111‘5111 with a time-train and
vibrating pendulum for propelling the same,
in combination with a magnet or magnets %ct
ing on the pendulnm wnhoub interr uptmﬂ 1ts
free swing and an intermediate transmitting
or pmpellmﬂ mechanism between the pendu-
lum and dial-train and in substantially con-
stant engagement from or near one extreme of
vibration to or near the other, for the pur-

Ppose described.

(. The combination, -with the indicating-
train,ofatoothed wheel, afreely-swinging mag-
neticall y-actuated pendulum,and an 11]]1)61111]0-
pawl turning the wheel by the direct action
of the pend alam i in its vibration from or near
one extreme to or near the other extreme.

8. An clectrically-operated clock with a
time-train and a pendulum operating on said
time-train through a complete vlbmtlon in
combination Wlth means for actuating ,sald
pendulum by the forece of a vitalized electro-
magnet npon an armature, said magnet and
mnntuve being carried one on the pendulum
and the other upon the frame or case.

9. In an electrically - actuated clock, the
combination of a magnetically-impelled pend-
ulum, an actuating circuit and cireuit - con-
troller, operated independently of the pendu-
lum, a toothed wheel and dial-train, and a
swinging arm acting on said wheel and oscil-
lating with the pendulum from or near one

~extreme to or near the other.

10. The combination, with a freely-swing-
ing and magnetically-impelled pendulam hav-
ing uniform or invariable mechanical opposi-
tion thr ough its whole period of oscillation or
swing, of a toothed wheel, two ievers eontin-
uously connected to and oscﬂla,tmg with said
pendulum, and two actnating-pawls pivoted
1espectively on the levers and acting alfer-
nately to propel the wheel.

11. The combination, with the dial or 111(11-

-cating train, ol the toothed wheel, the two le-

vers and impelling-pawls, each of the latter be-
ing freely pivoted and arranged, as deseribed,

to ﬂtemately actuate the wheel, and a con- l

‘wheel for said train, and two 11111){311111

the pendulum, as and for the purpose de-
scribed.

12. The'comblmmon in an electric cloeh, of -

a dial or indicating tmm a pendulumimpelled
by the action of .Illawnetlsln operating directly
upon the peudulnm in 1fs swing, 80 as not to
interfere with its free vibration, a toothed
-pawls
mounted on swinging arms, cach oscillating
with the pendnlumﬁom O near one elLICl]IB
of vibration to or near the other, as and for
the purpose described.

- 13. In an electric clock, the combination ot
a fixed impelling or synchronizing horseshoe-
magnethavingits poles arranged,respectively,
at opposite sides of the eenter of osciliation of
the pendulum, whereby said magnet may act
at bothextremes of vibration of the penduinn
as a horseshoe-magnet,and a suitable armature
on the pendulum adapted to bridge its poles.

14. Inan electric clock, the combination of
an impelling or synchronizing horseshoe elec-

tro-magnet having its poles mmlwed in the
line of Vlblatlon of the pendulum and an ar-
mature on the pendulum that bridges said
poles at or near each extreme of vibration of
the pendualum.

15. The combination, in an eclectric clock,
of a fixed horseshoe or bibranched electro-
magunet having 1ts poles arranged in a line
parallel with the swing of the pendulam and
an armature upon the pendulum, arranged 1n
the manner described, so that the central por-
tion will act alternately with the two extreme
portions as a keeper for the electro-magnet at
or neat the extlemes of vibration of the pend-
ulum.

16. In an electrie clock, the ecombination,
with one and the same pendunium and the in-
termediate mechanism whereby the pendulum
may serveas theactuating means for the clock-
movement, of an electro-magnet 1in a circuif
with devices for sending eclectrie Impulses
from a controlling-clock in time with the nor-

mal beat of said pendualam, and an auxiliary:

electro magnet or magunets for assisting in giv-
ing impulses to said pendulum and keeping
the same in vibration under the control of the
first-named electro-magnet.

17. In an electric cloek, the combination of
an mdle%tmﬂ'mevement, a propelling-pendu-
lnm, and two electro-magnets for controlling
or actuating sald 1)enduhnn, one in a cirenld
controlled in the clock itself and the other in
a separate or synchronizing circuit, as de-
scribed.

1S. The cmnbm“mtlon with an electric clock
having a freely-swinging pendulum and a ¢ir-
cuit-controller operated independently of the
pendulum, so as to not interrapt its free vi-
bration, of a circuit, also independent of the
pendulum, containing an electro magnet or
magnets, whereby said pendulum may be
kept in action and one or more secondary
clocks in said cirenit.

19. The combination, with a secondary
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cloek, of a synchronizing-magnet in a clrcmt

“with a controlling or primary clock, a local or
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~ movements of the synchronized clocks, but

sub-circuit containing an electro magneb or
magnets for keeping said secondary clock in

action, and one or more separate clocks hav-

ing their controlling or actuatmg magunets in

such local or sub circuit.
- 20. The combination, in an electric clock,
of an actuating magnet or magnets, a

synoh
ronizing- circuitindependent of the actuating-
circuit containing said magnet, and a magneb
or magnets in the synchronizing-circuit for

controlling the movements of said clock.

21. The combination, in a.clock, of a pendu-
laum, a synchronizing- circuit eontemmg de-
vices for ‘acting on said pendulum 80 as to
keep 1ts movements synchronous with those
of a primary or controlling clock, an impulse

magnet or magnets acting on the pendn] am for
the purpose of keeping it in vibration, and a_

circuit-controller operated by the clock to
which such 1mpulse magnet or meﬂ'nets are

applied.

22. Ina system of time- dlstrlbotlon a main

or controlling circuit governed by a prlmary
clock, and having.upon it one or more synch-
ronlz.ed clocks whose movements are kept:
in synchronism with those of the primary

| the other of the pendulum’s vibration, and a
ronized clocks, but controlled dlrectly by the |
1 and the wheel actuated thereby

clock by an electro magnet or magnets in the
main circuit, and one or more step -by-step

clock mechamsms whose actuating - magnets
are also in the main circuit, so as to receive

energizing-impulses in- tnne with the synch-

prime regulator.
23. In a system of time-distr 1butlon a main
or controlling circuit governed by a _prlm‘_rry

or regulating clock and having apon it one
or more clocks with electrically-synchronized .
pendulums, whose synchronizing magnet or
-magnets are In such main cireait, and one or
more secondary electric clocks actuated by
electro-magnets whose coils are alse in the

direct or main circuit, 80 as to receive ener-
gizing electric impulses in time with the

controlled directly by the main regulator.
24. Inan electricclock, apendulum, in com-

bination with an aetuabmg or synch:onmnn-.

magnet or magnets, having simultaneously-.

attracting poles; arranged in a line snbstan--
tially parallel with the line in which the mag-
net and armature move with reference to one- |

3

l
|
i
4
|

341,449

another, and an armature acted upon by
two or more of said poles simultaneously.

55

25. In a self-operating eleciric clock, a

suitable dial-train, electro-magnet for giving
motion to the pendulum by the influence of
magnetism, and a circuit-controller and cir-

1 cult independent of the pendulum.

26. In an electric time-movement, the com-

| bination of a wheel driven by the 'vibration

of an'arm carried by the pendulum, and flexi-

bleinterposed connections between said wheel
and pendulum, whose resiliency shall tend to
prevent a sudden resistance to the vibration

of the pendulum, with means for actuating
the same by means of a cirenit- controller and
electro-magnet.

27. The eombination, In an eleotrlc clock,
of a pendulum, an ar ma_ture and a horseshoe
or bipolar electro-magnet having its two
poles arranged in a line substantially parallel

with the line upon which the electro-magnet

and armature therefor move with refelence

to one another, said magnet and armature be-

ing carried one by the pendulum and the
other on a separate support.
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28. The combination, in an electric clock,

of a dial-train and propelling-penduluimn there-
for keptin opération by the force of magnetic
attraction acting directly on said pendolum
an actuating-pawl moved by the pendulum
and in constant engagement with the actuated
wheel from or near one extreme to or near

yielding connection between said pendulum

29. The combination, in ‘an electrie clock,
of a pendulum, a ratchet-wheel, and actuat-
Ing-pawl engaging constantly W1th sald wheel
from one extreme of vibration to the other,
and an arm or support for said pawl in eon-

8O

stant connection with the pendulum, 8o as to-

be moved positively thereby in both direc-
tions and to actuate the wheel continunally

i during the movement of the pendulum from

or near one extreme of the pendulum’s vibra-
tion to or near the _o._ther.
Signed at New York, in the county of New
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York and State of New York this 12th day of

June, A. D. 1884.
JULIAN E. CAREY.

Witnesses:
- THos. TOOMEY,
WM. H. BLAIN.




	Drawings
	Front Page
	Specification
	Claims

