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To all whom it may concern:

Beit known that I, CHARLES L. CLARKE, a
citizen of the United States, residing in New
York, in the county and State of New York,

" 5 have invented certain new and useful Im-
@ provements in Electric Clocks, of which the
following is a specification.

The object of the invention is to provide
means for causing the movements of a pri-

10 mary ¢lock to transmit electricimpulses to any
required number of secondary clocks at the
proper intervals for advancing the same cor-
relatively with the primary clock, to prevent
the occurrence of electric discharges at the

15 contact-points, in accomplishing these results

to so construct the secondary clocks that they
will respond accurately to the impulses trans-
mitted thereto, and, in general, to provide a re-
liable operating electric-clock system.

The invention consists, generally, in apply-
ing to the arbor of the primary clock a cir-
cuit-closing arm, which may or may not be
one of the hands of the clock, and support-
ing in front of the same a contact-point which,
25 when impinged against by the cireuit-closing

point, completes an electric circuit, in which

20

circuitareincluded an electro-magnet adapted

to advance the contact-point away from the
circuit-closing point, and a series of electro-
30 magnets adapted to actuate any desired num-
ber of secondary clocks. The contact-point
is carried npon an arm extending from asleeve
surrounding or concentric with the arbor of
the cireuit-closing arm, and upon this sleeve
" 35 is carried a toothed wheel, which is adapted
to be advanced through the distance occupied
by one tooth each time the circuit is com-
pleted and interrupted. The distancethrough
which the point isthusadvanced may be made
40 greater or less, as desired, and the frequency
with which the contacts are made may be va-
ried by mounting the circuit-closing arm or
point upon a faster or slower moving arbor or
sleeve. The contact-points through which
45 the circuit is primarily closed are usually deli-
cately construeted, and it is evident that with
an electric circuit of any considerable static
or inductive capacity an interruption of the

circuit at these points would be accompanied
by an electric dischargetending to corrodethe 5o
points, and thus destroy the contact-surfaces.
TFor the purpose of avoiding such a result, a
suitable device is employed for completing
connections of the circuit through a shunt
around these points at the moment the pri- 55
mary cireuit is completed. This device pref-
erably consists of an electro-magnet adapted
to be vitalized at the first completion of the
circuit, thereby causing an arm to be brought
into. contact with a cireuit-closing point, 6o
through which the main-line cirecuit-connec- -
tions will then be complete. The electro-mag-
net which is employed for advancing the con-
tact-point, and thus interrupting the primal
contact, is preferably organized to respond 65
more slowly than the electro-magnets which
operate the secondary clocks. In connection
with the armature-lever of this electro-mag-
net, a device is employed for automatically in-
terrupting the main-line conneetions, when 7o
the armature has responded to the attractions
of its electro- magnet at a point specially
adapted to receive whatever discharge may
take place without injury. The armature
will thereupon immediately fall away from 75
the electro-magnet, and the normal condition

“of the apparatus will be again established, the

contact-point having been advanced through
the distance corresponding to one tooth of the
wheel by means of which it is actuated. It So
will be understood, therefore, that e€ach time
the hand of the primary clock has advanced

a predetermined distance—say through the
space corresponding to one minute—the ¢ir-
cuit-connections will be completed, the sec- 85
ondary clock will be advanced through a cor-
responding distance, and the main-line con-
nections interrupted and the primal-cirenit-
closing points separated and placed in a po-
sition to repeat the operation abt the termina- go
tion of the succeeding minute.

Inthe accompanying drawings,which illus-
trate the invention, IFigure 1 is a diagram
illustrating the organization of a primary and
two secondary clocks; and Fig. 2 is a frans- g5
verse section of a portion of the primary clock,
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showing the organization of the cireunit-con-
trolling device. Fig. 3is a diagram illustrat-
ing a modification in the organization of the
apparatus. .
Referring to Figs. 1 and 2, A represents a
primary clock, having a dial, ¢, in front of
which the minute-hand & and hour-hand 0*
are respectively organized to move in their
proper periods through the influence of a
suitable train of mechanism actuated by a
spring, weight, or other force. Upon the
minute-hand &’ or other convenient part of the
mechanism is carried a circuis-closing point,
¢, which is caused, by the movement of the
clock mechanism, to periodically impinge
against a corresponding contact-point, ¢, car-
ried upon anarm, ¢. Surrounding the arbor
¢ of the minute-hand 0’ is a sleeve, ¢?, upon
which the contact-point ¢* is carried. The
sleeve & preferably,also, surroundsthe quill ¢,
which ecarries the hour-hand 2. Upon the
sleeve ¢* is carried a toothed wheel, ¢’, which
ig provided with anumber of teeth correspond-
ing to the number of electric impulses which
it is desired to transmit each hour, or during
cach revolution of the minute-hand o’. This
wheel is designed to be actuated by means of
asuitable pawl, ¢, whichis preferably resilient,

and is carried upon an armature-lever, ¢* of.

an clectro-magnet, M. Tach time this elec-
tro-magnet is vitalized the armature-lever is
drawn into its forward position, and the pawl
¢'is caused to.engage a suicceeding tooth upon
the wheel @. A pawl, ¢°, prevents a retro-
grade movement of the wheel, and, if desired,
snitable means may be employed for prevent-
ing the wheel from being accidentally ad-
vanced while the armature is in its forward
position. When the electro-magnet M’ is de-
magnetized, the armature-leveris drawn back-
ward into its position away from the electro-
magnet by means of a-suitable spring, ¢, and
the pawl ¢ thereby causes the wheel @& to be
advanced through the distance occupied by
one tooth, while the retaining-pawl ¢’ engages
it in its advanced position. For the purpose
of preventing the wheel from being advanced
more than one tooth by the momentum de-
rived from the movements of the armature-le-
ver ¢°, an engaging-dog, ¢, is rigidly seeured
to the armature-lever, and is so constructed
that it will enter a succeeding tooth upon the
wheel and securely lock the same in the ad-
vanced position which it is caused to assume
at each retrograde movement of the armature-
lever.

The electro-magnet B/, together with the
remaining electro - magnets of the system
which will behereinafter described, are caused
to be periodically vitalized in the following
manner: A battery, O, is placed preferably
ab thetransmitting-station of the system, hav-
ing one pole connected by a conductor, 1,with
the earth at G'. The remaining pole is con-
nected by a conductor, 2, through a circuit-
interrupting device, H,which will be herein-
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after described, with a conduector, 3, leading
to one terminal of the coils of the electro-mag-
net M. The remaining terminal of the coil
of this electro-magnet is connected through
the conductor 4 with a contaet-brush, %/, rest-
ing upon the arbor ¢ of the minute-hand ¥'.
The circuit is completed through this hand to
the contact-point ¢/, and the contact-point ¢*
is connected through the arm d', sleeve @ and
a contact-brush, 7%, resting thereupon, with a
conductor, 5, leading through the coils of an
electro-magnet, M’, which will be hereinafter
deseribed, and thus with a main line, I. In
the main line L are included a series of elee-
tro-magnets, m, designed to actuate a corre-
sponding series of secondary electric clocks
in & manner hereinafter described. The main
line Lis connected at the last station of the
series with the earth at G* by means of a con-
ductor, 6. It will be seen thus that whenever
the contact-point ¢ is caused by the move-
ments of the clock mechanism to impinge
against the corresponding contact-point,¢?, the
circuit of the battery O will be completed
through the electro-magnets M’ and M?, the
mainline I, and the electro-magnetsm,inelud-
edinthesystem. Theseveralelectro-magnets
are preferably so adjusted that the armatureof
the magnet M?* will first respond, and imme-

‘diately thereafter the armatures of the sev-

eral electro-magnets m, and finally the arma-
ture of the electro-magnet M, the principal
object being to insure that the armature g of
the electro-magnet M’ will respond last in the
series. '

The armatures’ of the electro-magnet M*is
provided with a contact-point, »* which is
designed,when the armature is in its forward
position, to impinge againsé & contact-point,
2%, carried upon an arm, n'. The arm »' is
preferably flexible, and it is also preferably
provided with limiting-stops #° which serve
to prevent any undue vibration of the same
when the armature breaks contact therewith.
The arm »* is connected by means of a con-
ductor, 7, with the conductor 4, while the ar-
mature-lever #’ is connected by a conductor,
8, with the contact-brush . "When, there-
fore,the armature »' is drawn into its forward
position, the circuit will be completed from
the electro-magnet, through the conductor 7,
the contact-points %*and #°, the armature #/,
the conductors 8§ and 5, and the coils of the
electro-magnet M* to themain line L. The
main circuit will then be completed around
the contact-points ¢ and ¢, thus affording
both a more rigid and reliable contact than
that obtained at the contact-points ¢, and the
possibility of .an electrical discharge across
the last-named points will be avoided.

Upon the armature-lever g* of the armature
M’ is carried an arm, &/, which extends into
proximity to a horizontal arm, %% normally

-resting upon a corresponding contact-point, i’

The cirvcuit of the battery O’ is normally com-
pleted from the conductor 2 through the arm
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»* and eontact-point 72° with the conductor 3.
‘When, however, thearmature-lever ¢*is drawn
into its forward position, the arm ' serves to
raise the horizontal arm 7’ from the contact-
point /%, and thus to interrupt the circuit-con-
nections of the battery O'. All the electro-
magnets in the series will thereupon be im-
mediately demagnetized, and the movement of
the armature-lever ¢, under the influence of
the spring ¢, will cause the wheel & to be ad-
vanced and the point ¢’ be moved away from
the point ¢ before the arm »* will have time
to fall back to its position upon the point 7’
Likewise, the electro-magnet M? will also be-
come demagnetized and its armature will have
been drawn, by means of a suitable spring, §,
into its position of rest, thus separating the
contact-points #* and #»* and preventing the
circuit of the battery O from being again com-
pleted when the arm 2° has returned to its
normal position. The circuit will therefore

then remain open until the cloek mechanism.

has again caused the contact-point ¢ to im-
pinge against the point ¢. The electric im-
pulses which are thus obtained are caused to
advance the hands of one or more secondary
clocks by means of the movements of the arma-
tures p’ of the electro-magnetsm’andm*. Hach

- of these armaturesis provided with a pawl, p*,;
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similar to the pawl ¢, deseribed with reference
to the primary clock, and with a retaining-
pawl, p*, and dog p*. These pawlsand dog act
upon a toothed wheel, #°, to advance the same
one tooth each time the circuitis completed and
interrupted, and the movements of this wheel
are communicated through a suitable train of
clock-wheels of well-known construction to the
minute and hour hands+ and +% respectively.
The armatures p’ preferably act to advance

the wheel »* during their movement away from.

their respective electro-magnets. They may,
however, be constructed in the manner indi-
cated in Fig. 3,which will be hereinafter de-
scribed, to advance the wheel during their
forward movement. .

In Fig. 2 the method of applying the con-
tact-brush %' to the arbor of the minute-hand
is illustrated, which consists in causing the
same to press against the extremity of the ar-
bor. This construction is sometimes desir-
able for the purpose of lessening the friction
between the parts; but it will be understood
it is not essential, for the contact-brush may
rest against the lateral surface of the arbor.
It will be evident, also, that it will be neces-
sary to so construct the parts that the surface
upon which the brush z* rests is insulated from
the arbor ¢/, and this may be accomplished by
making the quill ¢ of non-conducting mate-
rial; or the bearing - surface upon the sleeve
@& may be supported upon non-condueting
material and this surface connected with the
contact-point ¢* by means of an insulated con-
ductor, or in any other suitable manner.

In Fig. 3 a modification of the invention is
illustrated, which consists in employing the

forward movement of the armatures for actu-
ating the mechanism, and in applying to the
armature at the transmitting-station a resili-
ent contact-spring, which normally continues
the electrical connections with the armature,
but which causes the same to be interrnpted
when the armature has advanced to its for-
ward limit or nearly to that limit.

The electro-magnet M* is designed to re-
spond last in the series, and when it so re-
sponds the circuit-connections at the contact-
point ¢ are interrupted in the same manner
ag already described with reference to Figs. 1
and 2.

Instead of the deviee H deseribed with ref-
erence to Fig. 1, a resilient arm, 2%, rests
against an extension, 7%, of the armature-lever
¢° of the electro-magnet M', and this spring
and extension cause the circuit of the battery
07, one pole of which is connected by means
of conductor 2 directly with the armature, to
be interrupted when the armature has been
drawn into its forward position.
spring A* is connected through the conductor
3, including the electro-magnet M*, with the
contact-brushes %°. The contact-brush %' is
connected with the resilientarm »*in the same
manner as deseribed with reference to Fig. 1.
The lever »' is connected with the contact-
brush %*inlike manner by means of conductor
8. The electro-magnet M*'is shown in this
figure as being between the contact-brush %’
and the main line I/. The operation of the
instrument is essentially the same as that of
the form described with reference to Iigs. 1
and 2,with the exception that the movement

of the contact-point ¢* is occasioned by the

advance movement of the lever ¢°, instead of
by the movement under the influence of the
retractile spring. The secondary cloeks are
also essentially the same in construction, with
the exception that the electro-magnets m* and
m* are shown as being soapplied that the for-
ward movement of their armatures will cause
the handstobeadvanced in precisely the same
manner as they are advanced by the -retro-
grade movement described in conneetion with
Fig. 1.

One of the secondary clocks T is represented
as being provided with a dial-scale, @, having
twenty-four hours, so that one revolution of
the hour-hand is required for each twenty-four
hours. The minute-hand is designed to com-
plete a revolution once each hour. For the
purpose of caunsing the hands to revolve in
their proper relative periods,it will be neces-
sary, in this coustruetion, to employ some or-
ganization for advancing the hour-hand at half
the speed at which the hour-hand of the trans-
mitter moves. For this purpose the usual in-

termediate gear between the hour and minute
hands may be constructed to reduce the move-
ment of the hour-hand as required; or the re-
quired motion may be communicated thereto
through a suitable train of wheels adapted to
reduce the movement to a required degree.
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It will be scen that the seale ¢ is so divided [ said contact-point from said circuit-closing

that the minute-hand does not indicate the
minute-divisions of the hour by pointing ab
the figures which it is eustomary to assocnte
with the five-minute, ten-minute, and other
similar divisions of time; and for the purpose
of rendering the instrument better fitted to be
substituted for those employing the former
class of dials, a second dial-scale, «f, is em-
ployed in connection with the scale ¢’. The
seale ¢* is formed in a manner precisely simi-
lIar to the ordinary form of seale, and it prefer-
ably surrounds the seale ¢/, though it may be
inside that seale. The minute-hand of the
cloelk is preferably made of sufficient length to
extend above the outer seale.

I eclaim as my invention—

1. The combination, substantially as here-
inbefore seb forth, of a cireunit-closing point,
means for causing said circuit-closing point to
complete suceessive revolutions in the same
dircetion, a contach-point, an clectro-magnet

through which an eleetric eireuit is completed

by Lhe impingement of said cireuit-closing
point against sald contact-point, and means,
substantially such as described, for c(umnn
the movements of the armature of said eleetro-
magnebto separate said contact-point fron said
cireuit-closing peint.

2. The combination, substantially as here-
inbefore set forth, of & battery, a main line, a
circuit-closing point, means for causing said
cireuit- closmu, point to complete successive
revolutions in the same direction, a contact-
point, a scries of clectro-magnets included in
the circuit of said battery, an armmature and
armature-lever applied to one of said clectro-
magnets, and serving to cause said contact-
point to be separated from said cireuit-closing

point at each completion and interruption ol'

the civeuit of said baltery, and one or more
secondary electric clocks actuated through the
ageney of the remaining electro-mag nct%

"3, The combination, substanti Ll]y as here-
mboiole set forth, of a battm ¥, 4 continnons-
Iy-advancing cireuit- closing point, a contact-
point 19,(1111$t/ which said cireuit-closing poing
periodically impinges, thereby eomplebmg the
cirenit of said battery, an electro-magnet in-
cluded in the circuit thus completed, the ar-
mature applied to said eleetro-magnet, which
serves Lo complete o shunt-cirenit around said
cirenit-closing and contact points, and means,
substantially such as described, for causing

said ecireunit-closing and oontacb points to be
separated, and ‘mlonmh("ll]y interrupting the
circuit of said battery at a third point either
before or alter the separation of the contact-
points.

4. The combination, substantially as here-
inbefore set ilorth, of a hatbery, a main line,
a cloek - mechanism, & cireuit-closing point

caused to continnously advance by theaction of

said clock mechanism, a contact-point against

whieh said eirenit-closing point is eaused to

periodically impinge,and means, substantially
such as described, for per 1od1mlly 501)‘11‘1,L1nn

point.

5. The combinatbion, substantially as here-
inbefore set forth, of a clock mechanism, a bat-
tery, o contact-poinb caused to continuously
advance by the action of said clock mechan-
ism, a contact-point against which said cir-
cuit-closing point is periodically caused to
impinge, an electro-magnet through which the
circuit of said battery is completed by the ac-
tion of said eirenit-closing and contact, points,
and a shunt-cireuit around said point, whieh
cireuib is completed by the action of said clee-
tro-magnet.

6. The combination, substantially as here-

inbefore set forth, of a clock mnechanism, a bat-.

tery, a contact-point caused to continuously
advance by the action of said clock mechan-
ism, a contact-point against which said eir-
cuit-closing point is periodically eaused Lo
impinge, an elecbro-magnet through which the
cireuit of said battery is completed by the ac-
tion of said eircuit-closing and contact point,
a shunt-cireuit around said circuit-elosing
point, which cirenit is completed by the ae-
tion of said electro-magnet, and a second
clectro-magnet inclnded in the cirenit of said
battery, (utmﬁ, when vitalized, to automati-
cally interrupt the cireuib of said battery.

7. The combination, substantially as here-
inbefore set forth, of an electric conductor, a
series of electro-magnets included in said con-
duetor, a series of electric clocks, a battery,
means for automatically completing the civ-
cuit of said battery through the coils of said
electro-magnets ag 1(*(1111@1' intervals, means,
%nbstantmlly such as deseribed, dpplmd to
one of said electro-magnets, serving to inter-
rupt the circuit of said battery at a point
other than that at which it is primarily com-
pleted, and means, sabstantially such ag de-
seribed, applied to the remaining eleetro-
magmnets, for actuating said clocks each time o
eireuit is completed and interrupted.

8. The combination, substantially as herein-
before set forth, with a cloek mechanism, of a

contact-point moving with the minute-hand of

sail mechanism, a contact-point earvied upon
an arm concentrie with the axis of said min-
ue-hand, a toothed wheel for actuating said
arminthedireetion corresponding to the move-
ment of the minnte-hand, an electro-magnet
through which the cireuit of said battery is
completed by the action of said minnte-hand,
and o cireuit-interrupting device caused by
the movements of the armature of said elec-
tro-magnet to interrupt the eireuit of said bat-
tery.

9. The combnmhon,subslan ially as herein--

before set forth, with the minute-hand of a
clock, of euoult closing point carried there-
upon, a contact-point -earvied in front of said
cirenit-closing point, which contact-point is
caused to pmwdlc uly advance in the direc-
tion of the movement of said cireuit-closing
point.

10. The combination, substantially as here-
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inbefore set forth, of a continuounsly-advanec-
ing circuit-closing point and a contact-point
periodically advancing in' the same direction
as said circuit-closing point is advanced.

11. The combination, substantially as here-
inbefore set forth, of a revolving circuit-clos-
ing pointand arevolving contact-point against
which said circuit-closing point is periodically
caused to impinge.” '

12. The combination, substantially as here-
inbefore set forth, of a continuously-advanc-
ing circuit-closing point, a periodically-ad-
vancing contact-point against which said eir-

cuit-closing point impinges at regular inter-

vals, an electro-magnet through which an elee-
tric cirenit is completed by the action of said
points, and a shunt-circuit around said points,
the connections of which are completed by the
action of said electro-magnet.

13. The combination, substantially as here-
inbefore set forth, with a clock mechanism and
means, substantially such as described, for
causing said mechanism to complete an elec-
trie circuit at intervals, a series of secondary
electric clocks caused to be actuated once for
each completion of said circuit, and means for
causing the hour-hand of one or more of said
secondary clocks to advance with one-half the
rapidity of the corresponding hands of the re-
maining electric clocks.

14. The combination, substantially as here-
inbefore set forth, with a series of electric
clocks, of means for transmitting thereto pe-
riodic electric impulses, and means for caus-
ing the hour-hands of certain of said secondary
clocks to complete a revolution once for each
two revolutions of the hour-hands of the re-
maining secondary clocks.

15. The combination, substantially as here-
inbefore set forth, with a primary electric
clock, and means, substantially such as de-
scribed, for causing said primary clock to com-
plete an electric circuit at a given point, and
to thereby transmit periodic electric impulses,
ofone ormoresecondary electric clocks,an elec-
tro-magnet for actuating each of said clocks,
through which magnetssaid impulses aretrans-
mitted, and means, substantially such as de-
scribed, for automatically interrupting the cir-
cuit of said system at a point other than thatat 3o
which iti§ primarily closed for the purpose of
transmitting said impulses. _

In testimony whereof I have hereunto sub-
seribed my name this 11th day of January, A.

D. 1884. : '

CHARLES L. CLARKE.
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Witnesses:
DaNL, W. EDGECOMB,
CHARLES A. TERRY.



