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1o all whom it may concern:

Be it known that I, JAMES HAMBLET, a eiti-
zen of the United States, and a resident. of
Brooklyn, in the county of Kings and State of
New York, have invented certain new and
useful Improvements in Circuits and Appa-
ratus for Electric-Clock Systems, of which the
following is a specification.

My invention relates to certain improve-
ments in the construction and arrangement of
apparatus and circuits for actuating and con-

trolling electrical and mechanical clocks.

The object of my invention is to provide
means whereby a central regulating-clock may

be employed both to transmit periodic elec-
‘tric impulses for actuating secondary electric

clocks and atbt regular intervals to transmit
impulses of suitable character for operating
a series of special synchronizing devices ap-
plied to any ordinary form of clock; and it
further has for its object the organization of

sultable apparatus whereby the sychronizing

mechanism may be operated in connection
with any ordinary telegraphie circuit without
materially interfering with its use for the
transmission and reception of telegraphic com-
munications.

T'o this end my invention consists in com-

bining with the mechanism of a regulating-
clock two independent current-transmitting

~devices, oneof which deviees is operated once
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per minute to actuate a relay or secondary
circuit-closer for completing one or more cir-
cuits in which secondary electric clocks are
included, and simultaneously with. this oper-
ation to close the circuit of an electro-magnet
whose armature acts to momentarily place in
electrical connection at one point two sections
of an mdependent conductor the cirenit-con-
nections of which are completed at another
point only when the second circuit-controlling
device 18 actunated simultaneously with the
first. The second cireuit - controlling device
1s operated once every hour, and when so op-
eratecd simultaneously with the first - named
or minute circuit-breaker serves to close the
circuit of a second local battery through an
electro-magnet the armature of which con-
trols the movements of a pole-changing de-
vice included in the circuit of a main battery.
A. current of onepolarity or the other is trans-

"

mitted from the main battery upon the line-
wire accordingly as the electro-magnet is or
Isnot vitalized. The current thus transmitted,
when the electro-magnet is vitalized-—that is,
during the instant both circuit-closers are si-
multaneously actuated—operates a polarized
relayat each ofthe various sub-stations through
which the line-wire extends in such a manner

a8 to momentarily transmit a current from a

local battery through a suitable synchronizing

device for placing the minute-hand of any clock
to which it is attached in a predetermined po- -

sition, thereby causingittoindicate the correct
time. Immediately upon the further opera-
tion of the cireuit-closing device at the trans-
mitting-station the corresponding loeal eir-
cuits are interrupted, the pole-changing de-
viece I8 again actuated, and its battery-connec-
tions reversed. The current then caused to
traverse the line-wire is of the character

S5
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adapted to so operate the polarized relaysasto

cause them to respectively complete the cir-
cuit-connections oftheirlocal batteries through
a local telegraphic receiving-instrament with

the armatureand contact-stops, respectively,of

a non-polarized electro-magnet included in the
main line, and constituting an ordinary tele-
graphic relay.

The details of construction of the circuit-
controlling devices will be hercinafter more
particularly deseribed in connection with the
accompanying drawing, whiech is a,diagram
Hllustrating an organization of apparatus and
cireuits embodying my invention.

Referring to the drawing, A represents a
central regulating-clock of any suitable con-
struction, of which A’, A®% and A® arethe sec-
ond, minunte, and hour hands, respectively
mounted on the posts ¢’ and «* and the quill
', constructed to revolve the hands in their
proper periods in front of the dial «.

Attached to the second-hand post «, and
making therewith onerevolution per minute,
1s @ circuit-closing arm, B, carrying at its ex-
tremity a beveled contact-point, o’. A contact-
arm, ', supported from a longitudinally-ad-
Justable block, E', by meansof a{]

The
arm O carries abits extremity a contact-point,

¢, which is preferably beveled in the opposite

direction from the point &', as shown in the

exible spring, .
1, projects into the path of thearm B,
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figure. The posmon of the extremlty of the
arm (', carrying the contact-point ¢/, is ren-

serew, ¢’, upon which 1 normelly rests. The
position of the contact- -point ¢’ is normally so

adjusted with reference to the circuit-closing

10

arm B’ that once during each revolution of |
the latter the oontaot pomt b’ will engage with

the contact-point ¢/, thereby momenmmly rals-
ing the arm C'fr omthescrew ¢. Therelative
movements of the arms B and C' are such as
to produce a firm frictional contact, while the
beveled extremities of the same act to pro-

" duee asudden separation of the contact-points,
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thereby facilitating the accurate adjustment of

the two, and relieving the clock mechanism
from the frictional resistance incident to @
plolonged contact. One pole of a local bat-

tery, ¢, is normally connected by a wire, 1,
with the contact-arm C’ through the block F |

and SpI‘lI]ﬂ‘ f'. The opposite pole of the bat-
tery ¢ is connected by the oonduotore 2 and 3,

respectively, with the contact-serew ¢’ and cir-

cuit-closing arm B. Two relay electro-mag-
nets, m and w7/, are respectively included in
the cireuits of the oonduotoro 2 and 3. The
circuit of the battery ¢ will therefore remain

‘closed through the conductor 2 and electro-

i magnet m S0 1ong as the contact-arm C’ rests
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upon the serew ¢’
(' is raised by the aection of the circuit- closing
arm B/, this circuit is interrupted, and is re-
placed by a cireult throuwh the conductor 3
and eleotlo -magnet m'. rl‘he two magnets m
and ' will therefore be alternately vitalized.
The armature-lever m* of theelectro- magnet m
is provided with a baok contact-stop, m’, ond
the armature-lever m* of the eleotro ]]]&0‘1161] m’
with a front contact-stop, m°.  Both armature-
levers m* and m" will therefore rest against
their respective oontaot -stops only when the

cireuit of the battery ¢ is closed through the

arm B’ and conductor 3, thereby Vitalizing the
electro-magnet m’ and causing its armature m*
to be drawn into its forward position, while
the armature-lever m’ is drawn away from its
electro-magnet m through the influence of the
antagonistic spring mé,

The electro-magnet m and 1ts armature-le-
ver m’ constitute a relay for transmitting elec-
tric impulses.from the local battery ¢’ through
a series of secondary electric clocks of any
well-known or suitable construction adapted

to be actuated therehy For this purpose one

pole of the battery ¢ is connected by a con-
ductor, 4, with the armature-lever m’ while
its opposite pole is connected by a eonduector,
5, through the series of seoondexy clocks A’
Aﬂ &e., “with the contact-point m* of the ar-
mature- 1eve1 m? It will be evident, therefore,
that at each interruption of the cireuit through
the conductor 2 and eleotro -magnet m the cir-
cuit of the battery ¢ will be completed and
the secondary cloeks actuated by the impulse
proceeding therefrom in a well- known man-

~ ner.

When, however the arm -

|

|

circuit of the battery

| angle thereto.

when the latter 18 raised by the arm B’.
adjustable eapstan-screws, ¢* and ¢, are pro- 93
vided for determining the normal pOSlthIlS of

——

The movements of the armature-lever m',

which are simultaneous with the operation of
dered adJ ustable by means of woapstan -headed | the circuit-closing arm ', are employed for
momentarily placing in connection two sec- 70

tions, 6 and 7, of a conductor included in the
cireuit of a local bmttery, ¢’. The complete
e’ 1S established only
when the electro-magnet m' is vitalized simul-

taneously with the ol)erotlon of a minute-hand-

circuit-controlling device. This circuit-clos-

ing device oonsasts of an arm, B’ carried up-
and similar in.

on the minute-hand post «,
form to the circuit-closing arm B', preferably,
however, not itself employed for closing an
electric cireuit directly. An arm, C, similar

in its general construction to the arm C, and
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adjustably supported from a block, I by &

spring, f*, projects 1nto the path of the arm
B’, and is engaged thereby once1n every revo-
lutlon—-—that is, once every hour.
contact-lever, C°, supported by a spring, f~,

from an ad]llstable block, F2, extends above

the arm C’, and 18 prefereblv plaoed at a slight
The extremity of the arm G s
provided with a contact-point, b’, against

which a oowespondmg contact-point, b% car-

ried upon the arm C? is caused to impinge
Two

the arms C* and CP, respectively, with refer-
ence to each other and 10 the arm B®. The

‘A third

arm C? is in electrical connection throuﬂ*h the

spring 12, supporting-block F°, zmd conductor
8 with one pole of the b%ttery e’.
site pole of this battery is connected by the

“conductor 6 with the armature-lever m*, and,

when the latter rests against its contact- stop
m?’, through the conductor 7, supporting-block
F"" and-arm /7,

tact-levers. The positions of the two arms B’

and B?are so adjusted that during the time the -

contact-arm C* is held against the contact-
point b* by the arm B’ the arm B’ shall make
one contact with the contact-arm C', thereby

| causing the circuit of the battery to be mo-

mentarﬂy completed at the point m’. Before
the arm B’, by completing a second revolu-
tion, is again brought into contact with the

The oppo-
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with the oontaot lever C*. It
will now be appareht that the circuit of the
battery ¢ will be completed only when the

arms B’ and B? act upon their respective econ-
110

IIS' l

lever C, the arm B"’ will have passed from be-

neath the arm C?, and the circuit of the bat-

tery e* will therefore remain open. By this
combination of circuit-closers I am enabled to

derive from the slow movement of the hour-

circuit closer a momentary completion of the
circuit, such as is essential to.the proper op-
eration of the synchronizing devices, owing
to the rapidity of the movement of the mmute
circuit-closing device. |

The means which I employ for pemodloally

operating the synchronizing device consist of

an -electro-magnet, M?, the coils-of which are
included in the oonductor 6, comprised in the
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cireuit of the 'bfl}ttery ¢’, and provided with an | fore described, these battery-connections will

JO

‘armature-lever, m’,
~controlthe operatlon ofa pole-changing device,

the movements of which

P, and cause a positive or a nefratwe current
as the case may be, to be sent over a conduct-
or, L, from a main battery, L. -

The pole-changing device P comprisesa disk,
p, having upon 1ts perlphel ytwo insulated con-
ductmﬂ'—surfaces , p and p*. Against opposite
points upon thls periphery press two contact-
brushes, » and 7/, respectively connected with
the earth at G and the conductor .. Mounted

- upon the same axis, ¢, with the disk p 18 a cross-
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bar, T, extending at 11ght angles with the shatt.
Near the opposite extremltles of the bar 1T are
placed two pins of triangular section, t" and ¢,
projecting therefrom at right angles, and con-
structed to be engaged by a'correspouding pin,
m', projecting from the side of the armature-
leverm®. Thepins ¢ and £ are placed at such

relative distances from the axis of motion of

be reversed, the positive pole being connected
with the earth and the negative with the line 1.
The line L may consist of any suitable elec-
trie conductor extending through the stations
at which the synchronizing devicesare placed,
and 1t may include in its circuits any required
electrical apparatus—such,forinstance,as tele-
graphic transmitting and receiving instru-
ments K and R. These instruments may be
operated in the customary manner at alltimes
except during a short period at the time of
the operation of the pole-changing device P.
For the purpose of adapting the liue L to be
normally used as atelegraphic conductor, and

at predetermined intervals for causing the Syn-

chronizing devices H to be oljel'ated, a polar-
1zed relay, N, of well-known construction, 18
also 1ncluded 1n the cireuit of the line L, one

such relay being placed at each synchronizing-

station. The position of the armature »n of

the bar T that the one shall be engaged by the [ this relay determines whether the circuit ot a

pin ' while the armature-lever m® 18 In its
backward position, and the other, 7%, shall be
similarly engaged while the armature-lever 1s
in its forward position, near the poles of the
electro-magnet M*. A suitable train of wheels
actuated by a weight is employed for causing
the shaft ¢ and disk p to be revolved 1n the
direction indiecated by the arrow when the bar
T'1s released from the pin or detentm'. Thus
if the armature-lever m’ be normally held in
its backward position, as represented in the
drawing, the disk p will be retained with the |
seement " in contact with the contact-brush
y, and the segment »* in contact with the brush

7. When, under the influence of a current

{rom the battery ¢* traversing the coils ot the

electro-magnet M”, the armature-lever m®1s at-
tracted into its forward position, the detent m’
will release the bar T and allow the disk p to
be turned through one-half a complete revolu-
tion, when the pin ¢ at the opposite extremity
of the bar will be engaged by the detent m/,

causing the segments p’ and p* to remain in |

contact with the brushes » and r, respectively.
Immediately upon the cessation of the current
traversing the electro-magnet M° the armature-
lever will resume 1ts former position, and the
disk p will be permitted to complete its revo-

local battery, ¢', shall be closed throughalocal
sounder, 5, Or the sylmhronumﬂ device .
One pole of the battery ¢'is connected through
a conductor, 11, with the armature n of the
polarized relay N. The opposite pole of the
battery e'is connected through a conductor,
12, with the contact-stop »° of the receiving-
instrument or relay R. The armature »n* of
this instrument 18 connected through a con-
ductor, 13, aud the sounder S with one con-
t%ct@,op, w, of the polarized relay N. The
same pole of the battery ¢' i1s also connected
through a conductor, 14, with the remaining
contact stop, n*, of the polarized relay N. The
armature n of the relay N is so polarized that

under the infinence of the current normadly

traversing the line L it will rest in contact with
the contact-stop »', thereby completing the
circuit-connections from the battery ¢* through
the conductor 11, ar matute 1, and conductor
13 with the armature »* of the rehy R. The
movements of the armature n*, under the-in-
fluence of the 1mpulses of nox 'mal direction
transmitted through the line L, will cause the
circuit of the battery ¢'to be completed at the
point #° through the sounder s, the armature
n remaining in contact with the point »" until
the current upon the main line L 18 reversed.

lution, re- estwblishincr the former relations of | \Vhen nnder the influence of a reversal of the

the eﬂments p’ and p* and contact-brushes »
and+’. One pole—for instance, the positive—
-of the battery E 18 connected through a Con-
duactor, 9, with one segment, p°, of the pole-

changer P, while the negative pole 18 connect-

ed through a conductor, 10, with the opposite
segment, p’.
ing device I 18 1n 1ts normal position, the neg-
ative pole of the battery will be connected
through the wire 10, segment p’, brush ¢, and
conductor 1 with the earth at (x, while the posi-
tive pole of the battery will be comle_cted
through the conductor 9, segment »* and con-
tact- bl ush #/ with the conductor L. When the
pole-changer P is operated in the manner be-

When, therefore, the pole-chang-

Jattu‘y It at the transmitting-station, a current
in the opposite direction is transmitted over
the line I, the armature » will be thrown into
contact with the contact-stop »°, thereby clos-
ing the ecircuit-connections ot the battery e
through the electro-magnet /4 of the synchro-
nizing apparatus H.

The synchronizing device H prelerably con-
sists of an armature, /', adapted to respond to
the magnetization of the electro-magnet s and
to cause two 131\*0ted fmns, L I, to orasp the

end of the minute-hand 2’ of the clocL towhich

it is attached and place 1t ab a predetermined
point in a manner well understood. The mo-
mentary reversal of the carrent from the bat-
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tery E will thus actuate all the synehl onizing Substantlally such as described, for actuating

magnets throughout the system.

I have described the actuating and the syn-
chronizing devices as respectively applied to
an mdependent and atelegraphic circuit; but
it is evident that the synchronizing device may
be employed in connection with various other
~ systems of electric conductors and apparatus.

‘The synchronizing device may, for instance,
16 be readily applied to the circuit employed for

~carrying the impulses to the actuating mech-
~ anism of the secondary electrie clocks. Such

- a result would be ettected by substituting for

the instrument K at the transmitting-station

the circuit-closing device shown at B C’, and
~employing the neutral electro-magnet R for
actuating the several secondary electric clocks.
The conductors 12 and 13 and sounder S will
.then be dispensed with. The neutral electro-
20- magnet R would respond to electric impulses

I5

of whatever polarity, while the synchronizing

device, as in the former instance, will be act-
nated only by currents of a given direction.
By applymg the circuit-controlling arm B?

25 to the quill ¢® of the hour-hand of the regu-

lating-clock A, the synchronizing device may |
{ pulses from a battery whose circuit-connec-

be actuated once every twelve hours only. In
some instances 1t may be found desirable to

employ three or more _circuit-closing devices |

similar in construction to those already de-
‘seribed, and respectively carried by differ-
ently- ‘timed arbors of the clock mechanism.

I claim as my invention— -

30

1. The combination, substantnlly as here-

inbeforeset forth, of two automatic chronomet-
ric cireuit-c]osers, one measuring fractions of
- the periods measured by the other, two elec-
tro-magnets respectively included 111 branch
clrcmts of a local battery whose connections
are controlled by one of said circuit-closers,
one of which electro-magnets acts as a relay
for actuating secondary electric clocks, and the
other as a circuit-closer for periodically plae-

33
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ing in electric connection twosections of a con-

45 ductor constituting the circuit of a second lo-
- cal battery, the connections of which are com-
pleted when both circuit-closers are simulta-
neously actuated, an electro-magnet included
in the circuit of the second loc&l battery, a
pole-changing device controlled by said elec-
tro-magnet, a main line, a main battery from
* which currents are transmitted upon said line,
having polarity of a direction dependentupon
the position of said pole-changing device, a
series of clock-synchronizing devices respect-
ively included in correSpondmg local circuits,
and devices, substantially such as descmbed
actuated by currents of determinate polamty
from said main battery to close said local cir-
cults through their respective Synchromzmg

devices.
2. The combmatlon substantiallyas here-

inbeforesetforth, of two automatic chronomet-
T1C synchromzmg devices, one measuring frac-

50
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| the circuit-connections of said local battery

ing the same pole of sald local battery with

said pole-changer when both said circuit-clos-

ers are simultaneously actuated to transmit a
current of a given polarity or direction from 7o
said battery upon said main line, and a series :

of clock-synchronizing devices 0perated only

when said pole-changer is so actuated.

3. The combination, substantially as here-
inbefore set forth, of two chronometric cir- 75
cult-closers, one causmg electric 1mpulses to
be perlodlcally transmitted through a series
of secondary electric clocks, the other peri-
odically co-operating with the first to cause a
current of a predetermined character to be 3o
transmitted through a series of devices for -
actuating corresP(mdmg clock- Synchromzmg
devices. |

4, The combination, substantmlly as here-
inbefore set forth, of a local battery, a con- 8g
tact-arm connected with one pole of said bat-

‘tery, a resting-contact, and a second contact-

arm respectively connected through branch
conductors with the opposite pole of said bat-
tery, two electro-magnets, one included 1n go
each of salid branch circuits, a series of sec-
ondary electric clocks actuated by electric im-

tions are controlled by one of said electro-
magnets, and a second circuit-closer co-oper- g5
ating with the second electro-magnet to com-
plete the circuit- connectlons of an independ-

ent battery.
5. The combination, substantlally as here-
inbefore set forth, of a yielding contact-arm 1co

having a 10ng1t11d1na11y -beveled end, arevolv-

ing circuit - closing arm, also 10ngit11dina;lly‘

beveled on its end, and means for placing the
beveled end of said circuit-closing arm in con-

tact with the back or longest side of the con- 105

t&ct -arm.
6.. The combination, substantially as here-

inbefore set forth, with a main line, a battery,
and means for reversing' the connections of
said battery with said main line, of a polar-
ized relay, a clock-synchronizing device, a
telegraphic receiving-instrument or other elec-
tically - operated translating device, a local
battery, and electrical connections whereby

I10

115
may be closed either through said synchro-
nizing device or through the receiving instru-
ment, aceording to the position of the arma-
ture of said polarized relay. |
7. The combination, substantially as here-
inbefore set forth, of a main line, a neutral

120

and a polamzed relay a local battery, one

pole of which 18 connected with the armature

of said polarlzed relay, two contact-points,

one of which is connected through the arma-
ture-lever and contact-point of said neutral
relay and an electro-magnet with the remain-
ing pole of said local battery, and an glectro-
magnet included in a branch circuit connect-

125
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65 tions of the periods measured by the other, a | ‘bhe remaining contact-point.
8. The combination, substantially as here-

main line, a battery, a pole-changer, means, !




inbefore set forth, of a main line, a main bat- ]| In testimony whereof I have hereunto sub- 10
tery, means for reversing the connections of | secribed my name this 27th day of November,
said battery with said main line, two electro- | A. D. 1882.

magnets having, respectively, a polarized and | - -

5 a neutral armature, and a clock-synchroniz- JAMES HAMDBLIT.
ing device actuated through the instrumen-
tality of said polarized armature only under | Witnesses: :
the influence of currents of a predetermined DANIEL W. EDGECOMB,

polarity. i - CHARLER A. TERRY.
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