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"UNITED STATES

PAaTENT OFFICE.

ARTIIUR F.

POOLE, OF WASHINGTON, PENNSYLVANIA.

ELECTRIC CLOCK.

SPECIFICATION formmg part of Letters Patent No. 631,511, dated August 29, 1899.

Application filed June 23,1898, Serml Ne 684,288,

(No model.)

To all wlhom :ot Yy CONCEFN:

Be it known that I, ARTHUR F. POOLE, of
Washington, in the county of Washington
and State of Pennsylvania, have invented a
new and useful Improvement in Hlectric
Clocks, of which the following isa full, clear,
and exact description, reference being had to
the accompanying drawings, forming part of
this specification, in which—-

Ficure 1 is a front elevation, partly broken
o p

away, showing my improved master-clock.
Figs. 2 and 3 are similar views showing the
parts in the successive positions which they
assume in completing the circuit and actuat-

ntlon of the master-clock, ::md Figs. 5 and 6

are detail views of a sun-and- plmleb meelmn--

ism employed therein.

My invention relates to the class of elec-
tric clocks wherein the master-clock through
a series of electrical connections actuates the

secondary clocks; and it is designed to 1m-
prove the mechanism for making and break-

ing the circuit, so as to make the action more-
elt‘un, and to provide means for actuating

the secondary clocks, so as to bring them to

the same point as the master-clock whenevef

the connections have been disarranged and
the circuit not completed when desired.

To that end it consists in anew form of liq-
uid switeh, in a system of connections there-
forwhich gives the switch a quick motion, so
as to insure a proper contact between the lig-
uid and the electrode, in a retarding mech-
anism for slowing up the return swing of the
switch, so as to prevent danger of accidental
completing of the circnit on this movement,
and in the mechanism for successively com-
pleting the circuit a number of times where
the current hasnot been strong enough to ac-
tuate the secondary clocks, so as to bring
these cloeks to the same point as the master-
clock when the circuit is properly completed.

It also consists in the construction and ar-

rangement of the parts, as hereinatter more

fully described, _and set forth in the claims

In the drawings, 2 represents an ordinary
clock-train, Whleh may be driven in any suit-
able manner and forms the driving mechan-
ism of the master-clock. Upon the seconds-

hand spindle 3 of this clock is secured a col-
lar having a single tooth 4, which engages the |

1 the collar carrying. the tooth.

Fig.4 is a side ele-

‘~forWa,r-d]y-p'l'ojecting teeth 5 of a wheel 6.

From the edge of this wheel 6 there projecta
series of teeth 7 in the same plane therewith,
which teeth normally rest upon the smooth
periphery of a ring 8, secured 1n the rear of
In this ring S
is provided a radial recess 9, which is so ar-
ranged as toallow the edge teeth of the wheel

6 10 entel 1it, 80 as to &HOWthlS wheel tomove

when its for Wardly projecting spur-teeth are
engaged by the tooth 4.

The wheel 6 is secured to a collar 10, which
is loosely mounted on the shaft 11, and to this
same collar is secured a toothed wheel 12, en-

gaged by a crown-wheel 13, mounted on a
stud shaft 14, carried on the collar 15, which
is secured t0 the shaft by a set-screw 16.
This ecrown-wheel engages another toothed
wheel 17, secured to a collar 18, having a
1a,tchet-wheel 19 engaged by p&wl 20. The
pawl 20is pivotally mounted at the u pper end
of a swinging lever 21, secured to a shaft 22,
to which shaft is seemed the armature 23 Of

an electromagnet 24, rigidly secured upon

the base of the clock. This magnet is 8o

| wound that when the magnets in the second-

ary clocks are energized 13}_118 magnet will at-
tractits armatuare. Asm ing 25, connected to
the lever, normally swings the same toward
the 110'1113 S0 as to wwhdra,w the armature

from the maﬂ'net and force the pawl 20 into

engagement “with the teeth of the ratchet-
wheel and also into contact with an adjust-
able set-screw 26, which serves to jamb the

| pawl against the bottom of the ratchet- wheel
tooth, so as to lock the parts firmly in such

posmon until they are released at the proper
moment.

Rigidlysecur ired to the for wardly-projecting
end of the shaft1lis a disk 27, having an in-
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clined-edge recess 23, nor mally engaged by a

pin 29, mounted upon a lever 30, secured to

| a shaft 31, to which shaft is seemed a hook-

lever 32, which normally engages a pin 53,
secured to an arm o4, mounted on a shaft 40
upon which is also mounted the switeh 55.
This switch consists of a short glass tube,
through the bottom of which eatend two plat-
inum wires 36, which are sealed therein and
form electrodes. A small quantity of mer-

cury is placed in the tube, and the air be-:
ing e‘{hﬂusmd therefrom tho end of the tnhe‘
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is sealed up, so as to prevent oxidation of the
mercury, which would result if air were al-
lowed to remain in the chamber. Instead of
exhausting the alr from the sealed tube the
tube may be filled with a gas which will not
combine chemically with the mercury—such
for instance, as nitrogen—and 1 intend to
cover this switch in either of such forms in
combination with the retarding mechanism
hereinafter described. From the electrodes
50 lead the tflexible coiled wires 37 to binding-
posts 88 and 39. Erom one of these binding-
posts a wire leads to the electromagnet 24,
while the other is connected to the hne -wire.

Upon the shaft 40 is secured a counterpoise
11,which partially counterweights the switch,
and to this same shaft is becured a segment
of a ratchet-wheel 42, engaged by a pawl 43,
secured to shatt 44, which carries a lever 45,
having a lateral pin 46. The lever 45 is
swung in one direction by a lever 47, which
contacts with the pin 46, this lever A7 being
loosely mounted upon a shaft 48 and hm‘fmfr
two oppositely - projecting arms 49 and 50.
The arm 49 is connected by a spring 51 with
a lever 52, rigidly secured to the shaft 48, the

collar o3 of the lever 52 having a pin 54,w ]nc,h
contacts with the lever 47 and acts as a stop
for 1ts backward movement. In thelever 2
is mounted a short shaft, to which is pivot-
ally connected a link 535, which at its other
end 18 pivotally connected to a bell-crank le-
ver 50, upon the other arm of which is car-
ried the armature 57 of the main electromag:-
net 53. A spring 59, connccted to the bell-
crank, tends to normally draw the armature
away from the magnet.

Thearm 50of the level 4715 pivotally jointed
to a small eylinder G0, which reciprocatesover
a pivoted plunger Gl and acts as a dash-pot
for the movements of the lever 47.

2 18 a stop-pin whieh limits the movement
of the lever47in one direction and also regu-
lates the throw of the switeh by contact with
ashortarm 63,secured to theshaft upon which
the switch is mounted.

The electrical connections are as follows:
FFrom the positive pole of the battery (4 the
wire 65 leads tothe binding-post 39 and thenece
to one of theeleetrodes in the switch. Irom
the other eleetrode the wire 37 leads {0 the
binding-post 33, from which the wire 66 leads
to the electromagnet 24, from which magnet
the wire 67 leads, through the binding-post 68,
to the electromagnet 58, from which the wire
69 leads to and through thesecondary clocks
70, and thence back to the negative pole of
the battery.

The operation is as follows: Starting with
the parts in a normal position, as shown in
If1g. 1, at any suitable interval, which I have
shown as one minute, though any other inter-
val may be used, the pin upon the spindle of
the seconds-hand engages a tooth upon the
wheel 6 and moves this wheel in a counter-
clockwise direction one tooth, this being al-
lowed by the edge tooth of this wheel entering

| the recessin the ring s.

The wheel 6,through
the planet-wheel connection, swings the disk
27 so as to 1ift the pin 29 out of the recessin
the disk, thusswinging the shaft 31 and hook-
lever 32 so as to release this hook-lever from
the pin 35, as shown in Fig. 2. The counter-
weight being of less weight than the switeh,
the switeh thenswingsdownwardly into hori-
zontal position, being stopped by the pin 62,
The mercury in the tube then covers both of
the electrodes 36 and establishes connection
between them, whereupon the current pass-
ing through the circuit throws the parts into
the position shown in Fig. 3, the armatures
of both magnets being drawn to these mag-
nets. The bell-crank lever 56 as it swings
under the influence of the magnet elongates
the spring 51, which, acting upon the arm 49,
swingsthe lever47. Asthisleverswings un-
der the influence of the sprmmt& pin A7 con-
tacts with the lever 34 and swings this lever
back to and beyond its normal position, this
movement being slowed upand regulated by
the dash-pot 60, soas to prevent an irregular
completion of the circuit by splashing of the
mercury and also to prolong the completion
of the circuit sufficiently to insure the neces-
sary impulse for the secondary clock. This
slowing-uporretarding deviceis animportant
part of myinvention, and I intend to claim a
switch comprising a tube containing the con-
ducting liquid and having electrodes, this
tube being swung in one direction by an elec-
tromagnet, in combination with the retarding
device, whether used with the other mechan-
ism shown or with other forms of electric
clocks. The amount of mercury in the tube
and the position of the tube are so adjusted
that as the lever 54 swings back the eircuit
will not be broken until after the pin 55 has
moved to a point where 1t will be pOSlLI\"L])T
engaged by the hook-lever 32 and 1Is swung a
sufficient distance beyond this position to 1n-
sure the mercury flowing away from one clec-
trode and breaking the circuit. Asthie mer-
cury possesses a high surface tension, the tube
may be tipped somewhat in either dircction
before the mereury begins to flow, and when
it starts it moves very rapidly. 1 therefore,
as above described, swing the lever 34 some-
what beyond its normal position to insure
breaking the contact, and this arm may then
tilt back slightly to the normal position shown
in Ifig. 1 without completing the circuit. As
the lever 47 is swung back by the spring
connection with the bell-crank lever i1t re-
leases pin 46, and consequently allows the
pawl 43 to drop and engage the segmental

ratchet 42, During this return swing of the
lever 47, also immediately upon the mercury
leaving the one electrode in the tube, the eir-
cuit being broken, the armatures of the mag-
nets are released and the spring 59, drawing
upon the bell-crank 56, swings this bell-crank
until the pin 54 contacts with the lever 47
and prevents further movement of the lever
47 relatively to thelever 52.  Thereafter thig
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system of levers moves back under the influ-
ence of the spring 59 to its normal position,
this movement again being slowed up and
regulated by the dash-pot. Asthe bell-crank
lever 56 moves back under the action of its
spring the lever 21 isswung foward the right
by the spring 25, and through the pawl 20
moves the ratchet-wheel 19 in a clockwise di-
rection and moves the disk 27 by means of

the interposed planet mechanism, so as to

bring the recess in this disk into registry

‘Wlth the pin 29, which again drops into the

recess, leaving these p&I‘LS-lll their original
position, the hook—pawi 32 dropping in the
path of the pin 33. The lever 47, which has

been slowly moving back to its normal posi-

tion, then lifts the pawl 43 out of contact with
the segmental ratchet by means of the pin 46
and the lever 45, the arm 54 falls to the left

until the pin Sa engages the hook-lever 32,'

and the parts all 1"613{111’1 to their normal origi-
nal position.

I will now describe the operation of the

mechanism which, in case the necessary cur-

‘rents are not given to the secondary clocks,

the master-clock will, when sufficient current
is given, continue to give impulses to the sec-
ondary clocks until these clocks are brought
to the same point as the master-clock. It 1s
evident that as long as the hook-lever 32 is
in lifted position the-mast-er-elock will con-
tinue to send out a succession of Impulses,
since in such case the arm 34 will not be
stopped by this hook-lever, but will swing to
the extreme left so as to close the circuit.
Assuming that the necessary current is not

- given to the secondar y clocks with the parts

40
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mmnﬂed as shown, the clock mechanism of
the master clock wﬂl move the toothed wheel
G a distance of one tooth every minuate. Con-

sequently the disk 27, by means of the con-

nected planet mechanism, will move one-half
of this distance, the pin 29 riding on the pe-
riphery of this disk.

magnet 24 the same distance that it is moved

forward by the clock mechanism, if the clock

mechanism has moved the wheel 6 more than
one tooth the electromagnet must act a cor-
responding number of times in order to move
the disk back to a point where the pin will
engage this recess. Consequently if the clock
mechanism drives the wheel 6 a distance of,
ay, five teeth, there being insuflicient cur-
rent given to the secondary clocks for a pe-
riod of five minutes through impertect con-
tact or for any other reason, the electromag-
net 24 will continue to
is again made until the pin 29 enters the re-
cess, which will necessitate five impulses
from this magnet. These impulses will of
course follow each other in a quick succes-
sion until the number of cuarrents sent out
are made egual with the minutes that have
elapsed. 1 therefore term this mechanism

an ‘‘equalizing” mechanism, and by this term
intend to cover any mechanism which will au-

This disk being nor-
mally tarned back by means of the electro-

act when good contact

“normal again.
by the same current as the secondary clocks

of a tube containing

tomatically actuate the secondary-clocks and
bring them to the same point as the main clock
after the interval of inaction irrespective of
its length. It is evident, therefore, that no
matter how long the master-cloclk may oper-
ate without giving sufficient current to the
secondary clock within the limits of the pe-
ripheral length of the disk when sulfficient
current is given the electromagnet 24 will
continue to give a succession of impulses,
which will move the secondary clock to the
same point as the master-cloek, whereupon
the pin 29 will enter the recess 28 and the
impulses will stop, the action then becoming
The magnet 24 i8 energized

and requires the same amount of current as
do the magnets of the secondary clocks.
The advantages of my invention result

from the use of the peculiar switch described,

which will not deteriorate in continued use,
from the peculiar connections belween the
actuating - magnet and this switch, which
oives 1t a qmck movement closing the clr-
cmt, and a slow regulative return movement
which insures a sufﬁelent daration of the
current and prevents irregular completions
of the circuit. The mechanism for bringing
the secondary clocks o the same point asthe
master-clocks where sufficient current 18 not
imparted at the desired time is of great ad-
vantage, as it does away with the neeessﬂxy
of 1esettmﬂ* each secondary clock in the sys-

tem whenever the impulses are not imparted

to the secondary clocks at the desired times
through any cause—such as imperfeet con-
tact, renewing the battery, or repairing one
of the seeondary clocks.

‘Many changes may be made in the form
and ar1 mwement of the parts without depm*tw-
ing from my invention, since

I claim—

1. In an electrie clock, a switch consisting
of a tube containing a conducting liquid, said
tube having electrodes projecting thereinto,
a clock mechanism arranged to swing the

- tube in one direction, an electromagnet ar-

ranged to swing the switeh in the opposite
direction and a retarding connection between
the magnet and the switch arranged to slow
down the movement and prevent splashing

of the mercury and irregular completion of
the circult; substantmll} as described.

2. In an eleetrie clock, a switeh consisting
a conducting liquid and
having electrodes projecting thereinto, a
clock mechanism arranged to swing the tube
in one direction, an electromagnet arranged
to swing the tube in the 0p13051te dneemon

and a -:LLSh -pot mechanism arranged (o slow.

down the return movement of the Smteh and
prevent splashing ot the mercury and irregu-
lar completion of the circuit; Substﬂnt,mll}
as described. |

3. In anelectric clock, a switch (’Ompl‘lSll]“ |

a eonductmf liguid and
&

a tube containing .
having eleetrodes projecting thereinto,
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clock mechanism arranged toswing the tube
in one direction, an electromagnet arranged
to swing the tube in the opposite direction, a
spring interposed in the connections between
the magnet-armature and the switeh, and a
dash-pot mechanism arranged to slow down
the return movement of the switeh under
the action of the spring; substantially as de-
sceribed. |

4. In an electrie clock, a switch consisting
of a tube containing a condueting liquid and
having electrodes projecting thereinto, a
swinging support for the tube, a stop con-
nected with the clock mechanism and acting
upon the support to normally hold the tube
in tilted position, and means for tilting the
stop to release this support at determined in-
tervals; substantially as described.

5. In an electrie clock, a switch consisting
of a tilting support, a switch mounted thereon
and consisting of a tube containing a con-
dueting liguid and having eleetrodes project-
ing thereinto, a stop which normally engages
the tilting support, and holds the switch in
inclined position, a clock mechanism arranged
to engage the stop and release the holder at
determined Intervals, and an electromagnet
arranged to return the switeh to its tilting
position; substantially as deseribed.

0. In a system of synchronized clocks, a
master - clock having suitable connections
with a series of secondary clocks, and ar-
ranged to give impulses thereto at determined
intervals, electromagnets in the secondary
clock and an electromagnet in the master-
clock through which the i1mpulse passes
through the secondary clocks, said magnet
being arranged to be operated by the same
amount of current which will operate the sec-
ondary clocks; substantially as deseribed.

7. In a system of synchronized clocks, a
master-clock having connection with a series
of secondary clocks arranged to give electric
impulses to them at determined intervails,
clectromagnets in the secondary clocks, an
electromagnet in the master-clock arranged
to return the switeh to 1ts normal position,
and another magnet in the master-cloeck ar-
ranged to be operated by the same amount
of current which will operate the secondary
clocks, and an equalizing mechanism con-
nected to the latter magnet and operated
thereby, substantially as deseribed.

S. In a system of synchronous clocks, a
master-clock having an equalizing mechan-
ism which 1s actuated in one direction by the
clock mechanism, and mechanism operated
by the electromagnet which actuates the sec-
ondary clocks, and arranged to operate the
equalizing mechanism in the opposite direc-
tion; substantially as described.

9. In a system of synchronized clocks, a
master-clock having a switch, an electromag-
net arranged to control the movement of the
switeh in one direction, a stop which when
released allows the switch to swing in the

other direection, a connection between the |

¥
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stop and the clock mechanism arranged to
operate the stop at determined intervals, an
equalizing mechanism actuated by the clock
niechanism at each release of the stop, and
an electromagnet arranged to move the equal-
izing mechanism in the opposite direction
whenever sufficient carrent is supplied there-
to; substantially as described.

10. In a system of synchronized clocks, a
master-clock having a switech mechanism, an
electromagnet arranged to control the move-
ment of the switeh in one direction, means for
swinging the switeh in the opposite direction;
an equalizing mechanism operated at deter-
mined intervals by the clock mechanism of
the master-clock,; and a second electromagnet
arranged to actuate the means which permits
the switch to make and break the circuit con-
tinuously until the equalizing mechanism has
returned toits normal position; substantially
as described.

11. In a system of synchronized clocks,
mechanism connected with the clock mechan-
ism of the master-clock and arranged to con-
trol movement of the switch in one direction
to close the circuit at determined intervals,
an equalizing mechanism operated by the
clock mechanism at the same intervals, and
an electromagnet having a stop or lock mech-
anism which controls the circuit-elosing mech-
anism, said electromagnet being arranged to
hold the stop or lock open s0 as to give a sue-
cession of impulses to the secondary clocks
antil the equalizing mechanism has returned
to its normal position; substantially as de-
seribed.

12. In a system of synchronized clocks, a

master-clock having a switeh, mechanism be-

tween the switch and the clock mechanism
arranged to control movement of the switch
in one direction to close the circuit at deter-
mined intervals, an equalizing mechanism op-
erated by the clock at the same intervals, a
stop orlock forthe switeh, elosing mechanism
controlled by the equalizing mechanism and
an electromagnet arranged to give successive
impulses to the secondary clocks and con-
nected to the equalizing mechanism to return
it to its normal position and lock the circuit

open; substantially as desecribed.

13. In a system of synchronized cloeks, a
master-clock having aswiteh, connections be-
tween the switeh and the clock mechanism ar-
ranged to control movement of the switeh in
one direction to close the circuit at deter-
mined intervals, an equalizing mechanism
operated by the clock at the same intervals,
a stop or lock for the switch, closing mech-
anism controlled by the equalizing mechan-
1sm and an electromagnet arranged tooperate
the equalizing mechanism to return 1t to its
normal position and lock the switeh open, said
magnet being wound so as to be operated by
the same amount of current which will actu-
ate the magnets of the secondary clocks; sub-
stantially as described.

14, In a system of synchronized clocks, a

70

75

3C

OcC

IC

IcC




631,511 5

_.

master-clock having-an equalizing mechan-| In testimony whereof I have h ereunto set
ism which is actuated in one direction by the | my hand,
clock mechanism and mechanism operated by | '

the motive power actuating the secondary o ' _ ARP HUR F. POOLE.-
s clocks and arranged to operate the equalizing Witnesses: - |
mechanism in the opposite direction; sub- | G. B. BLEMMING, -

stantially as deseribed. - - K. SMITH.
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