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To all whom 1t may concern: _
Be it known that I, Harry O. Harrison,

a citizen of the United States, residing at

Wichita, in the county of Sedgwick and
State of Kansas, have invented a new and

useful Electric Clock System, of which the |

following is a specification. |
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tween said 1mpulses.

This invention has reference to improve-
ments in electric clock systems wherein a
master clock causes the periodic sending to
line of electrical impulses which in turn
actuate the local clocks all at the same time
and to the same extent.

It is the object of the present invention to
provide a clock system of such character
wherein the electrical impulses sent to line
shall be of the shortest possible duration and
shall be maintained upon the line only long
enough to cause the actuation of the clocks,
the duration of the impulses being very
short as compared with the time period be-

h the present invention
the master clock includes a clock movement
of any capacity, whether one, eight, thirty,
or more days continuous running at one
winding or whether it be an electric clock
movement or any other suitable clock move-
ment which will answer the
master clockk. The master clock has applied
thereto an attachment whereby at stated 1n-

In accordance wi

‘tervals electric impulses are sent to line and

are maintained for the shortest possible time
to become effective at the local clocks so that
the drain upon the current source 1s reduced
to the minimum,

At the local stations the time indicating

movements are of extremely simple charac-
ter and are given impulses at stated time 1n-
tervals by the electric impulses produced
upon the line by the master clock.  The time
indicating hands at the local clocks are not
continuously moving hands as in the ordi-

nary clock movement but move step by step.
at predetermined intervals, say at intervals

of one minute but otherwise synchronize in
movement with the master clock so that the

time kept by the master clock is reproduced

simultaneously in all the local clocks which

latter may be of any suitable number and as

widely distributed as may be desired within
the range of the effective action of the elec-

trical source.

The invention will be Dbest understodd

from a consideration of the following detail |

‘broken away, and in section.

purposes of a

‘one complete rotation one of the

' Efieséription taken 1in connection' with the

accompanying drawings, forming a part of
this specification in which drawings,

Figure 1 is a structural diagram of the

master clock and the means coacting there-
with for sending momentary electrical im-
pulses to line. Kig. 2 is an end elevation of
one of the local clock movements. FKig. 3
is a side elevation of the same with parts
Fig. 4 1s a
detail view of the armature and its mouni-
ing as found in a local clock. Fig. 5 is a de-
tail view of a portion of the sending mech-
anism for producing the electrical impulses
on the line, the view of Kig. 5 being at right
angles to that of ¥ig. 1. Iig. 6 is a diagram
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showing illustratively the master clock and -

‘a number of local clocks controlled thereby.

Considering first the master clock as 1llus-
trated in Fig. 1 and also having some parts
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illustrated in Figs. 5 and 6, there 1s shown -

a suitable frame 1 in which 1s mounted a
spring 2 which may be taken illustrative of

any source of power capable of operating

for any desired time period and may be ca-
pable of driving the master clock for one

day, or eight days, or thirty days, or for a

more extended period.

80

"The power of the spring 1s transmitted by

oear wheels 3, 4, 5, 6 to the escapement
mechanism 7. Let it be assumed that the
gear wheel 6 makes one complete rotation
within a comparatively short time period

say one in fifteen seconds, or one in thirty

seconds, or even one in sixty seconds de-
pending upon the general arrangement of
the clock train. Upon the arbor 8 of this
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wheel 6 there is secured a disk 9 from which -

at diametrically opposite pomts there pro-
ject pins 10 parallel with but spaced from

the arbor 8 on opposite sides thereof, there

being two such pins 10 in the structure
shown 1n the drawings.
Moiuited. on the arbor 8 by means of a

‘hub 11 free to turn on said arbor 1s an arm
.12 projecting between and controlled by the
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pins 10" and this arm 192 carries at its free

end
purpose which will presently appear.
time the .arbor 8 is caused to move through
pins 10
will engage the arm 12 and lift the same

a lagerally projecting roller 13 for a

the arm points toward the zenith and then
when carried beyond this last named posi-

Each

100

| from a pendent position to a position where

119



2

~ tion thé arm becémeé oxrerbélanced and falls
. by gravity about the arbor 8 as an axis until
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gressive movement of the

it engages the other pin 10 and its movement
1s thereby arrested, the arm being slowly
lowered to the pendent position by the pro-
! ; pin 10 which ar-
rested the gravitating movement of said
arm. It will be understood, of course, that
the mounting of the pin disk 9 and arm
12 on the arbor 8 i1s to be taken as illustra-
tive only, and when it is desirable that the
movement of the arm 12 should take place
at other intervals than would be the case
when carried by the arbor 8, then the arm
12 and pm disk 9 are mounted on another

arbor suitably geared, at the proper place,

to the clock train. Of course the gearing of
the local clocks, hereinafter described, will,
mm such case, be appropriately modified to
act under the changed time periods of the
actuating 1mpulses. ,
Mounted on some fixed support such as
the casing inclosing the. master clock move-
ment, which casing however is not shown in
the drawings, there is .a bracket 14 having
at one end a post or standard 15. Mounted
on the bracket 14 is a vessel or container 16
of 1ron or glass and this container holds a

quantity of mercury indicated at 17. If

the container be of iron a conductor 18 may
be directly connected therewith, or if the

- container be of glass then the conductor 18

~must be introduced into the container so as

- to be brought into electric contact with the
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mercury thereimn:for a purpose which will
presently appear. _

Fast to the post 15 is an nsulating strip
1Y and secured to this insulating strip is a
conducting strip 26 bent to horizontal posi-
tion and preferably made of some Spring
material so as to be both elastic and electric-
ally conducting. The free end of the strip
20 15" carried to a position to be in the path
of the roller on the arm 12 as it gravitates
trom the zenith position- toward the pendent

- position and. the relation between the strip

o0
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~and the said strip
and before the arm 12 is arrested by the

20 and the roller on the arm 12 is such that

~during this movement of the arm 12 from

the zenith toward the pendent position, the
strip 20 will be engaged by the roller 13
will be bent downward
lower pin 10 the strip 20 will escape from
the engagement with the roller 13 and be-
cause of 1ts elastic tendency will snap back
toward the normal horizontal position, re-

bound beyond this position being prevented

- by a suitable stop 21 in the path of said
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strip. _
The strip carries a finger 22 extending
downward into the vessel 16 to a position
where its free end is above the mercury
so related thereto that when the strip 20 is

bent downward by the engagement of the
roller 19 with its

‘appropriate points by bolts 98

but | the plates 27 as

free end the end of the |

943,933

| finger 22 will be caused to dip into the mer-

cury and thus be brought into conducting
relation to the latter and to the conductor

18 connected either directly to the mercury
or with the cup or container 16. Since for

electrical reasons it is not advisable to make

the finger 22 of iron, the free end of the
finger may be tipped with iron as indicated
at 25 so as -to be unaffected by the mercury,
but the short iron extension will not offer
sufficient electrical resistance to be con-
sidered. '

The spring strip 20 is connected to one
end of a conductor 24 leading to a battery
20 or other suitable source of electric cur-
rent and from the battery there leads an-
other conductor 26 which together with the
conductor 18 may be carried to any distant
point or points desired, these two conductors
constituting the line conductors. Assuming
that the master clock shown in Fig. 1 is
continuously running and is keeping proper
time, which may be indicated by suitable
hands and dial not shown in the drawinisé
then at stated periods the arm 12 will
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brought to the zenith position and will then

be overbalanced and fall rapidly by gravity

, until the roller 13 engages the spring mem-

ber 20 and bends the same sufficiently to
cause the end 23 of the finger 22 to dip in
the mercury 17, after which the roller 13
escapes from engagement with the spring

strip 20 and is ultimately arrested by en-

gagement with the pin 10 then constituting
the lower pin.

When the finger 22 dips into the mercury
17 then there is established a circuit which
may be traced as follows: Starting from the
battery 25 the circuit is established through

y

| the conductor 24 to the strip 20, thence

way of the finger 22 and its terminal 23 to
the mercury 17, thence by the conductor 18
to the distant point of utilization of the
current and the circuit is completed through
the conductor 26 back to the battery 25.
This circuit is established every time the
wheel 6 with its arbor 8 makes one rotation
and while it may take a considerable time
for this wheel to make one complete rota-
tion, the circuit over the line wires is closed
but a very small fraction of this time, the

circuit remaining closed but a fraction of a

second, while the impulses are given at time
intervals of many seconds or even, In some
cases at time intervals of a minute.

The local time pieces are best shown in
Figs. 2 and 8. There is provided a suitable
frame composed of end plates 27 Joined at
passing
acing sleeves 29, or the bolts may
at the ends where passing through
_ 1s customary in clock move-
ments. The frame 27 carries an arbor 30
upon which is mounted the usual minute
hand 31 and from this arbor is driven the

through s
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98

100

106

110

115

120

125

13¢



943,933

usual reducing geaf 32
23 on the arbor 30 carrying the hour hand
34, this being

|

the customary arrangement —arm

in ordinary clock movements. On the arbor |

30 between the plates 27 is secured a toothed
wheel 85, and since the arbor will be used
in the usual manner for setting the hands 51
and 34 by means of a suitable knob 36 the

“wheel 85 is frictionally mounted on the

10
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arbor 30 after the customary manner of
mounting the driving wheel upon the hand
arbor of a clock. "* | |

The teeth of the wheel 35 are indicated at
37 and it will be noted that these teeth are
provided with terminal ends all slanting one
way. This wheel 35 is the drive wheel for

the arbor 30 and it is actuated by the electric

~jmpulses coming over-the line wires 18 and

20

96 on the closures of the main circuit by the
master clock. |
‘Mounted on one of the sleeves 29 1s a
pendent arm 88 having an angle extension
39 carrying one end of a pawl 40 by means

of a pivot 41. The pawl 40 carries a tooth

42 arranged to engage the teeth 37 to propel
the wheel 35 in one direction while the tooth

49 will ride idly over these teeth when the

30 P

pawl moves in the opposite direction. A
stop member 43 is carried by one of the
lates 27 in the path of the free end of the
pawl 40 so that its movement in one direc-

~ tion beyond a certain predetermined limit

35

40

49
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‘may be prevented, but the arrangement of

this stop plate is such that when the pawl
is moved 1n the reverse or idle direction the
rising of the pawl to permit the tooth 40 to
pass over the teeth is not interfered with.
The base plate of the clock movement at
the local station is indicated at 44 and this
mav be extended to one side and there be
forined into or carry a post 45 to which 1s
secured an electromagnet 46 of the horseshoe
tvpe by preference.

is an armature 47 mounted on an armature
lever 48 pivotally supported on one of the
bolts 28, this lever being fast on one of the

sleeves 29 so aslto turn upon the bolt and at-

the same time 'space the plates 27 at this
point. A spring 49 fast at one end to the
clock movement frame and at the other end
to the lever 48 tends constantly to move the

“armature 47 away from the magnet. A stop
member 50 projecting from one frame mem-

ber 27 is carried into the path of the arma-
ture lever to limit its movement away from
the magnet so that the armature 1s always
maintained within active relation of the
polar ends of the magnet. _

The free end of the armature lever 48 is
connected to the pendent arm 38 by a link
51 and this link may have at each end op-
positely threaded portions arranged to screw

into threaded sockets on yokes 52 pivotally
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connected to the armature lever 48 and the | tion and finally cause

- Within operative re-
Jation to the polar ends of the magunet 46

i
I
¢
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and the tooth 42 of the _ _
normal engagement with the teeth 37 en-

8

actuating the sleeve |'arm 38 respectively. By this means the rel-

ative positions of the armature lever and the
38 with the pawl 40 carried thereby
may be readily adjusted.

Pivoted to one of the frame members 27
is a back stop pawl 53 having a tooth 54
adapted to engage the teeth 37 of the wheel
5. This pawl 53 is maintained with 1ts
tooth 54 in normal engagement with 'the
teeth 37 by a suilable spring 55.
~ When an impulse comes over the line then
the magnets 46 are energized and attract
the armature 47. 'This causes the arm 38 of
each local time piece to swing about its piv-
otal support under the pull of the Ik 51
pawl 40 being 1n
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gages one of the latter in a manner to cause
2 rotative movement of the wheel 35. On

the forward movement of the wheel 35 the g5

| tooth ‘54 of the pawl 53 is inactive and sim-

ply rides idly over the teeth. The parts are

normally so adjusted that.the pull of the

magnet upon the armature 47 will move the

armature lever 48 a distance which will .
cause the swing of the arm 38 sufficiently

to move the wheel 35 a distance of one tooth

<o that when the armature lever is returned
to its normal position by the spring 49 after
the magnet has become deénergized the taoth g5
49 will move back over a tooth and engage
behind the next tooth in order to that which
it first actively engaged and the tooth 54 of
the pawl 53 will drop behind a tooth 37 to
prevent a reverse movement of the wheel 35
on the return movement of the pawl 40 to its
normal position on the deénergization of
the magnet 46. - Thus at each impulse sent
over the line the wheel 35 1s rotated a dis-
tance equal to the distance between two 105
teeth and this ordinarily will agree to the

100

“distance between the minute indications on

the clock dial so that ordinarily the minute
hand will be advanced step by step at minute
‘ntervals and the hour hand of course will 110

move correspondingly. If it be found ad-

visable to move the clock hands at longer

or shorter intervals than the minute intervals
then the master clock will be constructed
accordingly to send impulses at longer or 115
shorter intervals as desired. '

" Let it be supposed that a system 1s in-
stalled with a master clock and as many lo-

cal clock miovements as may be desired. In

this system the master clock controls and 120
furnishes the power for actuating all the lo-
cal clocks synchronously with the master
clock. Assuming that the master clock runs
correctly it follows that all the local clocks
will indicate perfect time. As the arbor 8 125
of the master clock is rotated by the driv-

ing power of the master clock a pin 10 will
engage-the arm 12 and raise the same from

the pendent position toward the zenith posi-
the overbalancing of 130
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the arm when it will gravitaté ‘toward the | whether the sending of the impulses to line

pendent position until arrested by the other
pin 10. During the fall of the arm 12 the

roller 13 1is brought into contact with the

free end of the strip 20, and this strip being |

quite elastic will yield to the impact of the

roller 13, bending down toward the cup 16.

The proportion of the parts is such that the
roller 13 will pass beyond the end of the
strip 20 until the said arm 12 is stopped by
the-then lower pin 10 and the spring strip
20 will immediately move back to its norma
position against the stop 21, the latter pre-
venting any material vibration of the said
strip 20. The downward movement of the
strip 20 has caused the dipping of the end 23
of the finger 22 into the mercury 17. Of
course 1t will-be understood that mercury is

not the only conducting medium that may be
used-but some conducting solution may be:

employed 1n place of the mercury, in which

case the end 23 of the finger 22 will be com-

posed of a suitable conducting material inert

to any chemical action on the part of the so-

lution. Because of the normally non-corro- | 1
| master clock for rotating the pivoted arm

- sive properties of platinum and its sufficient

30
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conductivity for the purpose the finger 22
may be made of such material i1f desired.
The time period of immersion of the end 23
of the finger 22 in the conducting medium 17

1s but a small fraction of a second, but this
is sufficient to complete the electric circuit

long enough to cause an impulse to traverse
the several magnets 46 of the local clock
movements and to cause the energization of
these magnets and the attraction of their ar-
matures 47 and the turning of the wheels 35

by such movements of the armatures. The
electrical 1mpulses cease almost instantly

and consequently the drain on the battery 25
or other source of electric energy is reduced
to a minimum. The parts may be so ad-
justed that there is practically no waste of
electric energy and the battery is closed on
the circuit only long enough and no longer
than 1s necessary to cause the proper ener-
gization of thée magnets 46. '

It is evident that the local clocks may be

-cpnnectegi up to the line circuits either in se-
50 ries or in multiple arc as may be.found

desirable. Furthermore. it is immaterial

J

be 1n rapid or slow succession, for the time

Iimit of each impulse will be the same.

What 1s claimed 1s:— -
1. In an electric clock system, a master
clock, an elastic switch arm, a contact mem-

ber carried by the switch arm and adapted

to close an electric circuit, a pivoted arm

‘movable 1nto direct engagement with the

free end of the elastic switch arm and past
the same by gravily, and means in the

1 master clock for rotating the pivoted arm

and periodically releasing the same to the
action of gravity to cause the momentary
active movement of the switch arm.

2. In an electric clock system, a master
clock, an elastic switch arm having a normal
tendency to the inactive position, a contact
member carried by the switch arm, a mer-

{-eury cup entered by said.contact member in

a normal position out of contact with the
mercury, a pivoted gravity arm movable
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into direct engagement with the free end of -

‘the elastic switch arm and past the same by
the action of. gravity, and means in the

‘and periodically releasing the same to the

action of gravity to cause the momentary
actlve movement of the switch arm.

3. In an electric clock system, a master
clock, an electric circuit controlled thereby,
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and local clocks controlled by impulses sent

over sald electric circuit, each local clock
comprising an electro-magnet, an armature
lever actuated thereby, a ratchet wheel, a
clock-hand carrying arbor actuated by said
ratchet wheel, a pawl for moving said
ratchet wheel actively, means for engaging
sald pawl and preventing the movement of
the ratchet wheel beyond the point to which

1t was actuated by the pawl, a pivoted hanger

carrying the pawl and adjustable connec-
tions between the armature lever and the
hanger carrying the pawl.

In testimony that I claim the foregoing

-as my own, I have hereto affixed my signa-

ture 1n the presence of two witnesses.
HARRY OLIVER HARRISON.
Witnesses: | _ '
WM. C. HHERSHBERGER,
C. B. CLeavELAND.,
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