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To all whom it may concern:

-Be 1t known that 1. DAviD PERRET, a citi-
zen of Switzerland. residing at Neufchitel, in
the Republic of Switzerland, have invented
certain new and useful Improvements in Elec-
tric Time Systems; and I do hereby declare
the following to be a tull, clear, and exact de-
scription of the invention, such as will en-
able others skilled in the art to which it ap-
pertains to make and use the same.

This invention relates to electric time sys-
tems, 1ts object being to provide an installa-

tion which may be applied to and connected

with any electrically wound or actuated clock
and which will be simple in construction and
in which all the recerving-clocks will operate
with certainty. The system which I have de-
vised for this purpose involves the use for
the transmission of time of an electrically
wound or set clock which 1s provided with
circuit-breakers actuated by a movable part
ot the clock-movement. In this system there
1s connected to the circuit breakers or Inter-
rupters of the controlling-clock the cireuit
from a source of electricity in which are in-
stalled the relays designed to close and open

the local motive circuits of the receiving-

clocks; the winding device of the controlling-
clock being itself installed in one of these re-
lay-governed local circuits.

In the accompanying drawing I have rep-

resented in diagram an example of the pre-

ferred manner in which I carry my invention
into effect. . |

Asseen from the drawing, the controlling-
clock is provided with a ratchet 1, engaged
by a pawl or dog 2, pivoted to a lever 3, which
In turn is pivoted at 4. said lever being urged
1Into the position shown in the drawing by a
spring 5, one end of which is secured to a stud
53 at the forward end of the lever, while its
other end is attached to a rod or pintle 35.
which may be adjusted longitudinally to vary
the tension of the spring 5, if desired, and
secured in its position of adjustment, by a set-
screw 95.  The lever 3 is also provided at its
torward end with an armature 53, which when-
ever the electromagnet 21, arranged opposite
the same, is energized will be drawn torward

I

against the stress of spring 5, thereby caus-
g the pawl 2 on lever 3 to ride over one
tooth of the ratchet-whee] 1, armature 53,

50

and the lever 3, being returned o their ini-

tial position by the spring as soon as the mag-
net 1s deénergized, thereby causing the pawl
2 to carry the wheel 1 forward to the extent
ot one tooth in the direction of the ArTOW, as
will be readily understood. The paw! 2 is
held into engagement with the teeth of ratchet-
wheel 1 of the controlling-clock by any suit-
able or convenient means, such as the bent
spring 23 shown, which is attached to the lever
5and reaching around over the knee where the
pawl 2is pivoted to the said lever besrs A0AINSt
the shank of said pawl. This spring might,
however, be dispensed with, as it acts merely
as an auxiliary to the contact or plate spring 6,
which bearsagainst said pawl, as shown, and
which spring is caused to contact with a con-
tact-piece 7 (shown to be ad justably arranged)
each time the pawl 2 rides over one of the
teeth of the ratchet 1. To the contact-piece
7 is connected one of the poles of a battery or

“other source of clectricity 8. The contact-

spring 6, it will be noted, is arranged at an
angle to the pawl 2, and it and the contact-
piece 7, with their operative means, consti-
tute one circuit-breaker. A second detent-
pawl, 9, is held into engagement with the
ratchet 1 by a small spring 10, and the tail 11
of this pawl is so arranged as to bear against
a portion of contact or plate spring 12 and to
force it into contact with a contact piece or
screw 13, also adjustably arranged and con-
nected to earth at 312, as shown. Whenever
the point of one of the teeth of the ratchet,
under the action of pawl 2, passes below
and by this pawl 9, the tail 11 of the sald pawl
releases the spring 12 and permits the latter
to move out of contact with the contact-piece
13 by virtue of its own tension, whereby the
current 1s broken between the points 19 and
13. The spring 12 and contact-piece 13, with
their operative means. form the second cir-
cuit-breaker. Of course insulations, such as
62 and 121, are arranged at the points where
the pawls 2 and 11 contact with the contact-
springs6and 12. © The other pole of the sourece
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~minating. at earth, as shown.at 413, on which

10O

20

or desired number

of electr 1(1133? 818 connected to a line 14, ter-

lineare connected the rehy% 15, three of which
are shown in the drawing for purposes of
illustration, but which may be of any suitable
As shown, these relays

15 are connected in series. Hach of the relays
comprises an electromagnetic coil, whose two

ends or binding-posts are connected to the
line 14 in series, and a U-shaped frame 16,
one arm. 161, of which is connected or at-
tached to the support or base of the relay and
also to the core of the electromagnet, while
the other upper elastic or resﬂlent arm, 162,
acts as the armature, which is drawn down—
ward each time the magnet of the relay 1s en-
ergized—that is, each fime a current passes
throucrh the line or circuit 14.. When the
arm 162 is drawn down, its end is caused to

strike against an insulated contact 17, con-

nected to a local circuit 18, 1in which are 1n-

- stalled one or more electrlc clocks 19, as well

30
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as a source of electricity 920. This local Cir-
cuit, as shown, is connected at 186 to the re-
sﬂmnt arm 162. Each relay 15 and each local
circuit 18, with their various parts and ap-
purtenances, are arranged and constructed as
just descnbed except that in the last local
circuit 18 of the series is placed the electro-
magnet 21 of the controlling-clock, which
When energized serves to attract the ar mature
53 on the pawl lever 3, and thereby to inter-
mittently rotate the latchet wheel 1, as above
described. -

The operation of the electric time system
thusdescribed 1sas follows: Whenever the cur-

- rent in the coil ot electl omagnet 21 18 broken
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the armature-lever 81is eleased and the spring

5 rocks the said lever, whereby the pawl 2 1s
cauqed to advance the ratchet-wheel 1 of the
controlling or master clock in the sense of the
arrow. 'lhel eby the pawl 9 is raised by the
ratchet-tooth, which it engages, thereby re-
moving the tall 11 out of contact mth the con-
tact-spring 12, which being released breals
contact with the contact-piece 13, and thus
breaking the circuit of line 14. Commdenbh
with thlS action of the pawl 9 the descending
movement of the pawl 2 causes the latter to
bear against the contact-spring 6 and to force
it into contact with the contacb—pmce 7.. The
arrangement of the parts is such that the con-
tact, between spring 6 and contact-piece 7 1s
established a little before the pawl 9 after

being ridden over a tooth of the ratchet-wheel

1 dr'ops back into the next notch between two
teeth. As soon as the pawl 9 drops into such
notch.the tail 11 forces the cont‘mt-spzmcr 12

against contact-piece 13, and since now both
c1rcmt—blea,kels are closed the circuit from

battery or current source 8 1s established and
the current passes into all of the IGI&VS 15, so
that in each the resilient arm 162 is attracted

to the magnet of the relays, thereby closing

contact with

| ,controllmﬂ -clock.

768,908

the local circuit 18 by causing each arm 16 to 65

its contact-piece 17. - The cur-
rent in each cireuit 18 being thus closed each
of the corresponding IEGGIVII]O‘-L]OG]KS 19 in

understood by those skilled in the art and
which 1t 1s not necessary to describe.
same time the electromagnet 21, which,

above set forth, 1s connecte,d into the last, local

At the |

“each circuit 1s thus actu&ted hy means well
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circuit and which serves to return the actu- -

ating-pawl 2 of the controlling-clock to 1its

starting position, is energized, thereby draw-

nge down the armature- lever 3, whereby the
spring 5 is put under tension and further en-
ergy to actuate the controlling-clock 1s stored
in the same. As soon as the'spring 5 has been

stretched by the above action of the electro-

magnet 21 on the armature-lever 3 the pawl 2,
Wthh has thereby been raised so as to first

ride over-a tooth of the ratchet- wheel 1 and

then drop into engagement with the following
tooth, is out of contact with the contact-spring
6, a,nd the latter therefore breaks contact with
contact—plece 7 and opens the circuit or line 14,

and thereby all of the local circuits 13. Hence

the electromagnet 21 becomes deénergized,

thereby completm@ one cycle of operations of
this system, and the spring 5 again acts to
rock lever 3., and thereby to start the next
cvele of operations, and -so on, as ‘tbove cle-
scribed.

Any electrically wound or actuated clock
may without undergoing any change what-
ever serve as a contr 0]11110' or tlme-dlstrlbut-

‘ing clock in a system embodymﬂ“ my inven-

tion. All that is necessary is to connect to
the circuit-breaker of such controlling or dis-
tributing clock a circuit in which are placed
relays opetated by sald circuit and local cir-

“cuits each connected with an electric recelv-

ing clock or clocks, said local circuits to be
opened and closed bv the said relays, one of
the local circuits ha,vmcr included in 1t an elec-
tromagnet-motor tor wmdmo or actuating the
Since the electromagnet
91 of the controlling electric elock is mcluded
in one of the local circuits which actuate the

‘receiving-clocks, the said controlling-clock

cannot be reset for .the next advance of the

ratchet-wheel 1 after having fed the same for-
ward one step.unless the S&Id local circuit has
been closed by its relay, or, in other words,

unless the receiving-clocks in said local cir-
“cuithave been coincidentall y actuated. Hence
‘in order to wmd the lagging behind of any

of the receiving-clocks with r respect to the con-
trolling-clock it will be su

in the local circuit of the electromagnet tor
resetting said controlling-clock and 1n series
with sald electromagnet a receiving - clock or
clocks which are more inert or csl‘:)w acting
than any of those of the other local circuits,
so that un
recelvers

*e%s the more inert or slow-acting
have been effectively operated the

ficient to include
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.+ eontrolling-clock 1 cannot be reset for its next

e impulse to break the relay-circuit 14. There

exists, therefore, an absolute certainty that
this cireuit will remain closed sufficiently long
to permit all of the receiving-clocks to be ac-
~+ tuated with certainty. The resetting-electro-
o magnet'21"’might.also'be-includedfalbne,_w-ith—;
out any recelvers 19, in a separate local cir- |

~cuit. © In such a case the corresponding relay

IO

would be made more inert than any of the
- others, so that it would not close the circuit
. of said resetting-magnet 21 preparatory to
- breaking the relay-circuit: 14, until the more
- rapid relays of the remaining local circuits 18
had already operated. The receiving-clock
- 1n each of the local circuits may beeither in se-

~ries orin parallel or partly in series and partly

~1n parallel. - The relays also may be included
- 1n the line 14 in parallel, if desired. Though
20 X |
~ as being connected to earth, it is evident that
" it might be provided with a return-conductor

the said line 14 is in the drawing represented

~other than earth instead.

Tt will be noted that in all cases the elec-
tromagnetic means for operating the circuit-
breaker, comprising the ratchet 1, the feed-

pawl 2, stop-pawl 9, the contact-pieces 7 and

- 13, and contact-springs 6 and 12, consist of an-
“electromagnet 21 and armature 53 or their

- 3(35 equivalents in COmbination-ﬁWith.the-fresétting—--

0

spring 5, said electromagnetic means being

~ included ina local circuit 18, operated by a re-
~ lay 15 included in the main circuit arranged to
- be opened and closed by the circuit-breaker.

- what T claim as new, and desire to secure by

Letters Patent, is— .

L. Inanelectrictimesystem, a maln circuit,
~ anelectromagnetic circuit-breaking device for
the same, and relays included in said main cir-
2o eunit, 1n combination with local circuits corre-

- sponding to said relays, the electromagnet of

- the circuit-breaking device for the main cir-

45

cuit being included in one of the local cir-
2. Inanelectric time system, a main circuit,

-an electromagnetic circuit-breakingd evice for
the same, and relays included in saild main cir-

cult, in combination with local circuits, each
connected to a receiving clock or clocks cor-

- responding to said relays, the electromagnet

6o

- of the circuit-breaking device for the main
~ circuib being included in one of the local cir-

55 T _ me sy .
<. an eleetric controlling-clock and a circuit-

 breaking device actuated by the controlling- |
- clock, in combination with relays included in:
. the main circuit, and local circuits corre-
sponding to and adapted to be closed by said
-+ relays, one of said local circuits being connect--

‘3. Inanelectric time system, a main circuit,

| "'.-ed';-to-the- electric controlling-clock. .

. 4. Inan electric timesystem, amain circuit,

B

“a controlling-clock and a cizcuit-breaking de-

vice actuated by the contr ollingclock. in com-

bination with relays included in tiszmain cir-
cuit, and; local -circuits corresponding-to and

adapted to be closed by said relays, one«of

said local circuits being connected to the actu~... |
ating-electromagnet of the controlling-clock. 7o*«_ IR

1=
.

5. In anelectric time system, a main circutt, - o

a controlling-clock and a circuit-breaking de-
vice actuated by thecontrolling-clock, in com-

bination with relays included in the main cir-

cuit, and local circuits, each connected to a re-

75

celving clock or clocks corresponding to-and |
adapted to be closed by said relays, one of said
local circuits being connected to the actuating-

electromagnet of the controlling-clock.
breaking device actuated-by the controlling-

corresponding to and adapted to be closed by

said relays, oneof said local circuits being con-
nected to the actuating-electromagnet of the

controlling-clock. -

- 7. Inanelectric timesystem, amain circuit,

a controlling-clock and a circuit-breaking de-

6. Inan electrictimesystem, a main circuit, 8o

an electric controlling-clock and a circuit-

clock, in combination with relays included in
‘series In the main circunit, and local circuits

viceactuated by the controlling-clock, in com- -

bination with relays included in series in the

main cireuit, and local circuits, each connect-

“ed to a receiving clock or clocks correspond-
‘Ing to and adapted to be closed by said relays,
‘one of said local circuits being connected to

95

the actuating-electromagnet of the“con_trol-' _

ling-clock.

8. Inan electric time system, a main cireuit,

an electromagnetic circuit-breaking device for

the same, and relays included in said main

circuit, in combination with local circuits

corresponding to said relays, the electromag-
‘net ot the circuit-breaking device for the main
circuit being included in the slowest-acting

local circuit.

9. Inanelectric time system, a main circuit,

| an electromagneticcircuit-breaking device for _
the same, and relays included in said maln
circult, In combination with local circuits, each

connected to a receiving clock or clocks corre-

sponding to said relays, the electromagnet of

the circuit-breaking device for.the main cir-

cult being included in the slowest-acting local
circuit. o e
10. In an electric time system, a main cir-
‘cuit, an electric controlling-clock and a cir-
“cuit-breaking device actuated by the control-
ling-clock, in combination with relays in-

cluded in the main circuit, and local circuits

corresponding to and adapted to be closed by
sald relays, the slowest-acting local circuit be--

[ ]

- 11. In an electric time system, a main cir-
cult, a controlling-clock and a circuit-break-

‘Ing device actuated by the controlling-clock,

ing connected to the electric controlling-clock.

II5 -
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in combination-with relays included in the | to this specification in the presence of two
main circu .’ and local circuits corresponding | witnesses. |
to and a.rf{"'.(f'ﬁ/ted to be closed by said relays, the
slowest-acting local circuit being connected to
5 the actuating-electromagnet of the control- | Witnesses:
_~ling-clock. ADOLF FEDERER,
P In testimony whereof I affix my signature | FriepricH NAEGELL

DAVID PERRET.
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