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HENRY S. PRENTISS, OF ELIZABETIH, NEW JERSEY.

SYNCHRONIZER FOR ELECTRIC CLOCKS.

SPECIFICATION forming part of Letters Patent No. 452,956, dated May 26,1891,
Application filed June 6, 1890, Serial No. 354,448, (No model.) '

To all whom it may concern: |
be it known that I, IHIENRY S. PRENTISS, a
citizen of the United States, and a residentof

Elizabeth, in the county of Union and State
of New Jersey, have invented certain new

and useful Improvements in Synchronizers |

for Electric Clocks, of which the following is
a specification.

My invention has reference to synchroniz-
ers for electric or electro-mechanical cloeks:
and it consists, essentially, in combining with
a series of secondary clocks a primary clock
or a transmitter having an incorporated
synchronizing device for sending repeated
impulses through the secondary clocks at the
expiration of the synchronizing period. The
primary clock or transmitter is provided with
a main-circuit closer through which the cir-
cuit of the mainlineisclosed at determinated
Intervals to actuate the secondary clocks, and
with means for switching the current through
the synchronizing line at a certain prede-
termined time before the expiration of the
synchronizing period. Each secondary clock
embodies a switch, which, dependent on the
time indicated by the clock, either establishes
the circuit through the clock to receive the
impulses sent through the synchronizing line
prior to the expiration of the synchronizing
period to receive the same, and also part or
all of the Impulses of the synchronizing-cir-
cuit closer, or it cuts the clock out of the cir-
cuit to lose part or all of the impulses sent
through the synchronizing line prior to the
expiration of the synchronizing period, and
also the impulses sent by the synchronizing-
circuif closer. In practice the main-line cir-
cult is broken at the main switeh and closed
through the synchronizing line five minutes
in advance of the hour or the expiration of
the synchronizing period, whereby all the
hands of the clocks continue to be advanced
as before, with the exception of those which
may be fast, which latter lose part or all of
the impulses. ‘At the end of each hour or
the expiration of the synchronizing period the

‘synchronizing-circuit cloger is permitted to

operate and repeated impulses are sent
through the synchronizing line. Such of the
clocks as may be slow receive these impulses
and their hands are advanced until brought
to the correct {ime, provided the error does
not exceed certain limits. Such as may be

correct lose all the synchronizing impulses,
and those which may be or may have been

fast, besides losing part or all of the impulses
sent through the synchronizing line before

the expiration of the synchronizing period,
lose also the synchronizing impulses at the
termination of the synchronizing period.
My invention furthermore embodies certain
details in construction of the synchronizing
devices and switches, all of which are more

fully pointed out in the following specifica-

tion and claims, and illustrated in the acecom-
panying drawings, in which—

Figure 1 represents a face view of a trans-
mitter provided with my improved synchro-
nizing-cirenit closer and switch. Fig. 2 is a
side view thereof. FIig. 5 is a face view of
the transmitter, showing the synchronizing-

| circutit closer in a different position from that

shown in Fig. 1. Fig. 4 is a face view of a
secondary clock embodying my invention.
Irig. 5 is a diagram illustrating the electrical
connections, all the clocks being here shown
as 1ndicating the correct time. Fig. 6 is a
similar diagram, some of the elocks, however,
being slow and others fast. |
Similar letters and figures indicate corre-
sponding parts. | |
In these drawings I have shown my inven-
{ton applied to electro-mechanical eclocks in

‘which the movements are normally held out

of action and released periodicslly to move
the hands through a space corresponding to
the time elapsed. Ilowever I do not wish to
restrict myself to the use of the synchroniz-

ing device to this particular class of clocks,

as 1t can be equally well applied to purely
electrical clocks.

Referring at present to Figs. 1 and 2, the
letter A designates the frame of the trans-
mitter I, said frame being provided with suit-
able bearings for the several parts of a train
constituting a usual form of clock-movement,
of which B i3 the mainspring, and ¢ the first
or great wheel. This latter wheel is ulti-
mately connected through the train of wheels
with a pinion /, rigidly mounted upon an ar-

bor ¢, upon which latiter is secured to tarn

therewith a scape-wheel C, formed with a
number of radial arms d, d’, d?.and d? pro-
vided near their outer terminals with later-
ally-projecting teeth 1, 2, 3, and 4. These

teeth are adapted to be successively engaged
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in the rotation of the scape-wheel by the pal-

lets 5 and G of pallet-lever D, arranged to vi-
brate about a pivot ¢, the motion of said pal-

let-lever being limited in either direction by
contact with sunable stops, such as e and 7.
The pallets 5 and 6 of the pallet-lever it will
be noticed are in different vertical and hort-
zontal planes. Referring toFFig. 1, the paliet-
lever 1s normally held arrainst the stop e by
the pressure of a spring ¢’, in which position
of the pallet-lever the upper pallet 5 thercon
is in the proper position to cross the path of
the teeth on the scape-wheel and to prevent
the rofation of thelatter by engagement with
the upper portion of one of its teeth—say tooth
1. Consequently the train isheld out of action.
If now the pallet-lever D 1s turned about 1ts
pivot in the direction of arrow 1%, Fig. 1,

tooth 11is released from pallet 5 and the %eape-
wheel can turn in the direction of arrow 2%

The pallet-lever now being against pallet f,
the stop 6 thereon is in the proper plane to
engage with the lower edge of tooth 1. Con-
Sequent]y the scape- wheel at this stage ro-
tates only through a very small arc when 118
motion 18 arrested by pallet 6. The pallet-
lever now returning to its normal position
against stop e, pallet 6 releases tooth 1 and
tlle scape- wheel completes a quarter of arevo-

lution, whereupon its moticen is arrested by

engagement of its tooth 2 with pallet 5 of the
anchor. The proportions of the train in this
example are such that for each quarter of a
revolution of the scape-wheel the hands move
over a space on the dial corresponding toone
minute of time.

The release of the fransmitter-movement

can be effected by wvarious means—for in-

stance, by its connection with a master or
primmary cloek by the rod If, which depresses
the pallet-lever D onceaminute; or the trans-
mitter could embody a train having an inter-
mittent movement—such, forinstance, asthat
described in Letters Patent No. 416,304,
oranted to me December 10, 1889, whereby it
would constitute both a primary clock and a
transmitter.

The circuit-closer of the transmitfer con-
sists, preferably, of a contact-wheel G and &
brush I, the formerbeing connected by gears

Lk and [ with the arbor ¢ of the scape-wheel,

55
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said gearsbeing so proportioned that the con-
tact is closed once for each quarter of a revo-
iution of thescape-wheel—that istosay, once
every minute.

On the arbor E of the minute-hand m 1s
rigidly mounted a disL 1, provided with two
projections.or pins 7 and S, an anned on op-
posite sides thereof. The pin 71s adapted in
the rotation of the disk to engage with one
end of a swinging arm or 1ever J, plvoted at
n to the frame. This arm or lever, which 1
shall hereinafter term the “synchronizing-cir-
cuit closer,” can swing freely about its pivot,
and when not enfra,ﬂ*ed by the pin 7 hangs
in an apprommately perpendicular posﬂmn

On the hub of the lever, to one side of the t

—,
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center line, is formed a contact o, opposite to
which and extending past the same 18 ar-

ranged a spring eontact arm I, secmed to &
suitable post p, insulated from the frame of
the transmitter. In the rotation of the disk
I in the direction of arrow 3%, Fig. 1, the pin

once in each rotation engﬂﬂes with the Sy -
chronizing-cireuit closer and gradually turns

it about its pivot until 1t 1eaches he position
shown in Fig. 8, whereupon in the further
rotation of the disk the eircuit-closer 1s re-
leased. Theimpulse thereby imparted to the
circuit-closer causesrepeated vibrationsof the
same, and for each oscillation the circuit 18
closed once at the eontact 0 and contact K.

The pin 8 on the opposite side of the diskl
is arranged to engage with one arm of a le-
ver or switceh 1 pwoted at ¢ to theframe and
provided at its lower end with a contact or
brash 7, plamng between two stationary con-
tacts s s/, insulated from the frame. Aspring
t bem‘mﬂ against the switch, normally holds
the contact r against the contaet s.  When,
however, the pin § engages with the switeh,
1t 1s turned about its pivol to bring the con-
tact » against stop s’. The pin, coming op-
posite a notehed portion of thelever 1)61‘1111t‘5
the same to fall back to its normal 1)091L101:1
It will be noticed that the contact » of the
switeh I is broughtinto contact with thecon-
tact s” at some time before the hour or the
expiration of the synchronizing period, and
in practice I malke this contact preferably at
least five minutes before the hour, for a rea-
son to be subsequently explained.

The secondary clock S, referring to Ifig. 4,
is identical in construction to the transmitter
as far as the train and escapement devices
are concerned, with the exception that the
paﬂlet Jever D’ is provided with an armature
m’, in juxtaposition with which is arranged
an eleetw magnet M, which attracts Smd ar-
mature Whenever one of its bobbins is vital-
ized.,

On the arbor of the minute-hand m 1s rig-
idly mounted a cam I’, which engages with 4
switch I, pivoted at ¢’ tothe frame and pro-
Vided at its lower end with ﬂ,contaet or brush
o/, playing between two contacts s* s% insu-
lated from the frame. A spring ', bea,rmn
against the switch, holds the same against the
cam. While the upper end of the switeh 1s
in contact with the elevated portion of the
cam the contacts’is in engagement with con-
tact s°.  When, however, said switch 1s1n en-
cagement with the depressed portion of the
cam, the contact 7’ is inengagement with con-
tacts®. Itwill be noticed that approximately
one-half of the cam I’ is elevated and one-
half depressed, so that for one-half an hour
the contact »"is in engagement with the con-
tact s* and for the same time it is in engage-
ment sith contact s

It nowremains todescribe the arrangement

of the circuits and the operation of the syn--

chronizing device..
In FFig. 5 I have shown the clocks arranged
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In a series, T' being the primary clock or
transmitter, G I the ecircuit-closer, S, 8, and
> the several secondary clocks, B* the bat-
tery or other source of electricity, and M, M,
and M? the respective electro-magnets em-
bodied in the secondary clocks. These elec-
tro-magnets may be double wound—i. e., cov-
ered with a coil each of the main line and
synchronizing line—or, asshown in this draw-
1ng, one coil of the magnet is connected with
the main line and one with the synchronizing
line. | |
The connections of the transmitter or DY1-
mary clock are as follows: One pole of bhat-
tery B* is connected by wire 10 with the con-
tact o of synchronizing-circuit closer J. From
thence a wire 11 eonnects with the disk G of

cireuit-closer G . From II a wire leads to

the contact » of the main switch L, and con-
tact s thereof is connected by wire 12 with
the coil m? of the electro-magnets M, M, M-,
12* being the return-wire to the opposite pole
of the battery.

1The synchonizing-cireuit is as follows: The
contact 8" of main switch I is connected by
a wire 14 with the contact 7’ of switch-lever
L7 of secondary clock S. Wire 15 conneets
contact IX with wire 14. Wire 106 connects
contact s° of switech I” with one end of the
coll m?® of electro-magnet M. Wire 17 con-
nects the opposite end of the coil with con-

tact 7° of switch L? on elock S’, the contact s°

of said switch being connected with one end
of the coil m?® of electro-magnet M’ by wire
18. Theopposite end of said coilis connected
by wire 19 with contact »® of switeh I on
clock 5°. The contact s of clock S is simi-
larly connected by wire 20 to coil m° of elock
>°% the opposite end of said coil being con-
nected by wire 21 with the return-wire 192%
The contacts 5% s and s® are connected, re-
spectively, with wires 17, 19, and 21 by wires
22, 25, and 24, suitable resistances R, R’, and

R* being interposed to balance the line in

case any one of the clocks is cut out. Dur-
ing the main part of the hour the switeh I
IS In a position to close the circuit at con-
tact s. T'he Impulses now pass through the

- main-line wire as follows: IFrom one pole of

50
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the battery over wires 10 and 11 to contact
G, contact I, wire 13, econtact » of the main
switch, contact s through the coils m? of the
electro-magnets M, M/, and M? and wire 12%
to the battery, thereby advancing the hands
of the clocks by one minute for each impulse.
When, however, the hands of the primary
clock or transmitter are within five minutes
of the hour or expiration of the synchroniz-
ing period, the pin 8 engages the main switch

and throws it into the position shown in Fig. .

5. Consequently the circuit is now closed
through the synchronizing line, as follows;
From one pole of battery B* over wires 10
and 11, contacts G H, wire 13, contact 7, con-
tact s’, wire 14, contact #’, stop s%, wire 16,
coil m° of electro-magnet M, wire 17, contact
7% contact s°, wire 18, coil m? of electro-mag-

\

R’

|

l

fast by six minutes.

net M/, wire 19 to contact +%, contact §7, wire
20, coil m?® of electro-magnet M=, wire 21, and
through return-wire 12% to the opposite pole

of battery, thereby releasing the train of the

secondary clocks once each minute, as be-
fore. At the termination of the hour or the
synchronizing period the synchronizing-cir-
cuit closer drops, and repeated electrical im-
pulses are sent into the synchronizing line.
T'he clocks all being correct in Fig. 5, the

switches L/, I.°, and L? at the termination of
the hour or synchronizing period will be in

position to bring contacts 77/, 7%, and #° into
engagement with contacts s°, s, and s% con-
sequently all the impulses sent by the syn-
chronizing-cireuit closer J will be lost—1. e.,
passed through the resistances R, R’,and R2

In Fig. 6 I have shown the elock S correct,
clock N’ slow, and clock S° as having been
‘The time on the pri-
mary clock is shown within one minute of
the hour, Consequently the current will pass
through the circuit as follows: battery B¥
wires 10 and 11, contacts G I, wire 13, con-
tacts » and s’, wire 14, contacts 7" and s°, wire
16, coil m?of electro-magnet M, thereby bring-
ing the clock S to the hour, whereupon its
switch is turned to bring contact 2’ against
contact s°. Ifrom the coil m® the current
passes over wire 17, contacts 22 %, wire 18, and
coil m* of electro-magnet M’ to advance the
hands of the clock S’ by one minute. TFrom
coilm®of eleciro-magnet M’ the current passes
over wire 19, contacts 7° &Y resistance R>,
wires 24 and 21 to return-wire 12 and to the
battery. Consequently theclock S?is cutout
of the circuit another minute.

At the hour or the expiration of the syn-
chronizing period the synchronizing-circuit
closer is released and the circuitis now closed
as follows: battery B¥ over wire 10, contacts
o K, wires 15 and 14, resistance R, wire 22, wire
17, contaets 7° s° wire 18, and coil m?® of elec-
tro-magnet M’, thereby advancing the hands
of clock 8" one minute and bringing it to the
correct time, whereupon the switeh L2 breaks
contact at s°and closes it at st. ¥rom the coil
m°of electro-magnet M’ the current passesover
wire 19, contacts 7% and s7, resistance R? and
wires 24, 21, and 12* back to the battery. The
next impulse sent by the synchronizing im-
pulse will be lost to all the clocks. It will be
noticed that clock S* has remained out of ac-
tion for five minutes and is still one minute
fast. At the next period it will be cut out of
synchronizing circuit for one impulse and
then resume action. |

It isevident that the circuit could be closed
through the synchronizing line ten or more
minutes in advance of the expiration of the
synchronizing period. Iowever, five minutes
in advance is sufficient for all practical pur-
poses.

I do not wish to restrict myself to the gravi-
tating synchronizing device herein described,
as 1t is evident that a spring could be substi-
tuted to repeatedly close the circuit.
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In practice I have found that the synehro-
nizing-lever makes from three to five vibra-
tions at each release, so that an error of threc
to five minutes can be rectified at the lapse.

5 of each synchronizing period.

“The construction of the transmitter-move-
ment, the secondary clock-movement, as well
as the connections between the transmitter
and the primary clock and the main-circuit

1o closer I have fully described in a pending
application, filed June 0, 1890, Serial No.
354,447, and therefore I do not claim the same
in this application.

What I claim as new, and desire to secure

15 by Letters Patent, is—

1. Inanelectric-clock systein, a switeh actu-
ated at determined intervals to break the con-
nection at the main line and to close it
through a synchronizing line,in combination

20 with a series of switches, one for each clock,
for throwing such clocks into or out of
the synchronizing line, substantially as de-
scribed.

2. A primary clock or transmitter provided

2c with a main-circuit closer, a mainswitch, and
a synchronizing-cireuit closer automatically
set into operation at determinate intervals by
the clock or transmitter, substantially as de-
scribed.

30 3. Inanelectric-clocksystem, a switch actu-
ated at determinate intervals to Dbreak the
connection at the main line and to close 1t
through the synchrounizing line and a syn-
chronizing-circuit closer adapted to repeat-

35 edly close the circuit through the synchroniz-
ing line at the expiration of the synchroniz-
ing period, substantially as described.

4, In an electric-clock system, a synchro-
nizing - circuit closer adapted to repeatedly

40 close the circuit through the synchronizing

- line at determinate intervals, in combination

with switches for throwing the respective

clocks into or out of thecircuit, substantially
as described.

" 45 5. In an electric-clock system, a primary
clock (or transmitter) provided with a main-
circuit closer, a synchronizing-cireuit closer,
and a main switch, in combination with a se-
ries of secondary clocks, each provided with

o a switch to throw its respective clock 1into or
out of the synchronizing line, a battery, and
electrical connections, substantially as de-
seribed. g

6. A primary clock (or transmitter) pro-

ze vided with a switeh for closing the circuit
through the synchronizing line in advance of
the synchronizing period, substantially as de-
scribed. |

7. A primary clock (or transmitter) pro-

6o vided with a switch for closing the circuit
through the synchronizing line in advance of
the synchronizing period,in combination with
a circuit-closer thrown into action at the ex-
piration of the synchronizing period,substan-

65 tially as described. .

3. A primary clock (or transmitter) pro-
vided with means for closing the circuit |

| through the mainline and a switeh for break-

ing said cireuit and closing it through asyn-
chronizing line, in combination with a circult-
closer thrown into action at the expiration of
the synchronizing period tosend repeated im-
pulses through the synchronizing line, sub-
stantially as described.

9. A circuit-closer consisting of the pendu-
lous lever J, combined with contacts o and e,
substantially as deseribed.

10. A circuit-closer consisting of the pendu-
lous lever J,combined with the contacts o and
l; and disk I, engaging with said lever, sub-
stantially as described.

11. A clock provided with a main-cireuit
closer, a switeh, and a synchronizing-circuit
closer, in combination with the disk I for actu-
ating the switeh and releasing the synchro-
nizing - cirenit closer, substantially as de-
seribed.

12. In combination with a primary clock or
transmitter, a circuit-closer consisting of a
vibratory arm orlever released at determined
intervals by the clock for repeatedly making
contact, and a flexible contact arranged to be
engaged by said arm or lever in its vibra-
tions, substantially as deseribed.

13. A secondary electric clock provided
with a doubly-wound magnet or two separate
magnets acting upon a common armature and
respectively connected with the main line and
synchronizing line, and a switch adapted to
close the circuit through the clock or 1o cut

the clock out of the circuit, substantially as

described.

14. In an electrie-clock system, two electric
circuits, a series of electric clocks connected
with the two circuits,a switeh for closing the
current through either circuit, and means
whereby the clocks are advanced by the pas-

sage of the current through either cireuit,

substantially as described.
15. In an electric-clock sysiem, {wo electric

FAY

75

3C

OC

100

10§

i10

circuits, a series of electric clocks connected

with the two circuits, whereby the clocks are
advanced by the passage of the current
through either cirenit, and means actuated by
the elocks to throw said clocks out of one of
the circuits, substantially as described.

16. In an electric-clock system,two electric
circuits, two magnets arranged to act npon &
common armature and connected independ-
ently with the two circuits, or a doubly-
wound magnet similarly connected, whereby
the passage of the ecurrent through either eir-
cuit or through both cireuitsat the same time
will produce an equivalent effect upon the
armature, substantially as deseribed.

In testimony that I claim the foregoing as
my invention I have signed my name, in pres-
ence of two witnesses, this 2d day of June,
1890.

HENRY 5. PRENTISS.

Withesses:
(GEORGE A. CROOK,
T.. N. LEGENDRE.
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