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Lo all whomnr it may concern:

Be it known that we, WILLIAM W. BRAD-
LEY and WILLARD N. PACKER, both citizens
of the United States, residing at Canton, in
the county of - Stark and State of Ohio, have
Invented certain new and useful Improve-

ments in Clocks; and we do declare the fol-

lowing to be a full, clear, and exact descrip-
tion of the invention, such as will enable otii-
ers skilled in the art to whieh it appertains
to makeand use the same, reference being had
to the accompanying drawings, and to the let-
ters of reference marked thereon, which form
a part of this specification.

The object of our invention is to provide a
clock that can be synchronized or set by a
central or standard clock, which act is ac-
complished by a current of electricity thatis
turned on atcertain regularintervals of time,
as hereinafter more fully described.

In the annexed drawings, Figure 1 is a
front elevation of the essential parts of a
clock embodying our improvement, the hour,
minute, and seconds hands of the same being
seen 1n different positions. Fie. 2 is a verti-
cal section of the clock, said section being
taken in the plane of the main spindle and

the three hands being in a pesition to indi-

cate twelve o'clock. Fig. 3is a greatly-en-

larged vertical section of the main spindle

and 1ts accessories, the hour and minute

~hands thereof heing synchronized. Fig. 4 is
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a horizontal section showine the lower arma- |

ture of the eleck in contact with the poles of
a pair of magnets, said section being talken
directly above said armature. TFig. § is a
horizontal section showing the upper arma-
ture In contact with the other poles of said
maguets, sald scetion being takeninthe plane
of the scconds-hand spindle.  Iig. 6 isa frout
clevation of said seconds-hand. Fig, 7 is a
plan showing the tooth of the magnet in Po-

sition for engagement with the noteh of the

tubular bearing. I'igs. 8, 9, and 10 show a
modification of our invention.

A represents the front pillar-plate of anv
form of clock whose running and striking
trains may be operated either by weiglts,
springs, or otherwise, as these details consbi-

50 tute no part of our invention.

1 1s the main spindle of the clock, which |

spindle fraverses a tubular bearing C, pro-
jecting horizontally from the pillar-plate A,
and having at its front end a coniecal knob b,
which is constantly pressed by the free end
of a bent plate-spring D, the fixed cnd of the
latter being attached to the shank e of min-
ute-hand K, which shank carries a counter-

balance ¢’, as more clearly seen in Fig. 3. §

is a nut that retains this minute-hand on
the outer extremity of a sleeve IF, that is pref-
erably integral with the lower armature G,
although it may be attached thereto, if de-
sired, the inner end of said sleeve being pro-

vided with a V-shaped tooth /7, adapted at

the proper moment to enter a similar shaped
notch ¢ of the tubular bearing C. Thisnotch
may. be located at anyv place that will corre-
spond with the hour for synchronizing the
clock; but in the present case it is shown on
the upper side of said bearing, in order that
the setting operation may take place at twelve
o'clock. |

I is the cannon-pinion, which may be se-
cured either to the sleeve I or armature G;
but in Fig. 3 said pinion is attached to said
armature by serews /i 4. This pinion drives
a gear-wheel I, mounted upon a stud-shaftJ,
and said wheel I has a pinion 7, that meshes
with another wheel K. Wheel I turns upon
the sleeve I' and has an cxtended hub %, to
which the hour-hand I. is attached. These
devices, however, are precisely the same as
in all ordinary clock-movements, with the
slight exeeption of the pinions I and 7 being
somewhat longer than usual to permit them
being properly shifted at the right time.

Secured to the frout of pillar-plate A is a
pairol vertical magunets M N, having,respect-
1vely, upper poles m 1 and lower poles m/ »/,
which lower poles are arranged to attract the
armature G, while said upper poles are de-
signed to attract another armature O, secured
to or forming part of a sleeve o, adapted to
travel along a reduced portion or shank p of
the seconds-hand spindle ', Furthermore, it
18 preferred to make the lower armature G a
plain bar, as seen in Ifigs. 1 and 4, and to
make the upper armature O a simple disk;
but the forms of these devices may be varied
to suit circumstances. |

R 1s a spring surrcunding the shank p and
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serving to press the front end of sleeve o
against the rear side of seconds-hand S, the
latter having an oblique slot s, through whieh
sald shank passes, as seen in Fig. 6. Seconds-
hand S must be made of some non-magnetic
material, so as not to be affected by the lower
magnets M N; but its extreme pointinust be
tipped with iron or steel, in order that said

- hand may be attracted solely by the magnet
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T. (See black point of said hand in Fig. G.)
This spring R should be stiff enough to pro-
duce sufficient frietion, and thereby cause the
hand S to turn in unison with the spindle P,
while at the same time said spring must yield
and allow the armature O to be retracted the
instant the current of electricity is let on.

Hand S has a counter-balance s’, and is pre-

vented slipping off the shank p by a nut p’.

‘I is a small magnet projecting from pillar-
plate A and having its pole or core ¢ 1n line
with the point of hand S when the latter 1s
exactly vertical, as seen in Fig. 2.

U 1s a wire leading from the central station
or standard clock to the upper magnet T, and
after being wound around the core of the

same 18 carried down and attached to either |

one of the magnets M or N. win Iig. 2 1s
a wire connecting these magnets, and U’ in
Fig. 1 is the return-wire leading from them.

When our clock is in its normal or ordinary
running position, as seenin Fig. 2, the spring
R forces the sleeve o outwardly, thereby

clamping the seconds-hand S between the end

of said sleeve and nut p’, by which simple ex-
pedient the sleeve o, armature O, and hand
S are caused to turn in unison with spindle
P. Furthermore,in this normal position the
spring D exerts sufficient force against the
conical knob b of main spindle B to draw the
sleeve I and its attachments EX H G L £’
forward along said spindle and cause the
hands E 1. to indicate the minutes and hours
in the ordinary way. Therefore,it isevident
that at every complete hour the minute-hand

E is vertically above the main spindle B and

the tooth f accurately in line with the notch
¢, but there ean be no engagement of said

tooth with said notch until the electrical cur-

rent is turned on. B

In constructing the clock the noteh ¢ is
made sufficiently wide to cause the tooth f’
to oceupy-about ten minutes’ time in passing
from one side to the other of said noteh, thus

~allowing ten minutes variation, when the
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synchronizing process 1§ effected. Now, as-
suming that it is desired to perform this op-
eration precisely at twelve o’clock, and pre-
suming that the clock is but a few minutes

slow, it 1s evident the tooth f’ will be in line

with one side of the V-shaped notch ¢, asseen
in Fig. 7. At the veryinstant the central or
standard clock indicates twelve the electrical
current is let on, either by an attendant or
automatically, which current acts in the fol-
lowing manner. The upper poles m n first

Y
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against them, as seen in Fig. 5, thereby leav-
ing the seconds-hand S at liberty to assume
the vertical pesition seen in Fig. 2, which po-

gition is at once reached, because its slotted

bearing s is inclined and the end s’ of said
hand isloaded; but if thisloaded end should
be vertically above the shank p when the
current, is let on the hand will not remain in-
verted, but will swing around to its proper
position on account of the inclined slot s, the
attraction of the small magnet T ¢ prevent-

tical position the instant the magnets are
thus charged from the central office or stand-
ard clock. _
the distance between the armature O and
poles m 7 is somewhat less than the distance
between the armature G and poles m’n’, which

arrangement enables said armature O to close

up slightly in advance of the lower armature G.
The armature G being thus powerfully drawn
against the magnet-poles causes all the at-
tachments of said armature to retract accord-
ingly, as seen in Iig. 3. This retraction com-

pels the tooth 7/ to wedge against the inclined
ficient

side of notch ¢, thereby atfording sufll
power to turn forward the cannon-pinion 1
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ing said hand vibrating back and forth un-
til it gradually stops. llence 1t 18 appa-
rent the seconds-hand is arrested 1n a ver-

0

Reference to Iig. 2 shows that-
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and ils connected gears I+ K, and thus set

the hands E and L to precisely twelve o’clock,

af which moment said tooth completely fills

said notch, as seen in Fig. 4. While this
synchronizing process is being earried on, the
spring D bears against the apex of knob b,
and thus offers but little resistance to the
turning of the various parts, as just described.

‘Therefore this apex of the knob serves as a
fulcrum against which the spring 1s bent, an

exaggerated view of this bend being seen in
Fig. 3; but if the clock should be a few min-
utes fast when the current is let on the oper-
ation of the tooth is exactly reversed—that 1s
to say, the refraction of the armature then
causes said tooth to bear against the opposite
side of the noteh, as indicated by the dotted

lines in Fig. 7, and turn the pinton I and its

gearing and hand connections back to twelve
o’clock. The current is simply turned on for
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the fractional part of a second to produce the
above-described results, and immediately on

the breaking of said current the springs R D
exert their force and restore the various de-
vices to their normal positions, the act of set-

120

ting the clock either forward or backward

being accomplished without stopping or giv-
ing any indieation while the work is being

done, the ten minutes variation provided for
by the width of notch ¢ being more than suf-

ficient for a clock that is set daily.

125

From the above description it is evident
thousands of our clocks could be located in~
the various States of the Union, no matter

how remote, and simultaneously synchronized

170

from a central or standard clock at Washing-

attract the armature O and draw it back | ton, D. C., or any other desired place. -
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In the modification of our invention scen
i Figs. 8, 9, and 10 the magnets M’ N’ ¢on-
verge toward each other at theu upper ends,
and their lower poles m" n” have small rolls
V V' journaled in them, which rolls are
adapted when ﬂle clock is synchronizad to
enter grooves w 1/ on the rear face of a sw Ing-
ing mnmtme W, the latter being attached to
the main Spmdle in the same manner as the
sliding armature G. X is a spring so coiled
.:11'01:111& the main spindle B as to force the
armature W and its attachments outwardly
or to their normal positions. The arrows in
Ifig. 8 show the direction the armature
swings when the current is let on. TFinally,

1t 18 emdent the vibration of the seconds-hand

> could be arrested by a suitable magnet
placed beneath it, and we reserve the 11~:*fht
of 80 changing the construetion of the 010011
or of dlspensmﬂ enttrely with the seconds-
hand.

\\ e claim as our inv entlml—-

The combination, with a synchronizing- |

clooh, of a magnetor a pairof magnets which
when Cll:LlW%d will first set the seconds-hand
and then set the hour and minute hands, sub-
stantially as herein described.

2. The combination, in a synchronizing-
eloch, of spindle P 7, mrrmtm*e O o, mounted
upon the shank p of said spindle, spring R,
forcing said armature outwardly, a secmlds-
hand b applied to said shank .{md clamped
be‘tween the sleeve o and nut ', and a mag-
net or magnets, as M m N n, for 1etrac‘rmw

sald 21111]3‘[111(}3 as herein deseubed

5. The combination, in a synchronizing-
Lloek, of the freely-swinging seconds-hand S

and & magnet, as T, for arr estmﬂ the vibra-

tions of said hand when 1eleaae(‘1 from its
driving-spindle, substantially as herein de-
scribed.

4. The combination, in a synchronizing-
clock, of the main spindle B, having a conical
knobly 0, the tubular bearing C, ha,vmﬂ‘ a V-

_shaped noteh ¢, the armature (z, lm,vmﬂ a

sleeve It and V- Shaped tooth 17, the minute-
hand Ik, attached to said sleeve and having
a shank e, to which is secured the bent plate-
spring D, that bears against said knob b, a
cannon-pinion H, that turns in unison with
sald armature ..fmd drives the hour-hand gear-
ing, zmd a magnet or pair of magnets, as M
m” N »/, that 1et1*at,t said ﬁ]‘iﬂdtﬂf and 1ts
attachments and cause said tooth to engage
with said notch, as herein deseribed, and for

the purpose stated.

5. In a synchronizing-clock arranged to op-
erate as herein deqcmbed the sprmw-plesged
seconds-hand S, mounted upon the spindle-
shank p and hay ing an oblique slot s, for the

,purpose stated.

. The combination, in a sy nehronizing-
cloch, of a sleeve shiftable along the main

spindie, which sleeve is in eon%mm ogeared
connection with the clock-train and carries
the hour and minute hands, and an arma-
ture that operates said sleeve

and thereby

sels the clock when the electrical current is
]et on, stubstantially as herein described.

The (Jombmatmn I & synchronizing-
(310(3]1,, of a seconds-hand spindle, a stop or
bearing secured thereto, a seconds-hand barn-

1ng freely upon said spindle, and a spring-

plesﬁed armature that nomm.lly forees said

hand against said stop and causes said hand

to revolve in unison with said spindle, sub-
stantially as deseribed.

8. A synehronizing-clock provided with a
tubular guide or bearing for the main spin-
dle, a V-shaped noteh in the front end of said
bearing, and an armature having a V-shaped
tooth that 1s drawn into said notech when the
electrical current is let on, substantially as
deseribed.

9. A synchronizing-clock having a magnet
for setting the hour, minute, and seconds
hands and an auxiliary magnet that arrests
the seconds-hand when the elock is set, sub-
stantially as described.

10. A synchrouizing-clock having hour and
minute hands which are simultaneously
shifted to set the elock by meansof a charged
magnet and then automatically restored to
their normal positions when the eleetrical
current is broken, said hands being carried
by a sleeve having constant geared connec-
tion with the clock-train, as herein described.

11. A synchronizing - clock having hour,
minute, and seconds hands which are simul-
taneousiy shifted to set the clock by means of
a charged magnet or magnets and then auto-
matieally restored to their normal positions
when the electrical current is broken, said
hands being carried by a sleeve having con-
stant geared connection with the clock-train,
substantially as herein described.

12. Asynchronizing-clock havingonearmas-
ture for setting the seconds-hand, another ar-
mature for simultaneously setting the hour
and minute hands, and a magnet which at-

tracts said armatures when charged, the see-

onds-hand armature being located near the
pole of said magnet and ; 118 other armature
more remotely from the opposite pole, for the
purpose stated. |

15, The combination, in a synchronizing-
cloek, of a main spindle, a longitudinally-
shiftable sleeve mounted thereon, which
sleeve carries the hour and minute handsand
1s In constant geared connection with the
clock-train, an armature at the inner end of
sald sleeve, an clectro magnet or magnets to
attract said armature and draw back said
sleeve and its attachments, whereby positive
contact is made with a device that causes said
sleeve to turn on said spindle, and a spring
that restores the opemtw parts to their
normal positions when the current is broken,
substantiaily as herein deseribed.

14. A synchronizing-clock havinghour and
minute hands carried by a sleeve having con-
stant geared connection with the (310011-11&111
and a revolving armature attached to said
sleeve for the purpose of simultaneously re-
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tracting and seiting said hands, as herein de- volving armatures when the electrical current
Scrlbed ! is let on, substantially as herein deseribed.

15. A synchronizing- cloek havmﬂ* hourand | Intestimony whereof we affixours wnatures
minute hands carried by a sleeve ha,vmfr con- | in presence of two witnesses. -

5 stant geared connection with the clock- trmn - , T % ' r

~an armatuare attached to said sleeve and re- | | %T%]Iﬂ%fﬁ%%) wg. %i%%%%l
volving therewith, a seconds-hand frictionally - | A | '
(,oupled to a spmdle by a revolving spring- Witnesses: | |
pressed armature, and a magnet or pair of ALLEN CAR\TES |

10 magnets whose opposite poles attract said re- | ALBERT HINE.
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