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To all whom it may cmwerm |
Be it known that we, ALFRED RAMEL and

WILLIAM W, DEAN, c1tuens of the United |

States, residing at'the city of St. Louis, State
5 of Missouri, have invented a certain new and
useful Improvement in Clock-Synchronizing
Apparatus, of which the following is a full,
clear, and exact deseription.
- Our invention relates to improvements in
10 cloek-synchronizing apparatus, whereby a cur-
- rent of electricity transmitted once every hour
- from any central clock which is presumably
on correct time is caused to synchronize a clock
(orclocks) with which the apparatusisdirectly
15 combined by drawing its minute-hand at such
times preferably to the point of twelve (but,
if desired, to any other point) on the dial, and
simultarecously causing the seconds-hand to be
brought to the point mdlcatmg the sixtieth
20 second on its dial.
On the accompanying drawings, I’]ﬂ are 1 18
front elevation of a clock fitted with our im-
~ proved synchronizing devices; Fig. 2, a side
~ elevation thereof; Fig. 3, a detached view of

25 parts of Iigs. 1 and 2; Fig. 4, a section on line

111 Fig. 3; Fig. 5, a detached front eleva-
tion of the synchronizing apparatus, with the
immediately combined parts of the clock as

shown in Figs. 1 and 2, and Fig. 6, a sectional-

30 plan taken on line 2 2 in Fig. 5, like letters of
reference denoting like parts in all the figures.
Our invention consists in a combination of
devices composed of bars or arms a,which are
arranged verfilcally in the same plane and at
35 a suitable distance apart within the frame-
- work of the clock {o be synchronized, one on
each side of a flat parallel-sided cross-bar, D,
which is formed on or attached to the minute-
hand shaft ¢ at rightangles thereto, and in the
c same direction as the minute-hand d.

Each bar or arm ¢ is sceured at its upper
end to a plate, e, which earries an electro-mag-
net, f, having a pole-piece,.g. The two phtes
¢ are hing ed together at %, (or otherwise,) so

45 that the 011te1 ends of the pole -pleces g of the
magnets f are immediately opposite to each

| other, the whole being carried by the over-
head frame-work ¢, which may either be an ex-

an 1ndependent ﬁiture, according to circum- 3o
stances.

Normally, or when unaffected by passmn*
electric current, the magnets 7, with their pole-
pleces ¢ and the bars or arms a, pivoted atb A,
are kept apart, as seen in Fig. b, by spiral (or 53

other) springs 4, which are connected at one

end to the bars or arms a, and at the other end
to any fixed point—such as the outer casing of
the clock—in which position of the bars or
arms ¢ the flat-sided cross-bar 6 on the min- 50
ute-hand shaft ¢ is free to rotate with the lat-
ter unobstructed. The bars or arms « are fur-

ther retained apart by a block or distance-

piece, k, which is caused to pass up between
the bars or arms « at their lower ends by a
spring, [, fulernmed to the clock-frame, and 1s
depressed clear of the bars or arms «, as here-
inafter more particularly described, by a cam,
m, which projects from the minute- hand shaft
C 111 line with the flat-sided cross-bar b.

70
The limit of separation permitted to the bars

or arms ¢ i adjustable, as required, by set-

screws n, which work through the upper frame-
work, ¢, and form stops to the plates ¢ when
these are thrown upward by the separation of 55
the magnets f.

Hinged at one end to the clock frame-work
and extending across and beyond the faces (or
backs) of the bars or arms « in a plane paral-
lel with the latter and at right angles to the 8o
escapement-spindle o 1s a tumbler-lever, p, the
lower edge of which at a certain distance from
the fu101 um is rabbeted, the rabbeted portion
sloping upward and for ward from the tulerum
and thence straight and parallel, or there-
about, with the upper edge of the lever p to
the outer or free end of the latter. Through

| a slotted hole, ¢, formed through the tumblef:-

lever p, the escapement-spindle o passes, the
relative positions of these parts being such
that when the bars or arms « are separated,
as above deseribed, and the escapement 7 is

goO

-engaged with its wheel s during the ordinary

working of the clock, the escapement-spindle
o will be horizontal and the tumbler-lever p g;3
supported on a pin, 7, which projects {from the
face of one of the bars or arms ¢ and passes

tension of the clock frame-work, as shown, or | beneath the straight horizontal portion of the
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rabbeted edge of the tumbler-lever p; or the | the space of about five minutes (more or less)

tumbler-lever » may be supported by an ad-
Jacent portion of the clock-frame, the pin ¢
being at the same time in contact with the
edge of the lever p, as described. |
‘I'he synchronizing of the clock is effected
by means of the above-deseribed apparatusin
the following manner: During the working of
the clock, so long as the electro-magnets f are
not influenced by a passing current of elec-
tricity, the bars or arms a remain separated, as
described. At some minutes before the hour
the cam m on the minute-hand shaft ¢ begins
to depress the block or distance-picee %k, as
seen 1n Iig. b, until the latter is clear of the
ends of the bars or arms ¢, which will occur
at about five minutes (more or less) before the
hour, ag indicated by the clock. At theexact
hour as given by the central regnlating-clock
a current of electricify is passed through the
electro-magnets f, and, attracting their pole-

‘pleces ¢ together, causes the magnets f and

bars or arms a to converge on the hinge /. In
so doing the inner opposite edges of the bars
or arms «close upon theflatsides, respectively,
of the cross-bar b on the minute-hand shaft e,
and if the minute-hand d is on slow or fast
time-——or, in other words, to the left or right
of the point of 12 on the dial—the flat-sided
cross-bar b is constrained by this closing action
of the bars or arms « to the vertical position,
and with it the minute-hand 4 to the point of
12 onthe dial. Simultaneously the projecting
pin £ on the bar or arm ¢, striking and press-
ing Inwardly against the beveled portion of
the rabbeted lower edge of the tumbler-lever

P, raises the latter radially to its fulerum, and

- tilting with it the escapement-spindle o (which

40
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50O

53
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has a slot formed above its bearing at one end
to permit of the movement) lifts the escape-
ment ¢ out of engagement with its wheel s,
which being thereby released is partially ro-
tated by the clock-work until the seconds-
hand points to the sixtieth second on its dial,
when the escapement-wheel s is momentarily
stopped during the continuance of the electric
current by-a pin, %, which projeets from the
face of the eseapement-wheel s (see Figs. 2
and 5) and comes against a stop, v, project-

ing backward from one of the bars or arms a.-

On the cessation of the electrie eurrent the
bars or arms « are again separated by the
springs j, and in se doing release the flat-sided
cross-bar & on the minnte-hand shaft ¢, which
18 then free to rotate with the minute-hand &
unobstructed, as before. Simultaneously the
projecting pint on the bar or arm q leaves the
beveled portion of the rabbeted lower edge of
the tumbler-lever p, which thereby falls and
allows the escapement » to again engage with
1ts wheel s. At the same instant also the
stop v on the bar or arm ¢ is removed from
beneath the projecting pin « on the face of the
escapement-wheel s, which is then free to ro-
tate, subject to the ac¢tion of the esecapement

on the dial aflter the hour, the cam m on the
minute-hand shaft e becomes clear of the block
or distance-piece k, which is then returned by
the spring { to its normal position between
the lower ends of the bars or arms «. |
IFor enabling the bars or arms « to be passed
downward between the front and back plates
of the clock, so as to economize space and sim-
plify the construction of the synchronizing
apparatus, we divide the minute-hand shaft ¢
into two parts, as scen in IFigs. 2 and 3, one

part, which earries the usnal gearing, w0, being-

mounted permanently between the back plate
of the clock-frame and an inner bearing-plate,
x, through which it projects, this projecting
portion being of reduced diameter and formed

near its shoulder at the bearing @ with a flange,

y. 'The other part of the minute-hand shaft ¢
carries the flat-sided cross-bar b, camm, min-
ute-hand 4, and hour-hand with its usual ap-
pendages, and passes through the front plate
of the clock, {rom which it can be removed, if
desired. Itsinner endisbored out or formed
with acylindrical recess, z,which is passed onto
the projecting reduced end of the permanent
part of the shatt ¢ until stopped by the flange
y thereon,

IFor obtaining the necessary friction between
the divided ends of the minute-hand shaft ¢, a
flat spring, «', is attached at one end to the
removable part of the shaft, and thence pro-
jecting outward is bent over and back to the
shatt ¢, where 1ts other end is formed with a
fork, 0, (see I'ig. 4,) which, when constrained
to pass over the permanent part of the shaite,
between its flange y and the shoulder at the
bearing x, 1s1n a state of tension, and, pressing
against the flange ¥, maintaing the latter and
the removable end of the shaft ¢ in frictional
contact at all times. |

Although our improved synchronizing ap-
paratus 18 here described as in combination
with a specially-constructed minute-hand

shaftt, ¢, 1t 1s equally applicable to any ordi-

nary minuate-hand shaft. |

We claim as our invention—

1. In a clock-synchronizing apparatus, the
comblination, with the minute-hand shaft ¢, (or
the ordinary minute-hand shaft, whenso used,)
having flat-sided cross-bar b, of arms or bars ¢,
plates ¢, hinged to {frame-work ¢, and electro-
magnets f, carried by said plates, and having
pole-pieces g, substantially as shown, and for
the purpose described. |

2. In a clock-synchronizing apparatus, the
combination, with the minute-hand shaft ¢, (or
ordinary minute-hand shaft,) having flat-sided
crogs-bar b, of bars or arms «, plates ¢, hinged
to frame-work ¢, elcctro-magnets f, carried by
sald plates and having pole-picces g, set-screws
n, and spiral (or other)springs 7, substantially
as shown, and for the purpose described.

3. In a clock-synchronizing apparatus, the
combination, with the minute-hand shaft ¢, (or

7, as before. Ontheminute-band d traversing | ordinary minnte-hand shaft, ) having flat-sided
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v

cross-bar b and cam i, of bars or arms a, plates | to frame-work 4, electro-magnets 7, carried by 25

¢, hinged to frame-work ¢, electro-magnets f,
carried by said plates and having pole-pieces
g, set-screwsn, spiral (or other)springs 4, block
5 or distance-piecek, and spring I, fulerumed to
clock-frame, substantially as shown, and for
the purpose deseribed. | .
- 4. In a clock-synchronizing apparatus, the
combination, with the minute-hand shaft ¢, (or
~ordinary minute-hand shaft,) having flat-sided
cross-bar b, of bars or arms a, having project-
ing pin ¢ and stop v, plates ¢, hinged to frame-
work 4, electro-magnets f, carried by said
plates and having pole-pieces g, set-screws =,
spiral (or other) springs 7, tumbler-lever p,
fulerumed to clock-frame, escapement-spindle

10

-15

0, escapement r, and its wheel s, having pro- |

Jecting stop v, substantially as shown, and for
the purpose described. | |

5. In a clock-synchronizing apparatus, the
combination, with the minute-hand shaft ¢, (or
ordinary minute-hand shaft,) having flat-sided
cross-bar b and cam m, of bars or arms a, hav-
Ing projecting pintand stop v, plates ¢, hinged

20

sald platesand having pole-pieces g, set-screws
n, spiral (orother) springs 4, block ordistance-
plece k, spring [, fulerumed to clock-frame,
tumbler-lever p, escapement-spindle o, escape-
ment r, and its wheel s, having projecting stop 30

1 u, substantially as shown, and for the purpose

described. -

6. Ina clock-synchronizing apparatus sub-
stantially as described, the combination of the
minute-hand shaft ¢, divided into two parts 35
and having flat-sided cross-bar b, flange y, re-
cess #z, and spring ¢/, formed with fork 0, sub-
stantially as shown, and for the purpose de-

scribed. |

Intestimony whereof we affix our signatures 40
In presence of two witnesses this 26th day of
February, 1387. |

ALFRED RAMEL.
WILLIAM W. DEAN,

- Witnesses:
S. L. SCHRADER,
EDWIN SAUTER.
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