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To all whom it may concern :

Be it known that I, GEORGE F. BALLOU, of
in the countv of Middlesex and
State of Ma‘ssachusetts, have invented certain
new and useful Improvements in Clocks, of
which the following is a specification.

My invention comprehends an electric clock-
winding apparatus which keeps the clock con-
stantly wound by a continuons action which
takes place as the clock is running without in
any manner affecting the strain of the weight
upon the train, The latter feature of my in-
vention—the winding of the c¢lock without
modifying the force of the weights.upon the
train—is applicable to clocks generally which
are run by weights. The importance of such
an organization and operation will be appre-
clated by those skilled 1n the art.
effects which result from relieving the train
from the force of the weight of a clock in wind-
lng it are well understood, and ways of avoid-
ingitbythe useof“mamtammo springs,” which
keep the train under tension during the wind-
ing, have been devised. No such spring orany
supplementary weight is employed in my in-
vention, no change 1s made from one force to
another, which necessarily involves a modify-

‘1ng influence, but the clock-weight itself at all

titnes exerts its constant uniform pull or strain
upon the clock-train.

My invention will be found specially valua-
ble in astronomical and other clocks, which
are required to .Le of the greatest dellcacy
As the clock 1s kept eonstdut]y automatically

wound by a econtinuous uniform action and the

strain of the weight upon the train is never
changed, the liability of variation is reduced
to the minimum, and the accuracy of the clock
is increased in a very marked degree.

My invention further contemplates certain
other minor improvements in construction and

~organization more or less 1ncidental to the two
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main features above.

The details of my invention will now be full;r
set forth.

In the accompanymg drawmgs, whmh llus-
trate my invention in the form now best known
to me, Figure 11is a front elevation of so much
of the clock-work and frame of a clock with

my improvements applied as is necessary {o

illustrate the invention. IFig., 2 is a side ele-

vation of the same.

The evil

IFig. 5 1s a detail view of
the winding indicating-dial. Ifig. 4 1s a detail
view showing an arrangement of the barrel
and cord where I employ a single weight. Fig.
5 is a view of a somewhat similar organization
where a single weight is employed. lIfig. 6 is
a detail elevation showing a modified construu-
tion in which the winding actnating-shaft is
placed below the barrel of the clock instead ot

above it, as in Ifigs. 1 and 2; and IF1g. 7is a
detail e]evatmn bhOWll]“ the Wluthnﬂ-slmlr_

passing outside of the clocl:- -irame, so that the
electric part of the apparatus may be removed
from the clock-work, if desired.

Referring speciall y to IMigs. 1 and 2, A is a
portion of the frame.work of the clock upon
which the clock-train frame and the other
parts of the mechanism are mounted. A ver-
tical shaft, B, having its upper bearing in a
braciet, b, passes eentrally through the crown-
wheel C and its elongated sleeve-hub ¢, and
carries at its lower end the weight-frame D,
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The hub ¢ of the crown-wheel has its bearing

in a bracket, C’/, secured on the frame A. The
barrel EE of the elock mechanism 1s secured
rigidly to the lower end of the sleeve ¢ ot the
the crown-wheel C, the sleeve preferably pass-
ingthroughthebarrel,as indicated in the draw-
ings. The vertical shatt B therefore passescen-

trally through the erown-wheel C and through .

the barrel LI, and revolves with the weight-
frame D independently of them. The weight-
frame, which is a small transverse frame se-
cured centrally upon the shaft B, 1s provided
with pulleys d d at each end. The weight-
cords d’ are attached to opposite sides of the
barrel E, and then pass over the pulleys d on
the. ends of -the weight-frame, around pulleys
d?, connected with the weights D/, and are theu
connected to the weight-{frame at d°. The
cords being wound upon the barrel by the rev-

olution of the weight-frame in a manner to be

described, the pull of both weights will tend
to revolve the drum in the same direction. AS
the drum is vertical and concentrically ar-
ranged with reference to the shaft I3, which
carries the weight-frame, it will be obvlouq
that by 1*ev01v1ng the shaft B in the proper
direction the weight-frame will revolve beneath
the bmre] and wﬂl wind the cords thereon

| without at all removing or in any way modify-
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ing the strains of the weights upon the barrel
and train, The crown-wheel C gears with the
pinion f, which actuates the clock-train in the
usual manner. This 1s well understood, and
needs no special deseription in this connection.

By the organization above deseribed it will
be perceived that the strain of the weights is
kept constantly apon the barrel and train ot
the clock as well when the clock is belng
wound as at other times. The upright shatt
B may extend up through the top of the clock-
case and be actuated by a key in the ordi-
nary manner at stated intervals to wind the
clock, or by gearing the shaft may be wound
from the side or bottom, as 1s most convenient.
In either case, however, an ordinary ratchet-
and-pawl arrangement, such as is shown in
Fig. 7, and hereinafter described, should con-
nect the worm-wheel ( with the shaft, so as

to permit the shatt to be rotated by the key

without affecting the worm. In order, how-
ever, to keep the clock constantly wound by a
continuous action, I employ an antomatic elec-
tric winding arrangement, which I will now de-
seribe. The apright shaft B carries at its up-
per end a worm-wheel, (&, which gears with a

~ corresponding small worm, g, on the shaft G/,
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mounted on suitable bearings, ¢’ ¢/, in the
clock-case. The shaft G’ carries a ratchet-
wheel, /i, which 18 actuated by a spring push-
rod, &/, carried at the outer end of the vibrat-
ing armatureHoftheelectro magnet ’. Kach
vlbrauon of the armature wﬂl revolve tha
ratchet-wheel one tooth, and through the shaft
G/, worm ¢, worm-wheel z, shaft B,and weight-
frame D will wind the clock. The electric eir-
cult runs from the battery 1, by wire 1’, to the
insulated circuit-plate ¢, cireuit-breaker iy 111-
sulated plate %, by wire %%, to coil of the elcc-
tro-magunet, and Dy wire i* from the electro-
magnet to the opposite pole of the battery.
Hach swing of the pendulum P will operate
an escapement and permit the break-wheel K
to revolve one tooth, The passage of this
tooth past the insulated snubbing-tooth & of
the circuit-breaker causes a break and male
in the cirenit, which produces a vibration of
the armature H, and a consequent revolution
of the ratchet-wheel /i, a partial rotation of the
welght-frame D, and a consequent winding of
the weight-cord on the barrel of the elock. The
scape-wheelmay be on thesame shaft with the
break-wheel K. The details of the escapement
may be of any well-known character, It is
deemed unnecessary toshow and describe them.
The number of teeth in the break-wheel K,
the ratchet-wheel 2, the worms, and the other
gearing should be arranged with reference to
each other, so that the makes and breaks in
the eircuit will cause a rotation of the weight-
frame D relatively to the rotation of the bar-
rel, which will be just sufficient to keep the
cords wound upon the barrel in a uniform po-
sition and the weights at a constant unvary-
ing height. Thus, as the barrel turns and the
clock runs, the cords will be constantly wound
with an equivalent speed, and the clock ecan

| Tution of the ratchet-wheel i—that is to
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never run down. Any expert can arrange the
gearing to accomplish this result. Thus the
ratchet-wheel & might have one hundred and
fifty teeth and the break-wheel thirty teeth,

and be revolved once a minute. It would thus
take five minutes for the ratchet-wheel to make
onerevolution. The worm-wheel GG may have,

say, two hundred and eighty-eight teeth.

It
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the wheel L is arranged to be revolved once .

i twenty-four hours, or one thousand four
hundred and forty minutes, the gearing prop-
erly timed, and the battery 1 is kept mm good
order,and no accidents occur, the weight-frame
willrevolve in thesame time, and consequently
the clock will be kept uniformly wound, The
drawings .show different numbers of teeth on
the wheels from those dbove oiven ; but the
polint 18 immaterial.

As before remarked, in order to wind the
clock by an ordinary Lﬂy under the organiza-
tion shown in I‘Igs. 1 and 2, the end of the
shaft B might be squared and arran ged S0 as
to project above the top of the clock-case; or
it might be wound from the side of the clock
by suitable gearing, the worm-wheel being con-
nected to the shaft by an ordinary ratchet-and-
pawl arrangement ; or the end of the shaft G/
may project beyond the clock-case and be
squared or provided with a thumb-piece, &%,
by which the shaft may be actuated, in which
case the push-rod &/ will slip on the ratchet-
wheel and permit the winding without disturb-
Ing the electric winding part of the apparatus.
It 18 desirable to ha,ve such an ordinary key-

winding arrangement in connection with a con-

tinuous automatic electric winder, so that the
clock may be wound 1n case of any accideut
to the electrie part of the apparatus.

In order to tell whether the electric winding
apparatus 1s operating, 1t 1s best that an 1ndi-
cating apparatus should be provided. I have
shown two forms of such apparatus in the ac-
companying drawings.

In Figs. 2 and 3 an ordinary time-dial, pro-
vided with hour and minute hands, is moauted
upon the shaft (', which carries the electric
clock-winding mechanism. The handsof this
auxiliary indicating-dial are so geared as to
move at the same rate as the regular time-in-

“dicating hands on the dial-face of the clock,

which latter are not represented in the draw-
ings, as their illustration seems unnceessary.
If any accident should happen to the battery
or winding mechanism, the hands on the aux-
iliary indicating-dial would stop, and it could
therefore be readily perceived by a compari-
son of the two dials howlong and at just what
time the winding mechanism had ceased to op-
erate.
the indicating-dial isochronously with those
of the ordinary time-dial can be arranged in
any suaitable usual manner. It 1s deemed un-
necessary to describe it in detail.

In Ifig. 1 of the drawings I have shown an-

other indicating apparatus, consisting of an
alarm-bell,which is sounded once in each revo-
SAY,

The gearing -to actuafe the hands of
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every five minutes. The arrangement is as fol- | similar to that shown in Fig. 1; but, for con-
venience of illusfration, the weights and cords

lows: The bell Q is mounted on the top of the

“clock-case, and the hammer Q' is pivoted in a

bracket, g, on the inside of the clock-case. A
right-angle extension or arm, ¢, of the ham-
mer-lever projects laterally under the ratchet-
wheel shaft (' and is graduallyraised at each
revolution of the shaft by a cam, ¢°>. The et-
fect of this is to draw the hammer away from
the bell; but upon the arm riding past thelip
of the cam a coil-spring, ¢°, draws the hammer
down npon the bell and sounds the alarm.
The arm ¢’ vibrates between two studs, ¢* ¢’
When the hammer 1s drawn forward by the
spring to strike the bell the arm ¢’ will strike
the stud ¢* before the hammer reaches the bell ;
but the hammer-lever is sufficiently yielding
and the leverage is such that the hammer will
spring over far enough to sound the bell. In
case it is desired to throw the bell out of ac-
tion, the spring ¢ may be released and the
hammer tilted back so as torest upon the stop
¢°, where it will be out of action. Other forms

- of indicators may be employed without depart-
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which a single weight, D/, 18 employed.

ing from the broad principle of my invention.
In Fig. 4 I have shown an arrangement 1n

In
this organization a single-weight cord, ¢/, is

~attached to the barrel, passes over the pulley
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don the weight-frame under the pulley d?, car-
ried by theweight, and is attached to the frame
at d°. The effect will be the same as that of

the donble-weight arrangement illustrated in

Figs. 1 and 2. The figure does not need fur-
ther description. .

A single weight is also employed in the or-
ganization shown in IFig.5. In that figare the
weight-cord passes over the pulley d° carried
by the weight up over the pulleys d d on the
weight-frame, and 1ts ends are then secured to
the opposite side of the barrel, as in Ifig. 1.
The effect is the same as in Ifig., 1.

In Ifig. 6 the vertical winding-shatt I ex-
fends downward any suitable distance rela-
tively to the clock mechanism,and earries near
its lower end the worm-wheel (. The horizon-

tal shaft G/, carryivg the ratchet-wheel 4,

which is actuated by the electric winding
mechanism, may be extended laterally any
suitable distance from the clock-case, so as to
remove the electric part of the apparatus from
the works of the clock, which may be found
advantageous in some cases. In this organi-

- zation the lower end of the shaft b can have

its bearing in a suitable stepping at d/, while
its upper end may have its bearing within a

sleeve or bracket, which forms the bearing for

the crown-wheel C; or the upper end of the
shaft may have its bearing at 0% in the lower
end of the shaft or sleeve ¢, which carries the
crown-wheel U and the barrel of the clock.
Any suitable arrangement will answer, and 1%
is immaterial so far as the organization 1s con-

cerned, provided that the bearings are such

that the rotation of the shatt I3 will not have
any effect upon the barrel. In the arrange-

have been omitted. The end of the shaft G,
which extends out throughthe clock-case, may
be squared at its end for the reception of an
ordinary winding-kKey..

Fig.7illustratesan arratngementin which the
winding-shaft b is extended up to or through
the top of the clock-case, while the shatt G/,
which is actuated by the electric winding ap-
paratus, extends out laterally through the
side of the case, so that the electric part of
the apparatus may be removed from the clock-
work. Under this organization the shatt I3

hasits bearings in a tubular bracket orsleeve,

B’, the shaft being provided with a bearing-
collar, D% which sustains it in place. The
worm-wheel G is placed loosely upon the shait
B, but is locked with it when revolved 1 one
direction by a pawl, », on the wheel whichen-
gages 11 a ratchet, s, secured on the shaft.
The ratchet and bearing -collar DB* may be
formed 1n a single piece and securely pinned
to the shaft. The shaft ¢, which earries the
barrel Ii, has its lower bearing in any suitable
stepping at 7, while itsupper end has its bear-
ing in the lower end of the shaft B at #. The
weight-frame 1n this organization 1s of an iu-
verted coustruction, the arms which carry the
pulleys d depending and the barrel revolving
between them. The cords from the weights
pass up over the pulleys, and their ends are
attached to opposite sides of the barrel. The
operation is the same as that of the weights
and frame in theothier figures of the drawings.
The upper end of the shaft B 1s shown as
squared for the reception of an ordinary wind-
ing-key. The ratechet-and-pawl arrangement
r § causes the worm-wheel D to revolve the
shaft Band wind up the clock when the shaft G’
is actuated by the electric apparatus. When,
however, an ordinary winding-key is applied
to the squared end of the shatt 13, the ratchet
and pawl v s permit the shatt B torevolvein-
dependently of the worm-wheel (x, so as to re-
volve the weight-frame and wind up the ¢lock
irrespective of the electric apparatus. The
ratchet and pawl hold the shaft B and prevent
it from turning back. |

The general operation and arrangement of
the other parts of the apparatus are the same
as that under the organization shown in Ifig.
1, the position ol the several parts, so far as
shown in this figure, being indicated by corre-
spouding reference-letters. |

In the weight-frames 1llustrated 1n the dif-
ferent figures of the drawings the pulleys at
each end or side of the frame are placed at the
opposite diagonal corners, so that the pulleys
will be in line with tangents drawn from the
opposite sides of the barrel in opposite direc-
tlons.
on the barrel and avoids the cramping of the
paris. - |

Other modifications than those already de-
seribed and indicated In the drawings will

ment. shown in this figure the weight-frame is | readily suggest themselves to those skilled 1n

This insures a direct pull of the cord
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the art; and it will of course be obvious that
many such changes may be made without de-

parting from the prineiple of myinvention, the
broad features of which have been briefly in-

dicated at the beginning of this specification.
So far as a mere modification in the character
of the weights employed is conecerned it will
be obvious under the organizations shown in
Ifigs. 1, 6, and 7 that a single solid cylindri-
cal weight might be ewmployed, the cords Dbe-
ing attached to 1t at opposite points.

In case of any accident to the batfery, or
where the necessity tor replacing the batfery
arises, there would be a loss of a certainnum-
ber of movements of the armature-lever which
actunates the winding mechanism. This loss
could be made up very readily by placing a
break-key in the circuit, which could be actu-
ated to wind the weights to the proper posi-
tion. The loss in any event would be a very
small one, the change of the battery only re-
quiring a few moments’ work; or the loss could
be made up by operating the shalts B or G’
by an ordinary key, as described.

I am aware that Letters Patent No. 51,242,
granted January 29, 1861, describe a weight-
clock whieh is kept constantly weund. In
that clock, however, theclock-train was driven
at different points at intervals, first from one
winding-drnm and then from another. Such
an arrangement necessarily involves a loss
of motion and imparts a shock through the
train when the two driving-gears are alter-
nately thrown into operation. The strain of
the welght is therefore not kept withont vari-
ation upon the train,

What I claim as my invention is—

1. The combination of the clock mechanism,
thie vertical barrel, the weight-frame, and au-
tomatic electric winding mechanism which ro-
tates the weight-frame and winds up the eloclk.

2. The combination of the ¢lock mechanism,
the vertical barrel, the weight-frame, an elec-
tri¢ cireuif, a circuit-breaker, and an electro-
magnetic step-by-step actunating mechanism
operated by each break and make in the cir-
cuit to rotate the weight-frame and wind up
the cloek, substantialiy as set forth.

3. The combination of the clock mechanism,
the vertical barrel, the shaft earrying the
welght-frame arranged concentrically with the
barrel, the weight-frame, the counter-shaft G’,
the gearing, the ratchet-wheel on the counter-
shaft, an electrie circuit, a eircuit-breaker actuo-
ated by each movement of the escapement, and
the electrie step-by-step mechanism, actuated
by each break and make in the circuit to re-
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volve the ratchet-wheel and rotate the weight-

frame to wind up the clock, substantially as
set forth.
4. The combination of c¢lock mechanism,

weight-sustaining devices which enable the
welghts to exert a never-varying constant
strain upon the frain, and auntomatic electric
mechanism for winding the clock without modi-
tying the strain of the weight upon the train,
substantially as set forth.

5. The eombination of elock mechanism, a
vertical actuating-barrel, and an independent-
ly-rotatable weight-frame.

b. The combination, substantially as set
forth, of the elock mechanism, the vertical bar-
rel, to which the weight cord or cords are at-
tached, the weight-frame which supports the
welghts, and mechanism for revolving the
weight-frame independently of the barrel to

wind the cords on the barrel without remov-

ing the strain of the weights from'the eclock-
train.

7. The combination of the clock mechanism,
the vertical barrel, the winding-shaft arranged
concentrically with the barrel, the weight-
irame carried by the shaft, the weights and
cords, and means for rotating the winding-
shaft to wind up the cloek without removing
the strain of the weight from the train, sub-

stantially as set forth.
8. The combination of clock mechanism,

cloek-weight-sustaining devices which main-
tain the strain of the weight constauntly and
without variation on the train, and means for
winding the ¢lock without changing the strain
of the weight upon the train.

9. The combination of the elock mechanism,
automatic electric-winding mechanism which
operates econtinuously to keep the clock wound
as the clock 1s running, and an indicating de-
vice to indicate that the winding mechanisin
18 operating, substantially as set forth.

10. The combination of the clock mechan-
1sm, the automatic winding mechanism, which
operates continuously to keep the ¢lock wound,
and an auxiliary indicating-dial, the hands of
which are actuated by the winding mechan-
ism and are geared to move isochronously
with the regular dial-hands of the clock, sub-
stantially as and for the purpose set forth.

In testimony whereof 1 have hereunto sub-
scribed my name. |

GEO. T. BALLOU.

Witnesses:

W. R. WILLS,
CHARLES F. STONE.
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