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10 all wiom té maiy conceri:

Be it known that I, CHARLES E. EMERY, of
Brooklyn, Kings county, New York, (office
New York city,) have invented a new and Im-
proved Rewinding-Clock; and I dohereby de-
clare that the following is a full, clear, and ex-
act description of the same, reference being
had to the accompanying drawings, making a
part of this specification.

1This improvement relautes to the class of
clocks knownas “‘Remontoir’or“rewinding,’’
In which the main weight “ charges?’ or re-
winds at intervals a small weight or spring ar-
ranged near the escapement, thus causing the
impulses of the latter to be of nearly equal
force. Devices of this character were used

sparingly many years ago when machinery |

was less avallable and the trains of tower and
other clocks were not made as accurately as at
present. Gravity-escapenients producing sim-
ilar results arc used in some expensive clocks,
andinsometower-clocksthe heaviermachinery
necessary to drive the hands on very large
dials 18 separated from and vet by a tripping

device 1s caused to aet in conjunction with the

time mechanism. EBleetrie devices are now
used to rewind a spring operating the escape-
ment-wheel; but as the spring is affected by
temperature 1t iuduces complieations of its
ownindependentofthedifficulties the arrange-
ment 18 designed to overcome. The isochro
nism of accurately-constructed and highly-fin-
1shed clocks may beclosely approximated even
when operated by a spring of varying foree;
but neither weight nor spring clocks of ordi-
nary type with cheaply-constructed trains can
be depended npon when accuracy to seconds
1S required. | |

The object of this invention is to provide
mechanism for regularly rewinding a small
welght fo operate the escapement-wheel of a
clock, which mechanism ean be constructed
in the same manneras the parts of an ordinary
brass cloclk, and therefore be readily dupli-
cated with facility and cheapuess, the result
being that the 1rregularities caused by the va-
riation in force of the mainspring and imper-
fections in the gearing of erdinary elocks may
be entirely eliminated or their influence con-
fined to a few speed-wheels in the train in
which the errors are repeated so often as not
to affect the result. It is found possible in

this way to obtain practieally as good time
with a brassclock of ordinary cheap construe-

tion, if compensated for temperature, as can |

be obtained with excellent regulators of ex-
pensive construction. There is also secured
all the advantages of a clock eontinuously op-
erated by a weight arranged in a case with its
height too limited to permit the properappli-
cating of an operating-weight in the ordinary
way. |

Inthe drawings, Figure 1 represents an illus-
trative sketeh of the prinecipal details neces-
sary to perform the rewinding. TIig. 21is an
elevation of a clock containing the improve-
ment with front plate removed. Tig. 31is a
side view of thesame movement, looking {rom
the right, with mainspring in scction. Tig.
4 13 a side view of the same movement, look-
ing from the left, with mainspring in section.
Ifig. 5 is a top view of the rewinding mechan-
1Ism, showing parts on the line of centers ¢ and
b, I'ig. 2, with the other wheels omitted to
avoid confusion. IPig. 6is o frond view of a
pottion of the front plate of the elock to show
the operation of a stop,as hereinafter de-
scribed.

The operation of rewinding will be under-
stood from the iliustrative sketeh, TFie. 1, in
which let A represent a wheel which is given
a tendency to move in the direction of the ar-

| Tow by a weight or connection through a pin-

ion, ¢, with & wheel (both shown in outline in
dotted iines) to a mainspring or weight, and
let B represent a driven wheel operating a
scape-wheel, €, on the samse axis, as shown,
or through gearing. The counection between
the wheels A and B is to be made by 2 large
pinion, D, gearing info cach, but mounted in
a swinging irame, If, with the reav of same af
¢ pivoted in the {rame of the cleck, the same
as the staffs of the wheels A and . With
the parts 1u the posifion shewn, if the wheel
A be held stationary by any means—as, for
instance, by 2 hook, ¢, attached to the frame
I, engaging with a tooth of a wheel A’ se-
cured to A—the pinion D eigaring on the left
with the teeth of the wheel A, would by its
weight and that of its frame I exert a foree
doewnward on the adjacent side of the wheel

I and tend to turn such wheel, and thereby
give force to the cscapement R and keep the
- pendulum Liin operation. Tf, when the wheel
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B has descended a short distance, the hook ¢

release the wheel A through A’ it will be
moved in the direction of the arrow by its
connection with the malnspring. The pinion
D and the frame I will belifted until the hook
¢ catches the next tooth of the wheel A/, and
the operation be repeated; but evenduring the
lifting operation the force exerted upon the
teeth of the wheel B will be practically the
same as when the wheel A was stationary. This
arrangement will be recognized as an applica-
tion of the mechanical device known as a
‘“welghted transmitting dynamometer.”” The
pinion D in the swinging frame E acts to
transmit force from the driving-wheel A to a
follower or driven wheel, B, and at the same
time measure the force transmitted, the same
as the similar parts of a transmitting-dyna-
mometer act; but as in this case the weight
of the dynamometer-pinion D, with ifs frame
and attachments, is constant the force trans-

‘mitted 18 constantso long as the driving-wheel

is contr olled substantially as described.
In Fig. 2, showing the distinguishing fea-

= tures of I'ig. 1 arranged in a clock-movement,

the correSpondi_ﬂg Wheels A and B will be
found with similar letters of reference, also
the large pinion D, and the frame E, carrying
the same and pwoted in the frame on a staff,
¢; but for convenience the scape-wheel O, in-
stead of being on thesame staff as B, is placed
above and to the left of the same on the cen-
ter line of the clock and its staff operated
through a pinion by an intermediate gear-
wheel, B, on the staff with B. The frame E,
through a stop, ¢, releases the arm 7 on a fiy-
stail, k, the pinion of which is operated by an
intermediate wheel, N, on a staff, #, the pin-
ion on such staff receiving motion directly
from the large wheel A, the effect of which is
that when the fly-arm 5 is released by the sink-
ing of the frame K the wheel A revolves and
lifts the pinion D and frame E until the stop
¢ on the frame If engages agaln with the fly-
arm j, after the latter has made a complete
revolation. |

In Figs, 2 to 6 F represents the front plate
of the clock, and ¥’ the rear plate. P is the

great wheel, with the mainspring S mounted.

on its arbor in tne customary way. M is the
second wheel, deriving motion through a pin-
ion on its staff m from the great wheel and op-
erating directly a pinion on the staff a of the
phird wheel, A, which we will call the ‘‘re-
winding-wheel.”” The first, second, and third
wheels, P, M, and A,with corresponding pin-
ions, form the rewinding-train, and with the
intermediate wheel, N, and the plate of thin
metal, K, on staft k, called the ‘**fly,’’ form the
“fly-train,’’ N being called the ‘‘fourth wheel”’
of fly-train, and the fly K 1g the fifth in order.

‘Whenever it is possible by the proportions of

the parts, the wheel D will be constructed as
a spur-wheel instead of a lantern-pinion, and
receive motion from a pinion corresponding to
wheel A on the staff ¢, and transmit the same

- to a pinion corresponding to wheel B on the

staff /. The pinion or wheel D will therefore
be called the “‘ weight-wheel?’’ in the deserip-
tions, and numbered in order the sixth wheel.
'T'he wheel B, driven by the pinion D, corre-
sponds to the pinion of staff b, and 1S called
the ‘‘following - wheel.”’
wheel, B', on same staff, is called the ¢‘sev-
eath wheel,”” and in this case the eighth wheel
18 the escape-wheel C. The weight-wheel D,
with the following-wheel I3, and mtermedmte
wheel, B’, on staft b, with the escape-wheel C
and pinion on same staff , form properly the
time-train. In this movement the main cen-

ter 18 at o on the center line of the clock below

the scape-wheel centere, and is provided with
large wheel O, engaging with a large pinion,
«’, called the ‘““thick pinion,”’ secured on the
staff @ of the rewinding-wheel A. The large
wheel O 1s nambered 9, for distinetion, and by
this arrangement may be made so large as to
reduce to a minimum the slack-motion inci-
dent to locating the main center out of the
train, while saving the friction due to driving
through the center,which necessarily has very
large pivots. The clearances and relations of
the several wheels may be readily observed
from the side views, Iigs. 3 and 4, mentioned.
As is shown in the aectlonal plau view, Fig.
5, the weight wheel or pinion D'is mounted on
a stail plvoted in the two plates of the small

frame I, the plates being secured by studs or

pillars ¢’ ¢, in the customary way of making a

e

clock-frame, and the rear staff, e, is pivoted in
the main plates of the clock-movement. It
will really be possible to reduce the weight of
the frame I and weight-pinion D suf mently
to give the®proper nnpulse so a counterbal-
ance, (Q, is provided on anarm projecting from
the staff e of the frame I, adjustable to reduce
the availlable weight at D as desired. Insome
cases a small weight, w, 1s hung by a wire, o/,
from the frame E, for appearance and to per-
mit of varying the impulse ’lftel‘ the clock-
face 18 1n position.

R, Fig. 3, represents the anchor carrying
the pallets; r, the pallet-staff, and +" the pal-

let-rod connecting the pallet-staff with the

pendulum,which latter is to be suspended from

the frame or case behind the movement in a

customary way.

The operation will be readily understood
from the description given of the illustrative
sketeh. With the spring on the great-wheel
staff P wound, the frame E will be raised and
the fly 4 detamed by the stop ¢, so that the
whole rewinding-train at the left of the move-
ment will be stopped. 1f, however, the pendu-
Jum be set 1n motion, the escapement will re-
ceive impulse from the weight-wheel D, and
as the latter,with frame E, sinks the stop-arm
¢, attached to the frame, will release the fly 7,
when frame I will be mlsed a distance corre-
sponding to one turn of the fly-arm and the
motion of the fy-train, including the main-
spring, be again stopped and the weight-wheel
D keep up the impulse on the time-train duar-

| Ing the operation of rewinding, ag well as the
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intervals of rewinding. A small pawl, ¢, Fig.
2,1s pivoted to the frame in such position as
to prevent the fiy-arm j from turning back-
ward against the direction of thearrow. With
this provision the mainspring on arbor p may
be made with a going-arbor instead ofa going-
barrel, if the spring be wound with a thumb-
key, thereby saving the extra expense of a go-
ing-barrel, as the wheel D will keep up the
impulse of the pendulum and act as a retain-
ing power, at least during the time required to
make one motion of the thumb-key. This
would not be the case if the equivalent of the
pawl ¢ were not provided, as in such case re-
leasing the strain on the going-arbor spring
would allow the weight D torun down, carry-
ing back the rewinding-train. The pawl ¢
may, however, be applied to any one of the
wheels of the rewinding or fly train to accom-
plish thesame purpose,as illustrated by a pawl
similarly lettered in Fig. 1.

It will be observed that only the escape-
ment-wheel and theintermediate wheels, B and
B',of the time-train are driven by the weight-
wheel . The scape-wheel staff ¢ may carry
a seconds-hand when the parts are properly
proportioned. The main center, as may be
observed, is driven by the fly-train, and the
friction caused by the weight of the hands, or
the variations in force caused by defects in the
traln up to the wheel D,donotaffect the time-
keeping properties of the clock.
stall of the fly-train may be arranged to turn

-once a minute and carry ahand corresponding

Evidently a

to the seconds-hand of a clock, which would |

move only when the time-train was rewound.
In order to keep the minute-hand approxi-
mately in position with the seconds-hand,it is
preferred to proportion the fly-train so that
the fiy-arm j will be released every fourth of a
minute, though evidently there may be two or
more arms j on the fiy-staff and the propor-
tion of the teeth made to release more or less
fimes in @ minute. The stoppage and release
of the fly-train by the motion of frame E

through a stop, 4, may be made to any one of

the wheelsof the fly-train,instead of to the fly | cially designed for its use in an eight-day

itself, as 1llustrated by astop-hook, ¢, in Ifig. 1.

The frame E at some point away from the
center ¢ is to be provided with a stop, v, ar-
ranged to engage between two stationary lim-
iting-polnts, such as are formed in the draw-
ings, by the top and bottom of the hole V in
the frame of a clock, asshown in the detached
view, Fig. 6. The stops in either direction

-are to be arranged 8o as to prevent the frame
It from moving sufficiently in either direction |

to throw the weight-wheel D out of engage-
ment with the teeth of the wheels A and B.
(Note an equivalent stop, v, in Fig. 1.) The
stop v also answers the further purpose that
when the mainspring is nearly run down, so
that the operating force 1s too weak to 1ift the
frame L, the remaining foree will still be trans-
mitted through the wheel D to the intermedi-
ate wheel, BB, and scape-wheel C and keep the
clock in motion. 'Thismethod of operation is

made possible only by the fact that the time-
train is being continuously impulsed by the
weight-wheel D, and that the rewinding or
fly train is tripped by the motion of the frame
of weight-wheel D,instead of by an escapement
not especlally designed to secure the same
mode of operation.

of the fly-train may be allowed to escape

through notches in a staff of the time-train, or

an escapement operated by the pendulum or
time-train may act to release the rewinding-
train; but a special design is necessary to per-
mit the clock to keep in motion after the main-
spring weakens, so as not to lift the weight
and so that the parts will not be thrown an im-

pulse or more out of time and adjustment if

the action of rewinding be suspended moment
arilly by turning the hands or winding the
malnspring and the fiy does not escape at the
proper moment. By unlocking the fly-train
by the movement of the frame of the weight-
wheel D and providing the stop v the parts

Evidently arms on a staff

70

/5

35

can never get out of adjustment. The weight- go

wheel and frame will act as a retaining power
until the stop v bottoms, and even then the
clock will be kept in motion directly by the
malinspring for a considerable period. On

rewinding the mainspring after it has fully run 93

down, the fly-train will 1lift the weight D and
keep in motion until the stop ¢ reaches the fly

J,when all parts will be in adjustment for regu-

lar working, making it possible to handle this
clock as freely as any pendulum-clock.

The particular movement shown in thedraw-
ings is designed for the use of lantern-pinions,
though of course others may be employed. The
wheel or pinion D is preferably made a lan-
tern-pinion, when both the driving-wheel A
and driven wheel B may be spur-wheels. The
wire leaves of the pinion permit the slight
change of angle necessary in the contacts be-
tween the teeth of the wheels A and B, and
obviate the necessity of very careful depthing.

While any arrangement or proportion of

wheels may be used in connection with the re-
winding feature, the movement shown is spe-

clock. The number of teeth and leavesshown
indrawingsare merely illustrative. A conven-
ient number will be foand as follows: Great
wheel P, ninety-six teeth, gearing into pinion
of ten leaves; second wheel, M, ninety teeth,
gearing into pinion of nine leaves; rewinding-
wheel A, seventy teeth: weight-wheel D,
twenty leaves; wheel B, thirty-five teeth; 1D,
eighty teeth;escape-wheel pinion,eightleaves;
teeth of escape-wheel to snit length of pendu-
lam fly-train; intermediate wheel, N, forty-
eight teeth, operating six-leaved pinion on
staff of fiy IK, and operated by seven-leaved
pinion on its staff » engaging with wheel A,
the pinion «* and center-wheel O to be con-
nected by teeth, of which there areto be three
times as many in the latter as in the former.
Thehour-hand in this particular movement is
to be operated by gearing on the outer plate of
the clock ina cnstomary way. Theabove pro-
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portions secure a relation between the revo-
lutions of great wheel and center of one to

thirty-two; center to escape wheel of one to.

sixty, making the latter turn once a minute
and adapted for a secounds-hand and center-
wheel to fly of one {o two hundred and forty,

causing the rewinding to takeplace four times

in a minute.
The operation of disengaging the fly or re-

winding train by the Smhmﬂ of the Wt‘lﬂht |

wheel D is cqually app 10&1}19 1 the power be
derived {rom any kuwown source, or if the
welght-wheel D or frame Ii be modeled after
any other form of dynamometer than that
shown. Ifor instance, 1f the weight-wheel D
were a bevel-gear and the rewinding-wheel A
and following-wheel I3 also bevel-gears of equal
size engaging with weight-wheel D, the axes
of the wheels A and B would be 1n line, and
1f weight-wheel D were swung 1n a frame piv-
oted on the line of such axes, as in the dyna-

mometer of corresponding construction, the

operation of releasing the fly-train for rewind-
ing by the sinking of the weight-wheel frame I
would be precisely the same asdescribed with
relation to the similarly-lettered wheels, as
shown; bubt this complicated construction
would increase the cost of the clock compared
with the plan shown. 8o, also, the construction
of the parts may be modeled after thoseof any
other form of transmitting-dynamometer in

which a weight-wheel, D, isoperated by gears:

or cords {from a wheel corresponding to the re-
winding-wheel A, and tr
following-wheel corresponding to B, and the

sinking of the wheel corresponding to the

welght-wheel D can be arranged to release the
W mdmg -train and wheel A precisely as here-

inbefore deseribed. Evidently,also,the method
of operation would be the same if 1nstead of
weight-wheel D gearing direetly to a follow-
ing-wheel, B, there were another wheel (which
could be made larger than D, 1f desirable) on
the same staff 0, and such wheel operated a
following pinion or wheel, B. 5o, also, the
sinking of the weight-wheel D or its frame E
may be employed to release power from any
source to perform the rewinding.
stance, to open the valve of anengine operated
by a fluid or to close the circuit of a magnetic

engine; also, to shut the valve or open thecir-

cait when the rewinding is performed.

The frame I, instead of being pivoted at e,
may evidently be carried 1n guides and still
trip the fly-train by its movement. It will be
observed that,in fact, the pivots esimply act as
cuides to the frame I, and that the latter in
turn simply guides the pinion D in a substan-
tially vertical direction between the rewind-
ing-wheel A and following-wheel BI; hence
the frame I i1s 1n respect to its mode of op-
eration a guide-frame, and may be so termed.
It is not absolutely essential that the wheels
A, D, and DB be in a horizontal hine. "hey

may be placed at any angle with the horizon-
tal—for instance, 1n a vertical line—provid- |

ansmits motion to a

For in-
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ing the preponderating weight of frame Eand
counter-balance Q be sufficient in relation to
the horizontal to cause the wheel D to operate
to impulse the wheel I3 in the same manner as
before. The preponderance may be caused
by a horizontal weighted arm. Ikividently, too,

the dynamometer-arm I may be exactly bal-

anced and given a tendency in one direetion
by a spring instead of a weight, so that the
force transmitted by the dynamometer-wheel
B would be measured by the tension ot aspring
instead of by a weight. T'he dotted linessur-
rounding the weight-wire w in Fig. 1 may
represent such a spring adapted to pressin the
same direction as the weight and to be sub-

stituted for the same, 1n Whlch case the coun-
ter-balance could be adjusted to exactly bal-

ance the frame Ii independent of the foree of
the spring and the arrangement be adapted for
use in any position—for instance, in a watceh
or mariune clock.

Lividently the fly-arm jmay be detained by
a pawi pivoted to the frame like the pawl ¢,
1nstead of by a stop, 4, providing the pawl be
moved out ¢l engagement with the fly by the
frame K, so as to operate in an cquivalent
manner to the stop .

What I claimas my invention, and desire to
secure by Letters Patent, 18—

1. In combination, 1n a rewinding clock, a
oumided weight wheel arranged to continuously
give force to a time-train, a mainspring ar-
ranged to furnish the force transmitted through
sald guided weight-wheel, and devices for con-
thl]ﬂ]D the &(*tmn of the mmn&pung, thereby
Olil‘ll)llﬂg a time-movement to be continuously
operated by a weight to secure accurate time
in a case of insufficient height to permit the
use of an operating-weight in the ordinary
manner.

2. In a rewinding-clock provided with a

cuided weight-wheel continunously impulsing
2 tinle- t“-mn, a stop or detent, i, operated by
the weight-wheel or 1ts fra,me, combined with
2 tooth or equivalent on one of the wheels of
the rewinding-train, so as to release the re-
winding-trainat intervals, Substautmlly as and
fm" the purnoses described.
In combination with the guide-frame of
2 weighted wheel continuously connecting a
rewinding and a time train, a stop, v, adjusted

. and operating tosupport the guide-frame and

permitthe rewinding-train tooperate the time-
train directly when the rewinding force is in-
sufficient to perform the rewinding.

4, The guide-frame I, the fly 7, the detent
3, and hrnli;mg stopvof g onide- frame, combined
and operating wﬂethel to keep the winding
and time trains in 'i(]J ustment, substantially as
and for the purposes spaciﬁed. |

5. In combination with the fiy-train of a

clock rewound through a guided weight-wheel,

a detent, ¢, or equivalent, operating to prevent
the rununing backward of the rewinding-train,

- substantialiy asand for the purposes described.

6. Incombination with the{rameofa weight-
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wheel continuously impulsing a time-train, an
exposed weight, W, as and for the purposes
specified.

7. The supporting pivots e of the frame E
of a weight-wheel continuously connecting a
rewinding and a time train, combined with the
piates of the main frame, substantially as de-
scribed., |

8. In a rewinding-clock, a guided weight-
wheel continuously connecting spur gears or
pinons in a rewinding and a time-train, com-
bined with devices for controlling the rewind-
Ing-train by connection with the time-train.

9. In combination, in a rewinding-clock, a
rewinding driving spur-wheel, A, of a rewind-
ing-train, a following time-wheel, B, of a time-
traln, a guided weight-transmitting wheel, D,
connecting the wheels A and B, pivoted in a
guide-frame, I, and devices for controlling the
rewinding-train by connection with the tine-
train.

10. In combination, in a rewinding-clock, a
rewinding driving spur-wheel, A, of a rewind-
Ing-train, a following time-wheel, B,of a time-
train, a guided weight-wheel, D, connecting
the wheels A and B, pivoted in a guide-frame,

f
i

|

14, steadied on pivots running in stationary

bearings, and deviees for controlling the re-
winding-train by connection with the time-
train.

11. In combination, in a rewinding-clock, a
gulded welght-wheel continnously connecting

spur-gears in a rewinding and a time-train, a

rewinding- train driving dircetly the main
bands, and a time-train operated through the
guided weight-wheel.

12. In a rewinding-clock, the combination
and connection of a gear-wheel on the main
center and a guided weight-wheel operating a
time-train through and by means of wheels
and pinions on a stafl of the rewinding-train.

13. In a rewinding-clock in which a time-
train is continuously operated by a guided

welght-wheel impulsed from a rewinding-train, -

ot

30

1O

a detent operated by a weight-wheel or its 4c

guide-frame, arranged to regulate and control
the action of the rewinding deviees.
CHAS. E. EMERY.
Witnesses:
GGEORGE C. PENNELL,
ROBT. M. REEVS.
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