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: AUTOMATIC,_ CLOCK-WINDING MEC HANISM.

| SPECIFIQATION fermmg part of Letters Patent No 7 37 093 da,ted August 25 1903
Apphcetion ﬁled Nevenﬂ)er 25; ; 1901 Serlel Ne 83, 625 (No Inedel)

To all whom it maz J CONCETTL: | |
- Be it known that I, WESTON M. FULTON a
resident of Knoxville, Tennessee have invent-

ed a new and nsefnl Imnrovement in Auto-

matic Olock-Wmdmﬂ' Devmes which inven-

tion is fully set forth i in the followmfr SpE‘Gl-

fication.
My invention relatesto clock-wmdlng meeh-
‘anism, and more particularly to automatic
clock-wmdmg mechanism deriving its motive

power from variations in atmospheric pres-
sure and temperature. It is essential that
such 2 mechanism should perform 1its fune-

tion withoutinterfering with the clock’s f anc-

tion as a timepiece.
In my United States Patent No. 639, 269
and in my pending application, Serial No.

30,304, filed Oectober 28, 1901, I have de- | .
| or rod 12, so that motion issimparted to the

-~ seribed cer tain forms of atlnospherlc motors
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go view, and Ifig. 9 is an 1sometrle per speet.we, ._32

capable of imparting rotary motion to a

power-shaft; and the present invention has
for its object to utilize such motors or other

motors of the same general type for the pur-
pose of winding clocks without in any way
interrupting then function as timepieces. -

“With this object in view the invention con-

sists in the combination of the power-shaft
of an atmospheric motor with means for stor-

ing power and utilizing such stored pewel in-

running the clock. |
Furthermore, the invéntion consists in the

combination of the power-shaft of an atmos- |
pheric motor with means for storing power,
the mechanism being provided with aunto-
‘matic devices for dlseonneetmﬂ' the power- |

shaft when the limit of capacity of the power-

storing means
again eonnect.lntr said means and pewer-sheft

upon a predetermmed decrease or consump-

tion of the power thus stored.
The inventive idea involved is eapable of

receiving various mechdnical expressions,
and for the sake of illustrating the invention
I have shown one of these in the accompany-
ing drawings, which drawings, however, are

not to be taken as defining the limits of the

invention, reference bemn' had to the e]auns—

for this purpose.
In the drawings, Figure 1 is a broken pla,n

' of one form of the invention.

has been reached and for

Flﬂ' 3is a per-
spective view of a detail, and Fig. 4 is an end
elevation showing a modlﬁed way of applymﬂ
the power due to the motion of the collapsible
vessel. Fig. 5 is a still further modification,
and FKig. 6 is a modified form of a detail.

Referring to the drawings, 1is a frame sup-
ported in any suitable manner and affording
bearing for a shaft 2, having sprocket- wheele
3 and. 4 keyed thereto over which wheels
sprocket chains or belts 5 and 6 pass, the

55

6o

lower ends of said belts passing over idler-

pulleys 7 and 8 on a shaft 9. A
vessel 10 is suspended to the frame 1 by

| -means of rods 1111, connected to the upper
rigid wall of the Vessel and to the frame,
| Whlle the lower rigid wall of the vessel is con-

nected to the spr ocket- belts 5 and 6 by a bar

-belts in opposwe directions as .the vessel 10

contracts and expands, _thereby intermit-

collapsible

65

70

tently revolwnn‘ the shaft 2 in opposite di-

rections,
Keyed on the shaft 2 are ratchet-wheels 13

and 14, and adjacent thereto are beveled

gears 10 and 16, mounted to turn freely on
the shaft 2, the two gears 15 and 16 bearing

ings in the frame at 21 a,nd in a projecting
arm 22 on the frame. Rigidly secured to the

shaft 20 is an arm 23, having a lever 24 piv-
oted thereto which is capeble of being vi-

75

Teversely- inclined pawls 17 and 13, engaging
‘the respective ratchet-wheels 13 and 14, and
said gears also meshing with beveled gear 19,
mounted to turn on shaft 20, which has bea,r-

8o

brated into and out of engagement with
ratchet-teeth on the rear face of the gear 19,

and thereby locking or clutching the gear 19
to the shatt 20. TO one end of said lev‘er 24

a slide 25 is connected, said slide being

mounted for movement perellel with theshaft
20 in a guide 26, secured to said shaft.
slide 18 connected toa- collar embracing a nut

27, mounted to turn on a screw-threaded por-

131011 of shaft 20. Mounted to fturn loosely

on the shaft 20 is a gear-wheel 28, to one face
| of which is secured a drum 29, 1nelosmg_a,;
spring 30, one end of which is secured to the -
shaft at 31 and the other end to the drum at
A ratchet-wheel 33, keyed on the shaft

This
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20, is engaged by a pawl 34 on the frame 1 | did gear 10, all in substantmlly the same

and prevente the shaft from revolving except
from right to left, while an arm 35, secured
to the nut 27, extends between two bars 50,
projecting from the face of wheel 28, thereby
preventing the nut 27 from turning except
with the wheel 28.

The construction of slide 25 and its opera-
tion in connection with lever 24 will be best
understood by reference to Fig. 3, where the
lever is shown pivoted at 37 to the arm 23
and bearing at its lower end a cross-arm 38,
at each end of which arin are projecting pins
39, between which a second lever 40 vibrates
on the pivot 37. A spring 411s connected to
the lever 40 and the arm 253, as shown, the
tension of the spring tending to hold the le-
ver 40 against one or the other of the pins 39.
The slide 25 has a slot 42 formed in the end
thereof, and the free end of lever 40 projects
through said slot. Kxtending across one end
of the frame 1 and having bealmt‘rs therein
is a shaft 43, on which is keyed the gear-
wheel 44, meshing with the wheel 28, while a
gem-wheel 45 1s loose on the shaft and has
projecting rods 40, between which plays an
arm 47, secured to a nut 43, engaging screw-
threads on the shaft 43 to prevent said nut
from turning on said shaft independent of
gear 45. A gear-wheel 49 is mounted to turn
loosely on the projecting end of shaft 43, and
this gear 49 has adrum 50, inclosing a spring
51, with one end fastened to the drum and
theotherend tothe shaft in thesame manner
as explained in connection with gear 28, the
spring 51 and the gear-wheel 49 bemn* the
driving-spring and gear of a clock mechan-
ism. T'arning in a chlllllﬂ' b2 1s a shaft 55
parallel with slmft 43, carrying ear-wheels
54 and 55, fast thereon and treatmg, respec-
tively, with gears 49 and 5.

Lttendmﬂ* across the end of frame 1 Oppo-
site to shafb 43 is shaft 56, having bearings in
the frame and carrying gear 57, keyed -Lher‘e-
to, and a flutter-wheel 58, also fast thereon,
the flutter-wheel being normally engaged by
A stop 59 exactly similar to that shown in
Ifig. 3, which stop is operated by a slide 60,
(vmxespondinﬂ' to slide 25,) having a collm--
engaging nut 48 on shaft 43

The operation of the device 18 as followq
Assume the vessel 10 to contain some expan-
sive agent or mixture, as air and ammonia-
oas in the presence of water, which will ab-
sorb a portion of the gas, and thus cause the
vessel to partially collapse, thereby elevating
the points 12 12, where the vessel is connect-
ed to the belts 5 and 6, and causing the wheel
16 to engage and tarn the gear 19 in a direc-
tion the reverse of the movements of the
hands of a watech. If now the temperature
should rise, the water in the vessel would
give off a portion of the absorbed gas, the
vessel would expand and cause gear-wheel
15 to turn gear 19 in the same direction as

T el ol .

manner as set forth in my patent above re-
ferred to. Since the gear 19 is clutched or
locked to the shaft 20 by the catch-lever 24,
the shaft 20 turns with said gear 19, thereby

winding up the spring 30 Wlthm the drum 29.

Gear- Wheel 28 islocked against revolution by
stop 59 through flutter-wheel 58 and gear 57,
and the 1ev01utlons of shaft 20 the1efore
cause the nut 27 to gradually approach the
wheel 19 and push the slide 25 till its slot-
ted end 42 advances the Iever 40 past 1ts me-
dian line, whereupon the
quickly throw lever 40 against the pin 39 op-
posite to that against which it rests in FKig.
3, thereby withdrawing lever 24 from engage-
ment with wheel 19, and thus dl%conneetmﬂ'

| said wheel from the shaft 20 and leaving ib

free to turn on said shaft. This disengage-
ment of wheel 19 from shaft 20 is timed to oc-

70
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spring 41 acts to

8¢

cur at the instant when the spring is fully

wound or wound to the desired tengion. The
action of the spring 51 is to drive the wheel
49, which may be geared in the usual way
with the cloek mechanism, and the wheel 45
is revolved around the shaft 45 by the inter-
mediate gears 54 55, thereby operating the
nut 48, whmh actuates the slide 60 and with-
draws the stop 59 from the flutter-wheel 58
before the spring 51 isrundown. 7This frees
the large gear-wheel 28, and it is driven in
the dir eetmn of the arrow, Fig. 2, and through
the gear 44 and shatt 43 IGWII]dS the spring
51, which is weaker than spring 30. The
revolution of the shaft 43 while winding
spring 51 advances nut 48 and slide 60 to
again cause stop 59 to engage flutter-wheel
53, the stop 59 being secured to a flexible le-
ver to avoid a too sudden stoppage of the
parts. It will be noted that by reason of the
construction shown in Fig. 3 the clutch-le-
ver 24 and the stop 59 are suddenly thrown
into and out of operation, thereby avoiding
noise and wear upon the mechanism. Ifrom
the foregoing it will be seen that the office of
the spring 30 is merely to store energy gener-
ated by the motor, and the spring may be
made large and strong, so that the supply of
anergy generated by the motor when atmos-
pheric changes are great may be utilized for
winding the clock during periods of stagna-
tion in weather conditions. |

In Fig. 8 of my Patent No. 685,269 I have
shown means whereby a wheel I’° and weight
W3 may replace the wheel 28 and spring 30
herein shown. In some cases the motor may
be directly connected to the clock-winding
shaft 453 without the intervention of an ar-
rangement, as spring 80, for storing power,

In Fig. 51 have shown an arrangement in
which the collapsible vessel is confined with-
in a frame 61, having long narrow slots 62 63
in its opposite sides, and guide-pins 64, se-
cared to the vessel, travel in said slots. A

sprocket chain or beit 65 is secured to the

e
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vessel throuwh a Cross- ba.r 71, .;Lttaehed to the
end. of the vessel and passes over idle pul-
leys 66, 67, 63, a,nd 69 on the frame and thence
to the Sprocket -wheel or drwmﬂ'-pullev 70,

which corresponds to either of the pulleys 3
It will be understood

that there. may be twoof the belts or sprocket-

or 4 of Figs. 1 and 2.

chains 65 and two of the pulleys or sprocket—
wheels 70, one on either side.

Fig. 4 111ustra,tes another Way of causing
the collapsible vessel to operate the sprocket- | a

- chain.
“vessel, 73 18 a rlmd flame hinged at 74 to any

In this figure, 72 is the collapsible

sultable supporb and the rod 75 being se-
cured to the movable end of the colla,pmble
vessel and pivotally connected to the frame
By connecting a single Sproeket -chain
to the lower end 76 of the frame the MmoVe-

ments of the collapsible vessel can be made
to produce increased movement of the

sprocket-chain,
Tnstead of the wheel 45, shaft 53 and wheels

54 and 55 for operating the nut 48 T may use
the construction shown in Fig. 6, in which

the wheel 49 has a hub or boss extendmﬂ*-

along the shaft 43, and an arm 77 is secured

_t,hereto and supports rods 78, between which
the rod 47 on the hub extends

The opera-
tion of this construction is 1dentleal w1th that

shown in FKigs. 1 and 2.
Having thus descmbed the mventlon I

~ claim—
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1. In.an automatw clock-winding device,
the eombination-of a motor actuated by vari-
ations in atmospheric conditions, a power-
storing device, and a clock mechanism, with

means automatlcally connecting and dlscon- --

necting said motor and power-storing device,
and automatic connecting and disconnecting
means befween said clock meohamsm a,nd

- the power-storing device.

2. In an automatic cloek-wmdmﬂ' dewee

 the combination of a motor operated by vari-

45

ations in atmospheric temperature and pres-.

sare, a power-storing device, automatic con-

necting and diseconnecting means operated

respectwely by the power-storing device and

- the motor to connect and dlseonnect the two,

55

a clock mechanism operatively connected to
said power-storing device for winding said
mechanism, and means antomatically discon-
necting said device an d mechamsm When the

latter is wound.
3. In an automatic clock- Wmdmg device,

the combination of a clock mechanism, a

power-storing device and a motor, w_ibh_a,uto-

matic connecting and disconnecting means |

“between said clock mechanism and storing

- device, and automatic connecting and dis-
Lounectmn’ means between said storing de-

60

vice and sald motor.

4, In an automatic clock wmdmfr dewce,'

the combination of a clock mechamsm 2
power-stormfr device, and a motor, a screw-

1 and mo'tm ‘a nut on said threaded. shaft and
'operatwely connected to said cluteh and aec- -

tuating the same to connect and dlseonnect |

the shaft and motor, means restraining said
nut from turning during the revolutlons of
the shaft, and means turning said nut around

o

said shaft during the Operatlon of the power-* o

storing device.
5, In aclock-winding devwe the combma-

tion of a motor, & powel-stormv device, and
a clock mechamsm, a shatt operatively con-.
nected to said power-storing device, a clutch =

between said shaft and motor, a spring op-

5

eratively connected to said clutch and means - "

6. Inaclock-winding device, the combma—

reversing the direction in which said spring 8o

throws said clutch at predetermined times.

tion of a motor, a power-stormg deyice and.

a clock mechambm with a clutch between

said motor and power-storing dewce,a spring-

actuated detent normally restraining the stor-

ing device against winding the elock mechan-

ism and means operated by the clock mech-

anism to reverse the action of the spring,
whereby the detent .is ﬁrlthdta,wn from the

power- -storing device. -
7. Ina clock-wmdmfr device, the combma-

a clock mechanism, with a eluteh betWeen

‘said motor and power-storing device, a de-
tent normally restraining the storing device
against winding the clock mechamsm, a

Q0

‘tion of a motor, a power-storing device, and -

95

spunﬂ'actuatmn‘sald detent, meansreversing

the direction of action of sald spring, and con-
nections between the power-storing device

and spring, and between the clock meehamsm
and said spring,

ICO °

whereby the detent is with-

drawn when the clock is nearly ran down and

is returned when the clock is wound.

8, In an automatic clock-winding dewee
the combination of a spring having a winding-
shaft, a power-storing devme a motor actu-

103

ated by variations in atmasnherlc conditions -

to move alternately in opposite directions,

with means for &etuabmn* said device durmcr-
the opposite movemeuts of said motor, a,nd_-

110

means automatically connecting and dISGOI’l- -
necting said motor and power- stormn'dewce, -

connections between said power-storing de-

vice and said winding-shafs, a stop normally
holding 'said power- g;tcnn_fw:r' device inopera-

tive, and automatic means perlodlcaliy Wlth- |
drawing and returning said stop. -

115

9, In an automatic cloek—wmdmﬂ' dewce, |

the combination of a mainspring and its

120

winding-shaft, a motoractuated by variations

In atmospherm conditions to move alter-
nately in opposite dlrectlons, anintermediate

power-storing spring, with means for actuat- - _
125

ing said power-storing spring during the op-
p051te movements of said motor, and means
connecting said motor to said power-storing
spring to Wlﬂd the same, devices automatie-
ally disconnecting said motor and power-

05 threaded shaft a clutch between sald shaft A stormn* spring When the latter 1Is wound to &

1‘39 |
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predetermined point, connections between | In testimony whereof I have signed this
said power-storing spring and the winding- | specification in the presence of two subserib-

shaft of the mainspring, a stop normally | ing witnesses.

holding said power- storing spring inopera- | WESTON M. FUILLTON.
5 tive and means automatically withdrawing | Witnesses: |

sald stop when the mainspring is unwound | E. F. MYNUTT,

to a predetermined point. h JNO. C. IIAUK.
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