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~ JAMES T. MILLER, OF ATLANTA, GEORGIA.

SPRING

-MOTOR.

- . . SPECIFICATION form:mg- pa,lt of I_ettevs Pa,tent N'o 413 954, dated Octobes 29, 1889.

ITo all whom ib ma J conecerty: |
Be it known that I, JaAMES T. MILLER a citi-

Appllcatmn filed October 12 1888 Senal No 287,895

(No model.)

o .:: o ;_ﬁ:«'en of the United States residing at Atlanta

‘in the county of KFulton and State of Geornla y
-5 have invented certain new and useful Im—.
. provementsinSpring-Motors; and Ido hereby

- declare the following to be a full, clear, and
exact description of the invention, which will
enable others skilled in the art to which it

appertains to make and use the same.

.My invention relates to various new and
useful improvements in spring-motors which.
are especially adapted to the operation of
fly-fans, jewelers’ lathes,.
and,in fact, any vauety of machinery 1eq111r-:
ing but a slight power to operate; and my in-.
ventwu 18 chamctenzed by its extreme sim-.
plicity, thorough effectiveness, portability,
and durability, .:111 of whwh ha,ve been dem-

sewing-machines,

onstrated by practical use.

~+ . " and produce a motor which can be wound in

- and tending to rotate a shaft a rotating gear-
S wheel r10'1d1y secured to thig shaft, a rockmm
- _non-rotatable ﬂ*e&r-whee] meshmn* with qaadr
. - rotating gear-wheel a device for converting
35 .
- rotatory motion,a band or pulley wheel oper-

~acting in conjunection Wlth said band or pul-

- seribed,
~claims.

‘a short time, and when once wound is capa- |
ble of running several hours; one in which
the source of power occupies the least possi-
‘ble space; one which can be readily stopped
‘or started, and one 1n which the speed will
be always plac‘rlcally uniforin; and the nov-
elties of my invention COHblSt of a series of

coiled springs coupled together side by side

the motion of the rocking gear-wheel into a
ated by such convertmw device, a governor
ley Wheel for regulating and making uniform

the speed of the same, and a peeuhar ratchet
device for winding the operating-springs, all

- of which will be more fully hereinafter de-
and whlch will be embod1ed in the-

I will now ploceed to desembe my inven-

~tion, attention being had to the acconipany-

- ing dmwmﬂ‘& Whelem like parts are desig-
) nated by 1den1310a1 letter..s of 1efel ence, and in
| whleh——- IR

Figure 1is a _'plan view of the whole device,
| .ShOWIH'D" the manner of attachment with an
~ ordinary sewing-machine; Fig. 2, a sectional |

[ view of the whole device; Fig. 3, a sectional

view showing the mechanism whereby the

rocking gear-wheel is prevented from rotat-

ing; Fig. 4, a sectional view illustrating the
ratchet device for winding the springs; FKig.
5, an elevation of the fiy-wheel and governor-
welghts, and Fig. 6 a sectional view on an
enlarged scale of the band or pulley wheel
and its connections, illustrating the means
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whereby the device may be stopped and .

started,and also the mechanism by which the
speed of the band or pulley wheel may be al-
ways approximately uniform.

From an inspection of Fig.1 it will be seen

that the device consists of a large cylindrical

casing A, within which the opemtmﬂ‘-sprmﬂ‘S
are loeated a smaller cylindrical casing or

“barrel B, w1thm which are situated the mul-

tiplying gea,l-wheelb, the converting device

| for rotating the fly or face wheel and a por-
The objects of my invention are to pr ovzlde_

tion of the governing device, and a still

‘smaller  cylindrical casing C, within which

the secondary dlwmﬂ-qhaft 10tates All of
these different parts jﬂst enumerated will be

described in their regular order.

In most of the spring-motors heretofore
used it has been customary to use but one
spring, and 1f the motoriscapable of running

any considerable length of. time it will be |

seen that thisspring 1n11stbe necessarily very
long and bulky, and would thereby render
the motor entirely unfit for use on a sewing-
machine. By the use of my invention th1s
defect is entirely overcome by simply mak-

ing use of a number of shorter springs
coupled together side by side in a peculiar
‘manner, so that any number of springs will

occupy the diametrical space of a smﬂ'le
spring. |
The forward wall ¢ of the casing b is for med

-with the long hollow cylmdrlcal projection

75
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b, extendmﬂ‘ directly out. therefrom, and

within this projeetion O the main driving-
shaft ¢ of the device is adapted to operate.
Secured rigidly to the flange d, made inte-
gral with the casing B, is the d1 ume, formed
with the overhanﬂmﬂ flange e’. “Placed in
juxtaposition to th1s d1 um eis another drum
f, provided with an overhanging flange f

95

I00

and with a eylindrical hub f2, enenclmﬂ' said

projection b and in a direct vertical 11ne with
the flange ¢’. Arranged side by side to the

I. nfr‘il""frl . . -Il.'ll..,..-i.
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e’ by means of the pin or screw /v .

20
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drom f are any number of other drums ¢ ¢ ¢
g, 1dentically constructed and mounted on
the projection 0, and these drums are each
provided with a hub ¢’, similar to the hub f=,
which extends in a direct vertical line with
the overhanging flange of the adjacent drum,
as shown in Fig. 2. Before being placed in
position on the projection b the various op-
erating-springs are first introduced inside of
these drums, as follows: Beginning with the
drum ¢, one end of the coiled spring /1 isfirst
securely fastened to the overhanging flange
The
spring is then wound around the projection
b the requisite number of times and is then
secured at its other end to the hub f? of the
drum f, so that it will now be seen that all
the power of the spring /i will be exerted in
rotating the drum f.
secured at one end to the flange ” of the drum

1 and is wound aroundthe projection b in the

same direction as the spring i and is secured
to the hub of the adjoining drum. As all of
the other springs are placed in position in
identically the same manner, further deserip-
tion regarding this is needless.

When all the springs and drums are in po-

‘sttion on the projection b, and, with the ex-

ception of the drum e, are capableof rotating
caslly on said projection, it will be seen that
when wound the spring in each drum will
tend to rotate the adjacent drum, so that ex-
actly or nearly the same result is accom-
plished by using a number of short springs
as if one continuous spring of the combined
lengths of all were used. The end of the
spring in the last or farthest drum is secured
tothe hub orcylindrical portion j of the sleeve
J's made of any angular or irregular shape,

40 S0 that a firm hold will be offered the crank

15
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J° when placed in position thereon, and within
this sleeve is located the ratchet mechanism
for winding up the various springs in the re-
spective drums.

Keyed rigidly tothe main driving-shaft cis
a nut or hub £, formed on its inner portion
with three or more inclined tracks &’ &’ 77,
and the extreme outer ends of these tracks
extend verynearly to the interior walls of the
sleeve 7’. Adapted to roll easily back and
forth on these inclined tracks &k’ &’ 1’ are the
metallic balls { [ [, respectively, made of such

~ a size that when at the lowest portion of each

6o
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track, or that portion nearest the main axle,
such balls will also extend very nearly {o the
1nterior wallsof the sleeve 3. It will now be

seen that when the crank j*is placed in posi-

tion on thesleeve ;’ and rotated, so as to wind
up the various springs, the balls I [ [ will not
interfere with the rotation of said sleeve, but
will be caused to roll in a direction toward
the lower portion of each track, and the main
driving-shaft ¢ will thereby remain station-
ary.  After being wound and the crank has
been removed the various springs will tend
to rotate the sleeve 7’, and this rotation will
cause the interior walls of the sleeve 5’ to en-

The next spring @ is.

‘ball n.

413,954

gage with one or more of the balls [ [/, and
the said ball or balls will be forced up the in-
clined tracks, and will thereby become tightly
jammed between the sleeve and inclined
tracks, so that the hub or nut &£ and the
main driving-shaft ¢ will be forced to rotate
with it. |
In order that the drums may be effectively
prctected from any shock, and to preventthe
entrance of any foreign substance, it is ad-
visable to make use of a shield or cover m,
made preferably of sheet metal. and which
may be held rigidly in place by being se-
curely fastened to the immovable drum e.
The shaft ¢, which should be made of some
very hard metal, is provided at its extreme
end inside of the casing B with a ball n, pref-
erably made integral with said shaft, though
of course this is not strictly necessary. Fast-
ened rigidly to this shaft adjacent to the ball
7 18 a beveled cogged wheel o, with its teeth
so pitched that a linedrawn along the top and
bottom of each would pass exactly through
the centerof the balln. Upon this ball » an-
other gear-wheel pis mounted, and this gear-
wheel is what I term a “rocking” gear-wheel,
on account of its peculiar motion when in
operation. The teeth of both of these gear-
wheels are pitched rathermorethan usual, so
that the teeth will slide over each other very
readily. The mounting of this rocking gear-
whee!l on the ball n 1s effected by means of a
cap p’, partially surrounding said ball n, as
shown in Fig. 2, and screwed or otherwise
secured to the web of the rocking gear-wheel.
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It will be seen from an inspection of Fig. 2

that the rocking gear-wheel engages with the
gear-wheel o only at one point, and it will be
evident that the rocking gear-wheel is capa-
ble of engagement at any point on the pe-
riphery of the gear-wheel o by simply rock-
ing the gear-wheel p on the ball n, so that
1ts teeth will engage successively with the
teeth at different points on the gear-wheel o.
In order that the rocking gear-wheel may be
prevented from rotating and still not be de-
prived of its rocking motion, I make use of the
device illustrated in Fig. 3. The rocking gear-
wheel has cast on its periphery the twointegral
ears q q,each provided with a hole extending
entirely therethrough, and the center of each
hole is exactly in line with the center of the
A yoke D’, as shown in Fig. 3, is pro-
vided with the semicircular arms 7 7, and with
cylindrical projections 7’ ' connecting the
same. Hxtending directly through each arm
r, at the middle points thereof, and entering
the holes in the ears ¢ q, is a pin 7° so that
it will now be apparent that the rocking gear-
wheel 18 pivotally mounted with the yoke D’.
The projection 7’ is pivotally mounted in the
casing 7° in the side of the casing B, and the
center of said projection is exactly in line
with the center of the ball n. By means of

this arrangement it will be evident that the
gear-wheel p 1s at liberty to rock freely in all
directions on the ball n, but cannot partake -
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:"'of & rotary motmn

chamber ¥/,

ball n, as shown in order that 1;11(,, ball may

A be 111br10dted 1f desired. - Fitting tightly in-
S oside of this ehamber 18 a rod %, whose other
" end is in loose engagement w1th an opening
.+ . or chamber in the face of the face-wheel u.

It will be seén that by rotating the face- wheel

i-.f"i.f W the rod # will be caused to rota,te with it on
e & different center, and that this rotation ot

| Lhe rod, eommunlcated by means of the cas-
R p to
;partake of a 100]{111:3 motwn so that its teeth

will engage, 1espectn ely at bueceedmw pomt%
with the teeth of the gear-wheel o.

ing or hubt will eause the ﬂ‘em-wheel

- The face-'ﬁheel v is rigidly mounted on the

shaft w/, provided with- a long evlindrical
~chamber 22, extendmﬂ“ its entue lenﬂ'th and

on the Othel end of thlb thft 1S mounted the
+" " pulley or band wheel v, so as to be depr ived

of rotary
.'pulley orband wheel is provided with a cham- _'
‘ber v, for the purpose hereinafter explﬁmed

e and a snmlz—u chamber v*is made in the shaft

L0

with whieh the thumb-nut 2 engages.
- face-wheel w is cast with the two sets of ears
o ww and pwotally mounted upon each set or

but not le.,teml movement. This

u! for a like reason.

the other end with a screw- threaded portlon
The

-enlarﬂ'ed head v* of the rod L2

a 110'ht—ann*led arm wg enﬂ‘aﬂ‘lnﬂ under the

Insufle of the

chamber ? i is a coiled spring encircling the

rod +® and bearing against the partltlon W hleh -_
. separ ates said ehamber from the chamber
©400

v’ __and in this latter chamber is another

o spring similarly coiled and bearing against
- the inside surface of the thumb - nut v,
. The tension of the two. springs is sufficiently
o0 powerful to norma,lly keep the pulley or band

C a3

‘wheel from bearing against the casing C, but
" when the face-wh eel is revolving too mp1c'l1y.
" the governor-weights: are thrown apart by |

l_eentmf ugal fnree, thereby elevatmn* the right-
~r angled 1evers and the rod. '’ with them, and

s

the band or pullev wheel is thereby forced |

- over against the casing until the friction
7 caused thereby is sufficient to cause the face-
-~ wheel to slacken its speed. When the speed
‘o has diminished sufficiently,- the centifugal

58

55 force will not be powerful enough to oppose
- the tension of the two springs, dnd the band

coor pulley wheel will thereby be retracted from
" the casing C. By means of thethumb-nut 2°

60

et the tensmn of the springs may be easily ad-
- Justed and the speed thereby regulated, and
_ when it becomes necessary td stop the device
- the thumb-nut is forced against the pulley-

‘. wheel, so as to press the same tightly against
-+ the casing C, and the friction caused thereby

o :i?-'l o plamed

w111 pr event any motion of’ said pulley-wheel.
The action of the two gears will now be ex-

413954

Cast mteﬂ*mlly W;lth the -
. rocking ge&r—wheel is a long hub or casing ¢,
. provided on its interior with a eylmduca,l'

pr eferably extending out to the ‘madé correspondingly greater.

ing motlon

—1. e., has engaged with every

Extending the entire
-_1enﬂ'th of the chamber v?is a rod ¢ v, provided
o+ aboneend with an enla.rn ed-head % and at |

The 1ock1ng gem-wheel P has pref— |

erably one more tooth than the cear-wheel o
though it will be understood thaJt when Vely
1a,1ﬂe wheels are used this differeénce may be

In order that

710

the action of these gears may be better un- -

derstood, I *mll deser 1be the several coacting
parts in a reverse order. Tirst, suppose that

the pulley or band wheel is slowly revolved,
thereby rotating the shaft «’ and the face-
“wheel w with 1t
“wheel u will cause the rod #* to move as be-

This rotation of the face-

fore described, and this movement of the rod
©* will cause the gear p to partake of its rock-

time 113 makes a complete rocking movement
tooth on the

and its teeth will engage with
the teeth of the gear-wheel 0 at successive
‘points on its cueumfelencp
‘rocking gear-wheel has one more tooth than
the gear-wheel o, it follows that for every

go

Now, as this

gear-’wheel o—the gear-wheel o will be ad- .

vanced one tooth. Now, therefore, if the
gear-wheel o0 is made to 1otﬂte by the tension
of the operating-springs, it will cause the

‘gear-wheel p to perform one entire rocking

0O

movement for every tooth which may be ade

vanced on the driving-gear o.

Every time
the gear-wheel p makeS one complete rock-

95

ing movement the pulley-wheel is rotated

once by means of the connecting-rod #, and
consequently it will be seen that the pulley

or band wheel will make as many revolutions

while the oea;r-wheel 0 is rotating once as

100

the entire number of teeth on SllCh gear-

wheel.
Tn order

that the diff

ily had Wlth the interior of such casing.

erent paits may be
lubricated or repaired, if necessary, it might

be advisable to hinge the upper por tion F of
the casing B, so that free access co uld be read-

T 0"5

The whole apparatus is adapted to be se- f |

cured to the qewmo-machme or other device

by means of bolts or serews passing down
through suitable openings in the plate G, and

the power from the pulley or band wheel 18
of course utilized by suitable belting.

I1ICO

Such a device as above deseubed has un-

‘dergone several practical tests, and it has

been found thatsix springs, occupying a space

I15

of less than seven inches in dmmetel by ten

inches in length, hav e, by means of the two

gear-wheels, sufﬁcwnt power to rotate the
pulley or band wheel ovier seven thousand

revolutions, and with ample force to drwe'
any 01d1n31y sewmﬂ-mauhme - -

Having now deseribed my invention, Wh&t I
claim as new therein, and desire to secure by
Letters Patent, 18— |

1. In" a spring- motor, a series: Of coiled

120

125

springs- arranged side by side and all’ con- |
nected towether in combination with the ro-
tating gear-wheel 0, the rocking gear-wheel p,

‘the connecting-rod tg and the pulley or band
‘wheel, substantmlly as herein set forth.

130

2. In a spring - motor, a series of coﬂed‘_

;,-caplmﬂ's arranged  side by side and all con-

nected tOﬂ'ether in combination Wlth the mmn
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~driving-shaft ¢, formed with a ball »n thereon,

rotating gear-wheel mounted on said shaft, a
rocking gear-wheel loosely mounted on said
ball,the rod #*, connected to said rocking gear- |
wheel, and the pulley or band wheel, substan-

tially as set forth.

o. The combination of the operating-springs,

-themaindriving-shafte,deriving power there-

IO

from, rotating gear-wheel rigidly mounted on
satd shaft, having the ball 2 formed on the
end of said shaft, the rocking

“bracing said rocking gear-wheel, for the pur-

pose set torth, the connecting-rod 3, and the
pulley-wheel, all combined and arranged sub-

stantially as described. |
4. Thecombination of the operating-springs,

the sleeve j, connected thereto, the hub or
- nut k&, fitting loosely within said sleeve and

20

provided. with inclined tracks &’ Lk’ k', the

“balls [ I [, mounted on such inclines, the main

~ driving-shaft rigidly connected to said hub or

~extreme end of said shaft, the rocking gear-
wheel p, mounted loosely on said ball, the

35

nut, the rotating gear-wheel mounted on said
~main shaft, having the ball n formed on the
end of said shaft, the rocking gear-wheel
loosely mounted on said ball, the yoke D, en-

cireling said rocking.gearswheel, the connect-

Ing-rod #, and the pulley or band wheel, sub-
stantially as set forth. S

. 30

9. The combination of the operating-
springs, the main driving -shaft connected

therewith, rotating gear-wheel mounted on

said shaft, having the ball n formed on the

rod #%, connecting said rocking gear with the

- fly-wheel v, the face-wheel u, the shaft w/,

40
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and pulley or band wheel mounted on the
same, substantially as set forth.

6. The combination of the operating-
springs, the main driving-shaft connected
therewith, the rotating gear mounted on said
shatft, having the ball n formed on the ex-
treme end of said shaft, the rocking gear p,
loosely mounted on said shaft, the connect-
ing-rod #*, the face-wheel u, mounted on the
shaft «’, the rod +® within said shaft, and
the pulley or band wheel mounted on said
shaft, substantially as set forth.

7. The combination of the operating-

‘gear-wheel p,
loosely mounted on said ball, the yoke D, em-

1

as. herein described.
9. The combination _
springs, the main driving-shaft connected

418,054

springs, the main driving-shaft connected

therewith, the rotating gear-wheel mounted

on said shaft, having the ball formed on the.
extreme end of said shaft, the rocking gear-
wheel loosely mounted on said ball, the rod
#, the face-wheel u, the shaft «', the rod +*
within the same, and the governor-weights

acting with said rod, for the purposes set

forth, substantially as described. o
8. The combination of the operating-

springs, the main driving-shaft connected

P

therewith, the rotating gear-wheel mounted

on said shaft, having the ball n formed on

the end of the same, the rocking gear-wheel 6 |
05

p», mounted loosely on said ball, the connect-
ing-rod #, the face-wheel «, mounted on the

shaft w’, the rod v* within said shaft, the.

governor-weights pivotally attached to said

face-wheel, coiled springs encircling said rod

v?, for the purposes set forth, and the pulley-
wheel mounted on said shaft u’,-substa,ntmlly

therewith, the rotating gear-wheel mnounted

on said shaft, having the ball  formed on
the end of the same, the rocking gear-wheel

70

of the Opemting—. .

75

7, mounted loosely on said ball, the connect-

ing-rod #2, the face-wheel «, mounted on the
shaft ', the rod v* within said shaft, the

3o
governor-weights pivotally attached to said
face-wheel, coiled springs encircling said rod

w'’, for the purposes set forth, the pulley or

band wheel mounted on said shaft«’, and the
thumb-nut on the extreme end of the rod «’/,

substantially as described.

]

- 10. Inaspring-motor, the combination, with

a gear-wheel o, rotated by means of springs,
of a gear-wheel p, provided with a different
number of teeth from the gear-wheel o, oscil-
latingly mounted on a ball and held from
rotation by means of a yoke, substantially as
set forth. T -

In testimony whereof I affix my signature in
presence of two witnesses.

. JAMES T. MILIL.LER.

 Witnesses:
WM. 1. HULSEY,
VW. C. ASHER.

QcC
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