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_ To all whom 375 ma Y CONCErT:

Be it known that I, ALBERT A. WOOD a
citizen of the United States of America, a,nda,
resident of Atlanta, in the county of Fulton
and Stateof Georﬂla, haveinvented a certain

- new and useful Spring-Motor; and I do hereby
"~ declare the following to be a full, clear, and

- exact deseription of the invention, such as will

- enable others skilled in the art to Wthh it ap-

o
- being had to the accompanying drawings, and

15

pertains to make and use the same, reference

to letters of reference marked thereon, which
sald drawingsform a part of this spemﬁeatlon

This 111vent10n consists of a peculiarly-
construeted spring and mechanism for wind-
ing it, mechanism for transmitting stored-u

- power and to regulate, automatm&lly and ar-

- bitrarily, the speed resulting therefrom,.and
_of other details, all of whmh are 111ust1a,ted

| I.'.zc.'_ in the aceompanymﬂ' drawings and will be_

- tully described in this specification.

‘The figures showing the invention as benw

- attached to a %Wlng-lnaehme are brleﬂy de-
- scribed as follows: -

23

Figure 1 is an elevatlou of the back 51de
of a sewing-machine, showing-a part of the

~ table and the motor, a part of the motor be-

30
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4o

ing in vertical section central to the axis of

the spring. Flg 2 18 a cross-section of the

table a,nd a view of the motor, lookmw from
the direction of the right- haud side of Fig.
1, showing the connectlon of the motor mech-.
anism w1th thatof the sewing-machine.
‘318 a view of the pedal by Wth]l the speed of
the machine is arbitrarily governed. Figs. 4
“and 4* show an enlarged view of the lockmo'
. mechanism by which the motion of the mo-

~ tor may be prevented. Fig. 5is an eleva-

tion of the motor, the view bemﬂ* from a di- |
rection opposite that shown in Fw* 2, a part

of the figure being in section on the lines 5,
- Figs. 6 and 8, and another part having a por-,'

o tion broken away to show the wmdmg -gear-
- ing inside the ]J]OtOI'-Gd,Sll]U‘ and a brake to

45

 ing in section on line 6"/, Fig.
- the part shown in vertlcal sectlon in Fig.
5»::: the erank and hanger being in sectlon on

prevent an accidental recoﬂ of the spring.
‘Fig, 6 shows a plan of the winding-gears and

the stop to prevent the recoil, the casing be-

hnes 6 and 6’, respectwely, Fw‘ 5 Flg 7 1s t01 and maehme bya belt 1nstead of the con-

Fw -

5, and also of
d,
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a section throun*‘h the easmﬂ'-cover on the line R

7, Kig. 6, and shows an end view of the stop

tO Preveut the accidental recoil of the spring

‘and 1ts lateral position to the winding-gears. s 5

Fig. 8 is a section on the line 8§, FIU‘ D.
- Fw* 9 18 a profile of a section on the llne 9,
Fm 1, and shows the plauet—ﬂ'e&rs that ﬁrst
Itransml.t the power from the spring. The
| pinion of the disk
| pair of planet-gearsis shown in section.
figure also shows a part of the device for lim-
]11,11:1':" the winding’ and unwinding of the
spring. Iig. 101s
| the line 10, Fl

spring. Fig. 12 is a sectional view of Fig. 11
i on line 12 in that figure.

| by the arrow 13, Fig. 11,

that figure, showing the attachment of the
spring. Fig, 15 is a side view of the spur-

that carries the second
This

a profile of a sectlon on
1, and shows the second palr ¢
of planet- wears, and in section the pinion of
up. | the spur-gear that drives the crank-shaft.
‘Fig. 11 is a view of the disk that carries the

i first pair of planet-gears and the deviee for |

limiting the coiling and. uncmlmg of' the 70

N

Hig., 18 is a view |
from the direction and of the part mdlca,tedj_
Fig. 14 is a section

: through a portlon of Kig. 11 on the line 14 in ¥ 5  '

gear that drwes the crank-shaft and of the =

" baek of the contiguous beveled wmdmﬂ*-gea,r

‘showing the devwe by which an excessive
speed is a,utomamca,lly prevented. Fig. 16 is -

8o

an edge view from the top of the spur-gear :

shown in Kig. 15, and a horizontal seetion on
the line 16 in that figure of the beveled geuar,

showing a profile of the back of the bevel-

gear, Wlth which the governor has ft’thlOIlELI R

contact.

In the ﬁﬂ'hres the d1fferent detmls ale um- |

7f01 mly marked by reference-characters.
The sewing-machine head A, table B, and
| band-wheel G, Figs. 1 and 2, may be of any

go

ordinary constructmn, as the device to be

nection with the band-wheel- driving crank
but the usefulness of many of the features of
the invention are not limited to this form of

hereinafter desceribed is shown as having con-

construetion, nor to the driving of sewing-

machines, as many other kinds of machmes-

can be driven by this motor with equally |

good.- results, and often it might be prefer-;x':oo :

able to make the conneetion between the mo-
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necting-rod that is shown in Figs. 1 and 2. | frictionof practical consequence in the spring.

The conneetIHO‘-rod C’, (best shown in Fig. 2,)

connects the treadle cr&nk ¢ on the band-*

wheel shaft with the crank-disk D by means
of the link D’, said link being journaled in
the connecting o-rod and in the d1sk as shown.
The arm C*is pwoted on the bracket C? and
on the connecting-rod C’, and gives the said
rod fulcrumal support and causes it to carry
the crank ¢ over the “dead-centers.” The
disk D is fastened on one end of the shaft D,

and on the other end is fastened the pinion |

D3, which is best shown in Fig. 1, as is also
the train of gearing, that will now be de-
seribed, except when reference shall be made
to other fieures. The spur-gear E, that en-

- gages Wlth the pinion D3 and The disks If

- run the

“&eribed her elnaftel

and G, that carry the f:tuds 7 and g, on which
planet-gears I’ and G/, run loosely
on the wmdlntr-shaft L’, that will be de-
The planet - gears G’,
running on the studs ¢g on the dlsk (x, en-
oage the internal gear G*, preferably cast in-

- teﬂ‘mlly with the casing H, and the pinion F*

on the disk F, as shown in Ifigs. 1 and 9.

- The pla,net-nems F’/, running on the studs f

- on the disk F,engage the mtemal gear F° and

30

the pinion E’ on the spur-gear E, as shown in
Figs. 1 and 10. Thus it will be seen that the
crank-shaft is driven by a system of planet-

- and-spur gearing from the disk G. The com-

pound torsion-spring K is attached at one end |

to the disk G and at the other to the disk I,
- the preferred form of attachment being best

35

shown in Figs. 11 and 14, and consists of the
bent ends ot the spring passing through a slot

- and around one of its edges, the slotted por-

- 40

tion of the disk and theends of the spring be-
ing shown in sectional Fig. 14, both the disks
G and L being alike In “this respect. The
spring K is composed of a series of coils K/,

- K2 K3, and K%, the number being governed b}

45

the requlrements, and the ob;]ect being to ob-
tain a greater elasticity than could be gotten
in a common torsion-spring of a given length

~and strength, the different coils being made
- from wire of a gage in proportion to its length,
“in order that the limit of torsional elasticity

50

separate coils,and itsstrengthis the combined

of each shall be thesame. Of course thelimit
of elasticity of the entire spring 1s that of its

strength of all the coils. Thedisk (Fisscrewed

on the sleeve G3, Figs. 1 and 12, said sleeve

50
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being a running fiton theshaftT/. Itis pref-
erable that the sleeve G3 should have only as

- much length as necessary to furnish a sufii-
cient bea,rmﬂ' for the disk G, and that the bal-
~ance of the 1enﬂ*th of the shaft between: the
disks (G and L should be covered with similar
loosely-running sleeves G°% that can usually

be made from common pipe in short sections.

‘The object of the short sleeve is to furnish a
core for the spring that will run, each section
‘having a tendency to 4ceommodate itself to
the dlfference in the speed of revolution at |

the different 10n0‘1tud1nﬂl points of internal

iy, SR

l

1.

with 1t.

These sleeves fill the space between the two

dlsLs, and the collar G4, fastened on the shaft
L/,preventstheir spreadmﬂ' Thecollar G*also
has, in connection with the wheel G°, another
function-—namely, that of limiting the wind-
ing and unwmdmﬂ' of the 5p1111g K. Thecollar
Gthas aproj ectmﬂ' finger ¢/, that at each revo-
lution engages one ot the pins g on the wheel
G°, on the face of which is a series of circular
indentations g° of thesame radius as the collar
G*and the samein number as the pins g% The
collar G* has a depression g* (shown in Figs.

11 and 13) in its face to allow the points be-

tween the indentations ¢° to pass. At a lit-

“tle less than a revolution in either direction

the part ¢° on the wheel G° will meet the part
g% on the collar G* and stop the winding or
unwinding in that direction. The spring K
being a,tta,ched to the disks G and L, its ef-
fective force is exerted on the disk G and the
spring is wound and the accumulated ten-
sion is held by the disk L, as will be ex-
plained. The disk L is fastened on the shaft

L/, preferably by being screwed on and keyed,

as shown in Ifig. 1. Near the other end of
the shaft I is keyed the bevel-gear M, and
on the lateral shaft N/, Figs. 5, 6, and 7, is
the pinion N, meshing with gear M. The
other end of the shaft N” at the front of the
machine-table is journaled in the hanger O,
on the front side of which is the eylindrical
boss O, which is eccentric to the shaft, and
on the shaft is fastened the drum P, having
an interior ¢ylindrical surfaee p’, surround-
ing the boss O’.
Refeumﬂ‘ to Fig.
drum P in the direction indicated by the ar-
row p will wind the spring, and on the stop-
ping of the winding the drum P will be held

and reaction will be prevented by the frie-

tion of the curved wedge Q, between the ec-
centric eylindrical surface on the boss O’ and
the internal cylindrical surface p’. The
spring Q" presses the wedge in the direction

of the convergence of the opening between

the boss O’ and the surface p’.

To provide against the consequences of
the accidental slipping of the friction-cluteh
thus described, a safety-stop R, Figs. 5, 6, and
7, 1s applied to the winding-gears M N.
stop R consists of an arm pivoted onthe hub
of the gear M and pressed by the coil-spring
R’ aﬂ'ebm%t the washer R?, that is fastened to
the hub by the pin 7, Flh 5, and revolves

upwardly, as shown in these figures, it will
carry with it the stop R by frictional contact
with the washer R* until the stop is stopped
by contact with the casing-cover H’; but when

moving downwardly or in the backward di--

rection the sald frictional contact will carry
the lower edge of the stop R down into the

8, the turning of the

While the gear M moves forward or

70
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teeth of the pinion N, which by its backward

revolution will give the stop a lateral move-

ment, carrying the upper edge into the teeth

bearing of the spring, there being no other | of the gear M, as shown by the broken lines
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preventlnﬂ' the further reaetlou of the spring
K. The forward movement of the gears will
release the stop and the spring R’ and the
frictional contact of the stop R, with the

‘washer R® will retmn it to its mnor mal pos1-

tion.

drical boss S’ that is surrounded by the in-
ternal eyhndueal surface p* on the drum P,

‘the said internal eylindrical surface and ec-
~ centric cylindrical boss being provided with
- a contacting curved wedge and a spring Q3

that are like, and perform the same functions
as, the wedge Q and spring Q’, described
above. On the side of the lange on this

sleeve and at a right angle to its axisisa

- rectangular hole throuﬂ*h which the crank T

20

passes.

~ to adjust its length, and is held in position

~as to length by the serew T”..
~ the fIlCthIl clutech connecting the sleeve S|
-with the winding-shaftthe crank may be used

By reason of

as a crank or as a lever, Wmdmﬂ' by a baek-

emd forth movement.

- The speed of the uank-dlsk D and of the

:  driven machine is regulated by the pressure
- of the friction-brake lever V, Figs. 1. and 2,

. 3.0

against said disk, the pressure beln y given by

the foot-pedal W Hig. 3, pwoted near the
floor and connected with the lever V by the

- rod W/, passing loosely through a hole in the

35

free end of the lever V and thl ough a hole in
the lug d on the journal-box D5,

by the lighter spring V’, (shown in the same

figure,) which abuts aﬂa,mst the bottom of the
lum‘ d and thetopof the brake-lever V. After

| the brake-lever V shall have been pressed

- coincide vertwally with the lever W3,

0

against the disk sufﬁclently hard to stop the
machine it may be locked in that cendition
by compressing thespring W?enough to cause
the notch w, Flﬂ's 4 and 4* in the “rod W to

rod W’ is flattened for a shmt distance a,bove
the notch w, as shown at w’ in Figs. 4 and: 42,

~ and the lever W3has a notch formedbetween
~ the prongs w?® and w?® which will allow the

55

rod to drop slightly and catchon the shoulder
formed by the flattened portion w’, as shown
by the broken lines in Fig. 4, Whleh will pre-

vent the turning back of “the lever W4 with-
out first shfrht]y raising the rod W', which

. - will prevent the accldental unlockmn* of the
~ friction-lever.

60

T'o prevent an excessive s speed. that mwht

be caused by accidentally removing the re--|

- sistance to the force of the spring, the arm 7,

gear E, and is so proportioned and arranged,

to the gear E. -

- On the huub of the dram P is JOH]‘I]Eﬂed a,.
flanged sleeve S, having an eccentric eylin-

The crank T bhdes through this hole

Connection :

between the rod W’ and the lever Vis by a
- coil-spring W* of considerable stiffness, as |
- shown in Figs.1 and 2, and the bmke-level V|
18 held away  from the disk D when not i in use

The

7, effectually lockmﬂ these Tears zmd I by centmfucral force 1nt0 contact with the bev-— .
eled back suie of the gear M, which is always

stationary or runningin the dlrectmn opposite .

‘The Welﬂ‘ht of the arm Z and
the stlffness of the spring Z’ should be such as.

will cause the spring to hold thearm in the po--
sition shown by the broken lines Z? at any or-

70

dinaryordesired Speed but that will allow the -

centrifugal force at any faster speed to throw

the arm. o the position shown in Fig. 15, in
‘which position the face Z3 will come mto con-
tact with the beveled surface Z* on the back

75

of the gear M, and, by reason of the turning-

point of the lew er bemn' nearer to the ceutel |

of revolution than the contacting-point on

the surface Z*, the wheel E, running in the di-
rection indicated by the arrow z, will force the

face Z3 against the inclined sur face Z* with a
force In proportion to its resistance to slip-

ping and to the angle of the arm, and thus
‘regulate the speed with the 1equued accu-
racy. It is obviously non-essential that the

pa,rt having the surface Z* should be a gear.
The. prefe1 red form of construction for the

frame of the outlying parts of this machine— go

“that is to say, the parts not contained in the o

casing H H'—is by a pipe or tube L?, Fig. 1,

the casing H, and the pipe O2 Figs. 2, 5 and

beo

-_.that connects the han ger L8, in which the Shdf -
L is journaled, with “the. casing I, the pi pe
D4 same figure, that connects the box D5, in:

Wthh the crank-shaft D? is journaled, with 95

0, that conneets the hanger O in vshlch the

parts |

.a,haft N’ is journaled, with the casing-cover

H’, the pipes being serewed into the respective 100

The casing and hmﬂ"els may be attached“".__

to the driven machine in any approved way, -

they being shown as screwed to the wooden

table of a sewmtr-machme

Having thus descnbed my. 111?611131011 what L
I claim as new, and des1re to secure by Letters
Patent, 18— |

1. In a device of the class spec1ﬁed the-'

winding-shaft N’, the drum P, fastened on

said Wmdmﬂ'-shaft a,nd ha,vmﬂ an internal

cylindrical surface plya statmuary boss O,

105

110

the cylindrical surface of which is correlative -

and eccentric to said surface p, and a wedge

Q, fitting said correlative surfaces, for the pur- 115

pose Spemﬁed -
2. In a device of the class Sp@GlﬁPd the

'n*ears M and N, journaled so as to intermesh,
_ithe stop R, journaled freely on the hub of the
gear M, the washer R? forming a shoulder on

120

the said hub for the portmn of said stop

around said shaft, and a spring R/, operating
to gause frmtlona,l contact of thestop and the

purpose speclﬁed
3. In. a device of the class speelﬁed the

‘gears M and N in the train of winding mech-
Figs. 15 and 16, is pivoted to the side of the .'

said shoulder, substantially as and for the

anism and the automatwally—actmw stop R,

mounted on a spring-shaft and. hamng fric-

65 as shown in these ﬁﬂ'm es, as to be thrown cmt tional contact with the movmﬂ' parts of the

130




-sald mechanism and adapted to engage both

10

20

sald gears, substantially as shown and de-
scribed, and for the purpose specified.

4. In a device of the class specified, a shaft
surrounded by a coiled torsion-spring and a
multiplicity of short sleeves forming a core
for said spring and running loosely on ‘said
shaft for the purpose of preventing the wear-
ing of said spring. |

5. In a motor, a torsion-spring consisting of

a serles of different-sized wires coiled concen-
trically, the smaller wires being arranged in-

side the others in graduated order, said wires
being secured at their ends to disks, substan-
tially as described.

6. In a device of the class specified, as a
means of limiting the winding and unwind-
ing of the driving-spring, the collar G4 at-
tached to the winding-shaft and revolving
with it and having the projecting part ¢’ and

- ¢° and the depression ¢* in combination with

30

the disk G, that is revolved by the driving-
spring and has journaledonits side the wheel
(=*, carrying a series of pins ¢°® on its side and
an equal number of circular indentations ¢
in its periphery, and the projecting part ¢, all
constructed and arranged substantially as de-
seribed.

7. In a device of the class specified, as a
means of transmitting rotary motion from one
crank to another, the crank-disk D, the link
D’,pivoted thereon, the connecting-rod C’, piv-
oted to the link D’ and to the crank ¢ of the

Tl

machine to be operated, and the pendulum- |

470,611

arm C?, stationarily pivoted at one end and at
the other pivoted to the middle of the connect-
ing-rod C’, substantially as specified. .

8. In a deviceof the class specified, the com-
bination of the rod W', having the notch w,
the lever V, lug d, and the lever W?, pivoted
on said lug d and adapted to be turned into
the said notch and prevent movement of said
rod, for the purpose specified.

9. In a device of the class specified, the com-
bination of the rod W', having a notch w, and
a flattened portionw’, a lug d, through which
sald rod may move vertically, a brake-lever
V, elastically connected to said rod and oper-
ating upon a wheel, and a lever W3, pivoted
on said lug and said lever having prongs w?
and w0° thereon, substantially as described.

10. In a device of the class specified, the
arm Z, pivotally secured to a wheel or gear

35

40

45

E, the part having the internal conical sur- -

face Z*% and means for holding said arm nor-
mally and elastically away from the said suar-
face, the said arm being so pivoted relatively
to the surface Z* as to be thrown out against
said surface by theincreased centrifugal force
due to an excessive speed, substantially as
and for the purpose specified.

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

CALBERT A. WOOD.

Witnesses:
L. F. HAYDEN,
A. P. Woob.

60.
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