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UNITED STATES

PATENT OFFICE.
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UHARLES NICHOLSON. OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO
THE NICHOLSON STORAGE POWER AND SPRING MOTOR COMPANY, OF

WASHINGTON, DISTRICT OF COLUMBIA.

SPRING-MOTOR.

SPECIFICATION forming part of Letters Patent No. 401,052, dated April 9, 1889,
Application filed February 4, 1887, Serial No. 226,497, (No model.)

To all whom it may concern.: |

Be it known that I, CHARLES NICHOLSON, a
citizen of the United States, residing in the
city and county of Philadelphia and State of
Pennsylvania, have invented certain new and
nseful Improvements in Spring-Motors, which
improvements are fully set forth in the follow-
ing specification and accompanying draw-
ings. |

It is well known that spring-motors acting
against a uniform resistance run faster at
the start than toward the end, and that this
irregularity of motion is one of the prineipal
causes why this convenient source of power 1s
rarely used for the driving of machinery, to
which it is otherwise well adapted.

My invention is designed to equalize the
power of spring-motors, so that the same may
furnish a constant force from the beginning
to the end of its run. I provide a regulat-
ing-spring, which, when the motor-spring is
being wound up, and also when the same 1s
running down, supplies the regulating force

adapted to render the power of the motor uni-

form. The two springs, however, having nec-
essarily different normal tensions, their re-
sulting force cannot be constant throughout
the whole run without special arrangements;

~and I therefore provide that during one part
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of the winding up of the motor-spring the regu-
lating-spring shall resist and during the other
part it shall aid that movement. Similarly,
during one part of the unwinding of the mo-
tor-spring the regulating-spring is arranged
to retard and during the other part to aid that
movement. In order to obtain this result,
the motor-spring is mechanically connected

with the regulating-spring by a lever, the re-

sultant force of which acts alternately in one
direction and the other, and the relations of
the parts are such as to render the effective
force of the motor uniform. |

While the regulator is the main feature of
my invention, italso comprises,as a secondary
feature, an improved stop-motion, which 1s
actuated automatically by the motor itself,
but which may also be actuated by the oper-
ator at will. All this will more fully appear
from the following detailed description of one

- —— ——

of the numerous forms which my invention
may assume; but I desire it to be understood
that I do not confine myself to the specific
embodiment of the same hereinaiter shown
and described. | A

I have shown in Figure 1 a front elevation
of my improved spring-motor connected with
a sewing-machine; in Fig. 2 aplan view, and
in Fig. 3 an end view, of the same. FKig. 4 18
sectional view of the motor-spring and its
cace with the driving-wheel mounted upon
the axis of the same. Fig.5isa plan view of
the motor-spring with one side of the case re-
moved and the axis in seetion, and Ifig. 6 1s a
side elevation of the stop-motion device.

Similarletters refer tosimilar parts through-
out the entire views.. |

In order to a clear comprehension of my
invention, we may at first consider 1t as com-
posed of a bearing-frame and three parts or
sections, according to the three main func-
tions performed by the different parts, viz.,
the motive or power-giving part, the equaliz-
ing or regulating part, and the stop-motion
device, though we shall not regard this divis-
ion in the specific explanation.

The bearing-frame A has suitable bearings
for connecting or attaching the motor to the
machinery or parts desired. The motive or
power-giving part consists of the driving-
wheel B and its shaft D, the motor-spring C
and its case ¢/. The equalizing part consists

of the pinion E on the end of the driving-

gear shaft D, the cog-wheel F, the equalizing-
spring ' G and its case G’, the cam H, the
ratchet-wheel J, the pawl K, the chain L, and
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the stud M. The stop-motion device consists

of the wheel N upon the end of the crank-
shaft O, the arc brake P, (consisting of two
arms, e ¢, and the lever P’,) the spring R,
and the spurs s s’ upon the wheel F, which
engage the lever P’ of the brake. The inner
end of the driving-spring C 1s secured to the
extended hub of the driving-wheel I3.

In Fig. 4 may be seen sectional views of
the driving-wheel and its hub, the driving-
wheel shaft, and the motor-spring. D 18 the
shaft. # r is the hub of the driving-wheel, ex-
tending, as shown, along the shaft D through
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the spring C. The inuner end of this spring
18 secured to the hub 7, as shown 1n sec-
tional view, Fig. 5. The outer end of this
spring 18 secured to its case O’ at wu, Fig. 5.
This case 18 firmly fastenpd to the bearing-
frame A, as at p p, Fig. 2. The u[ualunm—
spring G and its case G’ have similar connee-

tions, the inner end of the spring being fast-

ened to the shaft ¢ and the outer end fo the
case 7, this case being fastened to the bear-
ing frame at 1 lh, I‘lﬂ 2. The cam H re-
volves loosely on the shaft ¢ on the opposite
side of the bearing-frame from the equalizing-
spring. T'he ratchet-wheel . is secured to the
shatft ¢, while the pawl Is has 1ts bearing on
the cam H. On the inner side of the cam is
a raised rim or flange, a, 'igs. 2 and 3, which
keeps the chain L in place on the periphery
of the cam. One end of the chain 1s fastened
to the cam at its outer end, 7, and the other
end of the chain 1s fastened to the stud M on
the rim of the wheel I¥, thus connecting that
wheel and the equalizing-spring. The cog-
wheel If 1s attached to the bearing-frame by
the small shaft V, upon which it turns. ‘T'his
wheel connects with the motor-spring through
the pinion K. Thestop-motion or brake-wheel
N 1s fastened securely on the end of the
crank-shaft Q. 'he brake-shoe I?, which bears
upon this wheel, is fastened to the bearing-
frame by a stud, 0, Fig. 6, upon which it
turns. The lever P’ of the brake extends by
the inner side of wheel IF, as shown in Fig. 1,
to catch the spurs s s* on that wheel as it re-
volves. 'T'he spring R has one end fastened
to the brake and the other resting upon the
bearing-frame, as shown in Figs. 1 and 6. The
brake is thus held in position clear of the
stop-motion wheel, except when pressed
against that wheel by the spurs s ¢'.

The power of the motor-spring 18 commu-
nicated through the driving-wheel B to the
object desired either by belting or spur-gear.
In the drawings I show my motor adapted

and attached (by means of the proper bear-

ings of the frame A) to a sewing-machine, the
driving-wheel B connecting with the gear of
the sewing-machine by means of the pinion
m on the shaft O; and with the addition of
the beveled gear-wheel d, the pawl 5 and
ratchet 2, the beveled pinion 20 and its shaft,
the belt-wheel f upon that shaft, the crank n,
and the foot-brake consisting of the foot-lever
[ and cable z, my invention becomes a prac-
tical spring-motor for sewing-machines.

I will now explain the manner in which and
the principles upon which my motor operates,
and wiil suppose the motor run down. The
crank 718 turned to the right, causing the
revolution of the shaft O. The beveled gear-

wheel d is connected to this shaft by the
ratchet-wheel @ and pawl 5, the ratchet-wheel
being fastened solidly to the shaft O and the
p.&wl having its bearings on the gear-wheel d.
When stmmﬂ up power the pawl becomes
disengaged from the ratchet, thus allowing
the motor-spring to be wound up without re- |
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| volving the beveled gear-wheel d; but when

the motion of the shaft O 18 reversed by the
action of the motor-spring the pawl engages
theratchet and causes the beveled gear-wheel
d to turn. This moves the beveled pinion w
and its shaft and the belt-wheel f, which im-
parts motion to the sewing-machine by the
usual cord or belt. (Shown by dotted lines in
IFigs. 1 and 3.) 'The revolution of the pinion
m 1n the process of storing up power causes
the driving-wheel I3, with which 1t conneects,
also to revolve. The inner end of the motor-
spring, it will be remmembered, 1s fastened to
the hub of the wheel 13; hence the revolution
to the right of that Whe(,l winds up the mo-
tor-spring. The driving-wheel, acting upon
its shaft D, turns the pinion K, which 1mpmts
motion to the wheel F, and through the con-
nections of that wheel to the eq“tmlizing--
spring G.

The egualizing device 18 8o adjusted as at
one time to supplement and at another time
to counteract the force of the motor-spring,

80 that the amount of force required in wind-

ing or storing up power is the same from be-
oinning to end, and the power given out by
the motor is nniform. The result 18 reached
inmy equalizing device by retarding the wind-
ing of the motor-spring during the first half
and supplementing the winding during the
last half, and by counteracting the force of
the motor-spring during the first part of its
running and adding to its force during the
last part. In order to clearly explain how
this result is reached, I will give the construce-
tion, adjustment, and operation of the equal-
1zing device at some length.

The spring G and its case " are fastened

as explained above. This spring is kept
wound up to the degree required for general
use. The cam H is Toose on the shaft (¢, thus
permitting, when the pawl I and ratchet J
are disengaged, the shaft to be turned and
the tension of the equalizing-spring to be
changed without moving the cam and disar-
ranging the adjustment of the wheel I and
the cam. If the tension mneeds decreasing,
the pawl is lifted back by the finger while the

spring is changed to the desired degree of

tension. The wheel I 1s so adjusted that
when the motor has run down, the radius of
the wheel passing through stud M (which in
the drawings is represented by the spoke cor-
responding to the letters V M)is at right an-
oles, or nearly so, to the chain 1, the spur s’
being then in contact with the under side of
the brake-lever P/, asshownin Fig.1. When
the motor-spring is fully wound up, the stud
M has moved to the lower side of the wheel
to about the position of reference-letter F,
Fig. 1, and the radius of wheel I passing
through stud M 1s again at right angles, or
nearly so, to chain L, the spur s now beingin

contact with the upper sideof the brake-lever

P’. Inthesetwoextreme positionsof wheel I¥
the force of the regulating-spring upon wheel
I, and consequently upon the motor-spring,
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- (through the pinion K,)is exerted to best ad-
vantage, because said force 1s in these posi-
tions &pphed at right angles tothe angular le-
ver formed by the two radiiof the Wheel drawn
to the point M and to the point of engage-
ment of wheel F with pinion E, 1e%peetwely
If the angle formed between the line connect-

ing the center of wheel T with the point upon

the cam G from which chain L proceeds and
the line of said chain decreases, the mechan-
ical effect of a force acting upon wheel F
through chain L also decreases, and if said
angle increases the resultant mechanical ef-
fect also increases.

It should beremembered that wheel I turns
loosely upon its shaft'V. As thiswheel turns

- in the act of winding up the motor-spring

the stud M moves to the left, as seen from

 theside shown in Figs. 1 and 2, and the angle
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upon which the mechanical effect of spring
C npon wheel F depends decreases and be—
comes zero when chain L is in a line passing
through the center of wheel . During this

‘phase “of operation the tension of the motor—

spring increases, the tension of the regulat-
ing or equalizing spring also increases, and
the effective leverage of wheel It decreases.
In the position of the parts shown 1in Ifig.
1 the tension of the motor-spring is at its
minimum, and it requires only a compara-
tively small force to wind itup. Atthe same
time the tension of the equalizing-spring 1s
near its minimum, while the leverage upon
wheel F is atits maximum. The winding up
of the motor-spring is therefore resisted by
the increasing tension of the equalizing-
spring, which reauts through the continuously-
decreasing leverage of Wheel F; butit will be
observed that the &mount of motion imparted
by wheel I to spring C is great at first, and
becomes smaller as chain L approaches the
line of the diameter of the wheel, and 1s zero
when this line is reached. The relations of
the forces of the two springs and the dimen-
sions of the wheel ¥ are such as to make the
resistance to the winding up constant from
beginning to end of this phase of operation.
As the winding up of the motor-spring is ¢on-
tinued its tension is continually increased,
and it requires a continuously -1increasing
force to overcome thistension.
force is now supplied by the unwinding of

- spring C, foras soon as the chain I.has cms&ed
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the Center of wheel I, andwhile wheel F con-

tinues to move in 1ts 01‘10*111&1 dlreetlon 1t 1S

assisted 1n that movement by the reverse
movement of cam: H, which now takes ap the

slack of chain L.

It is not necessary to follow the movements
of the parts and variations of forces up tothe
point where the winding up of the motor-
spring is arrested, since 1t must now be clear

that the resmtance to the winding up will be

constant during this second phase of opera-
tion as it was during the first.
up of the motor-spring is arrested when stud
M reaches apoint at about reference-letter I,

A part of this:

The winding

Fig. 1. The spur s then comes in contact
with brake-lever P/, bealinc-' it down and
throwing the brake-arm e’ aoalnst wheel N,
which mst&ntly stops furthel motion.
motor-spring isnow wound up to its maximum,
and the power is stored up and held ready for

nse.
When the brakeis released the motor 1s set

in motion by the recoil of the motor-spring,

reversing the motion of wheel F, as is well
understood and it will now be clear that

the equ&hzm o-spring will retard the motion
during the first half of the recoil of the mo-

tor-:-.,prmn and will accelerate the same dur-
ing the second half of the recoil until the

radius passing through stud M is again at
about a right angle to the chain L. VVhen the
wheel I reaches this position, spur s” catches
the brake-lever, lifting it up and throwing the
brake-arm e a,gainst wheel N, whereby the ma-

chine is stopped. As inthe winding up of the

motor, so in the running down of the same,
the resultant foree of the two springs, as modi-
fied by the variation of leverage of the wheel

F, will be constant, and if such motor is caused

to operate agamst a uniform resistance 1ts
speed will necessarily be uniform; but it 1S
clear that volute springs are not 01(:11113,11137

constructed with absolute accuracy, and they
will therefore mnot furnish

formity of speed. To provide against this
disturbing cause I employ the cam H, which
will neutralize the inaccuracies of motion due
to unavoidable defects of the springs, friction,
and other disturbing causes. This cam H
may be shaped, as mdlmted upon the line of
a volute, and is placed upon the axis of spring
(x 1n such position as to effect its object. I

thus provide a compact neat motor which
winds with uniform ease and which Supphes_

uniform power.
If in the use of the motor at any time more

power is needed—as, for instance, 1n the use
of a sewing-machine goods sewed at one time
are heamer than those worked upon at an-

The_
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other time—this increased power is easily ob-

tained by winding the motor-spring partly

- up, shifting the wheel F on its shaft so as to

r1ig

disengage 113 from the pinion E, then turning -

“the Wheel back to the Startmo* position a,nd
shifting it back upon 1ts shaﬁft so as to again

engage the pinion E. DBy then Wmdmc-' the
motor—sPI'lnﬂ until checked by the Stop-mo-
tion device a greater tension of the motor-

120

spring 1s Seeured and consequently an in-

crease of power. If the power is too strong,

it is decreased by removing the wheel I, turn-

| ing it in the opposite dlreetlon and again ad-

J‘LlStll]U‘ it as before, thus Workmﬂ the motor-
spring at a lower tension.

The equalizing device 1s not to increase or

decrease either the power or speed of the

motor, but to secure-a steady run and flow
of power when the degree desired is ascer-
tained. We will suppose, for example, the

needed poweris ten pounds. When rundown
there is no power. The motor-spring is wound
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up until 1ts tension exerts a power of twenty
pounds. Now, the equalizing device, instead
of allowing the motor to graduate from twenty
pounds to nothing, equalizes the force at ten
pounds in the manner I havedesceribed. Sup-
poseagaln the revolution of the driving-wheel
I35, when the motor-spring is wound up, to be
four hundred per minute. When the spring
is run down the revolution is nothing. The
equalizing device regulates the 5]}0@(1 and
malkes the 1:'@?0111&01?1. uniform at two hundred
per minute during the entire run.

Having fully deseribed my invention, I
therefore claim and desire to secure by I ot
ters Patent—

1. In a spring-motor, the combination of a
motor-spring and an equalizing-spring with
a wheel connected to the motor-spring and a
chain and cam connecting the equalizing-

spring with the rim of the wheel ;substantially
as described. -

2. In a spring-motor, the combination of a
volute motor-spring connected with a gear-
wheel and a volute equalizing-spring, a cam
of suitable piteh eonnected with the equaliz- |
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ing-spring, and a chain connecting the cam
with the rim of the wheel, substantially as
described.

5. In a spring-motor, the combination of a

volute motor-spring and a similar equalizing-
spring with a driving-wheel connected to the
motor-spring, and a chain and cam connect-
ing the equalizing-spring with a stud in the
radius of the wheel, which radius in the revo-
lation of the wheel crosses the line of the
chain, whereby the equalizing-spring will al-
ternately oppose and assist the motor-spring,
substantially as deseribed.

4. In a spring-motor, the combination of a
friction-wheel and a frietion brake-shoe with
a wheel driven by a motor, and spurs upon
said wheel for actuating the brake-shoe auto-
1'naticall yw hm] The motor LI‘IiV es at the ]imii%

gt.;mtlftl]y as deseubed
CHARLES NICHOILSON.

“Titnessaeﬁs:_ | |
1THOS. J. MARTIN, Jr.,
HeENRY A, WEIAND.
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