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To all whom it may concern: _

Be it known that I, HENRY E. MARCHAND, a
citizen of the United States, residing at Pitts-
burg, in the county of Allegheny and State of
Pennsylvania, have invented new and usetul
Improvements in Spring Motive Powers, of
which the following is a specification.

My invention relates tospring motive pow-
ers, and the purpose thereof is to supply a
comparatively simple and efficient apparatus
for driving light machinery, in which the mo-
tive power is supplied by a series of separate
springs simultaneously compressed, and suc-
cessively and automatically brought into ac-
tion by the action of the mechanism.

Tt isalso the purpose of my invention to pro-
vide means forsetting or compressing the en-
tire series of springs from which the motive
power is derived simultaneously, and at the
same time to set the releasing device where-
by said springs are held until they are suc-
cessively released.

- My invention consists in the several novel
features of construction and combinations of
parts hereinafter fully set forth, and fully
pointed outin the claims attached to this speci-
fication. o

Referring to the accompanying drawings,

Figure 1 is a vertical longitudinal section up-

on the linel 1, Fig. 2. Fig. 218 a view,partly

in section and partly in elevation,showing the
same parts, the section-plane in said figure
being taken in the plane 2 2, Fig.1. Fig. 318
a section upon the line 3 3, Fig. 2. TFig. 41s
double sectional view taken at any point across
and upon the axis of the main or working
shaft, Fig. 2. Fig. 5 is an elevation of the
initial gear carried by the working-shaft. Iig.
6 is an elevation in detail,showing a modified
construction of the releasing mechanism. Fig.
7 is a perspective -of the releasing-bar shown
in Fig. 6.

In the said drawings the reference-numeral
1 designates the casing within which the op-
erative parts are arranged, said casing being
of any suitable material,shape,and size where-
by it may be rendered portable. |

Supported within suitable bearings within
the casing is a train of gears, 234567 89,
&e., meshing with each other, the final mem-
ber, 10, of the series receiving from the inter-
mediate members a multiplied rotation de-=

|

‘between its ends, 1s a cord, 25, running from
the point of attachment overafriction-pulley, -

rived from the initial gear 2. This gear is
loosely mounted upon ashaft, 11, and has piv-
oted upon 1its face a pawl, 12, which engages
with a ratchet, 13, keyed upon the shaft, as

shown in Fig. 5, whereby rotation in one di-

rection 18 allowed said shaft without actuating
the gear 2, whereas rotation of the shaft in the
direction of the arrow, Fig. 5, will carry the
ogear with it. Upon the shaft 11 are mounted
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in a similar manner a number of pulleys, 14,

each Independent of all the others, and each
having operative connection with the shaft by
means of a ratchet, 15, keyed to the latter
and a pawl, 16, pivoted upon the face of the
pulley. From each of these pulleys is led a
cord, 17, each cord passing over a friction-

]
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pulley, 13, thence over a second and similar

pulley, 19, and thence entering the casing 1
and passing centrally throagh the coils of a
spring, 20, having a cap, 21, to which the cord
is attached.

The construction in each of the springs is

the same, and therefore requires no separate
description, the number of pulleys 14 being
always equal to the number of separate mo-

75

tor-springs 20 which may be employed. Each
of the said motor-springs is housed within a

suitable casing, 22, the housing of each spring
being separate from that of the remaining

30

springs, and the whole series is arranged in or -

substantially in a rightline in any part of the

casing 1 to which the cords 17 may conven-
iently be led. | -

In front of the series of housings 22, which

are open at their inner ends, is arranged a
holding and releasing bar, 23, pivoted at one
end, as 23% and so arranged that it may be

turned over the open ends of the whole series
of spring-housings. The free end of the said

lever recelves supportin anare-shaped guide-

plate, 24, whereby the strain upon the bar is

divided between said plate and the pivoted
point 23" thereof.

26, thence over a pulley, 27, and thence con-

nected with a pulley, 28, rigid upon the shaft -

11. The several springs 20 being compressed
to their utmost tension, the holding-bar 23 is
swung over the series, holding
springs compressed, with the exception of the
initial spring 20" of the series. This spring

GO

Attached to said bar 23, g3

LCO

each of said
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being free to exercise its power, its tension | nest of springs will be released in the same

upon the cord 17 gives rotation to the shaft
11, which causes a revolution of the pulley
28, upon which the cord 25 is wound. As
the action of the initial spring 20* continues
the bar 23 is gradually drawn off the second
spring of the series, the arrangement being
such that the second spring shall be released

- Just before the initial spring has exhausted

10

15

20

1ts energy, and in like manner the third,
fourth, and remaining springs are successwely
released each in its order and time.

It Wﬂl be seen that as the motor-springsare
successively used an increasing movement of
the releasing-bar 23 is requir ed in order to set
each free at the proper point of time, the sev-
eral points upon said bar having a diminished
movement in proportion to their proximity
to the pivotal point of the bar. This acceler-
ated motion isderived from the accumulation
of the cord 25 upon the pulley 27, whereby an
1nerease 1n the diameter of the winding-sur-

face-of said pulley 1s obtalned at each turn of

“the shaft 11.

25

In order to give to eaeh sprmg a full range
of action, it is necessar y that each of the cords

17 shall remain taut, or nearly so, during the
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action of those eords preceding it in the series.

This 18 effected by loosely mounting the sey-

eral pulleys 14 upon the ghaft 11 and con-
necting said pulleys with theshaftof the pawls

16, engaging with ratchets 16* keyed to the
- shaft, as already described.

In order to re-
tain these cords 1n suitable tension during the
action of the preceding springs and pulleys, I
mount upon any suitable support, 29, a series
of spring-brakes, 30, (shown in detail in Fig.
4,) each bearing upon one of the pulleys 14
with sufficient friction to prevent them from
rotating during the forward movement of the
shaft 11. The springs 20 may be separately
compressed; but I prefer to effect their com-
pression smmlteneous]y and for this purpose
I mount 1n suitable bearings a shaft, 31, hav-
iIng a gear, 32, which meshes with a gear, 33,
rigid upon the shaft 11. The end of the said
shaft 31 1S squared to receive a suitable key
or crank, whereby revolution may beimparted
thereto and thence to the shaft 11. By this
movement each of the pulleys 14 is caused to
draw upon its cord and compress the spring
20, to which 1t is attached, while at the same
time the holding and releasmg bar 23 1is
dropped by gravity into position to confine
sald springs under tension, the cord 25 being
wound off the puliey 27 as the springs are
drawn into their housings. The cords 17 are
carried one or more times around the pulleys
19 to give a suitable frictional engagement
therewlth, and, 1f desired, the end of said shaft
may be Squaled toreceive a key, whereby the
springs may be set, as shown in Fig. 1.

It is evident that instead of using a single
motor spring in each of the housmﬂ's I may
employ two or more springs, one nested with-
in the other. In this manner I may obtain a

- the releasing-bar.
the bar to swing upon its pivot, while the

manner already described in connection with
the single springs.

Instead of the cord 25, Wthh swings the
releasing-bar, T may employ the construction
shown in Figs. 6 and 7, in which the releasing-
bar is actuated by a screw-shaft, 34, having

“bearing at its ends in suitable supports, 35.

This shaft is driven by a gear, 36, on the
working-shaft, meshing with a large gear, 37,

on the screw-shaft, whereby a slow motion of

-the screw-shaft is obtained. The screw en-
gages with an eye, 38, swiveled in a block, 39,
which is mounted in an elongated slot, 40, in
This construction permits
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threaded eye 38 moves upon the screw and

swings the bar to successively release the
springs. This construction is in some re-
spects preferable to that already described,
as 1t requires less power and is more positive.

In order to compensate for the decreased
movement of the bar as its pwotal point is
approached, I may place the springs 20-closer
together as they approach the pivotal point,
or I may adopt any other construction where-
by a similar result may be produced.

Having thus descrlbed my invention, what
I claim 18—

‘1. Ina motor, the combination, with a work-.

ing-shaft, of a series of pulleys having sepa-
rate connection therewith, a corresponding
series of devices for lmpartmg power to said
shatt, each having connection with the pul-
leys, and releasing mechanism actuated by the
working-shaft, whereby each separate source
of power 1S breught successively into action,
substantially as described.

2. In aspring-motor, the combination, with
a series of separate Springs, each compressed

to its highest tension, of a series of separate

cords connected therewith, a series of pulleys,
each having separate connection with the

working-shaft, and a releasing-bar actuated -

by sald shatt and bringing each spring suc-
cessively 11:11:0 aetlon, substantially as de-
scribed.

3. In a spring-motor, the combination, with
a working-shaft, of a series of actuatmg -pul-

leys loose upon sa,id shaft, a series of ratchets

keyed to the shaft, a series of pawls carried
by the pulleys and engaging with the ratchets,
a series of brakes arresting the movement of
the pulleys 1n one dlrecblon and a series of

“motor-springs adapted to be brought succes-
sively into action, and each connected by a

gC
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cord with one of said aetuatmg pulleys, sub-

‘stantially as described.

4. In a spring-motor, the combination, with
a working -shaft havmg a series of pulleys
mounted bhereou of a series of motor-springs,
each connected w1th one of said pulleys, a re-
leasmg bar confining said springs under ten-

sion, and means, substantially as described,

for releasmg each successively a little before

125
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the previous spring has parted Wlbh its energy,
largely - increased motive power, and each | substantially as described. '
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5. In a spring-motor, the combination, with | connected with said bar and winding on a pul- 10
a working-shaft, of a series of pulleys loosely | ley on the shaft, whereby the springs are suc-
mounted thereon, a series of ratchets keyed | cessively released, substantially as described.
to the shaft and engaging with pawls pivoted In testimony whereof I affix my signature in
5 upon said pulleys, a series of friction-brakes | presence of two witnesses.
bearing upon said pulleys, cords or belts pass- - - H. E. MARCHAND.
ing over the same and connected with sepa- | Witnesses: '
rate compressed springs, a holding and releas- - ALBERT H. NORRIS,
ing bar pivoted over sald springs, and a cord J. A. RUTHERFORD.
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