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- SPECIFICATION formi@g part of Lettefsi Patent No, 542,839, dated July 16, 1895,
¥ Application filed February 14, 1'895: Serial No, 538_,346. (No model)

To all whom it may concern:
Beit known that I, EMIL GUSTAV HER\IANN
STEIN, a citizen of the United States, and a

resident of New York, county of ,New‘\York,"

and State of New York, have invented certain

newand usefnl Improvementsm a Spring-Op-

- erated Motor or Apparatus, of which the fol:
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lowing is a spemﬁcatlon reference being had
to the accompanying drawings, forming a part
thereof, in which similar ﬁoures of reference
indicate corresponding partsin all the figures:

My invention relates to motors, and- the ob-
Jeot is to produce a simple and effectlve de-
vice of this class, which shall be economical
in construction and operation and practical
in all cases where great power is not required,
which object I accomplish by means of the
construetion and combination of eleinents set
forth in the following speecification, of which
the accompanying drawings form a part, and

.in which—

Figure 1 is a top plan viewof my improved
motor Fig. 2, a side elevation thereof with

’ certaln parts broken away to better show cer-
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tain features of the constructlon and Figs. 3
and 4 represent certain details.
The construction of my device involvesthe

combination of spring mechanism and pnmp-

ing apparatus, the former constituting the
initial force for putting the motor in opera-
tion, after which the parts operate jointly to
maintain the operation and produce the re-

“quired power.

Referring to the drawings, the numeral 2
designates the spring mechanism employed
by me, which in itself involves no invention,
being similar, in fact, to the works of any or-
dinary clock, having two springsof the requi-
site power and provided with alterations and
attachments necessary to the purposes of this
invention.

The two springs 3 of the spring mechan-
ism, which is mounted on a frame 4, are pro-
vided with the usual shafts or axes 5 and
gear-wheels 6, and mounted centrally of said
frame, at the top thereof, is a shaft 7, provided
with a regulator 8, by means of which the
speed of the movement of the spring mech-

anism is controlled, through the agency of a |

gear-wheel 9 in connection by intermediate

gearing with the main gear-wheels on the

spring - shaft. - This regulator is formed by

connecting with the ends of a central plate 8,
secured to the shaft 7 and adapted to revolve
therewith, two end plates 10 by means of longi-
tundinal slots in said plates, and a bolt or holts
passing through said slots, (see Figs. 1 and 2,)
Whereby the end plates may be adjusted to-
ward or from the shaft, by which means the
movement of said shaft will be increased or
decreased by the increase or decrease of the
air-pressure on the blades of the regulator.
Secured . to a shaft 12, which is also.in con-

-neetion with the spring-shafts by means of

intermediate gearings, is a crank-wheel 13,
with -whichis pivotally and eccentrically con-
nected a bar 14, which is connected with a
crank-shaft 15 mounted on supports 16, on
which is mounted a fly-wheel 17.  Connected
also with the erank-shaft 15, centrally thereof,
is a bar 18, which at- its other end is pivot-

.ally connected with the lower end 19 of a

branched lever 20, the upper ends of which
are rigidly connected with a shaft 21, as
shown at 22, supported by standards 23. Rig-
idly connected with the shaft 21, at each end
thereof, are walking-beams 24, with the ends
of which are connected piston-bars 25, pro-
vided with pistons 26 operating in cylinders
27, arranged in pairs on the opposite sides of
a water chamber or vessel 28, asclearly shown
in Fig. 1. The lower ends of these cylinders
arein communication with the water-chamber
by means of openings or passages 29 and the

-usual valves 80 in the lower ends of the cylin-

ders proper. Each of the cylinders on one
side is eonnected by a pipe 31, which pipes
arein turn placed in communication with each
other by means of a pipe 32,and at each end
of the pipe 32 are the usual air-chambers 33.

The cylinders of each pair are provided with

valves 34, which control the communication
with the pipe 31, and said valves are so con-
structed that one will be open when the other
is closed. This is also true of the valves 30
in the bottom of the cylinders.

“The pipe 32 is in communication with a
pipe 85, which conneets with a four-way valve
36, (see Figs. 1 and 4,) and this valve is in
commumeatlon with a cylinder 37 by means
of a_passage 38, and with a cylinder 39 by a
passage-40, and also with the water-vessel 28

by a pipe 41; Figs. 1 and 4.

The valve 36 is operated by an upwardly-
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extending rod 42, provided with a crank 43,
to which is pivoted an arm 44, pivotally sup-
ported by a rod 45, and to the opposite end of
which is pivotally conneected an arm or lever
46, which is connected with a crank or power
shaft 47; through the agency of a eam-block
48, as shiown in Figs. 1 and 8. To this crank-
shaft 47 are connected arms or bars 49, to
each of which is pivotally connected a lever
50, each of which is mounted on a rod or shaft

© 51, supported by standards 52, and the lower
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end of one of these levers 50 is pivotally con-
nected with a piston-shaft 52, connected with
a piston 53, operating in cylinder 37, and the
lower end of the other with a piston-shaft 54,
connected with a piston 56 operating in cyl-
inder 39. ’

Ononeend of the crank-shaft47 is mounted
in the usual manner a wheel or pulley 55, by
which power from the motor may be trans-
mitted through the agency of a beli in the
usual manner; and to this shaft is also con-
nected a bar or arm 56’, provided with a joint
57, and to which is pivotally connected two
cranks 38, one of which is pivotally mounted
on each of the spring-shafts of the spring
mechanism, and provided with the following
operative connections: A ratchet 59 is rig-
idly connected with each of said shafts, and
a pawl 60, attached to the frame 4, operates
in connection therewith to prevent a reverse
orunwinding movement of said shaft. A sec-
ond ratchet-wheel 61 is also mounted on each
of said shafts, and a pawl 62 on each of the
cranks 58 operates, in connection with the
shafts,to wind up the springs when the shafts
are moved backward; but to enable said
cranks to move forward without revolving the
shafts, by which construction it will be seen
that whenever the cranks 58 are moved back-
ward or in the direction of the power-wheel
55, the spring-shafts will be turned in a direc-
tion to wind up the springs, and that when
said cranks are moved forward they will re-
volve or oscillate onsaid shafts without turn-
ing them.

The operation is as follows: The spring
mechanism being wound up in the usual man-
ner the wheel 13 will be set in motion, oper-
ating, as it revolves, the arm 14 and revolving
the erank-shaft 15, which will in turn operate
the lever 20, through which motion will be
given to the beam 24, by which the pistons in
each pair of ¢ylinders 27 will be operated in the
usual manner. It will be observed that these
pumps operate alternately, one of each pair
on opposite sides operating to force water
through the valvé 36 into one or the other of
the cylinders 87 and 39. In the position
shown in Fig. 1 the water is about to be foreced
into the cylinder 37. This, of course, would
drive back the piston 53, the motion of which,
being transmitted through the piston-shaft
52,1lever 56,and arm 59 to the crank-shaft 47,
revolves said shaft, the motion of which, be-
ing transmitted through the bar 49, lever 50,
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 and piston-shaft 54 to the piston located in
the chamber 39, this piston is forced forward
and the water driven from said chamber into
the water-vessel 28 through the pipe 47, when
the operation is again reversed by means of
the crank shaft or lever 44 and rod 46, through
its ecam-connection 48 with the crank-shaft 47,
and this process is repeated as long as the
apparatus is in operation. The revolution of
the erank-shaft 47 operates the arm 56, which
oscillates or moves back and forth the crank
58, each of which is pivoted thereto, as here-
inbefore described, and one of which is con-
nected with each of the spring-shafts of the
spring mechanism. The oscillatory move-
ment of these cranks operates, as hereinbe-
fore described, 1o wind up said spring mech-
anism, and this, as will be seen, will be re-
peated aslongas the operation of the machine
is continuned.

If it is desired to stop the machine, a pin or
bolt 63, connected with the frame of the spring
mechanism, as shown in Fig. 1, can be pushed
forward o engage the wheel 9, which will, of
course, operate to put a stop to the further
movement of the spring mechanism, and it is
evident that said spring mechanism may be
wound up by hand in the usual manner if at
any time it should become necessary in the
operation of the motor.

In the construetion of the spring mechan-
ism, the side frames of which consist of plates
64 and 65,1 divide the rear plate 65 centrally,
each part being hinged as indicated at GO.
The object of this is to provide means of get-
ting at the spring mechanism to repair it in
case of injury or for other purposes, and for
inserting new spring’s when necessary. It
will also be seen that the pin or bolt 63 for
stopping the movement of the spring mech-
anism, as hereinbefore indicated, is connected
with one of these hinged doors or plates.

Having fully described my invention, the
construction and operation, I claim, and de-
sire to secure by Letters Patent, the following:

1. In a motor, the combination of a spring-
mechanism, adapted to be wound through the
mediam of the spindles 5, a pumping mechan-
ism, a power-shaft, and operative connections
between the spring mechanism and pumping
apparatus operated by said mechanism, and
means connecting the power shaftand pump-
ing mechanism for operating said power shaft
by said pumping mechanism, substantially as
shown and described.

2. In a motor, the combination of a spring
mechanism, adapted to be wound through the
medium of the spindless, a pumping appara-
tus and a power shaft, means for operating the
pump by the spring mechanism, means for
operating the power shaft by the pumping
mechanism, and a connection between the
power shaft and spring mechanism for wind-
ing the latter, substantially as shown and de-
scribed.

3. In a motor, the combination of a spring
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mechanism, adapted to be wound through the
medium of the spindles 5, a pumping appara-
tus and a power shaft, means for operating
said pumping apparatus by the spring mech-
anism, means for operating the power shaft
by the pumping mechanism, and a governor
for regulating the movement of the spring
mechanism, substantially as shown and de-
scribed.

4. In a motor, the combination of a spring
mechanism ad apted to be wound through the
medinm of the spindles 5, with a series of
pumpsarranged in pairs; a series of cylinders
in eommunication with said pumps, 4 power
shaft in communication with each of said cyl-
inders, and means for operating said pumps
alternately, whereby the power thereof is
transmitted through said cylinders to the
power shaft, substantially as shown and de-
seribed. .

5. Inamotor,thecombination, withaspring
mechanism, adapted to be wound through the
medinm of the spindles 5, a pumping appara-
tus and a power shaft, of a series of eylinders
in communieation with said pumping appara-
tus, a series of pistons,one of which isloeated

“in each of said eylinders and connected with

the powershaft, and means for operating said
pumps and transmitting the power thereof
through said cylinders to said power shaft,
substantially as shown and deseribed.

6. In a motor, the combination of a spring
mechanism, adapted to be wound through the
medinm of the spindlesd, a pumping appara-
tus consisting of a series of pumps arranged
in pairs, a series of eylinders in communica-
tion with said pumps, a piston iocated in each
of said cylinders and connected with said
power shaft, and means for transmitting mo-
tion from thespring mechanism to the pumps,
substantially as shown and described.

7. In a motor, the combination of a spring
mechanism, adapted to be wound throngh the
medium of the spindles 5, a pumping appara-
tus and power shaft, said parts being in opera-
tive connection and adapted to be operated
by the spring mechanism, and means for wind-
ingthe spring mechanism, connected with the
power shaft, substantially as shown and de-
seribed. :

8. In a motor, the combination of a spring
mechanism, adapted to be wound through the
medium of the spindles 5, a pumping appa-
ratus operatively connected with the said
spring mechanism and adapted to be oper-
ated thereby, a power shaft operatively con-
nected: with said pumping apparatus and
adapted to be operated thereby, means for
winding the spring mechanism, connected
with and operated by the power shaft, and a
governor for said spring mechanism, substan-
tially as shown and deseribed.

9. In a motor, the combination of a spring

" mechanism,adapted to be wound through the

medium of the spindles 5,'a pumping appa-
ratus and a power shaft, each of said parts

being in operalive connection and adapted to
be operated by the spring mechanism, and
means for winding up the springs during the
operation of the motor, said means consisting
of a pivoted rod or arm in connection with
the power shaft and provided with pivoted
cranks, one of which is revolubly connected
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with each spring shaft of the spring mechan- -

ism, and a ratchet and pawl mechanism con-
nected with each shaft and crank, whereby
the spring mechanism is wound during the
operation of the motor, substantially asshown
and described.

10. In a motor, the combination of a spring
mechanism, adapted to be wound through the
mediaom of the spindles 5, a pumping appa-
ratus and a power shaft, said pumping appa-
ratus consisting of a seriesof pumpsarranged
in pairs in operative connection with the
spring mechanism, and adapted to be alter-
nately operated thereby, a series of water
cylinders provided with pistons and in com-
munication with said pumping apparatus by

means of a four-way valve, said pistons being’

in operative cornection with the power-shaft,
and a bar pivotally connected with said valve
for operating the same and with said power
shaft, substantially as shown and described.

11. In a motor,the combination of a spring
mechanism, adapted to be wound through the
medium of the spindles 5, a pumping appa-
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ratus and a power shaft, two water eylinders

in eommunication with said pumping appa-
ratus by means of a four-way valve, pistons
located in said cylinders in operative connec-
tion with said power shaft, and a valve con-
trolling  the communication ~between said
pumping apparatus and said eylinders, oper-
ated by said power shaft, substantlallv as
shown and described.

12. In a motor, the combination of a spring
mechanism, adapted to be wound through the
medium of the spindies 5, a pumping appa-
ratus, and a power shaft, two water cylinders
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in communication with said pumping appa- -

ratus by means of a four-way valve, pistons
located in said cylinders in operative connec-
tion withsaid power shaft, a valve controlling

the communication between said pumping

apparatus and said cylinders, operated by
said power shaft,and winding devices for the
spring mechanism in operative connection

with the power shaft, substantially as shown

and described.

13. In a motor, the combination of a spring
mechanism, adapted to be wound through the
medinm of the spindles 5, a pumping appa-
ratus and a power shaft, the pumping device
consisting of a series of pumps arranged in
pairs and adapted to be operated by the

spring mechanism, two water cylinders in.

communication with said pumping mechan-
ism, said communiecation being controlled by
a valve provided with operative connections
with the power shaft, each of said water cylin-
ders being also provided with a piston having
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operative connections with said power shaft, | ence of two witnesses, this 13th day of Febru-

winding deviees for the spring mechanism | ary, 1895,

connected with the power shaft and operated | -

thereby, and a governor for said spring mech-

anism, substantially as shown and described. Witnesses:
In testimony that I claim the foregoing as Peroy . GRIFEITH,

my invention I have signed my name,in pres- | A, M. CUsack.

EMIL GUSTAY HERMANN STELN.




