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- UNITED STATES

Patent OFFICE.

JAMES B. ERWIN_, OF MILWAUKEE, WISCONSIN.

EY

MOTOR.

_SPECIFICATION forming part of Lietters Patent Wo. 384,612, dated June 19, 1888,
’ Application filed March 31, 1887, Serial No. 233,109, (No model.) )

To all whom it may concern:

~ Be it known that I, JAMES B. ERWIN, of
Milwaukee, in the county of Milwaukee and
State of Wisconsin, have invented new and
useful Improvements in Motors; and I do here-
by declare the following to be a full, clear,
and exact description of said invention, refer-
ence being had to the accompanying drawings,
and tothe lettersor fig
thereon, which form a- part of this specifica-

. tion.

The object of my inveation is to provide a
device by which the same water or other lig-

. uid, under compressed : air, steam, or other

5
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_ pressure upon the water.

pressure, may be forced in a continuous stream
inthe same direction through a discharge pipe
or duct and discharged in the same direction

upon the motor-wheel, and said wheel driven
forward continuously in thé sameé direétion by

said water or other liquid with a rapid uni-
form movement; also, by which the water thus
forced may be changed in its course from one
side of the motor-wheel to the other, and the
motion of the wheel thereby reversed, with-
out changing the.course of the steam or other
Notwithstanding
the fact that my motor or engine is equally
adapted to be used with compressed air, gas,

. or steam acting through the medium of oil,
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water, or other ’liquid, I will, to abbreviate
the description, deseribe the same as a hydro-
puneumatic motor. '

Figurelof the accompanying drawings rep-
resents a front view of my invention, part in
section. Fig. 2 represents a rear view, part
insection. Fig.3 represents a side view, part
in section. ’ .

Like parts are represented by the same ref-
erence-leters. . '

A and B are the water:receivers, which may -

be formed together, asshown, in a single cast-
ing, subdivided into two compartments by a
partition; or two separate cylinders may be
substituted therefor, .
Cisamotor-wheel, which is supported upon
a shaft in the ordinary manner within the in-

. closing-case D. One of the receivers, A, be-

50

ing filled with water, compressed air is con-

. ducted thereto through the pipe F, whereby

the water is forced out of such receivers A with
a pressure equal to the pressure of the air

res of reference marked .

upon it, when it passes out through the b’ranch
pipe b and up through the pipe B, and is dis-
charged through one of the nozzles E upon

from thence it passes into the water-receiver

until the contents of the receiver A have passed
into the receiver B, when the course of the
water is reversed from said receiver B to the
receiver A by reversing the course of the com-
pressed air, which air may be reversed by a
great variety of well-known devices. When
“the air is reversed from the empty receiver A
to the receiver B, the water is forced from the
receiver Bto the receiver A, as before, through
said case D and upon said motor-wheel, pass-
ing through the branch pipe @ and the main

1.pipe It when it returns, as before, from said

wheel-Tncl68Tng "¢ase to the watei-Teceiver A.

be caused to flow in a continuous stream upon
the motor-wheel rapidly over and over again,
so long as the air or other pressure is thus
-applied thereto. The branch pipes ¢’and b
“are each provided with ordinary check-valves,
% I, which prevent the return of the water
through them. The water passes from’ the
motor-case D to the respective receivers A and
B through the pipe P and branches ¢ 9. The
‘branches g g are also provided with ordinary
check-valves, d d, which permit the water to
enter the receivers, but prevent it from re-

turning therefrom. The motor-wheel and its

inclosing-case are preferably located above the
water-receivers A and B, as shown, so that the
water will flow from said case into 'said re-

passes from the motor-case D to either of the
water-receivers A or B, it becomes necessary
to exhaust the compressed air from such re-
ceiver as the water enters it.

The compressed air may be controlled inits
course both to and from said water-receivers

variety of devices, which may be operated by
hand or other exterior power. I have, how-
ever, shown a preferred form of device for au-

tomatically controlling the direction of theair-

by the action of floats located in said receivers
A and B. ‘

-the ‘motor-wheel C within the case D, and :

ceivers of its own gravity. As the water

by a single three-way cock, or, as stated, bya

B. The course of the water is thus continued -
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Thus it is.obvious that the same water may .
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HHare the floats by which the air-control
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ling valves dre actudted, one of which floats is
located in each of said receivers, aud bothare
supported by the same lever R upon thesame
pivotal support 8. The floats H H  are con-
5 nected with thelever R by rodsLiand I/. The
rods L and L' extend upward from the floats
through the stuffing-nuts o’ «, and are con-
nected with the lever R by links & . The
Hloats H H are of equal bulk and weight, and
10 they counterbalance each other upon the cen-
tral pivotal support 8, owing to which fact
one counteracts the gravity of the other, and
they virtually weigh nothing,and consequently
they may be made of solid iron or any other
5 material which is preferably of greater spe-
cific gravity than the surrounding water.
It is.obvious that when the water in the re-
ceivers A and B stands below the floats, as is
_the case part of the time during the transmis-
20 sion of the water from one receiver to the
- other, the floats remain at rest; butas soon as
the water rises in one of the receivers up to
and arotind the: float therein said float will
gradually ascend, while the counterbalancing-
25 float descends, whereby one end of the lever
R will be drawn downward and the other up-
ward by the descending float with aforce equal
to the weight of the water displaced by the
float in the full receiver, when the float in
30 the fall receiver will be drawn up as the water
rises around it by the gravity of the opposite
fioat in the empty receiver. . The motion of
. thelever R as it oscillates upon its pivotal
.. support: S is communicated, as hereinafter de-
35 8eribed, to the air-controlling valve ¢” within
the valve-chamber 1”, whereby said valve ¢”
is caused to reciprocate horizontally across the
“air-controlling ports @’ ¢’ and E”, which ports
4’ @” communicate between said valve-cham-
4o ber I” and the respective water-receivers A
and B, whereby communication is alternately
opened between the respective recéivers A
and B and the valve-chamber I”, while the
same movements of the valve ¢” which open
45 communication to one of the receivers A or.B
also open communication between the other
receiver and the exhaust-duct E, thus per-
mitting the air to escape from one of said
water-receivers as the water is driven thereto
50 from the otherreceiver, as described, through
the wheel-inclosing case. -
" The side of the lever R is provided with
two stops, ¢” ¢”, which, as said lever oscillates,
are brought into contact with the respective
55 sides of the weighted two-armed lever A",
whereby said lever A”, with its weight B”, is
. carried upward from the inclined position
shown in Fig. 1 to and slightly past the ver-
tical, above the pivotal support S, as said
6o lever R is moved, as heretofore described, by
the action of the floats. When said lever A”
is thus carried to and slightly past the ver-
tical, as mentioned, it drops of its own grav-
ity upon the other side, whereby a quick posi-
65 tive motion is produced, which is communi-
cated from the short arm C” of said lever,
through the stops D” D”, lever F”, shaft G”,

and the two-armed lever H”, to said recipro-
cating valve ¢”. ' The lever A” is supported -
and turns upon the same pivotal support S 7o'
with the lever R. - The shaft G” extends across

the interior of the valve-chamber 17, and pro-
trudes therefrom forward through the stuff-
ing-nut I.  The two-armed lever H” is rigidly

affixed to said shaft G” upon the inside of the 75

‘chamber 1", and the lever F” is rigidly affixed

to the exterior end of the shaft G”. The up-
per end of the lever F”is located between the
stops D” D” in such a position that as said
lever A" is thrown from one side to the other
past the vertical, motion will be' communi:
cated thereto from said stops D” D”, whereby
said lever ¥ is alternately inclined toward
the right and left, aud ‘the motion thus com-
municated to it is transmitted therefrom
through the'shaft G”:and the two-armed lever
H" to the reciprocating valve ¢”, whereby said
valve: ¢ is alternately’ moved toward the
right and left, as stated, as the respective re-
ceivers A and B are alternately filled with
water, and whereby the compressed air is al-

8o
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Jways conducted to the full receiver, while it

is simultaneously permitted to exhaust from
the empty receiver. The stops D" D” are af-
fixed to the side of the short arm C” at a
slight distance apart from each other, upon the
respective sides of the lever ¥, whereby the -
valve ¢’ is' permitted to remain at rest until
the lever A” has commenced to drop of its
own gravity past the vertical, when said valve
¢’ is given a quick positive- movement. By
thus providing an open space bétween the
stops D”-D” upon the respective sides of the
lever ¥, as shown, the lever A” is permitted
to reach apd drop a slight distance past the 105
vertical before said stops D” are brought in
contact with said lever F”, whereby the re-
quired momentum of the weight B” is attained
before it is met with the resistance of the
sliding valve ¢”, and whereby said valve ¢” is
given a quick positive movement, as” men-
tioned. o

O is an air-coek, by which the admission of
air-from the air-reservoir to the motor is con-
trolled. ,

M is a pressure-regulator, by which the air-
pressure in the motor is controlled and regu-
lated to any desired pressure less than that
of the reservoir orsupply. When desirous to
provide for reversing the rotary movements
of the motor-wheel, two separate discharged
nozzles, E' and E”, are provided—one upon
each side of the wheel—whereby by reversing
the course of the water from one nozzle to the
other the motion of the wheel is reversed.

B’ represents a three-way cock, by which the
course of the water is both stopped and re-
versed from one side to the other of said wheel,
as mentioned. When the handle C' of the
cock is inclined toward the right, asindicated,
water passes from the pipe E out through the
passage b’ of the faucet into the nozzle E'.
When the handle is in"the vertical pgsition,
the cock is closed and the motor i$ thereby
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stopped, and when turned toward the left the
duetd’ opens communication between said pipe
E and the nozzle E”. & C

- To maintain a continuous unbroken stream

‘5 of water under full pressure upon the wheel

during the brief interval that the air-valves
are reversing, I have provided an air-cham-
ber, B', which holds a quantity of water be-
neath the compressed air in said chamber,

10 which water is driven by the compressed air

15

therefrom. down into the discharge-nozzle as
soon as there is a diminution of pressure in:
the pipe E, thus maintaining a steady un-
broken streamn of water upon the wheel. The

.method herein described of forcing .the same

water or other liquid under air or other gas-
eous fluid pressure in a continuous stream in
the same direction to and upon the same mo-
tor-wheel is ‘my invention, and I hereby re-

20 serve my right to procure a separate patent

25

therefor.

Having thus deseribed my invention, what I
claim as new, and desire to secure by Letters
Patent, is— o

1. In a hydropneumatic motor, the combi-
nation of a motor-wheel, a wheel-inclosing case;
into which case water is forced by the expan-

_ sive force of compressed air alternately from

one and then the other of two separate air-

30 tight water-receivers, two air-tight water-re-

s

35

celvers, from one and then the other of which
the same water is alternately forced by the
direct expansive force of compressed air with-
in such receivers into said wheel-inclosing
case, water-ducts provided with checks com-
municating from said water-receivers into said
wheel-inclosing case and from sajd wheel-in-
closing case back to said water-receivers, an
air-pipe communicating from a supply with

40 both of said water-recéivers, and mechanism

for controlling the course of the airalternately
to and from each of said water-receivers, sub- .

- stantially as set forth.-

2. In a hydropneumatic motor, the combi-

15 nation of two separate liguid-receivers com-

municating with each other through. a third
receiver or wheel-inclosing .case, a wheel-in-
closing case, two branch pipes having return-
-checks communicating from said liquid-re-

zo ceiver through a single pipe with said wheel-

inclosing ease, and a single pipe communicat-
ing from said wheel-inclosing case through
two separate branch pipes having return-
checks with each of said liquid-receivers, sub-

;5 stantially as and for the purpose specified.

3. In a hydropneumatic motor, the combi-
nation of two liquid-receivers, A and B, two
branch pipes; ¢ and b, communicating from
the respective receiver A'and B with the sin-

50 gle pipe or duct B, pipe or duet E,water-con-

trolling cock B’;and branch pipes or nozzles E

3

and E”; communiecating between said cock and
the wheel-inclosing case D upon the respect-
ive sides of the wheel, whereby the course of
the water may be turned from one side of
said wheel to the other and the rotary move-
ment of the wheel reversed, substantially as

set forth,

4. In a hydropneumatic motor, the combi-
nation of the wheel-inclosing case D, provided

65
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with a motor-wheel, two liquid-receivers, A

and B, from one and then the other of which

-water is alternately forced into said wheel-in-

closing case D, valve-chamber I, communicat--
ing through ports with the respective receivers
B and C, reciprocating slide-valve ¢”, two
counterbalanced oscillating floats, H H, lo-
cated, respectively, in the respective receivers
B and C, and suspended by rods from the same
supporting-lever, and mechanism for commu-
nicating motion from said oscillating floats to
said reciprocating valve, whereby, assaid floats
oscillate in said water-receivers, the same wa-

ter is forced alternately from one and then the

other of said floats containing water-receivers
upon a wheel in said wheel-inclosing case, sub-
stantially as and for the purpose specified.

5. In a hydropneumatic motor, the combi-

nation of the lignid-receivers A and B, valve-

chamber I”, communicating from a single air-
pipe, F; with the respective liquid-receivers
A’and B, past the air-controlling valve ¢, le-
ver R, pivotal support S, valve-rods L I, com-
municating between said lever R and the in-
terior of said receivers A and B through the

stuffing-nuts «, floats H H, counterbalanced

in their respective chambers upon the same
pivotal support or lever R, located upon the
exterior of said chambers, two-armed lever
A", mounted upon the same pivotal support
8 with the lever R, pivotal support S, stops
g’ ", projecting from said lever R upon the
respective sides of said lever A”, stops D" D",
projecting from.the side of the short arm
0" of said lever A”, upon the respective side
of the lever 7, lever B, affixed at one end of

75

8o
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the pivotal shaft G” upon the exterior of .the -

valve-chamber 17, pivotal shaft G”, extending
across the interior of. the valve-chamber 17,
stuffing-nut T, surrounding the protruding end
of said shaft G”,lever H” affixed to the inner
end of said shaft- G”, and air-controlling valve
¢’, adapted to be operated by contact with
said lever H”, all substantially as and for the
purpose specified. K

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

Witnesses:
C. T. BENEDICT,
C. H. KEENEY.
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JAMES B. ERWIN.



