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To 6&77 whom it may concer:

Be it known that I, GEORGE R. BOXND, a
citizen of the United Sta,tes of America, and
a resident of Lithonia, in the county Of De
Kalb and State of Georgia, have invented cer-

tain new and useful Improvements in Fluid-

Motors; and I do hereby declare the follow-
Ing to be a full, clear, and exact deseription
of the invention, such as will enable others
skilled in the art to whiech it appertains to
make and use the same, reference being had
to the accompanying drawings, and to letters

of reference mcuked thereon, Whleh form a

part of this specification.

This invention relates to motors, and more
especlally to that class of motors in which a
reciprocable movement is produced and con-

verted to a rotary motion..
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1nner end of said piston.

To this end the invention consists of the
device hereinafter set forth.

In the accompanying drawings, ]f‘wum 1is

a plan of the deviece, pcu'tlally in seetwn
Fig. 2 is a weltieal'section of the hollow pis-
tons showing the valve-operating mechanism
therein.

Inthe figures like reference- -marks md icate
eouespondm parts in both views.

A and A’ are cylinders, being duphcates

and situated diagonally OppOSIte each other

on a sultable frame and opening inwardly.
On the side of each of these cylinders A and
A’ are valves a and o', which control the
steam-supply and are connected in any de-
sired manner, so as to open alternately, ad-
mitting steam to one cylinder and shut it off
from the other. Pipes a*supply the fluid un-
der pressure through the chest a®, whence it
passes to the interior of the cylmdel A and
A'as soon as the valve a and ' , respectively,
18 open.

B and B’ are pistons which fit within the
cylinders A and A’ and are themselves Cy-
lindrical in form, being provided at their in-
ner ends with valve-seats b for a valve b,

‘mounted upon a suitable plunger 0%, which

18 reciprocable longitudinally of the said pis-
ton B and is adapted to seat upon the afore-
sald valve-seat and close the opening in the
At its outer end

each piston has an opening which is aslarge
In diameter as the size of the piston will per-
mit, and connected to and communicating in-

tlerlnallly with said pistons, 1’tesl)eetively, at
their outer ends are flexible tubes C and C',
the other end of said tubes being connected

to stationary abutments ¢ and ¢’, which have

pipes ¢® and ¢?, leading therefr om, as will be
hereinafter set forth. |

- D are guides, and d is a yoke whmh is se-
cured to the outer ends of the pistons I3 and
B’ and slides longitudinally of the guides D,
a pitman d' connecting thesaid yoke with the
crank-shaft d-.
by means of a rock-shaft 03,
and 0° on its ends and being mounted in the

piston, so that the arm 0! loosely engages the

plunger or stem- 0% while the arm 0’ engages
pins 0% set at each end of the stroke, whereby
the valve ' is opened and closed at the proper

‘time in the stroke of its correlative piston.

- Eisasupplementary cylinder,which is pro-
wded with a piston ¢, connected by a piston-
rod ¢ with the yoke d, about the middle there-
of, and opposite the pointof connection of the
pitman d'. The pipe c* leads into one end of
this eylinder E and the pipe ¢ leads into the
other end thereof, pipes ¢* and €%, provided
with check-valves ¢* and ¢’, respectively, en-
tering the correlative ends of the said cylin-
der and being connected to an exhaust-pipe

¢ to convey the exhanst from the entire mo-
“tor to any desired place. |

The operation of this device is as follows |
The device has just completed a stroke in

the direction of the arrow X, Fig. 1, and the
valves ¢’ and 0’ are open, and thereby fluid

The valves B’ are operated
carrying arms 6%
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under pressure is passing from the chamber

a® past the valve ¢’ and into the cylinder A,

forcing forward the piston B, while steam is

passing from the cylinder A into piston B,

90.

thence along the flexible tube C and pipes C®

to the correlative end of the cylinder K.

Now as soon as the piston B has moved in
“the direction of the arrow Y to the limit of |

its movement the arm 0° will strike the pin
B¢ and by partially rotating the shaft b3 will
cause the stem 0° to move in a direction to

close the valve ', and the valve a will be

opened simultaneously with which the valve
a’ will be closed and the valve b’ of the piston

B will be opened, whereby the steam enter-

ing the cylinder A will act upon the movable
abutment formed by the valve 0’ and that
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end of the piston B, and.so force the piston -
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B and the yoke d in the direction of the ar-

row X, steam passing from the cylinder A’

past the correlative valve 0’ and the piston
B’ into a flexible tube C', thence by way of

the pipe ¢* to the end of the cylinder K, from
which the piston e is then moving.
this time the steam which has partially ex-
hausted into the cylinder 15 is being forced

out through the pipe ¢® and the check valve
e’ to the exhaust-plpe e’.

Having thus described njy invention, what

Iclaim asnew, and desire to secure by Letters
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Patent of the United States, is—
1. In a fluid-motor, a pair' of cylinders set;

diagonally opposite and axially parallel to

each other, valves controlling fluid admission
thereto, pistons therein consisting of cylin-
ders fitting same and open at their outer ends,
valves adapted to close their inner ends, a

stationary abutment opposite the outer end

of each piston, a flexible fluid-conductor con-

necting the open outer end of each piston to

the correlative abutment, a yoke joining said
pistonsinoperativerelation, asupplementary

cylinder, a piston therein connected to said.
.yoke, pipes each opening at one end through

one of said abutments its other end belnn'
connected into the correlative end of said sup-

plementary eylinder and valve-controlled ex-
haust-pipes connected to said supplemen‘rm Y

cylinder at each end.

2. In a fluid-motor, a pair of cylinders set
diagonally opposite and axially parallel to
each other, valves controlling fluid admnission
thereto, pistons therein consisting of cylin-
dersfitting same and open at their outer ends,

- valves adapted to close their inner ends, a
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stationary abutment opposite the outer end
of each piston, a flexible fluid-conductor con-
necting the open outer end of each piston to
the correlative abutment, a yoke joining said

first-named

During

pistonsinoperative relation, asupplementary
cylinder larger in internal dlameter than the
cylinders, a piston therein con-
nected to said yoke, pipes each opening at

one end through one of said abutments, 1ts

other end being connected into the correiative

end of said supplementary cylinder and v alve-
controlled exhaust-pipes connected to said
supplementary cylinder at each end.

3. In a fluid-motor, a pair of cylinders set
diagonally opposite and axially parallel to

each other, valves controlling fluid admission
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thereto, pistons consisting of eylinders fitting

said cylinders, and open at their outer ends;
valves adapted to close their inner ends, said
valves being each mounted on a stem mov-

able longitudinally in guides in said pistons,.
| rock-shafts mounted in said pistons each hav-

ing an interior arm engaging the correlative

stem and an exterior arm, and pins set in the
line of motion of sald exterior arm at each

end limit of 1ts movement, a stationary abut-
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ment opposite the outer end of each piston, a

lexible fluid-conductor connecting the open
outer end of each piston to the eou‘elatlve
abutment, a yoke joining said pistons in op-
erative relation, a supplementary cylinder, a
piston therein connected to said yoke, pipes
cach opening at one end through one of said

abutmentsits other end being connected into
1 the correlative end of said supplementary

cylinder and valve-controlled exhaust-pipes
connected to said supplementmy cylinder at
each end.

In testimony whereof I hereunto affix my

i signature in presence of two witnesses.

GEORGE R. BOND.

‘Witnesses:
A. P. Woob,
ALBERT A. WOOD.
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