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To all whom it may concerr.: |
Be it known that I, WALTER H. KNIGHT, a

citizen of the United States, residing at New.

Brighton, Richmond county, New York, have
invented a new and useful Improvement in
Fluid-Pressure Engines, of which the follow-
ing is a specification.

My invention relates to fluid-pressure en-
gines in which the valves are operated by the
fluid; and it consists of various combinations
of valves and reversing mechanism. Insuch
an engine it is simply necessary to throw the
main valve controlling the admission and ex-
haust into a reversed position in order to re-
verse the engine, and in the engine to which
my Iinvention relates this reversing of the

main valve is accomplished by means of the

compressed fluid, the fluid being directed to
the proper end of the valve to cause areversal
of the same by suitable ports in the valve
itself. As these ports are so located that the
fluid - pressure for reversing will always be
guided to the proper end of the valve that
will throw the valve in the opposite direction
1t 18 obvious that when so thrown the fluid-
pressure, if allowed to continue to operate
through such ports, would cause a re-reversal
of the valve, and thus the valve might ham-
mer back and forth. | |

This invention consists of means for pre-
venting such reciprocation of the valve, as
hereinafter described.

"The acecompanying drawing represents in
partly sectional plan a fluid-pressure engine
embodying my invention. . -

A are cylinders, and B one of the pistons;
C, the main valve, controlling the admission
and exhaust to and from the cylinders.

D are cut-off valves. B

I 1s the fluid-pressure chest, to which fluid-
pressure 1s admitted by throttle-valve F.

G are pistons moving in cylinders H and

adapted to reverse the main valve.

1 are the main ports, through which admis-
sion and exhaust to and from the cylinder
takes place, E' E' being the live-air passages
and I' 2 the exhaust-passages.

J are auxiliary ports through which the
fluid - pressure operates when compression

50 takes place at the end of the eylinder to throw

the main valve into its reversed
the back stroke. ‘
. K are cut-off ports which when the piston
passes over them will allow fluid-pressure to
act on the cut-off valves D and throw them to
their position. The cut-off valves are again

position for

 opened when the piston arrives at the end of
the stroke by the fluid under compression en-

tering through passage j.
It will be seen that the passage J forms a

communication from the end of the eylinder
tothe end of the valve-chamber, so thatwhen-

ever there is compression at the end of the
cylinder the pressure will be communicated
to that end of the valve. On the other hand,
the main port or passage I is alternately in
communication with the fluid-pressure supply
and the exhaust on its valve end, and is closed
oift and held closed off by the piston B on its
cylinder end as long as compression is taking
place, or rather until the piston B on its back
stroke has again uncovered it. DBy these
means I obtain an initial entrance of fluid

under pressure from the fluid-pressure supply
through the passage J, which fluid-pressure

thus meets with and augments the pressure

-due to compression, thus preventing the fall

of pressure that would occur if passage I were

alone depended upon for admitting fluid-

pressure to the cylinder. | .
L is a reversing-handle connected throug

cranks M and connecting-rods N to operate

reversing - cocks O. When the reversing-
cocks are thrown by the reversing-handle into

the position shown in the drawing, the fluid-

pressure 1s admitted through passage P to
passage p, which leads to ports Q in the main
valve, which ports serve to direct the fluid-
pressure into either one or the other of pas-
sages R, but not to both of them. The pas-
sage R, to which the. pressure will be thus
admitted, will be the one toward whose end
the main valve has been thrown. The ports
R lead to the cylinders I, in which the pis-
tons G fit tightly. Pistons G have a piston-
rod g, adapted to come in contact with a pis-
ton-rod on the main valve. _
sureis admitted behind the piston G, as above
described, through the passage R, the said
piston moves forward toward the main valve

When the pres-
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and pushes the said main valve into the re-
versed position, so as to reverse the engine.

The area of these pistons G should be g re%er

than the end of the valve C, in order that the
said pistons G will always be able to control
the main valve irrespective of any pressures
that may be operating upon the latter.

In the ordinary operation of the en ogine the

piston receives the compressed air first
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20 is moved back in the same manner.
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through port J from passage E' and then
throuﬂ*h port I as soon as 1t is opened by the
passage of the piston. The air continues to
enter the c¢ylinder until the first port K is un-
covered, when the air shifts the cut-off valve,
and the remainder of thestroke ismade under
the expansion of the air. At the end of the

forward 813101;6 of the piston the main valve
' valve are shifted by the compres-

and cut-o
sion in the end of the eylinder and the piston
After
each cut-off valve is closed it remains closed
until again opened by the compression in its
end of the cylinder for admitting air f01 an-
other stroke of the piston.

A projection S from the main valve striking
against a projection T on the 1'eversmﬂ'-eocks
or mechanism connecting therewith causes
such cocks to be mltomatwa,lly closed when
the main valve is thus reversed, in which
closed position the said cocks O remain until
again opened by the operator for another re-
versal. The projection T is only thrown into
the path of the projection S when the reverse-
cocks are set in a position for reversing, So
that the normal reciprocation of the main
valve will notraffect thereversing mechanism.
As there are times when it is desired to have
the piston acted on with full pressure to the
end of the stroke, I provide cocks U, which
when open allow fluid- -pressure to enter in

the chamber of valve D on the opposite side

from that exposed to pressure coming through
passage X, so as to hold the cut-off valves
into their open position when they are shifted
by the compression at the end of the cylinder.
The cut-off valves will be held open when
cocks U are open, because the pressure will
be the same on both sides of the valves.

Having thus described my invention, the

following is what I claim as new therein and
desire to secure by Letters Patent:

1. In a fluid-pressure engine in which the
valves are operated by the fluid- -pressure, the
combination with said valves, of a reversing
device for reversing the valves so as to cause
areversal of theengine,and a device actuated
by the valves for antomatically throwing such
mechanism into an inoperative position after
1t has performed 1ts function.

. The combination of the cylinder, and
mam valve controlling admission and ex-
haust to and from the same, a reversing de-
vice for reversing the main valve so as to re-
verse the engine, and hand-lever for control-
ling such reversing device, and a device at-

cage with the reversing device to automatic-
ally throw the same into an inoperative posi-
tlon |
. The combination in a fluid- -pressure en-
ﬂ*me of the cylmder the ports thereto con-
trolled by the main valve, the said valve op-
erated normally by the ﬂmd-pressure SO as
to give the regular reciprocations and means
for' throwing the said valve into a reversed
position by means of fluid - pressure said
means controlled by a manual lever and

thrown out of action when the valve 18 SO re-
versed.

4, In a fluid-pressure engine, the combina-
tion with the cylinder and piston, a main
valve and two (2) passages leading from the
cylinder to the main-valve ch&mber the pas-
sage nearest the end of the cylmder for op-
era;tuw the valve by the compression of the
fluid by the piston at the end of the stroke,
and the other passage located a suflicient dls-
tance from the end of the cylinder to give the
necessary compression when cut off by the
piston and adapted to be covered by the pis-

ton when compression is taking place, the
said passage being so controlled by the main

valve as to be c1;11:e:-sr*ru-:—n.teljz' in communication

with the fluid-pressure supply zmd with the
exhaust.

5. The combmatwn in a fluid-pressure en-

oine of a cylinder and piston, a main valve-
.operated by the fluid-pressure, cut-off valves

operated by the fluid-pressure from the cyl-
inder to cut off the supply of fluid-pressure
to the cylinder operating upon an enlarged
area of said valve, and by fluid-pressure due
to compression at the end of the eylinder, op-
erating on a smaller area of said valve toset
the cut off valves open.

6. The combination in a fluid-pressure en-
gine, of the cylinder and piston with a fluid-
actuated main valve and cut-off valves also

fluid-actuated, and means for holding said

cut-off valves in their open position.

7. The combination in a fluid-pressure en-
oine of pistons and cylinders with fluid-actu-
ated valves, passages leading from the ends
of the cylinders to the valve-chambers to en-
able said valves to be operated by the com-

‘pression occurring at the end of the stroke

with passages leading from the said valve-
chambers to the source of fluid-pressure, so
that when the valves are thrown, the fluid un-
der pressure will enter the eylinders through
the same passages that admitted compres-
sion-pressure to the valve-chamber.
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8. The combination in a fluid-pressure en-

oine of pistons and cylinders with valves op-
erated by the fluid-pressure generated at the
end of the stroke after the piston passes and
closes the exhaust-port, one of said valves
being a main valve controlling the main ad-
mission and exhaust ports, and the other
valve being a cut-off valve:

9. The combination in a fluid-pressure en-

tached to the main valve and adapted to en- 1 gine of main valves and cut-off valves both
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actuated by the fluid compressed at the end
of the stroke. : '
10. The combination in a fluid-pressure en-
gine of pistons and cylinders, the latter hav-
ing double ports at each end, the ports near-
est the ends serving alternately to admit
fluid-pressure due to compression from the
cylinders to the valves, and to admit fluid-

pressure froin_ the source to the cylinders,
and the ports farther from-the ends serving 10
alternately as exhaust and admission ports.

WALTER H. KNIGHT.

Witnesses: ~
M. V. BIDGOOD,
H, E. KNIGHT,
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