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To all whom it may concern: :

Be it known that I, Joux CoorEr Por-
TER, a citizen of the United States, residing
in Northampton, county of Hampshire, and
State of Massachusetts, have invented new
and useful Improvements in Fluid-Pressure
Engines, of which the following is a specifi-
cation. ,

This invention relates to reciprocating-
piston engines. »

It has for its principal objects to produce
a simple, compact and durable engine, uti-
lizing the velocity and expansion of steam,

compressed air, or suitable gaseous fluids

under pressure; to eliminate mechanically-
operated valves and small or frail working
parts; to minimize separate working parts;
to avoid waste and to secure a maximum
benefit of the velocity and expansion of the
motive fluid; and to attain certain advan-
tages which will hereinafter more fully ap-
pear.

The invention consists in the parts and
in the arrangements and combinations of
parts hereinafter described and claimed.

In the accompanying drawings, Figure 1

is a longitudinal section of a double-acting

engine, illustrating an _embodiment of the
invention, the section being taken on the
lines 1—1 of Tigs. 2 and 4; Fig. 2'is a lon-
gitudinal section on the lines 2—2 of Figs.
1 and 4; Fig. 8 is a fragmentary side eleva-
tion showing the relative arrangement of
the supply ducts for the motive fluid; Fig.
4 is a cross section on the line 4—4 of Fig.

9; and Fig. 5 is a fragmentary cross section .
- portion of the valve chamber 16* through

on the line 5—5 of Fig. 2.

In the drawing a double-acting engine is
illustrated. The cylinder and. piston ar-
rangements of this engine are such that the
ports and passage-ways are duplicated, but
reversed, so that the piston is moved in both
directions with power. The cylinder 1* is
provided with an intake duct 10* having
branches 84 and 35 which communicate, re-
spectively, with the passage-way 11 in the
piston 22 through its end portion 13, and
the reverse passage-way 112 through its end
portion 132 The passageway 11 communi-
cates with a longitudinal, grooved exhaust
passageway 14 through a connecting pas-
sageway 15, and the passage-way 11* com-
municates with an exhaust passage-way 14%
like the passage-way 14, through a connect-
ing passage-way 15%. The exhaust passage-
way 14 is arranged to communicate with

exhaust openings 17 and 18, and the exhaust
passage-way 14* is arranged to communi-
cate, with exhaust openings 17* and 18°
which are similar to the openings 17 and
18 and positioned with respect thereto so as
to be controlled by a single valve-block 19°

60

working in a chamber 16= The piston 2 is-

provided with a passage-way 25° arranged
and adapted to communicate at one end
with the passageway 11* and at its opposite
end with a port 24* and a passage-way 23°
for supplying pressure at one end of the
valve cylinder 16> and being disposed in a
manner similar to passage-ways 23 and 25
and port 24 which communicate with the
passageway 11. The piston is also provided
with oppositely-disposed exhaust passage-
ways 26 and 26* adapted to communicate, re-
pectively, with exhaust ports 32 and 32% and
zaid ports 24 and 24* in the power cylin-

er 12

The valve block 192 has a cylindrical mid-
dle portion adapted to close the exhaust
openings 17 and 18 or 17* and 18, depend-
ing upon which of its two positions the valve

. block may be in. At opposite ends of the

middle portion are stems at the outer ends
of which are heads against which the fluid
pressure is applied to move the valve block
and hold it to either of its positions. _

In the operation of the engine, assuming
the piston to be in the position shown in
Tig. 2, steam or other motive fluid under
pressure is admitted to the passageway 11,
whence it passes into the cylinder. The
pressure fluid is also admitted to the lower

the passageway 25, port 24, and passage-
way 23. This causes the valve block 19

" to be moved and held to a position where

it closes the exhaust openings 17 and 18
and uncovers the exhaust openings 17* and
18" Initially, under direct pressure of the
motive fluid, the piston moves until the
end portion 13 of the passageway 11 passes
out of communication with the intake duct
102, after which the expansion of the pres-
sure fluid in the cylinder and the passage-
ways in the piston drives the piston to the
end of its stroke. After the passageway 25
is taken out of communication with the
valve chamber 162, the pressure of the fluid
confined i said chamber holds the valve
block 192 in the position to which it has just
previously been moved, until the piston has
completed its stroke and the exhaust pas-
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sageway 26 is brought into communication
with the port 24 and the exhaust port 32,
whereupon the pressure is exhausted out of
the valve chamber 16* and thereby permits
the valve block 19* to be moved to the end
of the chamber opposite to that which it
then occupies. By this time the passage-
way 112 is brought into communication with
the intake duct 10* and the pressure fluid
is conducted to the lower end of the cylin-
der, and through the passageway 25% port
24* and passageway 23* into the upper por-
tion of the valve chamber 16”. The valve
block 19% is thereupon moved to the lower
end of sald valve chamber, thereby uncover-
ing the exhaust openings 17 and 18 and clos-
ing the exhaust openings 17* and 182, and the
piston is driven back to the upper end of
the cylinder, at the completion of which
stroke, the exhaust passageway 26*isbrought
into communication with the port 24* and
the exhaust port 32* so as to release the pres-
sure fluid in the upper portion of the valve
chamber 162 The valve-block 192 1s there-
upon moved to the upper end of said cham-
ber, and the piston 1s driven downward as
before described, the operation of the engine
thus continuing as long as the supply of
the motive fluid is furnished through the
intake dust 10%

The inner end portions 27 of the passage-
ways 14 and 14* of the piston are so corre-
lated with respect to the branches 84 and 35
of the intake duct 10* and also with respect

5 to the end portions 18 and 13* of the pas-

sageways 11 and 11?, that there is no com-
munication between said passageways 14
and 14* and the respective exhaust openings
17 and 17* during the time sald portions 13

‘and 13* of the passageways 11 and 11* are

in communication with said branches 84 and
35, respectively, of the intake duct 10> That
is, assuming the piston has reached the end
of its stroke in either direction, and as
shewn more clearly in Fig. 2, it will travel
a considerable distance on its reverse stroke

" before the end portion 27 of the passageway

14 reaches the exhaust port 17. - So, too, as
the piston is nearing the end of its stroke

the end portion 27 of the passageway 142

will pass out of communication with its ex-
haust port 17 just before the end portion
13* of the passageway 11* is brought into
communication with the branch 85 of the
intake duct 10>. Hence, none of the fresh
supply of the pressure fluid is wasted out
of the exhaust openings and the piston is
cushioned at the end of its stroke; and the
compression is advantageous in starting the
piston’back on its reverse stroke.

It is to be noted.that the branches 34 and
35 of the intake duct 10 are elongated dia-
metrically, as at 28; at their inner ends and
in a direction longitudinally of the cylinder,
the maximum elongation thereof corre-
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sponding to the distance between the inner
end portions 27 of the passageways 14 or
142 and the respective exhaust ports 17 or
17 when the piston is at the end of its
stroke. The major diameter of the portion
28 of the branch 34 or 35 of the intake duct
10* may be varied by adjusting a vertically-
movable block 29 whose inner end portion
is provided with an inwardly extending lip
30 which is concaved to correspond to the
radius of the normal outer portion of the
branch 34 or 35. The blocks 29 are manip-
ulated and held in adjusted position by
serews 29> having heads at one end which
are swiveled in slotted lugs on the outside
of the cylinder and squared heads at their
opposite ends for the reception of a wrench,
said screws working through screw-threaded
lugs projecting laterally irom said blocks
29. It is also preferable to elongate the pas-
sageways 25 and 25° by grooving the piston
as at 31 and 31* The length of the grooves
may be varied in different engines, depend-
ing upon the length of time it is desired to
maintain direct fluid pressure in the valve
chamber 162 However, in operating and
controlling the valve block 192, it is only
necessary to supply the pressure fluid mo-
mentarily, as the expansion of the fluid con-
fined in the valve chamber is sufficient to
hold the valve block. Hence, in some cases,
the passageways 25 and 25* will not have
the elongations 31 and 31,

Obviously, the engine admits of consid-
erable modification without departing from
the spirit of the invention. Therefore, I
do not wish to be limited to any of the spe-
cific constructions and arrangements shown.

I claim:

1. In a fluid-pressure engine, the combi-
nation with a power cylinder having an in-
take opening for the motive fluid and an
outlet opening therefor, of a piston sliding
within said cylinder and operating to close
said intake and outlet openings, said piston
having a longitudinal passage-way therein,
said passage-way terminating at one end in
a port in the end of the piston and at its op-
posite end in a port in the side of the piston,
said side port being located so as to com-
municate periodically with the intake open-
ing of the power cylinder when the piston is
at or near the end of its return stroke, said
piston having a longitudinal circumferen-

tial groove located so as to communicate i

with the outlet opening of the power cylin-
der after the piston has moved so that its
side port is ont of communication with the
intake opening of the power cylinder, and a
fluid-pressure-controlled closure for the out-
let opening of the power cylinder, separate
from, but controlled by the piston, whereby
said outlet opening is opened at the end of
the power stroke of the piston and closed at
the end of the return stroke thereof,
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9. A fluid-pressure engine comprising a
power cylinder and a piston sliding therein,
said power cylinder having an intake open-

ing for the motive fluid and an outlet open-

ing therefor, said piston operating to con-
trol the admission and exhaustion of the
motive fluid within said power cylinder,
through passage-ways and ports in said pis-
ton arranged and adapted for codperation,
respectively, with said intake opening and
outlet opening of the power cylinder, said
passageways and ports and said intake and
outlet openings being so correlated that the
exhaust passageway and the outlet opening
are out of communication during the time
the intake opening and the supply passage-
way are in communication, and means for
varying the relative widths of said intake
opening of the power cylinder and the port
in the piston which cobperates therewith,
such variation being longitudinal with re-
spect to the axis of said power cylinder and
piston, whereby the period of communica-
tion between said intake opening and port
may be varied.

3. In an engine, a power cylinder, a pis-
ton reciprocating therein, said piston hav-
ing a fluid pressure supply passageway
therein, said passageway terminating at one
end in a port at the end of the piston and

‘at its opposite end in a port in the side of

the piston, said cylinder having an inlet

" opening in its side arranged and adapted for
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communication with the port in the side of
the piston, and means for increasing and
diminishing the width of said inlet opening
in a direction longitudinally of the cylinder.

4. In an engine, a power cylinder, a pis-
ton reciprocating therein, said piston having
a fluid pressure supply passageway therein,
said passageway terminating at one end in
a port at the end of the piston and at its
opposite end in a port in the side of the
piston, said cylinder having an inlet opening
in its side arranged and adapted for com-
munication with the port in the side of the
piston, and means for increasing and dimin-
ishing the width of said inlet opening in a
direction longitudinally of the cylinder,
said means comprising a slidable member
fitted in a slotted portion of the cylinder
so as to prevent leakage, the end portion of
said member being shaped to conform to the
normal minimum size of the inlet opening
and to the increased size thereof, and adjust-
ing and holding means for said member
operating externally of the cylinder.

5. In an engine, a power cylinder, a pis-
ton reciprocating therein, said cylinder hav-
ing a pair of intake openings in its side for
the motive fluid and a pair of outlet open-
ings in its side for the exhaustion of the
motive fluid, one of said intake openings be-
ing correlated to one of said outlet openings,

and the two other openings being similarly

correlated, said piston having a supply pas-
sageway therein, said passageway terminat-
ing at one end In a port at the end of the
piston and at its opposite end in a port in
the side of the piston, and a circumferen-
tially-grooved exhaust passageway in its
side,said exhaust passageway communicating
with said supply passageway, said piston
having a duplicate set of such passageways,
one of said supply passageways being in
communication with its codperating intake
opening of the cylinder when the piston is
at or near either end of the cylinder, and
the correlated exhaust pasageway of the
piston being out of communication with its
cobperating outlet opening of the cylinder
during the time the intake opening and sup-
ply passageway are in communication, a
valve chamber on the outside of said power
cylinder, said valve chamber having com-
munication with the outlet openings of the
power, cylinder, said valve chamber also
having outlet openings in coGperative rela-
tion to said .outlet openings of the power
cylinder, and a reciprocatory valve member
in said valve chamber, said valve member
being arranged and adapted to alternately
cover the respective codperating outlet open-
ings, said power cylinder having exhaust
ports in coGperative relation to the ports
which communicate with the end portions of
said valve chamber, and said piston having
a duplicate set of oppositely-disposed pas-
sageways, the one passageway of each set
being in communication at one end with the
corresponding motive fluid supply passage-
way of the piston and terminating at its
opposite end in a port in the side of the
piston so as to communicate with one of the
ports in the power cylinder which communi-
cates with the end portion of the valve cham-
ber when the piston is at one end of the
power cylinder, the other passageway of the
particular set being arranged and adapted
to effect communication between said last
mentioned port and the coperating exhaust
port of the power cylinder when the piston
is at the opposite end of said cylinder, where-
by said valve-member is shifted from one
end to the other of said valve-chamber on
each stroke of the piston. ,

6. In an engine, a power cylinder, a pis-
ton reciprocating therein, said cylinder hav-
ing an intake opening in its side for the
motive fluid, and an outlet opening in its
side for exhausting the motive fluid, said
piston being arranged, adapted and operat-
ing to cut off said intake openings during
the power and return strokes of the piston,
said piston having a passageway therein
terminating at one end in a port at the end
of the piston and at its opposite end in a
port in the side of the piston so as to com-
municate with said intake opening of the
power cylinder when the piston is at or near
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cne end of the cylinder, said piston having
an exhaust passageway arranged and adapt-
ed to communicate with the outlet opening
of the power cylinder, a valve chamber on
the outside of said power cylinder, said
power cylinder having a port in communica-
tion with one end portion of said valve
chamber and closed by said piston when the
latter is moved from either end of the power
cylinder, said valve chamber communicating
with the outlet opening of the power cylinder
and having an outlet opening in codperative
relation to said other outlet opening, a re-
ciprocatory valve member in said valve
chamber arranged and adapted to close said
outlet openings when it is at one end of said
chamber, said power cylinder having an ex-
haust port in cobperative relation to said
port which communicates with the end por-
tion of said valve chamber and said piston
having a passageway communicating at one

1,187,091

end with the motive fluid supply passageway
therein and terminating at its opposite end
in a port arranged and adapted to communi-
cate with the port which is in communica-
tion with said valve chamber when the said
supply passageway of the piston is in com-
munication with said intake opening of the
power cylinder, said piston having a pas-
sageway for effecting communication be-
tween said last mentioned port of the power
cylinder and the codperating exhaust port
when the piston is at or near the end of its
power stroke.

In testimony whereof, I have hereunto set
my hand in presence of two subscribing wit-
nesses.

JOHN COOPER PORTER.
Witnesses:

Gro. Eicrr,
G. A. PexNINGTON:

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D, 0.”
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