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To all whom it may conceriv:

Be it known that I, GEORGE HEDWARD

—_———— e ————— ek

BLAKE, a citizen of the United States, resid-.
1ing at Greencastle, in the county of Putnam
and State of Indiana, have invented a new

and useful Pressure- {:eneratm of which the
following 18 a specification.

My mventwn relates to certain improve-
ments in apparatus for generating and stor-
ing power in the form of fiuids under high
pressure; and has for its principal object to
construct a device of this character in which
the aetion will be wholly automatic and in
which a constant supply of finid .under pres-
sure may be maintained for motive power or
other purposes.

With these and other objects in view the

invention consists in the novel construction

and combination of parts hereinafter de-
scribed, illustrated in the
drawings, and particularly pointed out in the
appended claims.

‘aceoIn panyinﬂ'

In the drawings, Figure 1 is a longitudinal

sectional elevation of a pressure-generator
constructed in accordance with myinvention.
Kig. 2
in a di

fforent position.

| tons must move simultaneously in the same

direction.

On the tube 9 is a snugly-fitting sleeve 1""
free to slide on said tube and ﬁtt}mﬂ* within a
centrally-disposed opening in the piston 14.
On the periphery of the sleeve 17 are formed
passages 18, which when said sleeve is in the
position illustrated in Fig. 1 places the ends
of the eylinder on opposite sides of the piston
in free communication with each other.
the inner end of the sleeveis an enlarged an-
nular flange 19, which is seated against the
inner face of the piston when the latter is
moved to the position shown in Fig. 2, each
end of the sleeve being provided with project-
ing pins 20, which make contact with the cy!l-

inder-heads in advance of the stopping of the

piston. The outer heads of both of the cyl-
inders 5 and 0 are enlarged to form recesses
or slots 21 for the reception of the yokes 13,
thus avoiding the formation of a plurality of
openings in the eylinder-heads for the recep-
tion of the piston-rod and its connections.
On the tube 10 within the c¢ylinder 6 is

At
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1 mounted a grooved sleeve 22 of precisely the

is a similar view illustrating the parts
Fig. 3 is a view simi-

lar to Fig, 1, illustrating a modified structure.

Referring to the drawings, o, 6, and 7 repre-
sent three cylinders arranged in tandem, all
of substantially the same length, but the cen-
tral cylinder 7 being preferably somewhat
less in diameter than the remaining cylin-
ders.
posed tube 9, one end of which passes through
the partition or cylinder-head which divides
the cylinders 5 and 7, the opposite end of said

In the cylinder 5 is a centrally-dis-

- tube being open and situated at a point near

40

50

the opposite end of the cylinder, so as to
place the central cylinder at all times 1n free

communication with the outer end of the ¢yl-

inder 5. In similar manner a tube 10 i8 ar-
ranged in the eylinder 6 and connects the op-
posﬂse end of the central cylinder to the outer
end of said eylinder 6. In the central cylin-
der 7 is a piston 11, carried by a piston-rod 12,

which extends through both of the tubes )
and 10 and is connected at its opposite ends
by vokes 13 to a piston 14 in the cylinder s
and a piston 15 in the ecylinder 6, the con-
struetion being such that all three of the pis-

arms 29, extending through suitable stuffi
boxes mthe mtenm of the cylinder o

same constr uctloll as the sleeve 17 and opera-
ted in a similar manner.

At the adjacent ends of the ¢ylinders 5 and
6 are arranged inlet-pipes 24 and 25, respec-
tively, to supply the cylinders with an ex-

30

plosive mixture, preferably in the form of

carbureted air mixed with water or steam
and air, the water serving in a measure to
lower the temperature of the cylinders, but
being converted into steam at or before the
time of explosion. In the pipe 24 1sa ported
valve 26, which may take the form of the
slide-valve, as illustrated in the drawings,
and in the pipe 25 is arranged a similar valve
27. The valve 26 1s conneeted by a rod 28 to

ny-

arms being arranged at opposite ends of the
eylinder and .«.tdapted for contact with the
opposite faces of the piston as the latternears
the limit of its movement in either direction.
Thus, for instance, on the outstroke, imme-
diately before the piston has 16&(3116(1 the po-
sition illustrated in Fig. 1, the outer face of
the piston comes into contact with one of the
arms 29 and moves the valve to closed posr-

said |
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tion, cutting off the supply of éxplosive com- | from one side of the piston to the other. As

pound, and in the opposite position, or that
indicated in Fig. 2, the valve is opened as the
piston nears the limit of its instroke. The
valve 27 is connected by a rod 30 to arms 31,
which extend through stuffing-boxes in the

‘ends of the cylinder 6 and are operated upon-

by the piston 15. |
At the outerend of the eylinder 5 is an es-
cape-pipe 32, having a ported valve 33, con-

- nected to arms 34, which extend through

I5

20

stufiing-boxes at the opposite ends of the cyl-
inder 5 and are operated upon by the piston
to effect the opening and closing of the said
valve. In similar manner the c¢ylinder 6 is
provided with an escape-pipe 35, having a

‘valve 36, connected to arms 37, extending

1nto the cylinder 6 and operated upon by the

- piston 15. Ineachceylinderata pointashort

distance from the outer end thereof are ar-

ranged two sparking terminals 40, which may -

be of any ordinary construction and con-
nected in a suitable circuit provided with de-

~ vices for making and breaking the circuit

25

. 30

and creating a spark to ignite the explosive
mixture. Thesesparking terminals are pref-

erably arranged at such a point as to ignite |

the gas in the cylinders immediately before

- the pistons reach the limit of outward move-

ment. - - -
In the operation of the device, the parts

“being in the position shown in Fig. 1, an ex-

40

plosion has occurred in the eylinder 5 and
The exploded gas under high pressure is

flowing through the ports or passages 18 in
the sleeve 17 to the outer side of the piston
atd thence. through the tube 9 and acting
upon the piston 11 to force the latter from
the position shown in Fig. 1 to that illus-
trated In Fig. 2. The valve 27 of the cylin-
der 6 is open and the explosive mixture is
entering through the pipe 25 under sufficient
pressure to assist in the movement of the pis-
ton 15 to the position shown in Fig. 2, it being
understood that all three of the pistons are

~ rigidly connected and must move together.

.50

55

- the end wall of the cylinder.
60

T'he outer end of the cylinder 6 and the right-
hand end of the central cylinder 7 are filled
with exploded gas resulting from a previous
explosion in the cylinder 6, and this gas is
flowing through the outlet-pipe 35 to an en-
gine or other point, where its pressure is to be
utilized. As the three pistons approach the
position shown in Fig. 2 the piston 15 closes
the outlet-valve 36 and opens communication
between the two sides of the piston by bring-
ing the end of its sleeve 22 into contact with
Immediately
previous to this operation the valve 27 in the
inlet-pipe has been closed and an explosion
takes place immediately after the piston
passes the sparking terminals 40. As the
piston 14 travels from the position shown in

- Fig. 1 to that shown in Fig. 2 its sleeve 17

will remain in the position shown in Fig. 1,
permitting the free passage of exploded

-the bars or vokes 13.

the limit of movement is reached the valve
26 of the inlet-pipe 24 is open to admit a
fresh supply and the pins 20 of sleeve 17 have
made contact with the inner wall of the eyl-
inder 5, moving said sleeve to the position
shown in Fig. 2 and cutting off communica-
tion between the opposite sides of the piston.
T'he outlet-pipe 32 is then opened and the ex-
ploded gases from the outer end of cylinder

o-and the left-hand end of eylinder 7 are al-

lowed to escape to the point of consumption.
The sleeves 17 and 22 are comparatively loose
on their supporting-pipes, so as to slide freely
thereon, while there is sufficient frictional
contact between the peripheries of the sleeve
and the openings in the central portions of
the pistons to compel the movement of the
sleeves with said pistons.

- The device may be employed‘f(jr.the pro-

duction of fluid under pressure to be used as
a motive power for an engine of any desired
construction, or the piston-rod 12 is connected

directly to a crank or other machine element

to be operated. o | |

In the modified construection illustrated in
Fig. 8 the eylinders 5, 6/, and 7’ are shown
as separated, although they may be arranged
closely together, as in Fig. 1. The connect-
ing or piston rod 12 is dispensed with in the
modified eonstruction, and the tubes 9’ and
10" are secured directly to the three pistons
11, 14/, and 15, thus avoiding the necessity
of forming the chambers for the reception of
The connecting-tubes
are open at the outer ends of the cylinders
5 and 6, and at poiuts near the piston 11’
each tube is provided with one or more open-
Ings 40 for the passage of gas to and from
the cylinder 7.
let and escape ports may be of the same char-

| acter as that shown and described, and simi-

lar numerals of reference have been applied
to corresponding parts of the structure. As
the ends of the tubes are rigidly secured to
the pistons provision is made for the passage
of the gases through the two pistons 14’ and
15" by providing a port or passage 41, which
may be closed by a valve 42, having a suit-

75
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In this construction the in-

110

115

able stem adapted to guideways 43, the ac-

tion being precisely the same as that of the
piston-valves shown in Figs. 1 and 2.

Owing to the fact that the fresh charge is
always kept from mingling with the exploded
charge, much better results are obtained than
1s possible where a quantity of the exploded
charge remains in the chamber, and the ar-
rangement of cylinders is such as to store a
constant supply of gas under pressure which
may be utilized for the propulsion of any
ordinary form of engine. |

While the construction herein deseribed
and illustrated in the accompanying draw-
ings is the preferred form of the device, it is
obvious that various changes in the form,

gas | proportions, size, and minor details of the

I12C

125

130




15

20

30

35

40

706,154

structure may be made without departing |

from the spirit or sacrificing any of the ad-
vantages of my invention.

Having thus described my Invention, what
I claim is— |

1. In a device of the class specified, the
combination with a plurality of alining cylin-

~ders, of a piston disposed in each cylinder, a

piston-rod connected to all of the pistons, the
central cylinder being in constant communi-
cation with the outer ends of the outer cylin-
ders, valved openings arranged in the pis-
tons of the outer cylinders, valved inlet and
outlet pipes connected to opposite ends of the
outer c¢ylinder, and means for operating said

3

Valves.

2. In a device of the class specilied, the

combination of the end cylinders, a central
cylinder in constant communication with the
outer ends of said end cylinders, valved pis-
tons arranged in the end cylinders, a piston
disposed in the central cylinder, a piston-rod
connecting all three of the pistons for simul-
taneous movement, inlet and outlet pipes con-
nected tothe end cylinders, controlling-valves
1n said pipes, and means for operating said
valves. |

3. In a device of the class specified, the

combination of the end cylinders having

valved pistons, a centrally-disposed eylinder
of a diameter less than thatof the end cylin-
ders, a piston arranged in the central cylin-
der, a piston-rod connecting all of the pis-
tons for simultaneous movement, connecting-
tubes extending through the end
serving to keep the central cylinder in con-
stant communication with the ends of the end
cylinder, and piston-operated valves for gov-
erning the supply of explosive mixture to said
end cylinders and the escape of exploded
gases from all of the eylinders.

4. In a device of the class specified, the |

pistons and |

combination of the three alining eylinders,
of which the centrally-disposed cylinder is of
less diameter than the end cylinders, a piston
in said eentral cylinder, tubes extending from
the ends of the central cylinder to the end
portions of the end c¢ylinders, sliding sleeves

ports or passages for controlling the flow of
gas from one end of the eylinder to the other,
pistons mounted on said sleeves, a piston-rod
extending from the central piston through
both of the tubes, yokes connecting the ends
of the piston-rods to the end pistons, eylin-
der-heads having slots for the reception of the
yokes, inlet-pipes for the admission of an ex-

plosive mixture to the end cylinders, outlet-

pipes for the escape of gas under pressure

| from all of the eylinders, valves in all of said

pipes, and arms connected to said valves, and

extending through the end walls of the cylin-

ders into the path of movement of
tons. |

5. In a device of the class specified, the
combination with the three alining e¢ylinders,
of pistons in said eylinders, means for alter-
nately supplying the end ecylinders with an
explosive mixture, means for permitting the

the end pis-

escape of gas alternately from said cylinders,

means for exploding the explosive mixture in
sald end cylinders, and means for alternately
admitting portions of an exploded charge
from the end cylinders to the central cylin-

der, thereby to assist in the movement of the

pistons in the several cylinders. |

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses. -

GHEORGE EDWARD BLAKE.

Witnesses: -
MYRTLE BROOKS,
JENNIE C. MCCULLOUGH.

'8_
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loosely mounted on said tubes and having
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