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1

This invention relates to air or gas pressure
generators, . the present application being a
substitute for abandoned application, Serial No.
474,996. One object is to provide a generator of
this general character which is self-powered, and
in which the power element itself forms g com-
pressing. medium besides actuating  the gen-
erator.

The generator includes a compressor cylinder
having a piston slidable therein, and another
object of the invention is to operate the com-
pressor. so that the reciprocation of the piston
through a stroke of predetermined length is con-
trolled without the use of a erankshaft and con-
necting rod, so that the construction is consid-
erably simplified over conventional apparatus.

The generator essentially comprises a low-
pressure first-stage cylinder unit and a high-
pressure second-stage and power cylinder unit;
and a further object is to provide for the recipro-
cation of the piston of the power unit by Diesel
fuel, which also increases the compressive action
of the piston, and which is only consumed in a
sufficient amount to reciprocate the piston.

These objects I accomplish by means of such
structure and relative arrangements of parts as
will fully appear by a perusal of the following
specification and claims.

The figure on the drawing is a sectional ele-
vation of my generator,

Referring now more particularly to the charac-
ters of reference on the drawing, the generator
comprises a double acting power cylinder { and
a primary compressor cylinder 2 disposed in
axial alinement with cylinder I, but in spaced
relation thereto; the cylinders being mounted -as
a unit on a suitable base 3. The cylinders are
substantially the same length but the area of the
cylinder 2 is considerably greater than that of
the cylinder I. A rod 4 projects through:cylin-
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valves 1| and 12 respectively of the common pop-
pet type are mounted in the piston & to control
the flow through the ports.

Passages 13 and {4 lead from the ends of-the
cylinder | corresponding fo the pistonn ports 3
and 10 respectively, the flow through said pas-
sages being controlled by spring-closed poppet
valves 15 and {8 respectively, opening into the
eylinder.  'The opening of said valves at a pre-
determined point in the stroke of the piston is

* controlled by adjustable stops IT and (8 respec-
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tively, mounied on the shaft 4. The passages I3:
and 14§ extend into fittings 19 adapted for con-
nection to the intake of -a conventional gas tur-
bine or the like. Fuel injector devices 28 of the
type commonly used in Diesel engines, and simi-
larly operated by movement of the shaft 4 at the
proper times relative to the position of the pis-
ton 6, project into the cylinder 1 at its opposite
ends.

The chamber C in the piston 8 has ports 21
and 22 opening into the cylinder 2 on opposite
sides of the piston; spring-closed automatically
opening poppet valves 22 and 24 respectively be-
ing mounted in said piston to control. the flow

- through the ports, the valves opening into the
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der 1 and into the cylinder 2 from the end of the -

latter adjacent.the cylinder i, said rod being
-engaged by suitable pressure-tight packing glands
5 on said cylinder.

Within the cylinder t a hollow piston 6 is fixed
on the shaft, from the intericr of which piston
a passage 1 leads through the shaft and into a
chamber C formed: in a hollow piston 8 fixed
with the shaft in the cylinder 2. The passage 1
within the piston 8 communicates with a port 9
in said piston opening into the portion of the
cylinder nearest the cylinder 2 and also with
another port 18 in said piston copening into the
portion of the cylinder on the opposite side of
the piston. Spring closed outwardly opening
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and the adjacent end of the cylinder.

chamber. . The cylinder 2 has air intake ports
25 and 28 in its opposite ends, the flow through
which is controlled by spring-closed poppet valves
27 and 28, respectively, opening into the cylin-
der, and functioning automatically upon a re-
duction of pressure relative to atmosphere with-
in the cylinder as induced by movement ¢f the
piston 8 in one direction or the other.

In operation after the generator has been
started by an external power source. or by ad-
mission of compressed air, the cycle of events is
as follows:

As the piston 8 moves, for example, from the
left-hand toward the right-hand end of cylinder
2, atmospheric pressure-opens the valve 27; ad-
mitting air into the first stage compression cham-~
ber formed in the cylinder 2 between the piston
On the
return stroke the valve 27 is closed by its spring
and the entrapped air in the cylinder is com-
pressed until the pressure (approximately six
atmospheres) is sufficient to force the valve 23
open against its. spring. - Air: thus compressed
fills the chamber C and the passage ¥ contained’
within the piston 8 and said ‘shaft. A similar
air compressing action takes place on the oppo-
site side of the piston, by reason of the valves
28 and 24, in alternate order to the action above
described.
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At the same time that the piston 8 starts from
the outer or left-hand end of the cylinder 2 the
piston §, which occupies a similar position in the
cylinder {, also starts from the left-hand end of
said cylinder. At this time, outlet valve 16 is
being held open by stop 18, and due to the dif-
ference in pressures,. air previously taken into
chamber C will flow through rod passage 1 and
into cylinder | past valve 12, and will pass into

passage 14 through the open valve 18 and thence.

of course to the turbine (not shown), scaveng-
ing the cylinder of a previous combustion. After
piston & has moved a short distance from said

left-hand end, valve i§ closes, and with further:

movement of the piston, the compressed air al-
ready entrapped in the cylinder is further com-
pressed to about 16 atmospheres abs.

As the piston nears the end of its stroke, fuel
is admitted through the adjacent injector 20 by
any well known means (not shown), but in syn-
chronism with the piston movement, the heat of
compression at sixteen aimospheres abs. being
sufficient to ignite the fuel. An increase in pres-
sure thus created by the ignition forces the pis-
ton § in the opposite direction, and compressing
the charge in the cylinder on the opposite side
of the piston. As the piston reaches the end of
this stroke; the valve 16 is again opened by the
stop 8 and the heaited and high compressed
charge flows through the passage 13 and into the
‘turbine. - 'This valve remains open, upon the start
of the return stroke of the piston, a sufficient
time to provide a scavenging action of the charge,
as previously described.

A similar compressing, igniting, and charge-
discharging action of course takes place in the
cylinder i on the opposite side of the piston, in
alternate order to the action above described.
Only sufficient fuel is consumed to force the pis-
tons through their strokes against compression;
the momentum of the pistons being sufficient to
carry the piston & through the portions of its
stroke which open the valves 15 and 5. It will
thus be seen that all of the compressed air taken
into cylinder ¢ and further compressed by the
action of piston 8 and the burning fuel, ulti-
mately passes to the turbine to drive the same;
no outlets to atmosphere from the generator
being provided.

As plainly shown in the drawing, the valves
{5 and 16 are disposed with their stems par-
allel to the shaft 4, so that the stops 1T and 18
act to open-the valves in a direct manner and
with a minimum of friction.

From the.foregoing description it will be read-
ily seen that I have produced such g device as
substantially fulfills the objects of the invention
as set forth herein.
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While this specification sets. forth in detail

the present and preferred construction: of the
device, still in practice such deviations from such
detail may be resorted to as do not form g de-
parture from the spirit of the invention, as de-
fined by the appended claims.

‘Having thus described my invention, what I
claim as new and useful and desire to secure by
Letters Patent is:

1. A power gas forming compressor comprising
a power cylinder, a piston in said cylinder divid-
ing the cylinder into two compression chambers,
the cylinder being provided with an outlet pas-
sage leading from each compression chamber, a
spring pressed valve normally closing each pas-
sageway, & piston rod on the piston and project-
ing through an end of the cylinder, means re-
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4 .
sponsive to piston movement in the cylinder to
alternately open said valves, g compression cyl-
inder, said piston rod projecting into said comi-
pression cylinder, a piston on the rod within the
compression cylinder and dividing the latter into
two compression chambers, the comptression. cyl-
inder being provided with a passageway leading
from atmosphere into each such last named com-~
pression chambers, a spring pressed valve nor-
mally closing .each of said last named passage-
ways and adapted to alternately open and close
in response to pressure differentials imposed in’
the compression ¢ylinder in response to the move-
ments of the piston therein whereby air will be
slternately drawn into each. of the chambers in
the compression cylinder and compressed therein,
means  for admitting the compressed air from
each such chamber into one of the compression
chambers of the power cylinder when the valve
in such latter chamber is open, means for then
admitting fuel to the other of said compression
chambers of the power cylinder and while the
valve therein is closed, and outlet means to ex-
haust the compressed air and combustion gas
mixture.

2. A power gas forming compressor comprising
a power cylinder, a piston in said cylinder divid-
ing the cylinder into two compression chambers,
the cylinder being provided with an outlet pas-
sage leading from each compression chamber, a
spring pressed valve normally closing each pas-
sageway, a piston rod on the piston and project-
ing through an end of the cylinder, means re-
sponsive to piston movement in the cylinder to
alternately open said valves, a compression cyl-
inder, said piston rod projecting into said com-
pression cylinder, a piston on the rod within the
compression cylinder and dividing the latter into
two compression chambers, the compression cyl-
inder being provided with g prassageway leading
from atmosphere into each such last named com-
bression chambers, a spring pressed valve nor-
mally closing each of said last named passage-
ways and adapted to aiternately open and close
in response to vressure differentials imposed in
the compression -cylinder in response to the
movements of the piston therein whereby air will
be aliernatey drawn into each of the chambersg in
the compression eylinder and compressed therein,
each of said pistons being hollow and the rod
having a central passageway in open’ communi-
cation with the interior of each piston, each face
of each piston being provided with an epening
leading from the adjacent compression chamber
into the interior of the piston, a spring pressed
valve normally closing each opening, the valves
in the piston in the compression chamber heing
cperable to alternately open and close with the
compression and suction strokes, respectively, of
such piston whereby compressed air will flow
with each such compression’ stroke from the ad-

Jacent compression chamber through the hollow

rod.and to the interior of the piston in the power
cylinder and open .that valve therein which is
in communication with the compression chamber
in the power cylinder which faces away from
the direction of the then compression stroke of
such Iatter piston, the valve in the passageway
leading from such compression chamber being
then open, means to admit fuel into the opposite
compressiocn. chamber in the power cylinder, the
valve in the passageway leading from such latter
chamber being then closed, and outlet means to

- exhaust the compressed air and combustion gas
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mixture, i :
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3. A power gas forming compressor comprising
a power cylinder, a piston mounted for reciprocat-
ing movement in said cylinder and dividing the
latter into two compression chambers, the cyl-
inder being provided with a passageway leading
from each of the compression chambers, a valve
in each passageway, means to alternately open
and close each valve in response o piston move-
ments, means to admit fuel to each compression
chamber when the valve in the passageway lead-
ing from such chamber is closed and the piston
is operating on its compression stroke in that
chamber, means for admitting compressed air into
each compression chamber when the valve in the
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passageway leading from such chamber is open 15

and the piston is moving in a direction opposite
to that in which it moves on its compression
stroke in such chamber, and exhaust valve means
to exhaust the compressed air and combustion
gas mixture.

4, A structure as in claim 3 in which the ex-
haust valve operating means comprises a spring
pressed .valve stem on. each -valve projecting
through one end of the cylinder, a rod on the
piston projecting through both ends of the cyl-
inder, stops on the rod each alternately engage-=
able with one of the valve stems upon reciproca-
tion of the rod through piston movement for
opening the valve.

ROBERT G. LE TOURNEAU.




