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OF SAME PLACE.

AUTOMATIC EXPLOSIVE COMPRESSION-ENGINE.

SPECIFICATION forming part of Letters Patent No. 623,980, dated May 2, 1899.
Application filed March 2,1898. Serial No, 672,262, (No model.)

To all whom it may concerm:

Beit known that I, FRANZ BURGER, a citizen
of the United Stmte% residing at E Fort Wayne,
Allen county, State of Indiana,have invented
certain new and useful Improvementsin Au-
tomatic Explosive Compression-Engines, of
which the following is a specification.

This invention relates to certain new and
useful improvements in apparatus by means
of which exploded gas, or hydrocarbon mixed
with air, in a highly-compr essed state, may be
stored up in a suitable reservoir to be subse-
quently utilized as a motive power for driv-
ing various forms of engines,

With this object in view the invention con-
sists in an apparatus embodying the various
novel features of construction and arrange-
menthereinafter more particularly deseribed.

In the accompanying drawings, forming a
part of this specification and in which like
Jetters and numerals of reference designate
corresponding parts, Figure 11is a vertical sec-
tional view of one form of apparatus embody-
ing the invention; and Fig. 2 1s a similar view
of another form of appar atus embodying the
invention, parts being broken away.

Referring more particularly to the draw-
ings, A designates a main cylinder in which
the gases are exploded and from which they
pass in & highly-ecompressed state through a
passage 1, controlled by a check-valve, to a
suitable reservoir B. This ¢ylinder 1s verti-

cally arranged in Fig. 1, and at its lower end:
1t is pr ovided with an inlet- -passage 3, which

communicates with any suitable source of
combustible-fluid supply (not shown) and is
controlled by an inwardly-opening valve 4.
Arranged in close proximity to the valve, to
make contact with an electrode 5, carried
thereby, when the valve is opened, 1s a sec-
ond electrode 6. These electrodes form the
terminals of an electric cirenit, and in prac-
tice when the valve is lifted to admlt a charge
to the explosion-chamber they make contact
to complete the circuit. When the valve

closes, however, this circuit is broken, a spark
being gener ated and the charge mmted with-.
in the cylinder.

- Surrounding the cylinder A 1is a watber-
jacket 7, and at the upper end of the cylin- |

| der is an exhaust-port 8, adapted to be un-
covered by the piston C when 1t is at the up-

per end of its stroke.

Communicating with the space above the
piston and with the external atmosphere-is
an air-inlet port 9, controlled by an inwardly-
opening suction-valve 10, and leading from
the space above the piston is a passage 12,
controlled by an outwardly-opening valve 1.
The piston-rod 14 of the piston C extends
through the upper end of the cylinder A into
an auxiliary cylinder D, mounted centrally
upon and in line with the eylinder A, and at
its upper end the said rod is provided with a

{ second piston L.

Within the wall of the cyhndel Disan an-
nular passage 12?, which surrounds the cyl-

1inder and commume&te% with the passage 12

and with the interior of the cylinder beneath
the piston Ethrough a valve-controlled inlet-
port 15. Inline with the inlet-port upon the
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opposite side of the ecylinder is an exhaust- -

port 16, and these two ports are adapted to
be controlled by asinglevalve . Thisvalve,
as shown, comprises a cylindrical shell, the
inner diameter of which is slightly greater
than theinternal diameter.of the cylinder D,
and this shell is adapted to be received and
to be moved vertically within a recess in the
lower end of the cylinder. At its lower edge
the shell is provided with an annular flange

17, through a central opening in which the

piston-rod 14 passes, and in the side of the
shell are formed ports 18 19, adapted to be
brought to register with the inlet and exhaust
ports 1516, respectively. Kngaging the un-
der face of the flange 17 is a head carried
upon the upper end of a stem 20, which stem
projects through the upper wall of the cylin-
der A into posmmn to be struck and lifted by
the piston C when it approaches the end of
its upstroke, the valve I being moved in the
opposite direction by the piston E.
Assuming the piston C to be at the lower
end of its cylinder, compressed air is forced

into the passage 12*of the ¢ylinder D by any

suitable means. The piston K, likewise be-
ing at the bottom of its cylinder, has made
contact with the valve K, forcing it downward

and bringing its port 18 to register with the
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inlet-port 15, thereby permitting the com-
pressed air within the passage 12* to enter the
cylinder D beneath the piston to lift the same,
as well as the piston C. When the piston G
has reached the pointindicated by the dotted
Iine x, the weight of the two pistons counter-
balances the pressure of the air within the

cylinder D and the pistons come practically

to a standstill. During the upward move-
ment of the piston C the valve 4 is lifted by
the vacuum within the eylinder A and a

.charge of explosive mixtureisdrawn into the

cylinder, "When the valve 1s lifted, the elec-
trodes 5 6 are broughtinto contact and main-
tained in engagement until the movement of
the piston C is arrested at the point «, when
the valve drops to its seat. This effects the
separation of the electrodes and generates a

spark, causing the charge, which has been
drawn into the cylinder, (0 e ignited. The

piston C, being heavy and at a standstill, is
but slowly aifected by the explosion following
the 1gnition of the charge, and consequently
the forceof the explosion lifts the check-valve
2 and permits the greater volume of the ex-
ploded gases to escape through the passage 1
into the reservoir B. After the greater por-
tion of the gases has been trapped in the stor-
Ing-reservoir the piston begins to rise to the

position indicated in Fig. 1, uncovering the

exhaust-port 8 and permitting the burned
gases remaining beneath the piston to escape.
During the upward movement of the piston
it engages the end of the stem 20, lifting said
stem, and through it the valve I¢, thereby
bringing the ports 16 19 to register and per-
mitting the compressed air beneath the pis-
ton & toescape. Asthe piston Cascends the
air above 1t 1s-compressed and forcesits way
past the valve 13 into the passages 12 12°,
where it remains until the next upward move-
ment of the piston K is to be effected. The
burned gases beneath the piston C and the

compressed air beneath the piston I having

been exhausted, there is nothing to 1et&111
them in their elevated positions, emd conse-

- quentiy they return to the lower ends of their
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respective cylinders by gravity. When the
piston K has descended sufficiently far to op-
erate the valve I, the inlet-port 15 is opened
in the manner before stated, the compressed
air from the passage 12 r ushes into the eylin-

der, and the operation above deseribed is re-
peated |
In Ifig. 2 the cylinders A and D are shown

arran n'ed 1101'17011t.€1,11y, and as in this arrange-
ment 1t 1s impossible for the pistons to move
from one end to the other of their respective
cylinders by gravity it is necessary that some
means be employed for effecting this move-
ment. Accordingly the outer end of the ¢cyl-
inder D is provided with a valve-chamber 25,
having inlet and exhaust ports 26 and 27, 1‘6-
spectwel;, and in this chamber is adapted to
slide a cylindrical valve 28, provided with

ports which are adapted to register with the
ports 26 27

This valve 28 is provided with

623,980

a stem 29, which extends info a longitudinal
chamber 30 of the piston-rod 14 and is pro-
vided with a shoulder or enlargement 31.
The valve-chamber 25 communicates with
the passage 12* through its inlet-port 20, and
in operation when the pistons have been
forced outwardly by the explosion in the cyl-
inder A the piston I makes contact with the
end of the valve 28 and moves it until one of
1ts ports is brought to coincide with the inlet-
port, when apartof the compressed air within
the passage 12" will rush into the eylinder D
behind the piston E and forece it and the pis-
ton € to the opposite ends of their eylinders.
Just previous to the end of this stroke of the
piston I, however, the end wall of the cham-
ber 30 makes contact with the enlargement
51 and shifts the valve 28 to bring a port
thereof into communication with the port 27,
permitting the air back of the piston K to ex-
haust. The valve If is then operated to ad-
mit compressed alr upon the opposite side
of the piston in the same manner as in the
construction shown in Fig. 1, and the pistons
are moved in the Opposwe direction. With
the above-noted exception the construction
and operation of the parts shown in Fig. 2
are substantially identical with those shown
in Fig. 1, and the same reference letters and
numerals have been used to designate corre-
sponding parts in both figures.

Without limiting myself to the exact con-
struction and arran gement of the parts shown
and described, since it will be obvious that
various changes in such construetion and ar-
rangement may be made without departing
from the spirit or scope of the invention and
some features thereof u‘%ed without others,

What I claim is—

1. In an apparatus for the purpose de-
scribed, the combination with a cylinder pro-
vided at one end with valve-controlled inlet-
port, a discharge-port, a reservoir communi-
cating with said latter port an exhaust-port
leading from the cylinder, a piston within the
cylinder, means without the eylinder for mov-
ing the piston through a part of its stroke,
and means for igniting a charge upon one side
of the piston at a predetermined time, sub-

stantially as described.

2. In an apparatus for the purpose de-
scribed, the combination with a eylinder pro-
vided at one end with valve-controlled inlet
and discharge ports, a valve-controlled dis-
charge-port, for compressed air at the oppo-
site end of the cylinder, an exhaust-port lead-
ing from the cylinder, a piston within the ¢yl-
111(1(31 an engine without the cylinder for mov-
ing said piston through a part of its stroke,
sald engine cmnmunieating with the com-
pressed - air-discharge port of the eylinder,
substantially as described.

3. In an apparatus for the purpose de-

seribed, the combination of a main and an

:?muhm'y cylinder arranged in line and hav-
ing connected pistons, an inlet for an explo-

1 sive charge and a valve-controlled discharge-
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opening at one end of the main cylinder, a

valve-controlled discharge-opening for com-

pressed air at the opposite end of said cylin-
der, an inlet and an exhaust port at one end
of the auxiliary eylinder, the inlet-port com-
municating with the compressed-air-discharge
port of the main cylinder, a valve for con-

trolling the inlet and exhaust ports of the

auxiliary cylinder, and means for actuating
said valve, substantially as déseribed.

4. In an apparatus for the purpose de-
seribed, the combination of a main and an
auxiliary eylinder arranged in line and hav-
ing connected pistons, an inlet for an explo-
sive charge and a valve-controlled discharge-
opening at one end of the main eylinder, a
valve-controlled discharge-opening for com-
pressed air at the opposite end of said eylin-

- der, an inlet and an exhaust port at one end

of the auxiliary cylinder, the inlet-port com-
municating with the compressed -air - dis-
charge portof the main eylinder, a slide-valve
for controlling the inlet and exhaust ports of
the auxiliary cylinder, said valve being ar-
ranged to be moved in one direction by the
piston .of one cylinder and in the opposite di-
rection by the piston of the other eylinder,
substantially as deseribed.

In testimony whereof I have signed my

20

name to this specification in the presence of 3o

two subseribing witnesses. |
FRANZ BURGER.

Witnesses:
GEO. K. TORRENCE,
J. DURGER.
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