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practical exemplification of my invention em-
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To all whom it ?n@y CONCETT:

Be 1t known that I, BAxTER M. ASLAhSON
a citizen of the United States, residing at Oil
City, in the county of Venango and State of
Pennsylvania, have invented certain new and
useful Improvements in Internal-Combustion
Engines, of which the following is a specifi-
cation.

My invention has relation to a suitable ap-
~ paratus or internal-combustion engine for eco-.

nomically converting heat derived from fuel
Into energy.

The prmczpel ob]ect of my invention is to
provide in an internal - combustion engine
means for compressing air first slightly out-
side the working cylinder of the engine and
then compressing the air to a maximum de-
gree Inside the working cylinder, means for
compressing a gaseous fuel outside the work-
ing cylinder to a degree higher than the maxi-
mum compression of the air, means for fore-
ing the gaseous fuel gradually intoand through
the eompressed alr, an Incandescent body ar-

ranged to ignite the gas to thereby combine

the same Wlth the air at the maximum pres-
sure of both gas and air and prior to the en-
trance of the gas into the working cylinder,
and a piston arranged in the working cylinder
to constitute a resistance aﬂa,inet the expan-
sion of the combined gas, air, and products of
combustion, Whereby an apprecmble increase
ot temperature or pressure of the combmed
cgas and alr 1s prevented.

The nature and scope of my present inven-
tion will be more fully understood from a

bodied in the drawing, which 1illustrates in

~ section and in elevation one form of a double-

40

acting or two-cycle type of engine which has
been found eflicient for carrying into effect
essential features of the mode of converting

~ heat derived from fuels into energy of my

50

sald Invention. o _

In the drawing, ¢ is a cylinder in which is
arranged a piston @', receiving its reciproca-
tory movement by means of a piston-rod «’,
actuated by any suitable mechanism. (Not
shown.) The cylinder ¢ at its upper and lower
ends 1s connected, by means of ducts or ports
«’ and «', with a cylinder &, provided with a

rod **

centrally-arranged chamber «’. This cham-
ber «’ is normally closed at either end by
valve-pistons ¢’ and «°, actuated by a piston-
ancd connected with each other by
means of arod or tube «¢’, so as to be adapted
to operate.in unison. The valve-pistons '
and «° also serve to open or close annular
ducts or ports ¢’ and ¢", arranged in the cyl-
inder ¢’, which communicate with the ducts
¢’ and ¢'. When the piston ¢ of the eylin-

der @ occupies the position shown, the valve-

pistons ¢’ and ¢ are moved upward and In
so doing uncover the ducts or ports ¢" and

«". By the following upward movement of-
the piston @ in the cylinder « the pure air

previously admitted into the same 1n a man-
ner to be hereinafter more fully desecribed is

compressed and forced through the ducts or

ports ¢’ and ¢" into the central chamber «’.
At the same time pure air is sucked or drawn
into the eylinder « by the upward movement of
the piston ¢, in thisinstance through the lower
opening ¢ *of the cylinder ¢’ and from the same
through the duet or port ¢'', chamber «’, and
porta*into the cylinder ¢, to be compressed and
to be fed to the chember a’ by the downward

str oke of the piston ¢’ and the valve-pistons &’

and «’. Thechamber ¢, by means of conduits
or tubes ¢, ¢, and ¢* 1s eenneeted with air-re-
ceiving chambers 0° and /', preferably formed
integral with a motor or working cylinder /
of a double-acting engine. In the r ecelving-

chambers 4° and 5 the air is stored at a pres-
sure of about fi

ve pounds to the square inch
and is kept therein until the inlet or air valves

b* and &°, arranged in the chambers 4° and 2,
permit of the entrance of the same into the
combustion-chambers /* and §°, arranged ad-
jacent to but not in either end of the motor
or working cylinder 4. Kach of the air or in-
let valves 4° and 4’ is normally closed and held
upon its seat /™ by a spring 6",
ing of the inlet-valves 4° and /" against the ten-
sion of the spring 4" is controlled by a cam
0", arranged on a shaft 6, which is carried by
a bracket 4", suitably secured to the working
cylinder 4. The shaft 4* receives its rotary
movement by means of gear-wheels ¢ ¢ and
shatt ¢°, which shaft ¢* is operated by means
(not shown) which operate the piston 4%

The open-
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~square inch, more or less.
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The motor or working cylinder 4 1s pro-
vided with a piston §°, and in its central por-
tion is arranged a series of outlet or exhaust
ports 0, adapted to connect the interior of
the cylinder 4 with an exhaust conduit or duct

0", which is in communication with the open

alr. Before the piston /° has been moved into
the position shown or has reached the end of
its upward stroke the same will uncover or
free the exhaust-ports 4, and will thus per-
mit the products of combustion of a previous
charge to escape into the atmosphere. As
soon as the uncovering of the exhaust-port?’
by the piston §° takes place the lower air or
inlet valve 4’ will be opened by the cam 5**and
permitof the admission of pure compressed air
from the valve-chamber 4" into the working
cylinder 4. The pressure of the products of
combustion of the previous charge having
been reduced by the escape of the same into the
atmosphere, the pure air entering the work-
ing cylinder 6 at this moment will be enabled
to completely expel the remaining products
of combustion. Nothing but pure air under
pressure will now remain in the working cyl-
inder 6. This air is prevented from escaping
into the atmosphere by the back stroke of the
piston &°, which "again closes the exhaust-
ports &', and so confines the air in the work-
ing cylinder . From the closing of the ports
0" beging the further compression of the previ-
ously slightly-compressed air, which compres-

- sion continues until the piston §° has reached

the end of its back stroke and occupies a po-
sition opposite to that shown. The air in its
further compressionin the working cylinder
b is forced by the piston 4* into the lower com-
bustion-chamber 5’ and is held in the same
under a compression varying from three hun-
dred to three hundred and fifty pounds to the
The combustion-
chamber ¢’ is in open communication with a
duct or conduit ', partially formed by the
housing of the motor or working cylinder &
and partially formed by the housing of a gas-
inlet valve d. The end of this duct ¢’ is closed

by the gas-inlet valve o, which is normally |

held onitsseat @* by a spring d°. 1In this duct
&', which is filled with highly-compressed
pure air, 1sarranged an igniting device of any
suitable construction, but preferably consist-
ing of a wire 1, suitably insulated from the
housing of the valve d. Through this wire
either an alternating or direct electric cur-
rent is sent, which holds the portion 2 of the
samein a constantly-incandescent state, which
1s sufficient to ignite a fuel introduced into
the duct ¢’ in the presence of the highly-com-
pressed pure air.

In the present instance gas is used as the
tuel, which, however, before being permitted
to enter the duct ¢ and the combustion-cham-
ber {° is highly compressed to a decree ex-
ceeding that of the air, which, as hereinbetore

.......................................................................
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explained, has been separately compressed, 63

first slightly and then highly.

The compression of the gas prior to its de-
livery to the ducts & and combustion-cham-
bers §* and 0°, arranged at either end of the
motor or working cylinder b, is accomplished

70

1n a cylinder ¢ by means of a piston ¢, actu-

ated by a rod ¢, which receives its movement
from any suitable mechanism. (Not shown.)
(ras from any suitable source (not shown) is
admitted through a balanced valve #into a
chamber ¢' and from thence is drawn into the
cylinder ¢ by the upward movement of the
piston ¢, the suction action of which opens a
gas-inlet valve ¢', arranged in the chamber ¢*.
In the same manner gas will be drawn into
the cylinder ¢ by the downward stroke of the
piston ¢, and this gas is now compressed by
the upward stroke of thesame and after reach-
ing a certain degree of compression by the
piston ¢'—say to about four hundred pounds
to the square inch, more or less—is permitted
to escape into a chamber ¢® through an outlet-
valve ¢'. The chamber ¢ by a tube 4’ is con-
nected with a storage-receptacle or receiver
/., iInto which the compressed gas is forced
and stored for use. From the receiving-tank
) the gas, by means of the tubes 7, 7/, and 2%, is
conducted to the gas-inlet valves d, arranged
at either end of the working cylinder 4. The

lower valve d being opened, the gasis grad-

ually admistted into the ductd in the presence
of the compressed air, which surrounds an
1igniter or glower 2. The gas being held un-
der a higher compression than the air forces
1ts way through the same, and as soon as the
gas reaches the glower 2 it is instantly ignited
in the presence of the air. Thisignition ex-
tends into the narrow or oblong combustion-
chamber /°, causing only a slight increase of
temperature of the highly-compressed charge,

and the heat generated by the gradual com-

bustion is immediately converted into energy
by the expansion of the air, gas, and the prod-
ucts of combustion, which drive the piston 4
upward into the position illustrated. Owing
to the expansion of the gases in the motor-
cylinder 6, an instant decrease in temperature
1S obtalned, which counteracts the increase in
temperature which would otherwise be .ob-
tained through the combustion of the gases.
Furthermore, this expansion of the gases also
prevents an increase in pressure, so that only
an actual increase in energy through the com-
bustion is obtained. On its upward stroke
the piston 6° highly compresses a charge of
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slightly-compressed air previously permitted

to enter the working cylinder 4 by the air-
inlet valve 4°, and when the piston has reached
the end of its upward stroke gas under higher
compression than air is admitted through the

upper inlet-valve ¢ and into the combustion-

chamber /" in the manner and for the pur-
pose hereinbetore fully explained.
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From the foregoing descrivtion it wili be
understood that the air is first slightly com-
pressed outside the working cylinder and then
highly compressed in the working cylinder,
from which it is forced into the combustion-

~chamber, and that the gas is compressed to its

maximum pressure outside the working cyl-
inder and then forced gradually into and
through the compressed air to be therewith
combined in the presence of an incandescent
body, so that the highest temperature of com-
bustion is obtained not during combustion,
but before and independently of the combus-
tion, and also that a constant and high com-
pression, and consequently the highest possi-
ble economy,are obtained by the hereinbetfore-
described mode of converting heat derived
from fuels into energy for its utilization.
Moreover, thoroughly reliable ignition of a

charge under all circumstances is insured

without premature or self ignition of the
charge being possible.
Having thus described the nature and ob-

~Jects of my invention, what I claim as new, and
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desire to secure by Letters Patent, is—
1. In an internal - combustion engine, a
working cylinder, means for first compressing

air slightly outside the working cylinder and |

thereafter compressing said air highly in said
working cylinder,a combustion-chamber com-
municating with the working cylinder, an in-
candescent body located in the combustion-
chamber, a source of gaseous-fuel supply,
means for compressing said fuel outside the

working cylinder to a pressure higher than |

a

the maximum pressure of the compressed air,
and means for gradually feeding the com-
pressed gas into and through said air and in
contact with the incandescent body to thereby
cause the gas and air to combine prior to the
passage of the gas into the working eylinder.

2. In an internal - combustion engine, a
working cylinder, means for first compressing
air slightly outside the eylinder and thereafter
highly in the cylinder, a combustion-chamber
communicating with the working cylinder, an
incandescent body located in said combustion-
chamber, a source of gaseous-fuel supply,
means for compressing said fuel outside the
working cylinder to a pressure greater than
the maximum pressure of the compressed alr,
means for gradually feeding the compressed
gas 1ntoand through the compressed airand in
contact with said incandescent body to thereby
combine the gas, air and products of combus-
tlon prior to their entrance into the working
cylinder, and a piston in said working cylinder
constituting a resistance against the expansion
of the combined gas, air and products of com-
bustion, whereby appreciable increase of tem-
perature and pressure of the combined gas and
alr 1s avoided. - |

In testimony whereof I have hereunto set m y

signature in the presence of two subscribing
witnesses.

BAXTER M. ASLAKSON.

Witnesses:
J. WALTER DoucLass,
Traomas M. Sy,
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