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- UNITED STATES PATENT OFFICE.

WILELIAM HEBMAN SCHILLINGER, OF ROCK ISLAND, ILLINOIS.

EXPLOSIVE-ENGIKE,

1,069,480,

To adl whom it may concern:

Be it known that I, Wirviam Hermax
SEHILLINGER, a citizen of the United States,
residing at Rock ¥sland, county of Rock

Tsland, State of Illinois, have made a cer-

tain new and useful Invention in Explosive-
Engines, of which the following is a speci-
fieation. , '

‘This invention relates to explosive en-
gines."

The object of the invehtion is to provide
an engine of the explosive type which is
simple in construction, economical to manu-
facture and eflicient in operation.

A further object is to provide an engine
of the type referred to wherein the explo-
sive charge is supplied automatically and
under pressure. ,

A further object is to provide means for
completely evacuating the engine cylinder
of the gases and other products of combus-

tion following an explosion of a charge be-

fore the next charge of explosive material
is admitted to the explosive chamber.

A further object is to discharge the gases
of each explosion by the use of compressed
aif, thereby preventing pre-ignition of the
succeeding charge, retarding carbonization,
increasing the efficiency of the fresh charge
and promoting economy in the fuel required.

A further object is to provide means
which are simple and efficient for cooling the
engine, increasing the compression spage, in-

creasing the amount of the explosive charge,.

thereby increasing the power developed, and
securing two explosions against the piston
at each revolution of the engine, thereby

* doubling the propulsive energy of a two-
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cycle and quadrupling that of a four-cycle
engine,

A further object is to provide means for
compressing air at each stroke of the en-

gine and utilizing the compressed air to’

clean out the explosion chamber after each
explosion, and also to inject the fresh
charge into the cleaned out compression and
explosive chamber. :

Other objects of the invention will appear.

more fully hereinafter.

The invention consists substantiaily in the
construction, combination, location and rel-
ative arrangement of parts, all as will be
more fully heréinafter set forth, as shown
in the accompanying drawings, and finally
pointed out in the appended claims. '

Specification of Letters Patent.
Avplication filed June 4, 1810, ferial No. §64,956.

Y

Patented Aug. 5,1913.
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Referring ta the accompanying drawings,
and to the various views and reference signs
ra%pearing' thereon, Figure 1 is a’ view in
side elevation of an engine embodying the
prineiples of my invention. Fig. 2 is a
same. Fig. 3 is a detached, detail, broken
view of a portion of the piston packing
rings. Figs. 4 and 5, are broken views in
transverse section on the lines 4, 4, and. 5, 5,
respectively, of Fig. 8. Fig. 6 is a broken
view in section, showing the inlet for the
compressed aii to clean out the explosion
chamber of the gases and other products
of explosion. Fig. T is a similar view show-
ing the ignition plug. Fig. 8 is a similar
view of the air compressor piston. Fig. 9
is a view in vertieal section of the valve
mechanism and its operating connections for
controlling the cleaning out or scavenging
charge and the fuel supply charge of com-
pressed dir to the explosion chamber. Fig.
16 is a view partly in section and partly n
elevation of the piston. Fig. 11 1s a view
in vertical transverse section of ‘the crank
case. ..Fig. 12 is a view in horizontal section-
of the same. Fig. 18 is a detached detail
view in section of the crank shaft bearing
side plate of the crank case. Fig. 14is a sec-
tional view in perspective of the same. Fig
15 is a broken detail view in section showing
the communication between the crank case
and the control valve casing.

reference sign wherever it occurs through-
out the several views.,. . ~ :

In the construction and operation of en-
gines of the explosive type, it is important
to secure as large an area of compression
space as pessible so as to accommodate as
large a velume of the explosive charge of
proper mixture as possible, thereby securing
a maximum of propulsive force at each ex-
plesiéit.
portant to completely clean out the explo-
sion chamber of all gases, deposits and other
products of each explosion so'that the fresh
| charge of explosive mixture may not be
-weakened by admixture with the exploded
gases. S

It is among the special purposes of my
present invention to secure these and other
desirable objects in internal combustion or
iexplosive engines, and in carrying out my

vertical, central, longitudinal section of the,

"The same part is designated by the same

“invention, I propose to'so construct the op-
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erating piston as to form a reservoir in the
interior thereof to receive and store up
charges of compressed air and to supply
~the same in the form of released blasts into
g the explosion chamber after each ex losion
to clear the same of the gases and other
products of the explosion, and also, from
which reservoir the compressed air may be
supplied toeinject the fresh charge of ex-
10 Plosive mixture into the explosive chamber
" after said chamber has been cleaned out. I
also propose to compress the air into the
reservoir afforded by the piston, as above in-
dicated by the operation of the piston itself,
and to control, automatically, and in suit-
ably timed relation, the -supply of charges

of the compressed air for cylinder scaveng-:
ing and fuel supply- purposes, said control’
being effected by the operation of the piston’

itself, and I propose to so construct and
operate the piston that these results may be
- accomplished without employing exterior
or auxiliary air compressing means or stor-
age tanks, and without employing piston rod
packings, or stuffing boxes.

In the drawings I have shown an opera-
tive embodiment of my invention as illus-
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trative of the principles thereof, and as the

best form in which I at present contemplate
applying those principles, and I have shown
my 1nvention as applied to a double two
cycle engine, but in this respect my inven-

30

“tion, as defined in the claims, is not to be

limited or restricted.

Reference sign A, designates that portion
of the engine which forms the crank case
and the chamber in which the air compres-
sion takes place. This portion of the ma-
chine is in the form of a cylinder in which
works the air compressing piston heads B, B,
respectively arranged on opposite sides of
the crank shaft C. This shaft is journaled
in bearings D, formed in the side plates, E
of the crank case. If desired, and in order
to secure an equally and evenly balanced op-
eration of the engine, the crank ¥, is ar-
ranged centrally of the cylinder A, and is
" connected between the “inner ends of two
sections of the shaft C, one extending out-
wardly through a bearing side plate E, on
each side of the cylinder A, as shown. This
arrangement, however, is a detail which may
be widely varied without departure from the
spirit and scope of my invention as defined
:§ in the claims. The connecting rod G, is con-

nected at one end to the pin H, of the crank,

and "at the other end extends into the in-
terior of a hollow piston. As shown the
piston is double ended with piston faces pre-

-0 sented in opposite directions, the two ends
- J, K, of the pistor being arranged on oppo-
site sides of the crank shaft C, and respec-

tively operating in a cylinder portion L, M,

of smaller.diameter than the cylinder por-
3 tion. A, in which the \piston heads B op-
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erate, said piston heads B, however, being
formed with or connected to the double end-
ed piston to move therewith. The extreme

‘end portion of each cylinder portion L,M, .
‘in which the piston ends J, K, respectively .

operate, forms a chamber N, which consti-
tutes the compression and explosion cham-
ber, into which the explosive charge is de-
livered and where the explosion of the mixed
air and oil takes place. These cylinder por-
tions I,, M, are provided intermediate their
ends with an encircling channel O, which is
open to atmospheric exhaust through the
passage P, and the stroke of the piston ends
Jy7K, is so regulated that when said piston

‘eénds are in their extreme inner positions they
,uncover these exhaust channels O. As shown
in Fig. 2 the piston.end J has uncovered the
‘exhaust channel O, of eylinder portion L,

while the piston end K, is at the outer limit
of its stroke in cylinder portion M, and
ready to be acted upon by the compressed
explosive charge in that cylinder portion.
If desired, the cylinder portions L, M, may

be jacketed, 2s indicated at R, for cooling .

purposes. The compressed charge may be
exploded in any suitable manner, as, for in-
stance, by means of a spark plug 20, in the
usual way, and at the proper time.

In each end wall of cylinder A, is ar-
ranged an inwardly opening valve 21, con-
trolling openings tgrough said walls to the
outer air, and in each piston head B is ar-
ranged an inwardly opening valve 22. With
this arrangement 1t will be seen that as the
piston heads B, move with the piston toward
one end of the cylinder A, the air inlet valve
91, at that end of the cylinder toward which’
the piston heads move is closed while air
is drawn into the cylinder through the in-
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wardly opening valve 21, at the other end -

of the cylinder. At the same time the air
contained in that end of the cylinder toward
which the piston heads are moving, that is,
in the space between the advancing piston
head and the cylinder end, is compressed
and eventually causes the inwar -y opening
valve 22, in the advancing piéten head to
unseat thereby admitting the compressed air
to the space between the piston heads and fo
the interior of the crank case, and to the in-
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terior piston chambers 28, which thus form

a storage reservoir for the compressed air.
Of course the same operation of air intake
and compression into the reservoir takes
place during the movement of the piston
and piston heads in the opposite direction.

The compressed air accumulated and stored,
as above described is utilized to expel the gases
and other products of explosion from the ex-

‘plosion chambers N, following each explosion

therein, and .also is employed to force a
fresh charge of fuel or explosive mixture
into the explosion chamber following each
expulsion of the gases “av,nd other products
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of the preceding explosion. At the same
time the air which is compressed into the
hollow piston is being constently changed
by the successive compressions of fresh air
therein, thereby materially aiding in main-
taining the pistons cool under constant
working conditions.
I will now deseribe mieans for utilizing
the stored up compressed air for cleiring
thg explosion chambers of the gageg follow-
ing each explosion, and. for supplying fresh
charges of the explosive mixtures thereto.
The compressed air reservoir comprising
thie interior of the cylinder A, the erank case,
and the hollow pistons is ih communication,
through passage 24, see Figs. 2 and 11, with
& governof valve casing 25, from which de-
livet pipe ¢onnections 26, 27, to both ends
15 M, of the engine cylinder. The communi-
cations of the pipes 26, 27, with the com-

pressed air reservoir through the governor

valve casing are controlled by suitable valves
28, 98, respectively contrelling openings or
ports 30, 31, from the governor valve casing
to the pipe coniections 27, 26. The valves
28; 29, are carried by a stem 82, which car-
ries a roller 33, held by spring 84, pressed
dgainst the face of a gear disk 35, havihg
cam projections 38, thereon, arranged to
periodically move the valve stem 32, to oper-
ate the valves 28, 29. The gear 35, may be
driven in any suitable manner. I have
shown a simple arrangement whetein said

. gear 35, is driven from s sedr 37. on the
) )
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crank shaft C. The cain projections 36,
and the operations of the gears 37 and 35,
are so arranged and timed s to secure the
desired and timely cycle of operation ac-
cording to the design of the engine. If de-
sived, and ‘in order to regulate and adjust

the operation of the governor valves, I

mount the cam gear 85, upon a sleeve 38
the position of which may be adjusted. A

‘simple arrangement for accomplishing this

is shown, wherein the sleeve 38, is carried by

a stud 39, and is held by a spring 40, against-

a cam collar 41, with which cobperates an
adjustable cam sleeve 42. By adjusting the
position of the cam sleeve 42, the gear sleeve

‘38, and with it, the cam gear 35, may be

adjusted to vary and regulate the time of
opening of the governor valve chamber to
the pipe connections 26, 27. Of course it
will be understood that when one of these
pipe connections is open to the compressed

ir reservoir the other one is closed to the

same. As above noted the pipe connections
26, 27, deliver to both ends of the engine
cylinder. The pipe connection 26, is shown
as employed to deliver the compressed air
into the explosion ehambers N , after each
explosion therein, to clean out the same.
To this end each end of said pipe connection
delivers to a passage 43, which is controlled
by an inwardly jopening valve 44, anid which

) : .

a8

delivers into the explosion chamber N. The
operation is so timed that just as the piston-

‘end J, or I, as the case may be, begins to

open the exhaust channel O, following an
explosion in the chamber N, the lower gov-
ernor valve 29, is opened to admit air pres-

7«

sure to the pipe connection 26, from the .

compressed air reservoir, whereupon a blast of
the compressed air is delivered through pipe
connection 26, and passage 48, causing valve
44 to open, and into the explosion chamber,
thereby efficiently driving the gases and
other products of the explosion out of the
chamber N, through the eghaust O, P.
Since a fresh charge or blast of compressed

air is thus used after each explosion, it will-

be readily seen that not only are the gases
and other products of the explosion effi-
ciently expelled from the explosion cham-

“ber without danger of becoming mixed with

the next chaige of fuel but the compressed
air thus used while flling the cylinder with
air and eliminating vacaum, also serves to
maintain the explosion chamber cool. By
the time the piston end, in its movement in
the reverse direction, has closed the exhaust
opening O, P, the explosion chamber will
have been completely cleaned out of the
gases of the previous explosicn and filled
with clear air. The governor valve will also
then have operated to close communication
between the governor valve chamber and the
pipe connection 26, and opened the communi-
cation between said chamber and the pipe con-
nection 27.  The pipe connection delivers at
its ends into the generator chamber 45, with
which also communicates the oil or fuel sup-
ply connection 46. The blast of compressed
air thus delivered to the generator cham-
ber 45, also causes the fuel oil to also be
forced into said chamber, and the mixture
of oil and air under pressure then passes

through the passage 43, causing valve 44,

to unseat, and on into the chamber N, until
the governor valve cuts off the communica-
ticn between the air reservoir and the pipe
connection 27. Thereafter the mixed ex-
plosive charge in chamber N, is compressed
and exploded, thereby repeating the cycle of
operation above described.

The piston ends and heads may be packed
in any suitable or convenient manner and
by any desired arrangement of packing. A
simple and convenient form of packing is
shown in Figs. 8, 4 and 5, wherein packing
rings 47, 48, are used, the ring 47, being rab-
beted, as indicated at 49, to receive the ring
48.  Preferably the rings are lap jointed.
The packing rings are inserted in channels
or grooves formed in the peripheral sur-
faces of the piston ends and piston heads as
gshown. @ = = -

In an internal combustion or explosion
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engine embodying the principles of construe- ~

‘tion and having the mode of operstion above
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described; I am enabled to increase the
power developed by the engine by increas-
ing the charge. I also keep the engine cyl-
inders and pistons cool, expel the products
of each explosion before the next charge is

admitted, increase the compression space for -

the explosive charge. 1 also utilize the
crank case and the interior space of the hol-
Jow pistons as a storage reservoir for com-
pressed air and I control the supply of the

compressed air for expelling the gases of

each explosion and also for injecting fresh
charges of explosive mixture under pressure
into the explosion chamber. T also control
the delivery of the compressed air for clean-
ing out the explosion chamber and for in-
jecting the fuel charges, automatically -and
adjustably. These and other advantages are
attained in the arrangement shown and
above described.

An engine embodying in its construction
the principles of my invention is well adapt-
ed for use in any sitwation where a motor
of this character is desired, and may be op-
erated with any suitable gas or liquid fuel
to supply the explosive charge.

Many variations and changes in the de-
tails of construction and arrangements of
parts would rveadily suggest themselves to
persons skilled in the art and still fall with-
in the spirit and scope of my invention. 1
do not- desire, thérefore, in the broadest
scope of my invention as defined in. the
claims, to be limited or restricted to the de-
tails of structure and arrangement shown
and described. But

Having now set forth the objects and na-
ture of my invention, and a construction

“embodying the principles thereof, and hav-
.ing described the.same, and the . purposes

functions and mode of operation of the

same, what I claim as new and useful and

of my own invention, and desire to secure by
Letters Patent is,— ’ .

1. In an internal combustion engine, a cas-
ing having an interior chamber, a cylinder, a
piston working in the cylinder, means ar-
ranged in said chamber and operated by the

‘piston for compressing air into said cham-

ber, fuel supply connections to the cylinder,
independent pipe connections intermediate
the cylinder and said interior chamber, said
fuel supply connections communicating with

- one of said pipe connections, and valves ar-

65
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ranged in said respective connections and
controlled by said piston for controlling the
delivery of a scavenging blast of compressed

air from said chamber through the cylinder

and to the atmosphere after each explosion
therein and also controlling the delivery of

. air and the supply of fuel to the cylinder af-

65

ter the delivery of each scavenging blast.

2. In an internal combustion engine, a cas-
ing having a chamber, a cylinder, a -hollow
piston working in the cylinder, said cham-

1,089,480

ber communicating freely with the interior
of said piston, means actuated by the piston
for compressing atmospheric air into said
chamber, independent pipe connections be-
tween said chamber and the explcsion cham-
ber of the cylinder, a fuel supply. connection
communicating with one of said pipe con-
nections, a valve controlled by the piston for
delivering, air. from said chamber and fuel
from the fuel supply connection to the ex-
plosive chamber of the cylinder to form an

operated by the piston for controlling the
other pipe connection between the casing
chamber and explosion chamber for control-
ling the delivery of a scavenging blast of air
from said casing chamber through said pipe

the outer air after each explosion in the ex-
plosion chamber. ,

3. In an internal combustion engine, a
«cylinder having an explosion chamber, a
hollow piston working' in the cylinder,

ing atmospheric air into the interior of the
hollow piston, fuel and air supply connec-
tions to the explosion chamber, said air sup-
ply connections being independent of each
other and respectively communicating with
the interior of the hollow piston, and valve
mechanism operated by the piston for con-
trolling said air pipe connections to control
the supply of compressed air from the hol-
low piston to said explosion chamber, and
operating to alternately deliver an explosive
charge to the explosion chamber, and then a
scavenging charge of air through said cham-
ber. :

pair of cylinders having each an explosion
chamber, connected hollow pistons respec-
tively operating in said cylinders, means for
compressing atmospheric air into the hollow
pistons, independent fuel and air supply
connections to each explosion chamber, and
valve mechanism operated by the piston for
controlling the supply of compressed air
from the hollow pistons to said respective
connections, and operating to alternately
deliver an explosive charge to each explo-
sion chamber through one of said connec-
tions, and then a scavenging charge of the
air through the other of said connections
and through each explosion chamber. .

5. In an interhal combustion engine, g
pair of cylinders arranged in line with egch
other, each having an explosion chamber,

erating in said cylinders, means operated by
the pistons for eompressing the atmos-

and valve mechanism operated by the pis-
tons for alternately controlling the delivery
of compressed air from the hollow pistons

to both of the explosion chambers following

explosive charge, and valve mechanism also

' means actuated by the piston for compress-

4. In an internal combustion engine, a

connected hollow pistons "respectively op-.

pheric air into the interior of said pistons,-
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the explosmns “therein to expel the gases of

the explosion and to form the exploswe
charge.

6. In an. 1nterna1 combustion -engine, a
cylinder having an éxplosion chamber, air
inlet and fuel supply connections to said
chamber, a ca$1ng having an interior cham-
ber, independent pipes delivering from said
interior chamber to said inlet and fuel sup-
ply connections, a piston operating in said
cylinder, means-operated by the piston for

. compressing atmospheric air into the inte-
" rior chamber of the casing, a2 valve mech-
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“inlet connections to said chamber,

anism arranged in said pipe connection,
and mechanism operated by the piston for
actuating said valve mechanism’ to control
alternately the supply of compreSSed air
from said casing chamber to and .through

said explosion chamber following sach ex-

plosion therein and to said chamber to form
the explosive charge. .

- 7. Inan exploswe engine.. cylinder. hav-
ing an explosion chamber, @ hollow piston
operating in said cylinder, atr inlet and fuel
supply connections to the explosion cham-
ber, independent pipes connected -thereto,

‘means for compressing air into the hollow

piston, and a valve mechanism for alter-
nately controlling the communication of
said pipes with the interior of the hollow
piston.

8. In an explosive engine, a cylinder hav-
ing an explosion chamber, a hollow piston
operating in said cylinder, independent air
inlet connections, and a fuel supply connec-
tion to said chamber, said fuel supply con-
nection communicating with one of the air

inlet connections, means operated by the pis-

tons for compressing air into the interior
thereof, and a valve mechanism for effecting
the alternate communication between the in-
terior of the hollow piston and said inlet
and supply connections.

9. In an explosive engine, a cylinder hav-

‘ing an explosion chamber, a hollow piston

operating in said cylinder, independent air
a fuel
supply connéction with one of said air inlet
connections, means operated by the piston
for compressing air into the interior thereof,

and a valve mechanism operated by the pis-

ton for effecting the alternate communication
between the interior of sald piston and said

inlet connections.
10. In an explosive engine, a cylinder, a

_casing having an interior chamber, a valve

in the end wall of said chamber, to control

" communication into said chamber from the

60
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outer air, a piston operating in the cylinder
and having a head working in said chamber,
a valve in said head to control a communica-
tion to the interior of said chamber, where-

. by when said piston is moved atmospheric
-air is compressed into said chamber, pipe

connections from said chamber to the cyl-

-chamber,

8

inder and valve mechanism operated by the
piston and controlling said pipe confections,
for utilizing the compressed air to first sup-
ply the cylinder with an explosive charge to
operate the pistons and then to scavenge the
same,’

11. In an explosive engine, a_cylinder
having an explesion chamber, and also an
interior chqmber a piston lmvmg 2 head
OpeI ‘ating in said interior chamber; codper-
ating va Tves in the end wall of said interior
chamber and in said head, whereby when
the piston is operated atmospheric air is
compressed into said interior chamber, and
a valve mechanism operated by the piston
forcontrolling the supply of the compressed
air from said 1nterior chamber to the explo-
sion chamber to expel the gases therefrom
following each explosion therein,

12, In an explosive engine, a cylinder
having an explosion chamber at each end
thereof, a piston working in said cylinder,
an air reservoir, means operated by the
piston for compressing air into the reser-
voir, a valve chest, independent pipes deliv-
ering therefrom to each of both explosion

chambers, said valve chest also in communi-

cation with said reservoir, valves for con-
trolling the communication of said pipes
with the chest, and means for operating said
valves.

13. In an explosive engine, a cylinder

“having an explosion chamber at each end

thereof, a piston working in said cylinder,
said piston being hollow, means for com-
pressing air into said hollow piston, a valve
chest communicating with the interior of

the piston, valves operating in said chest,

independent pipes communicating: between
said .chest .and each of said chambers, and
means for operating said valve to alter-
nately open said pipes to said respective
chambers.

14. In an explosive engine, a cylinder
having an explosion chamber, a hollow pis-
ton, means operated thereby for compressing
air thereinto, a valve chest communicating
with the interior of said piston, and hav_ing
independent communications with said
ralves for controlling said respec-
tive communications, and means for operat-
ing said valves alternately.

15. In an explosive engine, a cylinder
having an explosion chamber, a hollow pis-
ton, means operated thereby for compressing
air theremto, a valve chest communicating
with the interior of the hollow piston and
with said chamber, valves for controlling
said communicat/ions, and adjustable means
for operating said valves,

-16. In an explosive engine, a easing, a

‘eylinder and piston, said casing having an

interior chamber, means operated by the
piston for compressing air into the casing
chamber, independent pipes communicating
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between said chamber and cylinder, a valve
mechanism for controlling the supply of
compressed air through said pipes from said
chamber to the cylinder, and a shaft oper-
ated by the piston for ﬂctuatmg the valve
mechanism to admit the compressed ‘air
alternately to said pipes.

17. In an explosive engine, a casing, a
eylinder and piston, said casing having an
interior chamber, means operated by the
piston for compressing air into the msmg
chamber, independent pipes communicating
Detween said chamber and cylinder, a valve
mechanism for controlling the supply of
compressed air through said pipes from said
chamber to the (,yhnder and ‘including a

valve stem, a cam for operating said stem
and gearing operated by the piston move-
mcnts for autuahng the cam.

18. In an explosive engine, a casing, a

1,089,480

cylinder and piston, said casing having an
interior chamber, means operated by the
piston for compressmg air into the casing
chamber, independent pipes commumcatmcr
between said chamber and cylinder, a valve
mechanism for controlling the supply of

compressed air through said pipes from -

said chamber to the cylinder, and including

a valve stem, a cam for operating said stem, ,

means for adjusting the cam relative to the

stem, and gearing operated by the piston for

actuating the cam,

In testlmony whereof I have hereunto set
my hand in the presence of the subscribing
witnesses, on this 18th day of May A. D,
1910.

WILLIAM HERMAN SGHILLINGER

Witnesses:

Jorn T. MARRON,
y James F. Mureny,
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