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- To all whom it may concern.:
- Beit known that I, HarorLp

10

"HAROLD C. SUOKERT, OF NEW YORK, N. Y.

 TWO-CYCLE EXPLOSION-ENGINE.

No. 807,196,

| | Sp‘eciﬁc'a.ﬁon' of Letters Patent.
_ Application filed January 2,"1'9.0"6, Serial No. 294,063. Renewed ;',S'ept'tamber 19,

‘Patented Dec. 22, 1908.
1907, Serial No. 393,693,

1

C. SUCKERT, a

citizen of the United States, residing in the

borough of Manhattan, city, county, and

State of New York, have invented certain
new and useful Improvements in Two-Cycle

lixplosion-Engines, of which the following is

4 specification, reference being had therein to

the accompanying drawings, in which—

Figure 1 is a longitudinal vertical sectional

- view taken on a plane parallel with the axis

15

920

- the burned gas

- 95

of the driving shaft; Fig. 2 a sectional view
taken on the%n
a view similar to Fig. 1, showing the piston
at the other end of its stroke,
. One of the main objects of this invention
18 to provide means for initially compressing
the charge of mixture which is to be deliv-
ered mto the explosion chamber, and to de-
liver said compressed charge at such a posi-
tion of the piston and in such a manner that
ned gas 18 driven from the explosion
chamber by the inrushing charge of fresh
mixture. S o
__ Another object of the invention is to de-
iver this compressed charge of gas into the
explosion chamber at a time when said

~ charge is at its highest initial-compression so

30

that said charge will rush into the explosion
recharge it with fresh gas in the

chamber and

~ shortest possible time.

35

40

45

These Teatures of the invention are of great

importance for the reason that in engines of

the two-cycle type it has heretofore been ex-
tremely difficult to secure a full discharge of

the burned gas and a full recharge of the ex-
plosion chamber with fresh mixture. '

It will be apparent to those skilled in the
art that if all or practically all of the burned
gas is not discharged from the explosion

chamber and a full supply of fresh mixture is

not supplied to said chamber the effective-
the engine will be materially de-

ness o
creased. _ | -
In the present invention the fresh SUEPI
n1g

. of mixture is initially compressed to a

50

55

degree, at a point close to the explosion
chamber. It is then delivered into said

chamber in such a manner that it is dis-

charged forcibly, and directly, toward the
spark plug, driving out through the exhaust

Pports the burned gas and delivering a sup-
ply of fresh mixture around the spa.rkPhI%

thereby insuring proper ignmition of edc
charge of gas. - _
Referring to the various parts by numer-

e II—IT of Fig. 1; and Fig. 3.

e |

15, which extend throug

l

als, 1 designates the engine cylinder which
may be of any suitable construction, and
which, for convenience, is shown in the
drawing without a cooling jacket. Tt will,

suitable form of cooling means may be em-
ployed. Within this cylinder is mounted

-the main piston 2 which is cylindrical, and is

somewhat longer than pistons of. the ordi-

nary construction. The lower end of the
‘piston is formed with an upward extending
1nternal hood 3 into which (f)roj ects the ypper

end of a piston rod 4, said rod being pivot-
ally secured therein by means of .a wrist pin

1'6. The lower end of this piston rod is con-

nected to cranks 6 by means of a crank

_ _ ank pin 7;
and the cranks 6 are.secured to the i

UNITED STATES PATENT OFFICE.
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~of course, be understood, however, that any

65

70

ends of the two sections 8 of the main shaft.

-I'his shaft is journaled in bearings 9 which are
suitably mounted in the crank case 10.

Rigidly supported within the piston is a
stationary compression-head 11. ~This head
18 cylindrical, and the lower
cylindrical wall 12 fits within the piston and
is provided with a packing ring 13, or other
suttable means, to. form a

ortion of its

gas-tight joint

75

80

therewith. The upper portion of said cylin-

drical part of the compression-head is slightly
smaller in diameter than the interior diame-
ter of the piston, as shown at 14, to form a

part of said compression-head. This head
1s formed with depending supporting arms

lower wall of the piston, the lower ends of
sald arms being secured to the rigid wall of
the crank case, or to the cylinder, as shown
at 17m Fig. 2. | o

The piston is formed with an intake port
18 which, when said piston is at the end of its

slots 16 1n the

89

| slight annular air space around the upper

90

95

compression movement, registers with the

20 which is formed within the piston and be-
tween the head of the piston and the com-
pression-head. The piston is formed with an

outlet port 21, which, when the piston is at the
end ol its working stroke, registers with the

lower end of the port 22 in the cylinder.

| intake port 19 to permit a supply of mixture"
to pass into the initial compression-chamber

100

105

This port 22, at its upper end, will register

with the discharge port 23 formed in the

piston when the port 21 is in register with

the lower end of said port 22. The port 23

18 formed within an upwardly enlarging dis-

charge-nozzle 24 formed on the upper end of
the piston 2, the upper enlarged end of

110



- said ‘port being concentric with said piston,

o

L}
B

15

20

't

25

‘the burned gas to partia >
the fresh mixture is discharged into the ex-

o

whereby the mixture will be discharged at

the center of the explosion chamber a con-

siderable distance above the exhaust port
and will be directed toward the ignition plug.

The cylinder is provided with an exhaust
that it will be |

port 25 which is so arranged tha
opened slightly before the port 21 registers
with the lower end of the port 22 fo permit
y exhaust before

plosion chamber. . .
 The operation will be readily understood

from the foregoing, but may be briefly de-

scribed as follows:—When the piston has
completed its compression stroke inlet port
18 will register with the mixture inlet 19 and
permit mixture to flow into the initial com-
pression-chamber 20 within .the piston be-

tween the compression-head and the upper
- end of the

piston. By the upward move-
ment of the piston a partial vacuum has been
formed in. this chamber so that when said

orts 18 and 19 register there will be a rapid

ow of the mixture into said chamber. Dur-
ing the working stroke of the piston the mix-
ture in chamber 20 will be compressed; the

degree of compression depending upon the :

~ location of the compression-head, 1t beir_lg

30

preferably so located that the mixture in

~-said chamber will be compressed to a great

35
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45

 the mixture from the chamber 20

b5

degree. At the extreme end of the working
21 will register

stroke of the piston the port 21
with the lower end of the port 22 and the
port 23 will register. with tEe'upper end of
said port 22, thereby permitting the highly
compressed charge of mixture in chamber 20
to flow through ports 21, 22 and 23 into the
explosion chamber. Because of the
compression of the mixture there will be an

‘extremely rapid discharge into the explosion
chamber, the rapidity of the discharge de-

pending upon the degree of compression oi
the gas in the chamber 20. The exhaust
Eort 25 is so located that the discharge of

urned gases from the explosion chamber

will begin before the port 21 is in register

with the lower end of port 22, so that the gas
in the explosion chamber will be reduced to
atmospheric pressure before the fresh charge
of mixture is discharged into said chamber.
By means of the upward enlarging cgt 33

e di-
rected toward the ignition plug. This will

not only assist In the discharge of the re-

mainder of the gas through the exhaust port,

‘but will insure a supply of pure mixture at

thé point of ignition.. It will thus be seen

 that I initially compress the mixture at a

60

point as close as possible to the explosion
chamber and then discharge said highly
compressed gas into said chamber at-the
proper moment and at the proper point to

 assist in the discharge of the burned gases end of said discharge
65 and to insure a full charge of fresh mixture. | in line with the piston. -

explosion chamber to rapidly
pletely rechargeit. i

oreat

' means

007,108

It will be seen that I proﬁde a very sim- '

I ple two-cycle engine wherein gas may be ini-

tially compressed to the desired degree and
at a point as close as pdssible to the explo-

sion chamber,
mixture may be

delivered directly into said
Engines of this type
have heretofore proved unsatisfactory for
the reason that the explosion chamber hasnot
been fully charged with fresh mixture, so

| much of the burned gases remaining therein

as to prevent the proper ignition, and reduc-

in% the expansive force.of the gas. _
t will be readily understood that the

form of my engine may be varied from that -

shown in the drawings, said drawings merely

illustrating the broad principle of the inven-

tion, and I desire it understood that 1 do

not wish to be limited to the form and con-
‘struction shown. - - '

so that said highly compressed

70

and com~

75

80

- 85

Having thus described my i]:wentmn, what

I claim as new and desire to secure by Let-

ters Patent, 1s:— o .

1. A gas engine comprising a cylinder, a
hollow piston therein, a cylindrical compres-
sion head within the piston and provided

with bearing rings near its lower end, means

for supporting said compression head from

‘the lower end of the cylinder beyond the

point of piston travel, mixture nlet ports be-
g formed in the cylinder wall and in the
piston and adapted to register when the
piston has completed its compresslon

‘stroke, whereby mixture will be admitted

within the

in the piston and in the cylinder wall and

piston, outlet ports being formed

90
95 -

100

adapted to register when the piston has com- -

pleted its working stroke, the outlet port in

the cylinder wall bemn connected by a suit-
able passage to the cy

inder wall at a point
above the compression head, whereby the
mixture within the piston will be compressed
on the working stroli{e of the piston and will
be delivered into the cylinder when the pis-

‘ton has completed its working stroke, means

carried by the piston to receive the said
charge of compressed mixture and delivering
it upward into the cylinder at the longitudi-
nal center thereof. ¥

2. A gas engine comprising a cylinder, a
piston therein, means for reciprocating said
piston, a, stationary compression-head with-
in the piston, an initial com%ression chamber
being t%rmed between said head and piston,
means for permitting the mixture to.flow
into said compression chamber when the

_piston has completed 1ts compression stroke,
to permit the compressed mixture to
' flow from said chamber intothe explosion
chamber when the piston has completed its
working stroke, an

upwardly enlarging dis-

(f the exhaust port, the

nozzle being axially
- S

charge nozzle beyon

105
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5 'at the proper interval and formed with a

- the inlet port

10

15

- chamber, the piston being provided with an

- In communication

20

. with an upwardly
- ‘which is

- and to direct the initially compressed mix-

25

- chamber and toward the spark plug.
.~ 4. An explosive eng 1pri

sald head, said head forming an initial com-
'~ pression _
Hlows through the inlet ports, an outlet port

~serving to open and close the. exhaust port
.. at the proper intervals and formed
- mixture

907,196

3. A two-cycle engine comprising a cylin- |
der formed with inlet and exhaust ports in
its wall, a hollow piston therein, said piston
serving to open and close the exhaust port

mixture inlet port adapted to register with
't In the cylinder wall-when said
piston has completed its compression stroke,
8 cylinder head supported within the piston
and provided with bearing rings to form a

tight connection between said ‘piston and
chamber into which the mixture

adapted to be placed in communication with
the compression chamber and explosion |
port
with the compression
piston being also provided |

enla.rgin%l discharge port
adapted to place the latter port in
communication with the explosion chamber

outlet port adapted to place this latter

chamber, .said

ture upward in the center of the explosion

rising a cylin-
aust ports in
piston

engine com
der formed with inlet and e

its wall, a hollow piston therein, sai |

| with a |

-with-a port adapted to place the

| signature 1n t

_ et port adaﬁltled to register with
the inlet port in the cylinder wall when said
piston has completed its compression stroke,

;3 compr'essidn' head suppbrted within the .
piston, said head forming an initial com-

pression chamber into which the mixture
flows from the inlet ports, an outlet port
adapted to be placed in communication with

' the mitial compression chamber and the ex-

plosion chamber, the piston bein% provided

latter port
In communication with the initial compres-
sion chamber when the pistén has com-
pleted its working stroke, a charge igniting
means concentrically located in the explo-

sion chamber at one end thereof, a concen-
‘tric. discharge nozzle carried by the piston

40

45

and adapted to be brought into communi-

cation with the outlet port from the initial
compression chamber when the dpiston has
comfleted its working stroke, sai discharge
nozzle projecting toward the igniting means
and arranged to extend in close
whereby the initially “fresh
charge will flow toward
to the center of the cylinder, and a ody of
fresh mixture will be presented to the ignit-
ingdmeans when the igniting means is oper-
ated. = S

In teatimong

compresse

e Bresence of two witnesses
of December, 1905. |

o HAROLD C. SUCKERT.
Witnesses: _' | |

~ Wum. R, Davis,
- EMMma KAUFMANN.,

this 16th day

the igniting means .

50

_ proximity
thereto when the charge is com ressed,

55
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whereof I heréunfo athix my -
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