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INTERNAL-COMBUSTION ENGINE.

Application filed May 24,

[‘hxs invention relates to Tmprovements in
interaal combustion engines, .md especially
‘o two-cycle engines of that class in-which
scavenging ait is admitted through side

6 ports in the cylinder wall, opened 'md closed
by the piston.

One object of the invention is to provxde

a construction in which. the scavenging air '

ar part of it is compressed-by the piston on
¢ its outward stroke, with the air thus com-

pressed delivered to the cylindar through

-short passages from the compressing cham-
ber, and in which automutic suction and dis-
charge valves are arranged close to the pis-

3 ton, so as to provide ('omplmtnd) small
clearances fc. the piston in its outward
" stroke, with the result that there is no con-
sidernble body of scavenging air between the
cylinder and rear side of the piston to be af-
fected hy irreguldarvities in the combustion
vrlinder pressure. . I thus obtain a more
steady and uniform flow of scavenging air
to the cylinder, with coisequently more sat-
isfuctory operation and greater efficiency.

A further object is to provide simple ‘and
eflicient means for augmenting the supply
of scavenging air to the C\llnd("l above that
supplicd by the (hapl wcenient  compressor
forined by the engine piston. For this pur-
pose I use a Llower driven by the engine, so
as to maintain a constant supply of com-
pressed air which is delivered thrvough suii-
able check’ valves to the evlinder when the
pressure therein is reduced below that of
the supply from the blower, This blower
supply of scavenging air may be at a’lower
pressure than that  furnished by the dis-
placement compressor or by the engine pis-
ton, the scavenging air from the dlsplace-
went compressor then supplying scavenging
air during the lirst part of the scavenging
and air suppl\' operation, until the pressure
drops to such a point that the valve framn
the blower supply opens. 'Thus the supply
of high pressure scavenging air from the
(h&pldcvmcnt compressor nay be compara-
hvel) swall and relied wpon only for high
pressure air to produce thorough scavenging,
and the desired cylinder supply be secured
by the blower.

In the aacompanyuw drawings forming a
pait of this specification. the invention is Vil
lustrated as applied in its preferred form to
a three-cylinder two-cycle engine of well-
known type, and this construction will now
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be deseribed and the features fnrmmrf the
invention specifically pomted out in the
claims.

In the drawings—

Figure 1 is a sectional elevation of the en-
gine transversely to the shaft, and

Figure 2 is a plan view of the engine.

A 1s the engine frame, B the'cy 'ndexs, C
the piston shown us connected by piston rod
10, crosshead 11 and pitman 12 to the crank
on engine shaft D, the engine beitg shown
as of the crosshead type. a are the exhaust
ports connected to the exliaust manifold,
and b the scavenging and air supply pmtd,

thiese ports being opened and closed by the ¥

piston in the usual manner. The cylinder
space at the rear side of the piston below
the ports d, & forms a compressing chamber
coarting with the rear side of the piston C

as a dl\pld(-ement compressor, this compres- 73

sor having suction valves ¢ and discharee
valves & umnectm(r the compressing chaii-
ber. with inlet 13 and discharge chamber 14,

‘which discharge chamber 14 1s or small ~i/n

and connected b\' a short passage 15 dirvectly
to the scavenging ports b. The valves ¢, ¢
may be of any suitable automatie tvpe open-
mg under light pressure, but preferably and
as shown, are the same as shown and de-
seribed in United States Letters Patent No.
1.341,145, dated May 25, 1920, to Rohert
Meyer.

With the construction shown and described
above, it will lie seen that the scavenging air
is substantiallv free from irregularities due
to cylinder action, there bomcr no conswder-
able body of scavenging air to be affected
thevehyv, b the compresscr  delivering
through a sinall evlinder clearance and dis-
charge valves to the cylinder with only a
sall -dischovge chamber and short passage
between the compressor and evlinder.

The cylinder air supply is. increased
above that ol the displacement compressor
by a suitable votary blower or compressor,
which may be driven and connected to
the cylinder in any suitable manner. As
shown, the Llower F is driven by gearing
16 dnecth from the engine shaft D and
delivers through pipe 17 to a header G
from which the air passes to the respective
cylinders through separate pipes 18, each
controlled by automatic valves e which pref-
erably and as shown are of the same form as
the valves ¢, d. Each cylinder thus receives
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its supply independently of the other cylin-
ders, such supply to each cylinder being de-
pendent upon the pressure in that cylinder.
If the blower pressure is lower than that
of the displaceinent compressor, the valves
e, of course, are closed at the time of first
opening Yhe scavenging ports § by the piston
and until the cylinder or scavenging pres-
sure has dropped sufficiently to permit the
opening of the valves e. It will be under-
stood that the blower for increasing the air
supply may Dbe used with ‘displacement
pumps and cylinder ports of other arrange-

“ment within the broader features of the in-:

vention. = Also that' the invention is not
limited to the axact form or arrangement
of parts. illustrated, but that. modifications
may be made within the scope of the cluims.
“What. I claim is:- . . : o
1. The combination with the piston and
cylinder of an internal combustion engine
having scavenging ports in the side wall of
the cylinder opened and closed by the piston,
of an air compressing chamber on the rear
side of the piston forming with the latter a
displacement compressor, suction and dis-

charge valves for the comprescor arranged.

close to the compressing chamber, 4 passage
“of ‘small capacity directly from the dis-
charge valves to the scavenging ports, and
a blower and connections to the cylinder for
augmenting the supply of air furnished by
said displacement compressor. . 1
- 2. The combination with the piston and
cylinder of an internal combustion engine

- having scavenging ports in the side wall of

10

A

the cylinder opened and closed by the piston,
of an air compressing ¢hamber on the rear
side of the piston formiing with the latter
a displacement compressor, suction and dis-

.chargé valves for the compressor arranged.

close to the compressing chamber, a passage
of small capacity directly - from the dis-

* charge valve to the scavenging ports, a
. blower for augmenting the supppl> '

of scav-
enging air furnished by said displacement
compressor, 'a connection .from said blower
to the cylinder scavenging ports, and an
automatic check valve opening toward. the
cylinder in said blower connection.

3. The combination with the pistons and
cylinders of a multicylinder internal com-
bustion engine having scavenging. ports in
the side walls of the. cylinders opened and

" clozed by the pistons, of an air compressinﬁr

“chamber on the rear side of each of sai

%

pictons forming with said pistons a dis-
placement compréssor for each cylinder, suc-

-3 tion and discharge valves arranged close to

said . compressing chambers, short passages

-from the discharge valves to the scavenging

«ports, a header having a connection to each

_ pglinder, an automatic check valve between
#]

a5

¢ header and each cylinder, said check
valves opening toward the cylinders, and a

1,640,050

blower for supplying air to said header to
augment the supply of air furnished by the
displacement compressors. _

4. The combination with the piston and
cvlinder of an internal combustion engine
having scavenging ports in the side wall of
the cylinder opened and closed by the pis-
ton, of a displacement compressor, suction
and discharge valves for the compressor ar-
ranged close to the compressing chamber, a
passage of small capacity directly from the
discharge valves to the scavenging ports, ana
a blower and connections to the ¢ylinder for

‘augmenting the supply of" air- furnished by

said’ displacement compressor.

5. The combination with the piston and -

cylinder of an internal combustion engine
having scavenging ports in the side wall of
the cylinder opened and closed by the piston,
of a displacement compréssor, suction .and
discharge valves for the compressor ar-
ranged close fo the compressing chamber, a
passuge of small capacity directly from the
discharge valve to the scavenging ports, a
blower for augmenting the supply of scav-
enging air furnished by said displacement
compressor, & connection from said blower

.to the cylinder scavenging ports, and an au-

tomatic check valve opening toward the cyl-
inder in said blower conmection. .

6. The combination with the pistons and
cylinders of a multicylinder internal com-
bustion <engine having scavenging ports' in
the side walls of the cylinders opened and
closed by the pistons, of a displacement com-

pressor for each cylinder, suction and dis-’

charge valves arranged close to said com-
pressing chainbers, short passages from the
discharge valves to the scavenging ports, a
header having a connection to each cylinder,

an automatic check valve between the header

and each cylinder, sajd check valves open-
ing toward the cylinders, and a blower for
supplymg air to said Li.ader to dugment the
supply of air furnished by the displacement
€OmMpressors. Ce
7. The combination with the piston and
cylinder of an internal combustion engine
having scavenging ports in the side wall of
the cylinder opened and closed by. the piston,
of -a displacement compressor and its com-
pressing chamber, suction and discharge
valves for the compressor, & passage of small
capacity- from the discharge wvalves to the
scavenging ports, said compressing chamber,
valves and passages being arranged to pro-
vide small air .capacity between  the com-
pressor and engine cylinder, whereby irregu-
larities in the air supply are avoided, and a

blower and connections to the cylinder for

augmenting the supply of air furnislied by
said displacement compressor.
In testimony whereof, I have hereunto set

my hand. .
v CHARLES E. LUCKE.
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