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UNITED STATES PATENT OFFICE.

| CHARLES F. LEMBKE, OF VALPARAYSG, INDIANA.

INTERNAL-COMBUSTION ENGINE,

1,108,916.

Application filed February 7, 1918,

7o all whom it may concern:

Be it known that I, CHaries ¥, Leuixe,
a citizen of the United States, residing at
Valparaiso, in the couuty of Porter and
State of Indiana, have invented new and
useful Improvements in Internal-Combus-
tion Engines, of which the following is a
specification.

This invention relates to internal combus-
tion engines, the object in view being to
provide a practically nociseless valve ar-

-rangement, which will do away entirely with

the usual noisy puppet valves new in com-
mon use, the engine embodying, in connee-
tion with each cylinder thereof, a disk-
shaned rotary valve which operates between
a.combined inlet and exhaust chest and the
cylinder, so as to properly time the adnis-
sion of explosive mixture to the combustion
chamber of the cylinder and the exhaust
of the burnt gases therefrom. - :

A further object of the invention is to pre-
vide means for obtaining a constant and
close contact between thé disk-shaped valve
and the adjacently located abutting faces
of the chest and cylinder to prevent leakage
and consequent loss of power, the construc-
tion also providing for the rapid and accu-
rate opening and closing of the exhaust and
inlet ports. »

A further object of the invention is to pro-
vide means. for thoroughly scavenging the
cylinders with fresh alr immediately after
each active or working stroke of the engine.

A further object of the invention is to
provide & novel arrangement of jacket and
controlling valve for heating the intake pipe
or manifold with the exhaust or burnt gases
leaving thé cylinder.

With the above and other objects in view,
the invention consists in the construction,
combination and arrangement of parts, as
will be heremafter more fully described,
iHustrated in the accompanying drawings,
and pointed out in the claims hereunto ap-
pended.

Ipn the drawings: Figure 1 is a side eleva-
tion, partly in section, of a four-cylinder in-
ternal combustion motor, embedying the
present invention. Fig. 21s a vertical cross
section through the same on the line 22 of
Tig. 1, looking in the direction of the arrow.
Tig. 8 is a partial vertical cross section taken
on the line 3—3 of Tig. 1, looking in the
direction of the arrow. Fig. 4 is a vertical
cross section on the line 4—4 of Fig. 1. Tig.

‘ranged just oppos
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5 1s an inner edge view .of the gas chest. -
Fig. 6 15 a side elevation of one of the disk

.
valves,  Iig. 7 iz a diametrical section
through the valve, showing the valve shaft
in elevation. .

While T have illustrated the invention as
assaeinted with a four-eviinder engine of the
four-cvele tvpe, it will, of course, be under-
stood. as the deseription proceeds, that the gs
mveniion Is applicable to an engine having
any numbor of cyiinders, ’

In the drawings, 1 designates the erank
zase of the engine which is shown as pro-
vided in the bottom thereof with an oil 70
sunp 2 haviag an inclined bottom floor 3,
by which the oil is led by gravity toward

ene end of the erank case, where it passes
through a screen 4 eovering the inlet nozzle

5 of an oil pump 6 which is operated in the 75
manner hereinatter set foith. . :

In the bottom of the crank case is ar-
ranged an oil pan 7 divided off by parti-
tions 8 into separate compartments, into.
which- the eranks are adapted to dip for so
supplyving lubrication by the splash system
to the evlinders and pistons.

9 designates the crank shaft, 10 the cylin-
ders, 11 the pistons, and 12 the connecting
rods, all of said parts being of the usual 83
construction and arrangerdent.

Tn cavrying out this invention, each of the
eviinders 10 is provided at one side with a
flat milled face 13, and a single relatively

large combined intake and exhaust port 14 90.

leading from the combustion space of the
evlinder ontwardly through the milled face
thereof, as clearly shown in Fig. 1. Ar-
» the face 138 of the cylin-
der is the correspondingly flat and milled 95
face 15 of a gas chest 16,”while betwéen the
adjacent faces of ‘the chest and cylinder is
arranged a rotary disk valve 17 which is
shown in detail in Figs. 6 and 7, wherein .

it will be seen that the valve is provided 100

with an arcuate or segmental inlet port 18,
and a somewhat longer exhaust port 19
which is also arcuate or segmental in shape.
It will also be observed that while the ports

18 and 19 are concentric to the axis of the 1¢5

disk, the exhaust port 19 is loeated at a
areater distance from the axis of the valve
than the inlet port 18, but both of said ports
18 and 19 are'within praper range to regis-
ter with the combined inlet and exhaunst p

14 of the cylinder, as clearly shewn w

'
Y IS s
1. At this point, if may be noted thai in a
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Tour-cylinder engine, the gas chest which is
situated in the center of the motor may be
utilized to supply gas to and carry the same
off from the adjacent inner cylinders, while
a separate gas chest may be used for each
of the end or outer cylinders, as indicated
in Fig. 1. It will, therefore, be necessary to
describe but one of said gas chests, and pref-

erably a single one, such as is shown ir seg-.

tion at the right hand end of Fig. 1, and
also shown in side elevation in Fig. 8, and
in vertical section in Fig. 4.

By reference to. Figs. 2, 8 and 4, it will be
observed that the gas chest 16 has associated
therewith a gas intake pipe 20 which is
jacketed or doublerwalled, as shown at 91,

thereby leaving an vintervening ‘heating
space 22 which is placed in communicationt: |

with the exhaust pipe 23 by means of & con:
nection 24 which ig controlled by.a. butter-
fly valve 25 provided with a suitable operat-
ing handle 26, which enables the exhaust
gas to be passed around the intake pipe for
the purpose of heating the latter under cer-

5 tain conditions, such as in ‘primarily start-

ing the engine, particularly in cold weather.
" The intake pipe 20 leads into a gas re-
ceiving chamber 27 within the gas chest,
said chamber. being divided off from the
exhaust chamber 28 of the chest by means
of an intervening web or partition 29, a por-

“tion 29" of which extends concentrically to

the axis of the rotary disk valve, as shown
in Fig. 4. The remainder of the receiving

chamber 27 is defined by the inner concen-

tri¢ wall 30, the inner end wall 31 of the
chest, and a bottom partition 32, beneath
which is a water jacket space 383, another
water jacket space 84 being located above
the exhaust chamber 28 and divided there-
from by a wall or partition 35.

36 designates a passage leading from the
exhaust chamber 28 into the exhaust pipe
or manifold 23. The chest is also provided
in the top wall thereof with an opening 37
adapted to receive a pipe connection 38, by
means of which communication is obtained
between the water jacket of the cylinder and
the water jacket of the gas chest, thus in-
suring the proper cooling of all parts of the
engine. ; _ ‘

Referring now to Fig. 3 of the drawings,
it will be observed that in its milled face
the gas chest 16 is provided with packing
rings 89 which’ are concentric to the axis of
the disk valve, the packing rings or seg-
ments 39 being received in grooves 40 in the
face of the gas chest, and being normally
pressed outwardly by means of springs 41
arvanged behind the ring segments, wherehy
the latter are held in close gas tight contact
with the adjacent face of the rotary disk
valve 17. The side of the gas chest which
abuts against the valve is also provided with
an inlet port 42 and an exhaust port 43, and

1,108,918

by reference to Figs. 3 and 4, it will be ob-
served that these ports are of segmental.

form, and together form a circle of approxi-
mately the same diameter as the combined
inlet and exhaust port 14 of the cylinder,
as shown in Fig. 1. = T

The partition wall 29’ passes about cen-

70

trally across the space occupied by the ports’ .

42 and 43, and thereby divides said ports
from each other, this being further carried
out by the packing ring segment 39 which
is contained in a groove in said partition

75

wall 29, as shown in Fig. 1. In a somewhat

‘similar manner the milled face of the cyl-

inder is provided with packing rings 44 ar-
ranged-in concentric relation to each other

iand to the port 14, as shown in Fig. 2, the

said rings being continuous or endless, and
being arranged in grooves in the wall of the
cylinder, and normally pressed outwardly
by means of springs 45, so as to effect a gas-
tight joint between the wall of the cylinder
and the rotary disk valve 17. The rotary
disk valve 17 is. mounted fast on the valve
shaft 46, or in the case of an engine embody-
ing a plurality of cylinders, all of the disk
valves are mounted fast on a coammeon valve
shaft, as shown in Tig. 1, said valve shaft
being mounted in suitable bearings at one
side of the center of the engine and being
provided with a sprocket wheel 47, from
which a driving. chain 48 runs around an-
other sprocket wheel 49 fast on the crank
shaft 9, motion in this way being transmit--
ted from the crank shaft to the valve shaft,

$o as to drive the last-named shaft at half

80

85

90

95

100

the speed of the crank shaft, which is neces-

sary in a four-cycle engine. Near its oppo-
site end, the valve shaft 46 is provided with
an eccentric 50, to the strap 51 of which is
connected the rod 52 of the oil pump 6,
hereinabove referred to. In this way, the
oil pump is continuously operated at half
the speed of the crank shaft, and serves ag a
means for causing the oil to circulate to the
different parts of the engine, it being in-
tended to pump the oil to the disk valves, in
order to properly lubricate said . valves
where they come into contact with the chests
and cylinders. - ,

The disk valves are inclosed by a suitable
casing 53, as shown in Fig. 2, the shaft 46
passing through and being journaled in said
casing. Each cylinder, in the preferred
embodiment of ‘this invention is provided
with an air inlet pipe 54, as shown in Fig. 2,
said pipe extending through the casing 53
and receiving its supply of air from the

105

110

1156

120

outside thereof. At its inner end, the pipe -

54 connects with its respective cylinder, and
at a suitable point in said pipe is arrang.d

& valve casing 55, the valve 36 of which is-

connected to an eccentric strap 57 actuated
by an eccentric on the valve shaft 46, as
shown in Fig. 1. The eccentrics are so re-
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lated to the shaft and remainder of the mo-
tor that air is admitted through each con-
nection 54 to its cylinder at the end of the
power stroke, and before the exhaust stroke,
said air entering the cylinder and thereby
helping to cool the piston head, and also
assisting in a thorough scavenging of the
hurnt gases which are swept entirely from
the cylinder by the action of the air and
the piston, thus leaving the combustion
space perfectly clean for a fresh charge of
explosive mixture,

5% designates a series of vents around the
heating jacket 21 of the intake pipe, so as to
provide for the escape of the gas after hest-
g said pipe.

09 designates the inlet water pipe for ad-
mitting coocling water to the jackets, and 60
the return or outlet pipe leading from the
water spaces of the jackets back to the ra-
diator, not shown.

What is claimed is:

1. In an internal combustion motor, the
¢ombination of a cylinder, a pisten, a crank
shaft, a valve shaft parallel to and drivea
from the crank shaft, a gas chest arranged
st one side of the cylinder, a rotary disk
valve interposed and operating between and
in contact at both sides with the cylinder

and chest and provided with inlet and ex-

haust ports which are arranged at unequal
distances from .the axis of the valve and
register with similar ports in the cylinder
and chest, said valve being fast on and re-
volving with the valve shaft, and packing
strips supported by the opposing faces of
the eylinder and chest and lying in contact
with the opposite faces of said disk valve.

2. In an internal combustion motor, the
combination of a pair of cylinders, pistons
working therein, a crank shaft, a valve shaft
parallel to and driven from the crank shaft,
a gas chest arranged between said cylinders,
rotary disk valves interposed and operat-
ing between and in contact with the adja-
cent sides of said cylinders and chest and
provided with inlet and exhaust ports which
are arranged at unequal distances from the
axis of the valve and register with similar
ports in the cylinders and chest, said valve
being fast on and revolving with the valve
shaft. v ,

In testimony whereof I affix my signafure
in presence of two witnesses.

CIIARLES F. LEMBKE.
Witnesses:
Norarax GreEN,
E. G. Osporye.
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