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NITED STATES

TAMES SHAW, OF ATCHISON, CALIFORNIA

PATENT OFFICE.

INTERNAL-COMBUSTION ENGINE.

b

1,003,427,
Application fled August 30
To -all whom it may concerns

~Be it known that I, Janmss SHaw, a citi-
zen of the United States, residing at Atchi-
son, in the county of Contra Costa and State
of California, have invented new and useful
Improvements in Internal-Combustion Rn-

Wy

gines, of which the following is a specifica-
tion. ‘

. My invention relates to improvements: in
+6 intermal combustion engines using gas, or
carbureted air, for fuel, and its object is to
provide a device of this class whereby two
driving impulses ave given in a single eyl
inder for operating the engine with every
revolution of the moving parts thereof. T
also aim to provide an engine which will
‘e & maximum of power for.a minimum
ight, and one which will be simple of
consfruction, and inexpensive of manufac-
, of operation and of maintenance.
in my invention I provide a compression,
or pamp, device apart from the engine cyl-
inder, and provide for the delivery of the
o, explosive mixture under pressure to the in-
terior of the eylinder as required. :
An embodiment of my invention is illus-
trated by the accompanying drawings, which
form a part of this specification, and in
. which:
Figure 1 sectional side: elevation.
ig. 2 is & sectional front elevation. Tig.
5 2 horizontal section on the line w1,
1g. 1 and Fig. 4 is a horizontal section on
the line y—y, Wig, 1. co o
fieferring by nuwmerals to the aceompany-
wwings -—1 designates a snitable base,
vieh ave supported the engine eylinder
& superimposed on this cyvlinder 2 i=
compression cvlinder, or pump, 3. Foy
enience of Stlustration T have shown |
or casings, of these cylinders 2
and 3 integral and divided by the partition,
or head, 10.  Also on the base 1 are bearings
4 supporting the crank shaft 5 with the
i G0 On the crank shaft 3T have
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valls,

the eyl
water j ¢ oo
ne myvself to this wetion. as
i be apparent ihat any other means of
oling the cylinders muv e emploved,
owever, by showing a water-jucketed evl-
v Loshow a convenient means 'of eon-
ion and a comvenient wesng of illne.

ot eonstr

mv invention.

Specification of Letters Patent. Patented Sept. 12, 1914,

, 1908, Serial No. 515,276

Operatable in the engine cylinder 9 is
the piston 9, and operatable in the com-
pression cylinder 3 is the piston 11. In the
wall, or casing, of the engine cylinder 2, and
diametrically “opposite each other, are the
slots 12, These slots are longitudinal with
the cylinder and of lengths to correspond
with the stroke of the engine. The eylinder
is provided to be of such a length that the
piston 9, operatable within it, may he of
such = dimension - longitudinally that the
openings of these siots will at all tiraes be
covered by the said piston in any position
of its stroke.  In a like manuner the wall, or
casing, of the compression cylinder 3 is
provided with slots 18 diametrically oppo-
site each other. These slots 13 also are
longitudinal with the cylinder and of length
to correspond with the streke of the piston
11, This-cylinder 3 is also provided to be
of such a length that the piston 11, oper-
atable within it, may be of such dimension
longitudinally - that the openings of these
slots 13 will at all times be covered by the
said piston in any position of its strole.

Secured on the piston 9, and with its ends
extending through the slots 12 and operat-
able therein, is the bar i4.  Operatable on
this bar and on the eranks 6. of the crank
shaft 5, are the piston'rods 15, Secured on
the piston 11. and with its ends extending
through the slots 13, and operatable therein,
is the bar 16. Comnecting the bar 14 and
thie bar 16 arve the links 17. - These links 17
are so provided that they will retain the bars
14 and 16 and the pistons 9 and 11 in rela-
tive positions one with the other during all
parts of their strokes. ‘

For the inlet of gas, or eavbureted air, or
other fuel, T provide an inlet pipe 18, with
its branches 19 and 21, In the branch 19 is
the check valve 22 and in the branch 21 is
the. check valve 23. The branch 19 is con-
nected with the inlet passage 24 in the wall
of the cylinder 8 and the passage 21 has an
open port 25 opening into the upper part of
the gpid cylinder 8. The branch 21 is con-
nected with the inlet passage 96, which T
fiave shown in the walls of the evlinders 2
and 3. "This passage 26 is provided with an
open port 27 opening. into the lower part of
the vompression eylinder 8. Thes ports 25
aud 27 are at the extreme ends of the com-
pression oviinder 8 and are always open.
Also i the walls of the eylinders 2°and 3 is
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the passage 28. This passage has a port 29,
which is always open, in the eftreme upper
end of the compression cylinder 3, and a
port 31 at its opposite end opening into the
engine cylinder 2. This port 31 is open only
when the piston 9 is at the uppermost part
of its stroke, and closed by the said piston in
all the other parts of the stroke of the said
Ppiston.a Opening from the passage 26 is the
port 82.* This port 32 opens into the engine
cylinder 2 and is so adapted that it is only
open when the piston 9 is at the lowermosi

'part of its stroke, and closed by the said

piston in all the other parts of the stroke of
the sajd piston. I prefer that the edges of

.this piston 9 be beveled at the points oppo-

site the ports 31 and 82, and that the ports
be so constructed that they register and con-
form with these beveled portions of the pis-
ton so that the gas, or carbureted air, or
other fuel, as it enters the.cylinder .will he
deflected toward the ends of the cylinder.
At points opposite, or nearly opposite, the
inlet ports 31 and 82 I provide exhaust ports
33 and 34. The exhaust port 33 is so pro-
vided that it is only open when the piston 9
reaches the upperimost part of its stroke, and
is closed by the said piston in all the other

-parts of its stroke. The exhaust port 34 is

open when the piston 9 reaches the lower-
most part of its stroke, and is closed by the
said pistén in all the other parts of its
stroke.

It will be seen that when in operation, and
when the piston 11 is descending, the explo-
sive mixture will be drawn from the pipe 18
through the check valve 22, the inlet passage

24 and the port 25 into the upper part of the -

compression cylinder. The downward mave-
ment of the piston 9 at the same time will
close the port 81. Then the piston 11 in its

upward movement will compress the explo-

sive mixture that was drawn into the cylin-
der, and when the piston 9 moves sufficiently
to open the port 81 the mixture will be
forced intc the engine cylinder through the
passage 28 and the port 31 and deflected to-
ward the lowermost end of the said cylinder.
The inrush of explosive mixture will be such
that it will force any burned gases that may
be in the cylinder toward and out of the ex-
haust port 83. The movement of the piston
9, however, will be such, and so rapid, that
it will close-the exhaust port 33 before any,
or much, of the explosive fluid may reach it,
or be lost through it. ‘

As_the piston 11 moves upwardly com-
pressing the explosive mixture in-thé upper

part of the compression cylinder, explosive

fluid is being drawn into the lower part of

‘the compression cylinder from the pipe 18,
throngh the check valve 23, the inlet pas-.

sage 26 and the port 27. When the piston 11
begins its downward movement the explo-
sive fluid now in the lowermost part of the

1,003,127

compression cylinger win pe compressed,
and when this piston reaches the lowermost
part of its stroke the piston 9 will also be at
the lowermost part of its stroke and the port
32 will be opened. This will permit the
compressed explosive mixture now in the
lowermost part of the compression cylinder
3 to pass into the uppermost part of the en-
gine cylinder 2 through the port 27, the pas-
sage 26 and the port 32. At the same time
the exhaust port 34 will be opened per-
mitting"that part of the engine cylinder to
be cleared of the burned gases in the same
manner as described -in the clearing of the
gases from the lowermost part of the cylin-
der. Then the explosive mixture admitted
and compressed in the lowermost. part of the
cylinder is exploded. This explosion will
drive the pistons 9 and 11 upward and the
piston 9 in its upward movement will com-
press the explosive mixture in the uppermost
part of the cylinder and this mixture will in
turn be exploded, driving the piston 9 down-
wardly. It will be seen that this operation
of drawing the explosive fluid into the com-
pression cylinder, and the forcing of this ex-
plosive fluid into the engine cylinder on each
side of the piston in the engine cylinder, and
of compressing and igniting, or exploding,
this fluid, will 'be continuous, and that with
a single engine cylinder two driving im-
pulses will be given with every revolution of
the crank shaft.

I have not shown any means for igniting,
or exploding, the explosive mixture. It is
apparent, however, that any suitable device
for this purpose well known in the arts may
be employed. T have considered it unneces-
sary to illustrate it as being within the com-
mon- knowledge of mechanics and designers
of this type of engine.

Although I have shown and described
what I consider a very desirable form of
mechanism for embodying my invention, it
is evident that changes and alterations in
the form and arrangement of the parts may
be made without departing from the spirit
of my invention, and I reserve the right to
malce such changes as will come within the
scope of my invention as embodied in the
appended claim,

Having thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent is: _

An internal combustion engine comprising
a casing having ‘a central partition dividing
it into an engine cylinder and a pump eylin-
der, the walls of said casing having ports
therein, one port leading from the top of the
pump cylinder to near the bottom of the
engine cylinder, another of the ports 26 com-
municating with the hottom of the pump
cylinder and with the engine cylinder near
the top thereof, and a third port 24 con-
nected with the top of the pump cylinder,
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% supply pipe having two branches, one com- | In testimony whereof T have affixed my
municating with the port 24 and the other signature in the presence of two witnesses,
with the port 26, check valves in said | this 9th day of August, 1909.

branches, an exhaust pipe leading from each JAMES SHAW.
end of the engine cylinder, pistons in said Witnesses:
cylinders, and a main shaft connected with Franx L. Owen,

said pistons. , A, Dixon. -



