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' UNITED STATES PATENT OFFICE.

THOMAS VEITCH, OF bUMONT, NEW JERSEY, ASSIGNOR TO THE SCIENTIFIC RESEARCH
: C0.,, OF NEW YORK, N. Y., A CORPORATICN OF NEW YORK.

INTERNAL-COMBUSTION ENGINE,

275,809,

To all whom it maw concern:

Be it known that I, THoMAS VErrcH, a

citizen of the United States, and resident of
Dumont, in the county of Bergen and State
of New Jersey, have invented certain new
and useful Improvements in Internal-Com-
bustion Engines, of which the following is a
specification, :

The present invention relates to improve-
ments in internal combustion engines, and
more particularly to two cycle double-act-
ing engines, that is to internal combustion
engines working on a two-stroke cycle and
in which successive burned charges act upon
opposite sides of a single piston reciprocat-
ing in a single cylinder, whereby the work-
Ing piston 1s impelled alternately in -each
direction.

One of the objects of the p’resenfinven-.

tion is to provide an engine of the character
specified 1n which the working and pump
cylinders are located coaxially, and the
working and pump pistons whereof form a
single rigid structure in such a manner that
each double-acting working piston is pro-
vided with a single single-acting pump
piston. ‘

Another object of the invention is to pro-

vide an engine-of the character specified, the

working cylinders whereof, including their
compression spaces, are thoroughly and com-
pletely scavenged by the new charge forced
into the same.

Still another object of the invention is to
provide a single means for each combined
working and pump cylinder, whicl controls
the inflow of the charge from the charge
forming device or atmosphere to the pump
cylinder and at the same time from the
pump cylinder into a distributing chamber,
common to all of the working cylinders.

Other objects of the invention will be ap-
parent from a reading of the specification
and an examination of the drawings, for-
ing part of the present application for Let-
ters Patent.

With these and other objects in view, the
invention consists in the combination and
arrangement of the several parts thereof, as
will be hereinafter more fully described and
pointed out in the appended claims.

The invention is illustrated in the accomi-
panying drawings, in which— °

Figure 1 is a vertical section of an engine,

constructed in accordance with the present |

~Bpecification of Letters Patent.
Application filed May 18, 1909.

Patented Nov. 15, 1910, -
Serial No. 496,342, :

invention, in a plane through the center of
one of the cylinder¥, Fig. 2 is a top plan
view of the engine, Fig. 8 is a detail of con-
struction of one of the valves, and Tig. 4 is
a modification of said valve,

The frame of the ensine is shown at 5 and
supports the cylinders 6, 6. These cylinders
may - be termed “combined working and
pump cylinders,” the working portions 7 of
which are of less diameter than the pump
portions 8. The working portions 7 are, in
the case illustrated in the drawings, com-
posed -of a plurality of sections, such as the
top sectien 9, the central section 10 and the
bottom section 11. These sections are pro-
vided with the usual water-jacket 12, for a
well known purpose. Obviously if air cool-
ing is desired, there may be provided instead
of the water-jacket the usual ribs in any
preferred manner. As the engine is of the’
double acting type, it is obvious that the
working cylinders are closed at botli ends.
The central section 10 of the working cylin-
ders consists of a ring provided with the
inlet ports 13 and 14 and the exhaust ports
15 and 16; ports 13 and 15 serving for the
working space above the pistons, while the
ports 14 and 16 serve for the working space
below the pistons.. In the inner wall of the
central seetion 10, and between the inlet-
and exhaust-ports, is arranged a circular
groove 17, connected in a mannet, not shéwn
1 the drawings, with an outside supply of
lubricating oil. Ignition devices 18 and 19
for the combustible mixture are arranged
near to the upper and lower ends of the
working cylinders, respectively.”

The working pistons.of the engine are in-
dicated at 20, 20, closed at both ends, and
provided with the usual packing rings o1,
21, near to their upper and lower ends, and
with bafile plates 22, 22, upon their tops and
bottoms. The piston rods 28, 23 extend
through the bottoms of the working cylin-
ders and carry upon their lower ends prunp
pistons 24, 24, working in the pump cylin-

ders 8. The pump pistons are connected by

connecting rods 25, 25, with the cranks 26,
26 of the crankshaft. It will be observed
that the pump pistons serve thus at the same
time as cross heads for well known pur-
poses.

As for each working cylinder, which in
reality corresponds to two cylinders of a

single-acting engine, there is provided one
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pump cylinder, it is obvious that the volume
of combustible mixture, forced by the pump
pistons in a manner, hereinafter to be de-
scribed, into the common distributing cham-
ber, must be substantially twice the volume
required in each working cylinder. The
area of each pump piston must, therefore,
not only be twice the area of each working
giston‘, but substantially larger, so that the

urnt gases may be entirely expelled from
the working cylinders including also their
compression spaces. As 'the compression
space occupies about-30% of the total cylin-
der volume, an engine, constructed in ac-
cordance with the present invention, has a

_ greater power factor of this percentage than
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. connected by means of

either a four-cycle engine or crank compres-
sion two-cycle engine of the same dimen-
sions. Of course, when pure air alone is fur-
nished to the working cylinders, and the
fuel injected by some means, the proportion
between the volumes of the pump cylinders

-and working cylinders may be even larger

than 30%, so that the air in excess of the

‘normal proportion would tend tothoroughly
‘scavenge. the working cylinders and by es-

caping through the exhaust ports carry
away a certain amount of heat, and tend to
fill these ports.

The charge forming device of the engine

is indicated at 27 and is connected to a

supply chamber 28, commen to all of the
cylinders of the engine. The supply cham-
ber communicates through valve controlled
passages with a distributing chamber 30,
common to all of the working cylinders of
the engine. This distributing chamber is
piston controlled: and may communicate
through the inlets 18 and 14, respectively,
with the working chambers above and below
the pistons. The supply chamber 28 is also
assages 31, 81 with
the pump pistons 8, 8 of the engine.

The communications between the supply
chamber and the pump pistons and distrib-
uting chamber - 30, reéspectively, are con-
trolled by piston-yalves 32, 32. These valves
operate in cylindrical chambers 33, 33, pro-
vided with circular ports 34, leading from
the supply chamber to the passages 31, and
with circular ports 35, leading from the pas-
sages 31 to the distributing chamber 30.
The chambers 33, 83 are closed at their up-
per ends by covers 86, 36. In alternating
the piston valves 82, 32, communications
may be opened and closed between the sup-
ply chamber and the pump pistons and be-
tween the pump pistons and distributing
chamber, in a manner hereinafter to be de-
scribed.

Each piston-valve consists, preferably, of
g tubular member open at hoth ends, and
connected by means of valve-rods 37,37, to
pitmen 38, 88, upon the other ends of which
operate eccentrics 89, attached to a shaft 40,

all the communications are ciosed.

975,800

which is rotated, for instance, by means of
gears 41 and 42 from the crankshaft of the
engine, and, particularly in the case illus-
trated in the drawings, at the speed of ihe
crankshaft. ‘ :

In operation of the engine, when a valve
32 opens a communication between the sup-
ply chamber and a passage 31, the combus-
tible charge is introduced into the supply

‘chamber 28, and thence to a pump cylinder.

On the upward stroke of a piston, tlie comg
bustible mixture of the pump cylinder is
transferred through the corresponding pas-
sage 31 into the distributing chamber 30,
and will thus be introduced into a working.
space. The piston within the combustion
chamber conmipresses then the charge, igni-
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tion takes place and the piston is driven
forward. The cycle of operation is then re-

peated.  Obviously the parts must be as-
sembled in such a manner that during the
downward stroke of a piston, its correspond-
ing piston-valve 32 opens a communication
between (he supply chamber and its corre-
sponding pump cylinder, while during the
upward stroke of the piston, the correspond-
ing valve 32 opens a communication between
the pump piston and the distributing
chamber. ‘
A modification of the slide-valve is illus-
trated in Iig. 4 of the drawings, in which
a tubular member 43 is shown, having ports
44, 44, and being provided with a partition

45 above said ports. The space between this

partition and the cover 36’ of the chamber
33 is in communication through an opening
46 in the cover with the atmosphere. A
spring 47, bearing against the cover 36" and
the partition 45 of the valve, tends to hold
the said valve In its central position, that

8¢
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is in a position where the communications

between the passages 31 and the supply
chamber 28 and distributing chamber 30,
respectively are closed. This valve is op-
erated automatically by the engine, more
particularly during the downward stroke of
the corresponding piston of the svalve, the
suction will operate the valve so that the
ports 44 thereof register with the passage 34,
whereby a communication is opened between
the supply chamber and the pump cylinder,
and during the upward stroke of the piston
the pressure in the passage 31 lifts the valse
against the atmospheric pressure, existing
in the chamber 83 above the porbition 45,
so that-the ports 44 of the valve register
with the passage 83, whereby a communjca-
tion is opened between the pump cylinder
and the distributing chamber 30. Obviously
as soon as the suction or pressure, respec-
tively, ceases, the spring 47 fends to bring
the valve into ifs normal position, whereby
Atten-
tion is called to the fact that the stroke of
the pistons in the cylinders is such that the

1
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oil groove 17 is never uncovered by the said

_pistons, so that the oil does not come into
contact with the new charge or the products

of combustion of the same.

‘What I claim is: - N

1. In a double acting internal combustion
engine, the combination with a plurality of
working cylinders, of a piston operating in

each cylinder and dividing the same into two.
-combustion - chambers, a pump cylinder lo-

cated co-axially with each working cylincer,

_ & single -acting piston operating in each
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‘chambers,

pump cylinder and being rigidly connected -

with its corresponding working piston, and
a communicating passage from all of said
pump cylinders to all of said combustion

" 2. In a double acting'interhal combustion

- engine, the combination with a plurality of

working cylinders, of a (ip_iston operating in
each- cylinder and dividing the same into

two combustion chambers, a pump cylinder”

located coaxially: with each working: cylin-
der, a-single acting piston operating in each

pump ‘cylinder, a piston rod connecting.

each- pump piston with its corresponding

-working piston, and a communicating pas-
sage from all of said pump cylinders to all

of said combustion chambers.
8. In a double acting internal combustion
engine, the combination with a plurality of

working cylinders, of a piston operating in |

each cylinder and dividing the same into two
combustion chambers,”a pump cylinder lo-
cated coaxially with each working cylinder,
a ®ingle acting piston operating i each
pump cylinder and being rigidly connected

~with - its corresponding working 'piston, a
-supply chamber adapted to -communicate.

with all of said pump cylinders, a distribut-
ing chamber, a passage for each pump cylin-
der leading from said distributing chamber
to said pump cylinder, means in eéach pas-
sage for controlling the communications be-
tween said supply chamber and pump cylin-
der and said pump cylinder and distributing
chamber, ang a ‘piston controlled  passage
leading from each combustion chamber to
said distributing chamber. _

4. In'a double acting internal combustion
engine, the combination with a plurality of
working cylinders, of a piston operating in

. each cylinder and dividing the same into two

55

- combustion chambers, a pump cylinder lo-

cated coaxially with each working cylinder,
a single acting piston operating in each
pump cylinder and being rigidly connected
with the corresponding working piston, a

supply chamber adapted to ¢ommunicate

with all of said pump cylinders, a distribut-
ing chamber, a passage for each pump cylin-
der leading from said.distributing chamber
to said pump cylinder, a single valve in each
passage for controlling the communications
between said supply chamber and pump cyl-
inder and said pump cylinder and distribut-
ing chamber, and a piston. controlled passage
leading from each combustion chamber to

-said -distributing chamber.

- 5. In a double acting internal combustion
engine, the combination with.a plurality of
working cylinders, of a piston operating in
each'cyﬁnder-énd éividing the same into two
combustion: chambers, a pump cylinder lo-
cated coaxially with each working cylinder,
a single acting piston operating in, each

‘pump cylinder and being rigidly connected

with_the corresponding working piston, a
supply chamber - adapted to communicate

.with all of said pump cylinders, a distribut-

ing chamber, a passage for each pump cylin-
der leading from said distributing chamber
to said pump cylinder, mechanically operat-
ed means in each passage for controlling the
communications between said supply cham-
ber and pump cylinder and said pump cyl-
inder antF distributing chamber, and a piston
controlled passage leading from each com-
g:stion chamber to said distributing cham-

* 6. In a double acting internal.combustion
engine, the combination with a plurality of
working cylinders, of a piston operating in
each cylinder and dividing the same into two
combustion chambers, a pump cylinder lo-
cated coaxially with each working cylinder,

a single acting piston operating in each pump -
cylinder and being rigidly connected with

the corresponding working piston, a supply
chamber adapted to communicate with all of
said pump cylinders, a distributing chamber,

a passage for each pump cylinder leading:

from said distributing chamber to said pump
c¢ylinder, a mechanically operated valve in
each passage for controlling the communica-

| tions™ between said supply chamber and

pump cylindér and said- pump cylinder and
distr}i)buting -chamber, and a piston con-

trolled passage leading' from each combus-.
i

tion chamber to said distributing chamber.

Signed at New: York, in-the county of New
York and State of New York, this 13th day
of May, A. D. 1909. : -

THOMAS VEITCH.

- "Witnesses:
Siemunp Herzog,
S. BirnpaUM.
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