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This invention has to do with a two cycle internal com-
bustion engine of a type involving opposed pistons, and
it is a general object of the invention to provide a simple,
practical, improved engine in which the flow of air or
the intake charge as well as the flow of burned gases is
controlled by pistons which cooperate with the ports in
the cylinder, there being two pistons in the cylinder
compressing the charge as the pistons approach each
other during the compression cycle and moving apart
following ignition of the charge and during the work
cycle.

Usual opposed piston two cycle internal combustion
engines are commonly characterized by exhaust ports
arranged at one end of the cylinder while the inlet ports
are at the other end of the cylinder. This general rela-
tionship of ports results in the flow of air or inlet gases
and of the exhaust gases axially of the cylinder with resuit-
ing uniflow action which is desirable.

Engines of the character just referred to can be oper-
ated at very high speeds due to desirable mass balance,
and it is possible to use or follow an unsymmetrical con-
trol diagram by off-setting the relation of the working
cranks relative to each other so that the exhaust closes
ahead of the intake and there may be syper-charging.
However, the port arrangements for such uniflow action
result in the exhaust gases being controlled by but one
of the pistons and this piston is subject to becoming ex-
cessively overheated. .

The heavy thermal load upon the piston handling the
exhaust is due to excessive exposure of that piston to
exhaust gases, and in practice makes impossible the utili-
zation of the potential speed capacity of this general type
or form of engine. When the crank chamber of the
piston controlling the inlet is the only one serving as a
case of a scavenging and charging pump, there is a
limited amount of scavenging and charging air available
and this becomes a limiting factor and materially im-
pairs engine efficiency.

To overcome factors such as I have noted, engines of
the type mentioned have been complicated by a separate
air charging means which structures become costly, and
any mechanisms of this kind added as auxiliaries absorb
power and thus cut down over-all engine efficiency.

‘The present invention provides a construction that gains
scavenging of the cylinder in a manner similar to that ob-
tained in a single piston two cycle internal combustion
engine. One, the first, piston controls exhaust and intake
ports with resulting up and down flowing streams of sca-
venging air creating counterflow scavenging, that is, sca-
venging by crossed or lcoped flow while the other, or
second, piston only controls additional scavenging and
charging ports which do not participate in scavenging of
exhaust gases but serve to effect increasing of the charging
of the cylinder with fresh air or with fuel mixture as a
gas engine may require.

In accordance with the invention, crank cases adjoin
the ends of the cylinder and the pistons cooperate with the
crank chambers so that the cases serve as suppliers of
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ture as a whole has advantages such as occur in a single
piston two cycle internal combustion engine. The out-
put from the two crank cases is sufficient to effect efficient
scavenging and charging, even in the case of an engine
operating on the diesel principle. The constant cooling
of the piston handling the exhaust ports by the fresh air
controlled by that piston assures full utilization of the
mechanical possibilities inherent in an engine of the
general type and form mentioned.

In carrying out the invention, it is advantageous that
the combined total stroke of the two pistons be of such ex-
tent that the scavenging streams controlled by the exhaust
piston and going back and forth in the cylinder just about
maintain the.lcoped type stream in the cylinder between
ihe pistons at the desired speed of operation of the engine;
that is, the scavenging stream from the piston controlling
the exhaust just reaches the other piston during the sca-
venging period and there is turned to return to the ex-
haust port.

To reach the highest speeds possible the stroke of each
piston should preferably be smaller than the stroke of a
comparable piston in a single piston type of two cycle
combustion engine of equal piston displacement. The
combined total stroke of the two pistons may if desired
be similar to or even greater than stroke customary with

" opposed piston engines, particularly when the constric-

tion employed provides a plurality of scavenging ports
and a plurality of exhaust ports in rows around the cylin-
der with the row of exhaust ports further inside the cylin-
der than the row of scavenging ports.

In an engine employing the diesel principle, both crank
cases may be employed to deliver pure air to the cylinder,
while in the case of an engine employing the Ctto princi-
ple, both crank cases may handle a combustible charge
such as a mixture of air and fuel for delivery to the
cylinder. With the present invention, the crank case ad-
joining the piston controlling exhaust can scavenge and
charge the cylinder with clean air while the other crank
case can supply a combustible charge to the cylinder.
It is, of course, possible to inject fuel separately into the
cylinder or into the charging air ports, as circumstances
require,

It is a characteristic of the engine provided by this in-
vention that onme end portion of the cylinder has both
exhaust and intake ports controlled by one piston, and
that this piston be contacted and effectively cooled by
the scavenging flow which, in a typical situation, may be
pure air. To increase the effect of the action some or
all of the scavenging ports may be disposed to direct the
scavenging flow into the cylinder at an angle or they
can be such as to direct the scavenging flow against the
top of the piston controlling the exhaust, it being appar~
ent that the top of the piston may be flat, coneave, con-
vex, or shaped in a manner to best control the direct
flow. In some instances the top of the piston can be
crowned and guiding surfaces or elements may be pro-
vided thereon or incorporated in connection therewith
after the fashion common to engine construction of this
general character.

The quantity of charging air introduced into the cylin-
der at the end remote from the exhaust can be prevented
from partial escape through the exhaust port or ports if
the air inlet ports enter the cylinder to introduce the air
in a direction transverse of the cylinder. In practice the
air or charge can be advantageously introduced tangen-
tially to impart a rotary motion to the air or charge in
the cylinder, and it will be apparent that the air or com-
bustible charge can be introduced in a plane normal to
the axis of the cylinder or in a direction pitched or in-
ciined relative to that plane, as circumstances may re-
quire.
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The various objects and features of my invention will
be fully understocod from the following detailed descrip-
tion of typical preferred forms and applications of the
invention, throughout which description reference is
made to the accompanying drawings, in which:

Fig. 1 is a longitudinal or vertical detailed sectional
view of an engine unit embodying the present invention.
Fig. 2 is a transverse sectional view taken as indicated
by line 2—2 on Fig. 1. Fig. 3 is a transverse sectional
view taken as indicated by line 3—3 on Fig. 1. Fig. 4
is a view similar to Fig. 2 showing a modified construc-
tion. Fig. 5 is a view similar to Fig. 3 showing a modi-
fied construction. Fig. 6 is a detailed sectional view of
an engine unit similar to that illustrated in Fig. 1 except
that it is a unit of a flat horizontally disposed multiple
cylinder engine. Fig. 7 is a plan view of the engine
showing a three cylinder construction, parts being broken
away to show in section. Fig. 8 is a plan section of a
two cylinder engine wherein the cylinders are one above
the other, and showing part of the unit in section. Fig. 9
is a vertical section of the engine shown in Fig. 8. Fig.
10 is a diagrammatic view illustrating a combining of
the cylinder unit arrangements illustrated in Figs. 7 and 9
of the drawings.

As will be apparent from the drawings, the present in-
vention can be incorporated in engines involving one or
more cylinder units and these units can be arranged in
various manners. For purpose of example, references
will be made first to the form of construction illustrated
in Figs. I, 2 and 3 of the drawings where a cylinder unit
is shown vertically disposed. It is to be understood that
such a unit can be arranged or disposed in any desired
manner as circumstances require.

The structure shown in Figs. 1, 2 and 3 involves, gen-
erally, a cylinder A which can be considered as divided
generally into a middle or central portion 16 and two
end portions, one of which may be referred to as the
charging end portion 1% and the other the exhaust end por-
tion 12. Like or similar pistons are oppositely disposed
in the cylinder A and it may be considered that the
piston operating mainly in the charging end 11 of the
cylinder is a charging piston B while the piston operating
in the exhaust end portion I2 of the cylinder is an ex-
haust and charging piston C. It is to be understood,
of course, that both pistons are working pistons, that
is, they are driven in the cylinder by the combustion that

ccurs in the cylinder.

A crank case D is provided on or is coupled to the
charging end 11 of cylinder A and carries a crank shaft
15 coupled to the piston B by a connecting rod 16.

A crank case E is provided or is coupled to the exhaust
end portion 12 of cylinder A and carries a crank shaft
17 coupled to piston C by a connecting rod 18.

It will be apparent that the connecting rods can be
connected to the pistons by wrist pins 19, and the gen-
eral elements just referred to can, in practice, be con-
structed in accordance with practice followed gemerally
in the manufacture of engines of this general type.

In accordance with the present invention, one or more
inlet ports 28 are provided in the charging end portion
11 of cylinder A and these ports are located generally
so that when the piston B is extended or approaches the
center of the cylinder it uncovers the ports 20 admitting
charging air or fuel mixture to the chamber X established
by the case D. As the piston B moves outward from the
extended or central position or upwardly in the case
lustrated in Fig. 1, ports 20 are closed and the charge
admitted to chamber X is compressed.

The invention provides one or more sets of transfer
or charging ports controlled by piston B and in the
case illustrated each set of charging ports involves trans-
fer or receiving ports 21 in the cylinder portion 11 and
delivering ports 22 in the cylinder portion 11. The ports
21 and 22 are connected by a manifold 23 that estab-
lishes a passageway 24 extending lengthwise of cylin-
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der portion 11. The delivering ports 22 are located
axially in the cylinder A so that when the piston B is
in the retracted position or is at the outer portion of its
stroke the head 3% of piston B uncovers the ports 22.
The receiving ports 21 are located so that when the
piston B is in the position just mentioned ports 31 in the
skirt 32 of piston B registers with the receiving ports 21
providing communication between the chamber X and
the interior of the cylinder A through passageway 24
so that free flow of a charge compressed in chamber X
occurs through the ports 31 and 21, the passageway 24
and the ports 22 into the cylinder ahead of piston B as
clearly indicated by the arrows in Fig. 1.

In the case illustrated in Fig. 3, a single annular mani-
fold 23 surrounds the inner end portion 11 of the cylin-
der A and couples the several receiving ports 21 with
the several delivery ports 22. In the casc illustrated in
Fig. 5 there are individuzal manifolds 23%, one connecting
each port 21 with its related port 22.

n accordance with the broader principles of the in-
vention, it is contemplated that the delivery ports 22 be
in a row or serics extending circumferentially of the cyl-
inder, and it is contemplated that they be of such cir-
cumferential extent, of such number, and so spaced from
each other as to provide the desired flow in the manner
just described.

Further, it is contemplated that the delivery ports
be pitched or fashicned, if desired, to cause the charge
delivered thereby to enter the cylinder most advanta-
geously. In the case illustrated in Fig. 3 and as shown
in Fig. 5, the delivery ports are pitched so that the charge
delivered thereby into the cylinder enters the cylinder in
a transverse plane normal to the longitudinal axis of the
cylinder and also tangentially of the cylinder creating a
whirling or circular flow into the cylinder.

At the cxhaust end portion 12 of the cylinder, the in-
vention provides one or more inlet ports 4% Iocated in the
cylinder so that when piston C is fully extended or ap-
proaches the center of the cylinder A, it uncovers the
port or ports 49 allowing free flow of scavenging fluid
into the chamber Y established by the case E. As the
piston C moves out from the center position, port or
ports 4§ are closed by the piston C and the scavenging
fluid in chamber Y is compressed.

The invention provides one or more sets of transfer or
scavenging ports at the exhaust end portion 12 of the
cylinder A, and in the case illustrated, each set of scav-
enging ports involves a receiving pert 45 and a deliver-
ing port 46.

The port or ports 46 are located longitudinally of the
cylinder so that when the piston C is out or at the retracted
end portion of its stroke the port or ports 46 are uncov-
ered. The port or ports 45 are located so that when port
or ports 4§ are uncovered a port or perts 47 in the skirt
48 of piston C registers with the port or ports 43,

A manifold 49 is provided establishing a passageway
50 between related ports 45 and 46 so that when the pis-
ton is in position as just described and as shown in Fig. 1,
there is free flow from the chamber Y into the cylinder
A immediately above the head 51 of piston C.

In accordance with the invention one or more ex-
haust ports 55 are provided in the cylinder and the ex-
haust port or ports are located so that when the piston
C is retracted or at the outer end portion of its stroke
the exhaust ports 55 open first and then the port or ports
45 and 46 are uncovered, as clearly shown in Fig. 1
of the drawings.

In the case of the construction illustrated in Fig. 2
there are several sets of transfer ports at the exhaust
end portion 12 of cylinder A and there is a group of
such ports at one side of the cylinder diametrically oppo-
site exhaust ports 55. As a result of this relationship,
the flow from chamber Y entering the cylinder passes
upwardly, as indicated by the arrows in Fig. 1, is directed
by the shape of the ports and then flows upwardly and
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around and then finally downwardly discharging through

ports 55.

In the case illustrated in Fig, 4, the relationship just
described is provided, except that a set of transfer ports
is located between the exhaust ports 55 resulting in in-
troduction of flow from chamber Y at the side of the
cylinder where exhaust occurs as weil as at the side of
the cylinder diametrically that where the exhaust occurs.

In the case illustrated in Figs. 1 and 2 there is one set
of ports 45 and 46, as above described, directly opposite
the exhaust ports and at each side of this set and adja-
cent thereto there is a port 462 in the cylinder wall con-
necting with the chamber Y through a passage 592 pro-
vided by a manifold 492, The single port 46 opens up
and into the cylinder directly opposite the exhaust side of
the cylinder, whereas the ports 462 open up and teward
the port 46, with the result that there is a desired stream
or flow directed npwardly in or longitudinally of the cyl-
inder at one side thereof.

In carrying out the present invention so that the en-
gine operates on the dieszl principle, air may be admitted
to each of the chambers X and Y as hereinabove de-
scribed, and the fuel may be introduced at the center of
the cylinder by means of a suitable injector J, with or
without assistance of pre-combustion chambers, turbu-
lence chambess, energy cells, etc.

If the engine is to operate in accordance with the
Oito principle, carburetion occurs or is provided and in
a typical sitwation carburetors can be provided so that
the air entering the ports 20 carries fuel, and as a result
a charge is compressed in chamber X and is finally trans-
ferred to the cylinder A for final compression in cylinder
A. In such an event, the vnit at J, instead of being an
injector is a spark plug or spark generating device serv-
ing to ignite the charge in the cylinder A. It is, of course,
contemplated that within the broader principles of the
invention where the Otto principle is carried out, fuel can
be mixed with the air at any point for final compression
or also injected separately directly into the cylinder.

In practice, the cranks operating the pistons are related
to the poris so that the pistons effect the desired opening
and closing of the ports. In a typical situation the ex-
haust ports 55 are controlled by piston C so that they
open when the crank of shaft 17 is at an angle such as is
designed at E! and are closed when the crank is at an
angle such as is indicated at E2. The ports 45 and 46 han-
dling the scavenging air may be opened when the crank
of shaft 17 is at an angle S! and may be closed when
that crank is at angle 82, The piston B controlling the
charging ports 21 and 22 may open those ports when the
crank of shaft 15 is at angle C! and and may close those
ports when that crank is at angle C2.

The crank shafts can in practice be coupled in various
manners to synchronize its action or operation and they
are preferably so timed or related that the charging ports
are open only while the scavenging ports are open. The
displacement angle or lead incorporated in the engine may
be small as the charging ports can be distributed around
the cylinder end portion 11 and consequently formed so
that they are of limited extent lengthwise of the cylinder.

The engine construction of the present invention can
produce or develop high mean effective pressure at speeds
not obtainable with ordinary single-piston two cycle en-
gines or with ordinary opposed piston two cycle engines
constructed to have umiflow scavenging. The clean air
introduced to scavenge the cylinder and introduced to
carry out the counterflow method and the consequent
charging with a fuel bearing mixture, where the Otto cycle
is carried out, minimizes fuel losses and results in high
aver-all efficiency.

To gain the desired mass balance, it is preferred to re-
late the rotative positions of the crank shafts so that these
shafts turn in opposite directions. However, it is con-
templated that the invention may be carried out in a
structure wherein the cranks are related fo turn in the
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same direction. In carrying out the invention, it is gen-
erally preferred that the crank shafts be connected by
gearing or by chain or shaft drives or connecting links
to the end that the power developed is delivered to a com-
mon drive shaft.

In accordance with the present invention cylinder units
embodying the structure of the invention, and as shown
in Fig. 1, can be incorporated into multiple cylinder en-
gines in various ways. In Figs. 6 and 7 there is illustrated
a construction wherein a plurality of cylinder units are
horizontally disposed and are in side by side relation. The
several cylinders adjoin each other in a unitary cylinder
block and in the particular case illustrated there are three
cylinder units incorporated in the engine.

In this case there are two crank shafts, each having a
crank for each cylinder unit and the crank shafts project
into a housing 60 at one end of the block of cylinders.
A drive or power delivering shaft 61 is carried by the
block and housing construction and projects from the
housing 60. In practice the power developed by the en-
gine can be taken from the shaft 61 in any suitable man-
ner.

In the case illustrated the two crank shafts of the en-
gine are coupled with the drive shaft 61 so that they op-
erate in opposite directions. In the particular case illus-
trated a drive sprocket 62 is provided on one crank shaft
and operates a chain 63 that drives a sprocket 64 on the
drive shaft 61. The other crank shaft operates a drive
sprocket 65 that operates a chain 66 driving a sprocket
67 on a countershaft 68. The countershaft carries a drive
gear 70 meshing with a gear 71 on the drive shaft 61.

Through a drive such as is shown in Fig. 7 the two
crank shafts are properly related or synchronized in
action and it will be apparent that by suitably relating or
proportioning the parts involved in the drive the drive
shaft 61 can be operated at a speed the same as or different
from that at which the crank shafts operate as circum-
stances require.

In carrying out the invention various accessories or
units of auxiliary equipment can be suitably coupled to
and driven by parts of the engine, as for instance by either
or both ends of each crank shaft, or by the countershaft
63. In Fig. 7 of the drawings an accessory or unit of aux-
iliary equipment is indicated at 72 and is shown as driven
by one of the crank shafts, while another unit 73 is con-
nected to and driven by the other crank shaft. A third
unit, 74, is connected to and driven by the countershaft
68. It is to be understood that in practice units such as
72, 73 and 74 can be in the nature of fuel pumps, oil
pumps, generators, starting motors, water pumps, fans,
etc.

It is to be recognized that a horizontally disposed engine
of flat construction, such as is shown in Figs. 6 and 7, is
advantageous in many situations, for instance, it can be
used to advantage in automobiles or trunks, in rail cars
and like situations where it can be located beneath floor-
ing, or it can be incorporated in aircraft as, for instance,
a wing power plaat, or it can be employed for stationary,
portable, or general power supply. Further, such engine
can be used to advantage in marine installations.

As indicated above, the present invention contemplates
operation or carrying out of the diesel principle and in
such case, if desired, the central portion of the cylinder of
each cylinder unit can be extended, as indicated at 89 in
Fig. 6, to provide an extension of the cylinder space, and
in general the engine can be operated either by direct in-
jection, pre-combustion, with a turbulence chamber, on
the energy or air cell principle, etc. to suit various fuels,
services, and operating conditions.

In the form of the invention illustrated in Figs. 8 and 9
of the drawings, cylinder units are shown in a multiple
cylinder engine and in stacked relation, or so that there is
one cylinder unit above another. In the case of a multiple
cylinder engine the stacking, as shown in Figs. 8 and 9,
can be used as shown in those figures, or can be combined
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7. A
with a horizontal series arrangement as shown.in Figs. 6
and 7, so that a substantial number of cylinder units is
incorporated in a single, compact assembly or block.

In Figs. 8 and 9, the crank shafts 152 and 172 of the
cylinder units are coupled, as by drive means included in
a housing 682, sc that the several cranks involved are
coupled to operate synchronously. As indicated in Fig.
8, the cranks related to one cylinder unit are coupled to
the drive shaft 612 by gearing. A drive gear §22 on one
shaft meshes with and drives a gear 4% cn the power
shaft 6i8. A drive gear $3® on the other shaft meshes
with and drives a gear 67% on a countershaft 632 and the
gear 67¢ meshes with and drives the gear 64* In a
situation of this kind there can be but one power shaft 612
or there can be several power shafts, and if there is one
power shaft it will be apparent that it can be driven from
the cranks of the several cylinder units involved in the
engine through gearing or drives of the type illustrated
in Figs. 7 and 8 of the drawings. In the case of drive
connections from the crank shafis to the power delivery
shaft or between the crank shafts as indicated in the draw-
ings the gears, countershafts or other elements involved
may be located, offset or disposed as conditions reguire
so that the working parts do not interfere with each other.
In a case such as is shown in Figs. 8 and 9, gears such as
672 occurring adjacent each other can be engaged or
meshed so the two units are coupled.

In the case of an arrangement of cylinder units such as
is shown in Figs. 8 and 9, where these units are one above
the other, it is preferred to dispose the ports so that ports
of one cylinder unit open upwardly while those of the
other unit open downwardly. Further, it will be obvious
from the drawings that the cylinder units in this form
of the invention, as in other forms of the invention, can
be equipped with suitable air filters, manifolds, carbu-
retors, and other such equipment, common to engines, as
circumstances may require.

In carrying out the invention in the manner illustrated
in Figs. 8 and 9 of the drawings and where there are
two cylinder units, these units are preferably geared
together or related so that their cranks are, in effect, 180°
apart, as shown in Fig. 9 of the drawings. It will be
understood, of course, that in a situation such as is shown
in Figs. 6 and 7, the crank arms on the individval cranks
can be angularly related, depending upon the relaticnship
desired between the cylinder units and depending upon
the number of cylinder units incorporated in the engine.

It is further to be observed from the drawings, and
particularly from Figs. 7 and 9 of the drawings, that
where the invention is incorporated in an engine involv-
ing more than one cylinder unit, the crank cases defining
the chambers where compression occurs are separate, or
separated.

Furthermore, it will be apparent from Figs. 6 and 7 of
the drawings that the invention can be carried out in an
engine wherein a jacket 26 is provided in connsction with
the cylinder unit or units involved, which jacket is de-
signed to carry a coolant. In another situation such as
is shown in Figs. 8 and 9, the engine may be designed for
air cooling, in which case radiating fins 921 may be pro-
vided on the cylinder units and suitable provision may be
made for inducing circulation of air to the cylinder units.
In the casc illustrated a jacket or housing 92 is provided
adjacent the cylinder unit or units to be cooled, and one
or more of the available shafts, for instance, one or more
of the crank shafts, may be provided with blowers or
fans 93 so that air is circulated in the manner indicated
in Fig. 8.

Tt is to be recognized from the forsgoing description
and from the drawings that with the construction pro-
vided the power delivering shaft or shafts can be oper-
ated in any desired direction relative to the crank shafts,
or to a particular crank shaft, and it will be apparent that
the power delivering shaft can be operated at a speed the

10
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same as or at speeds differing from that of the crank
shafts.

In the engine illustrated in Figs. 8 and 9 auxiliary units
indicated at 72, 73 and 74 are driven by available shafts,
and in practice such auxiliary equipment can be provided
as necessary, and can be driven in any suitable manner,
as circumstances require.

Furthermore, when considering the construction pos-
sible with the present invention, it will be noted that an
engine construction can be provided involving a plurality

 of cylinder units arranged as shown in Figs. 6 and 7, or
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arranged as shown in Figs. 7 and 8, cr combining the
arrangements shown in these figures, in which case one
or more of the cylinder units can be constructed to oper-
ate as a gas or air compressor. In such case the cylinder
or cylinders provided for compression may have the ports
or valve means provided so that the desired compressing
results as the engine operates.

It is to be observed that with the crank cases related
to the cylinder of each unit, these elements can be effec-
tively and economically coupled or sccured ints a de-
pendable assembly, as by tie reds 108 extending parallel
with the cylinder and between the crank casss in 2 man-
ner such as is illustrated in Fig. 7. In practice any de-
sired number and arrangement of such tie rods may be
provided as circumstances require. Furthermore, from
the foregoing description it will be apparent that engines
embodying the present invention can be supercharged, if
desired.

It is to be understood that in the various cases of
employing structures such as are illustrated cn Sheets 2
and 3 of the drawings, parting of the cylinder units can
be employed carrying out the principles of the invention
as iltustrated on Sheet 1 of the drawings.

Having described only typical preferred forms and ap-
plications of my inventicn, I do not wish to be limited
or restricted to the specific details herein set forth, but
wish to reserve to myself any variations or modifications
that may appear to those skilled in the art and fall with-
in the scope of the following claims.

Having described my invention, I claim:

1. A two cycle internal combustion engine comprising
a cylinder, a closed crank case at each end of said cylin-
der, a crankshaft rotatably mounted in each crankcase, a
piston coupled to each crankshaft for reciprecation to-
ward and away from each other within said cylinder,
first inlet port means opening into said cylinder adjacent
one end thereof at a position wherein said inlet port
means are uncovered by one of said pistons to admit
charging fluid into the crankcase at said one end when
said one of said pistons is at the end portion of its
stroke remote from said one end, first delivery port means
controlled by said one of said pistons for delivering com-
pressed charging fluid from said last mentioned crank-
case to the space within said cylinder between said one
of said pistons and the other of said pistons when said
one of said pistons is at the end portion of its stroke ad-
jacent said one end, said delivery port means being ori-
ented to direct said compressed charging fluid into said
space fangentially of said cylinder, second inlet port
means opening into said cylinder adjacent the other end
thereof at a position wherein said second inlet port means
are uncovered by the other of said pistons to admit
scavenging fluid to the crankcase at said other end when
the last mentioned piston is at the end portion of its
stroke remote from said other end, transfer means con-
trelled by the last mentioned piston for delivering scav-
enging fluid from the last mentioned crankcase to the
space within said cylinder between said pistons when said
last mentioned piston is at the end portion adjacent said
other end, said transfer means including a plurality of de-
livery ports spaced about the inner circumference of said
cylinder in axial alignment with each other, said de-
livery ports being oriented to cooperatively direct scav-
enging fluid issuing therefrom axially along a restricted
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portion of the inner wall of said cylinder toward said
one of said pistons, and exhaust port means opening into
said cylinder substantially in axial alignment with said
delivery ports at the opposite side of said cylinder from
said restricted portion.

2. A two cycle internal combustion engine as recited
in claim 1 wherein three of said delivery ports are pro-
vided, one of said delivery ports opening into said cylin-
der at a position diametrically opposite said exhaust ports,
the other two delivery ports being located on either side
of said one of said delivery ports and oriented to direct
fluid issuing from said two delivery ports toward said
one of said delivery ports.

3. A two cycle internal combustion engine as recited
in claim 1 wherein three of said delivery ports are pro-
vided, two of said ports being located on opposite sides
of said restricted portion and being oriented to discharge
scavenging fluid toward each other, the third of said de-
livery ports being located diametrically opposite said
restricted portion and oriented to discharge scavenging
fluid directly toward said portion, said exhaust port
means comprising a pair of ports located one on each
side of said third delivery port.
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