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1o all whom it may concern:

Be it knewn that T, Joux D. Foruerron,

a citizen of the United States, rvesiding at
Boston, counly of Suffolk, and State of
Massachusetts, have invented an Improve-
ment in Internal-Combustion Engines, of
which the following description. in connec-
tion with the accompanyving drawing, is a

“specification, like characters-on the drawing

representing like paris.

This invention relates to internal com-
bustion engines, and-especially to engines of
the two-cyele type wherein the ports lead-
ing to and from the by-pass or transfer
chamber throngh which air or a comabustible
mixture is delivered to the working end of
the cvlinder are opened and closed by the
movement of the piston.

Oune of the objects of my iuvention is to
provide a novel valve wechanism for con-
trolling the ports of the by-pass, which
valve mechanism will operate to open the
port leading to. the by-pass more quickly
and will maintain said port open longer
than weunld be possible 1f the port were con-
trolled directly by the piston itself as is
common-in engines of this type; and an-
other object of the invention is to provide a
novel arrangement of pump eylinder for de-
livering the air or combustible mixture into
the working end of the cylinder. ,

The features wherein my invention re-
sides will be more fully hereinafter de-
seribed .and then pointed out in the ap-
pended claims.

Referring now to the drawings wherein
one embodiment of the invention is shown,
Figure 1 is a vertical sectional view of an
engine embodying my invention; Fig. 2 is a
section through the evlinder on substantially
the line s—a. Fig. 1, showing the piston at
the end of its down stroke: Fig. 3 is a sec-
tional view through the cylinder on the line
y—, Tig. 1, showing the piston at the end
of its down stroke:; Fig. 4 is a detail per-
spective view of the valve; Fig. 5 is a dia-
eram view showing the arrangement of
ports leading to and from the by-pass or
the transfer chamber; Figs. 6 and 7 are dia-
gram views showing the piston and valve in
different positions; Fig. 8 is a. section
through the piston taken on a line through
the wrist pin.

3 designates the cylinder of the engine

which may have any suitable or usual con-
struetion and within which operates the pis-

ton 4, said piston being hollow as is usual in
engines of this type and being provided
with the wrist pin 5 on which the connect-
ing rod 6 is pivoted, said connecting rod
connecting to the erank 7 of a crank-shaft 8.
The erank 7 operates in a crank case 9 of
any suitable or usual construction. - These
parts are or may be.all as usual in engines

of this type and form no part of my pres-,

ent invention. :

The cylinder 3 1s provided with the outlet
port 10 which is opened and closed by the
piston 4 in usual manner. Said cylinder is
also provided with a by-pass or transfer
yasgage throughh which the combustible
harge is delivered into the working end of
cylinder. In the embodiment  herein
this by-pass comprises the two pas-
sages 11 that open at one end into the cyl-
inder through two separate ports 12, and at
the other end through two other ports 13.
The ports 12 are shown as nearer together
than the ports 13 so that the passages 11
converge toward each other, and said ports
19 are so positioned that they will be un-
covered by the piston when the latter is at
the lower end of its stroke. In Tig..5 the
relative position of these ports is shown dia-
grammatically, and the inclined passages 11
arve shown in dotted lines. The cylinder is
also provided with a port 14 situated be-
tween the ports 13, and the piston is formed
with the chamber 16 which is of such a
shape that when the piston is at the lower
end of its stroke, said chamber communi-
cates both with the port 14 and the ports
13. When the piston is thus at the lower
end of its stroke, there will, therefore, be an
open passage from the port 14 through the
chamber 16, ports 18, passages 11 and ports
12 to the working end of the cylinder.

Tn the embodiment of the invention shown
herein, T have provided a pump cylinder 20

within which operates a pump piston 21,

said cylinder being connected to the port 14
by a conduit or pipe 22. The pump piston
90 is connected to and operated from the
crank 7 and the two cylinders have such an
angular Telation to each  other that the
movements of the piston 21 are properly
timed to cause it to force a charge of air or

combustible mixture around through the by-.

pass at the time that the power piston 4 is
at the lower end of its stroke.
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One of the features of my invention re-

lates to a valve for controlling the port 14
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whicli valve will operate to open said port
quickly at the proper time and will also op-
erate fo maintain the port open longer than
would be possible if saidl port were cou-
trolled solely by the movement of the piston.
The advantage of this construction 1s that
a better and more complete charge of com-
hustible mixture can be admitted to the
working end of the cylinder at each stroke
and thus the cfficiency. of the engine is in-
creased. The valve herein shown is desig-
nated by 25 and it is arranged to have a
movement relative to the piston, - which
movement is given to it by the swinging or
angular movement of the connecting rod 6.
The valve is best scen in Fig. 4 and it oc-
cupies a recess formed in the side of the
piston and is of a size to cover and control
the port 14. Said valve is in the form of a
curved flange which fits said recess, and 1t
is provided with a laterally-extending lug
94 in which is secured a vertically-arranged
stem 26 formed with a slotted head 27 in the
slot of which is slidably mounted a block 28
carrying a pin 29 which extends through
apertures formed in ears 30 which extend
laterally from the end of and are rigid with
the connecting rod 6 and are situated eithe -
side of said block. The result of this con-
struction is that when the connecting rod
swings past the dead center at either end
of the siroke, the valve 25 will be raised or
lowered rvelative to-the piston, and this
movement of the valve is so timed that the
port 14 will be opened quickly at the proper
time ‘and will be maintained open for a
longer period of time than would be possible
if said port were controiled solely by’ the
piston. . )

The operation of the engine will be read-
ity understood from the drawings in which
the direction of rotation of the crank-shaft
is indicated by the arrows. In Iig. 1, for
instance, the crank has just passed its lower
center and the piston is rising. "The port 11
is closed by the valve 25 and the pump pis-
ton 21 is at the lower end of its stroke. As

_the crank turns into the position shown in

60

Fig. 6, the port 83 leading to the crank case
chamber is uncovered by the piston and as
the crank continues its movement, the port
14 will be opened and at the same time the
pump  piston 21 will move backwardly

therehy causing a charge of air, or it may be
el bl )

combustible mixture, to be drawn into the
crank ease through the port 88 und thence
through the pipe 22 into “he pump cylinder.
As the power piston 4 reaches the upper end
of its stroke the swinging movement of the
pitinan 6 will cause the valve 25 to he moved
upwardly relytive to the piston, and as the
crank passes the position shown in Ifg. 7
the port 14 will be closed by the valve 25.
During further snovement of the crank, the
punp piston 21 will operate to compress

1,000,085

the charge of air or combustible mixture
which has been admitted to the cylinder 20
and just before the crank passes its lower
center, the upper edge of the valve 25 will
come {lush with the npper edge of the port
14. During the time that the crank is pass-
ing the dead center and while the piston 4
has comparatively ljittle movement, the valve
95 will- he moved downwardly compara-
tively quickly, thus opening the port 14, this
opening movement of the port oceufring
during the time that the pisten is compara-
tively stationary. When the piston is at
the Tower end of its stroke, the ports. 12 are
opened and the ports 13 register with the
chamber 16 in the piston so that as soon as
the port 14 is opened by the yalve 25, the
compressed charge of air or ‘combustible
mixture will be delivered through the by-.
pass to the working end of the cylinder. \s
the crank passes the dead center and the
piston begins to rise, the valve 25 continues .
its downward movement relative to the pis-
ton so that the ports of the by-pass will re-

“main open for a longer period of time than

if they were controlled directly by the pis-
ton. When the parts reach the position
shown in Fig. 1, the port 14 is closed and
during further upward movement of the™
piston the charge 1s compressed in the work-,
ing end of the cylinder and then is exploded
it the proper time by any suitable sparking
plug 34.

Tt is within my invention to admit either:
combustible mixture or air to the erank case

and. thence to the pump piston, or aiv alone

may be thus admitted and the combustible
mixtire may be secured by injecling into
the cylinder at the proper time a spray of
gasolene.  Where the latter construction is
employed, the port 33 will open directly. fo
the atimosphere and an injector pipe 35 will
e employed adapted to deliver gu?x\fl(.\ne or
other liquid hydvocirbon in the form ‘ol a
spray direcily into the eylinder through a
port” 36, Where the combustible mixture
is formed in this way, T prefer to so time the
delivery of the charge of hydrocarbon into,
the cylinder thap the aiv will first he ad-
mitted throveh the ports (2, thus seaveng-
ing the eylinder, and when the cylinden is
properly scavenged the gasolene will he ms
mitted, which commingling with' the air
awvill form a combustible niixture.

The piston may be provided with the de- -

flecting surface 37 against which the Jiequid
hydrocarbon may be sprayed, such defleet-
ing surface acting both as a means for as-
sisting the vaporization of the hydracarbon
owing Lo its heated condition, and acting to
deflect the current of air into the upper
part of the eylinder (o make the seavengimg
more complete. ;

While 1 have berein shown my improved
valve s o to control the iylet port
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to which a pump cylinder is connected, yet
1t will be obvious that this same valve might
be used in other locations than that shown
in the drawing. ,

Having fully described my invention,
what T claim as new and desire to secure
by Letters Patent is:— .

1. In an internal combustion engine, the
combination with a cylinder having a trans-
fer passage and a port, of a piston in the
cylinder having a chamber in its side
adapted to place the port in communication
with the transfer passage when the piston
is in _one position, a connecting rod con-
nected with the piston, a valve for said port
carried by the piston but movable relative
thereto, and means actuated by the swinging
movement of the connecting rod to give the
valve its opening and closing movement.

2. In an internal combustion engine, the
combination with a cylinder baving a port,
of a piston in the cylinder having in its side
a recess, a connecting rod for the pisten, a
valve for controlling said port and com-
prising a curved portion fitting the recess
and having a laterally-extending lug, a stem

secured to the lug and provided with a

-slotted head, a block in the slot of said head,

two ears extending from the connecting rod
and embracing the block, and a pin extend-
ing through said ears and said block.

3. In an internal combustion engine, the

- combination with a cylinder having a port,

35

40

45

50

60

of a crank case chamber, a piston within the
cylinder, mesans associated with the piston
for putting said port in communication with
the working end of the cylinder when the

.piston is in one position and for putting said

port in communication with' the crank case
chamber when the piston. is in another posi-
tion, a pump cylinder communicating with
said- port, and a pump piston in said cyl-
indsr, '

4. In an internal combustion engine, the
combination with a cylinder having a by-
pass to deliver a charge to.the working end
of said cylinder and also having a port, of a
piston within the cylinder, means associated
with the piston to connect said port alter-
nately with the by-pass and with the atmos-
phere, a pump cylinder connected to said
port, and a pump piston therein. -

5. In an internal combustion engine, the
combination with a cylinder having a by-
pass to deliver a charge to the working end
of said cylinder and also having a port, of
a piston within the cylinder, a crank shaft
to which the piston is connected. means con-
trolled by the movement of the piston to con-
neet said port alternately with the hy-pass

2]

and with the atmosphere, a pump cylinder
connected to said port, and a pump piston

within said pump cylinder operated by the.

erank shaft,

6. In an internal combustion engine, the
combination with a working cylinder haying
a port, a crank case chamber, a piston within
the cylinder, a crank shaft, and a connecting
rod connecting the piston to the crank shaft,
of a valve controlling said port, means
operated by the swinging movement of the
connecting rod to actuate said valve to pub
the port in communication with the work-
g end of the cylinder when the working
piston is at the end of its working stroke
and to put said port in communication with
the crank case chamber when the piston is

at the beginning of its working stroke, a

pump cylinder separate from the working
cylinder and communicating with said port,
and a pump piston in the pump cylinder
connected to the crank shaft.

7. In an internal combustion engine, the
comblnation with a cylinder having a by-
pass for delivering a gaseous' charge to the
working end thereof and a port, of a recessed
piston, the recess of which constitutes com-
munication between said port and the by-
pass when the piston is at the end of its
working stroke, a slide valve'associated with
the piston and operating to control said port,
and means to give the valve a movement
relative to the piston when the piston is at
the end of its working stroke whereby said
port will be opened quickly. | :

8. In an internal combustion engine, the
combination with a cylinder having a by-
pass for delivering a gaseous charge to the
working end thereof and also having a port,
of a piston provided with a chamber which
constitutes communication between said port
and the by-pass when the piston is at the
end of its working stroke, said port being
so situated that when the piston is at the
beginning of its working stroke it is above

' the port whereby the latter will communi-

cate directly. with the crank case chamber,
and means connected to said port to draw a
charge therefrom when the piston is at the
beginning of its working stroke and to force
said charge through said port and into the
working end of the cylinder when the piston
is at the end of its. working stroke.

In testimony whereof, I have signed my
name to this specification, in the presence of
two subscribing witnesses.

o JOHN D. FULLERTON.

Witnesses:

Groree L. StespINs,
C. C. Bogaxzr.
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