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To all whom it may concern:

Be it known that I, Arraur F. RowELL,
a citizen of the United States, residing at
Milwaukee, county of Milwaukee, and State
of Wisconsin, have invented new and useful
Improvements in Combined Carbureters and
Transfer-Ports, of which the following is a
specification.

My invention relates to improvements in
two cycle internal combustion engines.

The object of my invention is to combine
the carbureting throttling and transfer mech-
anism with a view to providing for a common
control with a simultaneous adjustment of
the controlling or regulating members, there-
by not only reducing the number of parts to
be manually operated, but increasing the
effectiveness of the control and securing
economy of fuel, by throttling the air and
fuel inlets simultaneously and in the same
operation which controls the volume of the
charge delivered to the cylinder.

In the drawings—

Figure 1 is an elevation of a two cycle
internal combustion engine cylinder, show-
ing the arrangement of the ports which my
improved carbureting and transfer mecha-
nism control.

Fig. 2 is a horizontal sectional view of the

carbureting and transfer mechanism, drawn

to a plane cutting the air inlet and transfer
ports.

Fig. 8 is a vertical sectional view of the
same, drawn to a plane which includes the
axis of the transfer port.

Fig. 4 is a sectional view, drawn to the
plane indicated by line z—w of Fig. 2.

Like parts are identified by the same ref-
erence characters throughout the several
views. :

The cylinder 1 of my improved two cycle
internal combustion engine and crank
chamber 2 may be of ordinary construction.
Port 3 admits carbureted air to the crank
chamber, port 5 is the crank chamber de-
livery port, and port 6 is the inlet port of
the cylinder for delivery of the combustible
charge above the piston.

The controlling apparatus comprises a de-
tachable casing 10 having a horizontal cylin-
drical bore 11 in which cylindrical slide
valves 12 and 18 are mounted. At its inner
side this casing is provided with a port 15
adapted to register with port 8, another port
16 adapted to register with port 5, and a

third port 17 adapted to register with port
6, when the casing is in position for use.
The casing also has a port 18 in its outer
wall directly opposite port 15 for admission
of air from the exterior.

A float chamber 20 is connected with the
casing 10 and is adapted to deliver fuel into
the cylindrical bore 11 thereof throngh a
transverse duct 21 and a longitudinal duct
92, the latter being contracted at 23. The
duct 22 is formed in a projecting stem 24 at
the end of the casing and the outer end of
said duct is closed by the plug 26.

A needle valve 28 connected with the slide
valve 12, is adapted to fit the portion 23 of
the longitudinal duct 22. This valve is
progressively flattened along one side, as in-
dicated at 30. whereby when the valve is
partially withdrawn from the duct 22, the
delivery of liquid fuel from the float cham-
ber to the interior of the valve casing 10 may
be very accurately regulated. the degree of
movement of the needle valve 28 determining
the capacity of the opening thereby pro-
vided in the fuel inlet port 23.

The slide valves 12 and 13 are connected
by a stem 35. An operating rod 36 is con-
nected with the slide valve 13 and extends
through the end of the casing opposite that
occupied by the needle valve 28. A com-
pression spring 87 interposed between slide
valve 13 and this end of the casing, tends
to hold all of the valves 12, 13 and 28 in
closed position. A tubular extension 38
serves as a cap for the end of the casing 10
and also provides an elongated socket for the
spring 87, whereby a spring of sufficient
length to secure the required sensitiveness
may be emploved. The slide valve 13 con-
trols communication between the transfer
ports 16 and 17. The slide valve 12 controls
communication between the air ports 18 and
15, while the needle valve 28, as above stated,
controls the delivery of liqmd fuel from the
float chamber 20 into the casing. It will be
observed that the liquid fuel will be admit-
ted from the duct 22 through port 23 directly
into the path of air passing from port 18 to
port 15, when valve 12 is wholly or partially
open. '

Tt will be observed that the casing 10 con-
stitutes a chambered and ported member
which is sub-divided by the valves 12 and
13, and particularly by the valve 12 which,
when open, either wholly or partially, serves
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as a partition to separate the air passage
from the transfer passage, the air passage
comprising the port 18, the portion of the
cylindrical bore 11 at the right of valve 12,
and the port 15 leading to the crank case.
The transfer passage comprises the port 16,
the portion of the bore 11 between the valves

12 and 13, and the port 17. The valve 18"

also serves as a partition to prevent the es-
cape of fluid along the operating rod 36,
whereby it is unnecessary to make the left
hand end of the casing, beyond the piston
valve fluid tight. The slide valves are pref-
erably in the form of pistons, to facilitate
making them fluid tight and for the further
reason that I am thereby enabled to produce
a compact and simple structure in which a
perfect alinement of the valves, including
the needle valve, is easily secured. These

piston slide valves 12 and 13 also serve as

guide members to accurately position and
control the movement of the needle valve.
It will be observed that the crank cham-
ber port 5 is so located that when the piston
39 is at or near the limit of its expansion
stroke, a port 40 therein will register with
port 5, the cylinder port 6 being simultane-
ously uncovered by the piston, whereby the
charge may be delivered from the crank case
through the transfer passage to the cylinder.
The port 3 connects with the cylinder at an
intermediate point, this port being a little
below port 6 and a little above port 5. It is
also preferably offset from a vertical line
connecting the ports 5 and 6. In the con-
struction shown, the port 8 leads outwardly
and upwardly through a tubular projection
41, having clamping ears 42 adapted to regis-
ter with similar clamping ears 43 formed on
the casing 10, whereby the carbureting end
of the casing 10 may be spaced from the
cylinder wall and adequately supported.
In operation, during the initial upward
movement of the engine piston 39, the ports
5 and 6 will both be closed by such piston.
The continued upward movement will then
create a partial vacuum in the crank cham-
ber. When the piston nears the limit of its
upward movement, it will first uncover port
5 and then uncover port 3, as indicated by
dotted lines in Fig. 1, but port 6 will remain
closed. When port 8 is uncovered, air will
rush in through the air passage to satisfy
the partial vacuum in the crank chamber.
The suction exerted from the crank cham-
ber will also draw a quantity of liquid fuel
through the fuel inlet port 23, the fuel be-
ing discharged into the path of the incom-
ing air, which atomizes it and carries it
with the air into the crank chamber. The
piston slide valves 12 and 13 are of course
assumed to be wholly or partially open, be-
ing held in the desired position by means of
the operating rod 36. To reduce the speed
of the engine, the pull upon the operating rod

1,289,006

is relieved, whereupon the spring 87 will push
the valves toward closed position, simul-
taneously throttling the transfer passage,
the air passage and the fuel inlet passage.
It is therefore obvious that the capacity of
each of these passages is positively and me-
chanically controlled, and with the passages
and valves properly proportioned, the rela-
tive proportions of air and fuel may be ex-
actly regulated in accordance with the re-
quirements of .the engine, and the volume
of the charge delivered to the cylinder may
also be regulated, whereby the engine is
made instantly responsive to a controlling
adjustment of the valves. I attach consid-
erable importance to this feature, since an
independent adjustment of a throttle valve,
controlling only the volume of the charge
delivered to an internal combustion engine,
is apt to result in an imperfect mixture with
either too much or too Iittle hydrocarbon, at
least until the engine has readjusted its
speed in conformity with the requirements
imposed by the throttle valve in its new posi-
tion of adjustment.

I claim: '

1. A two cycle engine, including the com-
bination with an engine cylinder and crank
case, each having inlet ports, and the crank
case having an outlet port for delivery of
combustible charges to the cylinder port, of
a chambered member covering said ports,
and provided with air and fuel inlets, and a
set of valves in said member, connected for
joint operation, and adapted to both control
and direct the flow of fluid through said
ports, whereby the air and fuel are directed
to the crank chamber and the mixture de-
livered therefrom to the cylinder.

2. A two cycle internal combustion engine
including the combination of an engine
cylinder and crank case, said crank case be-
ing ported for air admission, and the cylin-
der and crank case also having transfer ports
of a chambered member having an inner face
ported for registry with the cylinder and
crank case ports and also having air and fuel
inlets, and a valve.mechanism arranged to
vary the capacity of said ports simultane-
ously and also to subdivide said member into
carbureting and transferring passages.

3. A two cycle internal combustion engine
including the combination of an engine cyl-
inder and crank case, said crank case being
ported for air admission, and the cylinder
and crank case also having transfer ports,
of a chambered member having an inner
face ported for registry with the cylinder
and crank case ports and also having air
and fuel inlets, and a valve mechanism ar-
ranged to vary the capacity of said ports
simultaneously and also to subdivide said
member into carbureting and transferring
passages, together with a piston in said cyl-
mder arranged to cover and uncover the
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crank case and cylinder ports, to time the
admission of air and fuel to the crank case
and the delivery of combustible charges to
the cylinder.

4. Tn combination, the cylinder and crank
case of an internal combustion engine, a
transfer member having a passage com-

municating therebetween and provided with

an air inlet passage extending across one
end of the transfer member, a valve for said
inlet passage, a controlling valve for the
transfer passage in said transfer member,
means for delivering liquid fuel into said
air inlet passage, and a needle valve con-
trolling fuel delivery connected with the
said controlling valve and air inlet valve for
simultaneous operation therewith.

5. A combined carbureter and transfer
member including the combination of a
chambered and ported member adapted to
form carbureting and transfer passages, a
valve separating said passages and control-
ling deliveries through one of them, a fuel
inlet duct, and a valve connected with the
first mentioned valve and controlling de-
liveries through the fuel inlet duct, said
valve being longitudinally alined with the
first mentioned valve and both being held
in fixed relation to each other.

6. A combined carbureter and transfer
member including the combination of a
chambered member, provided with carbu-
reting and transfer passages opening
through its side walls, and a fuel inlet port
in one end wall, a set of piston valves, con-
trolling the carbureting and transfer pas-
sages, a rod connecting said valves and ex-
tending across the transfer passage when
the valves are open, a needle valve connected
with the valve controlling the carbureter
passage and projecting into the fuel inlet
port, and an operating stem connected with
the transfer passage valve.

7. A combined carbureter and transfer
member including the combination of a
chambered member, provided with carbu-
reting and transfer passages opening
through its side walls, and a fuel inlet port
in one end wall, a set of piston valves, con-
trolling the carbureting and transfer pas-
sages, a rod connecting said valves and ex-
tending across the transfer passage when
the valves are open, a needle valve connected
with the valve controlling the carbureter
passage and projecting into the fuel inlet
port, and an operating stem connected with
the transfer passage valve, together with a
spring adapted to normally hold all of said
valves in closed position.

8. A combined carbureter and transfer
member including the combination of a
chambered member, provided with carbu-

&

reting and transfer passages opening
through its side walls, and a fuel inlet port

in one end wall, a set of piston valves, con- ¢

trolling the carbureting and transfer pas-
sages, a rod connecting said valves and ex-
tending across the transfer passage when
the valves are open, a needle valve connected

with the valve controlling the carbureter 7@

passage and projecting into the fuel inlet
port, and an operating stem connected with
the transfer passage valve, said needle valve
being progressively flattened along one side.

9. A combined transfer member and car- 7§

bureter, including the combination of a
chambered and ported member, a set of pis-
ton valves subdividing the interior of said
member and connected with each other, an

operating stem connected with one of the &

valves and a fuel valve connected with the
other, said member having transfer ports
affording communication through said mem-
ber between the piston valves when the lat-
ter are in open position, and other ports af-
fording an air passage across the fuel valve,
said chamber having a fuel port controlled
by said fuel valve adapted when ¢pen to per-
mit a discharge of liquid fuel.

10. A combined carbureter and transfer 7

port for two cycle internal combustion en-
gines, including a chambered member hav-
ing an inner face adapted to fit an engine
body and provided with transfer ports open-

ing through said face at different levels, 2=

said member also having an air port open-
ing through said inner face and alsc to the
exterior through an outer face, in combina-
tion with a set of valves conmected with

each other and simultaneously controlling i

said ports to open or close each in prede-
termined proportion to the others, and =
common operating member connected witl:
said valves.

11. A combined carbureter and- transfer 14§

port for two cycle internal combustion en-
gines, including a chambered member hav-
ing an inner face adapted to fit an engine
body and ported to provide crank chamber
inlets and outlets and a cylinder inlet, said
chambered member also having a port com-
municating with the exterior, and a fuel in-
let port, in combination with a set of con-
nected valves subdividing said member to
form air inlet and transfer passages, said
valves being adapted to simultaneously open
or close said ports, each in definite propor-
tion to the others.
In testimony whereof I affix my signature
in the presence of two witnesses.
ARTHUR F. ROWELL.
Witnesses:
Caas. Boii,
F. H. W. Brcker.
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