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- mechanism thereof.

ES PATENT OFFICE,

EPPA H. RYON, OF WALTHAM, MASSACHUSETTS,

To all whom it may concern : E L :
Be it known that I, Erpa H, Ryon, . a
citizen of the United States, residing ‘at

Waltham, in the county of Middlesex and

State of Massachusetts, have invented new
and useful Improvements in Internal-Com-
bustion Engines, of which the following is
a specification, .7 C o o

This invention relates.to internal combus-
tion engines and particularly to the valve

The object of my invention is to simplify
the valve mechanism of engines of this class
and to provide a positive valve mechanism
that will cause the timely opening and
closing of the cylinder ports, forming joints
that wil] not leak when subjected to pressure
and which  will not.change from wear, thus

' requiring the least possible attention. This
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and other objects of my invention will be
more fully described in these specifications,
set forth in the appended claims and illus-

-trated in the accompanying drawings, in-
o ‘ © gases.

which — : .

Tigure 1 is a side elevation and partial®
section of a two cylinder engine, embodying
my improvements, one of the cylinders and
one of the valves being shown in section.
Fig. 2is a plan view. Fig. 3 is an end view
of the upper portion containing the valves;
the lower portion or cylinders being broken
away. Fig.4 isa section on line A A Fig. 1
looking in direction of arrow B same figure.
Fig. 5 1s a section on line C-CFig. 1 look-
ing in the direction of arrow B. Fig.6isa
section on line D D Fig. 1 looking in the
direction of arrow B. Fig. 7 'is a detached
view of the valves. Fig. 8'is an end view
of the valves shown in Fig. 7. Tig. 9 is a
sectional view showing modification of ons
of the valves. - P

In the accompanying drawing the main

cylinder casing of a gas engine 1s indicated"

at 1.'said casing having one or more cylin-
ders 17 each provided with a piston of the

usual construction (not shown), and being .
also connected at its upper end with a com-

bustion chamber 2 having an outlet port 3
and an inlet port 4. Substantially semi-cy-
Iindrical valve recesses 5 and 6 are formed m
the main cylinder casing 1 on opposite sides
of the combustion chamber 2. : _

The recess 5 is provided for the inlet valve

11 and is connected to the combustion cham-

+er 2 by the inlet port 4, while the recess 6
15 designed to receive the outlet valve 12 and

' INTERNAL-COMBUSTION ENGINE.

Specification of Letters Patent..
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5" connected - o
‘by the outlet port 3.

‘Patented Aug. 8, 1916.

the . combustion chamber 2

. A casing cap T is bolted to the upper poi'-
tion of the main ¢rlinder casing 1 and may
contain a space 8 connected to the water cir
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culating system. Additional semi-cylindri- -

cal valve recesses 9 and 10 are formed in the
cap 7, said recesses corresponding  to and
being in alinement with the valve recesses
5 and 6 formed: in the main casirg 1. The
inlet valve 11 and-the outlet valve 12 are

each: entirely inclosed within the complete

cylindrical recesses thus formed. »
The valve 12, as shown in Fig. 1, consists

of a hollow disk which in this instance is

part of a solid shaft 13 which extends en-
which casing

tirely through the valve: casing,
is composed of the eap 7 and upper. portion
of the main cylinder casing 1 and is divided
along a plane passing through substantially
the longitudinal center of said shaft. On
opposite sides of the valve 12 are openings
12" and 12 for the escape of the burnt
These - openings are also shown in
broken lines.in Fig. 8, and are out of axial

alinement, the opening 12’/ being placed a

considerablé distance around the center of
rotation of the valve shaft 13 from the.open-

ing 19, :
The valve 11 is of a similar construction
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to that of the valve .12 the only difference -
being in the size of the openings 11’ and 117" -

(Fig. 8) for the inlet of the fuel gases, these

inlet openings being somewhat smaller than

the exhaust openings 12’ and 127 of the

valve 12. There is one of each-of these
valves 11 and 12 for each cylinder.

The ‘opening 14 commumicates with the
valve 11 and is for the passage of the fuel

gases to the cylinder 1’. - The opposite open=

ing 14" serves  a similar purpose for the
other cylinder. r . 3
Pipes 16 connect the water space 8 in the
cap 7 with the water space 15 in the main
cylinder casting 1. IR )
In the modified valve shown in' section

Fig. 9.1 provide an annular recess 17 and -

an annular ring 177 therein, said ring. in
this instance being formed in the casing in-
closing the valve. The purpose of this re-

cess. 17 and 177 is to provide extra joints to
) prevent leakage of the. gases .
from- the cylinders under pressure.

more _surely

- From the foregoing description it will be

. understood that the two valves 11 are simi-

lar. and have the same size openings. the
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only difference being in the position of the
openings aml that the two valves 12 have
the sume size openings which are also in dif-
ferent positions.

A sprocket 18 operated by a chain 19
connected with the crank shaft of the engine
(not shown) serves to rotate the valve one
revolution for every two of the crank shaft.
as is usual in the ordinary four cycle type
of internal combustion engine.

To provide proper joints and prevent
leakage of the gases T make the sides of the
valves 11 and 12 fit very closely the sides
of the recesses in which they are inclosed
and I provide a space around the periph-
eries of the valves in the recesses in- which
they are 'inclosed. A space is also left
around the shaft 13 between the valves.
Said shaft 13 is supported in bearings 20
and 21 outside of the valves and should
there be slight wear of the bearings 20 and
91 or of the shaft in said bearings, the pe-
ripheries of the valves will not come in con-
tact with the casing. As the pressure in the
combustion chamber 2 is balanced, being
practically the same on the inner side of
each valve, there will be no undue wear from

this source.
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93 is an opening for an ordinary electric
spark - plug. ‘

In the operation of my improved engine
it will be understood that the gases will be
‘drawn into the cylinder 1” through the open-
ing 14 and through the valve 11 and the ex-

-haust gases will he expelied through the

opening 3 and the valve 12 and into the
atmosphere through the exhaust opening 22,
which serves for both cylinders.

99’ is an opening through the valve cas-
ing 10 to the exhaust opening.

1t will be -understood that the details of
my improvement may be varied if desired
without departing from the spirit of my in-
vention. '

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

1. In a gas engine, in combination, a ro-
tary valve comprising an inclosed hollow
cylinder having a gas passage through each
end wall thereof to the hollow interior of
said valve, said openings being angularly
disposed with reference to each other, and
a casing for said valve having a cylindvi-
cal recess formed therein closely fitting said
valve, said casing including end walls ad-
jacent said valve and having gas passages
therethrough angularly disposed with refer-
ence to each other and corresponding in
relative angular position to the passages in
the end walls of the rotary valve. '

2. In a gas engine, in combination, a valve

" ghaft, a plurality*of spaced separate cylin-

[
[+

drical valves having gas passages through
their end walls only and rotatable with said

1,193,620

shaft, & valve casing having a plurality of
spaced substantially semi-cylirdrieal re-
cesses formed therein to receive said valves,
and a casing cap having a corresponding
number of similarly disposed substantially
semi-cylindrical vecesses formed therein,
said casing and cap being sepu:-hle along
a substantially axial plane, whereby said
shaft and valves may be removed as a unit
without loss of relative adjustment, the par-
allel walls of the recesses In the casing hav-
ing ports formed thevein connecting with the
engine cylinders and the parallel walls of
the recesses in said cap having ports formed
therein connected to the gas supply and to
the exhaust.

3. In a gas engine, in combination, a cyl-
inder, a combustion chamber connected
therewith, inlet and outlet ports formed in
opposite sides of said combustion chamber,
a pair of rotary disk valves located in re-
cesses on each side of said combustion cham-
ber, and a cap for said valves having addi-
tional ports formed therein, each of said
valves having a hollow interior .portion
formed between the sides thereof and hav-
ing an opening through one of said sides
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adapted to register with one of the ports in

the combustion chamber, and a second open-.

ing through its opposite side adapted to
register with one of the ports in said cap,
the openings in the opposite sides of said
alve being out of axial alinement with each
other.

4. Tn an internal combustion engin-., a cyl-
inder easting, a removable cap for said cast-
ing, means to secure said cap to -mnid casting,
a rotary valve shaft, a disk vaive on said
shaft having an opening therelhrough, and
means to rotate said shaft and valve, said
asting and eap being separable substan-
tially in the plane of the axis of said valve
shaft and having oppositely disposed valve
vecesses therein, and said casting and cap
having ports formed therein to register with
the opening in said valve.

5. In an internal combustion engine, a cyl-
inder casting, a removable cap for said enst-
ing, means to secure said cap to said casting,
a rotary valve shaft, a hollow disk valve on
said shaft having openings through the end
walls thereof, and means to rotate said shaft
and valve, said casting and cap being sepa-
rable substantially in the plane of the axis
of said valve shaft and having oppositely
disposed valve recesses therein, said casting
having a port to register with the opening
in one side of said valve and said cap hav-
ing a port. to register with the opening in
the opposite side of said valve. - :

6. In an internal combustion engine, a ¢yl-
inder casting, a removable cap for said cast-
ing, means to secure said eap to said casting,
a rotary valve shaft, a hollow disk valve in-
tegral with sald shaft and having openings
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: ‘thrbugh»t'he end walls thereof, and ﬁaéans to - space and said cap having an exhaust porﬁ ,
rotate said shaft gnd valve, said casting and  from the other valve recess to the abtmos-
cap being separable substantially in the ‘phere. : ‘ L

‘Plane of the axis of said valve shaft and " ~  EPPA RYON.

having oppositely disposed valve recesses . Witnesses:
therein, said casting having a port from = - - E. €. Bowss,
- one of said valve recesses to sald‘cylindrical : C. W. Grant..




