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~To all whom &t may concern.:
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Be it known that I, Tverr Ricm, a citizen
of the United Stutes residing at Los An-
geles, in the county of Los Angelos and
State of California, have invented new and
useful Improvements .in Rotary-Valve-
Tightening Mechanism, of" which the fol-
lowing 1s a specification.

This invention relates to improvements
in rotatry valves.

An object of the invention is to provide a
rotary - valve -adapted to open and. close
ports which are all located upon the same
side of the valve 0 as. to control the flow
of fluid therethrough, and to provide means
for applying a force upon the valve upon
the opposite side from the ports so that the
valve will be urged toward its ports and
will in this manner maintain a tight ceat.

A fnrtherkob]ect of ‘the invention is to
provide a rotary valve adapted to control
the fluid flow through ports, all of which
are located upon the same side of the valve,
and to provide means for transferring pres-
sure from the fluid pressure supply adapted
to flow through the ports to the opposite
side of the valve in such a manner ag to
auge this pressure to apply to the valve
upon the opposite side of the ports a foree
greater than that which is developed by the
fluid pressure supply upon the port side of
the valve.

Although the invention is desmned to
be applied to rotary valves in general, it is
especially adapted to be uzed in conjunction
with the 101&1‘37 valve of an internal com-
bustion engine, and the device is especially
an 1mplovemﬂnt over the rotary valve con-
struction disclosed in my co-pending appli-
cation, Serial No. 698,040; filed March 10,
1924.

With the 4301'0,001119 and other objects .in
view which will be made manifest in the fol-
lowing detailed description and. pointed out
in the appended claims, reference. is had to
the accompanying drawings for an illus-
trative embodiment of the invention, where- ¢
n: ’ , .

Figure 1 is a vertical section through an
internal combugtion engine, to which ‘the
mproved valve construction has been ap-
plied;

Fig. 2 is a top plan view of a. portion
of the engine shown in Fig. 1;

Fig. 3 ie 4 horizontal sectlon taken sub-
°tant1'xlly on the line 8—3 of I‘lg L3

,houd no
Jinder Llock

Serial No. 4,189.

Fig. 41sa <ect10n taken through a rotary
valve of conventional construction adapted

{o be used for:any of a variety of purposes

and

g 5 is e(,tlon taken substantially on

“the line 5—35 ot Fig,

Referring to the aacon\panvmo drawings
wherein similar reference chalact ers desig-
nate eimilar parts throughout, in Fig. 1, I
have dmdosed an mternql combustion -en-
gine having ' cylinders 10 ‘and 11, ahout
which there is dlapoced a water jacket 12.
Although 1 have only illustrated two cyl-
mdem of the internal combustion engine,

is to be understood that the engine D]‘ﬂ'
hm e any number of cylinders and ma v be of
any know construction. Within the cyvlin-
deérs 10 and 11 there is disposed pistons
18 connected by connecting Tods 14 to a
crank pin 15, - The cvhnden are adapted
to be fired by means of spark plmm 16.
Kach of the cvlinders 10 and 11is provided
with a condmt]no duet 17, which constitutes
an inlet and an exhauct passage for each
of the cylinders.

The side of the block in whieh the eylin-
ders are formed is provided with a flat face
18 ag:zunqt which is secured a valve housing
19. the valve housing 19 being shown as
provided with flanges 20 be earing ag
the flat face 18 and secured thereto as by
bolts . 21. In the valve "housing 19 . there
are formed ports 22 which; When the va lvc
g is mounted upon the side of the cyl-
register with the conducting
ducts 17. Within the valve housing 19
which: may be hollow, as indicated at 24,
and which has passages 25 formed thelem.
as in the rofary valve disclosed .in my co-
pending application above referred to.” Be-

neath the valve housing 19 there is disposed

an intake manifold 26 secured upon the side
of the cylinder block and which communi-
cates with passages 27 formed in the eyl-
inder’ block. The passages 27 communi-

cate with ports 28 formed in the" valve
housing 19, and when the valve member
93 is so rotated thit one of it pa wssages 25
estabhsbes comniunication between a port
28 and a_port 22, fuel may pass into a cyl-
inder. Dispos ed beneath the intake mani-

fold 96 there is an exhaust mianifold 29
. communicating with passages 30 formed in

the’ cylinder block which passages com-

‘mumcate Wwith ports 31 formed in.the valve

ainst

[« <]

6 .

there is disposéd a rotary valve membﬂr 23
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housing 19. When the valve 19 is so ro-
tated that one of its paisages 25 establishes
communication between a conducting duct
17 and a port 81, exhaust gases may be dis-
charged from the cylinders of the engine
into the exhaust manifold 29,

As shown upon the drawing, the valve
housing 19 is somewhat semi-cylindrical in
construction, having top and bottom flanges
32 upon which is secured a somewhat semi-
cylindrical cap 33, which encloses a semi
cylindrical member 34, which cooperates
with the valve housing 19 to form a valve
cylinder in which the valve 23 rotates. The
top and bottom edges of the semi-cylindrical
member 34 are slidable upon parallel sur-
faces 35 provided upon the valve housing
19. The cap 33 is provided with a stem por-
ticn 36 into which is screwed or otherwise
secured a fitting 37 providing a cylinder in
which a piston 38 formed upon the semi-
cylindrical member 34 is slidable. The pis-
ton 38 may be formed integral with the
semi-cylindrical member 34, or may be other-
wise secured thereto, and a washer or other
packing material, indicated at 39, may be
secured upon the outer end of the piston 338
by a plate 40 secured in place by a cap screw
41. The outer end of the fitting 87 has an
aperture 42 formed therein, which receives
a nipple 43, and a coupling 44 is threaded
on to the nipple and couples a pipe 45 to it.
A coil spring 46 is disposed within the fit-
ting 87 and is compressed between the piston
33 and the end of the fitting 37, so as to
normally urge the piston 38 and the semi-
cylindrical member 34 against the valve.
The pipe 45 communicates with the bottom
of a liquid reservoir R adapted to hold a
liquid L, and a branch conduit 47 provided
with a valve 48 preferably is employed,
which communicates with the pipe 45 and
the top of the liguid reservoir R. Irem the
top of the liquid reservoir there leads a sec-
ond pipe 49 provided with a check valve 50,
which communicates with one of the cylin-
ders of the internal combustion engine. As
shown in Fig. 3, this pipe communicates with

the cylinder 10 formed in the internal com-

bustion engine.

The operation of the device upon the in-
ternal combustion engine 1s as follows:
Upon the compression stroke of the piston
13 within the cylinder 10, gas is forced
through the second pipe 49 past the check
valve 50 and into the liquid reservoir R.
Urder usual circumstances, the valve 48 in
the branch conduit 47 is closed, and the pres-
sure developed within the liguid reservoir R
above the liquid L forces the liquid through

_the pipe 45 and the nipple 43 and into the

cylinder provided by the fitting 87. This
fluid pressure is exerted upon the face of the
piston 38 and urges the semi-cylindrical
member 34 against the valve 23 so as to force

1,581,942

it towards the ports 22, 28 and 381, all of
which, it will be noted, are upon the same
side of the valve. In this manner, the valve
23 may be placed in the valve housing 19
with a considerable amount of clearance so
as to prevent freezing, or sticking of the
valve, when heated; but the valve will not
leak becanse of the fluid pressure urging the
valve against its seat across the ports. The
flaid pressure in reality constitutes a resil-
ient means for resiliently forcing the valve
toward the port side of the housing 19. Pref-
erably, the exposed area upon the piston 38
is greater than the area of the cylinder ports
22, so that the force developed upon the pis-
ton side of the valve 23 will at all times he
greater than the force developed upon the
port side of the valve by the engine cylinder
pressure acting thereon, so that the resultant
of all forces acting upon the valve 23 is in
a direction toward the port side of the valve.
The spring 46 may additionally exert a suf-
fcient force to urge the valve toward its
ports, so that regardless of the pressure de-
veloped wwithin a cylinder of the internal
combustion engine, the valve will always be
proportionately urged towards its ports, so
as to provide a tight seat thereabout. The
check valve 50 prevents the backward flow
of fluid pressure developed within the liquid
reservoir B towaxd the cylinders, and as the
pressure developed within the reservoir
quickly reaches the amount of the maximum
pressure developed within a cylinder of the
internal combustion engine, namely, that
which is developed upon the explosion
stroke, the additional gas which is forced
into the reservoir R will be practically neg-
ligible, and in this manner the loss of com-
pression within the cylinder 10 is unnotice-
able for all practical purposes. Because of
the fact that the liquid I is forced against
the piston 38, which liquid is preferably
oil, the slight escape of liquid about the
packing 39 is usually sufficient to lubricate
the valve. If not sufficient, a small hole may
be made through the piston or a separate
and independent lubrication feed brought
through the cap 33. However, in some cases,
if for any reason, it should be undesirable to
use the liguid L, the valve 48 may be opened.
and the gas pressure may be applied di-
rectly upon the piston 38. On an internal
combustion engine having a Jarge number of
cylinders, a liquid reservoir R may be used
for each cylinder or pair of cylinders, if so
desired. However, in the preferred form of
construction, a pipe 51 leads to pistons simi-
lar to the piston 38, located along the valve
23 opposite other pairs of cylinders, and only
one cylinder is used for maintaining the
pressure within the liquid reservoir R. In
case of a number of cylinders, the valve 23
may be divided into scctions coupled to-
gether for rotation, ’
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From the above it is seen that an im-
proved mechanism is provided for tighten-
ing a rotary valve against its ports, which
transmits pressure from the fluid pressure
supply which passes through the ports to
the opposite side of the valve e from the ports,
and that this pressure develops a force which
is approximately equal to and is preferably
greater than the force developed by the pres-
sure upon the port side of the valve. Al-
though I have above described the device as
applied to a rotary valve of an internal com-
bnstwn engine, the improvement is appli-

cable upon other rotary valves.

In Fig. 4, I have dlsclosed a valve housinzg
60, with which communicate an intake P(XS'

'saoe 61 and an exhaust passage 62, there be-

ing a passage 63 formed in the 1ot‘1ry valve
6L disposed within the valve housing 60,
which 1s adapted to establish communication
between the intake passage 61 and the ex-
haust passage 62. The side of the valve
housing 60 opposite the ports provided by
the intake passage 61 and the exhaust pas-
sage 62 is cut 'away, and a semi-cylindrical
nember 65, similar to the semi-eylindrical
member 34, is adapted to bear against the
rotary valve 64, which semi-cylindrical mem-
ber cairies a piston 66, similar to the piston
38. A cap 67, similar to the fitting 87, is
secured upon the valve housing 60 and a coil
spring 68, similar to the coil spring 46, is
compressed between the cap 67 and the pis-
ton 66.- A pipe 69 establishes communica-
tion between the intalke passage 61 and the
evlinder provided within the cap 67 and in
this manner transmits fluid pressure from
the finid pressure supply in the intake pas-
sage 61 to the piston 66. One end of the
valve housing 60 is closed, as indicated at 70,
and the opposite end carries a gland member
71, compressing packing 72 about the rotary
valve 64. A handle 78 is formed integral

with, or may be otherwise secured to, the ro--

alve 64 whereby the valve may be ro-

tary
A washer T4 fits snugly the stem 73

tated.

3

but is small enough in outside diameter to
allow lateral movement. In this modifica-
tion, the exposed area upon the piston 66 is
preferably of such size that the force devel-
oped by the application of pressure upon the
piston will be always greater than the force
developed by the pressure upon the port side
of the valve, and in this manner the result-
ant of forces acting upon the valve will al-
ways maintain it against the port side of the
Lrousing 60.

It will be understood that varions changes
mm the detail of construction may he made
without departing from the spirit or scope
of the invention as defined by the appended
claims.

I claim: i

1. In an intérnal combustion engine, a ro-
tary valve, intake and exhaust ports adapted
to bn opened and closed by said valve and
arranged upon one side thereof, a conduit
Commnmcatmo with a cylinder of ‘said en-

gine, a liquid reservoir into which said con-

duit dischar ges, & member enga geable upon
gaid valve upon the opp051‘ce side of said
ports, a piston associated with said member,
and means for applying pressure developed
within said reservoir to said piston as and
for the purpose described. :

2. In.an internal combustion engine, a
rotary valve, intake and exhaust ports adapt-

ed to Le opened and closed by said valve and

arranged- upen one side thereof, a conduit
communicating with a cylinder of said en-
gine, a check valve mounted in said conduit,
a liquid reservoir into which said conduit
discharges, a member engageable upon said

valve upon the opposite “side of said ports,
a piston associated with said member, and
means for applying pressure developed with-
in said reservoir to said piston as and for
the purpose described.

In testimony whereof I have signed my
name to this specification.

EVERT RICH.
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