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COMPLETE SPECIFICATION.

Rotary Valve more particularly for Internal Combustion Engihes;:

I, Epwarp CHARLES ROBERT MARKS,
a British subject; of 57 & 58, Lincoln’s
Inn Fields, London, W.C. 2., do hereby
declare the nature of this invention (a
communication to me from abroad by
Wehr Motor Company, Incorporated, a
corporation organised and existing under
the laws of the State of California, of
4172, S. Moneta Avenue, Los Angeles,
California, United States of America),

‘and in what manner the same is to be

performed, to be particularly described
and ascertained in and by the following
statement :—- '
This invention relates to rotary valves,
more particularly for internal combustion
engines, of the type having a movable
wedge member which is adapted by its
movement to compensate for variations

0 in the fit between the valve and its casing

due to variations in temperature wear
and other causes. o

My invention is adapted for use in
controlling various fluids, and in a wide
variety of apparatus or systems where
continuous or intermittent rotation in
one direction only is desired or per-
missible, but in 1its preferred embodi-
ment it is designed primarily for use in
controlling the port or ports of an in-
ternal combustion engine where the tem-
perature varies through a wide range;
the pressure of the controlled gas
fluctuates rapidly, and properly lubrica-
tion is often difficult. :

A valve of the above kind is known
in which there was provided a curved
wedge-shaped member within or as a
part of the valve casing, and movable
circumferentially of the valve through a
limited distance to increase or decrease
the clearance between the valve and the
casing, and maintain proper working fit
under all conditions of operation.

The wedge member, was disposed at

‘the side of the valve toward the end

of the cylinder so that the upward pres-
sure of the gas through the port against
the valve would tend to hold the valve
against the far side of the casing, thus
relieving the wedge member of this pres-

sure and permitting it to move freely

t0 the proper position under the action
of the opposing controlling forces. These

forces included the friction of the valve

tending to move the wedge toward its
base to increase the clearance, one or
more springs or other yielding means
tending to move the wedge in the oppo-
site direction, and the pressure of the
gas. The tendency toward leakage is
greatest when the fluid pressure is highest,
and in an internal combustion engine
this is at or immediately following the
ignition of the charge. ,

" One object of my invention is to so
construct the parts that as the fluid
pressure controlled by the valve increases
there is a corresponding increase in the
force brought to bear in holding the wedge
member in such position as to best
resist or prevent leakage. )

A further object of the invention is
to provide an improved means whereby
the pressure of the gas in the cylinder is
employed for holding the wedge member
in position to prevent leakage, and a
further object is to prevent the high
pressure gas at the instant of explosion
from so acting on the movable parts as
to produce increased clearance and corre-
sponding leakage. :

In the known form of valve above
referred to the engine port extended
through the wedge member and the wall
of the port was thicker at the side of
the port nearer the base than at the side
nearer the thinner edge of the wedge.
By reason of this difference in area, the
gas pressure would tend to move the
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wedge toward the larger edge of its space
and give increased clearance at the time
when minimum clearance is most im-
- portant. The springs or yielding means

5 would therefore have to be adjusted to

neutralise both- this pressure effect and
the friction or drag effect-of the valve.

- the wedge member and co-acting. parts

10- that the pressure of the gas on the -wedge

member is better controlled. It may ke
made equal in opposite directions so
that the gas pressure exerts no tendency
towards moving the wedge member in

15 either direction, or the direction of the

application of the net effect which the
gas pressure exerts may be such that
it acts with, rather than against, the
spring to move the wedge member to-

20 “ward the thinner part of its chamber or

space, and give a tighter fit. In other

~ “words, I either negative the effect of

“the gas pressure or utilize it to produce
-the greatest leak resisting force when the

25 gas pressure is highest.

~In the preferred embodiment this is
accomplished in a very simple manner
by making the walls of the port of equal
thickness upon opposite sides, or making

30 the side of the port toward the narrow

edge of the wedge member of greater
thickness than the side nearest the
‘base of the wedge member. “Any desired.

ratio of surface areas at opposite sides

85 of the port may be accomplished by pro-

viding grooves from the port to or to-
ward the base end of the wedge in
the outer surface of the latter, and filling
these grooves by flanges or projecting

' 40 parts on the stationary wall of the valve

casing. By varying the depth of the
grooves the thickness of the wall surface
at one side of the port may be varied
at will in respect to the thickness of the

45 wall surface af the other side of the
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55

port. : -

. In_the accompanying drawings there
is . illustrated one embodiment of my
invention. In these -drawings : :

- Fig.-1 is-a transverse section through
the cylinder head, valve and valve
casing of an internal combustion engine,
the section being taken through a cylinder
port.’ _ :

Fig. 2 is a section similar to a portion
of Fig. 1, but taken in a plane between
adjacent ports, and --. ,

- Fig. 3 is a perspective view of a wedge

. member adapted for use with two cylin-

60 ders or engine ports: -

-~ In the construction illustrated the en-
gine cylinder 10 is provided with a head 11
cooperating with a cap or casing member
12 to form a casing for a Totary valve

65 13. ‘The-cylinder head- has a port 14

and the -valve is so constructed as to

establish communication between this
port and either an exhaust port 15 or
an inlet port 16. The valve is provided
with passages 17 and means (not illus-
trated) for rotating the valve in a counter

17 will connect the passages 14 and 15

-to permit the escape of exhaust gas from

the cylinder, and will thereafter establish
communication between the port 14
and the port 16 to permit the intake
of the next charge. The valve if pro-
vided with two passages 17 is rotated
so as to make one half revolution for
each four-stroke cycle of the engine if
the latter be of the four cycletype.
The intake and exhaust ports may be
provided with suitable manifolds 18
and 19 for supplying the charge and re-
ceiving the exhaust. = - e

The valve casing is so formed that
between the valve and the casing there
is inserted a curved wedge member 20.
This extends lengthwise of the valve
and may be of the proper length for one or
any desired number of cylinders. As
illustrated in Fig. 3 it is adapted for a
block of two cylinders. The inner sur-
face 21 of this wedge member is sub-
stantially coaxial with the valve, although
there may be a slight difference in curva-
ture and a slight difference between the
radii of the valve and the valve casing
to permit the expansion of the valve
when the latter becomes highly heated.
The wedge member. has a thicker or
base edge 22 and a thinner edge 23 which
extend lengthwise of the valve. The
main portion of the outer surface 24 is
in the arc of a circle but having a larger
radius than the arc of the inner surface
21 and eccentrically disposed. The wedge
member may extend along any desired
fraction or portion of the periphery of
the valve, and the eccentricity may bhe
such as to give the “desired difference
in width or thickness of the opposite
edges of the wedge member. It will be
apparent that by moving the wedge
member toward its narrower edge, that
is, against the direction of rotation of
the valve, the clearance of the valve
will be reduced, and a tighter fit secured;
while if the wedge member be moved
in _the opposite direction the clearance
will be increased to permit freer move-
ment of the valve. The wedge member
is so disposed that the frictional engage-
ment of the valve will tend to move it
so as to give increased clearance. Any
suitable <yielding means may be em-
ployed for counteracting these influences;
and tending to move the wedge member
so a8 -to give reduced - clearance.

70

- clockwise - direction so that a passage -
In my present invention I so construct
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As illustrated, there are provided a

plurality of plungers 25 acting substan-
tially tangentially against the wedge
member, as for instance into pockets
or shoulders 26 in the outer surface of
the wedge member. Each plunger has a
head portion against which acts a spring
262, and the tension of the springs may
be adjusted by threaded caps or plugs
27 engaging with the outer ends of the
springs. :

The parts above. referred to, when
considered per se, form no novel portion
of the present invention. B

The wedge member 20 is provided with
a port 28 substantially registering with
or forming an extension of the cylinder
port 14, If the wedge member is con-
structed as above referred to so that the
surface of the wedge member which is
exposed within the port and which is
nearer to the thinner edge, is of less

area than the opposite surface which is -

nearer the base or thicker edge high
pressure in the cylinder and within the
port will tend to move the wedge member
toward the base or thicker edge of the
wedge member and along the surface
of the valve in the direction of rotation
of the latter and against the action of
the springs 263. When the pressure is
the highest and the need for a gas-tight
engagement, with the valve in the valve
casing is most necessary, there will be
the greatest tendency toward moving
the wedge member and permitting leak-
age. By means of my present invention
I entirely overcome this tendency and
may thus use very much smaller and
weaker springs 26. -

In carrying out my present invention I

so construct the parts that the gas pres- .-
. sure in the cylinder may be employed to

create a net pressure effect in the wedging
direction on the wedge member, or may
be neutralized by acting equally in oppo-
site directions. In the preferred con-
struction I accomplish this by providing
grooves 31 in the outer surface of the
wedge member and extending from
the port to or toward the base edge of the
wedge and fill these grooves at least at
the end exposed at the port 28 by ridges,
flanges or projections on the opposed
surface of the valve casing. Preferably
the ports 28.are substantially rectangular
and each groove 31 is of uniform depth
throughout its length, and of a width
substantially equal to the width of the
port. Thus the surface 32 forming
the bottom of the groove is parallel tothe
outer surface 24 of the body of the wedge
member, and in an arc of a smaller
radius but with the same centre. The

grooves are filled by curved plates 33 7

of the same width and depth as the
groove -and of uniform thickness and
secured to the inner surface of the
stationary part of the valve casing in
any suitable manner. The thickness of
these plates and the corresponding depth
of the grooves may be made of any desired
dimension in respect to the thickness
of the wedge member and its eccentricity.
By proper proportioning of the size
and depth of the groove and the corre-
sponding size and height of the pro-
jections or plates 33, the exposed surface
30 of the port 28, and which is nearer
to the base of the wedge member, may
be made.of any desired area in respect
to the area of the opposite exposed sur-
face 29 which is nearer to the thinner
edge of the wedge member. By making
these two surfaces exactly equal, it
will be noted that the gas pressure in
the cylinder will not tend to move the
wedge member in either direction. B

making the surface 30 slightly less than
the surface 29, there will be an excess
effective pressure on the surface 29,
and thus the gas pressure will continually
tend to move the wedge member so ag

-to give reduced clearance and better fit,

This is important as at the instant of
the highest pressure, namely at or im-
mediately following the ignition, it is
most important that leakage be pre-
Vented, and it is at this instant that the
gas pressure acts to force the wedge into

tight fitting position. It will be noted

that if the surface 29 is greater than the
surface 30 the gas pressure will act with
the springs 26 and against the friction
between the valve and the inner surface
21 of the wedge member. .

By means of my impraved construction
the proper running fit for the valve
will be maintained at all times and under
wide variations of temperature, engine
speed, gas pressure, and lubrication.
Tf the lubrication fails the friction be-
tween the valve and the wedge will
increagse and the wedge will be moved
toward the base end to give the necessary
increased clearance and reduction in
friction. The wedge member will take
one position when the engine is cold
and will be forced back against the
springs 26 to a different position when the
valve is hot and has expanded. It will
of course be evident that in order to
secure the desired ratio of surfaces 29
and 30, the groove 31 may be made
narrower and deeper, or may be replaced
by a plurality of narrower and deeper
grooves or by other proportioning and
design. It is mnot essential that the
groove extend all of the way to the base

‘end of the wedge as it is only essential
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that it extend far enough back from the
port 28 to permit of the mounting of a
plate, ridge or other projection 83. The
range of movement of the wedge member
will” ordinarily be comparatively slight,
and will of course depend upon the
amount to which the valve itself may
change in diameter with changes in
temperature, etc., and will depend upon
the eccentricity of the outer surface 24
in respect to the inner surface 21. The
stabilizing of the wedge member so far
as pressure is concerned, or the applica-
tion of pressure to give reduced clearance
is accomplished by the proportioning
of the areas against which the gas pres-
sure may act. In the form illustrated
these areas are only the areas exposed
within the port 28, although it will of
course be evident that by forming proper
passages in the cylinder head the gas
pressure might be brought to bear against
an additional surface of the wedge mem-
ber so as to give the desired effect, and
in the desired direction.

Having now particularly described and
ascertained the nature of my said in-
vention and in what manner the same is
to be performed, I declare that what I
claim is :—

1. A rotary valve of the kind described
wherein resilient means is provided which
tends to move the wedge in a direction

to maintain the valve proper in engage-
5 ment with its seating and said wedge

member has a port which registers with
or forms an extension of the cylinder port
having the opposite surfaces of said port
such that an equal pressure is exerted
by the gas on said surfaces.

2. A rotary valve of the kind described
wherein the wedge is subject directly
t0 the pressure of the gases entering and
leaving the cylinder in such a manner
that pressure thereof acts unequally
in opposite directions in a manner to
press the valve into engagement with its
seating.

3. A rotary valve of the kind described
wherein the wedge is subject directly
to the pressure of the gases in such a
manner as to press the valve into engage-
ment with its seating.

4. A rotary valve as claimed in Claim 2,
wherein - the gases act on the wedge
in a port therein which registers with or
forms an extension of the cylinder port
and the opposite surfaces of said port
are of unequal area.

5. A rotary valve as claimed in Claim 1
or 4 wherein the ratio of surface areas
at opposite sides of said port is deter-
mined by providing a groove or grooves
in the wedge member filled by a pro-
jecting part or parts or a flange or flanges,
on the wall of the valve casing.

6. A rotary valve as claimed in Claim 2
3 or 4 wherein resilient means is provided
which.acts upon the wedge to aid the gas
pressure in pressing the valve into engage-
ment with its seating.

7. A rotary valve as claimed in Claim 1
or 6 wherein means is provided for adjust-
ing the tension of the resilient means.

8. The improved rotary valve substan-
tially as described with reference to the
accompanying drawings.

Dated this 23rd day of February, 1925.
MARKS & CLERK.

‘Redhill: Printed for His Majesty’s Stationery Office, by Love & Malcomson, Litd.-—1925.
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[This Drawing s a reproduction of the Original on reduced scale]

Charies & Read Ltd. Photo Litho.




