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SPECIFICATION.

Improvements in Rotary Valves Particularly for Internal
Combustion Engines.

1, EvecEre MARris BOURNONVILLE of

61, "Booraem Avenue, Jersey City, in the

Lounty of Hudson and State of New
United States of America, do
hereby declare the nature of this inven-
tion and in what manner the same is to
be performed, to be particularly described
and ascertained in and by the following
statement: —

The invention is an improvement in
rotary valves, particularly for internal

',cmnbubtlon engines, having a casmo‘ and

4 rotdry valve membe1 and a- circum-
ferentially movable shoe and a spring-

‘presséd wedge or movable backing mem-

ber’ which torfethel constitute: an auto-
mgfic compensating dévice acted on in
one- direction by the drag .of the’ valve
niember and in the opposite duectlon by
the zesistance of a spring.

- A special object of the present inven-
tion is to provide a simple and improved

-eonstruction of the compensating device,
‘whereby, particularly, the point of rock-

ing support of the circumfer entially mov-
ablé shoe on the transv ersely movable
wedge or backing member remains sub-
stantmlly s’ratmnalv, irrespective of the
reciprocal movement of the shoe and
wedge. This 1s accomplished in: the pre-
sent invention by providing the shoe with
a substantially concentric curved back
surface which bears and rocks rollingly

upon the face of the wedge or backing

member, the members being ~connected
for their reciprocal mrovement by a key
or other suitable means acconunodated
to.this action,

Anothér -objectis ta secure a better
and: twhtel seating of the valve member

41v the* ¢ casing, with reference to the port

portions.  This involves a relation where-

dry” the pressure creatéd in the “cylinder

wots upon. the valve miember at ome side
of a ‘center -line - passing. .throngh, the
< 2 center “ine passi

center of the valve member and the pomt
of rocking support of the shoe on the
wedge, as s will be hereinafter described.

In the accompanying drawings, form-
ing part hereof:

Fig. 1 is-a vértical section taken trans-
versely of the valve and longitudinally
of one of the cylinders of the engine;
Fig. 2 is a vertical longitudinal section
thr ough a portion of the Talve of a multi-
cyhnder engine, of which the ports 1ead—
ing to two cyhnders appear; and Fig. 3
is a fragmentary section in the pl’ane, of
Fig. 1, on an enlarged scale.

The ‘invention is apphcable to engines
having any number of cylinders. One .of
the cvlmdels is marked 1 in Fig. 1, and
its port 2. Two of these ports, indicat-
ing two cylinders, arve seen in Fig. 2.

The water-cooled valved casing 3
extends longitudinally . preferably over
the tops of the row of cylinders, and
contains an_incomplete cyhndncal bore
in which the valve member 4 turns
always in the one dlrectlon indicated by
the arrow.

On the one side of each cyhndel p01t
is an intake port or manifold 5, cen-
nected with the carbureter; on the other
side is an exhaust port and passage 6;
and the valve member is formed with
pockets or ports 7 which connect the
evlinder port with the exhaust port and
then with the intake port, all as is
familiar in rotary valves of this kind.

The interior of the casing is made with
curved seat surfaces 8, 9, 10, forming
parts of a circular bore, and - located

above the exhaust - port, - between - the

exhaust- port and the cylinder port, and
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port; respectively.” Above the - lagt the

interior of the casing may be leheved'

as indicated at:11: . :
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“accommodate a compensating

at the opposite side from the cylinder
port, the casing has a chamber 12 to
: . device.
The top, or back, of this chamber is made
as a wedge-way, sloping transversely of
the valve, and slidable on this surface
is a wedge or movable backing member
13, which is pressed contrary to the direc-
tion of rotation of the valve member by
a spring or springs 14, the effect of which
iz transmitted to a ecircumferentially
movable, rockable shoe 15, connected
with the wedge. The eylindrical eurved
inner face of the shoe, which constitutes
in effect a movable part of the casing,
coacts with a considerable circumferen-
tial extent of the surface of the valve
member, and is subjeet to the frictional
drag thereof. The action of the springs
is such as to press the shoe against the

‘valve member, and the latter to its seat
in the valve chamber.
.or in the event of a change in thermal

As wear occurs,

conditions during running tending to
make the valve member smaller or the
casing larger, the wedge or slide moves
to the right and the shoe moves with it
in the sense of shifting circumferentially
on the valve member, thus taking wup
excess clearance. When the valve mem-
ber heats up and expands, or the casing
contracts, the increased drag of the valve
member on the shoe moves the latter cir-
cumferentially to the left, moving the
wedge also to the left, against the action
of the springs, thereby in effect increas-
ing the diameter of the bearing in the
casing and preventing binding. Thus, a
balance of forces is maintained at all
fimes, insuring a substantially constant
best working clearance, avoiding leakage
on the one hand and sticking on the
other. Radial pressure on the valve
member, from compression or explosion
in the cylinder, is vesisted solidly by the
shoe, wedge and wedge-way, the angular
relation being such that the springs
always act to force the shoe inwardly
toward the center of the valve, but are
nol called upon to withstand the direct
radial counterpressure of the valve mem-
ber, relief in case of tendency to bind
Deing secured by virtue of the drag.
The shoe is always free to rock on the
backing member so as to accommodate
itself truly to the goveining valve
member. =

- The particular improvement in  the
compensating device itself has to do with
the manner of rockingly supporting the
shoe on the hacking member and con-
necting it therewith for their reciprocal,

" right’ .and left, movement.. In .accord-
ance with this improvement the back sur-

face 16.of the shoe it curved. conceptri-

cally with its face that Dbears upon. the
valve member, and this surface bears
divectly upon the flat under face 17 of
the wedge. The shoe will thus rock by
a rolling movement on the wedge. If
it be considered that the wedge moves
back and forth transversely of the valve
and that the shoe is guided on the cylin-
drical valve member so as to oscillate
abiout its axis, it will be seen that while
different points on the back of the shoe
Lear at different times upon the wedge.
the point, or longitudinal line, of con-
tact does not shift in space. It results
that in Fig. 1 there is a fixed center or
radial line from the center of the valve
to the point of rocking support of the
shoe against the wedge, and a fixed angle
between such line, or its perpendicular,
and the sliding surface between the
wedge and the wedge-way in the casing.
This is important, because a good work-
ing. angle. having been selected it will
be preserved throughout the operation of
-the valve. The invention is distinguished
from a construction in which the point
of support of the shoe against the wedge
or. slide shifts back and forth with the
movement of the parts, the angle referred
to therefore consequently changing. In
consequence, in such a valve, as the parts
shift in the direction of taking up wear
-or shrinkage of the valve. member, it
Jecomes more and more difficult for the
-drag of the valve member to slide the
wedge back when necessary, and there
will Le a critical point or angle, which
may ‘be attained as the result of wear.
“hevond which the valve cannot move the
slide and the parts will Jock. On the
-other hand, in such a construction, when
the valve pushes back the wedge to com-
pensate for expansion, the effect of the
-drag against the springs becomes greater
-the farther the parts move. In my valve
what I may term the working angle of
-the drag of the valve transmitted through
the shoe to the slide remains constant.

The connection between the shoe and
wedge, so that the spring will cause them
to move to the right, while increased
frictional drag of the valve member on
the shoe will cause them to move to the
left, is effected by means of a key, or
some equivalent device, whereby trans-
verse effort to produce sliding is frans-
mitted from one part to the other and
vice-versa, the key, however, not taking
the radial pressure. This may be accom-
plished in the very simple and desirable
manner illustrated, in whieh there are
complementary lremispherical recesses in
the opposed, meeting portions of the shoe
and wedge, receiving a loose ball 18, the
latter as more -clearly seen in Figz. 3;
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which is always transmitted = directly
fromt the curved back 16 -of the shoe to
the face 17 of the wedge, whereon the
T‘hoe can rock without restraint by the
ey, :

As shown in Fig. 2, there are prefer-
atly two, 61 more, of these keys, spaced
longitudinally of the shoe and wedge.
All movements are actually very slight,
and it will be understood that the curva-
ture 16 of the back of the shoe need be
only a’short are, though it is simple to
form the whole back of the shoe on the
same curvaturve. It will also Le apparent
that the key need mot he loose with
respect to both members, and indeed I
contemplate any equivalent arrangement
whereby the shoe and wedge are opera-

tively connected for reciprocal movement -

while bearing one upon the other in the
manner set forth.

There may be one shoe and one wedge,
or the shoes and wedges may be divided
into any desirable number of sections
lengthwise of the valve.

The other part of the invention relates
to relations whereby the pressure from
the cylinder acts upon the valve member
at one side, or more at one side than
the other, of the center line passing
through the center of the valve and the
point of support of the shoe against the
wedge or backing. The side of thig line
at which the pressure acts is the side
of’ the intake port, and this is accom-
plished in a simple manner by dispos-
ing the eylinder port 2 off center as shown
m Fig. 1. The re<ult of the upward
and slightly lateral pressuve of the gases
on the valve member and the pressure
downward of the compensating device is
to tend to force the valve member down-
ward and slightly towards the exhaust
side. In this way a sufficient pressure
of the valve member on its seat is exerted
most strongly at the seat regions between
the cylinder port 2 and the exhaust port
G and at both sides of the latter, so that
tendency of leakage from the exhaust to
the cylinder direct, or to the cylinder
by way of the chamber 12, is overcome.
At the same time, sufficient tightness is
secured Detween - the cylinder port and
the intake port 5. The rotation of the
valve member in {he diveation shown
by the arrow, together with the action
of the compensating device, seems in
itself to have a tendency 1o shift the
valve -mémber slightly to the right on its
séat in ‘the lower part of the valve casing,
and "this ‘tendency is overcome by - the
offset action of the cylinder pressure.
Experience has taught’ that where the
ports at differennt sides of the valve caging

acts centrally, “or -worse,

are so arvanged that the cylinder pressuve
, , is, displaced
toward the side-of the exhaust, the valve
swings toward the intake side of the
casing. This not only permils leakage
of the kind mentioned, which seriously
impairs the operation of the invention,
but causes the valve to hear upon dia-

.70

gonally opposite corners, namely the
lower corner or edge of the intake port

and the diagonally opposite corner edge
of the chamber 12, with the result that
cutting is produced at the latter corner.

Turthermore, in such ‘case, the valve

member does not, as wear takes place,
wear down in the casing so as to main-
tain either a good rotating journal bear-
ing or a good seal, but the action of the
valve is gemerally faulty. These con-
ditions are ‘rectified by shifting ~the
eylinder port toward the intake port side,
with reference to the center line through
the center line of the valve and the
point of rocking support of the shoe 15
on the backing member 13. Manifestly
the same relation would be produced by
shifting the compensating device toward
the side of the intake port.

‘While the preferred embodiment of
the invention has been described in
detail, T wish it to be understood that T
do not limit myself to the precise con-
struction, since various changes in form
and arrangement and various substitu-
tions of equivalents may be made with-
out departing from essentigls. Terms of
ovienfation employed in the specification
are relative,

Having now particularly describied and
ascertained the nature of my said inven-
tion and in what manner the same is to
e performed, -1 declare that what I
claim iy:—

1. A gyotary valve of the kind
described, having a casing and a rotary
valve member, and a circumferentially
mowable shoe and a spring-pressed wedge
or movable backing member, together
constituting a compensating device acted
on in one direction by the drag of the
valve member and in the opposite direc-
tion by the spring, characterized by the
shoe having a hack surface curved sub-
stantially concentrically with the face
that bears on the valve member, where-
by to transmit the radial pressure and
permit the shoe to rock in a rolling
manner on the face of the backing mem-
ber, there being means to connect- the
wedge and shoe in respect to thewr
reciprocal movement. -

2. A compensating device as set forth
in Claim 1. further characterized by the
connection hetween the wedge and shoe
being a loose key lying in complementary

80

85

-90

96

100

105

1io

115

120

125

130



216,841

ctosard

o

10

recesses in the twvo members of the
devigce. = = . .
- 8.- A compensating device as set forth
in Claims 1 and 2, further characterized
by the key being in the form of a ball.
4, A compensating device as set forth
in Claims 1 and 2, further characterized
by there being two dr more of the keys
spaced longitudinally of the members.
5. In an internal combustion engine
having a power cylinder, a rotary valve
comprising a casing having a cylinder
port and intake and exhaust ports on
opposite sides thereof, and a wedge-way
at the opposite side from the cylinder
port, a rotary valve member disposed to
turn in the easing, a spring-pressed

wedge movable on said:ivedge-way trans-
versely with respect to the-valve -snem-
ber, and a circumferentially movable shoe

20

rockingly supported against. the- wedge

and having connection therewith for reci-
procal movement, the relations being such
that pressure created in the cylinder acts
upon the valve member at one side,
namely the side of the intake port, of

the center line passing through the center - -

of the valve member and the- point of
support 6f the shoe on the wedge.
Dated this 31st day of March, 1924.
WHEATLEY & MACKENZIE,
40, Chancery Lane, London, W.C. 2,
Agents. 7 .

' Redhill: Printed for His Majesty’s Stationery Office, b)—* Tove & Malcomson, Litd.--1924,
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