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do hereby declare the nature of this in- wards the valve adjacent to the edge of 40
5 vention to be as follows:— the said port, a slight gap is produced be-

In the use of Rotary, Sleeve, Slide and tween the said bush and the valve housing
other valves of the type in which the wall at that part.  This permits of the gas
of the valve is used to control the open- pressure in the said cylinder to get under-
ing and closing of a port or ports in the neath the said bush for a short distance 45

10 eylinder or cylinder head of internal com- adjacent to the edge of the said port,
bustion or other engines or pumps, it has thereby further tending to press the said
been found that two difficulties have pre- edge of the bush against the- said valve.
sented themselves. The first of these This means that the valve is enabled to
difficulties has been to make the valve have a good working clearance in the 50

15 sufficiently gas tight to reduce the leakage bush, and that whatever position the walve
to proportions that are not material, and is in the clearance of the bush, the said
the second of the said difficulties has been edge of the bush will resiliently follow the
to provide the valve with an adequate surface of the said valve, thereby making
supply of lubricant without the extrava- it sufficiently gas tight for all practical 55

20 gant wastage of same. purposes. :

My invention aims at providing a sabis- In a similar manner, an oil hole or oil
factory solution of both the said diffi- holes are cut in the surface of the bush,
culties by one and the same means. such oil holes communicating with the -

I provide a thin bush, which is pressed oil supply, the edges of the said oil holes 60

95 or otherwise fastened into the valve hous- being pressed inwards, so as resiliently to
ing, and in which the valve rotates, press against the surface of the valve.
slides or otherwise moves to perform its This allows the oil to be wiped on to the
work of opening and closing the said port walve in a thin film, but at the same time
in the cylinder or cylinder head. This does not allow the oil fo escape so freely 65

80 bush will, of course, have a hole in its into the clearance between the said valve
wall to register with the port in the and the said bush as to be wasteful The
cylinder head and the said bush, at that said oil holes would for preference be elon-
part of it which forms.the periphery of gated in shape.
the said hole and for some distance all ' '

85 round it. will be shaped so as to press Dated this 81st day of January, 1931.
slightly inwards towards the wall of the ROLAND C. CROSS.

: COMPLETE SPECIFICATION.
Improvements in the Sealing and Lubricating ot Valves for
Internal Combustion or other Engines and Pumps.

70 I, Rorawp Craupe Cross, a British sub- This invention relates to  valve
jeet, of 17, Midford Road (late Old War- assemblies for internal combustion and
minster Road), Odd Down, Bath, Somer- other éngines and pumps (e.g. rotary, 80
seb, do hereby declare the nature of this piston, reciprocal, and sleeve valves) of
invention and in what manner the same the type wherein a walve element slides on

75 is to be performed, to be particularly de- a bearing surface in rotary andfor ve-
seribed and ascertained in and by the fol-  ciprocal manner and is used to control the
lowing statement: — opening and closing of a port or ports in 85.

Improvements in the Sealing and Lubricating of Valves for

Internal Combustion or other Engines and Pumps.

I, Rownaxp. CLAUDE Cnoss, of 17, Old
Warminster Road, Odd Down, Bath, in
the county of Somerset, a British subjeet,
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valve, so that the edge of the said hole
is resiliently pressed against the wall of
the said walve. By so pressing the bush to-
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the bearing element. An important ap-
plication of the invention is to rotary
valves disposed at the eylinder head of an
internal combustion engine or pump,

The said invention has for ifs object to
enable such valves to be wused efficiently
by removing the chief disadvantages
which exist in suck types, viz: (a) pres-
sure leakage between the valve and its
bearing, (h) poor lubrication or extrava-
gant wastage of lubricant. By the pre-
sent invention th: leakage is reduced to
negligible . -proportions
that the usnal necessary clearance between
the velafively sliding parts is maintained,

_and adequate lubripation may e  em-

ployed without risk of wasteful flooding.
Cylindrical valve members constructed
to fit resiliently in rigid bearings have
been proposed, and it is known conversely
to form the valve begring with a degree
of resiliency around its port or ports. Far
example, the metal of an unlined cylin-
drical bearing of a- rotary valve has been
split about the port sa as fo form a series.

~: of resilient tongues; it has also been pro-

posed to construct a flat seating or hearing
plate for a disc valve with a continuous
flexible flange extending around a port in

said bearing plate and adapted o be
> pressed against the plate valve by fluid

pressure. :

According to the present invention, a
~ valve assembly of the fype set forth is’

characterised by the provision of a bearing
liner fixed in or to the valve Housing and
surrounded by or surrounding- the. valve

mounted therein, a port (which registers

with the port in the valve housing) being

provided in the said-liner, said port being
- formed at the surface of said liner with

which the - valve coacts, by a resilient lip
pressed up from said liner and having an
unbroken .or sontinuous édge.
lip tends to project into the space occupied

" by the valve, and thus, when the complete

50

55

= silient -lip-may -vary aeross the width.
thereef-(being -thinnest at the edge) se as-

60

valve components are agsembled, the Iip
is normally pressed back by the valve to
form a fluid-tight seal. The lip pressure
then follows and takes up any play of or
resulting from bad alignment of the walve
in any divection. In the case of cylindri-
cal valves (to which the invention is par-
ticularly applicable) the method of form-
ing the lip by pressing- the same up from
the liner enables a lip having a continuocus

edge -readily to be “formed ‘on a cylindii-

cal surfaee.- - The -thickness of the re-

- to inerease the flexibiliby or resiliency of

Sr.m

65

the lip. - - -

chrome steel (white metal lined) and hard

nobwithstanding:

"The said -

While -suitable- - materials for use as 4
- liner in the present invention are cobalt-

drawn bronze tube, any metal or alloy

.which has properties such that it ean be

used as a bearing surface and at the same
time has sufficient elasticity to allow of
the resilient lip being pressed up with g
confinuous edge can be used for the pur-
poses of the present invention.

In an example of the invention, a rotary
valve according to the invention may be
formed with inlet and outlet parts co-
acking with a port or ports in the valve
chamber, the - latter being provided with a
fixed cylindrieal liner - constituting the

" hearing element, said liner being formed

with a port or ports iu register with the
valve chamber ports, the ports in the
liner having resilisnt margins pressing
on to the rotary valve elemenf. The thick-
ngss of the resilient bp may vary as pre-

wiously —mentioned to increase the
regiliency, - ,
It will be readily understood that

although the bearing liner from the point
of view of the working of the valve
assembly is to be regarded as fixed im-
moyably an or to the valve housing the
said bearing liner iy nevertheless capable
of -being removed fromn such housing far

‘the purposes of repair or replacement,

In arder that the invention may be more
clearly -understood reference is directed to
the following deseription of some particu-
lar embodiments, which are given by way
of example only, and are illustrated by
the acecompanying drawings, in which: —

Figure 1 is a vertical section of an in-
ternal combusfion -engine fitted with a
rotary valve controlling the inlet and ex-
hauvst of the cylinder according to the in-
vention; . -

TFigure 2 is a vertical section of a simi-
lar arrangement aceording to a modifica-
tion; -~ .- 7
Figure 8" is” ¢ fransverse section of a

~water-cooled example of an internal com-

bustion engine, according to a further
maodification; ) :

~ Figure 4 shows the invention, in one of
its forms applied to a reciprocal -slide

" valve;

Figures 5—9 -are details, to a larger
scale, of sealing lips hereinafter referred
to, all shown on a flat plane for con-
venience.

In Figures 1 to 8, there is provided a
thin “bearing liner or bush 1, which is
pressed - or . otherwise fastened into the

_valve housing 2. and in which the valve

3-rotates fo perform its” work of opening
and closing the port 4 in the eylinder or
cylinder head 5. Thig liner or bush 1 has
a-hole 6 in its wall fo register with the
port 4, and the sald bush, at that part of
it which forms the periphery of the said .
hole, and for some distance all Found it
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is shaped with & lip 8 so as to press
slightly inwards towards the working face
of the valve 8, so that the edge of the
said hole is resiliently pressed against the
wall of the said walve. By so pressing
the liner or bush 1 inwards toward the
valve 8 adjacent to the edge of the said
port 4, a slight gap 7 is produced between
the said lner 1 and the valve
housing 2. This permits of the
gas  pressure in the said cylinder
to get wunderneath the said  liner
for a short distance adjacent to the pord,
thereby further tending to press the said
edge of the liner against the said valve.
This means that the walve is enabled to
have a good working clearance in the
liner, and that whatever position the
valve assumes in the clearance of the
liner, the said edge or lip 8 of the liner
will resiliently follow the surface of the
said valve, thereby making it sufficiently
gas tight for all practical purposes.

The clearance between the walve 3 and
the liner 1 is nmecessarily greatly
exaggerated in Figures 1—3 to show the
deflected lip 8, but obviously for all prac-
tical purposes the lip may be regarded as
having been pressed substantially back to
the plane of the working surface of the
liner or bush when in assembled position.

The lip 8 may be simply a resilient de-
flection of the margin of the port orifice 6,
as in Figures 1 and 5, or may be thinned
by slitting or W¥-cutting as in TFigures 2
and 6, or by chamfering as in Figures
8 and 7. The last mentioned form is shown
also as the example in Figure 4 where the
invention is applied to a reciprocal slide
valve 9 working between bearing faces 10
which are the squivalent of the bearing
liner or bush 1.

Tigures 8 and 9 show examples wherein
the lip is set back from the margin of the
port, but surrounding or -circumseribing
the port boundary as in the other illus-
trated cases.

In a similar manner (see Figure 8, an
oil hole or oil holes or ports 11 may be
cut in the surface of the liner 1, such oil
holes communicating with the oil supply,
the edges of the said oil holes being
pressed inwards as lips 8% so as resiliently
to press against the surface of the walve.
This allows the oil to be wiped on to
the valve in a thick film, but at the same
time, does not allow the oil to escape so
freely into the clearance between the
valves and the liner 1 as to be wasteful.
The said oil holes would, for preference,
be elongated in shape.

The liner 1 or 10 may be a composite
member to ensure a good bearing metal
at one side and & more elastic metal ab
the other. For example a liner or a bush

of high'tensile steel could be formed with

a thin bearing face of white metal.

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

1. A walve assembly for internal com-
bustion or other engines and pumps of the
type set forth, characterised by a bearing
liner fixed in or to the valve housing, a
port or ports being provided in the said
liner, such port or ports being formed or

70

75

surrounded, at the surface of said liner .

with which the valve co-acts, by a re-
silient lip pressed up from said liner and
having an unbroken or continuous edge,
said lip tending to project into the space
occupied by the valve and being normally
pressed back by the valve to form a fluid-
tight seal.

2. A cylindrical valve assembly accord-
ing to Claim 1 wherein the bearing liner
ig cylindrical and embraces or is em-
braced by a cylindrical valve, the port or
ports in said liner being formed or sur-
rounded on the eylindrical surface by a
pressed up continuous integral lip tend-
ing to project into the wvalveway, and nor-
mally pressed back by the valve to form
a fluid-tight seal.

8. A valve assembly according to Claim
1 or 2 characterised in- that lubricant is
introduced through the port in the liner to
the valve surface passing said port, a
regulated film only of said lubricant be-
ing carried into the space between valve
and liner by reason of the leak-proof re-
silient lip of the liner port which tends to
project into the valveway and is normally
pressed back by the valve.

4. A valve assembly as claimed in any
of the preceding Claims characterised in
that the thickness of the leak proof re-
silient lip varies acvoss the width there-
of being thinnest at the free continuous
edge so as to increase the flexibility of the
lip.

5. For use with valve assemblies
according to the preceding Claims, a liner
for securing in the valve housing to pro-
wvide a valve bearing, said liner having a
port or ports formed with an integral re-
silient lip having an wunbroken or con-
tinuous edge pressed up from the valve-
bearing surface into the valveway.

6. A cylindrical rotary valve assembly
for internal combustion engines con-
structed substantially as herein deseribed
with reference to Figures 1, 2 and 5 to 9
of the accompanying drawings.

7. A reciprocal sliding valve assembly
for internal combustion or other engines
and pumps constructed substantially as
herein deseribed with reference to Figures
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" [ThisDrawing is a reproduction of the Original on a.reduced scale]
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