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PROVISIONAL SPECIFICATION

Improvements in or relating to Rotary Valve Assemblies for Liquid
Cooled Internal Combustion Engines or the like

1 Frang Mzrrosarr AspiN, a British
subject, of Walmer Place, 149, Walmers-
ley Road, Bury, Lancashire, do hereby
declare the nature of this invention to be

5 as follows:—

This invention relates to a rotary valve
construction for a liquid cooled internal
combustion engine, compressor or the like,
of the kind having the rofary valve mem-

10 ber mounted in a plug-like housing
adapted to be secured in the end of the
cylinder or of an extension thereof. The
invention is particularly though not ex-
clusively, applicable to internal combus-

15 tion engines having the rotary valve con-
struction forming the subject of my earlier
Applications for Patent, for example Nos.
537,564 and 557.565.

Tt is obviously desirable, in a liquid

90 cooled internal combustion engine of the
above kind, to provide liquid cooling for
the plug-like housing, and the object of
the present invemtion is to provide for
such cooling whilst retaining the obvious

95 advantages of the plug-like construction.

According to the Invention a rotary
valve construction for a liquid cooled in-
ternal combustion engine of the kind hav-
ing the rotary valve member mounted in a

30 plug-like housing adapted to be secured in
the end of the cylinder or in an exten-
son thereof, is characterised in that the
said cylinder or cylinder extension and
the plug-like member are cored for liquid

35 cooling and their cored spaces connected
through registering holes in the two parts
with resilient jointing means therein, per-
mitting a tolerance of alignment, and
securing means therefor accessible

40 through the outer wall of the cylinder or
extension.

The invention may be further charac-
terised in that the registering holes are
tapered and the resilient jointing means

45 comprises a rubber sleeve located on and
secured by a conical ended tube and that
the conical ended tube ig located and
secured bv a screwed plug fitting into the
outer wall of the cylinder or extension.

50 The accompanying drawing is a section

of one example of an internal combustion
il Y

engine with a rotary valve construction
made in accordance with the invention,
and is shown applied to the rotary valve 55
construction forming the subject of my
co-pending Application for Patent No.
20455 /48 (Serial No. 570,286).

As shown in the drawing, the rotary
valve member 10 is located in a plug-like 60
housing 11 secured in an extension pari
12 attached to the end of the cylinder 13,
having a liner 18a. The lower part of the
extension 12 constitutes a pressure plate
or baffle, a construction which forms the 66
subject of my earlier Patent No, 564,850,
and also the complementary flat and coni-
cal faces for the end of the rotary valve
member with the sealing ring 14, the sub-
ject of my co-pending Application for 70
Patent No. 20455 /43 (Serial No. 570,286).

A sealing ring 15 is also provided in an
outer angle at the end of the plug-like
member.

The extension part 12 is cored at 12a 75
and the plug-like housing 11 is cored at .
1la for liguid cooling, and communica-
tion between such cored spaces is pro-
vided by two registering tapered holes,
one at the upper end and the other at the 80
lower part of the space 1l@, in which
are located respectively tubes 16 and 17,
the inner ends of which are conical and
carry @& rubber sleeve 16a and 17w Tespec-
tively, which may be intimately bonded 85
thereto. FEach tube has a closed head
and lateral openings rvespectively 165,
16¢, 17b and 17¢ and is adapted to be
forced into and secured in position by a
screwed plug 18 and 19 respectively, 90
screwing into the outer wall of the exten-
sion, the inner ends of such plugs being
recessed to receive and locate the head
ends of the tubes. Omne duct 20 of the
cooling fluid circulation is also shown, g5
communicating with the cored space 12a
of the extension 12.

In the assembly of the plug-like hous-
ing 11 in the extension 12, the tapered
holes are brought into register and the 100
tubes 16 and 17 inserted through the plug
holes in the outer wall of the extensiox.
The plugs 18 and 19 are then fitted and
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serewed in until the conical rubber sleev s
on the end of the tubes are forced firmiy
into sealing contact with their tapered
holes. Cooling fluid can therefore be cir-
5 culated through the plug-like housing tor
the valve from the cylinder extension.
The resilience of the rubber provides a
tolerance for misalignment of the
tapered holes sufficient, not only to allow
10 for manufacturing tolerances but also to
ensure that the plug-like housing may be
tightened down in its position in the
cylinder extension without interference
from or with the effective sealing of the

15 tapered holes.

For the purpose of facilitating extrac-
tion of the tubes 16 and 17, the heads
thereof may be formed with a screw-
threaded hole or screw-threaded project-

20 ing plug, to which an extractor tool may

be fitted. In a modification the tapered
holes may be countersunk at their opposed
faces to reduce shear effect on the rubber.

In an alternative construction, instead
of a tapered hole, sleeve and tube for 25
sealed Intercommunication between the
cored spaces of the plug-like housing and
the cylinder extension, may be counter-
sunk at their opposed faces, either as
conical counter-sinking, or flat ended, and gp
the sealing may be provided by an end-
less rubber ring of round or other section
adapted to be expanded and forced into
sealing contact by an axially movable
tubular member, 35

Dated this 15th day of November, 1943,
For the Applicant,
WILSON, GUNN & ELLIS,
24/56, Market Street, Manchester, 1.

COMPLETE SPECIFICATION

Improvements in or relating to Rotary Valve Assemblies for Liquid
Cooled Internal Combustion Engines or the like

I, Franxg Mgzrcarr Aspin. a British
subject, of Walmer Place, 149, Walmers-
ley Road, Bury, Lancashire, do hereby
declare the nature of this invention and

40 in what manner the same is to he per-
formed, to be particularl~ deseribed and
ascertained in and by the following state-
ment : — -

This invention relateg to a rotary valve

45 assembly for a liquid cooled internal eom-
bustion engine or the like such as com-
pressors of the kind having the rotary
valve member mounted in a plug-like
housing adapted to be secured in the end

50 of the cylinder or an extension thereof.
The invention is particularly thouszh not
exclusively, applicable to internal com-
bustion encines having the rotary valve
construetion forming the subject of my

55 earlier Patents Nos. 557,564 and 537,565,

It is obviously desirable. in a liquid
cooled internal combustion engine of the
ebove kind, to provide liquid cooling for
the plug-like housing, and the object of

60 the present invention is to provide for
such cooling whilst retaining the obvious
advantages of the plug-like construetion.

According to the invention a rotary
valve assembly for a liquid-conled internal

65 combustion engine of the kind having the
rotary valve member mounted in a plug-
like housing adapted to be secured in the
end of the cylinder or in an extension
thereof, is characterised in that the said

70 eylinder, or cylinder extension, and the
plug-like member are cored for liquid
cooling and their cored spaces eonnected

through registering holes in the two parts
with resilient jointing means therein, per-
mitting a tolerance of alignment, said 7
ointing means including an axially mov-
able plug-like member adapted by axial
movement to load a resilient jointing
element, and securing means for said
plug-like member accessible through the 80
outer wall of the cylinder or extension.

The invention may be further charac-
terised in that the registering holes are
tapered and the resilient jointing means
comprises a rubber sleeve located on and 85
secured by a conical endéd tube and that
the conical ended tube is located and
secured by a serewed plug fitting into the
outer wall of the cylinder or extension,

The drawing filed with the provisional 9(
specification is a section of one example
of an internal combustion engine with a
rotary valve construction made in aceord-
ance with the invention, and is shown
applied to the rotary valve construction 95
forming the subject of my Patent No..
564.850.

As shown in the drawing filed with the
Provisional Specification, the rotary valve
member 10 is located in a plug-like hous-
ing 11 secured in an extension part 12 at-
tached to the end of the eylinder 13, the
latter having a line 13¢. The lower part
of the extension 12 constitutes a pressure

(@1

plate or baffle. a construction which forms 105

the subject of my earlier Patent No.
564,850 and also the complementary flat
and conical faces for the end of the
votary valve member with the .sealieg

100
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riag 14, the subject of my co-pending
Application for Patent No. 20455/43
(Serial No. 570,286).
A sealing ring 15 is also provided in
5 an outer angle at the end of the plug-like
member, 3
The exteunsion part 12 is cored at 12a
and the plug-like housing 11 ig cored at
1l for liguid cooling, and communica-
10 tion between such cored spaces is provided
by two registering tapered holes, one at
the upper end and the other at the lower
part of the space 1la, in which are
located respectively tubes 16 and 17, the
15 inner ends of which are conical and
carry a rubber sleeve 16a and 17a respec-
tively, which- may be intimately bonded
thereto. Each tube has a closed head
and lateral openings respectively 165,
20 16¢, 17b and 17c¢ anid is adapted ‘to be
forced into and secured in position by a
screwed plug 18 and 19 respectively,
screwing into the outer wall of ithe ex-
tension, the inner ends of such plugs be-
26 ing recessed to receive and locate the
head ends of the tubes. One duct 20 of
the cooling fluid circulation is also shown,
communicating with the cored space 12a
of the extension 12.
30 In the assembly of the plug-like hous-

ing 11 in the extension 12, the tapered -

holes are brought into register and the
tubes 16 and 17 inserted through the plug
holes in the outer wall of the extension.
85 The plugs 18 and 19 are then fitted and
screwed in until the conical rubber sleeves
on the end of the tubes are forced firmly
into sealing contact with their tapered
holes. Cooling fluid can therefore be cir-
40 culated through the plug-like housing for
the valve from the cylinder extension.
The resilience of the "rubber provides a
tolerance for misalignment of the tapered
holes sufficient, not only to allow for
45 manufacturing tolerances but also to en-
sure that the plug-like housing may be
tightened down in its position in the
cylinder extension without interference
from or with the effective sealing of the
50 tapered holes.

For the purpose of facilitating extrac-
tion of the tubes 16 and 17, the heads
thereof may be formed with a screw-

_ threaded hole or screw-threaded project-
59 ing plug, to which an extractor tool may
be fitted. In a modification the tapered
holes may be countersunk at their opposed
faces to reduce shear effect on the rubber.

In an alternative construction, instead

60 of a tapered hole, sleeve and tube for
sealed intercommunication between the

core spaces of the plug-like housing und
cylinder extension, the housing and
cylinder extension may be countersunk
at their opposed faces, either as conical 65
counter-sinking, or flat ended, and the
sealing may be provided by an endless
rubber ring of round or other section
adapted to be expanded anid forced into
sealing contact by an axially movable 70
member,

Having now particularly deseribed and
ascertained the nature of my said inven-
tion and in what manner the same is to
be performed, I declare-that what I elaim 75
iS:—

1. A rotary valve assembly for a liquid
cooled internal combustion engine or the
like of the kind having the rotary valve
member mounted in a plug-like housing 80
adapted to be secured in the end of the
cylinder or in an extension thereof,
characterised in that the said cylinder or
cylinder extension and the plug-like mem-
ber are cored for liquid cooling and their 85
cored spaces connected through register-
ing holes in the outer and inner wallg re-
spectively of the two parts with resilient
jointing means therein permitting a toler-
ance of alignment, said jointing means 9(
including an axially movable plug-like
member adapted by axial movement to
load a resilient jointing element, and
securing means for said plug-like member
accessible through the outer wall of the 95
cylinder or extension.

2. A rotary valve assembly for a liquid
cooled internal combustion engine or the
like according to Claim 1, further charac-
terised in that the registering holes are 3qp
tapered and the resilient jointing means
comprises a rubber sleeve located on and
secured by a conical ended tube.

3. A rotary valve construction for a
liquid cooled internal combustion engine 1gj
or the like according to Claim 2, further
characterised in that the conical-ended
tube is located and secured by a screwed
plug fitting into the outer wall of the
cylinder or extension., 110

4. A rotary valve construction for a
liguid cooled internal combustion engine
of the kind referred to having inter-con-
nected cored spaces for liquid cooling,
constructed substantially as herein de- 115
described with reference to and as illus-
trated in the drawing filed with the Pro-
visional Specification.

Dated this 16th day of November, 1944,

For the Applicant,
WILSON, GUNN & ELLIS,
54156, Market Street, Manchester, 1.

Leemington Spa: Printed for His Majesty’s Stationery Office, by the Courier Press.—1945.
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