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SPECIFICATION

Improvements in or relating to the Lubrication Systems of
Internal Combustion Engines, Compressors and the like

I, Frang Mrrcarr Asrin, a British
subject, of Walmer Place, 149, Walmers-
ley Road, Bury, Lancashire, do hereby
declarve the nature of this invention to be
as follows: —

This invention relates to the lubrication
systems of internal combustion engines,
compressors and the like and is particu-
larly, but not exclusively, applicable to
internal combustion engines, compressors
or the like having rotary valves of the
kind deseribed in my piior patents and

pending Application for Patent, for
example 463,412; 511,208; 535,856;

537,863 ; 956,740; 357,564; 557,565 and
260,086 and others,

Rotary valves of the kind above
referred to are by no means uneconomic
or wasteful of lubricant, but at the same
time fhere i3 room for improvement as
regards their lubrication. The bearing
loads on the complementary gas-sealing
and bearing surfaces of such valves vary

‘very considerably from a peak load, at

the peak pressure of combustion, down
possibly to a. negative load during the
“ induction ' phase. Also where the
valve is that of an internal combustion
engine subject to throttle control, there
are other controlling factors of variation
of load and speed. Obviously an ideal
lubrication system would be one in which
the lubrication varies with all these
changes. It is known to some degree for
the general lubrication of an engine, com-
pressor, or the like, to be proportional to
engine speed, as the normal lubrication,
obtained by pumps driven by the engine,
must necessarily produce a pressure which
is to <ome extent proportional to the
engine speed; but this relation is usually
very limited by providing excess pump
delivery and using a pressure-release
valve, so that an almost constant pressure
obtains in the lubrication system and pro-
vides full lubrication for heavy loads at
slow speeds.  Although mnot in general
use, it has also been proposed in an
internal combustion engine to provide
control of the pressure-release valve, pro-
portionully with the engine throttle so
that the pressure in the Iubriecation

—

system may increase as some function of
the engine load. None of these pre-
viously known arrangements, however, 85
has provided for variation of pressure or
supply of the system rvelative to the pres-
sure fluc{uations of the engine cycle.

As regards rotary valves, and particu-
larly those of the kind deseribed in my 60
earlier Patent Specifications aforesaid, the
bearing load fluctuates very substantially
throug%out the engine eycle and in order
not to invite undue waste of lubricant
whilst ensuring ample lubrication during 85
peak load, it 1s obviously desirable to.
provide some system of lubrication which
has a corresponding cycle or phase so that
it is effective during the load phase and
relatively reduced but still effective dur- 79
ing the exhaust and/or induction phase
when the loads are reduced and when
lubrication can be reduced to cut down
loss at the ports. ) )

The object of the present invention is 76
to provide an improved system of lubri-
cation having such desired characteristies
and is based upon the appreciation that
such desired result cannot be obtained
werely by introducing a rotary cut-oft 80
feature into the lubricant supply passage,
beeause at the higher engine speeds the
inertia of the lubricant would reduce the
flow of lubricant and thus operate to
reduce lubrication at the time when due to 8
such inecreased speed it really needs to be
increased.

According to the invention the lubri-
cation system of an internal combustion
engine, compressor or like machine is90
characterised in that pressure release
means are provided having a check period
synchronised with the ecycle of the
machine to provide increased lubrication
fluring the load period of the machine.

The invention may also include varia-
tion superimposed and related to throttle
variation: and/or engine speed.

In the accompanying drawings:—

Fig. 1 isx a sectional elevation of part
of a rotary valve for an internal combus-
tion engine embodying one example of
lubrication system according to the inven-
tion,
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Fig. 2.isx a sectional plan on line 2—2

of I‘lg. 1.

As shown in the drawing, a rotary
valve member 10 is mounted in a housing
11. Lubrication for the conical comple-
mentary bearing surfaces is provided by
an oil duet 12 in the housing with pas-
sages 13 therefrom leading to such bear-
ing surfaces. Lubricant is supplied to
the duct 12 under pressure in the diree-
fion of the arrow 14, as for example from
the normal foreed-lubrication system of
the engine.

The rotdlv valve member las sealing
rings 15 on its stem which serve both as ¢
@as Cseal and to prevent escape of lubri-

‘ant  from the complementary tapered
bearing surfaces. Above the sealing rings
and on the stem of the valve member is
Iocated a lubrication control ring 16,
which is keyed to the rotary valve mem.-
ber by a driving pin 17. ~ This control
ring 16 is formed with a groove 18 having
an ‘outlet 19 at each end. The groove 18
is adapted to register with an outlet 20
from the duet ] so that, as the wvalve

- member rotates, the outer periphery of
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the ring alternately and svnchronously
with the engine ovole closes the outlet 20
or allows lubmmn’r to flow from &uch
outlet 20 through the groove 18 and
outlet 19.

In operation, the - ring 16 is timed rela-

,hve fo the engine cvcle so that its groove

unmasks the outlet 20 during that part of
the engine eycle when be‘u’mm pressures
at the tapered valve surfaces are at a
minimum. During the compression and
explosion eyele of “the engine the ring 16

eloses the outlet 200 and pressure builds up 40

in the duet 12 so that lubricant is supplied
to the feed duets 13 at inereased pressuve,
As will be seen, when the engine speed is
low the groove 16 provides a substantinl
release of Pressure.
tion increases the pressure rvelease pro-
vided by the groove 16 becomes less effec-
tive hecause the inertia of the lubricant

_ becomes a controlling factor and at high
speeds the outlet 20 1s closed again by the 60

ring almost hefore the lubricant has
started to flow. Consequently at higher
speeds a highepr lubriecation pressure is
maintained.

The invention may be combined in an 65

internal combustion engine with means to
vary the supply pressure of Iubricant to
the duct 12 by any suitable means, such
as a release valve loaded proportionally

with the throttle opening so that the €0

lubrication pressure at the tapered bear-
ing surfaces will be proportional to engine
loads as well as to engine speed “Im-h
having a eyelic variation x~Vnchr0nou=

with ’rhe eyelie variation of load at the 63

said heﬂrmo surfaces.

The 1nv en’rmn is obviously nof limited
to all the details of construction of the
example above deseribed, many of which

are clearly capable of modification with- 70

out depar’mm from the nature of the
invention.
Dated this 6th day of April, 1943.

Tor the Applicant,
WILSON, GUNN & ELLIS,
Chartered Patent Agents,
54156, Market Street, Manchester, 1.

COMPLETE SPECIFICATION

Improvements in or relating to the Lubrication Systems of
Internal Combustion Engines, Compressors and the like

I, Fraxrk MeTcanr Aspin, a British
subjeet, of Walmer Place, 149, Walmers-
ley Road, Bury, Tancashive, do hereby
de('ldre the nature of this invention and
in what manner the same is to be per-
formed, to be particularly described and
ascertained in and by the following state-
ment : —

This invention relates to the lubrication
systems of internal combustion engines,
compressors and the like and is parficu-
larly, but not exclusively, applicable fo
internal combustion engines, compressors
or the like having mfalv valves of the
kind deseribed in my prior patents and

pending Apphoa’rmm for Patent. for
example 463,412, 511,208, 535,856
587,863, 556,740, 557064, A5T.H65 and

560,086 and others.

Rotary valves of the kind ahove
referred to are by no means uneconomie
or wasteful of lubrieant, but at the same

time {here is room for improvement as 93

regards their lubrication. The bearing
loads on the complementary g qs-ceahnw
and bearing surfaces of such valves var v
very considerably from a peak load, at

the peak pressure of combustion, down 100

poessibly to a negative load during the
“induction 7 phase.  Also, where the
valve is fthat of an internal combustion
engine subject to throttle control, there
are other controlling factors
of load and speed. Obviously an ideal
Iubrieation system would be one in whieh
the lubrication waries with all these
changes. It is known to some degree for

the general lubrieation of au engine, com. 110

As the speed of rofa- 45

of variation 108
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pressor, or the like, to he proportional to
engine speed, ay the normal lubrication,
obtained by pumps driven by the engine,
must necessarily produce a pressure which
b ix to some extent proportional to the
engine speed; but this relation is usually
very limited by providing excess pump
delivery and using a pressure-release
ralve, so that an almost constant pressure
obtains in the lubrication system aund pro-
vides full lubrication for heavy loads at
slow speeds.  Although not in general
use, it has also been proposed in an
internal combustion engine to provide
control of the pressure-release valve, pro-
portionally with the engine throttle so
that the pressure in the lubrication
system may increase as some funetion of
the engine load. Nome of these pre-
viously known arrangements, however,
has provided for variation of pressure or
supply of the system relative to the pres-
sure fluctuations of the engine cycle.
- As regards rotary valves, and particu-
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earlier Patent Specifications aforesaid, the
bearing load fluctuates very substantially
throughout the engine eyele and in order
not to invife undue waste of lubricant
whilst ensuring ample lubrication during
peak load, it 1s obviously desirable to
provide some system of lubrication which
has a corresponding cycle or phase so that
it is effective during the load phase and
relatively reduced but still effective dur-
ing the exhaust and/or induction phase
when the loads are reduced and when
lubrication can be reduced to cut down
loss at the ports.

The object of the present invention is
to provide an improved system of lubri-
cation having such desired characteristics
and is based upon the appreciation that
such desired result caunnot be obtained
merely by introducing a rvotary -cut-off
feature into the lubricant supply passage,
because at the higher engine speeds the
inertia of the lubrican{ would reduce the
flow of lubricant and thus operate to
reduce lubrication at the time when due to
such inereased speed it really needs to be
inereased,

According to the invention the lubri-
cation system of an internal combustion
engine, compressor or like machine is
characterised in that pressure release
means are provided having a check period
synchronised - with the cyele of the
machine to provide increased lubrication
during the load period of the machine.

The invention may alsg include varia-
tion superimposed and related to throitle
sariation and/or engine speed.

In the drawings filed with- the Pro-
6 visional Specifieation,
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“larly those of the kind described in my-
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Fig. 1 is a sectional elevation of part
of a rotary valve for an internal combus-
tion engine -embodying one example of
lubrieation system according to the inven-
tion.

Fig. 2
of Fig. 1.

In the drawing filed herewith :—

Fig. 3 is o diagrammadiic illustration of
a pump system of an internal combustion 75
engine, for use with the invention. .

Fig. 4 shows a modification of Fig. 3.

Figs. 5 and 6 are diagrammatic views
of a further modification of the inven-
tion.

TFig. 7 shows a further part of the con-
struction of Fig. 1.

As shown in Figs. 1 and 2, of the draw-
ing filed with the Provisional Specifica-
tion, a rotary valve member 10 is mounted
in a housing 11. Tubrication for the
conical complementary bearing surfaces is
provided by an oil duct 12 in the housing
with passages 13 therefrom leading to
such bearing surfaces. Tubricant is sup- 90
plied to the duct 12 under pressure in the
direction of the arrow 14, as for example
from the normal forced-lubrication system
of the engine.

The rotary valve member has sealing
rings 15 on its stem which serve both as a
gas seal and to prevent escape of lubri-
cant from the complementary tapered
bearing surfaces. Above the sealing rings
and on the stem of the valve member is
located a lubrication = control ring 16,
which is keyed to the rotary valve mem-
ber by a driving pin 17.  This contro}
ring 16 is formed with a groove 18 having
an outlet 19 at each end. The groove 18 105
is adapfed to register with an outlet 20 -
from the duct 12 so that, as the wvalve
member rotates, the outer periphery ot
the ring alternately and synchronously
with the engine cycle closes the outlet 20
or allows Iubricant to flow from such
outlet 20 through the groove 18 and
outlet 19. '

In operation, the ring 16 is timed rela-
tive to the engine eyele so that its groove
unmasks the outlet. 20 during that part ot
the engine eyele when bearing pressures
at the tapered valve surfaces ave at a
minimum. During the compression and
explosion eycle.of the engine the ring 16
closes the outlet.20 and pressure builds up
in the duet 12 sothat lubricant is supplied
to the feed ducts 13 at increased pressure.
As will be seen;. when the engine speed is
low the groove 16 provides a-substantial
release of pressure. As the speed of rota-
tion increases the pressure release pro-
vided by the groove 16 becomes less effec-
tive because fhe inertia of the lubricant
becomes a controlling factor and at high 130
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speeds the outlet 20 is elosed again by the
ring almost hefore the lubricant has
started to flow. Consequently at higher
speeds a higher lubrication pressure is
maintained.

As shown in Fig. 3 of the drawings
filed herewith, the lubrication system of
an internal combustion engine comprises
a pump 21 supplying a main duet 22 with
braneh duets 23 leading for example to
the duet 12 of Fig. 1. Pressure control
is provided by a branch duct 24 eclosed
by a spring-loaded valve 25. As shown in
Fig. 4 the spring 26 of the valve 25a is
variably loaded by means of a lever 27
which 1s connected by an elastic element
28 to the engine throttle pedal 29.

In operation, the valve 25 limits the
maximum pressure in the lubricaiion
system according to the spring loading,
which may be adjustable. However, in
Tig. 4 the loading of the spring 20
Increases with depression of the pedal 29
to open the engine throttle so that the
inereased for inereased
engine loads.

As shown in Figs. 5 and 6, a piston
valve 30 controls the delivery of lubricat-
ing oil to a pipe 31 which may be coupled
to the duet 12 of Fig. 1. Lubricant to
the valve 30 passes through a chamber 32
supplied from a tube 33 and pressure in
the chamber 32 1s controlled by a spring
loaded valve 34 which is shown in Fig. 5
in a position closing a release passage 35
and in Fig. 6 as having opened such
release passage. The piston valve 30 is
connected to a diaphragm 36 the wupper
surface of which is subject to the pressure
variations which obtain in the induction
manifold of the engine by means of the

pipe conunection 37. The position of the

piston valve 30 is determined by the move-
ment of the diaphragm due to such pres-
sure variations and a spring 38.

In operation, when the engine is idling
or on light load, the depression or sub-
atmospheric .pressure in the induction
manifold. will raise the piston 30 against

B0 the pressure of thz2 spring 38. When so

55
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raised, the valve 30 completely cuts off the
oil supply to the valve via the tube 31,
such valve normally obtaining lukbication
from the engine cylinder sufficient for
such conditions. As soon as the engine
load is sufficient to reduce the sub-atmo-
spheric pressure in the induction mani-
fold the valve 30 is moved down by the
spring and supplies lubricant to the
duet 12 which reaches the bearing surface
of the rotary valve member under the con-
ditions above explained with reference to
Figs. 1 and 2 whilst maximum oil pres-
sure is controlled by the gelease valve 34.

As shown in Fig. 7, the oil passage to

the duet 12 includes a jet 39 the function
of which jet is fo limit the flow of oil to
the duet 12 so that when the outlet 20 is

in register with the groove 18, the pres-

sure release afforded by the ouflets 19 of
the groove will he substantial. On the
other hand, the passage in the jet is of
sufficient size to ensure rapid building up
of pressure in the duet 12 when the outlet
20 is closed. Thus where as shown in
Fig. 3 there may be several duets 23 each
leading to a rotary valve the momentary
release of pressure at such valve by the
opening of its outlet 20 will nof materially
affect the pressure obtaining in the main
duet 22 owing to the restrietive actions of
the jets 39 which are shown diagram-
matically in TFig. 3 immediately adjacent
the duet 22.

The invention may be combined in an
internal combustion engine with means to
rary the supply pressure of lubricant to
the duet 12 by any suitable means, such
as a release valve loaded proportionally
with the throttle opening so that the
lubrication pressure at the tapered bear-
ing surfaces will he proportional to engine
loads as well as to engine speed whilst
having a eyelie variation synchronous
with the eyelic variation of load at the
said bearing surfaces.

The invention is obvieusly not limited
to all the details of construction of the
example above deseribed, many of which
are clearly capable of medification with-
out departing from the nature of the
invention.

It has been proposed to provide a pres-
sure release valve for the purpose of vary-
ing the pressure of lubrication supply pro-
portionally with the throttle opening and
no claim is made to any such construction
per se.

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
18—

1. The method of lubricating part of an
internal combustion engine, compressor or
like machine, which part is subject to
eyelic-fluctuation of lead and to which
the lubricant is supplied under pressure
which is caused to fluctuate in eyclic
variation with such load, wherein such
cyelie variation of pressure is produced by
svnchronised release of pressure.

2. A lubricating system for lubricating
part of an internal combustion engine,
compressor or like machine, which part is
subject to eyelie fluetuation of load, and
to which the lubricant is supplied under
pressure which is caused to fluctuate in
eyelie variation with such load, said sys-
tem including pressure release means con-
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structed and arranged to provide syn-
chronised release of pressure.

3. A lubricating system according to
Claim 2, characterised in that the said
pressure release means comprises a rotary
valve.

4. A lubricating system according to
Claim 2 or 3 characterise by flow-restrict-
ing means in the path of the supply of
lubricant to the said part.

5. ‘A lubricating system for part of a
throttle controlled internal combustion
engine according to any of the preceding
Claiins 2 to 4, characterised by means for
varying the supply pressure of the Iubri-
cant to increase such pressure propor-
tionally with the throttle opening.

6. A lubricating system according to
Claim 5- characterised in that the said
means for varying the supply pressure
comprises a spring-loaded pressure release
valve and means, coupled to the throttle
actuating mechanism™ for varying said
spring loading.

7. A lubricating system for a rotary 29

valve constructed arranged and adapted
to operafe substantially as herein
described with reference to and as illus-
trated in the several figures of the draw-
ings filed with the Provisional and Com-
plete Specifications.

8. An internal combustion engine hav-
ing a rotary valve with a lubricating
system constructed and arranged substan-
trally according to any of the preceding
Claims.

9. A rotary valve for an internal com-
bustion engine having a lubricating
system including a rotary pressure release

30

35

valve therefore incorporated in the rotary 40

valve member and its housing.
Dated this 29th day of March, 1944.

For the Applicant,
WILSON, GUNN & ELLIS,
Chartered Patent Agents,
54/56, Market Street, Manchesfer, 1.

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