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Positive displacement pumps.

A pump has inner and outer lobed rotors
(11,12) which define between them a series of
pumping chambers. An inlet passage (18) to the
pump has a restriction (19) which causes cavi-
tation in the pump when the pump speed rises
above a predetermined value. Two outlet pas-
sages (20,21) are also provided and intercon-
nect via a non-return valve (24). The
interconnection of the two outlet passages en-
sures that even when cavitation is caused in the
pump there is no reverse flow in the outlet
passages. In this way less noisy operation of the
pump may be achieved.
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This invention relates to positive displacement
pumps and has a particularly useful but not exclusive
application in pumps for supplying lubricant to internal
combustion engines.

According to this invention in one aspect there is
provided a gerotor or lobe-type pump comprising a
housing in which inner and outer lobed rotors are
mounted for rotation, said rotors defining between
them a series of pumping chambers, said housing
having an inlet passage leading to an inlet port for ad-
mitting a working fluid to the chambers, a restriction
in said inlet passage, and two outlet ports through
which the working fluid from said inlet port is dis-
charged into respective discharge passages, said
outlet ports being sealed from each other, the dis-
charge passage leading from one of said outlet ports
communicating through a spring-loaded non-return
valve with the (main) discharge passage leading from
the second of said outlet ports, said valve being
opened by the pressure of the working fluid in said
one discharge passage when said pressure rises to a
value sufficient to overcome the loading on said
valve.

The restriction may be fixed. Alternatively the re-
striction may be controlled by means responsive to
the temperature of the working fluid so as to reduce
the restriction when said temperature is low.

The invention will now be described in more detail
with reference by way of example to the accompany-
ing diagrammatic drawings in which:

Figures 1 and 2 respectively show a positive dis-
placement pump according to the invention in operat-
ing in its low-speed and high speed conditions re-
spectively.

Referring first to Figure 1 of the drawings, the
system is intended to supply lubricating oil to the main
oil gallery of an internal combustion engine. For this
purpose a gerotor or N(N+1) pump 10 is employed
comprising in the known manner inner and outer lo-
bed rotors 11, 12 the outer rotor 12 being rotatable in
a recess in the pump housing (only part of which is
shown), and the inner rotor 11 being mounted eccen-
trically with respect to the outer rotor on a drive shaft
(not shown). The housing provides axial faces at op-
posite axial sides of the assembly of the two rotors 11,
12 and an inlet port 13 formed in one of the axial faces
extends over the part of the cycle during which the
pumping chambers 14 formed between the rotors are
increasing in volume. Two outlet ports 15, 16 are also
formed at circumferentially spaced locations in the
housing and are sealed from each other by a sealing
land 17 in the said one axial face of the housing. The
two outlet ports jointly extend over the part of the cy-
cle during which the pumping chambers 14 are de-
creasing in volume. The sealing land 17 has a circum-
ferential extent such that as each pumping chamber
becomes cut off from the first outlet port 15 it comes
into communication with the second outlet port 16.
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The working fluid, which is oil in this instance, is fed
to the inlet port 13 through an inlet passage 18 and is
discharged under pressure, partly through port 15
and partly through port 16. First and second dis-
charge passages 20, 21, lead from the respective
outlet ports. The second discharge passage consti-
tutes the main discharge passage and leads to the
main oil gallery (not shown) of the engine.

The first discharge passage 20 communicates
with the main discharge passage 21 through a non-
return valve 24 loaded by a light spring 25, so that
when the pressure in the first discharge passage ex-
ceeds that in the second discharge passage the valve
is opened and oil flows from the first into the main dis-
charge passage.

Arestriction 19, which may be fixed or adjustable,
is provided in the inlet passage 18 to the pump and is
designed to cause cavitation in the pump when the
pump speed rises above a value at which the pump
delivery pressure and volume reach values which are
adequate for engine speeds up to the maximum. In
consequence the pump chambers begin to be filled
with oil vapour and liquid oil instead of just liquid oil,
and since compression of the vapour requires the ex-
penditure of less energy than for liquid oil, the power
expended in compressing the contents of the pump-
ing chambers is reduced and the load on the engine
is reduced correspondingly. Also, since the discharge
through the second outlet port determines the pres-
sure in the outlet passage, no reverse flow of oil and
vapour from the second discharge passage into the
pumping chambers will occur, and since the valve is
a non-return valve and will not permit flow from the
firstinto the second discharge passage until the pres-
sure in the first discharge passage equals that in sec-
ond discharge passage, there is no reverse flow into
the first discharge passage, and consequently the
cavitation results in less noisy operation than would
otherwise be the case.

It will be understood that the position of the seal-
ing land between the first and second outlet ports can
be selected to alter the proportion of the oil dis-
charged through the two ports in relation to each
other.

The cavitation effect may be achieved by using
an inlet pipe to the pump of appropriately small diam-
eter, instead of a restrictor, but it may be advanta-
geous to employ a restrictor controlled by a thermo-
stat responsive to the oil temperature to avoid cavita-
tion at too low a pump speed when the ambient air
temperature is low and the oil is more viscous, or un-
der starting conditions of the engine.

Claims

1. A gerotor or lobe-type pump comprising a hous-
ing in which inner and outer lobed rotors are
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mounted for rotation, said rotors defining be-
tween them a series of pumping chambers, said
housing having an inlet passage leading to an in-

let port for admitting a working fluid to the cham-

bers, a restriction in said inlet passage, and two 5
outlet ports through which the working fluid from

said inlet port is discharged into respective dis-
charge passages, said outlet ports being sealed

from each other, the discharge passage leading

from one of said outlet ports communicating 10
through a spring-loaded non-return valve with

the main discharge passage leading from the
second of said outlet ports, said valve being
opened by the pressure of the working fluid in

said one discharge passage when said pressure 15
rises to a value sufficient to overcome the loading

on said valve.

Apump as claimed in claim 1, wherein the restric-
tion is a fixed restriction. 20

Apump as claimed in claim 2, wherein the restric-
tion is provided by a small diameter inlet pipe to
the inlet port.

25

Apump as claimed in claim 1, wherein the restric-

tion is a variable restriction controlled by means

responsive to the temperature of the working flu-

id so as to reduce the restriction when said tem-

perature is low. 30
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