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(57) Abstract

A gerotor pump is made of extremely compact axial dimensions by using a shaft (30), which is neither fast with the pump
body (10) nor journalled in the pump body (10). This is achieved by making the shaft fast with either or both of the rotor (26) or
‘the hub (22) of the drive gear (20) and journalling the drive gear on the body by a bush (18). The bearing length which carries the
cantilever load is thus co-extant or substantially so with the gerotor set.
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Compact gerotor pump.

This invention relates to gerotor pumps which, as
well known, comprise a male lobed rotor with n lobes,
located in and meshed with a female lobed annulus having
n+l lobes. This rotor and annulus, called the gerotor
set, rotate relative to one another about parallel axes
so that a series of chambers each defined between a pair
of parallel lines of contact between the two parts
rotate about said axes, increase in size as they pass
over an inlet port in a first half revolution, and
decrease in size as they pass over an outlet port in the
following half revolution. The ports are formed in a
body having a cylindrical cavity for the gerotor set.

Many different designs of gerotor pump are known:
the objects of the present invention are to simplify
manufacture and particularly to provide for axial
compactness, without sacrificing efficiency or
durability. ‘

According to the invention, a gerotor pump is
characterised by an externally at least part-cylindrical
body, a drive gear journalled on said body part and
angularly fast with a drive shaft concentric of the
body, said shaft also being angularly fast with the rotor
of the gerotor set.

Preferably the shaft is a clearance fit in the body
of the pump, that is, it does not make contact with the
body at any point. Hence the pump of the invention is
distinguished from the prior art in that the shaft is
neither fast with the body (as has previously been
suggested in certain prior art patents) nor is it
journalled in the body, which has been the norm in pumps
of this kind. When the shaft is fast with the body, it
is necessary to provide a certain body length which can
support the shaft in cantilever fashion, and when the
shaft is journalled in the body an even greater axial
length has to be provided to support the shaft. By
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supporting the shaft from the drive gear, with which it
is fast and journalling the gear, reduced axial
dimensions are possible without any sacrifice of pump

performance.

The axial length of the shaft is equal to the sum of
the axial length of the rotor, the axial thickness of the
drive gear and its hub, i.e. in the region of the shaft,

and the dimension between the two parts, if any.

The pump body may be cup-shaped with the base of the
cup apertured for the shaft to extend through, and the
rim of the cup may sit on an associated part such as the
face of an engine block or sump. Or the rim of the cup
may be associated with a closure plate. The shaft may
extend up to that block, sump or plate with a slight end
clearance for the shaft.

The shaft may be an interference fit in both rotor
and drive gear, or alternatively it may be splined to one
or the other to allow for removal for maintenance
purposes.

The engineer to whom this specification is addressed
will understand that the shaft requires to run true, and
its cantilever stiffness is dictated by the journalling
of the gear together with the connection between the
shaft and the gear.

In the accompanying drawings, two pumps are
illustrated which are generally similar, both being shown
in sectional elevation.

Turning first to Figure 1, the body 10 is generally
cup-shaped and secured to a closure plate 12 by means of
cap screws located in spaced apertures 14. 1In this
instance the pump is accommodated in an aperture in an
engine component 16.

A bearing bush 18 is supported on the cylindrical
exposed portion of the body wall and this journals drive
gear 20. The gear is unitary with the hub 22 and there
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are apertures 24 in the gear to reduce weight and provide
access to the cap screws.

It will be noted that the body 10 has an enlarged
central opening and the hub 22 extends into that opening
with a clearance between it and the body.

The rotor 26 is located in the body and has the same
axial length as the cylindrical cavity thereln. The
rotor is fast with shaft 30 for example as an
interference fit thereon. In this pump of Figure 1, the
drive gear is also fast with the shaft as an interference
fit thereon. The rotor and hub abut one another. It
will be appreciated that assembly is achieved by fitting
the shaft one or other of gear and rotor, passing the
remaining shaft portion through the body central opening
and then pressing the shaft and other of the rotor and
gear into interference fit assembly.

The gerotor set also comprises the annulus 32 which
is of the same axial length as the rotor and is
journalled in the body 10. Two of the chambers formed
between the gerotor parts are indicated by the reference
numerals 34 and 36, and these chambers open axially
through the plate 12 to the inlet and outlet ports, not
shown. It will be appreciated that this provides an
extremely axially compact pump.

In the arrangement shown in Figure 2 all of the
parts are the same except that here the shaft has a
splined portion 38 engaging in the hub 40 and the hub and
shaft are held together against axial displacement on
these splines by a circlip (RTM) 42. This enables the
drive gear to be removed without dismantling the pump.

It will be seen that the cantilever loads, that is
to say the maintenance of co-axiality and concentricity
without tilt, are carried by the journal bearing length
on the bush 18. Hitherto in the prior art, the
equivalent length for carrying the cantilever load was
that of the journal portion of the shaft which was
essentially additional to the rotor length: here it is
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co-extant, thus substantially shortening the pump.
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CLATIMS

1. A gerotor pump having an externally at least part-
cylindrical body, a drive gear journalled on said body
part and angularly fast with a drive shaft concentric of
the body, said shaft also being angularly fast with the
rotor of the gerotor set.

2. A pump as claimed in Claim 1 wherein the shaft is a
clearance fit in the body part.

3. A pump as claimed in Claim 1 wherein the body part
is cup-shaped and the shaft extends through the base of
the cup.

4, A pump as claimed in Claim 3 wherein the cup rim is
arranged to sit on an associated part which is provided
with ports.

5. A pump as claimed in any preceding claim wherein the
shaft is an interference fit in the rotor.

6. A pump as claimed in any preceding claim wherein the
shaft is an interference fit in the drive gear.

7. A pump as claimed in any of Claims 1 to 4 wherein
the shaft is splined to the rotor or drive gear.
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