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(54) Scroll-type apparatus

(57) A vacuum pump of the scroll-type comprising a
housing, a first fixed scroll member having an end plate
and an involute spiral wrap attached thereto, a second
orbital scroll member having an end plate and an invo-
lute spiral wrap attached thereto, the scroll members
being arranged in the housing such that their respective
wraps intermesh so that on orbital movement of the sec-
ond scroll member relative to the first scroll member a
volume of gas will be trapped and urged from one end
of the wraps to the other end, a shaft for driving the sec-
ond scroll member and wherein a member is provided
which is adapted to separate the vacuum space in the
housing from the shaft and also prevent the second
scroll member from rotating, said member being made
from a polymer material.
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Description

[0001] The present invention relates to scroll appa-
ratus and, more particularly, to scroll apparatus for use
in vacuum pumps.
[0002] Scroll apparatus is known for operating com-
pressors or vacuum pumps. In both cases the appara-
tus comprises two scroll members each comprising a
flat end plate on which are upstanding strips of uniform
width defining a spiral (or scroll) type structure which
interact by placing the scroll members substantially co-
axially together with the respective spiral type structures
inter-engaging and allowing one scroll member to "orbit"
relative to a stationary member.
[0003] In this way it is possible to trap a volume of
gas between the orbiting scroll member and the fixed
scroll member thereby to urge the gas from one end of
the respective spirals to the other. In a vacuum pump in
particular the gas enters via a pump inlet at the periph-
ery of the scroll members and exits via a pump outlet at
the centre of the scroll members.
[0004] The orbiting scroll member is caused to
"orbit" by allowing it to inter-engage with bearings posi-
tioned eccentrically on a rotating drive shaft which is
itself driven by a motor. The orbiting scroll member is
constrained from rotating by means such as Oldham
couplings or other known means.
[0005] In PCT publication WO96/26366 there is
described a vacuum pump incorporating scroll-type
apparatus in which the orbiting scroll member is driven
by means of a pump shaft that is centrally located in
relation to a stationary body. A mechanism is provided
for connecting the orbiting scroll member to the station-
ary body so that it is supported thereby and controls the
circular translational motion of the orbiting scroll mem-
ber. The mechanism comprises at least one bearing
supported by the pump shaft and a metallic bellows for
limiting undesirable travel in the circular translation of
the orbiting scroll member.
[0006] It is an aim of the present invention to pro-
vide a vacuum pump of the scroll-type which provides a
seal between a vacuum space in the pump from atmos-
phere where the pump shaft extends through the case
and also prevents the orbiting scroll member from rotat-
ing.
[0007] According to the present invention a vacuum
pump of the scroll-type comprises a housing, a first
fixed scroll member having an end plate and an involute
spiral wrap attached thereto, a second orbital scroll
member having an end plate and an involute spiral wrap
attached thereto, the scroll members being arranged in
the housing such that their respective wraps intermesh
so that on orbital movement of the second scroll mem-
ber relative to the first scroll member a volume of gas
will be urged from one end of the wraps to the other end,
a shaft for driving the second scroll member and
wherein a member is provided which is adapted to sep-
arate the vacuum space in the housing from the shaft

and also prevent the second scroll member from rota-
tion, said member being made from a polymer material.

[0008] An embodiment of the invention will now be
described by way of example reference being made to
the Figure of the accompanying diagrammatic drawing
which is a cross section through a vacuum pump of the
scroll type.
[0009] As shown in the Figure, a scroll-type appara-
tus in the form of a vacuum pump 2 includes a housing
4 to which is mounted a fixed scroll member 6. Compli-
menting the fixed scroll member 6 and intermeshing
therewith in a manner known per se is an orbital scroll
member 8. The orbital member 8 is mounted on bear-
ings 10 in the housing 4 which bearings are supported
on a crank end 12 of a drive shaft 14 which extends from
a motor (not shown) into the housing 4.
[0010] Each scroll member 6, 8 includes an end
plate 16, 18 to which is attached and from which
extends outwardly therefrom an involute spiral wrap 26,
28. The height of each wrap 26, 28 is substantially the
same as the distance between opposed end plates 16,
18 so that the free edge of each wrap 26, 28 forms a
seal against the face of the complimentary scroll mem-
ber end plate. To assist in the sealing process a slot is
formed in the free edge of each wrap 26, 28 in which is
located a tip seal 20.
[0011] In any vacuum pump it is necessary to seal
the vacuum space in the housing 4 from ambient atmos-
phere where the pump shaft 14 goes through the hous-
ing 4 from the motor. Furthermore, in a scroll-type
vacuum pump it is necessary to prevent the orbiting
scroll 8 from rotating.
[0012] According to the present invention, the
desiderata mentioned above are met by means of a
radial member 30 of polymer material which, as shown
is in the form of a quarter circle translated to form an
annulus around the shaft 14. The member 30 as shown
is anchored at one edge by bolts 32 to the scroll mem-
ber 8 and at its opposite end to a stationary part of the
pump by bolts 34 between the fixed scroll member 6
and the housing 4.
[0013] It will be apparent that the radial member 30
has sufficient flexibility to allow the orbiting motion of the
scroll member 8 whilst being tortionally stiff enough to
restrain the scroll member 8 in the correct relationship
with the fixed scroll member 6. Furthermore, it will of
course divide the vacuum space in the pump 2 from the
shaft 14 particularly where it passes through the hous-
ing 4 from the motor (not shown). The cross section of
the annulus can be quarter circle as shown or half circle
or cone as appropriate. An advantage of the embodi-
ment described above is that the use of the member 30
of polymer material will reduce the overall weight of the
vacuum pump when compared to a vacuum pump con-
taining a metal bellows.
[0014] If necessary the member 30 could be rein-
forced with fibre material.
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Claims

1. A vacuum pump of the scroll-type comprising a
housing, a first fixed scroll member having an end
plate and an involute spiral wrap attached thereto, a
second orbital scroll member having an end plate
and an involute spiral wrap attached thereto, the
scroll members being arranged in the housing such
that their respective wraps intermesh so that on
orbital movement of the second scroll member rela-
tive to the first scroll member a volume of gas will be
trapped and urged from one end of the wraps to the
other end, a shaft for driving the second scroll
member and wherein a member is provided which
is adapted to separate the vacuum space in the
housing from the shaft and also prevent the second
scroll member from rotating, said member being
made from a polymer material.

2. A vacuum pump as claimed in claim 1 in which pol-
ymer material is reinforced with fibres.

3. A vacuum pump as claimed in claim 1 or claim 2 in
which the polymer material is in the form of an
annulus surrounding the shaft and attached at one
end of the second scroll member and at its opposite
end to a stationary part of the pump.

4. A vacuum pump as claimed in claim 3 in which the
cross section of the annulus is in the form of a quar-
ter circle.

5. A vacuum as claimed in claim 3 in which the cross
section of the annulus is in the form of a half circle.

6. A vacuum pump as claimed in claim 3 in which the
cross section of the annulus is in the form of a cone.

7. A vacuum pump constructed arranged and adapted
to operated substantially as here before described
with reference and as illustrated in the Figure of the
accompanying drawing.
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