EP 1 055 821 A1

Européisches Patentamt

(19) 0> European Patent Office

Office européen des brevets
(12)

(43) Date of publication:
29.11.2000 Bulletin 2000/48

(21) Application number: 00303947.6

(22) Date of filing: 10.05.2000

(11) EP 1 055 821 A1

EUROPEAN PATENT APPLICATION

(51) Int. Cl.”: FO4C 18/02

(84) Designated Contracting States:
ATBECHCYDEDKESFIFRGBGRIEITLILU
MC NL PT SE
Designated Extension States:
AL LT LV MK RO SI

(30) Priority: 26.05.1999 GB 9912216

(71) Applicant: The BOC Group plc
Windlesham Surrey GU20 6HJ (GB)

(72) Inventor: Saunders, Alan John
Angmering, West Sussex BN16 4JZ (GB)

(74) Representative:
Bousfield, Roger James et al
The BOC Group plc
Chertsey Road
Windlesham Surrey GU20 6HJ (GB)

(54)  Scroll-type apparatus

(57) A pump of the scroll-type comprising a first
scroll member having an end plate and extending out-
wardly therefrom an involute spiral wrap; a second scroll
member having an end plate and extending outwardly
therefrom an involute spiral wrap; the spiral wraps of the
respective scroll members mating such that when said
first scroll member orbits relative to the axis of the sec-
ond scroll member the walls of the two involute wraps
define crescent shape volumes which become smaller
and smaller as they move from the periphery to the cen-
tre of the mating scroll members, in which the innermost
end of the involute wrap of at least one scroll member is
so shaped that as the orbiting scroll member translates
its complete locus there is little or no space for any fluid
to remain within the pump.
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Description

[0001] The present invention relates to pumps or
compressors of the scroll-type.

[0002] Scroll mechanisms are used in both com-
pressors and vacuum pumps. In both cases the mecha-
nism comprises a pair of mating scroll members, each
of which has an involute spiral wrap of similar shape
mounted on a respective end plate. Usually, one scroll
member is held fixed and the other is movable to orbit
but not to rotate about the axis of the fixed scroll mem-
ber which is held by a mechanism such as an Oldham
ring or other known anti-rotating device.

[0003] The walls of the two involute wraps define
crescent shaped volumes which become smaller and
smaller as they move from the periphery to the centre of
the mating scroll members as the orbiting scroll member
revolves. In this way, it is possible to trap a volume of
gas between the orbiting scroll member and a 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] When a scroll-type vacuum pump stops
rotating any gas that is compressed to a higher pres-
sure than the inlet pressure contained within it will tend
to expand back towards the pump inlet, which poten-
tially can raise the pressure in the apparatus being sub-
jected to a vacuum. This is referred to as "suckback".
The amount of suckback from a scroll vacuum pump is
reduced if the high pressure gas volume towards the
centre of the pump is minimised.

[0005] It is an aim of the present invention to pro-
vide an apparatus of the scroll-type which minimises or
eliminates suckback.

[0006] According to the present invention, the scroll
member for use in a scroll-type apparatus comprises an
end plate and an involute spiral wrap attached to and
extending outwardly from said end plate, the innermost
end of the involute wrap being so shaped that, as the
orbiting scroll translates its complete locus there is little
or no space for any gas to remain within the pump.
[0007] An embodiment of the invention will now be
described, by way of example, reference being made to
the Figures of the accompanying diagrammatic draw-
ings in which:

Figure 1 is a cross-section through a known scroll-
type apparatus;

Figure 2 is a perspective view of the movable scroll
member of the apparatus of Figure 1 illustrating the
innermost portion of the involute wrap;

Figure 3 is a plan view of the movable scroll mem-
ber illustrated in Figure 2; and
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Figure 4 is a plan view similar to Figure 3 but illus-
trating a modification to the innermost portion of the
involute wrap according to the present invention.

[0008] Referring first to Figures 1 and 2 which illus-
trate a known scroll-type apparatus 10 which includes a
housing 12 in which is mounted a fixed scroll member
14 and an orbiting or movable scroll member 16. Each
scroll member 14, 16 includes an end plate 4, 6 to which
is attached and from which extends outwardly therefrom
an involute spiral wrap 20, 18. In practice, the orbiting
scroll member 16 is attached to a drive shaft (not
shown) or caused to orbit through the use of a suitable
peripheral drive mechanism. In operation, the orbiting
scroll member 16 is driven such that it describes an orbit
while the two scroll members are maintained in a fixed
angular relationship. In its orbiting motion, the orbiting
scroll member 16 defines one or more moving fluid
pockets in a manner known per se. Thus, fluid being
pumped is taken through an inlet line in to the periphery
of the scroll members and is introduced in to the pock-
ets and compressed as the pockets become smaller in
volume as they approach the central pocket 30.

[0009] As previously explained when a vacuum
pump stops rotating any gas that has been compressed
to a higher pressure than the inlet pressure will expand
back towards the pump inlet potentially raising the pres-
sure of the equipment being subject to the vacuum. The
present invention assumes the use of a self-closing
exhaust valve that prevents gas from the exhaust sys-
tem returning to the pump.

[0010] According to the present invention, by
changing the profile of the last piece of the involute wrap
as illustrated in Figure 4 on one or both scroll wraps
such that as the orbiting scroll translate it completes its
locus there is little or no space for any gas to remain and
this will minimise or eliminate any potential for suck-
back.

[0011] As shown the dead space at the innermost
involute wrap is effectively filled and the concave sur-
face 32 helps increase the sealing point in contact.

Claims

1. A pump of the scroll-type comprising a first scroll
member having an end plate and extending out-
wardly therefrom an involute spiral wrap; a second
scroll member having an end plate and extending
outwardly therefrom an involute spiral wrap; the spi-
ral wraps of the respective scroll members mating
such that when said first scroll member orbits rela-
tive to the axis of the second scroll member the
walls of the two involute wraps define crescent
shape volumes which become smaller and smaller
as they move from the periphery to the centre of the
mating scroll members, in which the innermost end
of the involute wrap of at least one scroll member is
so shaped that as the orbiting scroll member trans-
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lates its complete locus there is little or no space for
any fluid to remain within the pump.
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