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nected to the first scroll member and to the second scroll
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volume wherein a working fluid is pressurized during op-

eration of the scroll pump. The second scroll member is
configured to equalize pressure across first and second
opposed surfaces of an end plate thereof. The second
scroll member includes a piston and cavity configured to
bias the second scroll member toward the first scroll
member in response to pressure across the first and sec-
ond opposed surfaces of the end plate of the second
scroll member.
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Description

BACKGROUND AND SUMMARY OF THE DISCLO-
SURE

[0001] Scroll pumps are known in the art. A scroll pump
typically includes first and second scroll members having
respective, interleaved, first and second involutes. Typ-
ically, the first and second scroll members are connected
by three camshafts and an eccentric drive mechanism
configured to move the second scroll member through
an orbital path with respect to the first scroll member.
[0002] In such a scroll pump, the movement of the sec-
ond scroll member with respect to the first scroll member
may be constrained at as many as four points, namely,
the three camshafts and the eccentric drive mechanism.
This high level of constraint requires precise fabrication
and assembly of the foregoing components in order to
control interference among the several points of con-
straint, which interference may result in inefficiency, high
rate of wear, and other concerns during operation of the
pump.

[0003] Also, pressure build up within the working vol-
ume of a scroll pump inherently tends to force the first
and second scrollmembers apart from each other axially.
Typically, this phenomenon is mitigated by observance
of precise tolerances in the fabrication and assembly of
the scroll members and camshafts. Over time, however,
the foregoing components can wear outside of the toler-
ances and thereby lessen the efficiency of the scroll
pump.

[0004] The present disclosure is directed to a scroll
pump with fewer points of constraint to reduce complexity
in fabrication and assembly, and configured to compen-
sate for working pressure tending to axially separate the
first and second scroll members to thereby reduce wear
and improve the pump’s operating efficiency.

[0005] In a preferred embodiment, a scroll pump in-
cludes: afirst scroll member, the first scroll member com-
prising a first end plate and a first involute extending in
an axial direction from a first side of the first end plate; a
second scroll member engaged with the first scroll mem-
ber, the second scroll member comprising a second end
plate and a second involute extending in an axial direction
from a first side of the second end plate, wherein the first
involute is interleaved with the second involute; a link
pivotably connected to the first scroll member and pivot-
ably connected to the second scroll member; and a cam-
shaft having a first shaft portion having a first axis of ro-
tation, the first shaft portion rotatably connected to the
first scroll member, the camshaft further having a second
shaft portion connected to the first shaft portion, the sec-
ond shaft portion having a second axis of rotation parallel
to and radially offset from the first axis of rotation, the
second shaft portion rotatably connected to the second
scroll member. In this embodiment, rotation of the cam-
shaft causes the second scroll member to travel in an
orbital path with respectto the first scroll member, thereby
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causing the second involute to travel in an orbital path
with respect to the first involute.

[0006] Inan embodiment, the first scroll member com-
prises a first pivot point, the second scroll comprises a
second pivot point, a first portion of the link is pivotably
connected to the first pivot point; and a second portion
ofthe linkis pivotably connected to the second pivot point.
[0007] In an embodiment, the link substantially pre-
cludes rotation of the first scroll member with respect to
the second scroll member.

[0008] Inanembodiment, the first pivot pointis located
radially outward of the first involute.

[0009] In an embodiment, the second pivot point is lo-
cated radially outward of the second involute.

[0010] Inanembodiment, a motor is connected to and
is configured to rotate the first shaft portion of the cam-
shaft.

[0011] In an embodiment, the first scroll member de-
fines a first bearing pocket configured to receive from a
second side of the first end plate opposite the first side
of the first end plate, and not from the first side of the first
end plate a first bearing configured to receive the first
shaft portion of the camshaft in rotating engagement
therewith.

[0012] Inanembodiment, the firstinvolute is in sealed
engagement with the second end plate and the second
involute is in sealed engagement with the first end plate.
[0013] Inanembodiment,the scrollpump alsoincludes
afirst tip seal in sealing engagement with a free axial end
of the first involute and with the second end plate.
[0014] In an embodiment, the scroll pump further in-
cludes a second tip seal in sealing engagement with a
free axial end of the second involute and with the first
end plate.

[0015] In a preferred embodiment, a scroll pump in-
cludes: afirst scroll member, the first scroll member com-
prising a first end plate and a first involute extending in
an axial direction from a first side of the first end plate
and a second scroll member engaged with the first scroll
member, the second scroll member comprising a second
end plate and a second involute extending in an axial
direction from a first side of the second end plate. In the
embodiment, the first involute is interleaved with the sec-
ond involute, rotation of the camshaft causes the second
scroll member to travel in an orbital path with respect to
the first scroll member, thereby causing the second in-
volute to travel in an orbital path with respect to the first
involute, the second end plate has a first side and second
side opposite the first side, the second side of the second
end plate defines a cavity having a sidewall, and the sec-
ond end plate defines a vent hole extending therethrough
from the first side thereof to the second side thereof so
that the cavity is in fluid communication with a working
volume defined by cooperation of the first involute and
the second involute. In this embodiment, the scroll pump
further includes a piston received within and in sealed
engagement with the sidewall of the cavity, wherein the
piston axially fixed to the second shaft portion of the cam-
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shaft.

[0016] In an embodiment, the first side of the second
end plate defines a first exposed surface area facing the
first end plate and wherein the second side of the second
end plate defines a second exposed surface area within
the cavity.

[0017] Inanembodiment, the second exposed surface
area is greater than the first exposed surface area.
[0018] In an embodiment, the second scroll member
floats axially with respect to the first scroll member and
the camshaft.

[0019] In an embodiment, fluid pressure within the
working volume and the cavity exerts a net axial force on
the second end plate and wherein the net axial force bi-
ases the second end plate axially toward the first end
plate.

[0020] In an embodiment, a first face of the piston fac-
ing the second end plate is exposed to the fluid pressure
and not a second face of the piston opposite the first face
is not exposed to the fluid pressure.

[0021] In an embodiment, the piston is sealingly en-
closed within the cavity, and wherein the piston defines
a second vent hole.

[0022] In an embodiment, a first face of the piston fac-
ing the second end plate and a second face of the piston
opposite the first face are exposed to the fluid pressure.
[0023] In an embodiment, a biasing spring configured
to bias the second scroll member toward the first scroll
member.

[0024] In an embodiment, a first tip seal disposed be-
tween the first scroll and the second end plate and a
second tip seal disposed between the second scroll and
the first end plate.

[0025] In an embodiment, the biasing spring is config-
ured to preload the second scroll member against the
fixed scroll member to sealingly engage the first tip seal
with the second end plate and sealingly engage the sec-
ond tip seal with the first end plate.

[0026] In an embodiment, the biasing spring is dis-
posed between the moving scroll member and the piston.

BRIEF DESCRIPTION OF THE DRAWINGS
[0027]

Fig. 1 is an upper perspective view of an illustrative
center camshaft scroll pump according to the present
disclosure;

Fig. 2 is a top plan view of the center camshaft scroll
pump of Fig. 1;

Fig. 3 is a front cross-sectional elevation view of the
center camshaft scroll pump of Fig. 1 taken through
section A-A;

Fig. 4 is an enlarged cross-sectional front elevation
view of a portion of the center camshaft scroll pump
of Fig. 1 taken through section B-B;

Fig. 5A is a perspective view of a first side of an
orbiting scroll member of the center camshaft scroll
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pump of Fig. 1;

Fig. 5B is a perspective view of a second side of an
orbiting scroll member of the center camshaft scroll
pump of Fig. 1;

Fig. 6 is a perspective view of a first side of a fixed
scroll member of the center camshaft scroll pump of
Fig. 1;

Fig. 7 is afirst exploded perspective view of the cent-
er camshaft scroll pump of Fig. 1; and

Fig. 8 is a second exploded perspective view of the
center camshaft scroll pump of Fig. 1.

DETAILED DESCRIPTION OF THE DRAWINGS

[0028] The drawings show an illustrative embodiment
of a scroll pump 10 according to the present disclosure.
The scroll pump 10 includes: a first (or fixed) scroll mem-
ber 12; a second (or orbiting) scroll member 14; a cam-
shaft 16 having a first shaft portion 16A and a second
shaft portion 16B connected to, spaced from, and parallel
to the first shaft portion 16A; a link 18; and a prime mover
20, forexample, an electric motor. The first scroll member
12isin orbiting engagement with the second scroll mem-
ber 14. The first shaft portion 16A of the camshaft 16 is
rotatably connected to the first scroll member 12. The
second shaft portion 16B of the camshaft 16 is rotatably
connected to the second scroll member 14. A first end
18A of the link 18 is pivotably connected to the first scroll
member 12, and a second end 18B of the link 18 is piv-
otably connected to the second scroll member 14. The
motor 20 is configured to rotate the camshaft 16 with
respectto the first scrollmember 12 and the second scroll
member 14. The link 18 substantially precludes rotation
of the second scroll member 14 with respect to the first
scroll member 12 when the camshaft 16 is rotating, so
that rotation of the camshaft 16 causes the second scroll
member 14 to orbit with respect to the first scroll member
12.

[0029] The first scroll member 12 includes a first end
plate 22 and a first involute 24 extending axially from a
first side of the first end plate 22. The first end plate 22
defines a first shaft-receiving aperture 26 configured to
receive the first shaft portion 16A of the camshaft 16. The
first end plate 22 also defines a bearing pocket 28 ex-
tending into the first end plate 22. In the embodiment
shown, the bearing pocket 28 extends toward the first
side of the first end plate 22 from a second side of the
first end plate 22 opposite the first side of the first end
plate 22. A first bearing 30 is received within the first
bearing pocket 28, for example, in press-fit engagement.
Aland 32 at the bottom of the bearing pocket precludes
the bearing 30 from being inserted into and removed from
the bearing pocket 28 from the first side of the first end
plate 22. The first bearing 30 may abut the land 32.
[0030] Alternatively, the bearing pocket 28 may extend
into the first end plate 22 from the first side of the first
end plate 22 toward the second side of the first end plate
22. In such an embodiment (not shown), the land 32
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would preclude the bearing 30 from being inserted into
and removed from the bearing pocket 28 from the second
side of the first end plate 22.

[0031] In other embodiments, the first aperture 26 and
the bearing pocket 28 may be combined into a single
feature and the land 32 may be omitted. In such embod-
iments, the first bearing 32 could be inserted into and
removed from the bearing pocket 28 from the first side
of the first end plate 22 or the second side of the first end
plate 22.

[0032] The first bearing 30 is configured to receive the
first shaft portion 16A of the camshaft 16 in rotating, bear-
ing engagement. The first bearing 30 may be a sealed
bearing, and the interfaces among the first end plate 22,
the first bearing 30, and the first shaft portion 16A of the
camshaft 16 may be substantially sealed interfaces so
that the first bearing 32 and the foregoing interfaces are
substantially airtight.

[0033] As suggested above, the first involute 24 ex-
tends axially from the first side of the first end plate 22 in
a direction perpendicular to the first end plate 22. A first
end 24A of the first involute 24 proximate a periphery of
the first involute 24 closes upon an intermediate portion
of the first involute 24. A second end 24B of the first in-
volute 24 proximate a center of the first involute 24 is
free. As such, the first end plate 22 and the first involute
24 cooperate to define a space configured to receive a
second involute, as will be discussed further below. A
first tip seal 24S is provided at a free surface of the first
involute 24 opposite the first end plate 22. The free end
of the firstinvolute 24 may define a recess or groove 24G
configured to receive and retain the tip seal 24S.
[0034] The first scroll member 12 defines a fluid inlet
aperture or port 34 proximate a periphery of the first end
24A of the first involute 24. The fluid inlet aperture 34 is
configured to admit air or another fluid into the scroll pump
10 for pressurizing thereby. The fluid inlet port 34 may
extend through one or both of the first end plate 22 and
the first involute 24. The first scroll member 12 also de-
fines a fluid outlet aperture or port 36 extending through
the first end plate 22 proximate the second end 24B of
the first involute 24. The fluid outlet port 36 is configured
to discharge fluid pressurized by the scroll pump 10.
[0035] Thefirst scroll member 12 further defines a first
pivot point 38 configured to receive an axle or pin 40
connecting the firstend 18A of the link 18 to the first scroll
member 12 in pivoting engagement therewith. As shown,
the first pivot point 38 may be embodied as a boss prox-
imate the periphery of the first end plate 22 and/or radially
outboard of the first involute 24.

[0036] Thefirstscrollmember 12 also may include one
or mounting bosses 42 configured to receive fasteners
(not shown) for connecting the first scroll member 12 to
another structure (not shown).

[0037] A sidewall 44 extends axially from the second
side of the first end plate 22. The sidewall 44 cooperates
with the first end plate 22 to define a housing configured
to receive the prime mover 20, in this case an electric
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motor. As shown, the sidewall 44 is monolithically formed
orintegral with the firstend plate 22. An end cap 46 covers
the open end of the sidewall 44. A seal 48, for example,
an O-ring, may be provided between the housing wall
and the end cap so that the interior of the housing is
substantially air-tight.

[0038] The second scroll member 14 includes a sec-
ond end plate 52 and a second involute 54 extending
from a first side of the second end plate 52. The second
end plate 52 defines a second shaft-receiving aperture
56 extending from the first side thereof to a second side
thereofopposite the first side. The second shaft-receiving
aperture 56 is configured to receive a second bearing 58
therein, for example, in press-fit engagement. The sec-
ond end plate 52 also defines one or more vent holes 60
extending therethrough, proximate the center of the sec-
ond end plate 52, as will be discussed further below. An
annular sidewall 62 extends axially from the second side
of the second end plate 52, thereby defining a cavity 64
extending axially from the second side of the second end
plate. The cavity 64 is configured to receive a piston 66,
as will be discussed further below. The cavity 64 may be
cylindrical.

[0039] As suggested above, the second involute 54
extends from a first side of the second end plate 52 in a
direction perpendicular thereto. A second tip seal 54S is
provided at a free end of the second involute 54. The free
end of the second involute 54 may define a recess or
groove 54G configured to receive and retain the second
tip seal 548S.

[0040] The second scroll member 52 further defines a
second pivot point 68 configured to receive a second axle
or pin 70 connecting the second end 18B of the link 18
to the second scroll member 14 in pivoting engagement
therewith. As shown, the second pivot point 68 may be
embodied as a boss proximate the periphery of the sec-
ond end plate 52.

[0041] As mentioned above, the camshaft 16 includes
a first shaft portion 16A and a second shaft portion 16B.
The first shaft portion 16A defines a first axis of rotation.
The first axis of rotation is perpendicular to the first end
plate 22 and parallel to the first involute 24. The second
shaft portion 16B defines a second axis of rotation. The
second axis of rotation is perpendicular to the second
end plate 52 and parallel to the second involute 54. The
second axis of rotation is radially offset from and parallel
to the first axis of rotation. The first shaft portion 16A is
configured for connection to a drive shaft of the prime
mover 20 for rotation therewith. In embodiments, the
camshaft 16 may be integrated and/or monolithically
formed with the drive shaft of the prime mover 20.
[0042] The second shaft portion 16B defines a circum-
ferential groove 72 configured to receive a shaft seal 74,
for example, an O-ring. The shaft seal 74 is engaged
between the second shaft portion 16B and an inner race
of the second bearing 58. A free end of the second shaft
portion 16B may define a threaded bore 76 configured
to receive a fastener 78, as will be discussed further be-
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low.

[0043] The first shaft portion 16A is received within the
firstbearing 30 in rotating bearing engagement therewith.
The second shaft portion 16B is received within the sec-
ond bearing 58 in rotating bearing engagement therewith.
The first scroll member 12 is axially fixed to the first shaft
portion 16A. The second scroll member 14 axially floats
with respect to the second shaft portion 16B.

[0044] The first scroll member 12 is engaged with the
second scroll member 14 so that the first involute 24 is
interleaved with the second involute 54. The first tip seal
248 of the first scroll member 12 engages with the first
side of the second end plate 52 of the second scroll mem-
ber 14 in sealing engagement therewith. Similarly, the
second tip seal 54S of the second scroll member 14 en-
gages with the first side of the first end plate 22 of the
first scroll member 12 in sealing engagement therewith.
So assembled, the first and second scroll members 12,
14 define a working volume V substantially bounded by
the first and second end plates 22, 52 and the first and
second involutes 24, 54.

[0045] With the firstand second scroll members 12, 14
so assembled together, a first exposed surface area of
the second end plate 52 is exposed to fluid pressure with-
in the working volume V. The first exposed surface area
is defined by the surface area of the first side of the sec-
ond end plate 52 normal to the second axis of rotation
and radially inboard of the first involute 24, minus the
surface area of the first side of the second end plate 52
normal to the second axis of rotation occupied by the
second involute 54 and covered by the first involute
24/first tip seal 24S. Put another way, the first exposed
surface area is the surface area of the first side of the
second end plate 52 that projects against the first side
of the first end plate 22, minus the surface area of the
free end of the second involute 54 engaging the first side
of the first end plate. A second exposed surface area of
the second end plate 52 is exposed to fluid pressure with-
in the cavity 64. The second exposed surface area is
defined by the surface area of the second side of the
second end plate 52 normal to the second axis of rotation
within the confines of the cavity 64. The second exposed
surface area is greater than the first exposed surface
area so that when both sides of the second end plate 52
are subjected to the same fluid pressure, the net force
on the second end plate 52 parallel to the second axis
of rotation tends to bias the second scroll member 14
toward the first scroll member 12, thereby compressing
the first and second tip seals 24S, 54S against the re-
spective second and first end plates 52, 22.

[0046] As mentioned above, the link 18 is pivotably
connected to both the first and second scroll members
12, 14. More specifically, a first portion of the link 18,
which may be proximate a first end 18A thereof, is piv-
otably connected to the first scroll member 12. Similarly,
a second portion of the link 18, which may be proximate
a second end 18B thereof, is pivotably connected to the
second scroll member 14. So connected to the first and
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second scroll members 12, 14, the link 18 allows the sec-
ond scroll member 14 to orbit with respect to the first
scroll member 12, while substantially precluding rotation
of the second scroll member 14 with respect to the first
scroll member 12. As shown in the drawings, the cam-
shaft 16 and the link 18 are the only structures constrain-
ing the radial position of the second scroll member 14
with respect to the first scroll member 12.

[0047] As suggested above, the piston 66 is received
within the cavity 64 defined by the second scroll member
14. The piston 66 defines a third bearing-receiving aper-
ture 80 at the center thereof. Athird bearing 82 isreceived
in the third bearing-receiving aperture 80. The third bear-
ing 82 is shown as a flanged bearing received in the third
bearing-receiving aperture from a side of the piston 66
facing away from the second scroll member 14. The third
bearing 82 may be a sealed bearing that substantially
precludes fluid flow therethrough. The piston 66 also de-
fines agroove 84 about the perimeter thereof. The groove
84 is configured to receive a piston seal 86, for example,
an O-ring. The piston seal 86 substantially precludes fluid
flow between the piston 66 and the cavity 64.

[0048] As shown, the piston 66 is axially retained to
the camshaft 16 by a snap ring 50 received within a snap
ring groove 51 defined by the cam shaft 16. More spe-
cifically, the piston 66 and the third bearing 82 received
therein are disposed between the snap ring 50 and the
second scrollmember 14. As such, the snap ring 50 limits
the axial travel of the third bearing 82 and, therefore, the
piston 66, in adirection away from the second scrollmem-
ber 14. The free end of the second shaft portion 16B of
the camshaft 16 may be received within the center of the
third bearing 82. The third bearing 82 is configured to
allow the camshaft 16 to rotate with respect to the second
scrollmember 14, while the piston 66 remains rotationally
fixed with respect to the second scroll member 14.
[0049] Asshown, afirst counterweight 88 may be prox-
imate the base of the second shaft portion 16B of the
camshaft 16, where the first shaft portion 16A of the cam-
shaft is connected to the second portion 16B of the cam-
shaft 16. As shown, the first counterweight 88 is disposed
within the interior confines of the first involute 24. A sec-
ond counterweight 90 may be provided proximate the
free end of the second shaft portion 16B of the camshaft
16. The second counterweight 90 may be connected to
the end of the camshaft 16 by a fastener 78, for example,
athreaded fastener, extending into the threaded bore 76
defined by the free end of the second shaft portion 16B
of the camshaft 16. As shown, the second counterweight
90 is disposed within the confines of a cavity 67 defined
by the piston 66 on the side of the piston 66 opposite the
second end plate 52. Each of the first and second coun-
terweights 88, 90 is rotationally fixed to the camshaft 16
and may axially fixed thereto, as well.

[0050] A biasing spring 92 is disposed between the
second side of the second end plate 52 and the piston
66. As shown, the biasing spring 92 is an assembly of a
plurality of wave washers. In embodiments, the biasing
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spring 92 could be a plurality of distinct wave washers,
a single wave washer, an elastomer, or any other suitable
biasing member. The biasing spring 92 preloads the sec-
ond scrollmember 14 away from the piston 66 and toward
the first scroll member 12, thereby engaging the first and
second tip seals 24S, 548 with the respective, opposing
second and first end plates 52, 22. As shown, the biasing
spring 92 is disposed between the second end plate 52
and the second counterweight 90. In embodiments, the
biasing spring 92 could be disposed between the piston
66 and the second counterweight 90.

[0051] Anend cap 94 covers the cavity 67 and the pis-
ton 66 and second counterweight 90 received therein.
An end cap seal 96, for example, an O-ring, may be pro-
vided between the end cap 94 and the second scroll
member 14.

[0052] In use, the biasing spring 92 preloads the sec-
ond scroll member 14 toward the first scroll member 12,
thereby engaging the first and second tip seals 24S, 54S
with the respective, opposing second and first end plates
52,22. The prime mover 20 rotates the camshaft 16. The
rotating camshaft 16 causes the second scroll member
14 to orbit with respect to the first scroll member 12. The
orbiting of the second scroll member 14 with respect to
the first scroll member 12 causes the air or another fluid
to be drawn into the working volume V through the fluid
inlet port 34 and pumped toward the fluid outlet port 36,
thereby increasing the pressure of the fluid from the fluid
inlet port 34 to the fluid outlet port 36.

[0053] In the absence of the vent holes 60 defined by
the second end plate 52, the foregoing increase in fluid
pressure acting against the first end plate 22 and the first
exposed surface of the second end plate 52 would tend
to force the first and second scroll members 12, 14 apart
from each other axially. Axial displacement of the second
scroll member 14 away from the first scroll member 12
resulting from such force could lessen the effect of the
first and second tip seals 24S, 54S, thereby decreasing
the efficiency of the scroll pump 10.

[0054] The ventholes 60 mitigate this phenomenon by
equalizing the fluid pressure on the first and second op-
posed sides of the second end plate 52 and by applying
this equalized pressure to the surface of the piston 66
facing the second end plate 52 (and to the piston seal
86) in a first embodiment or to the end cap 94 (and to the
end cap seal 96) in a second embodiment.

[0055] Inthe first embodiment, the equalized pressure
is applied against the piston 66. Because force equals
pressure times area, because the second exposed sur-
face area on the second side of the second end plate 52
is greater than the first exposed surface area on the first
side of the second end plate 52, and because the piston
66 is fixed axially with respect to the first scroll member
12, the net axial force acting on the second end plate 52
due to the fluid pressure within the working volume V and
the cavity 64 tends to bias the second end plate 52, and
therefore the second scroll member 14, toward the first
scroll member 12. This net axial force tends to increase
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as a function of increasing fluid pressure within the work-
ing volume V and the cavity 64. Also, because the second
scroll member 14 floats on the second shaft portion 16B
of the camshaft 16, the second scroll member 14 may
be displaced slightly toward the first scroll member 12 in
response to the foregoing axial biasing force, thereby
compressing the first and second tip seals 24S, 548
against the respective, opposing second and first end
plates 52, 22, and thereby promoting operational efficien-
cy of the scroll pump 10.

[0056] In the second embodiment, as shown in Fig. 7,
the piston 66 may be provided with an optional vent hole
98 similar to vent hole(s) 60 (the optional vent hole 98 is
absent in the first embodiment). This may be desirable
where the third bearing 82 is not a sealed a bearing. In
applications where the third bearing 82 is not a sealed
bearing, pressure differential across first and second
sides of the third bearing 82 could force grease out of
the third bearing 82, potentially leading to premature
wear and failure of the third bearing 82. Providing the
vent hole 98 in the piston 66 allows for pressure equali-
zation across the piston 66, thereby mitigating against
forcing grease out of the third bearing 82 due to pressure
differential across the third bearing 82. In such embodi-
ments, the equalized pressure across the second end
plate 52 and the piston 66 bears against the end cap 94
and the end cap seal 96. In such embodiments, in use,
the second scroll member 14 is biased toward the first
scroll member 12 in a manner similar to that described
above.

[0057] In any of the foregoing embodiments, cooper-
ation of the piston 66 with the cavity 64 may provide radial
support for the second shaft portion 16B of the camshaft.
[0058] The foregoing description and corresponding
drawings refer to one or more illustrative embodiments
of a scroll pump according to the present disclosure.
These embodiments are illustrative, and not limiting. One
skilled in the art would recognize that the disclosed em-
bodiments could be modified in numerous ways without
departing from the scope of the invention as defined by
the appended claims.

Claims
1. A scroll pump comprising:

a first scroll member, the first scroll member
comprising a first end plate and a first involute
extending in an axial direction from a first side
of the first end plate;

a second scroll member engaged with the first
scroll member, the second scroll member com-
prising a second end plate and a second involute
extending in an axial direction from a first side
ofthe second end plate, wherein the firstinvolute
is interleaved with the second involute;

alink pivotably connected to the first scroll mem-
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ber and pivotably connected to the second scroll
member, and

a camshaft having a first shaft portion having a
first axis of rotation, the first shaft portion rotat-
ably connected to the first scroll member, the
camshaft further having a second shaft portion
connected to the first shaft portion, the second
shaft portion having a second axis of rotation
parallel to and radially offset from the first axis
of rotation, the second shaft portion rotatably
connected to the second scroll member,
wherein rotation of the camshaft causes the sec-
ond scroll member to travel in an orbital path
with respect to the first scroll member, thereby
causing the second involute to travelin an orbital
path with respect to the first involute.

2. The scroll pump of claim 1 wherein:

the first scroll member comprises a first pivot
point;

the second scroll comprises a second pivot
point;

a first portion of the link is pivotably connected
to the first pivot point; and

a second portion of the link is pivotably connect-
ed to the second pivot point.

The scroll pump of claim 2 wherein the link substan-
tially precludes rotation of the first scroll member with
respect to the second scroll member.

The scroll pump of claim 3 wherein the first pivot
point is located radially outward of the first involute.

The scroll pump of claim 3 wherein the second pivot
point is located radially outward of the second invo-
lute.

The scroll pump of claim 3 further comprising a motor
connected to and configured to rotate the first shaft
portion of the camshaft.

The scroll pump of claim 1 wherein the first scroll
member defines a first bearing pocket configured to
receive from a second side of the first end plate op-
posite the first side of the first end plate, and not from
the first side of the first end plate a first bearing con-
figured to receive the first shaft portion of the cam-
shaft in rotating engagement therewith.

The scroll pump of claim 1 wherein the first involute
is in sealed engagement with the second end plate
and the second involute is in sealed engagement
with the first end plate.

The scroll pump of claim 6 further comprising a first
tip seal in sealing engagement with a free axial end
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of the first involute and with the second end plate.

The scroll pump of claim 9 further comprising a sec-
ond tip seal in sealing engagement with a free axial
end ofthe secondinvolute and with the firstend plate.

A scroll pump comprising:

a first scroll member, the first scroll member
comprising a first end plate and a first involute
extending in an axial direction from a first side
of the first end plate;

a second scroll member engaged with the first
scroll member, the second scroll member com-
prising a second end plate and a second involute
extending in an axial direction from a first side
of the second end plate, wherein:

the first involute is interleaved with the sec-
ond involute,

rotation of the camshaft causes the second
scrollmember to travel in an orbital path with
respect to the first scroll member, thereby
causing the second involute to travel in an
orbital path with respect to the first involute,
the second end plate has a first side and
second side opposite the first side,

the second side of the second end plate de-
fines a cavity having a sidewall, and

the second end plate defines a vent hole
extending therethrough from the first side
thereof to the second side thereof so that
the cavity is in fluid communication with a
working volume defined by cooperation of
the first involute and the second involute,
the scroll pump further comprising a piston
received within and in sealed engagement
with the sidewall of the cavity,

wherein the piston axially fixed to the sec-
ond shaft portion of the camshaft.

The scroll pump of claim 11 wherein the first side of
the second end plate defines a first exposed surface
areafacingthefirstend plate and wherein the second
side of the second end plate defines a second ex-
posed surface area within the cavity.

The scroll pump of claim 12 wherein the second ex-
posed surface area is greater than the first exposed
surface area.

The scroll pump of claim 13 wherein the second scroll
member floats axially with respect to the first scroll
member and the camshaft.

The scroll pump of claim 14 wherein fluid pressure
within the working volume and the cavity exerts a
net axial force on the second end plate and wherein
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the net axial force biases the second end plate axially
toward the first end plate.

The scroll pump of claim 15 wherein a first face of
the piston facing the second end plate is exposed to
the fluid pressure and not a second face of the piston
opposite the firstface is not exposed to the fluid pres-
sure.

The scroll pump of claim 15 wherein the piston is
sealingly enclosed within the cavity, and wherein the
piston defines a second vent hole.

The scroll pump of claim 17 wherein a first face of
the piston facing the second end plate and a second
face of the piston opposite the first face are exposed
to the fluid pressure.

The scroll pump of claim 11 further comprising a bi-
asing spring configured to bias the second scroll
member toward the first scroll member.

The scroll pump of claim 19 further comprising a first
tip seal disposed between the first scroll and the sec-
ond end plate and a second tip seal disposed be-
tween the second scroll and the first end plate.

The scroll pump of claim 20 wherein the biasing
spring is configured to preload the second scroll
member against the fixed scroll member to sealingly
engage the first tip seal with the second end plate
and sealingly engage the second tip seal with the
first end plate.

The scroll pump of claim 19 wherein the biasing
spring is disposed between the moving scroll mem-
ber and the piston.
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