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(57) Abstract

A scroll compressor comprises a fixed scroll (66), a rear head (64), and means for mounting the fixed scroll in the rear
head, including a plurality of pins (90) press-fitted into bores (92, 94) in upstanding bosses (96, 98) disposed intermediate the

fixed scroll (66) and rear head (68).

ST 7 77 77/
&




Codes used to identify States party to the PCT on the front pages of pamphlets publishing international

applications under the PCT.

AT Austria

AU Australia

BB Barbados

BE Belgium

BF Burkina Faso
BG Buigaria

BJ Benin

BR Brazit

CA Canada

CF Central African Republic
cG Congo

CH Switzerland

Cl Cote d'lvoire

cM Caneroon

Ccs Cuzechoslovakia

CZ Czech Republic
DE Germany

DK Denmark

ES Spain

Fi Finland

FOR THE PURPOSES OF INFORMATION ONLY

FR
GA
GB
GN
GR
HU
IE

IT

Jp

Kp

KR
KZ
Ll
LK
LU
mMC
MG
ML
MN

France

Gabon

Unuted Kingdom
Guinea ’
Greece

Hungary

Ircland

ltaly

Japan

Democratic People’s Republic
of Korca
Republic of Korea
Kazakhstan
Licehtenstein

Sri Lanka
Luxembourg
Monaco
Madagascar

Mali
Mongolia

Mauritania
Malawi
Netherlands
Norway

New Zealand
Poland

Portugal
Romania
Russian Federation
Sudan

Sweden

Slovak Republic
Senegal

Sovict Union
Chad

Togo

Ukraine

United States of America

Viet Nam




&

WO 93/23671

10

15

20

25

30

35

PCT/GB93/00928

A SCROLL COMPRESSOR

This invention relates to a scroll compressor and a
method for attaching a fixed scroll to the rear head of a
scroll compressor. More particularly, the invention is
directed to the use of a plurality of mounting pins for
securing a fixed scroll to the rear head of a scroll
compressor. This eliminates the potential for a compressed
fluid to pass between the compression chamber and the
discharge chamber, or from the compressor discharge chamber
to the atmosphere, as is common in prior art compressors
which utilize bolts to fasten the fixed scroll to the rear
head of the scroll compressor.

It is well known in the scroll compressor art to attach
the fixed scroll to the rear head of the compressor by'means
of threaded fasteners. This method of attachment, however,
often over time results in the loss of compressor efficiency
due to leakage of the compressed fluid past the bolt holes,
or failure of the compressor due to the deterioration of the
scroll elements as a result of loosened bolts allowing the
fixed scroll to separate from the rear head.

U.S. Patent No. 4,815,952 to Hasegawa discloses a
method for securing the fixed scroll into the rear head of a
scroll compressor, utilizing bolts extending through holes
in the end plate of the fixed scroll. It is furthermore
disclosed that an optional bottom plate may be employed to
cover the heads of the attaching bolts, to assist in
preventing blow-by of the compressed fluid between the
compression chamber and the discharge chamber. It is
evident to one ordinarily skilled in the art, however, that
the bolts may work themselves loose over time during
opefation of the compressor, thereby causing the
disengagement of the optional bottom plate from the surface
of the end plate as a result of contact between the bolt
heads and the adjacent surface of the bottom plate. Thus,
compressed fluid could pass between the compression chamber
and the discharge chamber along the bolt holes through the
end plate thereby reducing the efficiency of the compressor,
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and the bottom plate could be urged away from the end plate

a sufficient distance to interfere with the operation of the

orbiting scroll elements thereby causing the compressor to

seize and fail. Moreover, in the disclosed alterﬁative

embodiment, which does not include a bottom plate, these

same inefficiencies and failures could occur more quickly.
'U.S. Patent No. 4,547,138 to Mabe et al. likewise

' discloses a method for securing the fixed scroll into the
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rear head of a scroll compressor. Bolts extending through
holes in the rear head are secured into threaded shanks
formed on the end plate of the fixed scroll opposite the
fixed scroll elements. As is evident to one ordinarily
skilled in the art, these bolts may loosen over time during
operation of the compressor, thereby allowing the fixed
scroll to disengage from the rear head of the compressor.
Thus, compressed fluid could escape from the discharge
chamber to the atmosphere along the bolt holes through the
rear head, and the fixed scroll could move away from its
intended position adjacent the rear head causing
interference with the operation of the orbiting scroll
elements.

It would be desirable to provide a method for securing
the fixed scroll into the rear head of a scroll compressor
in a manner which would eliminate the potential for the
compressed fluid to pass between the compression chamber and
the discharge chamber, or from the compressor discharge
chamber to the atmosphere.

According to the present invention, a method for
rigidly attaching the fixed scroll to the rear head of a

scroll compressor surprisingly has been discovered. The

‘method utilizes pins which are press-fitted into bores in

upstanding bosses extending from either or both of the fixed
scroll end plate and the rear head.

The inventive scroll compressor comprises:

A) a fixed scroll, having an end plate including a
surface; '

B) a rear head into which the fixed scroll is mounted,

the rear head including a surface apposing the surface of

t R
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the end plate, at least portions of said rear head and end
plate surfaces cooperating to define a discharge chamber;
and :

C) means for attaching the fixed scroll in the rear
head, including a plurality of pins press-fitted into bores
in upstanding bosses disposed intermediate the fixed scroll
and rear head surfaces.

The scroll compressors according to the present
invention are particularly well suited for use in vehicle
air conditioning systems.

The invention will now be described further by way of
example, with reference to the accompanying drawings, in
which:

Figure 1 is a fragmentary, cross-sectional view of a
portion of a scroll compressor, according to the prior art;

Figure 2 is a fragmentary, cross-sectional view of a
portion of another scroll compressor, according to the prior
art;

Figure 3 is a fragmentary, cross-sectional view of the
fixed scroll, rear head, and mounting pins, illustrating the
fixed scroll securely mounted into the rear head, according
to an embodiment of the present invention;

Figure 4 is a fragmentary, cross-sectional view of the
fixed scroll, rear head, and mounting pins of Figure 3,
prior to the fixed scroll being mounted into the rear head,
embodying the features of the present invention; and

Figure 5 is a fragmentary, cross-sectional view of an
alternative embodiment for securing the fixed scroll to the
rear head according to the present invention.

Scroll compressors are well-known in the art as useful
devices for compressing refrigeration fluids for use in
cooling systems, e.g., vehicle air conditioners. Scroll
compressors typically include fixed and orbiting scrolls,
each having circular end plates and spiroidal scroll
elements. The scrolls are maintained at an angular and
radial offset so that the spiroidal scroll elements interfit
to form a plurality of line contacts between their curved
surfaces, to thereby seal off and define at least one pair
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of fluid pockets. The motion of the orbiting scroll shifts
the line contacts along the surfaces of the spiroidal
elements, and the volume of the fluid pockets increases or
decreases depending upoh the direction of the orbital
motion. The fluid pockets collectively define the
compression chamber of the scroll compressor.

Referring now to the drawings, and particulariy to
Figure 1, there is shown generally at 10 a portion of a
scroll compressor according to the prior art, comprising a
rear head 12 and a fixed scroll 14 mounted therein by means
of threaded fasteners or bolts 16. A plurality of bosses 18
are formed in and extend from the inner surface 20 of the
rear head 12. A threaded hole 22 is formed in each boss 18
for receiving the bolts 16. An optional bottom plate 24 is
disposed on the end plate 26 of the fixed scroll 14, to
cover the heads of the bolts 16 and prevent blow-by of
compressed fluid between the compression chamber 28 and the
discharge chamber 30. The discharge chamber 30, defined by
at least a pottion of the inner surface 20 of the rear
head 12 and the apposing surface 32 of the fixed scroll 14,
receives compressed fluid from the compression chamber 28
via a discharge port 34 and associated check valve 36, and
communicates the compressed fluid to the outlet conduit 38.

It will be readily evident to one ordinarily skilled in
the compressor art that such a prior art scroll
compressor 10 could become inefficient in operation and/or
cease to operate if one or more of the bolts 16 were to
loosen over time. One or more of the bolts 16 could loosen
to such a degree that the bottom plate 24 would be urged
against the spiroidal elements of the orbiting scroll (not
shown), possibly causing the compressor 10 to seize and
fail. Moreover, the bolts 16 may loosen and the bottom
plate 24 may be displaced to such a degree that compressed
fluid would be allowed to flow between the discharge
chamber 30 and the cbmpression chamber 28 via the bolt
holes 40 which extend through the end plate 26 of the fixed
scroll 14. This would cause the compressor efficiency to

- drop, whether blow-by was occurring from the compression

£
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chamber to the discharge chamber, or from the discharge
chamber to the compression chamber.

Figure 2 illustrates yet another embodiment of a
portion of a scroll compressor 42 according to the prior
art. This scroll compressor 42 is similar to the scroll
compressor 10 of Figure 1, except for the means for
attaching the fixed scroll 44 to the rear head 46. A
plurality of internally threaded bosses 48 extend from the
end plate 50 of the fixed scroll 44. The axial end surfaces
of the threaded bosses 48 are mated to the axial end
surfaces of associated rear head bosses 52 which include
coaxial bores 54 extending through the rear head 46. A
plurality of bolts 56 are inserted through the bores 54 to
engage the threaded bosses 48, and thereby secure the fixed
scroll 44 to the rear head 46.

As will be evident to those ordinarily skilled in the
compressor art, the prior art scroll compressor 42
illustrated in Figure 2 could leak compressed fluid to the
atmosphere and/or cease to operate if one or more of the
bolts 56 were to loosen over time. If one or more of the
bolts 56 were to loosen, the end plate 50 of the fixed
scroll 44 would be allowed to move in a direction toward the
orbiting scroll (not shown), possibly causing the
compressor 42 to seize and fail. Furthermore, compressed
fluid would be allowed to escape from the discharge
chamber 58 to the atmosphere, via a gap between the apposing
axial end surfaces of the threaded bosses 48 and the rear
head bosses 52, thence along the bores 54 to the atmosphere.
Seal rings 60 would not effectively prevent the blow-by of
compressed fluid if the bolts became loose.

The present invention eliminates the possibilities of
blow-by between the compression and discharge chambers, and
the escape of compressed fluid from the discharge chamber to
the atmosphere, as inherently provided for in the prior art
scroll compressor designs.

Figure 3 illustrates a portion of a scroll
compressor 62 embodying the features of the present

invention. The scroll compressor 62 comprises, inter alia,
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a rear head 64 having a fixed scroll 66 mounted therein.

The fixed scroll 66 includes a generally circular end

plate 68 and a plurality of perpendicularly oriented
spiroidal elements 70. The fixed scroll 66 further includes
a discharge port 72 through which compressed fluid may flow,
from a compression chamber 74 past a check valve 76 thence
into a discharge chamber 78, during operation of the
compressor 62. Fluid to be compressed enters the
compression chamber 74 via an inlet conduit 80, and
compressed fluid exits the discharge chamber 78 via an
outlet conduit 82. The fluid in the discharge chamber 78 is
segregated from the fluid in the compression chamber 74 by
means of a seal 84 between the circumferential end surface
of the end plate 68 and the cylindrical surface of the rear
head 64.

The rear head 64 includes an inner surface 86 apposing
a surface 88 of the fixed scroll 66. At least portions of
the inner surface 86 of the rear head 64 and portions of the
surface 88 of the fixed scroll 66 cooperate to define the
discharge chamber 78, which communicatés compressed fluid
from the discharge port 72 to the outlet conduit 82 during
operation of the scroll compressor 62. BY the term "rear
head", as used in the present specification, is meant any
generally cup-shaped housing, at least a portion of whose
inner surface is capable of cooperating with at least a-
portion of a surface of a fixed scroll end plate to enclose
and define a discharge chamber for receiving a compressed
fluid from the scroll compressor and communicating same to
an outlet conduit.

The fixed scroll 66 is attached to the rear head 64 by
means of a plurality of pins 90 which are press-fitted into
blind coaxial bores 92 and 94 in upstanding bosses 96 and
98, respectively, extending from the surface 88 of the fixed
scroll 66 and from the inner surface 86 of the rear head 64,
respectively. The upstanding bosses 96 and 98 are disposed
intermediate the fixed scroll surface 88 and the rear head
inner surface 86. ‘This configuration precludes the blow-by
of compressed fluid between the compression chamber 74 and
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the discharge chamber 78, and eliminates the possibility of
the loss of compressed fluid from the discharge chamber 78
to the atmosphere. The techniques of press-fitting
baculiform structures into mating bores, to effect a rigid
interference fit therebetween, are well-known in the art
and, therefore, will not be discussed further. It is also
well-known to add serrations to the surfaces of the pins 90,
to assist in locking the pins 90 into the bores 92 and 94.
As will be apparent to those ordinarily skilled in the
compressor art, the bosses 92 and 94 may be formed as an
integral part of the fixed scroll 66 and/or rear head 64,
respectively. Alternatively, the bosses 92 and 94 may be
separately manufactured and rigidly attached to the

surface 88 of the fixed scroll 66 and the inner surface 86
of the rear head 64, respectively, by conventional
techniques, e.g., by welding. Furthermore, other
conventional modifications resulting in the same operability
and utility may be made. For example, the diameters and/or
surface configurations of the pins 90 and bores 92 and 94,
the numbers of pins 90 and bores 92 and 94, and the lengths
of the pins 90 and bores 92 and 94, may each, independently
be altered.

Figure 4 illustrates the scroll compressor 64 of
Figure 3 just prior to the press-fitting operation. The
pins 90 and associated bores 92 and 94 are coaxially
aligned, and the fixed scroll 66 is urged relative to the
rear head 64 in the direction of the arrow 100, to press-fit
and lock the pins 90 into the bores 92 and 94.

Figure 5 illustrates an alternative embodiment of the
attachment means according to the present invention.

Pins 102 extend from the inner surface 104 of the rear

head 106, and are adapted to be press-fitted into coaxial
bores 108 in upstanding bosses 110 which extend from the
surface 112 of the fixed scroll end plate 114. The pins 102
and/or upstanding bosses 110 may be formed as an integral
part of the rear head 106 and end plate 114, respectively,
or may separately be manufactured and attached thereto by

conventional techniques, e.g., by welding. The upstanding
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bosses 110 are disposed intermediate the fixed scroll
surface 112 and the rear head inner surface 104. It will be
apparent to those ordinarily skilled in the compressor art
that, alternatively, the configuration where pins are
attached to the surface of the end plate and bosses are
attached to the inner surface of the rear head, would have
the same operability and utility as the configuration
illustrated in Figure 5. Furthermore, the diameters,
lengths, surface configurations, and number of pins and
bores may be varied by the skilled routineer as a matter of
design choice.

An adhesive may optioﬁally be used in conjunction with
the pins and bores of the present invention. The adhesive
is applied to the surfaces of the pins and/or bores before
the pins are press-fitted into the bores. Any conventional
adhesive known to those ordinarily skilled in the art as
useful for joining metal surfaces may be used. Convenient
adhesives include fast-curing resins and thermoset plastics
such as, for example, those sold by Loctite Corporation of
Newington, Connecticut under the product designations
Loctite Retaining Compounds 609 and 620.
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CLAIMS

1. A scroll compressor, comprising:

A) a fixed scroll (66), having an end plate (68)
including a surface (88);

B) a rear head into which the fixed scroll (66) is
mounted, the rear head (64) including a surface (86)
apposing the surface (88) of the end plate (68), at least
portions of said rear head and end plate surfaces
cooperating to define a discharge chamber (78); and

C) means for attaching the fixed scroll in the
rear head, including a plurality of pins (90) press-fitted
into bores (92,94) in upstanding bosses (96,98) disposed
intermediate the fixed scroll and rear head surfaces.

2. A scroll compressor according to Claim 1, wherein
the bosses extend from the surface of the end plate toward
the rear head.

3. A scroll compressor according to Claim 1, wherein
the bosses extend from the inner surface of the rear head
toward the end plate.

4. A scroll compressor according to Claim 1, wherein
bosses extend from both the surface of the end plate toward
the rear head and from the inner surface of the rear head
toward the end plate.

5. A scroll compressor according to Claim 1, wherein

the pins extend from the surface of the end plate toward the
rear head.

6. A scroll compressor according to Claim 1, wherein
the pins extend from the inner surface of the rear head
toward the end plate.

7. A scroll compressor according to Claim 1, wherein
the pins have surface serrations.
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8. A scroll compressor according to Claim 1, wherein
an adhesive is interposed between the pins and the bores.

9. A motor vehicle, including the scroll compressor as
5 claimed in any one of the preceding claims.
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