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A valve plate assembly Iincludes an upper valve plate, a lower valve plate, an annular spacer and a center spacer. The annular
spacer Is located between the upper and lower valve plates and around the outer periphery of the upper and lower valve plates.

SoaoRRE f /[
TR - e St
R S N « w_® .-y
I ALY ""
[N

I*I ) . Pen, B N o
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca opPIc B & .

- SRR RO S 2 A\-‘
OPIC - CIPO 191 s




CA 2444082 C 2010/12/21

anen 2 444 082
13) C

(57) Abrege(suite)/Abstract(continued):
The center spacer Is located at approximately the geometric center of the valve plate assembly to provide additional support for the
valve plate assembly.
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Abstract Of The Disclosure
A valve plate assembly includes an upper valve plate, a lower valve plate,
“an annular spacer and a center spacer. The annular spacer is located between
the upper and lower valve plates and around the outer periphery of the upper and
lower valve plates. The center spacer is located at approximately the geometric'

6enter of the valve plate assembly to provide additional support for the valve

plate assembly.
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COMPRESSOR VALVE PLATE

FIELD OF THE INVENTION
10001} The present invention relates generally to refrigeration
compressors. More barticularly, the present invention relates to a reciprocating
~ piston type refrigeration compressor which incorporates a unique design for the
valve plate assembly which impro?es the clamping characteristics of the valve

plate gasket and thus improves the sealing of the valve plate gasket.

BACKGROUND AND SUMMARY OF THE INVENTION
| [0002]- Reciprocating piston type compressors typically empley su.ction
and discharge pressure actuated'valving mounted onto \e valve plate assembly
which is located at the end of a cylinder formed by a compressor body.' The
valve’ plate assembly fifteen typically sandwiched between a compressbr head
and the compressor'body. ‘A valve plate gasket is Iocated\ between the valve
plate aSsembly and the compressor body to \seal the interface.

[0003] Traditionally, the valve plate gasket is eorhpressed due to a
clamping load which is created by the attachment of the compressor head to the
compressor body. The compressor head is attached to the compressor body by
head bolts which extend through the compressor head, through the head gasket,

through the valve plate assembly through the valve plate gasket and ﬁrialh;

threadingly received by the compressor body; As these head bolts are tightened,

compression of the valve plate gasket occurs.
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[0004] Typically, the head bolts are located around the outside
perimeter of the compressor head, the valve plate assembly and the valvé plate
gasket. Thus, the val.vé plate gasket receives most of its clamping load from this
outside perimeter. Because the clamping load is generated at the outside
perimeter of the valvé_ plate gasket, there is a lower clémping load and thus a
lower amount of c'om;‘)ression'of the valve plate gasket in the center portion of
the vaI\)e plate gasket spaced from the outside perimeter. Because of this lower
amount of compression of the valve plate gasket in the center portion, most of
the valve platé gasket failures occur in this center portion.

[0005] In addition to compression of the valve plate gasket by the head
bolts, valve plate gasket co,mpres__sion‘load IS also created by the high pressure
discharge g‘as located above the valve plate assembly. This high press;.:re
discharge gas presses tﬁe valve plate assembly agai‘nst the valve plate gasket
and the compressor body. Typically the valve plate assembly IS comprised of an
u,ppér valve plate, a lower valve plate and one or more spacers located between
the upper and lbwer valve plates. In the center area of the valve plate assembly,
there is no head bolt as described abdve and thus there is no spécer'which
creates an open \)oid due to the' lack of a spacer between the upper and lower
valve plates. This means that the load, exerted by the high pressure discharge
gas, is exerted on the upper valve plate and this exerted pressure is not

\

transmitted directly to the lower valve plate in this center portion.
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According to one aspect of the present invention,

there is provided a refrigeration compressor comprlising a
compressor body defining a first and a second compression
cylinder; a compressor head attached to sald compressor
body; and a valve plate assembly disposed between said
compressor head and said compressor body, said valve plate
assembly comprising: an upper valve plate; a lower valve
plate; an annular spacer disposed between said upper and
said lower valve plate, and annular spacer surrounding said

first and second compression cylinders; and a center spacer

disposed between said upper and said lower valve plate, said

center spacer being located between said first and said

second compression cylinders.

According to another aspect of the present
invention, there is provided a valve plate assembly for
disposition between a compressor head and a compressor body,

the valve plate assembly comprising: a first plate; a second

plate; and a spacer disposed between said first plate and

said second plate, said spacer supporting a compressive load

pr—iv

at a center of each of said first and second plates when the

valve plate assembly i1s secured between the compressor head

and the compressor body.

According to another aspect of the present

invention, there 1s provided a refrigeration compressor

comprising: a compressor head; a compressor body; and a

valve plate assembly including a first plate and a second

plate disposed between and providing communication between

sald compressor head and said compressor body, said first

and second plates being separated and supported by a center

spacer disposed approximately centrally relative said first

and second plates.

2a
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[0006] Some embodiments of the present 1nvention

provide the art with a unique valve plate assembly which
improves the valve gasket clamping load i1n the center

portion

2b
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“and thus it significantly reduces valve gasket failures. The unique valve plate
assembly of some embodiments of the present invention iricludes a center spacer which 1s located
between the upper and lower valve plates in the.center portion of the valve plate
assembly. By incorporating this additional center spacer, the valve plate '
assembly exerts an increased clamping force in this center portion to ihorease
the compression of the valve plate gasket and thus iniprox)e its pe.rformance and
durability.

[0007] In the first embodiment of the present invention, the center
spacer defines a bolt hole which extends through the spacer. A center bolt is
assembled through the valve plate assembly using this bolt hole and it is

- threadingly received by the compressor body. When this center bolt is tightened,
it provides additional clamping load to the valve plate gasket in the center port‘ion
to produce a more even Qlamping load throughout the entire vélﬂxe plate gasket to
imprdve performance and durability while reducing failures. The center bolt can
extend only through the valve plate assembiy and through thé valve plate gasket
into the Compréssor body or the center bolt can extend through the compressor
head, through the valve plate assembly and through the valve plate gasket into
the compressor body if desired.

[0008] In another embodiment of the present invention, the center
spacer does not include the bolt hole. The center spacer is located within the

center portion of the valve plate assembly to transmit both the clamping load and
the pressure exerted by the high pressure discharge gas from the upper valve

plate, to the lower valve plate, to the valve plate gasket and finally to the
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compressor body. This additional load exerted onto the valve plate gasket at its
center portion increases the compression of the gasket at the center portiotn to
produce a more even blamping load throughout the entire valve plate gasket to
improve performance and durability while reducing failures. This additional
embodiment is useful when it is not possible to assemble a center bolt due to a
compressor unloader system or other features of the compressor being locéted
at a position which limits access to the center portion of the valve plate assembly.

[0009] Further areas of applicability of the present invention - will
become apparent from the detailed description provided hereinafter. it should be
understood that the detalled description and specific examples, while indicating
the preterred embodiment of the invention, are intended for purposes of

illustration only and are not intended to limit the scope of the in.vent.ion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The present invention will become more fully understood from

the detailed description and the accompanying drawings, wherein:

[0011]  Figure 1 is a side view of a compressor assembly incorporating

the unique valve plate assembly in accordance with an embodiment of the present invention;

[0012] Figure 2 is a top view of the compressor assembly illustrated in

Figure 1;

~

[0013] Figure 3 is a partial cross-sectional view through".the-

compressor assembly illustrated in Figure 1 and 2 where each cylinder is shown

rotated 90° about a central axis:
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[0014] Figure 4 is a top plan view of the unique valve plate assembly
illustrated in Figure 1-3; . ' .

[0015] Figuré 5 is a side cross-sectional yiéw of the unique valve plate
assembly illustrated in Figure 4.

[0016] Figure 6 is a partial cross-sectional view similar to FigUre 3
through a compressor éssembly in accordance with another embodiment of the
present invention; and

[0017] Figure 7 is a side cross-sectional view of a unique valve plate

assembly in accordance with another embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0018] The following description of the preferréd embodiment(s) Is
merely exemplary in nature and is in no way intended to limit the invention, its
applic¢ation, or uses. ‘There is shown in Figures 1-5 and compressor assembly 10
 which incorporates the unique valve plate assembly in accordance with the
present invention. Compressor assembly 10 comprises a compressor body 12, a
compressor head 14','a head gasket 16, a valve plate .assembly 18 and a valve
plate gasket 20.

[0019] Compressor body 12 defines a pair of compression cylinders 22
within which a piston 24 is slidably disposed. Each compression cylinder 22 is in

communication with both a discharge chamber and a suction chamber thro'ugh“

valve plate assembly 18.
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[0020] Valve plate assembly 18 comprises an upper valve plate 26, a
lower valve plate 28, an annular spacer 30 a plurality of ihterior spacers 32 ahd a
center spacer 34. Valﬁe plate assembly 18 defines a pair of suction passages 36
which are in communication with the suction chamber of compression assembly
10 and a pair of discharge passages 38 which are in communication with the
discharge chamber of compressor assembly 10. Each discharge passage 38 Is
defined by a fadially inclined or beveled sidewall 40' extending between.an upper
surface 42 and a lower surface 44 of valve plate assembly 18. Beveled sidewall
40 is formed from upper valve plate 26. A surface 46 of beveled sidewall 40
provides a valve seat for a diScharge valve member 48 which is urged into
sealing engagement therewith by discharge gas pressure and a spring 50
ex,teﬁding between discharge ivalveu' merﬁber 48 and a bridge-likeretéi_ner 52.

[0021] As shown, discharge valve membef'48 is of a siZe and a shape
relative to discharge passage 38 so as to pl‘ace a lower sUrfaCe 54 thereof in
substantially coplanar relationship to lower surface 44 of valve plate assembly
18. Spring 50 is located in a recess 56 provided in retainer 52. Discharge valve
member 48 is essentially pressure actuated and spr'"'ing 50'is choéen primarily to
provide stability ahd also to provide an initial closing bias or preload to establish
an initial seal. Other types of springs, other thah that illustrated may of course be
used for this purpose. Retainer 52, which a.lso serves as a stop to Iimit' the

opening movement of valve member 48 is secured to valve plate assembly 18 by

a pair of suitable fasteners 58.
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[0022] Annular spacer 30 is disposed between upper valve plate__ 26
and lower valve plate 28 and annular spacer 30 forms suction passage 36 With
upper valve plate 26 ahd lower valve platé 28. The plurality of interior spacers 32
are positioned around each compression cylinder 22 as illustrated in Figure 4.
Valve plate assembly 18 is ,s.ecured to compressor body 12 when compressor
head .14 :is secuféd to compres.sdr body 12. Valve plate assembly 18 is
sandwiched between compressor head 14 and cbmpressor body 12 with valve
plate gasket 20 being sandwiched between valve plate assembly 18 and
csompr'essor body 12 and head gasket 16 being sandwiched between valve plate
assembly 18 and compressor head 14.

[0023] A plurality of bolts 60 extend through compressor head 14, head
gasket -1 6, upper valve plate 26 of valve plate assembl\y 18, annular spacer 30 of'
valve plate assembly 18, lower valve plate 28 of valve plate assembly 18, valve
plate gasket 20 and are threadingly received by compressor body 12. Thé
tightening of bolts 60 compresses valve plate gasket 20 to provide a sealing
relationship befween valve plate assembly 18 and compressor body 12 prov'ide a .
sealing relationship between valve plate assembly 18 and cdmpréssor heéd 14.
As shown in the Figures, the plurality of bolts 60 and annular spacer 30 of valve
plate assembly 18 are located\ around the outer circumferential portion of
compressor head 14 and valve plate assem‘bly 18. ln..the prior art, the plurality of
bolts 60 extending through compressor head 14, head gas-ket 16, valve piaté

assembly 18, valve plate gasket 20 and threadingly received by compressor

body 12 were the only mechanical means for providing a compressive load to
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valve plate gasket‘20. While this compressive load was sufﬁcient for the' opter
circumferential portion of valve plate gasket 20 , the center portion of valve plate
gasket 20 would see .I.ess of a compressive load than thé outer circumferential
portion due to the distance between the center portion and each of the plurality of
bolts 60.

[0024] The present invention improves the compressive characteristics
of valve plate gasket 20 and thus its performance and durability by adding center
spacer 34. Center spacer 34 is located at approximately the geometric center of
valve plate assembly 18 at a position which is on a line which extends between
the geometric center of one compression cylinder 22 and the geometric center of
- an adjacent compression cylinder 22. This places center spacer 34 generally
midway between both the length and width' of valve plate assembly 18. Center
" 'spacer 34 extends betwéen uppervalve plate 26 and -Iower valve plate 28 and is
received within a bore 62 defined by lower valve plate 28. While illustrated as
being reaeived in bore 62 in lower valve plate 28, bore 62 could be located in
upper valve piate 26 and center spacer 34 could be reversed from what is
illustrated if desired. Center spacer 34 defines a through hole 64 which is
aligned with a hole 66 extending through upper valve plate 26. A center bolt 68
extends through hole 66 of upper valve plate 26, through hole 64 of center
spacer 34 and is threadingly received in.compressor body 12. The tightening of
center bolt 68 provides additional compressive load for valve plate gasket 20 ai

the center of valve plate gasket 20 to increase the compression of valve plate

gasket 20, to produce a more even clamping load throughout the entire valve
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plate gasket 20 and to improve both the performance and durability of its segling
function. ‘

[0025] Valve plate assembly 18 further defines an annular valve seat
70 and sidewall 40 defines an annular valve seat 72 located at its termihal end.
Disposed between valve seat 70 and valve seat 72 is suction passage 36.

- [0026] Valve seat 72 of sidewall 40 is positioned in coplanar
relationship with valve seat 70 of valve plate assembly 18. A suction reed valve
member 76 in the form of an annular ring sealingly engages, in its closed
position, valve seat 72 of sidewall 40 and valve seat 70 df valve plate assembly
18 to prevent passage of fluid from c\ompres'sion cylinder 22 into suction passage
36. A central opening 78 is provided in ‘suction reed valve member 76 and is
arranged coaxially with discharge passage 38 so as to allow direct‘ fluid flow
communication between compression cylinder 22 a'nd lower surface 54 of
discharge valve member 48. Suction reed valve member 76 also includes a pair
of diametrically opposed radially‘outWardly extending tabs 80. One tab 80 is
used to secure reed valve mémber 76 to valve plate assembly 18 using a‘lpair of
drive studs 82. .

[0027] As piston 24 within compression cylinder 22 moves away
from valve plate assembly 18 during a suction stroke, the pressure differential
between compression cylinder 22 énd suction passage 36 will cause suction
reed valve member 76 to deflect inwardly with respect to compression cylin}jer\

22, 1o its open position (shown in dashed lines in Figure 3), thereby enabling gas

flow from suction passage 36 into compression cylinder 22 between valve seats
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70 and 72. Because.only tabs 80 of suction reed valve member 76 extend
outwardly beyond the sidewalls of compression cylinder 22, suction fluid ﬂowf will
readily flow into compfession cylinder 22 around substantially the entire inner
and outer peripheries of suction reed valve member 76. As a compression
stroke of piston 24 begins, suction reed valve member 76 will be forced into
sealing engagement with valve seat 70 and valve seat 72. Discharge yalve
member 48 will begin to open due to the pressure within compression cylinder 22
exCeeding the pressure withih discharge passage 38 and the force exerted by
spring 50. The compressed gas will be forced through central opening 78, past
discharge valve member 48 and Iinto discharge passage 38. The concentric
arrangement of valve plaﬁte assembly 18 and reed valve member 76 allow
substantially the entire available surface area overlying compression cylinder 2_2
to be utilized for suction and discharge valving and porting, thereby allowing
maxirmum gas flow both into and out of compression cylinder 22.

[0028] The continuous stroking of piston 24 within compression
cylinder 22 cohtinuously causes suction reed valve member 76 and discharge
valve member 48 to move between their open and closed positions. Compfessqr
body 12 includes an angled or curved portion 84 at the outer edge of
compression cylinder 22 adjacent the free end of suction reed valve member 76
to provide a friendly surface for suction reed valve member 76 to bend against,

thereby significantly reducing the bending stresses generated within the free end

tab 80.

10
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[0029] Referring now to Figure 6, a compressor assembly 119 In
accordance with another embodiment of the present invention is illustrated. ‘The _
embodiment illustrated in Figure 6 is the same as the embodiment illustrated in |
Figure 3 except that center bolt\68 has been replaced by center bolt 168. Center
bolt 68 extended through valve plate assembly 18 and valve plate gasket 20 and
was threadingly received by compressor body 12. Center bolt 168 illustrated in
Figure 6 extends through cylinder head 14, valve plate assembly 18 and valve
plate gasket 20 and is threadingly received\ by compressor body 12. In order to
exert the addition compreésive loads, an extension 170 is added to cylinder head
14 through whibh center bolt 168 extends. The operation, function and features
of compressive assembly 110 are the same as those described above for
compressor assembly 1 0. .

[0030] Referrihg now to Figure 7, a valve plate assembly 118 in
accordance with another embodiment of the present invention is illustrated.
Valve plate assembly 118 is the same as valve plate assembly '18 except that
center spacer 34 has been replaced with center spacer 134. Center spacer 134
is located at the same position as center spacer 34 which is at approxih1atély the
geometric center 'of valve plate assembly 118. This places center spacer 134
generally midway between both the lengthahd width of valve plate assembly 118
or the same position as shown for center spacer 34 in Figure 4. Center spacer

\

134 extends between upper valve plate_ 26 and lower valve plate 28 and is
received within a bore 162 defined by upper valve plate 26. While illustrated as

being received in bore 162 in upper valve plate 26, bore 162 could be located in

11
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‘ Iower'valve plate 28 and center spacer 134 could be reversed from wh§t is
illustrated if desired. -
[0031) , Bécause center spacer 134 is a solid member, center bolt 68
or 168 are not included and thus valve plate gasket 20 does not receive
additional compression at its center portion through the tightening of a center
bolt. Instead, the additional compressive load applied to the cente'r portion of
valve plate' gasket 20 is applied by the addition of a center rb SImilar to 'extension
170 iustrated in Figure 6 and by gas pressure from compressed gas which is
located in the gas discharge chamber located above valve plate assembly 118.
Compressed gés at disbharge pressure exerts a load on upper valve plate 26
and this load is transferred directly to lower valve plate 28 through center sbacer
134. In addition, the tightening of ‘bo‘lts‘ 60 exert a load on upper ;al,ve plate 26
'through the center rib (not shown) and thfs Ioad is also tfansferred directly to
lower valve plate 28 through'ﬁcenter spacer 134. The exerted load on lower valve
plate 28 is then exerted on valve plate gasket 20 to provide additional
compressive load for valve plate gasket 20 at the center of valve plate gasket 20
to increase the compression of valve plate gasket 20, to .produce a' m.ore even \
clamping load throughout the entire valve plate gasket 20 and to improve both
the performance and durability-of its sealing function. In the prior art where
center spacer 134 is not present, the p.ressuré load exerted on upper valve plate .
26 is not directly transferred to lower valve plate 28. . ‘ '
[0032] The description of the inventfon iIs merely exemplary in.

hature and, thus, variations that do not depart from the gist of the invention are

12
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intended to be within the scope of the invention. Such variations are not to be

regarded as a departure from the spirit and scope of the invention.
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CLAIMS:

1. A refrigeration compressor comprilising

a compressor body defining a first and a second

compression cylinder;

5 a compressor head attached to said compressor

body; and

a valve plate assembly disposed between said
compressor head and said compressor body, said valve plate

assembly comprising:
10 an upper valve plate;
a lower wvalve plate;

an annular spacer disposed between said upper and

said lower valve plate, and annular spacer surrounding said

first and second compression cylinders; and

15 a center spacer disposed between said upper and
salid lower valve plate, said center spacer being located

between said first and said second compression cylinders.

2 . The refrigeration compressor according to claim 1

wherein said center spacer 1s disposed on a line which

20 extends between a geometric center of said first compression

cylinder and a geometric center of said second compression

cylinder.

3. The refrigeration compressor accordiling to claim 2

s

wherein said center spacer defines a through bore.

25 4. The refrigeration compressor according to claim 2
wherein said center spacer 1s located at approximately the

geometric center of gsaid valve plate assembly.

14
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5. The refrigeration compressor according to claim 4

wherein said center spacer defines a through bore.

6 . The refrigeration compressor according to claim 1

wherein said center spacer 1s located at approximately the

geometric center of said valve plate assembly.

7 . The refrigeration compressor according to claim 6

wherein saild center spacer defines a through bore.

8 . The refrigeration compressor according to claim 1
wherein said center spacer defines a through bore concentric
with a hole extending through said top plate and a hole
extending through said bottom plate.

9. The refrigeration compressor accordiling to claim 8

further comprising a bolt extending through said hole in

said top plate, through said hole in said top plate, through
sald through bore and through said hole i1n said bottom
plate, said bolt being threadingly received by saild

compressor body.

10. The refrigeration compressor according to claim 9

wherein sailid center spacer 1s disposed on a line which

P

extends between a geometric center of said first compression

P

cylinder and a geometric center of said second compression

cylinder.

11. The refrigeration compressor according to claim 10
wherein sailid center spacer 1s located at approximately the

geometric center of said valve plate assembly.

12. The refrigeration compressor according to claim 9

wherein said center spacer 1s located at approximately the

geometric center of said valve plate assembly.

15
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13. The refrigeration compressor according to c¢laim 1
wherein sald center spacer 1s disposed within a hole defined

by said upper valve plate.

14 . The refrigeration compressor according to claim 13
wherelin said center spacer 1s disposed on a line which
extends between a geometric center of said first compression
cylinder and a geometric center of said second compression

cylinder.

15. The refrigeration compressor according to claim 14
whereiln sailid center spacer 1s located at approximately the

geometric center of said valve plate assembly.

16. The refrigeration compressor according to claim 13
wherein saild center spacer 1s located at approximately the

geometric center of said valve plate assembly.

17. The refrigeration compressor according to claim 1
wherein sald center spacer 1s disposed within a hole defined

by said lower valve plate.

18. The refrigeration compressor according to claim 17
wherein saild center spacer 18 disposed on a line which
extends between a geometric center of said first compression

cylinder and a geometrilc center of said second compression

cylinder.

19. The refrigeration compressor according to claim 18
wherein sald center spacer 1s located at approximately the

geometric center of said valve plate assembly.

20 . The refrigeration compressor according to claim 17
wherein said center spacer 1s located at approximately the

geometric center of said valve plate assembly.

16
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21. A valve plate assembly for disposition between a
compressor head and a compressor body, the wvalve plate

assembly comprising:

a first plate;
a second plate; and

a spacer disposed between saild first plate and

sald second plate, said spacer supporting a compressive load

at a center of each of said first and second plates when the

valve plate assembly is secured between the compressor head

and the compressor body.

22 . The valve plate assembly according to claim 21,

wherein said first plate includes a plurality of valve seats
that enable communication between the compressor head and

the compressor body.

23. The valve plate assembly according to claim 21

or 22, wherein sailid spacer 1s engaged with a bore formed 1n

sald first plate or said second plate.

1)

24 . The valve plate assembly according to any one of

claims 21 to 23, further comprising an annular spacer

disposed about a circumference of and between said first

plate and said second plate.

Y

25. The wvalve plate assembly according to any one o:
claims 21 to 24, further comprising a plurality of
intermediate spacers disposed at predetermined positions

between said first plate and said second plate.

_
p—

26 . The valve plate assembly according to any one of

claims 21 to 25, wherein said spacer contains a through hole

adapted to receive a fastener that secures said first plate

to said second plate.

17
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27 . The valve plate assembly according to any one of

claims 21 to 26, further comprising an extension extending

between the compressor head and said first plate.

28. The valve plate assembly according to claim 27,
5 further comprising a plurality of bolts, at least one of the
bolts traveling through said extension, said spacer, and

sald second plate to the compressor body.

29. The valve plate assembly according to claim 27

or 28, wherein said extension 1s a load-bearing extension.
10 30. A refrigeration compressor comprising:
a compressor head;

a compressor body; and

a valve plate assembly including a first plate and
a second plate disposed between and providing communication
15 between said compressor head and said compressor body, said

first and second plates being separated and supported by a

center spacer disposed approximately centrally relative said

first and second plates.

31. The refrigeration compressor according to

20 claim 30, wherein said center spacer 1s circular shaped.

32. The refrigeration compressor according to claim 30

or 31, wherein said center spacer 1s adapted to recelve a

bolt that secures said compressor head to said compressor

body.

25 33. The refrigeration compressor according to any one

of claims 30 to 32, whereilin said center spacer supports a

compressive load between said first and second plates.

18
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34 . The refrigeration compressor according to any one

=

of claims 30 to 33, further comprising an extension that

b

n

extends radially from said compressor head to a surface ot

salid first plate, wherein said center spacer and said

extension supports a compressive load between said first and

second plates.

35. The refrigeration compressor according to any one

of claims 30 to 34, further comprising an annular spacer

disposed about a circumference of and between said first
plate and said second plate, wherein said center spacer and

salid annular spacer support a compressive load between said

first and second plates.

36. The refrigeration compressor according to any one

of claims 30 to 35, wherein said first plate includes a pailr

p—
p—

of valve seats, and saild center spacer 1s dilisposed between

sald valve seats.

SMART & BIGGAR

OTTAWA, CANADA

PATENT AGENTS
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