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suction gas plenum. Pistons are provided with multiple suction gas entrances and a semi-toroidal suction valve to provide an
efficient means of introducing suction gas into a compression chamber during a suction stroke of the compressor. A spherical

discharge valve assembly Is provided in a valve plate adjacent the compression chamber for improved flow characteristics and
Increased through flow area.
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A hermetically sealed reciprocating refrigeration
compressor has a suction gas arrangement including a
suction gas plenum formed integral with a cylinder block
for supplying suction gas directly to a cylinder so as to
eliminate the need for external suction gas condults.
Apertures are formed about the circumference of the
cylinder for receiving suction gas directly from the
suction gas plenum. Pistons are provided with multiple
suction gas entrances and a semi-toroidal suction valve
to provide an efficient means of introducing suction gas
into a compression chamber during a suctilion stroke of the
compressor. A spherical discharge valve assembly 1s
provided in a valve plate adjacent the compression
chamber for improved flow characteristics and increased

through flow area.
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SUCTION MANIFOLDING ARTERIAL CYLINDER BIOCKS AND PISTONS FOR
| COMPRESSORS AND PUMPS

BACKGROQUND OF 1 NVENTION

The invention relates generxrally to fluid pumps or
compressors'for compressing fluids such as refrigerant
gases. More particularly, the invention relates to
suction intake manifold/plenum arrangements for
introducing suction gas into the cylinder portion of
reciprocating compressors. The present invention relates
specifically to compressors in which the motor and
compressor are enclosed in a hermetically sealed casing
or housing.

Prior compressors of this type involve suction gas
intakes, passage tubes, plenums, and manifolds which are
external to and separate from the cylinder block of the
compressor. Such a compressor 1S illustrated in U.S.
Patent No. 4,721,443 (Allen), which 1is
assigned to the assignee of the present invention. Other
such arrangements are disclosed in U.S. Patent
No. 5,080,130 (Terwilliger) and U.S. Patent NO. 5,326,231
(Pandeya et al). Such prior suction manifolds consist ot
numerous interconnected parts making assembly and

maintenance complex and expensive, especlally when

separate suction manifolds are regquired to supply suction

gas to both sides of the cylinders.

Because of economic and operational concerns, the

size, weight, and complexity of such compressors are




Ch

10

15

20

25

CA 02231900 1998-03-12

preferably minimized while providing superior capacity
and efficiency of operation. Overall, system dynamics
must be considered when designing such systems. Such
dynamics 1nclude operating temperature, inertial forces
within the compressor, system durability, noise, etc.
One concern assoclated with all such compressors 1is the
desire to minimize any heat galn realized by the suction
gas after entering the compressor housing and while
passing along the suction gas passageway before entering
the compression chamber of the cylinder.

In the prior art compressors, the suction gas
passageway 1s separate from the cylinder block and in
many cases multiple passageways and pulsation/noise
attenuators are required. The length of external suction
passage tubing 1s a source of extensive vibrations and
high and low frequency noise. External tubing requires
special means, such as attenuating chambers, increased
stiffness, special plastic materials, etc., to reduce gas
pulsations, elimlnate resonance, and minimize heat
transfer to the suction gas from the environment within
the compressor shell.

A problem commonly associlated with refrigerant
compressors 1s that the suction gas, as it passes through
the hermetically sealed compressor housing to the
cylinder, absorbs heat generated during compressor
operation. This results 1n a reduction 1n suction gas
density before it is introduced into the compression

chamker, which causes a decrease 1n operating efficiency.
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A combination suction plenum and cylinder block is
needed which minimizes heat transfer to the suction gas,
simplifies construction, and improves efficiency. A need
exists to provide a suction gas arrangement of superior
thermodynamic characteristics whereby suction gas 1is
communicated from a suction gas 1nlet to the compression
chamber with minimal heat gain. A further need 1is for a
suction gas arrangement comprising few parts and
interconnections for a reduction 1n costs associated with
manufacturing, i1nventory, and maintenance.
SUMMARY OF THE INVENTION

The present invention provides a combilnation suction
gas plenum and cylinder block which eliminates the need
for external suction gas conduits. The 1mproved suction
gas arrangement minimizes the distance travelled by the
suction gas while 1n the compressor, minimizes suction
gas heat gain, and improves compressor operating
efficiency. The suction gas plenum integrally formed in
the cylinder block surrounds the cylinders and allows
suction gas to be drawn into the cylinders through
apertures formed about the circumference of the cylinder
walls during a suction stroke. Accordingly, the present
invention eliminates the need for external suction gas
condulits to supply suction gas to multiple apertures
about the cylinders.

A coupling provided in the housing of the compressor

couples the compressor to a source of suction gas and

communlicates suction gas 1into the compressor for delivery
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to the cylinders for compression. In one form, the
coupling 1s connected directly to the inlet of the
suction gas plenum, so as to eliminate the need for
conduits external to the block to deliver suction gas to
the cylinders. Intermediate the coupling and the suction
gas inlet to the block may be a suction muffler. Suction
gas is drawn into the suction gas plenum formed 1n the
block and enters the cylinder through apertures
positioned about the circumference of the cylinder.
Openings provided in the cylindrical walls of the
reciprocating pistons receive suction gas from the
apertures formed in the walls of the cylinders.

A suction valve 1s provided 1in each piston head for
communicating suction gas into the compression chamber
during the suction stroke. Suction gas 1s thereby
communicated into the cylinder and compression chamber
without the need for condults external to the cylinder
block. Further, semi-toroidal suction valves and
spherical-shaped discharge wvalves may be used to 1lmprove
the flow pattern of the suction gas and discharge gas
respectively and 1ncrease through flow area.

To enhance compressor operating efficiency, 1t 1is
important to minimize heat gain associated with the
communication of suction gas from the housing 1inlet to
the compression chamber of the cylinder. Accordingly, 1t
is a specific objective of this invention to minimize the
length of travel which the suction gas must undergo

during compressor operation. The design of the present
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invention involves minimizing the special displacement
between the inlet and the suction muffler and between the
suction muffler and the cylinder head or block. To
reduce the number of parts and the costs associated with
manufacturing and to help minimize suction gas heat gain,
suction gas tubing external to and separate from the
cylinder head are eliminated.

Accordingly, one advantage assoclated with the
present combination suction gas plenum and cylinder block
is the realization of improved thermodynamic
characteristics. By eliminating the need for external

suction gas conduits and introducing gas 1nto the

cylinder in a more efficient manner, suction gas
experiences minimal heat gain and compressor efficiency
1s enhanced.

Another advantage assoclated with the present
invention is a reduction in the number of parts required
and associated interconnections which results 1in a
reduction in costs associated with manufacturing,
inventory, and malntenance.

Yet another advantage associated with the
present invention is an improved means of 1introducing
suction gas into the cylinders and reducing the noise and
vibrations generated during compressor operation.

According to one aspect of the present
invention there is provided a reciprocating hermetic
refrigerant compressor, comprising a housing; a motor
disposed in said housing a stator and a rotor connected
to a crankshaft; a cylinder block disposed in said
housing and having an inner wall and an outer wall, said
inner wall being at least partially separated from said
outer wall, said outer wall surrounding said inner wall;

a cylinder formed in said inner wall and having a suction
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gas aperture extending through said inner wall into said
cylinder; a cylinder head attached to said cylinder
block; a piston reciprocatingly received 1n said cylinder
and drivingly connected to said crankshaft; a suction gas
plenum provided in the space between said inner wall and
salid outer wall and at least partially surrounding sald
cylinder, said suction gas aperture being in fluid
communication with said suction gas plenum; and a suction
gas inlet in fluid communication with said suction gas
plenum and said suction gas aperture, whereby suction gas
is drawn directly into said cylinder through said suction
gas aperture from said suction gas plenum during a
suction stroke of said compressor.

According to another aspect of the present
invention there is provided a reciprocating hermetic
refrigeration compressor comprising a suction gas muffler
adapted to receive suction gas; a cylinder block having
an inner wall and an outer wall at least partially
surrounding said inner wall and being at least partially
separated from said inner wall; a cylinder formed in said
inner wall and having at least one suction gas aperture
formed therein; a piston reciprocatingly received 1in sald
cylinder and having at least one suction gas entrance and
a suction gas passage; a suction gas plenum formed 1in the
space between said inner wall and said outer wall; a
cylinder head connected to said cylinder block and having
a suction gas inlet in fluid communication with said
suction gas muffler and said suction gas plenum; a valve
plate interposed between said cylinder head and said
cylinder block and having a discharge port; a discharge
valve interposed between said valve plate and said
cylinder head and comprising a discharge valve seat and a
discharge valve member, said cylinder, said piston, saild

valve plate, and said discharge valve defining a
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compression chamber; and a suction valve provided on said
piston and comprising a suction valve member and a

suction valve seat, during a suction stroke said suction

valve member unseating from said suction valve seat so as

to permit suction gas to low from the suction gas

muffler, through said cylinder head, through said suction
gas plenum, through said suction gas entrance, through
said suction gas passage, and into sald compression
chamber.

According to yet another aspect of the present

invention there is provided a reciprocating hermetic

refrigerant compressor, comprising:

a housing;

a motor disposed in said housing and having a

stator and a rotor connected to a crankshaft;

a cylinder block disposed in said housing and

having an outer wall;

a cylinder head attached to said cylinder
block;

a cylinder disposed within said cylinder block

and having an outer surface and an inner surface, said

inner surface adapted to receive a reciprocating piston,

sald cylinder block outer wall surrounding said cylinder
with said cylinder outer surface being adjacent to and at
least partially separated from said chinder block outer
wall so as to form a space therebetween;

‘a suction gas aperture extending through said

cylinder;

a suction gas plenum at least partially formed

between said cylinder outer surface, said cylinder block
outer wall, and said cylinder head, said suction gas
plenum at least partially surrounding said cylinder, said

suction gas aperture being in fluid communication with
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sald suction gas plenum and a volume within
sald cylinder; and
a suction gas 1inlet 1n fluid communication with said
suction gas plenum and said suction gas aperture, whereby

suction gas 1s drawn directly into said cylinder through

sald suction gas aperture from said suction gas plenum

during a suction stroke of said compressor.

BRIEF DESCRIPTION OF THE DRAWINGS

The above mentioned and other features and

objects of this invention, and the manner of attaining

them, will become more apparent and the invention itself

will be better understood by reference to the following

g—

description of embodiments of the invention taken in

conjunction with the accompanying drawings, wherein:
Fig. 1 i1s a partial cross-sectional side view

of a multi-cylinder reciprocating refrigeration

compressor including the suction gas arrangement of the

present invention;

Fig. 2 1s an exploded perspective and partial

sectional view of the cylinder block, wvalve plate, and

valve head associated with the suction gas arrangement of
Fig. 1;

Fig. 3, located on the same drawing sheet as Fig. 1,
1s a sectional perspective view of the cylinder block of
Fig. 2; '

Fi1g. 4 1s a flow diagram representing the suction

gas flow channels associated with the suction gas plenum

formed in the cylinder block of Fig. 2;

Fig. 5 1s a plan view of the cylinder block of Fig.
2;
Fig. 6(A) 1s an exploded partially cut away

perspective view of the piston, valve plate, and
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discharge valve of the reciprocating compressor of Fig.

1;

Fig. 6(B) 1s an exploded sectional perspective view

of the piston head and suction valve assembly associated
> with the piston of Fig. 6(a); and
Fig. 7 1s a partilal cross-sectional perspective view

=

of an alternative arrangement of the combination suction

plenum and cylinder block of the present invention.

Corresponding reference characters indicate

10 corresponding parts throughout the several views. The

exemplifications set out herein illustrate a preferred

embodiment of the invention, in one form thereof, and
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such exemplifications are not to be construed as limiting
the scope of the invention in any manner.
DETAILED DESCRIPTION OF THE INVENTIC

Referring now to the drawings and particularly to
Fig. 1, reciprocating hermetic compressor 10 1includes
housing 12, c¢ylinder head 14, cylinder block 16, and
motor 18. Housing 12 includes upper housing shell 20 and
lower housing shell 22 which are circumferentially welded
or otherwise joined so as to provide a hermetically
sealed compressor unit. Cylinder block 16 1is
conventionally constructed of die-cast metal, such as
aluminum, and has two cylinders 32 and 34. Reciprocating
pistons 36 and 38 are received 1in cylinders 32 and 34 and
are rotatably driven by crankshaft 37.

Valve plate 24 i1is mounted between block 16 and head
14 and includes discharge valve ports 28 and 30.
Discharge ports 28 and 30 respectively communicate
between cylinders 32 and 34 and discharge cavities 40
formed in cylinder head 14. Discharge valves 42 and 44
are mounted between valve plate 24 and cylinder head 14
and are in communication with cylinders 32 and 34.
During compressor operatiori, suction gas 1s drawn 1nto
cylinders 32 and 34 and 1s compressed by the operation of
pistons 36 and 38. The compressed refrigerant gas 1s
discharged from compression chambers 33 and 35, formed in
cylinders 32 and 34, through discharge valves 42 and 44

respectively. Compressor 10 1s of the general type
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described in U.S. Patent No. 4,721,443 (Allen).

In accordance with the present invention, cylinder
block 16 i1ncludes inner wall 63 and outer wall 65, which
are at least partially spacially separated. Inner wall
63 defines cylinders 32 and 34 and the space between
inner wall 63,and outer wall 65 constitutes suction gas

plenum 62. Suction gas plenum 62 at least substantially

surrounds cylinders 32 and 34, as illustrated in Figs. 2,

3, 4, and 5, and is in communication with cylinders 32
and 34 via c¢ylinder wall apertures 80. This 1s described
1n more detail below. ‘
Referring to Figs. 1 and 2, the flow of suction gas
through compresser section 15 of compressor 10 1s
described as follows.‘ Suction gas enters compressor 10
through inlet er coupling 21 provided on and through

housing 12 and is conventionally received into suction

muffler 59. To minimize the distance traveled while 1n

compressor 10, suction gas exits suctlon muffler 59 and
directly enters cylinder head 14 at suction gas aperture
58. In accordance with the present invention, no
external suction gas tubing 1s requlred to supply suction

gas to c¢cylinders 32 and 34. Suction gas travels through

suction gas chamber 60, which 1s separated from discharge

cavities 40 by cylinder head wall 72. Suction gas 1is
drawn from suction gas chamber 60, through suctlon gas

opening 26, which is formed in valve plate 24, and 1into

suction gas plenum 62.
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Fig. 7 1llustrates an alternative suction gas

arrangement according to the present invention. Suction

gas enters and exits the suction muffler as described

above. To further minimize the distance traveled while
1n compressor 10, suction gas exits suction muffler 59
and enters suction plenum 62 directly via outer wall

aperture 108 formed 1in block 16. Unlike the arrangement

of Fig. 2, suction gas 1s not required to flow through

-

cylinder head 14 or valve plate 24. This serves to

further reduce the distance traveled by the suction gas

prior to compression and the heat gain associated with

g

such exposure. The remalinder of the operation is as

described above and below.

Referring now to Figs. 1-5, cylinder block 16

includes floor 61 which separates suction gas plenum 62

from suction gas channels 76 and 78, which are in direct

fluid communication with cylinders 32 and 34. Orifices
74 are formed 1in floor 61 and are 1n communication with

suction gas plenum 62 and suction gas channels 76 and 78.

suction gas 1s drawn into orifices 74 from suction gas
plenum 62 and flows along suction gas channels 76 and 78.
suction gas 1s ultimately drawn into cylinders 32 and 34

via cylinder wall apertures 80 which are located about

the circumference of cylinders 32 and 34.
By forming a suction plenum within the cylinder
block which at least substantially surrounds the

cylinders, the present invention achieves enhanced
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communication of suction gas into the cylinder. Multiple
cylinder wall apertures 80 are spaced circumferentially
about cylinders 32 and 34 and allow suction gas to enter
the cylinder simultaneously from multiple locations.

This improved method of introducing suction gas into the
cylinders provides increased flow of suction gas 1nto the
cylinder and helps eliminate noise and vibrations.
Without such a suction gas plenum in the cylinder block,
separate external suction gas tubing would be required to
supply suction gas to the cylinder from multiple
locations. The use of external tubing would result 1in a
lengthened route to the cylinder and added suction gas
heat gain. To further reduce pulsations and noise
associated with compressor operation, walls or baffles 64
and 66 extend radially from inner wall 63 so as to form
restricted passages 68 and sub-plenums 70 in suction
plenum 62.

In addition, compressor operating efficiency 1is
improved by providing a more effective discharge and
suction valve arrangement. Figs. 1, 2, 6(A), and 6(B)
illustrate one embodiment of the piston, suction valve,
valve plate, and discharge valve for use in the
compressor of the present invention. Piston 36 1s
connected to connecting rod 87 by wrist pin 89 1in
conjunction with retention pin 97. Piston 36 1ncludes
suction gas openings 82 and 84 which are spaced about
cylindrical piston wall 86. Suction valve assembly 88

comprises annular suction valve seat 90, annular suction
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valve member 92, and suction valve retention member 94
and 1s provided on piston 36. Suction valve seat 90 is
annular and semi-toroldal in shape and is formed on upper
surface 96 of piston 36. Annular suction gas passage 98,
formed 1n piston 36, 1s 1n communication with valve seat
90 and suction gas openings 82 and 84. The use of semi-
toroidal suction valve assembly 88 makes it possible for
suction gas to enter the compression chamber along both
the outside and the inside circumference of wvalve member

92.

As 1llustrated, the curved surface of suction valve
member 92 has an arcuate cross section which faces and
matches the shape of the curved annular suction valve
seat 90, which also has an arcuate cross section. By
forming the suction gas passages in this manner, in
combination with radiusing of the suction valve port and
valve member entrance and exit edges, the pressure drop
across suction valve assembly 88 will be minimized. This
design directs the flow of the i1ncoming suction gas more
smoothly and without sharp turns, helps eliminate noise
generated by valve flutter, and improves efficiency of
the compressor.

Annular semi-toroidal valve member 92 is preferably
made of polymeric material and seats agalinst matching
seml-toroidal valve seat 90. Semi-toroidal valve seat 90

1s split into annular inner valve seat 91 and annular

outer valve seat 93, which are separated by annular

suction gas passage 98. With suction valve member 92 1in
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an unseated position during periods of valve opening, an
inner flow passage and an outer flow passage are created.
Suction gas flows into compression chambers 33 and 35
through the inner and outer passages around suction wvalve
member 92 during the suction stroke. This 1ncreases the
effective valve flow area and minimizes the pressure drop
across suction valve 88.

Suction valve retention member 94 1s preferably a
clamping bolt having a specially shaped head including a
plurality of radially extending fingers 95. Retention
member 94 connects suction valve member 92 to piston 36.
Extending fingers 95 engage the suction valve member
during the suction stroke so as to allow limited axial
movement of suction valve member 92 away from suction
valve seat 90. In this manner, the impact forces
generated during collision of valve member 92 with

retalining member 94 are more evenly distributed along a

larger flat open surface of the suction valve member as
apposed to only the central portion as characterized by
the prior art. This increases valve life and reduces
malntenance.

As with discharge valve members 50 and 52, the
curved surface of suction valve member 92 1s almost
immediately completely exposed to the suction fluid
pressure upon suction valve opening. By maximizing the
area exposed to the suction pressure, valve acceleration
1s 1lncreased at valve opening, thereby increasing

compressor performance. Such an improved suction valve
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is disclosed in U.S. Patent 5,476,371 (Dreiman) assigned

to the assignee of the present invention.

In the embodiment shown, discharge valve assemblies
42 and 44 are spherical shaped resulting in enhanced flow

S dynamics. Discharge valve assemblies 42 and 44 are
respectively adjacent pistons 36 and 38 and cylinders 32
and 34 and comprise discharge valve springs 46 and 48,
semi-spherical discharge valve members SO‘and 52, and
semi-spherical discharge valve seats.54 and 56 .

10 Discharge valve seats 54 and 56 are formed 1in valve plate
24 at discharge ports 28 and 30 respectivély and are in
communication with cylinders 32 and 34 and discharge
cavities 40 in cylinder head 14.

Curved surfaces 105 and 103 of semi-spherical

15 discharge valve member 50 and discharge valvé seat 54
provide an increased flow area, a milinimum pressure drop,
and a minimum cylinder re-expansion volume durilng
'compressor operation. Discharge valve member 50 1is
preferably made of a polymeric material having high

20 damping characferistics. An advantage associated with
this configuration is that upon discharge valve opening,
discharge valve member 50 has substantially all of
seating surface 105 immediately exposed to fluid pressure
generated within compression chamber 33. This maximum

25 exposure of compressed fluid to the increased surface
area of discharge valve member 50 during valve opening

accelerates discharge valve opening thereby increasing

ANV A
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compressor performance while decreasing possible
throttling effects.

The shape of discharge valve seat 54 along with the
radiusing of the valve plate port edges, eliminates sharp
turns, minimizes the pressure drop across the discharge
valve, and allows the smooth flow of gas therethrough.

In addition to improved compressor operating efficiency,
valve fluttering and intermittent chattering noises are
eliminated. Further, the radiusing permits greater
tolerance 1in the event of any shifting, cocking or
tilting of valves 42 or 44 at closing. Due to the mating
spherical surfaces, valve member 50 will tolerate
misalignment and effectively seat and seal against wvalve
seat 54.

Polymeric solid valve member 50 effectively
eliminates bending and flexural stress so as to greatly
reduce failure. The high damping characteristics
assoclated with the polymeric material reduces valve
nolse during compressor operation. A valve material with
high damping characteristics, such as a polymeric
plastic, will absorb induced stress peaks more
efficiently, minimize valve damage, and reduce noise
generated by impact during compressor operation.

As 1llustrated, discharge valve member 50 includes
two diametrically opposed recesses 100 into which are

received guilde pin members 102. Guide pin members 102

gulde the movement of discharge valve member 50 during

compressor operation. Arcuate springs 46 and 48 are
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interposed between valve members 50 and 52 and cylinder
head 14 and bias discharge valve members 50 and 52 toward
discharge valve seats 54 and 56 respectively. In
addition, discharge valve members 50 and 52 may be
provided with concave rear surface cavity 104 and rounded
annular rear surface 106 which serve to reduce wear of
arcuate spring 46 by limiting the line contact at pin 102
locations. The spherically shaped sealing surfaces of
valve member 50 and valve seat 54 form a radial diffuser
for refrigerant passing through discharge port 28,
whereby refrigerant turbulence and discharge valve
flutter are reduced.

While this invention has been described as having a
preferred design, the present 1nvention can be further
modified within the spirit and scope of this disclosure.
This application is therefore intended to cover any
variations, uses, or adaptations of the invention using
its general principles. Further, this application 1is
intended to cover such departures from the present
disclosure as come within known or customary practice 1in
the art to which this invention pertains and which fall

within the limits of the appended claims.
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WHAT IS CLAIMED IS:
1. A reciprocating hermetic refrigerant
compressor, comprising:

a housing;

a motor disposed in said housing and having a
stator and a rotor connected to a crankshaft;

a cylinder block disposed in said housing and
having an inner wall and an outer wall, said inner wall
being at least partially separated from saild outer wall,
said outer wall surrounding said inner wall;

a cylinder formed in said inner wall and having
a suction gas aperture extending through said inner wall
into said cylinder;

a cylinder head attached to said cylinder
block;

a piston reciprocatingly received in said
cylinder and drivingly connected to said crankshaft;

a suction gas plenum provided in the space

between said inner wall and said outer wall and at least

partially surrounding said cylinder; said suction gas
aperture being in fluid communication with said suction
gas plenum; and
a suction gas inlet in fluid communication with

said suction gas plenum and said suction gas aperture,
whereby suction gas is drawn directly into said cylinder
through said suction gas aperture from said suction gas
plenum during a suction stroke of said compressor.

2. The compressor as claimed in claim 1 including

a plurality of suction gas apertures spaced about the

circumference of said cylinder.
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3. The compressor as claimed in claim 2 whereiln
said plurality of suction gas apertures comprises four

apertures spaced ninety degrees apart about the
circumference of said cylinder.

4 . The compressor as claimed in claim 1 and

further comprising:

a suction valve having a suction valve seat
formed on an upper surface of said piston and a suction
valve member attached to said piston adjacent said
suction valve seat;

a suction gas entrance formed in said piston;

a suction gas passage formed in said piston and
in fluid communication with said suction gas plenum and

said suction valve; and

a compression chamber formed in said cylinder
between said piston and said cylinder head, whereby

during the suction stroke of said compressor suction gas

flows from said suction gas inlet into said suction gas

plenum, through said suction gas aperture into said
cylinder, through said suction gas entrance into said
suction gas passage, and through said suction gas valve
into said compression chamber.

5. The compressor as claimed in claim 4 including
a plurality of suction gas entrances spaced about the
circumference of said piston.

6. The compressor as claimed in claim 5 wherein
said plurality of suction gas entrances comprises four
entrances spaced ninety degrees apart about the
circumference of said piston.

7. The compressor as claimed in claim 4 whereiln
said suction valve seat comprises an annular inner valve
seat and an annular outer valve seat, said annular 1inner
valve seat is surrounded by and at least partially

spatially separated from said annular outer valve seat,
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whereby during the suction stroke said suction valve

member becomes unseated relative said suction valve seat

so as to permit suction gas to flow from saild suction gas

entrance, through said suction gas passage, between said
5 inner and outer valve seats, across said valve member,

and into said compression chamber.

3 . The compressor as claimed in claim 4, whereiln
said suction valve member and said suction valve seat are
substantially semi-toroidal 1n shape.

10 9. The compressor as claimed in claim 4, wherein

said suction valve member is made of a polymeric

material.
10. The compressor as claimed in claim 1 further
comprising:
15 a valve plate interposed between said cylinder

head and said cylinder block;

a discharge valve interposed between sald valve
plate and said cylinder head and having a discharge valve
member and a discharge valve seat, said piston, said

20 cylinder, said discharge valve, and said valve plate

defining said compression chamber.

11. The compressor as claimed in claim 10, wherein

said discharge valve further comprises a guide pin, said

discharge valve member 1includes a recess adapted to
25 receive said guide pin, and said cylinder head and said
valve plate define bores adapted to receive saild guide
pin.
12. The compressor as claimed in claim 10, whereiln
said discharge valve further comprises a valve spring
30 interposed between said discharge valve member and said

cylinder head, said valve spring defines holes adapted to
receive said guide pin, and said valve spring exerts a
bias force upon said discharge valve in a valve closing

direction.
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13. The compressor as claimed in claim 10, wherein
said discharge valve member is made of a polymeric
material.

14. The compressor as claimed in claim 10, whereiln

said discharge valve member and said discharge valve seat

are substantially semi-spherical in shape.

15. The compressor as claimed in claim 1, wherein

at least one of said outer wall and said inner wall have

at least one baffle wall extending therefrom into said
suction gas plenum to reduce suction gas pulsations and
nolse.

16. The compressor as claimed in claim 1, wherein
at least one of said outer wall and said inner wall have
at least one wall extending therefrom into said suction
gas plenum so as to form at least two suction gas sub-
plenums.

17. The compressor as claimed in claim 1, including
at least two cylinders with said suction gas plenum
substantially surrounding said at least two cylinders.

18. The compressor as claimed in claim 1 and
further comprising a suction gas coupling through which
suction gas is received into said compressor, said
suction gas coupling being connected directly to said
suction gas inlet, whereby suction gas is delivered to
said cylinder without the use of external suction gas
condults.

19. The compressor as claimed in claim 1 and
further comprising a suction gas coupling through which

suction gas is received into said compressor and a

suction muffler interposed between said suction gas
coupling and said cylinder block, said suction gas
muffler in fluid communication with said suction gas
inlet, whereby suction gas is delivered to said cylinder

without the use of external suction gas conduits.
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20. The compressor as claimed 1n claim 1 wherein
sald suction gas 1nlet 1s provided in said cylinder
block, whereby suction gas 1s communicated directly into

sald suction gas plenum.

21. The compressor as claimed in claim 1 wherein

said suction'gas inlet i1is provided in said'cylinder head,
whereby suction gas 1is cdmmunicated from said inlet,
through said cylinder head and into said suction gas
plenum.

22. "The compressor as claimed in claim 21 further

comprising a valve plate interposed between said cylinder
head and said cylinder block, said valve plate having a
suction gas opening communicating between said suction

gas inlet and said suction gas plenum.

23. A reciprocating hermetic refrigeration
compressor comprising:
a housing;

a motor disposed in said housing and having a

strator and a rotor connected to a crankshaft:

a suction gas muffler adapted to receive

suction gas;

a cylinder block disposed in said housing and
having an inner wall and an outer wall at least partially
surrouhding sald inner wall and being at least partially '

separated from said inner wall:

a cylinder formed in said inner wall and having
a suctlon gas aperture formed therein;
a plston reciprocatingly received in said

cylinder and having a suction gas entrance and a suction

gas passage, sald piston being driven by said crankshaft:
a suction gas plenum formed in the'space-
between said inner wall and said outer wall;
a cylinder head connected to said cylinder

block and having a suction gas inlet in fluid
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communication with said suction gas muffler and said
suction gas plenum;

a valve plate interposed between said cylinder
head and said cylinder block and having a discharge port;

a discharge valve interposed between said valve
plate and said cylinder head and comprising a discharge
valve seat and a discharge valve member, said cylinder,
said piston, said valve plate, and said discharge valve
defining a compression chamber; and

a suction valve provided on said piston and
comprising a suction valve member and a suction valve
seat, during a suction stroke said suction valve member
unseating from said suction valve seat so as to permit
suction gas to flow from the suction gas muffler, through
said cylinder head, through said suction gas plenum,
through said suction gas entrance, through said suction
gas passage, and into said compression chamber.

24 . The compressor of claim 23, whereln saild
suction valve member and said discharge valve member are
made of a polymeric material.

25. The compressor of claim 23 including a
plurality of suction gas apertures spaced about the
circumference of said cylinder.

26. The compressor as claimed in claim 25 whereiln

f—

said plurality of suction gas apertures comprises four

apertures spaced ninety degrees apart about the

circumference of said cylinder.
27. The compressor of claim 23 including a

plurality of suction gas entrances spaced about the

circumference of said piston.

28. The compressor as claimed in claim 27 whereln
said plurality of suction gas entrances comprises four
entrances spaced ninety degrees apart about the

circumference of said piston.
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29. The compressor of claim 23, wherein said

suction valve member and said suction valve seat are

substantially semi-toroidal 1n shape.

30. The compressor of claim 23, wherein said
discharge valve member and said discharge valve seat are

substantially semi-spherical 1n shape.
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31. A reciprocating hermetic refrigerant
compressor, comprising:
a housing;

a motor disposed 1in said housing and having a

5 stator and a rotor connected to a crankshaft;

a cylinder block disposed 1in said housing and

having an outer wall;

a cylinder head attached to said cylinder

block;

10 ' a cylinder disposed within said cylinder block

and having an outer surface and an inner surface, said

inner surface adapted to receive a reciprocating piston,

salid cylinder block outer wall surrounding said cylinder

with said cylinder outer surface being adjacent to and at

15 1least partially separated from said cylinder block outer
wall so as to form a space therebetween; .
a suction gas aperture extending through said
cylinder; -
a suction gas plenum at least partially formed
iﬂ) between said cylinder outer surface, said cylinder block
outer wall, and said cylinder head, said suction gas

plenum at least partially surrounding said cylinder, said

suction gas aperture being in fluid communication with
said suction gas plenum and a volume within said
25 cylinder; and
a suction gas inlet in fluid communication with
sald suction gas plenum and said suction gas aperture,

whereby suction gas is drawn directly into said cylinder

through saild suction gas aperture from said suction gas
30 plenum during a suction stroke of said compressor.
32. The compressor as claimed in claim 31, wherein

sald cylinder head includes a discharge gas chamber
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formed therein and a valve plate intermediate said

cylinder block and said dlscharge chamber.

33. The compressor as claimed in claim 31 and

further comprising:

5 ' a suction valve having a suction valve seat

formed on an upper surface of said piston and a suction
valve member attached to said piston adjacent said

suction valve seat;

a suction gas entrance formed in said piston;

10 . ' a suction gas passage formed in said piston and

in fluid communication with said suction gas plenum and

sald suction valve; and

a compression chamber formed in said cylinder

between said piston and said cylinder head, whereby

15 during the suction stroke of said compressor suction gas
flows from said suction gas inlet into said suction gas
plenum, through said suction gas aperture into said
cylinder, through said suction gas entrance into said

suction gas passage, and through said suction gas wvalve

20 into said compression chamber.

34. The compressor as claimed in claim 33, wherein

sald suction valve member is made of a polymeric

material.

35. The compressor as claimed in claim 31 further
25 comprising:

w——

a valve plate interposed between said cylinder

head and said cylinder block;

a discharge valve interposed between said valve
plate and said cylinder head and having a discharge valve

30 member and a discharge valve seat, said piston, said

cylinder, said discharge valve, and said valve plate

defining said compression chamber.
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36. The compressor as claimed in claim 35, wherein

said discharge valve member 1s made of a polymeric
material.
37. The compressor as claimed 1in claim 31 wherein

at least one of said cylinder block ocuter wall and said

cylinder outer surface have at least one baffle wall

extending therefrom into said suction gas plenum to
reduce suction gas pulsations and noise.
38. The compressor as claimed i1in claim 31 wherein

at least one of said cylinder block outer wall and said

cylinder outer surface have at least one wall extending
therefrom into said suction gas plenum so as to form at
least two suction gas sub-plenums.

39. The compréssor as claimed in claim 31 and
further comprising a suction gas coupling through which

suction gas 1s recelved i1nto said compressor, sald

suction gas coupling being connected directly to said

suction gas 1inlet, whereby suction gas 1s delivered to

sald cylinder without the use of external suction gas

condults.
40. The compressor as claimed in claim 31 and

further comprising a suction gas coupling through which

suction gas 1s recelved into said compressor and a

suction muffler interposed between said suction gas

coupling and said cylinder block, said suction gas

muffler in fluid communication with said suction gas
inlet, whereby suction gas 1s delivered to said cylinder

without the use of external suction gas conduits.

T p—p—
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