
2136511 1 MUFFLER SYSTEM FOR REFRIGERATION COMPRESSOR This invention
relates generally to hermetic refrig- eration compressors of the type used
in household appliances, and more particularly to suction and discharge
muffler sys- tems for single reciprocating piston compressors. Household
refrigerators and freezers generally use relatively low horsepower
compressors in the range of 1/6 to 1/3 horsepower, and tend to run the
compressor on a rela- tively long-duty cycle to obtain the necessary
cooling, so that under very high ambient temperature conditions, the duty
cycle may approach 100 per cent.  One of the reasons for this approach is
not only the low original cost of a relatively small compressor, but also
because smaller compressors tend to produce less noise, which is a very
important factor with household appliances of this type.  Generally, the
compres- sors are of the hermetically sealed type containing a motor
compressor unit resiliently mounted on springs within the hermetic case,
and employ a single cylinder with a recipro- cating piston therein, usually
driven by -a two-pole motor, so that the operating speeds tend to approach,
under relatively low-load running conditions, the maximum speed of 3600 rpm
with a 60 Hz power supply.  Likewise, for reasons of simpli- city of
construction and long life, these compressors use reed-type suction and
discharge valves to control the flow of gases into and out of the cylinder,
and such valves are oper- ated, of course, by the flow of the gas itself,
and therefore    2 open and close quite abruptly. Because of the high speed
and the action of the valves, as well as the normal pumping ac- tion, such
compressors tend to make a considerable amount of 



noise as a result of the gas flow through them, apart from other mechanical
noises. Thus, to achieve the desired quiet- ness of operation, it has been
necessary to supply suction and exhaust mufflers to silence both the intake
of air from inside the casing into the cylinder and the flow of com-
pressed gas out of the discharge valve to the discharge line from the
compressor casing.  Because the intake pressure is relatively low, the
suction valves do not require as much dampening action on the pulses and
must allow higher rates of flow, while the discharge valves operate under
high pressure but lower volume of compressed gas, so that the construction
of the suction and discharge mufflers tends to be quite dif- ferent. While
normally such mufflers are designed primarily with respect to their effect
in quieting the compressor while retaining low cost of manufacture, it has
become increasingly important in recent years to increase the overall
efficiency of the compressor to thereby increase the overall efficiency of
the appliance to obtain at least equal amounts of cooling using less power
to drive the compressor. However, it is recognized that with relatively
small compressors of the type used in refrigerators and freezers, the
design parameters can. become quite different from those employed to
increase effi- ciency in much larger compressors such as multiple piston
compressors used in large air conditioning installations. Increasing the
overall efficiency of a refrigeration compres- sor must take place
generally in one of three areas:  first, by increasing the efficiency of
the electric motor driving the compressor; second, by decreasing mechanical
friction losses in the moving parts; and third, by increasing the
volumetric efficiency of the compressor.  While volumetric efficiency is
affected by a large number of factors, such as 



the efficiency of the suction and discharge valves, the clearance volume in
the cylinder when the piston is at top dead center, and the temperature of
the low pressure return. refrigerant gas entering the compressor suction,
another area where substantial increases in efficiency can be obtained is
in the efficiency of the suction and discharge mufflers them- selves, i.e.,
by making such mufflers so that they provide minimum throttling or
restriction of gas flow both to and from the cylinder while still providing
sufficient silencing of the gas flow, and with a minimum of increase in
cost of manufacture of the entire compressor.  Likewise, the fact that such
compressors must. have a generally small outer cas- ing to take up a
minimum amount of space within the refriger- ator or freezer provides
definite limitations in the size and construction of the mufflers, as well
as the other parts of the compressor. According to one aspect of the
invention,there is provided a hermetie.refrigeration compressor comprising
a case having discharge and return lines secured. thereto, a motor
compressor unit mounted inside said case and including a cylinder housing
having a cylinder and a piston therein, an electric motor secured to said
cylinder housing to drivingly reciprocate said piston in said cylinder, a
cylinder head secured to said cylinder housing, said cylinder head
g an inlet chamber and a discharge chamber, suction muffler means
connecting said inlet chamber to said return line, discharge muffler means
connecting said discharge chamber to said discharge line, said discharge
muffler  means  including  first  and  second muffler  chambers connected
in series, said chambers being substantially equal in volume and each
chamber having a volume of at least three times the swept volume of said
piston in said cylinder, an unrestricted large diameter first fluid passage
connecting said discharge chamber with said first muffler chamber, a
restricted second fluid passage connecting said first muffler chamber to
said second muffler chamber, said second passage being longer and of
smaller 



cross-sectional area than said first passage to provide an impedance to
flow from said first muffler chamber to said second muffler chamber, and a
third fluid passage from said second muffler chamber to said discharge line
on said case.    According to another aspect of the invention, there is
provided a hermetic refrigeration co pressor comprising a case, a motor
compressor unit mounted inside said case and including a cylinder housing
having a single cylinder and a piston therein, an electric motor secured to
the upper side of said cylinder housing to drivingly reciprocate said
piston in said cylinder, a cylinder head secured to said cylinder housing,
said cylinder head including  a discharge  chamber, discharge muffler means
connecting said discharge chamber to said discharge line, said discharge
muffler means  including  first and second muffler chambers connected in
series, said chambers being substantially equal in volume and formed at
least partially by the lower side of said cylinder housing, said muffler
chambers being positioned one on each side of the axis defined by said
cylinder, each of said muffler chambers having a volume of at least three
ti es the swept volume of said piston in said cylinder, an unrestricted
large diameter first fluid passage connecting said discharge chamber with
said first muffler chamber, and a restricted second fluid passage
connecting said  first muffler chamber to said second muffler chamber, said
second passage being longer and of smaller cross-sectional area than  said
first passage to provide an impedance to flow from said first muffler
chamber to said second muffler chamber. It should be noted that other
features of the apparatus described herein are claimed in our U.K. Patent
Application No. 8212270 (2097866). The preferred embodiment of the present
invention as hereinafter described provides a. novel construction 



for both the suction and discharge mufflers to increase the volumetric
efficiency of the compressor without any corres- ponding increase in noise.
The preferred embodiment of this invention is applied to a hermetic
refrigeration compressor utilizing a cylinder block resiliently mounted
within a sheet metal case.  An electric motor is mounted on top of the cyl-
inder block to drive a crankshaft rotating about. a vertical axis and a
single cylinder extends radially to the crank- shaft, which utilizes a
conventional connecting rod to recip- rocate a piston within the cylinder
on the lower side of the    5 cylinder block.  A cylinder head is mounted
on the cylinder block at one side and contains suction and discharge plenum
chambers which are connected to the cylinder through appro- priate reed
valves formed in sheets of springlike material clamped between the cylinder
head and the cylinder block. The suction muffler is mounted on a pair of
tubes that extend upwardly from the suction plenum chamber in the cylinder
head, and consists of a hollow body of a non-metal- lic, plastic material
which extends vertically upward along- side the motor to fit within the
space between the motor and the compressor case. The suction muffler
includes a central partition dividing the interior into two compartments
each of which connects to the plenum through a separate suction tube.  The
inlet to these chambers is through a generally horizontal suction passage
which opens to the exterior on the sidewall of the muffler shell, which has
a deflector lying in substantially a vertical-plane and extending outwardly
adja- cent the motor.  The return line to the compressor casing opens into
the interior in substantial alignment with the deflector, so that the
incoming suction gas strikes the deflector and any oil in the return gas
can separate out on 



the deflector plate and drip off its lower edge into the interior.  After
the gas strikes the deflector, it passes through the suction passage, into
the interior of the muf- fler, and from there through the suction tubes
into the suc- tion plenum chamber in the cylinder head. The discharge
muffler consists of a pair of chambers formed on the lower side of the
cylinder block on opposite sides of a line passing through the cylinder and
the crank- shaft.  The discharge gases pass from the discharge plenum
chamber in the cylinder head through a relatively large    6 diameter
passage to the first muffler chamber in the cylinder block.  Each of the
muffler chambers is substantially the same in volume, and consists
partially of a' portion formed as a recess within a cylinder block,
together with a hemispher- ical cap bolted in place.  A transfer tube
extends between the two hemispherical caps to conduct the discharge gas
from the first chamber into the second chamber, and this tube is relatively
restricted 'in size as compared to the passage from the cylinder head
plenum chamber into the first muffler. A second tube then extends from the
cap on the second muffler chamber through the necessary convolutions to
allow flexing, and to the exterior of the casing.  Because of the
relatively large diameter passage between the cylinder head plenum and the
first muffler chamber, the gases pass easily and with minimum restriction
into the first muffler chamber, while the restricted transfer tube slows
down the passage as a choke as the gases pass over into the second muffler
'chamber.  The second chamber allows additional expansion, and each of the
muffler chambers is sized to have a volume between three and six times the
swept displacement of the cylinder.  Thus, the muffler system does provide
two large expansion volumes in- 



terconnected by a relatively long transfer tube that tends to act as an
inductive choke to the chamber's capacitance to form an effective low
bandpass filter, while the overall resistance of the system is
kept-relatively low by the large volume of the muffler chambers and the
unrestricted passage from the cylinder head plenum to the first muffler
chamber. The combination of these two mufflers with the suc- tion muffler
adapted to receive gas directly from the return line with a minimum of
heating within the compressor case provides a high degree of volumetric
efficiency for the com- pressor, while retaining multiple chamber filters
which allow    7 a satifactorily high degree of sound reduction so that the
compressor can operate as quietly as possible. The preferred embodiment of
the invention will now be described by way of example with reference to the
drawings in which:- FIG. 1 is a side elevational view, partially in sec-
tion, of a hermetic refrigeration compressor incorporating the present
invention, showing details of the suction muffler and second discharge
muffler chamber; FIG. 2 is a cross-sectional, elevational view, taken on
line 2-2 of FIG. 1, showing additional details of the suc- tion muffler;
FIG. 3 is a cross-sectional view, taken on line 3-3 of FIG. 2; and FIG. 4
is a cross-sectional view, taken on line 4-4 of FIG. 2, showing the general
arrangement of the two dis- charge muffler chambers. The drawings show a:
hermetic sealed refrigeration compressor of the type commonly used in
household refrigera- tors and other refrigerating units, in which a sealed
casing 



contains a compressor having a single piston reciprocated by a crankshaft
and connecting rod arrangement within a cylinder block and the crankshaft
in turn is driven by a suitable electric motor. The electric motor and
cylinder block form a unitary subassembly which is resiliently mounted on
springs    8 within the casing, and the return line from the refrigeration
system opens into the interior of the casing which is there- fore filled
with refrigerant and a suitable lubricating oil in a reservoir in the
bottom.  The outlet from the compressor then passes through an elongated
passage arranged to permit resilient movement of the motor cylinder block
assembly out- wardly through the casing to the inlet side of the refrigera-
tion system.  It will be understood that since the present invention
relates to the suction and discharge mufflers of the compressor many
details of the compressor are not shown except as a background for the
present invention since they form no part of the present invention itself.
The compressor therefore has a casing or shell 10 preferably formed from a
relatively heavy steel sheet and includes a cuplike lower section 10 and
similar inverted cup- like upper section 13 which fit together
telescopically and are secured and sealed by a welded seam 15.  The
compressor subassembly includes a cylinder block or housing 18 which is
spaced away from the sidewalls of the case 10 and is resil- iently mounted
by a plurality of projections 19 on the lower side of the. cylinder block
which are received in support springs 21 engaged at their other end in
support legs 22 se- cured to the bottom wall of the lower section 12.
Although the support springs 21 are shown as being four in number, this is
by way of illustration only and other resilient mounting arrangements may
be used as is well known in the art. 



On the upper side of the cylinder block 18 is lo- cated an electric motor
indicated generally by numeral 24 which is adapted to rotate a crankshaft
25 extending along a generally vertical axis within the case 10.  At its
lower end, the crankshaft 25 has a suitable eccentric (not shown)    9
arranged to drive a connecting rod 27 (see FIG. 4) and there- by
reciprocate a piston 28 within a horizontally extending bore 30 in the
cylinder block 18. At the radially outer end of bore 30, the cylinder block
18 is formed with a flat end 'face 31 to which are se- cured a valve plate
33 and cylinder head 34 by suitable means such as bolts 35. It will be
understood that the valve plate 33 mounts the suction and discharge valves
in the usual man- ner and suitable gaskets are provided between the valve
plate 33 and end face 31 as well as between the cylinder head 34 and the
valve plate 33. As shown in greater detail in FIG. 2, the cylinder head 34
defines an inlet or suction plenum 37 which is connected by an inlet port
38 through the suction .valve to the interior of cylinder bore 30.  The
cylinder head 34 also includes a discharge plenum chamber 40 within which
is mounted the discharge valve 41. On its upper side, the cylinder head 34
carries a pair of left and right suction tubes 43 and 44 which are se-
cured within bores 45 and 46 in the cylinder head 34 to com- municate at
their lower or inner ends with the inlet plenum 37.  The suction tubes 43
and 44 extend vertically upward substantially parallel with each other and
serve not only as a passageway to admit the refrigerant gas into the inlet
plenum 34, but also the positioning and support means for the suction
muffler itself.  Accordingly, the suction tubes 43 and 44 have annular
beads 48 formed on their outer peripher- 



ies a spaced distance above the cylinder head 34 and the suc- tion tubes 43
and 44 extend upwardly through the bottom wall 53 of a suction muffler
bottom member 50.  As seen in FIG. 2, the bottom member 50 includes a pair
of hollow bosses 57 and 58 extending around the suction tubes 43 and 44 and
having bottom end f aces 59 and 60 bearing against the beads 48 on    10
the tubes.  One or more suitable retaining rings 62 are fit- ted on the
suction tubes above the bottom wall 53 and serve to. hold the bottom member
50 in place on the suction tube by a resilient clamping ring between the
retainer ring 62 and the beads 48.  Thus, for ease of assembly, the hollow
bosses 57 and 58 need make only a loose sliding fit with the suction tubes
43 and 44, since minor gas leaks at these points do not adversely affect
the performance of the muffler. The bottom member 50 includes an upwardly
extending flange or vertical wall 54 extending upwardly from the bottom
wall 53 and each side outwardly of the suction tubes 43 and 44 the flange
or wall 54 is provided with vertical slots 56. The suction muffler also
includes a top member indicated at 65 having a peripheral wall 66 adapted
to telescopically to fit within the bottom member flange 54 and this
peripheral wall 66 includes an outwardly projecting lugs 64 adapted to fit
within the slots 56.  The two suction muffler members 50 and 65 are
preferably formed from a thermoplastic material which not only has the
advantages of being relatively light in weight but also has thermal and
acoustical insulating properties as will be described in greater detail
hereinaf- ter.  However, the use of this material also lends itself to easy
assembly of the unit.  After the cylinder 'head 34 is fully machined, the
suction tubes 43 and 44 are pressed in place in the bores 45 and 46 and
may, if desired, be further 



held in place by brazing or the use of an adhesive.  After this is done,
the suction muffler bottom member 50 is. placed over the suction tubes 43
and 44 until the boss end faces 59 and 60 abut against the beads 48..
Thereafter, one or more retainer rings 62 are placed over the suction tubes
43 and 44 and pressed downward while gripping the outer surface of the
suction tube until the bottom member is firmly held in place on the two
suction tubes.  After this done, the top member 65    11 is placed so that
the peripheral wall 66 fits within.the flange 54 on the bottom member with
the lugs 64 in engagement with the slots 56.  After this has been done, it
is merely necessary to apply heat and pressure such as can be provided by a
soldering iron or the like to fuse the lugs 64 and press them into the
slots 56 so that they fuse together and provide a permanent attachment
between the two suction muffler mem- bers as the plastic material under
heat flows and welds it- self together. The suction muffler top member 65
includes a periph- eral wall 66 of generally oval configuration, but in any
case, arranged to give the desired enclosed volume for si- lencing purposes
while maintaining adequate clearance from. the electric motor 24 and the.
case 10.  The peripheral wall 66 has a substantially constant
cross-sectional shape upward from the lower end and terminates in a top
wall 68.  The upper-portion of the interior of the top member 65 is divided
by a transverse partition 67 extending downward from the top wall 68 to
terminate at a lower edge 69 below the upper ends 51 and 52 of the suction
tubes 43 and 44 and therefore, in effect, the partition 67 divides the
interior of the top mem- ber 65 into left and right chambers 70..and 71 as
shown in greater detail in FIG. 2. The portion of the top member 65 



above the right chamber 71 is substantially solid except for a transverse
passage 73 extending from the exterior of the muffler to admit the
returning refrigerant gases from the space within the case 10 into the left
chamber 70.  The gases that then flow into the left chamber 70 may either
pass di- rectly into the left suction tube 43 or can move around the
partition 67 into the right chamber 71 and hence pass through the right
suction tube 44, but in each case the gases in the two suction tubes are
comingled in the inlet plenum 37.    12 In order to direct the returning
refrigerant gases directly into the passage 73, the top member 65 is
provided with an integral projecting deflector portion 75 extending
horizontally outward from the peripheral wall 66 adjacent the passage 73.
The deflector -75 includes a central portion 76 extending substantially
vertically within the compressor and has a curved top and bottom portion 77
and 78, respectively. As best shown in FIG. 3, the refrigerant return line
80 is directed so that the incoming gas impinges directly on the central
portion 76 and can then flow laterally into the pas- sage 73. The top
portion 77 tends to prevent the gases from deflecting upwardly while the
bottom portion 78 not only serves to deflect gases against flowing
downwardly, but also serves to collect and condense the lubricating oil in
the return line and since this bottom portion 78 is below the passage-73,
any of the oil condensing on the deflector will drip off the bottom portion
78 and flow downwardly into the reservoir at the bottom of the compressor.
- Since the incoming return refrigerant gas from the return line 80
impinges immediately on the deflector 75 and enters the muffler through
passage 73, it undergoes a minimum of heating either by mixing with the
other gases within the 



casing 10 or exposure to other components of the compressor. Because of the
change of direction through approximately a right angle between the return
line 80 and the passage 73, any droplets of lubricating oil are effectively
removed and do not enter the passage 73 but, rather, collect on the de-
flector 75 to flow off the bottom portion 78 into the reser- voir at the
bottom of the compressor casing.  Since the en- tire muffler shell is made
of a relatively insulating mater- ial, the refrigerant gases can continue
through the muffler and into the plenum 37 at the lowest possible
temperature, and hence highest density, to ensure maximum volumetric    13
efficiency.  By providing the dual suction tubes 43 and 44, not only is the
muffler. securely mounted in place, but also the muffler provides a minimum
of flow restriction while max- imizing the reduction of sound from the
suction impulses to ensure quiet operation of the compressor.' The
discharge muffler system is located beneath the cylinder block -18, and
includes a pair of discharge muffler chambers connected by a transfer tube.
On the pumping stroke of the piston, the refrigerant gas flows outwardly
past the discharge valve 41 into the discharge plenum 40, which is made
fairly large in volume so as to cause a minimum pressure build-up from the
discharging gas that would reduce the effi- ciency of the compressor
operation.  The refrigerant gases in the discharge plenum 40 pass through a
discharge opening 89 formed in the valve plate 33, and into a discharge
passage 90 formed in the cylinder block 18. This discharge passage 90 has a
relatively large diameter to provide a minimum of re- striction to the
gases, and passes diagonally away from the cylinder bore 30 to open into a
first discharge muffler cham- ber 92. This chamber 92 is formed partially
in the cylinder 



block 18 by a cylindrical wall 93 and upper wall 94, and is. enclosed on
the lower side by a generally hemispherical, hol- low, sheet metal cover 96
which fits within a counterbore 97 in the cylindrical wall 93, and is held
in place-by a suit- able bo1t 99 passing axially through the cover 96 and
making threaded engagement with the cylinder block. On the other side of
the cylinder block, generally symmetrically positioned with respect to the
axis of the cyl- inder bore 30, is a second muffler chamber 102. This
chamber is also formed partially in the cylinder block 18 by a cylin-
drical wall 103 and upper wall 104.  The lower side of the chamber is
closed by a generally hollow, hemispherical, sheet metal cover 106
substantially similar in shape to cover 96,    and this cover 106 in turn
fits within a counterbore 107 formed in the cylindrical wall 103.  An axial
bolt 109 ex- tends through the cover and engages a projecting boss 110
formed on the cylinder block within the muffler chamber 102. It should be
noted that both of the muffler chambers 92 and 102 have
substantially.similar volumes and shapes, and are generally sized to each
have a volume approximately three to six times the swept volume of the
cylinder. The two muffler chambers 92 and 102 are connected by a transfer
tube 112 having one end 113 passing through an opening formed in the cover
96, with the other end 115 ex- tending in like manner through a suitable
opening formed in the cover 106.  To provide positive sealing, both of the
ends 113 and 115 are brazed in  place in their respective covers, and the
transfer tube 112 is of relatively small diameter as compared to the other
discharge passages to provide a certain amount-of flow impedance to the
refrigerant gases, as will be described in greater detail hereinafter. The
refrigerant gases in the second muffler chamber 



102 ar (dic arged through a discharge tube 118 having one end secured in
the cover 106 and brazed in place in the same man- ner as the transfer
tube.  The discharge tube 118 has a ver- tically extending leg 121
extending upward along the side of the compressor- to the upper end where
it joins a loop portion. 122 extending around the periphery of the
compressor and ter- minating in a downwardly extending leg 123.  The
downward leg 123 is connected then to an outlet tube 125 extending out-
wardly through the casing 10 for connection to the rest of the
refrigeration system in the manner well known in the art. This discharge
muffler arrangement provides not only a high degree of silencing action,
but also a very low effec- tive impedance to the flow of the discharge
gases from the pumping cylinder to the outlet tube 125.  The two discharoe
15 chambers 92 and 102 serve as capacitances, and the relatively small
diameter transfer tube 112 effectively serves as an inductance to provide a
highly effective low bandpass filter with low overall impedance. The
present arrangement allows relatively large volume muffler chambers and, as
a result of providing a relatively large volume discharge plenum 40 and
large diameter discharge passage 90 with its relatively short length,
during the discharge stroke of the piston the gases are able to flow freely
through the plenum chamber and dis- charge passage 90 into the first
muffler chamber 92. Because of the large volume of these spaces, the
pressure build-up toward the end of the piston stroke is relatively low,
re- sulting in a minimum terminal pressure in the clearance volume at the
end of the piston stroke. As the piston then moves on the suction stroke
and the discharge valve 41 closes, the gases in the muffler chamber 92 can
then pass through the inductive transfer tube 112 into the second large 



volume or capacitance of the second discharge chamber 102 at a relatively
lesser rate of flow until the next discharge stroke of the piston takes
place.  The gases can then leave the second muffler chamber 102 through the
discharge tube 118 and outlet tube 125 with a minimum of noise-producing
pulsa- tions.    -16 - CLAIMS 1.      A hermetic refrigeration compressor
comprising a case having discharge and return lines  secured- thereto, a
motor compressor unit mounted inside said case and including a cylinder
housing having a cylinder and a piston therein, an electric motor secured
to said cylinder housing to drivingly reciprocate said piston in said
cylinder, a cylinder head secured to said cylinder housing, said cylinder
head including an inlet chamber and a discharge chamber, suction muffler
means connecting said inlet chamber to said return line, discharge muffler
means connecting said discharge chamber to said discharge line, said
discharge muffler  means  including  first  and  second  muffler  chambers
connected in  series, said chambers being substantially  equal in volume
and each chamber having a volume of at least threetimes the swept volume of
said piston in said cylinder, an unrestricted large diameter first fluid
passage connecting said discharge chamber with said first muffler chamber,
a restricted second fluid passage connecting said first muffler chamber to
said second muffler chamber, said second passageing longer and of smaller
cross-sectional area than  said first passage to provide an impedance to
flow from said first muffler chamber to said second muffler chamber, and a
third fluid passage from said second muffler chamber to said discharge line
on said case. 2.       A hermetic refrigeration compressor as set forth in
claim  1, wherein  said muffler chambers are formed at least 



partially in said cylinder housing and partially in cover members secured
to said cylinder housing.    3.        A hermetic refrigeration compressor
as set forth in claim  2, wherein said muffler chambers are positioned on
said cylinder housing, one on each side of the axis of said cylinder. 4.
A hermetic refrigeration compressor as set forth in claim 3, wherein said
first fluid passage is a straight passage in said cylinder housing. 5.
A hermetic refrigeration compressor as set forth in claim 3, wherein said
second fluid passage is an external tube extending between said cover
members. 6.       A hermetic refrigeration compressor as set forth in claim
5, wherein said third fluid passage is a tube connected to the cover member
of said second muffler chamber. 7.       A hermetic refrigeration
compressor  comprising a case, a motor compressor unit mounted inside said
case and including a cylinder housing having a single cylinder and a piston
therein, an electric motor secured to the upper side of said cylinder
housing to drivingly reciprocate said piston in said cylinder, a cylinder
head secured to said cylinder housing, said cylinder head including a
discharge  chamber,  discharge muffler means connecting said discharge
chamber to said discharge line, said discharge  muffler  means  including
first  and  second muffler chambers connected in series, said chambers
being substantially equal in volume and formed. at least partially by the
lower side of said cylinder housing, said muffler chambers being positioned
one on each side Of the axis defined by said cylinder, each of said muffler
chambers having a volume of at least three times the swept volume of said
piston in said cylinder, an unrestricted large diameter  first fluid
passage connecting said discharge chamber with said first muffler chamber,
and a restricted second fluid passage connecting said first muffler chamber
to said second 



muffler chamber, said second passage being longer and of smaller
cross-sectional  area  than  said first passage  to  provide  an impedance
to flow from said first muffler chamber to said second muffler chamber.
- 18 - 8.       A hermetic refrigeration  compressor as set forth in claim
7,wherein said first fluid passage is a straight cylindrical bore in said
cylinder housing. 9.      A hermetic refrigeration  compressor as set forth
in claim 7, wherein said muffler chambers are partially formed by sheet
metal covers secured to said cylinder housing and said second fluid passage
is a tube connected to both of said covers.    


