rel ates generally to hernetic refrig- eration conpressors of the type used

i n househol d appliances, and nore particularly to suction and di scharge
muf fl er sys- tens for single reciprocating piston conpressors. House?ﬂgi
refrigerators and freezers generally use relatively |ow horsepower 7866
conpressors in the range of 1/6 to 1/3 horsepower, and tend to run the
cogﬁféssor on a rela- tively long-duty cyclg to obtain the necessary
cooling, so that under very high anbient tenperature 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 snmall conpressor, but also
because snal |l er conpressors tend to produce | ess noise, which is a very

i nportant factor with household appliances of this type. Generally, the
conpres- sors are of MUFFLERESYSPEN YFORSREFRIGPRATIONaACOMBPRES SOR Of
conpressor unit resiliently nmounted on springs within the hernetic case,
and enploy a single cylinder with a recipro- cating piston therein, usually
driven by a two-pole notor, so that the operating speeds tend to approach,
unger relatively lowload running conditions, the maxi mum speed of 3600 rpm
with a 60 Hz power supply. Likewi se, for reasons of sinpli- city of
construction and long life, these conpressors use reed-type suction and

di scharge val ves 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 punping ac-

This invention relates generally to hermetic refrlg-
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_ﬁhe:range of l/6_to
1/3 horsepower, and tend to run the compressor on a rela-
tively long-duty cycle to‘'ocbtain the necessary cooling, so
that under very high ambient tehperature 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 compresSorsztend
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 emplbg a single cylinder with a recipro-
cating-pistbn therein, usually driven by a two-pole motor, so
that the operating speeds tend to approach, undet_;elatively
'low-load_runﬁing_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
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tion, such conpressors tend to make a consi derabl e anbunt of noise as a
sult of the gas flow through them apart from other nechani cal noises.

s, to achieve the desired quiet- ness of operation, it has been

gressary to supply suction and exhaust nufflers to sil ence jboth the intake
air frominside the casing into the cylinder and the flow of com
gressed gas out of the discharge valve to the discharge |line fromthe -
.conpressor casing. Because the intake pressure is relatively low, the et
suction val ves do not require as Znuch danpeni ng acti on on the pul ses and
must all ow higher rates of flow, while the discharge val ves operate under
hi gh pressure but | ower volunme of conpressed gas, so that the construction
of the suction and discharge nufflers tends to be quite dif- ferent. Wile
normal Iy such mufflers are deS|gned primarily with respect to their effect
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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 effeét_ih quieting the compressor while
retaining low cost of manufacture, it has become ihcreasingly"
important in recent years to increase the overall efficiency
of the compressor to thereby increase the ovérall'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 parameﬁers 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.
inCreasihg 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 dedreasing mechanical friction
losses in the moving parts; and third, by increasing the



3. volunetrig¢ efficiency of the conpressor. Wiile volunetric effic- iency /<
is affected by a | arge nunber of factors, such as the effic- iency of the ¢ ;.
suction and discharge val ves, the clearance volune in the cylinder when th'.{ﬁ
piston is at top dead center, and the 5 tenperature of the |low pressure\
return refrigerant gas enterlng the conpPessor suction, another area where
suQM;antlaI i ncreases in efficiency can be obtained is in'the efficiency of
t hé“sucti on and di scharge nufflers thenselves, i.e., by nmaking such
mufflers so that they provide n1n|nun1throttllng or restriction of gas flow
10 both to andolmtt:ridweeﬁ'y.lcimbyr ofhithe stémpresgorovi dhile swdilbmebreiot effic-
silencing of th? ib! Q¥e 204 ‘Sg 'LHJE{H&P Ye EQ&;&%@SG %&1 (égs{}hé)feffic-
manuf act ure of the entire conpres kemnse su
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' According to one aspect, the ‘imention provides a hermetic
refrigeration compressor comprising a case having discharge and
return lines secured t.hereto, a motor compressor unit mounted inside

20 said case and including a single 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 oylinder
housing, said cylinder head including an inlet chamber and a dis-

25 charge chamber, discharge muffler means ooﬁnecting said discharge
chamber to said discharge line, a suction muffler connected to

€ o said inlet chamber, said suction muffler being supported by said
cylinder head and comprising an elongated closed hollow shell having

sidewalls extending longitudinally adjacent said electric motor,

30 said sidewalls defining an inlet opening at the end away from

said cylinder head and laterally adjacent said return line on ssid

case, said shell having a deflector extending laterally thereof

adjacent said inlet opening to deflect and guide refrigerant gas

from said return line thfough said inlet opening into the interior

xy



fromsaid return line through said inlet opening into the interiaor 3 a
of _gaid suction nuffler. According to another aspect, the i nvention

oWdes a hernetic refrigeration conpressor conprising a case having a
r n line secured thereto, a notor conpressor unit nounted inside said
\cdsg 5 and including a S|ngleéféblnder housi ng having a single cylinder
: pi.ston therein, an electri tor secured to said cylinder housing tOw-
drivim@laﬁﬁbshﬂﬁmnamﬂﬁﬁard piston in said cylinder, a cylinder head secured
to said cylinder housing, said cylinder head including an inlet
chanmber, a pair of vertically extending 10 suction tubes secured to said
. cylinder Hesggrdingdtopanather aspenti rtheoinventian orovides ai bermetée chanmber, a

suct i egeeRdeh e&dtiped gdg. tdogpPi aNdasef hajirl PRI FetRmSUghson tubes
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ext endi gﬂl y ad%i nt salg1 8ect ri¢ notor,,sal i dewal | s
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. adj ac housixg dtaedmrmnglmerempwacatecamd Ipistbopulid [seidotytindern; ot her

feat U@%%ﬁ%ﬁ%&&ﬁ@%ﬁtg&'&%g% catgyld%%e@%%s% Ifa:ﬁ%grgre?c’%:‘;iringgzgerrbod| _(r)rgFlt

of t héepd edngdunding cpnt | nlets dhambem- sfpadr Rfs verbiapldy osxbrnding novel _
cqpst rsﬁé’éidﬁ” tizeés bsdchirbd et Usdiao Ry Blidled REdmT Gﬁd %ﬁén'lﬁé saf Ghefipr ease the

vol u c e cie cy of .25 _the coupressor corre pondi ng
i ncre g“‘?“h ?R# éf%? eﬁh@%ﬁdlﬁeﬁ’t“%@n’[ i‘ﬁ"gﬂ] e?ﬁ‘ﬁuaﬁ is applied
to a her |thé| etlmf rerg\vsrdft | sdd @ﬁﬂpr@ﬁsmctmbml ttzbesgwamyka:mﬁeuthbi-ock
resil | n gl I C or is -
m)untg X#’Tg\ag?g ﬁﬂ°§‘?*‘ H‘gﬁrgg mmd céciar z%ﬁgﬁg t %.tl ng about
~ the interior of said suction muffler, saJ.d suction muffler com—
15 prising a vertically elongated, closed, hollow shell hav:mg side-
walls extending longltudlnally adjacent said electric motor, said
sidewalls defining an inlet opening at the end away from said
cylinder head and adjacent said return line on said case.

- It should be noted that other features_. of the apparatus des-
20 cribed herein are claimed in our U.K. divisional Patent
Application No.34; 07663 | |
_ The pre'fe'n.'ed' embodiment of the pi'esent invention as herein-
after descnbed provides a novel construction for both the suction
and discharge mufflers to mcrease the volumetnc efficiency of
25 the compressor without any. correspond:mg J.ncrease in noise. The
' preferred embodiment of this mventlon is applied to a hermetlc
refrigeration COmpressor. utll:l.zn.ng a cyllnder block resiliently -
mounted within a sheet metal case. An electrlc ‘motor is mounted
on top of the cylinder block _to drive a cranksﬁé.ft rota;tiil_g about
30 a vertical axis and a single cylinder extends radially to the crank-
shaft, which utilizes a conventional connecting ‘rod to 'rec_iprocate
a piston within the cylinder on the lower side of the...............



30 a vertical, axis and a single cylinder extends radially to the crank- )
shaft, which utilizes a conventional connecting rod to reciprocate a pistq ;
withi'n the cylinder on the lower side of the............... 4 cylinder ¢

bl ock. A cylinder head is nounted on the cylinder block at one side and -
contai ns suction and. di scharge pl enum chanbers which are connected to the

cyki nder through appro- priate reed valves,forned in sheets of springlike

mat eri al cl anmped between the cylinder head4and the cylinder block. The

suction nuffler is nounted on a pair of tubes that extend upwardly fromthe
suction plenum chanber in the cylinder head, and consists of a holl ow body

of a non-netal- lic, plastic material which extends vertically upward

al ong- side the notor to fit within the space between the notor and the

conpr essor egigndépebiweki.on ANyl iafdénNNedesi 8 meGhtal par tthlel @yldindegk ng

through & Séé*a?‘a?ea’ti‘ée%?%ﬁ%{et@?f FER JUCFlofca e stharas RS
general | y hohambersl wbichi @arepsonmgested cto opkescybinderckthsough @priee
si-dewall of szfﬂstevkéaar valiglls tinfdy NP Sheleld °6E Opl1hdikB SRl al Iy
a yertical ane and extending outwardly adja- cent e motor. The return
line to thecdampedsbsetvess fheosaHdndrh headand, rBe rHldndgramionk.
alignment with the deheeguetiono rMuFildheis NiGGh4dsoat ROPagdas oft rHutsss t he
cof Tect o, 058" ehe Rbrey Fe s Fceloh b ot PehiR g S A
the defl ect oylintiepakead,t andugonsistsicdf on paklagebodpt oft lae nont-avetal-of
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pai r of chamibdesthe 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:
substéntially 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-snction-tubes into the suc-
'tion plenum chamber in the éYlinder 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



)ssing t hrough the cylinder and the crank- shaft. The di scharge gases pass

om the discharge plenum chanber in the cylinder head through a relatively
ar ge 5 di aneter passage to the first nuffler chanber in the cylinder

bl ock. Each of the nmuffler chanbers is substantially the sane in vol une,

and consists partially of a portigon formed as a recess within a cylinder o,
bl ock, together with a hemi spher-"ical cap bolted in place. A transfer tub®
ext ends between the two hem spherical caps to conduct the discharge gas
fromthe first chanber into the second chanber, and this tube is relatively
restricted in size as conpared to the passage fromthe cylinder head pl enum
chanber into the first nuffler. A second tube then extends fromthe cap on
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dISp acenment o oes provide two .

| FRp %kﬁ%hs?%ﬂmPSFuhﬁ§°|ﬁhq cﬁhﬁﬂ%@ra FEﬁth@él}qhﬂm}%ransfer t ube -

th?élé@f‘&@liorééﬁril&téa lind gGtde/ ea s heipd Ped hEoCEﬁgb%s%a@%Oaﬁdnﬂnce to
forméﬂ]iﬁ%€0t|¥gﬁ om/bandpa s filter, while %he over resi stance of the.

sy<hensy ad%}’?%e“?%?g'éh%o thEtop I‘Té‘et’r'l,rffl Per chanbers -
EusbddnﬂLtmmetthenedxpasﬁagfrom the cap on the second muffler

chamber through the necessary convolutions to allow'flexing,

_ ~ar ned on the |ower side of the cyl i nder bl ock on opposite sides,of a line
e;

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 expahsion; and each of the
muffler chambers is sized to have_a_volumecbetween three and
six times the sﬁept displacement of the cylinder. Thus, the
muffler syStem does-providé two large expansion.volumes in-
terconnected by a relatiVeiy.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 syétem.is kept relatively low by the large ' : ~; 
volume of the muffler-chambersrand-the'unrest:icted_paSSage ' |
from the cylinder head p;enum'to-theffirst~muffler chamber.
The combination of these tﬁoimnffiers with the suc-

tion muffler adapted to receive gas directly fromfthe return
line with a minimum of heating within the compressor case
providés a high degree of voiumetric‘efficiency'for the com-

* pressor, while retaining multiple chamber filters which allow



fromthe cylinder head plenumto the first nuffler chanber. The conbination«fj
of these‘two nufflers with the suc- tion nuffler adapted to receive gas 4
directly fromithe return line with a mninumof heating within the o@f
conpressor case provides a“high degree of volunetric efficiency for thel

com: pressor, while retaining nmultiple chanber filters which allow 6
saukyactorily high degree of sound reductign so that the conpressor can
operate as quietly as possible. The preferred enbodi nent of the invention

wi |l now be described by way of exanple with reference to the drawings in
which:- FIG 1 is a side elevational view, partially in sec- tion, of a
hermetic refrigeration conpressor incorporating the present invention,

showi ng details of the suction nmuffler and second di scharge nuffler

chanber; FI & s2tiifagtordsky dvigh odegreel efaspundl redugticgkse dhat he-2

of FIG 1, | didiPn i : SUG- nhl fler; FIG 3 is a
Cross-secti %ﬁg \%lgg\%q t%sﬂgg%% |%eé%4§35%ggyeg§2?b§%3%gé 4 is a
cross-sectional viewhe: akefieroed |emhediment ff the inyentiepnivhil nhe bgener al
arrangenent gabctibed (WP vy Sof ERGHPIE WL LEferehAMST Bhe E?swﬂ{%@w' ngs show a

hgrnetic sealed refrigeration conpressor of the type commonly used in
househol d réPrffy&Pa tors and other refrigerating units, in which a seal ed
casing contains a conpressor having a single piston reciprocated by a

crankshaft and connecting yod. arrangement within,a I nder. . Ql nd the

crankshaft in turni ?I&P‘i \}Bnlsoga/a a&g‘g?t%\g _‘é%igé?,li ?:'g%t'og’.%r' r?(caﬁg'l Zic rélerc}'

notor and cyliiendepfbleodlermetiica 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 refriéeration
compressor of the type commonly used in household fefriggra-

- tors and othet.refrigérating units, in which a sealed casing
contains a compressor having a Single pistOn teéiprocated'by
a crankshaft and connecting rod arrangement within a cylinder
block and the crankshaft in turn is driéeﬁ'by a suitable _
electric motor. The electric motor and cylinder block form a
unitary subassembly which is resiliently mounted on sprihgs



| Nary subassenbly which is resiliently nmounted on springs 7-within the
ing, and the return line fromthe refrigeration systemopens into the
rior of the casing which is there- fore filled with refrigerant and a
¥table lubricating oil in a reservoir in the bottom The outlet” fromthe
conpressor ‘then passes through an el ongated passage arranged to permt -
resilient novenent of the notor cylinder block assenbly out- wardly through
the casing to the inlet side of the refrigera- tion system It wll be «
understood that since the present fnvention relates to the suction and

di scharge nufflers of the conpressor many details of the conpressor are not
shown except as a background for the present invention since they form no
part of the present invention itself. The conpressor therefore has a casing
or shell 10 preferably formed froma relatively heavy steel sheet and

i ncl udes a cuplike |ower section 10 and simlar inverted cup- |ike upper
seatdi tinin 3thi casing .t agét ithe treternpline| §ramd thee redeiged adnicdrseal ed by

Q?éhﬂ 5intdNeneo e%i—Sﬁ; S&Paﬁﬁénélalé hBCLMAeR g eCulHdpear bl ock or
rme? 6é$?§' ?E spaced awa romthe sid " P ?ﬁﬁhe case: 10 and is
resﬁqﬁe i Bhtled nmhheaewlaemmtam@ %fSBP-SFPé?l éH§r1936r¥’19hé’lﬂower si de of &
thejr£ya | Plkedr 96 PEKivhichle woettrce&el V'HS'e i auﬁmawﬁoﬁlprthag%o%@r@mﬁed at '
the|r other end jn su port egs cured to the Botton1ma| of the
oviteR R3$35S 1bhroug héﬁ‘gﬁlt"gtg% o??s§§9?nﬁ§r?5?9§ tonB&T ™ being four =
||1nnsﬁxientfmoveﬁehy w&yﬂwe|mdﬁunreylbndenlblead abhemeQSUUﬁHﬂ mount i ng
arran b S as | 9 per ‘si de of
t he'™ laﬁﬁ(}elfr%‘l%%kggé %g SR caqmgt_(#ean{ﬁ\gstr e r’rB?o Ogetcet} rgﬁaeneral ly by
nuntirert ¥stemch It widdpt be mmdegsﬂqoéobhahkshaCB zaeevtemmmq;ajong a
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'lo
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 hous1ng 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 111ustrat10n only and other re5111ent
mounting arrangements may be used as is ‘well known in the art.
On the upper side of the cylznder block 18 is lo-
cated an electric motor indicated generally by numeral 24
_whlch 1s_adapted to rotate a crankshaft 25 extend1ng along a
generally vertical axis within the case 10. At its lower
_end, the crankShaft 25 has a suitable eccentric.(not'shownf



generally vertical axis wthin the case 10. At its |lower end, the
crankshaft 25 has a suitable eccentric (not shown) 8 arranged to dri
conpecting rod 2% (see FIG 4) and there- by reciprocate a piston 28 wt
a horizontal I'y 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
meAs such as bolts 35. It will be understood that the valve plate 33
nmounts the suction and di scharge val ves in g he usual man- ner and suitable
gaskets are provided between the valve plate 33 and end face 31 as well as
bet ween 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 al so includes a
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tion tubes 4§3aﬂguﬂ%se¥H@“§dﬂ¥¥ﬁﬂ“ahdhd@sgharbe M@mmga\mn|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 dlscharge plenum chamber 40 within which
is mounted the d1scharge 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 cy11nder 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 |
substant1a11y parallel with each other and serve not only as .
- a- passageway to admit the refrlgerant gas into the inlet
& -'plenum 34, but also the 9051t10n1ng and support means for the
. suction muffler 1tse1f. Accordingly, the suctlon tubes 43
and 44 have annular beads 48 formed on their outer perlpher-
jes a spaced distance above the cylinder head 34 and ‘the suc—_
.tlon 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 1ncludes a pair of hollow bosses 57 and
58 extending around the suction tubes 43 and 44 and having
bottom end faces 59 and 60 bearing against the beads 48 on



of a suction nuffler bottom nenber 50. As seen in FIG 2, the bottom
/53..er 50 includes a pair of hollow bosses 57 and 58 extendi ng around. t he
i on tubes 43 and 44 and havi ng bottom end faces 59 and 60 beari ng
K&galnst t he beads 48 on 9 the tubes. One or nore suitable retaining
ipmgs 62 are fit- ted on the suction tubes above the bottomwall 53 and

serve 0 hold the bottom nenber 50 in place on the suction tube by a = . ==
resilient clanping ring between the retainer ring 62 and the beads 48. 5:;

Thus, for ease of assenbly, the Ml|ow bosses 57 and 58 need nake only a.
| oose sliding fit with the suction tubes 43 and 44, since mnor gas | eaks
at these points do not adversely affect the performance of the nuffler. The
bottom menber 50 includes an upwardly extending flange or vertical wall 54
extendi ng upwardly fromthe bottomwall 53 and each side outwardly of the
suctlon tubes 43 and 44 the flange or wall 54 is provided with vertical
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34 1S ned suction tubes 44 are pressed in place’
|rﬁQWﬁ$%ﬁ%¥ﬁ@ﬁ@ﬁ%ﬁdthS BRd ferpange Q& they m%ﬁflﬁFther held in place by

brazing or ¥ie péetém AEmBERCHOE&nclAidé¥ an upwardly extending
flange or vertical wall 54 extendlng 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 ahd,this-peripheral
wall 66 includes an.outwardly p:ojeCting_lugs 64 adapted to
fit within the slots 56. The:two'suction muffler mémbers 50

- -and 65 are preferably formed from a thermoplastlc materlal
which not only has the advantages of belng relatively llght
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 Ffurther
held in plaée 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 sufface 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



this i.s done, the suction nuffler bottom nmenber 50 is placed over the
suction tubes 43 and 44 until the boss end faces 59 and 60 abut against t
beads 48. Thereaf'ter, one or nore 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 nmenber is firmy held in place
on_the two suction tubes. After this done, the top nenber 65 - 10 is

pl aced so that the peripheral wall 66 fits within the flange 54 on the
bott om menber with the lugs 64 in engagemeniOwith the slots 56. After this
has been done, it is nerely 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 theminto the slots 56 so that they fuse together and provide a

per manent attachnent between the two suction nuffler mem bers as the
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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 pértition 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.-Z{ .The portion of the top member 65
above the right-chamber'71 is substantially SOIid'except for__ '
a transverse passage 73 extending from the exterior of the.
muffler to admit the returningfrefrigerant'gases-from the
space within the case 10 into the left chamber 70. The gases’
that then flow into the left chamber 70 hay.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.



apgove the right chanber 71 is substantially solid except for a transverse
yeage 73 extending fromthe exterior of the nuffler to admt the

rning refrigerant gases fromthe space within the case 10 info the |eft
panber 70. The gases that then flowinto the | eft chanber 70 may either
pass di- rectly into the left suction tube 43 or can nove around the _
partitkton 67 into the right chanber 71 and hence pass through the right 'Qgﬁ
suction tube 44, but in each case the gases in the two suction tubes are *
comngled in the inlet plenum37.X1 In order to direct the returning
refrigerant gases directly into the passage 73, the top nenber 65 is
provided with an integral projecting deflector portion 75 extending
horizontally outward fromthe peripheral' wal'l 66 adjacént the passage 73.
The deflector 75 includes a central portion 76 extending substantially
vertically within the conpressor. and has a curved top and bottom portion 77
and 78, resB@cPF@@Fytqwﬁﬁﬁﬁﬁtsﬂﬂﬂwf??PF?EP93reﬁﬁéﬂ%ﬁ%ﬂ%ﬁ&%ﬁﬂsreturn line
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-Vmééutraf 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 w1ll
" drip off the bottom portion 78 and flow downwardly into the

' reservoir at the bottom of the compressor.

Since the incoming return refrlgerant gas from the

return line 80 impinges 1mmed1ate1y 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 Ehrough:approfimately a _ o ;
right angle between the return line SO'énd the passage 73, R
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 thefbottom'portion-78-into'the reser-

voir at Ehe;bottom'of'thé 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



casi ng 10 or exposure to other conponents of the conpressor. Because of the
change of direction through approxi mately a right angle befween the return
| ine’80 and the passage 73, any droplets of lubricating oil are effectivel}
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
bot't om of the compressor casing. Since the en- tire nuffler shell-is nmade
of "X relatively insulating mater- ial, the refrigerant gases can continue
through the nmuffler and into the plenum 37 B2 the | owest possible
tenperature, and hence hi ghest density, to ensure maxi num vol unetric 12
efficiency. By providing the dual suction tubes 43 and 44, not only is the
nmuf fl er securely nmounted in place,: but also the nmuffler provides a m ni num
of flowrestriction while max- im zing the reduction of sound fromthe

suction inpulses to ensure quiet eratlon t he co re S di rge
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di scharge mufl gheCBa8kon, 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
bhild-up*f:om 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 prov1de 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 chinder
block 18 by a cyllndrlcal 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 su1t--
able bolt 99 passing axially through the cover 96 and maklng
threaded- engagement with the cylinder "block. - -

On the other side of the cyllnde: block, generally
stmetrically positioned with reSpect'toithe axis of :he~cyl-7
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,



92. This chanber 92 is formed partially in the cylinder block 18 by a
jindrical wall 93 and upper wall 94, and is enclosed on the |ower side by
general |y henispherical, hol- low, sheet metal cover 96 which,fits within
a counterbore 97 in the cyllndrlcal wall 93, and is held in place by a
suit- abte bolt 99 passing axially through the cover 96 and maki ng threaded
engagement with the cylinder block. On the other side of the cylinder "Eﬁ?
bl ock, generally symetrically positioned with respect to the axis of the
cyl - i nder bore 30, is a second n&Bfler chanber 102. .This chanber is also
fornmed partially in the cylinder block 18 by a cylin- drical wall 103 and
upper wall 104. The | ower side of the chanber is closed by a generally
hol | ow, henispherical sheet nmetal cover 106 substantially simlar in shape
to cover 13 andMhis cover 106 in turn fits within a counterbore 107
r n the cyli i cal, wal al _bolt 109 ex ends through
- 8m§0\}: ve%gaggé H’p?%f'écﬁ‘gﬁ b’&§2’1f1(? RS °fﬁelekl i nder block
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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 Qpening-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 othef discharge passages to proVide a certain
emount'of flow impedancé to the refrigerant gases, as w111 be
described in greater detail herelnafter.
The refrigerant gases in the seéond muffler chamber
102 are dicharged through a discharge tube 118 hav1ng 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 _ o om
122 extend1ng around the perlphery of the compressor and ter- |
minating in a downwardly ‘extending 1eg 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 refr1geratzon 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 discharge



amount of flow i npedance to the refrigerant gases, as will be described in
greater detail hereinafter. The refrigerant gases in the second nmuffler
chanber 102 are dircharged 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
extendi ng upward al ong the side of the conp%gssor to the upper end where it
joimE a |l oop portion 122 extendi ng around the periphery of the conpressor
and ter- mnating in a dowhwardly extending leg 123. The downward | eg 123
IS connected then to an outlet tube 125 extending out- wardly through the
casing 10 for connection to the rest of the refrigeration systemin the
manner well known in the art. This:discharge nuffler arrangenment provides
not only a hthambegse®2ofand 10T iservwetasncapatithnces,vand lthe efdlaceitd e
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in the cl earehaege 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 capacitaﬁce of the seqond:dischafge 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 noisé—prbducing_pulsa—
tions. | | |
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‘vol unﬁew pi. ston stroke As the piston then noves on the
roke and the discharge valve 41 closes, the gases in the nuffler
3’]’8” ’uﬂm"m’ss through the inductive transfer tube 112 into the
capaci tance of the second di scharge chamber 102 at a
Iatlvely | esser Yat'e of flow until the next di scharge stroke of the
pi ston.takes place.. The gases18an then |eave the second nuffler chanber .
102 t hrough the di scharge t ube Mg and outl et tube 125 with a mi ni num of- “-&
noi se-produci ng pulsa- tions=™—1. A hernmetic refrigeration conpressor
conprising a case having discharge and return lines secured thereto, a
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ric motor, said sidewalls defining an inlet opening at the end

away from said cyl:.nder head and laterally ad,]acent said return

15 line on said case, said shell having a deflector extending laterally
thereof adjacent said inlet opening to deflect and guide refrigerant
gas from said return line through said inlet opening into the inter-
ior of said suct:l.on miffler.

_ 2. A hermetlc refrigeratlon compressor - as set forth in claim
20 1, wherein said suction muffler is. supported on at least one suction
tube secured to said cyllnder head.

3. A hérmetic refrigeration.' 'compressor as set forth in claim _ _
2, wherein there are two suction tubes secured to said cylinder .
head and extending through the bottom wall and into the interior | -
25 of the muffler, and said muffler is rigidly secured to at least
| one suction tube.

T

_4; A hermetic refrigeraﬁion compressor as set forth in claim
3, wherein said suction muffler includes a top wall and an int_ernal-
partition extending downwardly from said top wall to a point below

30 the upper end of at least one of said suction tubes and being locat-
ed between said suction tubes.



3. A herneti ¢ refrlgeratlon conpressor as set forth: |ﬁ—e1—a1—m—2——whe1=e|n\‘
O

there are two suction tubes secured to said cyllnder
through the bottomwall. and into the i nterior 25 l ma I'ﬁﬁg sai

muffler is rigidly secured to at | east one suction t tic
refrigeration conpressor as set forth inegclaim3, V\/nereln sald suct i on
muf £l er includes*a top wall and an internal partition extendi downwar dl y
fromSai d top wai | Ao herpetie mlonhGOWFOEnésofseét ti@nela;ifm
sai d suction. t upesippeideaid h%%t ?,ag S8 Hali QN d nﬁ%
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6. A hernetic refrigeration conpressor-as set forth in claim3, wherein
the means for securing said mufffler to said suction tube includées an .
annul ar beads onbsai 4 detvetic tltdf&b@@ipnacdmmsbnrabolsebnmm imdc]aalm
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hermetic refrigetation_compressor as set in_any preced- ing claim

wherei n the def buket oincdides, dan 5 apaler: headeony Baifn sughlon igbeo balaw eaidand

guf de refriger apirraas ot aeild dndl df PetdfiRraRihg adelcurém_rﬂauaﬂi@au\ﬂel absve
opening. 8. A her refrigeration conpressor conprising a case having

155 a return. Il‘FPé'dsnE%W “waHereto, a motor conpressor unit mounted inside
sai d case and |nclud|ng a S|ngle cyl i nder hou5|ng having a single cylinder

and pi ston thergin @5 B HEEQ i to
drivingly ri'égl p'f?oca e sal pi sfr %%%l g %@ Qa%‘};i-ﬂﬂé% %@Pg&é;%gured
to said cylindeinghotiging, whereini dheyﬂemtoneauterﬁal @Gm@s avhe medwrn hdmeer |
a pair of vertiganhds to deflect and guide refrigerant gas from said return line

angularly through said inlet opening.

8. A hermetic refrigeration compressor comprising a case Ihaving
15 a return line secured thereto, a motor cdmpressor unit mounted
inside said case and includlng a s:.ngle cylinder housing hav:.ng
a single cyllnder and 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,
20 said cylinder head including an inlet chamber, a pair of verti_cally'
extending suction tubes secured to said cylinder head and opening
at their bottom ends into said inlet chamber, & suction muffler
secured to the other end. of said pair of suction tubes with said
other ends extending through its bottom wll a -spaced distance
25 1into the interior of said suction muffler, said suction muffler
' comprising a vertically elongated, closed, hollow shell having
‘sidewalls extending longitudinally adjacent said electric motor,
said sidewalls defining an inlet opening at the end away from said
cylinder head and adjacent said return line on said case.
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hdiMcur ed to said cyI i nder head and openi nlg at their

B tlom el inl et chanber, a suction muffler secured to the other
en of ” im | on tubes with said other ends extending through
) bot t m W ) . . . ) .

d| stance 25 into the interior of said suction
~muffler, said suction rruffler conprising a vertically el ongated, closed,

hol | ow. shel | havi ng sidewal | s egtendi ng | ongitudi nally adj acent said /;
.electric notor, said sidewalls defining an i-nlet opening -at the end away -
from said cylinder head and adjacent said return line on said case. 17.

9. %A hek nbermetief n‘eﬁumamncmqmpeewr as ssetfﬁmruh |:tm otlaim 8, wherein
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refrigerati,on co ressor S in claim ejn said she as an
§nt @GHaf TRIeAReY af‘i\tsi‘ﬁy'lv SPES ﬁ@‘gg %@iérl o #&ifdeof adj acent
sai Gnensmeitionetubey and acr oss 10 the return Iine opening to deflect and
guide refrigerant gas fromsaid return line through said inlet opening into

the interior of said shell. 11. A hernetic refrigeration conpressor T
subgifantA ahéxmeddc he‘sﬁrlgerbbicm ecarpressaye crs) set rgwé?hem qleimhe draw ngs. '
9, wherein said shell has an integral deflector extendlng laterally ) {

from the sidewall thereof adjacent said inlet opening and across

10  the return line opénin’g to deflect and guide refrigerant gas from
said return line through said inlet opening into the interior of‘
said shell.

11. A hermetic refrigeratlon compressor substantially as herein-
before described w:Lth reference to the drawings.
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