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2199620 COVPRESSOR HEAD AND SUCTI ON MUFFLER FOR HERMETI C COMPRESSOR Thi s

I nvention relates generally to hernetic refrigeration conpressors of the
fype-tised in household 5 appl i ances, and nore particularly, to a suction
muf f1 er and cylinder ‘head arrangenents for single reciprocating piston
conpressors. Refrigeration conpressors used for househol d _applianc such
as refrigerators and freezers are 10 generally of low h 5 i@sually
| ess than one third horsepower at the nobst and ranging domm to as little as
one sixth horsepower. Such conpressors, when of the si ngl e piston type,

use a relatively small d | I vel'y high
speed powered by a 15 béﬂbﬁ%@ #% rﬂ%@ 1@-e§€ém—a maxi mum
speed of 3,450 rpmusing a 60 hertz—ﬁoﬁe -= com pressors are
generally run on-a higb-duty cycle which may range fron150 to 90%
dependi ng upon the | oad inside the appliance-and the anbient tenperature.
The application 20 of such conpressors requires that they have an
extrenely 1ong life and nust operate at a very |ow noise |level and a very
hi gh efficiency for .purposes of energy .conserva- tion. Because of the
relatively small displacenment of 25 such conpressors, their valve
arrangenent - is usually a valve plate nounted on the end of the cylinder
utilizing a single-valve port for the suction side and. single dis- 2

' This invention relates generally to hermetic

_ refr1gerat10n compressors of the type used in household
5  appliances, and more par.xcularly, to a suction muffler
~ and cyiinder head arrangements for single reéiprocating
~ X  "_p1ston compressors. | '
Refr1gerat1on compressors used for household i
_ appl1ances such as refrigerators and freezers are
10  'genera11y of low horsepower, usually less than one third
| horsepower at the most and ranging down to as little as
one sixth horsepower. Such compressors, when of the
single piston type, use a relatively small displacement
) cylinder running at a relatively high speed powered by a
15-‘ two-pole electric motor which results in a maximum speed
N of 3, 450 Tpm using a 60 hertz power supply. Such com-
- pressors are generally run on a high-duty. cycle which may
 range from 50 to 90%, depend1ng upon the load inside the
—/ | appliance and the ambient temperature. The application
20 of such compressors requiras that they have an extremely
long life and must operate at a very low n01se level and
a very high eff1c1ency for purposes of energy conserva-
tion. _
' Because of the reiatively smallldisplacement_of
25 such compressors, their valve arrangement is usually a
valve plate mounted on the end of the cylinder utilizing

a single-valve port for the suction side and single dis-



-

charge port. Thus, the suction port operates with a reed valve formed out

of a sheet of spring material on the underside of the valve plate and the.
di scharge port is sealed off by a reed discharge val ve nounted on the oukﬂp
5 side of the valve plate. The valve plaje is then covered by a cyllnder
head havi ng suction and di scharge pl enum cHanbers fornmed therein with a
conduit |eading fromthe discharge plenum chanber to an external nmuffler,

| i kewi se, the suction plenum has a conduct |eading froma suction 10

muf fler renote fromthe cylinder head and generally posi- tioned to receive
t he i ncom ng ohargéupnrtefrEgaﬁanwhgaguatEnnﬁpemhnmneraEEStwlpbrnlme@d
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in such a manner as to permit a minimum heat1ng of the g,
return gas by the environment within the compressor shell.
" The cylinder head must be de31gned with the dis-
15 . charge plenum large enough to contain the d1scharge valve
| assembly and allow flow of the compressed refrigerant
with a minimum of restriction. Because the compressed
Hgas now has a h1gh temperature, it tends to heat the sur-
:'rounding env1ronment and cylinder head. Because of the
.20 pressures within the d1scharge plenum, it is generally
| ‘ necessary to make the cyllnder head from a metal casting
“using such materlals as cast ironm, or alumznum wh1ch tend
to read11y conduct the heat from the d1scharge plenum
throughout the full extent of the cylinder head so that .k;
25 the entire cyl1nder head tends to be raised. to the tem-
perature of the dlscharged gases. Generally, the two
‘plenum chambers in the cy11nder head are divided by a
wall which is preferably made as thin as poss1b1e to al- -
low a maxlmum plenum volumc in the small amount of space

30 avallable.



3 onthe ot her hand, the suction plenum shoul d be as cool as possible to
prevent heating of the suction gases which would | ower the efficiency of

j§ heygonpressor. Furthernore, the suction plenumshould be as large as 5
possible so as to all'ow a m ni num of pressurﬁﬁdrop on the suction stroke of
t he conpressor by providing the maxi num volu of refrigerant gas avail abl e
adj acent the suction port_and the valve plate. It has been recogni zed t hat

i ncreased energy ef- 10 ficiency can be obtained by making a suction
muffler frroma plastic material and nounting it as close to the suction

pl enum as -possi bl e. Onérsutiie aotheyehend , i shehewatibnt pd eRf@s ¥Hould be
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chanber. One effqrt to overcome this seating IS S . ]
4,573,881 'in wodime e efgiasrant Zas gvailablenadjraentathey sudthen

thermal is nmuplord and tH&alvd PTeide suction plenum and connects
directly fron1the_sucty%g+g§%%éﬁéﬁfhanber 1o t he sucglog port in the vatye
pl ate. However, such an 1eruntzRd Jtbaht Anerensede eplesgymef
chamber apd may iprieneyt cdinl fec Wbt dthed thye mi BgSEMBLY tebnt BA FFABY TSN -
a plastic material and mounting it as close to the suction
W, _— pleﬁum as possible. One such arrangement is shown in the
. present inventor's U. S. Patent No. 4,401,418 assigned to
. -the assignee of the present application. However, with
15.  the arrangement shown in that patent, it is still neces-
'sary to use a one piece cylinder head having the discharge
and suction plenums formed integrally therein and sepa-
rated by an internal wall. With this arrangement; the
- walls of the suction chamber, because of the high conduc-
.20, tivity of the metal cylinder head, tend to allow a certain
amount of heating of the suction gases within the plenum
chamber. : _ ' '
One effort to overcome this seating is shown in
. R S. Patent No. 4,573,881 in which a tube formed of .
25 plastic material having a low thermal is mounted as a
| liner within the suction plenum and connects directly
from the suction muffler chamber to the suction port in
the valve plate. However, such an arrangement loses the
advantage of the plenum chamber and may present difficul-
30 ties on assembly of the compressor.
Another -arrangement to reduce the heating of the
suction gases is shown in U. S. Patent No. 4,573,880. 1In



Anot her arrangement to reduce the heating of the suction gases is shown in
U S. Patent No. 4,573,880. 1n 4 this patent, a suction plenumis o~
el imnated conpletely and a tube extendg directly fromthe suction nuffl eep’
into the suction port on the valve platé€ thereby conpletely elimnating the
suction plenum Thus, while heating of the suction gases is reduced,

because of Vi Ppihe & Sucklord By if SRR comBlsRly, Ml pctpd' HefE ccon:
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separate pi cesl?ﬁ one of which enconpasses the discharge plenum and can be
made in the"iF’tﬁl Tof a netal casting held in place with a plurality of
bolts to give adequate strength for the high pressures and tenperatures
encountered in thls 3L ang: t whj ch .enc S e i on
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suction nufdibgé qubing! thel ssBmdlyioRth¥ doinprassorV\ePfefefdbly thé cyfinddidhesdnOWn in
. the present_inventor's - -

is made in two separate pieces, one of which énco'mpasses_the discharge
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plenum.and can be made in the form of 'a metal casting held in place witha o

plurality -of bolts to give adequate stre_xig‘th'“for the high pressures and
temperatures encountered in this area, and the other of which encompasses
the suction plenum and which pr‘gt_‘erably extends over a lesser area of the
“valve plate than the ‘discharge plenum portion. The separate suction plenum
“which, in accordance with this invéntibn .is constructed 'as' a Unitary
assembly with the muffler, is made of an insulating plastic material offei'ing
-excellent strength in view of the lower temperatures and pressures in this

- area.

The suction muffler itself is preferably in many ways, similar to that
shown in the present inventor's - —




5 U S Patent No. 4,401,418 particularly as to the gas flow paths and
sound-reduci ng properties. In that pat- ent, the suction nmuffler was
Pouted on a pair of netal tubes secured to a one-piece two chanber
cylinder head 5 and extended into the suctign pl enum  -The suction nuf-
fler was formed fromtop and bottom nmenbers formed froma suitable plastic
material with a bottom nenber being nounted in place over the two suction
tubes. According to the present invention, the top nenber of the suction 10
muf fl er may be substantielly shown in said Patent No. 4,401,418 and the
structural: equi Wal ént Reterte Muf 14 40bot i dnpactiben]lardyenisetonitite tges t wo
tubes and the pqiy.di | hder s h Sur. le thg_sygt,| enum
are preferably - g‘ronv% astga %ﬁg{ae&%a(;l'fée%'"g?g eB%{>8%Pg§??c 13“ l‘:t%(é%acoz% t he
top menber of tleatsudteorsuetien nefblenchas. ndhptedt Ppneaapadnblof imettal d
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W, , bottom member, together with the two tubes and the por-
tion of the cylinder head surrounding the suction plenum
are preferaﬁly formed as a single bolted piece of plastic
15 to which the ‘top member of the suction member is attached.
The entire assembly is held in place by means of a single
bolt together with a metal bracket member which serves
. not. only to distribute the clamping force as the bolt
over a large area of the plastic material, but also as a
20, support for holding an oil lubricating tube which is ar-
ranged to provide a small oil flow from the sump in the
bottom of the compressor up to the section port in the
valve plate. The suction muffler assembly is also re-
: tained in place by its engagement with intersecting sur-
25 faces on the discharge cylinder head. |
With this arrangement, the suction muffler and
suction plenum are essentially formed from two pieces of
molded plastic material which enclose the cool suction
_ gases over the entire flow path from the entry to the
30 muffler chamber to the suction port on the valve plate
itself. Thus, the incoming section gases have no contact
- with any surface made of a material of high thermal con-



#hy

with any surface made of a material of high.thermal con- 6 ductivity
until they contact the valve plate itself, and since the flom/path S o
diretly fromthe suction plenum through the valve plate port, and into the .
punping cylin- der, there is a mninum eating contact with the suction 5
~gases so that they may enter the punping chamber at a | ower tenperature and

hi gher density. By retaining a suction plenum there is a.m ni num of
restriction to fluid flowto prevent any throttling effect resulting from

the flow of the suction gases through narrow pas- 10 sages necessary for

t he noise. atwmvﬂmdxny;nnmm&ttbevreerqubredhbowaﬂh@'$mﬁﬁéﬁntmélferahd
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Fla 2 ana mraet, ShlledRubt rohdin T bE "R RBl Sy W R 10
t wo cyl|ndersuaninnzg&ﬁnumhlth@nq i1sod migimup: of restriction to
- fluid flow to prevent any throttling effect resu1t1ng
from the flow of the suclion gases through narrow pas-
10 qageS“necessary~fothhe nnise attenuation properties re-
quired for the suction mufflet to reduce the. overall
- noise level of the compressor. e B U

The present invention is further described with reference to -
- the accompanying drawings in which:
15 -~ - FIG. 1is s side elevational view, “partly in
section, of a ‘hermatic refrigeration compressor 1ncorpo-

rating the present invention;
FIG. 2 is & front elevational view of the sec-

tion muffler and cylinder head arrangement of the com- L)

20 pressor shown in FIG. 1; :
FIG. 3 is a cross-sectional view of the suction

"muffler and cylinder head assembly of FIG. 2; and

- FIG. 4 is an elevational view of the valve plate
" side of the two cylinder heads taken on line 4-4 of FIG.
..30 : ) - . .



7 Referring nowto the drawings in greater detail, as shown in FIG 1, the
‘hermetic refrigeration conpressor includes an outer shell or casing 10
dwhiceh/ is conpletely seal ed and pressure-tight except for inlet and outlet 5
tubes. Wthin the shell 10 is a cylinder blogk 13 which is resiliently
nmounted on springs 14 to mnimze the transm ssion of vibration fromthe
conpressor to the shell. Munted on the cylinder block 13 is an electric
notor 16 which is operable by a suitable mechani smsuch, 10 as a crank
and connecting rod (not shown) to reciprocate a piston 18 in a cylinder 17
(see also FIG 3) to and froman end face 19. The cylinder block end face
19 serves asa nount- ing point for the valve nechani smand cylinder heads
whi ch 15 provide for the flow of cool incom ng suction gases to the
cylinder 17 and a discharge of high-pressure, high- tenperature discharge

gases. This structure inc ﬂié‘ﬁéfri‘n% hab eas%% %l:a%'x‘%;s:dnggfﬁ# eEQ?

end face 19:above which is npunte suction valve s eet
ext ends over the&rhown il Fi€e 19 Ehﬂ P§rﬁGFﬁ§dfﬁﬁGm&?ﬁ&ﬁ#P%rﬁﬁmptﬁssor

spring steel of miﬁé@t@hcweéﬁ sReMi 6 basifg™@ W cHICld Vol ¥€etged
25 via a cutting or. ch| rocess. ,The valve plate .23 is no nt above

the val ve sheet 82 g% eFsyTe-tis feﬁé‘FGBtt feredinlet 2n Gal ve
plate 23-i §" forrm.cbésr.omwmwiﬁabﬂze shetll 100id ﬁatgﬂ.ua:lde&ufﬂldtﬂc cmtwmch
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one area a suctmmaquiséxbmgafneibth&1undérem the compressor to the
- shell.” Mounted on the cylinder block 13 is an electric
L - " ‘motor 16 which is operable by a suitable mechanism such,
10 “as a crank and connecting rod (not shown) to reciprocate
- "a'piston 18 in a cylinder 17 (see also FIG. 3) to and
from an end face 19. '
' The cylinder block end face 19 serves as a mount-
ing point for the valve mechanism and cylinder heads which
15 provide for the flow of cool incoming suction gases to
the cylinder 17 and a discharge of high-pressure, high-
. temperature discharge gases. This structure includes a
' first gasket 21 mounted directly on the end face 19 above
which is mounted a suction valve sheet 22. This sheet
20  extends over the entire end face 19 and is formed from a
thin sheet of spring steel of uniform thickness in which
is formed the suction valve reed 25 via a cutting or
ecching process. The valve plate 23 is mounted above the
valve sheet 22 and is gensrally coextensive therewith.
25  The valve plate 23 is formed from a suitable hard, rigid
o matérial such as cast or sintered iromn, of sufficient
thickness to give enough rigidity to the valve plate to
‘avoid any measurable deflect1on.' The valve plate 23 in-
cludes at one area a suction port 24 aga1nst ‘the under-



8 side of which is located a sealing portion or valve seat engagable by the
suction valve reed 25. The suction valve reed 25 operates to open the .
suction port 24 when the piston is noving away fromthe valve plate and t\au-
5 automatically close on reversal of the Piston when it begins its ’
conpression or discharge stroke. Also |located on the valve plate 23 is a

di scharge port 27, a. spaced distance away fromthe suction port 24 and
having on its outer surface a valve seat where the 10 flowis controlled

by-a di schar geg ;yal | ¥ 2 i . al : eal
t he dischargggﬁg%t%§7%§ﬁ§¥ﬁ yﬁhgo%%gggogl§§§g&g§a§§r¥§¢§ﬁéﬁpaﬁgg& héggﬁston
reverses its ehgagahie(hVtéﬁﬁcﬁ@@haﬁgevélveoﬁpﬁdsgﬁon heolkauebion| ow t he.
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general | y coerhengiston tis thevbug cavpyr Epper $hef vielyes plateland tad

ext ends r 0SS, .4 t bhe | atee | Gy ceppi ed by
t-he discﬁgrge%ygd%§g%$§§#3y %Q%[6§0F¥§%E§agu§FigﬁthﬁgggPrﬁ%%ﬁd?gcharge
cyl i nder headbegimsf iitimgampressionhargdiprbaggesstirokawunt ed on the

val ve plate 23 on top ofy ddie1Qdgked éd eRE sswas_gg%c%gczm@tf df§charge

di scharged gases fromthe discharge port 27 so.th y can, pass 25
t hrough inter E@Iftpé’gsagae-_ssf_(m, shofhgnes ARAYJESORa G don 3ROBH |24
through tbe digs@h¥8A8nd idie fstoutée surfheei ar vafl vieha gt miesser thsel |

nigh St TG EdAreABICORGRRL ke chE: & f3AEbarEecTmbvA ARAsmbLy 28. 7 ThE'Y
: discharge valve 28 operates to seal the discharge port 27
during the suction stroke and to open when the piston U
reverses.its direction on the discharge or compression '
: stroke to allow the comgngssgd_gqses to be discharged
15 from the'cylinder;' Also locatgd'qq_the_ou;e;_side of the
valvelﬁlate 23 is a.sqitable_gésket 29 .which is generally
cbexténsiye'with;the,qqte:_periphery_of tbenvélve plate
and exﬁéhds_actoss,tbosé portions of the valve plate which
_ areanbt_dgcdéiéd by the discharge valve assembly 28 or
_20 ~ ‘the suction port 24. . . . ._,.'ﬂ_, |
| o _ | The.dischafge cylinder head 31 defining the dis-
charge plenhm,32 ié&ﬁounted:on the'ualve_plate 23 on top
of the gasket 29 and serves to accumulate the discharged
gaées,from the:digcharge port 27 so that they can pass
25 through internal passages (no;.shbwn)Jto;the discharge
muffler 33 and through the discharge line 34 to the ex-
.terior p§¢;he'comp;éssqr shell 10. The discharge cylin-
 der heéd,Sl_iq“pteferqbly_formed.bf_a_rgla;ively high
~ strength material, such as cast iron, and extends over a
.30 majo:,pbttion,of;theiﬁrea of_the valve plate 23. Thus,
the discharge cylinder head 31 extends to the four cor-
' _nets:o£_the vélvé'plate:ZS'and is he1§_iﬁ.p1ace by four

*
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30 maj or, portion of the area of the valve plate 23. Thus, the discharge

cylinder head 31 extends to the four cor- ners of.the valve plate 23 and is

helB=tn place by four 9 bolts 36 which extend through bolt hol es 38

| ocated at the four corners of the discharge cylinder head 31 and extend

t hrough suitabl e openings in the gaskets, valve plate 23 and val ve sheet 22

to make t hreaded engagenent 5 wi th the cylinder block 13. As shown in

FIG 4, by util- izing the discharge cylinder head 31 of this shape, the

vol une of the discharge plenum 32 can be made as large as possible to

ensure-a m ni mumbefl tEad6 mMﬁrhﬂﬁfﬁEﬂdthﬁ&ﬁgK”BfEﬁrﬂ61¥§|%8 gécEQ@dW%@ mum
volunetric efficigncy of. 10 t he. conpressor... However .the, di scharge

- cylinder head 31lti%s% #P(W‘i F&F Wt oaf\}:-q;g a%’eﬁf}?%%%sc%flﬂgﬁhhﬁéai :33 %”d’es

i ndi cated at 37 eatahidowhrivagiowsuitabld dpeningd i bm théigdekfheqdvﬁlvéThe

suction cylinder _k [ i S rate,fromthe

di scharge qyli 'ndglrig%ga?f%f%gng’gﬁggsf}s}pe(aaecfltszoz'otcééd%???? hgﬁgﬁﬁa?ﬁoﬁngﬁgteﬂlgnt

val ve pl at 'gsy't hat wii¢bn&hec eydtiadery hilocldiktharAge slyowmdin REGd. 4Thbylsmt:ﬁlen

cylinder head 41;i r I AoVt fs = Jicet LAsu I_n
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material to minimze~the heating e suction gases not

only fromthe di ¥eAsmge oy theddd sicbars®l whanum si2 faam beonader aandiange as
gases Wi-thin thepgggpbeeseo nBulreld mifligfil ahd ybaélbggls%'ﬁéeb?@ 8¥Jf:b§ge][tpleer

head 41 can be ngde jntegral with at |east a portion t suction nu
so that a singl gﬁb?@héré yglve %&térqrafmaé‘a?@%r‘fc&ﬂ%%@%t?ﬁﬁlgiénéﬁdOf

function dP sevethe compressor. However, the discharge cylinder head 31
_ is provided with a V-shaped recess or notch having sides
o . . indicated at 37 to allow the mounting of the suction
| ~cylinder head 41. _
The suction cylinder head 41 is formed as a
15 piece separate from the discharge'cylinder head 31 and is
shaped to occupy that portion of the valve plate that is
not .covered by the discharge cylinder head. The suction
cylinder head 41 is preferably formed of a non-metallic
_ thermal insulating material to minimize the heating ef-
20 . fect on the suction gases not only from the discharge
" eylinder head 31 but also from the surrounding gases
within the compressor shell 10. Preferably, the suction .
cylinder head 41 can be made integral with at least a
portion of the suction muffler so that a single piece of
25 material can perform the structure and function of several
.parts as shown in the aforesaid Patent No. 4,401,418. The
suction cylinder head 41 is therefore preferably formed
from a plastic material having a low thermal conductivity,
yet sufficient strength and heat resistance at the ele-
30 vated ambiant temperatures within the compressor shell.
A suitable material for this purpose is a thermoplastic
glass fiber-filled polyester such as PBT, which has the



parts as shown in the aforesaid Patent No. 4,401, 418. The suction cylinder
bead 41 is therefore preferably formed froma plastic material having a l-ew
conductivity, yet sufficient strength and heat resistance at the s

t her mal
ele- 30 .

vated ambi ant tenperatures within the conpressor shell. A

suitable material for this purpose is a theﬂﬁnplastlc glass fiber-filled
pol yester such as PBT, which has the 10 desired properties and can be
easily nolded into the de- sired configuration. The suction cylinder head
41 has V-shaped sides 42 designed to fit closely adjacent but spaced from
not chéds $trdds p3dper ttiles disk g eydasilky hedded Tmdoc\thiendbe-

head défines_a?iygaiggﬁﬁbggggtﬁ% of sim/lar shape which extends over and is
atro t

the 5

in full

comrun

Re *80cti on port 24. On the side opposite the

suc- tion port 24, the Thecsuszion aplinder dreadl 4l gbdsb¥eghhped gicdes on
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there- tHroughnébehedustides. ﬁﬂeQﬂuﬁhQnﬁtﬁ@hamE# exdhinderphsad. OThe t her
sides of the babishghe fiad RRUEids HidlcPfitn PlemmSagedsigafiadormed in

t he body porti©

and extend outward para he upper, surface of

the val ve pl at shapet whdghh extiemds avareendnbs 5int ful br gomamus i afinred
di stance away [fyanehRt %%%'mwfﬂdﬁr ézase cﬁﬁ tﬂ_é‘esiﬁ'bub?boﬁﬁtt‘én%wss@- are

stiffened by an rnterconnecting 2 and_externa

bs 53 so that
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portion 46 having an end wall 44 closing off the outer
-side. of the suction plenum 43. The body portion 46 has
at its center a bolt hole or bore 47 extending there- , U
through for mounting the suction cylinder head in place.
On either sides of the bolt hole 47 a pair of axial pas-
sages 49 are formed in the body portion 46 and extend
outward pafallelawith the upper surface of the valve
plate 23 through tubular extensions 51 to terminate a
spaced distance away in an integral muffler base 56. The
- tubular extensions 51 are stiffened by an interconnecting
~ web 52 and external ribs 53 so that the integral suction
~eylinder head 41 and muffler base 56 form 2 unitary piece
of high rigidity so that the use of a single bolt through
the'bolt-hole.47.can hold the entire assembly, including

the rest of the suction muffler in place on the cylinder \;J

block 13, As shown in FIG. 3, the axial passages 49 ex-
tend.beyond_the'muffler'base 56 in the form of the pair
of tubular projections 57. The muffler bage 56 includes
an upstanding,skirt 59 to receive a muffler upper housing
. 61.. As shown in FIG. 1, the muffler upper housing 61
extends upward toward the top of the shell or casing 10
_where it has an opening 62 and projecting deflector 63
adapted to receive the incoming gas from inlet tube 60

¢



of high rigidity so that the use of a single bolt through the bolt hole 47
can hold the entire assenbly, including the rest of the suction nuffler in
Pl agegson the cylinder 25 block 13. As shown in FIG 3, the axial
passages 49 ex- tend beyond the rmuffler base 56 in the formof the pair of
t ubul ar projections 57. The nuffler base 56 ildcl udes an upstanding skirt 59
to receive a nmuffler upper housing 61. As shown in FIG 1, the nmuffler
upper housing 61 30 ext ends upwar-d toward the top of the shell or casing
10 where it has an opening 62. and pr.ojecting deflector 63 adapted to

receive the lncwmdiaﬁg ffm:tdﬂﬁttﬁub@%](ﬁothe sueENdLog i nwakdinl By uph
the shel |- It will pe.un- dersto t hat t he ffler Rper housj n lis
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an e other co nen rts provi n e uncti gnin
sane naenner. as. Pﬁ}é’%’%flﬂgﬁ tg e 1@?’(}& aot?guH’ ﬁOB?&&gt etEl'h%r
.suctlgn izplndswﬂthﬂth@lmﬂfﬁiifxbaxetﬁ@ Camdndbe ?tbek é?mp@dﬁyﬁ ﬁﬁits
ext ends .0 a neta rac outer surface of a_suc
T on oyl inder heIg ane & AR g R LS F1oHLGE: 38" bBE" s2ns” mafer
Pufflgrfassenblyflrhmimufﬁ&éﬂuﬂﬂiaﬁdnndfﬁmtEMﬁtSPatéhe .bracket F4 is

or me roma relative el C

formed ribs 15 67 al gnfd-lt e Si Or.acl @%@ﬁﬁ%é@%%i&ﬁ YSQ&? 2 &%%1%28461

ri bs tern1nate iim plame o dihe ol isvdemgbkeck 683, Ethéar668em$eded to
clanp an gpl tubgrohJind i cal "Rtk 6 WH Ofhk SoBEER! 8rEacRbINd danL

toward:t he she
~tion cylinder head 41 to clamp the entire suction cylin-

— _' der head and mufflet assembly in place without other
" fasteners.' The bracket 64 .is formed from a relatively
. rigid metal such as sheet steel and includes formed ribs
15 67 along the sides to increase the rigidity and these
| ribs terminate in an outwardly projecting ear 68 The
ear 68 is used to clamp an oil tube 71 baving a free end
72 which is adapted to extend down toward the shell 10 to
_ 'Q_a point ‘below the level of the 1ubr1cating oil reservoir
20';f“at the_bottom of the shell. The other end 73 of the oil
| _ tube 71 extends through the brackét 64 and the_suction
ﬁcjlipder.head 41 to;a point within the suction plenum 43
| adjaceh;'the suction port 24. The oil tube 71 includes a
\_/ - small diameter or capillary passage adapted to meter oil
25  into the suction port to'provide the necessary lubrication
for the piston and cylinder as well as the suction and
d1scharge valves. Thus, the bracket 64 not only serves
as a mount for the oil tube 71 but also spreads the
. ;clamp1ng force of the bolt 66 over a relat1ve1y large
- 30 surface of the suction cy11nder head 41 to avoid exces-
sive localized compressive loads.



a point below the level of the lubricating oil.reservoir 20 at the
bottom of the shell. The other end 73 of the oil tube 71 extends through-
the bracket 64 and the suction cylinder head 41 to a point within the . 4
suction plenum 43 adj acent the suction portl24. The oil ‘tube 71 includes a
smal | diameter or capillary passage adapted to neter oil 25 into the
suction port to provide the necessary lubrication for the piston and

cylinder as well as the suction and discharge val ves. Thus, the bracket 64

not only serves as a sfoﬁltﬁetﬁelabBQ%-dbsé%ﬂbéﬁ53b§§t€@é?1bﬁe fthehe

cl anpi ng force of the bo b6 over ‘a'relatively large 3 surrace o
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12 Thus, withdhe ahaves sies 5g9sdafenébﬁ15qut@my i R tdomeadt Lhen
conpr essor conflnlng the. | oW pressure; ﬁ ycti gases arge, co letely
out of contacﬁhﬂ%91E?ﬁﬁ%P%%r?PBﬁ§1EBHBaF Pn%%éh?ﬂﬁ%ﬁ?%ﬁ%ss high-temper=

hi gh-t enmger - %tureﬁtdﬁﬁcmﬁg@agasesaaeSaau Ploli ot rﬁe@w&tedlomletaammommn
val ve plate to n|n1 e an¥ eath of the,s tlonéggﬁgf % Ee dlscharge
gases whi ch’ woid Bt k9 ?hEF@ g8 fRd P@ﬁ% tPRCE 42D BAS§Sses
and thereby |Qwekﬁéﬁﬂﬂ§& élgaséslwhdnhyw@hhﬂﬂinhnuﬁﬁsbpr1ncﬁ%abeth|s
10 construction, the djsch §ﬁ¥hlnd head can be, f
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necessary -net 1§ t?ﬁﬁ%ﬁ?gyrﬁaV éuﬁ§&8§s§ﬂf%ﬁrﬂﬂﬂﬁéb?%ghbntgwﬁrthe
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o O e R A g e ke
of the necessary meta111c mater1al hav1ng the necessary
'strength to contaln the ‘high- pressure d1scharge gases, _
' but the h1gh thermal conduct1v1ty of metall1c materials’ -~
_ 'does not, with this construct1on, allow any of the heat
15  to be conducted d1rect1y to the suct1on gases._ On the
other hand, by ut111z1ng the suction plenum in a separate
member, th1s member may te made of at a lower strength
"plast1c mater1al, s1nce the ‘pressures are relat1vely low
.w1th1n the suct1on plenum, and such material can be chosen
20 _'for a very low thermal conduct1v1ty to prevent heating of
o the suct1on gases. Furthermore, the use of such a mate-
' r1a1 allows the suct1on cyl1nder head and passages to be
made 1ntegra1 w1th at least a portion of the suction muf-
~fler to m1n1m1ze a number of component parts ‘and reduce |
25"::the number of steps requ*red for assembly of the compres- v
. sor.
- | Although the preferred embodiment of th1s inven-
" tion has been shown and descr1bed it should be understood
that various mod1f1cat10ns and rearrangements of parts
30 may be resorted to w1thou departzng from the scope of

the invention as herem descrlbed.



‘other hand, by utilizing the suction plenumin a separate nmenmbers—thi-s——
he
al

menber may be nade of at a lower strength plastic matefj '
ipresgures are relatively low within the_guction plenu-n“' H ma
‘can be chosen 20 for a very low therrm8l conductivitys L h i ng

of the suction gases. Furthernore, the use of such a mate- rial allows the
suction cylinder head and-passages _todi_'%%de integral with at |east a
portion of the suction muf- fler to.mA+2£e 'a nunber of -conponent parts
and reduce 25 t he nunber of steps required for assenbly of the conpres-

sor. Although thesphediéti€dr P 1161 edthprieBécr LBVEHE tyb@NediAsribingNas hown
and described, _it--shoul d:be .understood that wvarious' noddifications and

'rearrang e'néﬂ‘f’?sﬁf] cgaingdn dthich ‘W}’B@dﬁ% SBMPERSSED upit: eRmArising & ¢YLUGeF r om
th he scope 0;1:1;6&16 HaWifgnah Odpens ehi@éd| liﬂﬁézc witle G pistoz_l?r_e@ip‘t\bbﬁlyl-nlxourﬂed _
ernmetic refrigeration.conpress . the type conprj si an encl gs casl ng
i n which i_s.thﬁ%i?&?da&d‘fﬁﬁamgfé’ogeﬁﬁq’? R rIesH x@p%é? tg’f’o “ﬁgﬁi ng an
open ended mdlbekydevalvetplate secired to ¢ive pylinddrbloctoand enclbsing said eylihdéri ven
by an el ectri,c ot gr,se 2 ext allyv.to the.cyli [ folo valye
pl ate securéﬁ ng t %%d’céﬁﬁlgg}&%lpgé% élr%l%n-cﬂsg%‘?ﬁgedsgﬁ%gggh néé'gp%gt a}c‘%e end,
sai d val ve pisehargewaixesaforotheniadmissinn @ndtdischarge of gasdtaliasd faemesaidl ves
for the adm g3i ' f ' ' by oW and
i gh pr easur 3 naer 86 fonf afié Mg fribudiech eriily, BATE 10EY hedlf Blpetioly 0C
cyli nder bl GeRuRsdetor the aylinden|bloek ayar dthey Valvee plateadaith cylipdersinegda
first . pl enurgnebAplSying & TRsR pfetiunt hinbbr 86vh thuniteting with!skfy Stidnealde! i very
thereto of | ow r%s_?,ure %?.S froTa gas inlet -|P t he casi n%,_ .
lfor e delivery ereto o low pressure gas from a gas inlet in the casing,
_, . 'and a second plenum chamber communicating with the discharge valve for
the collection of high pressure gas therefrom and delivery to a high pressure
outlet from the casing, and a suction muffler connected to the eylinder head
'_ .f:o'_lj 'the déli_v_el_'y' of inlet gas from the interior of the easing to the suetion
"plenum of the eylinder head via the suction muffler, wherein said muffler
forms a unitary assembly with that part of the cylinder head encompassing
~ the suction plenum for_ the purposes of the attachment of that assembly as a

_sit__xglé unit to the cylinder block.

2. A hermetic refrigeration compressor according to claim 1, wherein
said cylinder head comprises two sepa;-ate parts, each connected to the
eylinder block, one encompassing the discharge plenum chamber and the
'other 'enéompassiiig the suction plemim and forming said unitary assembly

-

with said muffler.

3. A compressor according to cleim 2, wherein the two parts of said
cylinder head are secured to the cylinder block in spaced relation one to the
“other thereby to minimise thermal conduction therebetween. '

4. A compressor according to claim 2 or 3, wherein the two parts of the
eylinder head together are substantially coextensive with the valve plate.

5. A éorﬁpressor éééording td claim 2, 3 or 4, wherein that part of the
cylinder head encompassing the suction plenum chamber is of a material of
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M | enum chanber communi cating with the di scharge valve for the
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encorrpassmmmher iswdfta mtatxemmhighrthei‘mabwmeamtgt the attachnent of that
assenbly as a single unit to the cylinder block. 2. A hermetic
refrigeration conpressor according to claim1, wherein said cylinder
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conpressor according to claim?2, 3 or "4; wherein that part of- the cyI I nder

head enconpassing the suction, pI enum.chanber.is of a material of -
t her mal coaduct A/lcbmpnessbstaechedmermoanwmengf ke mai kdba?,gwhete:msmd: hanmber

f di
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pl enumis-’
6, wherei n

the IS constructed of a plastics materla

| ow

conpr essor through cﬁlqvgot 8‘1&%91’&‘1'9‘“0@3&%% §° the suctigapl gAY o d muf f I er'is

in two par

ts, a base portlon |ntegral with that part of the cyllnder

9. A compressor accordmg to elalm 8, comprlsmg two parallel passage-
ways in the base portlon of the mufﬁer for the throughflow of inlet air from

“the muffler to the suctlon plenum. '

10. A compressor acecording to any one of etaims” 1 to 9, whe_rein the

unitary assembly constituted by that part of the eylinder head encompassing
the suction plenum and said muffler is secured to the cylinder block by a
single bolt. o ' - ' '

11.. A compressor accordmg to clalm 10 as dependent upon elalm 9

wherein that bolt passes through said base portxon of the muft‘ler between |

the two passageways.

| 12 | A compressor accordmg to clalm 10 or 11, wherem that bolt passes
| through a metal bracket in clampmg engagement w1th the umtary assembly

comprising that part of the cyhnder head encompassmg the suction plenum
and said muffler thereby to clamp the assembly to the c.yh__nde_r head.

13. A.compressor according to any ‘one of claims 1 to 12; wherein the
volume of the discharge plenum is substantially greater than that of the

suction plenum.
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*head enconpassi ng the suction plenim and a second part t her et o,
.said base portion having at |east one axial passageway ,!ﬂﬂﬁﬂﬂ!wﬂmﬂﬂ“
st hroygh flow of inlet air fromthe nufflgr to the sucti I N AR A
‘conpressor according‘to claim8, conpri él ng two parallel passage- ways in

t he base porti onulgf the nuffler %or tt he through;al.ow of ilﬁl et _ais.fromthe
miffler to tfte suttPHPTEIERARCOTYE 1R Y PREL 12T FRiithy SPEPEIRPEM of
clains 1 to ol inlétcespillatyheommunicatirgsbétiwsén arooit isuinptiacthl\casingt arghthe of t he
cylinder heg °ﬁ9§?wﬁﬁﬁi ng the suction plenumand said nuffler is secured
to the cylinder OCK Dy a single bolt. 11. A conpressor according to
claim 10, as dependent upon claim9, wherein .that bolt passes through said

base portionsof tAecdipressdr ABENRME tBCclal¥d PASEOAGNBNRY a52hereifbdTor@r essar
according to claim10 or 11, wherein that bal t Pas,ses through a netal

bracket in deseribedywithpeiarange 1ithe acrempARYiag Jralidgsy| y conprising t hat
part of the cylinder head enconpassing the suction plenumand said nuffler
thereby to clanp the assenbly to the cylinder head. 13. A conpressor
according to any one of clains 1 to 12, wherein the volune of the discharge
plenumis substantially greater than that of the suction plenum 14. A
conpressor according to any one of clains'1 to 13, conprising an oil inlet
capi |l lary conmuni cating between an oil sunp in the casing and the suction
pl enum 15. A conpressor according to claim 1, substantially as

her ei nbef ore descri bed w th -reference 10 the acconpanyi ng draw ngs.




