"HERMETI C REFRI GERATI ON COVPRESSOR' The present invention relates generally
to conpressors and nore particul agly to reciprocating refrigkm&;J?ﬁﬁ}(j ‘
conpressors of the hernmetically sealed type. Hernetic refrigeration F -
conpressors are utilised in a wide variety of residential and commerci al
appLicaIF%ﬁw. In all of these applications the conpressors are required to
provi de reliable operation over an extended period of time with little or

no mai ntenance and as economnically as possible. lp.order to provide

reliable, econonical, maintenance-free opkfation fbr |ong periods of tine,

it is highly desirable togglag ag BRAPf o : » few parts as
possi bl e and which may b T T d and is as

conpact as possible. AccBheliPgesent hinyerkion relatrs Fenetlly % provided -

a rr?t or conpr e@a@ﬁbrsgf@fézém:mm Opl?ﬁtfiétfﬂb ; hﬁt@whd 'Eeﬁd»tmitfa'&ﬁﬂj surrp_th_
containing a su 0] upri can I N e om er eol . or ans, W In
Corasher T 23 Y eB Hogkat b Sobrddadls Q€ LI HOHCELda Y Mo 4TEI Seibd!
conpressor including a hidesheticiefefn igeraticmbconprgsscnedade o Saisedunp,
a_compressi on ph s Py JENPEE 14ty o S04 faNEPEr afd ediii@il yapssoC at ed with

respect to said housing to cause cyclic pressure variations within said
chamber, a cra®RRhbF2tiongai IH Rt e FRRkLFA% 10N the FIMRAL $3°5S.d
nmot or neans anglr ériaqut &d connerdeidé orsbidble pwersat Sowoventet extended
beari ng neans | hd.gh s M ths S .ﬁgg. | earing
means therein %f?\%as% | €C gt%"%ﬁr eg;s%?jéési f%\%%r)q‘ﬁwén %{w{n ngags)u during
paryions of thecopembeahly 3% ROSSiRIR. cobpretder  taprptidmiaebiablewing a@
| oWer end t her £@énémiI®4 B £ 0nd in G dndebft SN pe Pt Bod YESX L BoWl Beidddassage
means in said crankshaf{ for

time, it is highly desirable to design a compressor which

has as few. parts as possible and which may be easily

manufactured and assembled and is as compact as possible.

According to the present invention, there is
provided a motor compressor comprising: an outer shell
having a lubricant sump containing a supply of lubricant in
the bottom thereof; motor means within said shell; a
reciprocating piston compressor within said shell, said
cbmpressor including a housing defining a chamber separated
from said sump, a compression piston member within said
chamber and movably associated with respect to said housing

y to cause cyclic pressure variations within said chamber, a (
crankshaft in said housing, said crankshaft being driven by
said motor means and drivingly connected to said compres-
sion member via bearing means in said chamber, with said
chamber, and thus said bearing means therein being subject
to pressures lower than that in the sump during portions of
the operating cycle of the compressor, said crankshaft
having a lower end thereof immersed in said lubricant;
axially extending oil passage'means in said crankshaft for
conducting lubricant from said sump to said béaring



conducting lubricant fromsaid sunp to said bearing 2 means; and vent
passage neans.in said crankshaft opening into said oil passage neans
atgacent the end thereof renote fromsaid sunp, said vent passage neans
bei ng val,ved for intermttent communication with said chanber during _ .
operation of the notor 5 conpressor. The conpressor assenbly and stato@@re
each independently and directly supported %y‘the outer shell thereby

elimnating the n .0 support nenbers ich_.also aids in_ .

si npli fying asseng%l{’hé?dzgg‘?{ %gg%a}g%t e 80%F8§é8fgg?§‘8%l°ﬁeﬁu§gd€éﬁ°g%‘@ to
utilize the outer ' i - o ' [ :
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el imnating the neafh Weat $aBSHGR! RedrdShaRgr Fal et ARt P&enyal ving of the
vent passage is provided by a‘rotary val ve which selectively places the
upper end of an axtminjcanibendithgsaidl chafbér Gas SRY SpératEaHNSE NtHRAibdr Wi th a
substantially 15 cl osed crankcase so as to create a pressure differential
within the oi |l pasomyesser.ai the pafdressyf assdrbily amd statoetareczegh. A uni que,
sinple and straightforward_camdrive arrangenent is .also preferably

provi ded whj ch of fBIePeBIRtLY | adndinerphin sERRaTEE byt the opesrasheld tereby ency

corpr essed 1 of r1 gBFIHPAFIsnFE 52e] oA HoPazRte. SHBAPEIPET? oY BiSoRLs
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25 Connect | ng 1ot Sa R (L Jabe iefl, SO Sear s b dnall @1
10 assembly in assembled relationship with the ccmpressor body

thereby almost entirely eliminating the need fbr separate fasteners. -
Pre'ferabiy the valving of the vent passage is | prox}ided by a rotary
valve which selectively places the upper end of an a#ially
extending oil vent passage in commnication with a substantially
15 closed crankcase so as to create a pressure differential within
the oil bassage to aid in flow of lubricant thérethrough.
A unique,. simple and straightforward cam drive arréngement
is also -preferab_ly provided which offers significant improvement in
st _ the operating efficiency of the campressor by providing a lohger
. . 20 time period for exhausting cqmpressed refrigerant fram the cylinder
as compared with compressors emplofing substantially more
camplicated scctch yoke drive arrangeménts. Additionally, the cam
drive mechanism is able to provide th'i.s increased discharge time
with a cam member which acts as a combination wris_t pin and
25 connecting rod and which is received within an opening in the
piston. | | -

Thus, the max:i.nun.'size'of the ccmpressor may be reduced to



Thus, the maxi mum si ze of the conpressor may be reduced to  be no greater
t han: th | ameter of the stator, thereby enabling the assenbly t.o- be pl aced
in a reI atively small circular shell. A'so, the use of a one piece pi St 0N wee*
and connecting rod can further reduce the,nunber. of parts required as wel |
as the‘associated 5 assenbly tine. An ir?p?oved di.scharge muffler is also

i ncorporated in the present conpressor which has an inlet directly

connected to thebeopeEsser Rwgsity dﬂ-ﬁ@téﬁwfeflhwaﬁawmgﬂﬁrebn@dblm

separate tubing to conduct di sch gas thereto from'the conpression 10
chanber. The di $PRASTERLY }’ a%&df’d’r fst aﬁéﬁlyo?‘atlﬁec’ciﬁ’-ﬁf sty and

because the conp or.LS. Lli y e sheIL IS _possible to
provi de a direct Agéc?'l t"{"éconngjézgé.r‘l %E g%fmﬁa{l °‘F igerant to -
ot her conponent s goft e ﬁ&}b@? ﬁgﬁ.fg !_&u&e&'

silencer is rmref15 spec |ca€ﬁ/ clarmed™1.n our~copen |ng d| VIrES*IEOI’la flvea
application Nos 88sekb33Zime(Serial No. 2, 179, 709 ) which has a disclosure
substantially simlar to that 'of the present. application. Another aspect of
the present inventionaprimpirdesl aisotiabgs moffixas terallbo gnaciRir@ted QAIHRSSOr i N
accordance with 'the invention which:conprises assenbling said piston and
crankshaft .and nvmmasmrtmwhsbaajahmﬂehg:uﬁcdm copnected te tdesenbl y
and cylinder head on said housing in overlylng rel ationship to a cylinder
detined in the cEARRESSeK hous %u%’r‘%&bl’ Ghﬁr@éoﬁ"ramw press

fitting said co ressogoassgnéot&llnt aflr% shel sectlon salsgoglrst

shel | section ope
10 chamber. The discharge muffler also forms a part of the outer

shell and because the campressor is rigidly supported by the
shell, it is pcssible to provide a direct outlet connection for
supplying ccmpressed refrigerant to other odnpments of the
refrigeration system. This discharge miffler or silencer is more
15 specifically claiﬁea iﬁ_our copending divisicnal application
No. 86 21882 (Serial No. 2,/79,7¢9) which has a disclosure
~substantially similar to that of the present application.

Another aspect of the present invention provides a method of
assembling a motor ccnpressor in accordance with the invention \;,
20 wh:.ch comprises dsspmbl.tng said piston and crankshaft
and mountiig them within said housing; placing a valve
assembly and cyiinder heaé oun said housing in overlying
relationship to a cylinder detined in .the compressor

25 housing

to form

a campressor assembly; press fitting said compressor assembly
into a first shell section, said first shell section operating
to retain said valve assembly and cylinder hea_d in assembled



-

to retain said val ve assenbly and cylinder head in assenbl ed - 3a -
relationship wth said housing; positioning the first shell section .
cant ai ning the crankshaft-driven conpressor in aligned end to end ' .
relationship’with a second shell section containing a notor stator, said
stator having a rotor receiving bore; radigly 5 aligning said first shel
"section with respect to said second shell section so that said crag haf t

is positioned in c | |%£ﬁ .anship W t-hin sai o Legei yi e o
said stator; and t%%jr%tg' er b\;\a‘gt%‘l %dsﬁ%ﬁﬂgg*ﬂgg‘?ﬁfoﬁhr&s ﬁl&%dg%é on n;n
shel | 10 sections temalinehy khe | O&ltksmird-aFidek haptedstr S Ql%ﬁééie%h RP3h4 | ON

whereby a uniformair gap will be provided between a rotor disposed on said

crankshaft and sai gektdbashipAdtictht & Geebndi@nelll sgesichncbnbaiiinges motort he

present invention will becone apparent fromthe subsequent description and
t he 15 appended cl statory sdadd $tatophaving iaorchert tecelieirgcbargyampdigldyaw ngs.
Bri ef Descriptiog of .the Draw ngs Figure 1°'is a vertical Sectional view of
a hernmetic notor>c8pPBLREr Sphdafitrlapel b $ertirn prigde mesaemdnticon; 20

Figure 2 is a sectzafy wboMaObnd11CsdMUGH oOPRNtESSR HRAMhat® iEi SdNiRidnedt 1P
section being taken along line 2-2 thereof; Figure 3 is a section view of
the notor conpressesadabvirelatidrishiyg evithind BRidS eotdro Pedwdbivingg boke vfasidg | | ne
3-3 thereof; Figure 4 is also a section view of the notor conpressor shown
25 in Figure 1, thetatwssiand fdiergafernweldingl sagd4endshef eof ; Figure 5 is
a perspective view_of, .t he BLStQQ util iéed i{n t he

s ir an shell

| aid ¢ secon
10 sections together to lock said crankshaft in said coaxial position
whereby a uniform air gap will be provided between a rotor disposed
on said crankshaft and said stator.
' Additional advantages and features of the present invention
will became apparent fram the subsequent description and the
15 appended claims taken in conjunction with the accompanying

drawings.

Brief Descri‘étion of the Drawings

Figure 1 is a vertical Seéticnalviewofahemeticmtor
L | campressor in accordance with the present invention;
20 Figure 2 is a section view of the motor campressor shown in
 Figure 1, the secticn being taken along line 2-2 thereof;
Figure 3 is & saction view of.the notor.cmpfessor shown in
Figure 1, the section being taken along line 3-3 thereof; |
Figure 4 is also a section view of the motor compressor shown
25 in Pigure 1, the section being taken along line 4-4 thereof;

Figure 5 is a perspective view of the pistdn utilized in the



-4- notor conpressor of Figure 1; Figures 6 through 13 are schematic
representations illustrating in sequence the operation of the dr.iving .
as§gybly incorporated in the hernetic notor conpressor of Figure 1, all ing-
5 &ccordance with the present invention; Figure 14 is a graph show ng the

per cent age of displacenent of the piston as a function of the angle of

di spl acenent of the crankshaft for driwtdg-assenbly incorporated in the
present invention as conpared to other driving arrangenents; 10.

Figure 15 is a frp&gg%@gé(ssggcgg ehqMieeys of the upper portion of the
crankshaft of the notor conpressor”shown in Figure 1; Figure 16 is a graph

showi ng the pressure Higuedd st tipRaghVi13hare sBiRenBE 8P kegs@eatadibis MOt Or
conpressor of Figure 1 as a result of reciprocating novenent of the piston; -

15 Fi gur elllédstrotand riagsesubace the pheatathgpl ¢ thé evivingagibign of the
conpressor assenbly shown in Figure 1 illustrating a method of selecting a
head gasket therisfcorporabed iip thee bedwatie mokoh compresses exft Figurent,i ahl iRi gure
18 is an expl oded sectioned view of a portion of the 20 notor conpressor
assermbly showd i3FCRFARCE With| thes PrefenhginveetidBs hod of assenbling the upper
portion thereof in a ordaage.with t he present invention; Fipgure 19 is an

expl oded section vi ew' 8T HE HoPoF IR 109 81 PRECHRAge 196 ALTRIAFEMNE(CR he
nmet hod of asser‘rtq}l.'i ng. Jppe, n u enbli.es thereof .toget her all
in accordance w e_ %ﬁe pr%ssgn |°&r)i¥/§%t°|gg%h;%’ %?1%% | gt‘}%%psl?ﬁef%’%ao“r rtg‘gmsnt ary
expl oded secti OncréhRsMa8t fd¥edriving assenbly incorporated in the present invention

as campared to other driving arrangements; ~
10 Figure 15 is a fragmentary section view of the upper portion of

the crankshaft of the motor campressor shown in Figure 1;

Figure 16 is a graph showing the pressure fluctuations within

the crankcase of the motor compressor . of Figure 1 as a result of

reciprocéting movement of the piston;
15 Figure 17 is a fragmentary _exploded plan view of a portion of

the campressor assembly shown in Figure 1 illus.trating' a method of

selecting a head gasket therefor, all in accordance with the present

s/

invention;
Figure 18 is an exploded secticned view.of a portion of the
20 motor canpressof aséemhly shown .in Figure 1 illustrating the method
| of assenblihg the upper portioﬁ thereof in accordance with the
preéent invention;
Figure 19_. is an exploded section view of the motor campressor
of Figure 1 illm&ating the method of assembling upper and lower
25 subassemblies thereof together all in accordance with the present
inventién; and
Figure 20 is a fragmentary exploded section view of the
motor campressor of Figure 1 showing the method of assembling

the discharge muffler incorporated therein.



not or conpressor of Figure 1 showi ng the nethod of assenbling the discharge

nmuffler incorporated therein. .-5- Referring now to the drawi ngs and in
particular to Figures 1 through 15, there is shown a hernetic notor o
cofpressor i'n accordance with the present invention illustrated generally oi

at 10. Notor conpressor 10 conprises a hegnetically sealed nulti-piece 5
out er shel | pdgrdtt {tinnafMihé [P reddRidedihemibky supported a conpressor

ofVithé | Prals) el OB higiont

assenbly 14 drivenly connected to a notor including stator 16 and rotor 18.
Mul ti pi ece shell 12 iRefending upmwetoathe |dravings aanghindparfdealak| to Pigures 1
cylindrical shaped sections 20 and 22 each of which is provided with a 10
general |y radtisqugholinshere, s ahowni & herpetice moton icoppresser, dnoaccordance with

respectively adapted to, be cur, I N neral | y. abutting relationship. The
| oner end of %\Hﬁti H&H’gﬁiﬂ é&*ﬁﬁz%’i@cﬁe@'t hereto -a bottom
portion 28 which inc Wl i CLTr |

nmounting feet 30 int 2&?%[ %&#@%%ﬁ%%%jﬁ%ﬁéﬁ%%ﬁﬁ%@i&e
radi al ly outwgheley tafensf 19Mivhidl S g&m‘:ﬂkﬁéﬁ% ﬁggwﬁé l“&fn#:‘;es
upper nd f ufpuge.r cy!lfsndrical portrﬂg& 20 and Torms jf’ﬁe osure for eso:
top end of shgspembly I3 Vel obrirlectéd Td @O0MBEMNS Anchiling NetastorSI6P&M rotor
menber 34 having i nner and outer peripheral flanges 38 and 36 secured in

over |l apping 2D8sel ationship with radially inner and outer flange portions
40 and 42 of a |lower nenber 44 so as to forman annul ar noi se attenuatin
cavity 46 therebet wednltipiece rehedl 42 dngindes arrper andr laeroelopggted:r generally

i nverted U-shape in cross section is_secured within ca it% 46 . n.ov.%élza/i ng

ralationshi p eplindsieal shareg st onss 2P A 24 FAFN 195 VISR §ECETRNF B F by
25 means Ofloag leu:raallllyt y:ﬁiatl.htﬁreao%%gafraffre%gndsfﬁg flange portion 24 and 26

respectively adapted to be secured in generally abutting relationship.
The lower end of lower cylindrical section 22 has secured thereto a bottam
portion 28 which incorporates a plurality of ciramferentially spaced
mou_nt:lng feet 30 integrally formed therewith and extending generally
15 radially outwardly therefrom. |

A discharge muiffler 32 is secured to the upper end of upper
cylindrical portion 20 and forms the closure for the top end of shell 12.
Discharge miffler 32 comprises an annular ehaped member 34 having inner
bt : ahd outer peripheral flanges 38 and .36 secur@d in pverlappir_xg
20 relationship with radially inner and cuter flange portions 40 and 42 of a
lower member 44 so as to form an annular ndise attenﬁating cavity 46
therebetween. An arcuate shaped baffle member 48 of a generally inverted
U-ghape in cross section is secured within cavity 46 in overlyin.g
relationship to a pair of spaced discharge gas inlet openings 50 and 52 by

25 means of a plurality of threaded fasteners 54. |
As best seen with reference to Figure 1, threaded fasteners 54
also operate to secure lower member 44 to compressor l4. Campressor 14
includes a main body 56 defined in part by spaced upper and lover



As best seen wth reference to Figure 1, threaded fasteners 54 al so
operate to secure |ower nenber 44 to conpressor 14. Conpressor 14
i nclgyiles a main body 56 defined in part by spaced upper and |ower = -6- '

.generally circularly shaped flange portions 58 and 60 which are

interconnected by a pair of substantially -parallel mrror inmaged

chordal 'y extending sidewal | wal s 62 agd_-64 and a cylinder wall 66

ext endi ng substantially perpendicularly therebetween. 5 As shown in
Figure 4, cylinder wall 66 includes arcuately shaped surfaces 68 and 70 at
opposi t e engenetklyafirdekarjyed shapedit i filangecpoeitjeonsh8 i and:60pehigheane of -
upper shell section 20_and cooperate with |lower flange portion 60 and |ower

menbﬁr 44 okntersennected nbi 14 Jpalso of o mwbptantiallisparadiel | Birmogsdpaged e
%?ghc?zepo‘a ﬁsg%gje“ﬁg'g%% : g?“%“&ﬁef'ﬁ@ék?yg@pposg I%Q%E%A sﬂlggi‘\lm\,@h an

enl ar ged dlali_rgr,,gp,,g p%,@y erebdtdeer?4 and upper and | ower
fl ange portions’ 58 and 60 respec I vely. LCower flange portion 60 has a .
general | y soni cal |As shame din Jﬂdqaeldlqgnﬂutmu 6% ideludes raycuately ashapei 78

- therethrough which is ada th ed to receive an el ongated stepped bearing 80

wi thin whi cRicEaces 6 andi 10 @8 pEpositesrends \thepentn degignedi o BRIl mrgegee 1,
ol o on G HAES RRSD o, M ER, S A i gAY, el
OREn o 55 SN et kg o s e ntityd MBI Nto'd |
on an ext ermbstantiiallyrelused aétank2ases piAstylindér i defining bocat 72 ekterdss posed
Comect | i Bepbocriiper Vall 68 which' '15° positidned 1h- coaxial “aimelrically
opposed relationship with an enlarged diameter bore 74 defined by
sidewalls _6__2. 64 and upper and lower flange portions 58 and 60
' respectively. |
Lower flange po:tion 60 has a generally conically shaped
156eperﬂing portion 76 defining an opening 78 therethrough which is adapted
to receive an elongated stepped bearing 80 within which a crankshaft 82 is
rotatably journaled. As seen in Figure 1, bearing 80 includes an axial
thrust bea::l.ng shoulder 84 engageable with an annular shoulder 86 provided -~
"on crankshaft 82. A relatively large diameter opening 88 extends throush
20flange 58 and is positioned coaxially with opening 78 and accommodates the
rotation of a counterweight 90 pressfitted on an extension of  crankshaft
82. B | | . .
A piston 94 is reciprocatingly dispoeea within cylinder 72 and
includes an 1rtegula:1y dmped :I.ntegrally fomed connecting portion for
2sdrivingly connecting piston 9 to c:ankshaft 82 which includes a pair of
generally parallel elongated spaced sidewalls portions 9 and 98, the
outer surfaces of vhich are cyl:lnd:ically conton:ed to mate with the
sidewall of the enlarged diameter bore 74 within ecnpresaor housing so as

to laterally support and quide :eciptocating movement of piston 9%4. A



25drivingly connecting piston 94 to crankshaft 82 which includes a pair of
generally parallel elongated spaced sidewalls portions 96 and 98, the outer
sukfaces of which are cylindrically contoured to mate with the sidewall - of
the enl arged dianeter bore 74 within conpressor housing so as to IateraM;g
support and gui de reciprocating novenent of piston 94. A -7- pair of
curved arns 100, 102 extend rearwardly and respectively upwardly and
downwar dl y between sidewalls 96 and 98 the outer surfaces of whidh are al so
cylindrically contoured and adapted to mati ngly engage the sidewal | s of

enl arged di amPaéy ofocurved ammst 4PQind02aextend rearvardly pwdr respgctively uipwardly5

reci procating nent .of st on An_arcuately shaped strap portion 104

ext ends betwe s&ﬂaﬁé# bB%’ ’gS"?JﬂF ﬁiﬁﬂ?gﬂae% %06‘-“’5#8*16 vhigh are

cooperate withygh fJ t

journal 106 for d?‘?égﬁﬁcaqyerconnectf'%fg} pI n%ﬁ&h}gﬁy ﬁi%e? g@“ 1s

Strap portionefOénlitgéP diameterVebe VA RBWESSNSE hid B UkPpd J&yfﬁa {?u?émé
oun e

pi ston 94 w t hout sacrificing reliability as it extends .ar

si de of the sereipro¢atingawvenent SEnpistohy94.bednlarcuately ahhped dtfa:ct;ﬁeltm;de
| oadi ng on pli on 94 |s relatlvely | i ght s arnms 100 and 102 may be
substantially éﬁsﬂ# betveen £idewalls 6t 9§|m-ed§ammmmmzm

T e 0 e 3

radial |y out eRegihal 2 c (E=TAY
ta the shape gf thg lfj%sp(]af:&sﬁg I secﬁ%n%ﬁﬁl‘s\&dgm gned ta@ﬁg %4}%‘: L
revai ned agai Sttap POrtdoATICISHAY Beoweiatdvélyehaivow\bd MBUto radbte hE veldht of

separate fasteners. Additionally, as shown, valve 20 plate assenbl y“108
ext ends chot@pistorh Sdvwithaoyte saicdifikding arélttﬂllitpoulm éXtends sround ahes -

with head 110 to stantially prevent | eakage between the crankcase and
the | ower int E‘Jr"a’fs’e‘gfsiéateﬁ Sifcicprnerting |REHMed Similarly, because vertically

di:ectai side loading on piston 94 is rehtivgly light, ams 100 and 102
may be substantially smaller in cross section than sidevalls 9 and 96.

A valve plate assembly 108 and head 110 are positioned in

15 overlying relationship to the radially cuter end of cylinder 72. As best

seen in Figure 4, the radially outer surface 112 of head 110 has an
arcuate shape complimentary to the shape of the upper shell section and is
designed to be securely retained against the cmpressor'housing thereby
without requiring any separate fasteners. Additionally, as shown, valve
20 plate assembly 108 extends chbzdaliy between the sidewalls of shell
portion 20 and cooperates with head 110 to substantially prevent leakage

~ between the crankcase and the lower interior of outer shell 12. Included
within head 110 are a suction chamber 114 which comumicates with the
motor compartment via an opening in the lower end therecf to supply
‘25 suction gas the:ef_r.(m to'cylindet 72 and a discharge chamber 116 for
receiving discharge gas from cylindet 72 and condixciing .it t".hrough
openings 50 and 52 to the discharge muffler 32. Of course the valve plate
includes suitable ports and valving for controlling the fluid flow into

end cut of cylinder 72. |



wi thin head 110 are a suction chanber 114 which comunicates, with the notor
conpartment via an opening in the |ower end thereof to supply 29 suction _,
gas therefromto cylinder 72 and a di scharge chamber 116 for recei vi-ng o ¢
di scharge gas fromcyli nder 72 and conduct i ng it through openings 50 and 52
to bﬁie discharge nuffler 32. ©f- course the val ve-pate includes sui tabl e
ports and valving for controlling the fdgid flowinto and out of cylinder
72. -8- Mdtor stator 16 is designed to be pressfitted or beat shrunk
into and support egesd BtatoRylé 18 AdkiGieds 86 |be pEEE Mted 2oroRéati@hAindi i#by has
a generally rectangul ar cross sectional shape with the corners 118 t hereof
bei ng radi anddupported i sodely dygtiee 1over sheldwaettionf 22 andr acdoedingdy diason 22.

5 1n order to prevent undue stress and p055|ble di stortion of _the shape of -

shel | sectmrgzly rref-'t@sum jonal shape JEEh| Fhe (FRIMALS Hﬂerﬁ}}ewft he
stator at h nter ections b we ti 3 n%

pl anar si dgﬁvé\ % eé,ﬁ% ﬁg&%?ﬂfﬂ% 5%% ﬁ
section 2 Lﬁﬁﬁss&:@ e I |

therearou%&hso as t-o-coo%&t e not or gntag)l ng t roﬁgﬁ&?ﬁ?{’%%%ﬁﬁ in

shel | sect ghél12gectinR2, dfeldes Glotdnd, 1200apé provideds $0rtheOperigheryeef athe

conpressor assenbly 14 which is directly supportingly secured within an
upper shel btatoct abne&$ afd the ndntersections mmwm yaéinpp@rmntgoqs swdur ed
within a 15 | ower shell section 22 and co etel |nde ndeniéy ”ﬁt
other. | Planagcpideyalis., o The) Fosulting ‘ﬁg gl ted

or heat shiunki %9 hEchaitles gﬂxﬁg g 1e8§uéa%np§§gt a3 e 1

central boFgc e cam dri'Ve arrang S enp oye d o

o SRS 1 %%ﬁazﬂéf%%%% AL 136 1
shell section 22. '

Thus, as disclosed, motor compr essor 10 includes a campressor
assexbly 14 which is di:ectly supportingly secured within an upper shell
section 20 and a motor st_ato: 16 directly supportingly secured within a

15 lower shell aection 22_- and campletely independently of the other. 1In
.. order to drive campressor assembly 1_4,_ rotor 18 is pressfitted or heat
shrunk onto the lower end of crankshaft ‘82 and positioned ﬁithi.n central
bore 126 of statoz 16.
A unique cam d:ive artangement is employed in TOLOr Compressor 10 -’
20 to transform the rotational driving ‘forces imparted to ctankshaft 82 by the
motor into reciprocating motion of the piston. This unique cam drive
arrangement enables the cylinder and head assembly to be maintained within
the generally cylindrical confines defined by the motor stator while
affording even g:eater time fo: exhausting of diéchatge gas than is
25 typically achieved by substantially longer connecting rod piston drives or
scotch yoke drive ar.ra.ngements. As shown in Figure 1, crankshait &2
includes a eccentzic 128 which is received within an eccentic opening 130
of a cam meubet 132 which in tum 15 recezved within bore 106 of piston 94.
The operation of this cam drive arrangement is illustrated and



motor into reciprocating notion of. the piston. This unique cm drive
arrangenent -enabl es the cylinder and head assenbly to be nmintained wthin
tRe, general |y cylindrical confines defined by the nmotor stator while b
affording even greater tine for exhausting of discharge gas than is 25
typically achieved by substantially |onger connecting rod piston drives or
scotch yoke drive arrangenents. As shown i%lFigure 1, crankshaft 82

i ncludes a eccentric 128 which is received wiThin an eccentic opening 130
of a cam nenber 132 which in turn is received within-bore 106 of piston

94. The operaajwwfg?t&ﬁneamar referendeaRge eb S6 | thirbsdh 2860 A Cihown An
will be. explained with reference to Figures trough 13. As ‘'shown in .
Figure 6, pi Rigurd§,ipiston Mol amn bixtian dead .center.t hIrs thisiposbrion; heheaaxis
134 of rotation of the cam 132, the_axi's - 136 of the crankshaft ‘eccentri c-

128 and the 3#sofi Fotaficnopfathe 28 13%7c the Axk& HAf rofgthe grankshpft ecepntric-128
aligned-5 al on he |in f v nt o I ston .94 wi axis 1 -of t.he cam
bei ng furthe fhﬁn"#ﬂé’@y%% g%d&tehgrm%?of' "j‘ic%tﬂ"‘?‘f%
bei ng betwe ii’(éB o;m?g& ' 8 e being
crankshaf t g?ﬁ% t%r‘an (S _éft 82 1 s?cr%g]t T _onapﬂ 5’&?} ?‘\%ﬁ 1?32 'agél%gks\nmse
direction as fup@vdst! Beaithe &PlnBér (7N 488 EN6! b the BckentFa¥ErD8 peing

| aterally out of 10 alignnment. Because cam nenber 132 is restrai ned agai nst

any | ateral rhetweenntheopxis 384 rofothe ican 32| andhithe akls 188 afottem coankbhaftd8d.ven
in a countercl ockwi se direction to aocommdate this |ateral displacenent of

crankshaft ed@crrankehafsg® is yetationalln dcive inohiGlagiedse diresticn a5, spom
Shodon 50 o 2 it 0P Wifndils s 5240 SRR HELATIGR
oo 11 1§ dRG sl el 1 g LA B W ey,
wi |l reverse siovemént @8t pstarl 9ot bt ivillansitiagly Belrotatibnally drivekVisa
comterclockwise direction to accommodate this lateral displacement of
crankshaft eccentric 128.  As crankehaft 82 continues to rotate in a
clockwise direction, can menber 132 will rotate i.n. .a counterclockwise
15 direction until meximm lateral displacenent of axis 136 ©of crankshaft
eccentric 128 has been reached, vhich as shom in Pigure 8, occurs at 90°
of rotation beyond bottam dead center. At this point cam member 132 will
reverse its directi@n of rotation and begin rotating in a clockwise
direction because the lateral displacement of axis 136 of the eccentric
20128 will be decreasing. Thus, both the crark eccentric 128 and cam member
- 132 will rotate in the sme dlrection mntil the maximum quosite lateral
displacement of axis 136 is reached which will cocur at %00 after top dead
center (see figure 12). The actual angle of displacement @ of can element
132 {s related to the relative magnitudes of. the teséective radius R} and
25 R2 by the following formula: - | '

8in ® --:;_

R} being the radius bpetwesn the axis 138 of the crankshaft 82 and axis



di rection because the lateral displacenent of axis 136 of the eccentric
20128 wi n be decreasing. Thus, both the crank eccentric 128 and cam nenber
132 wi|l. rotate in the same direction until the maxi num opposite |ateral -
di,splag)n nt of axis 136 is reached which will occur at 90[err] after top
dead c er (see figure 12). The actual angle of displacenent [err] of can
element 132 is related to the relative q%gnitudes of the respective radius
R1 and 2512 by the following forrmula: Terr] - 10 - 136 of eccentric 128

and R2 bei 036 61 dcedhtsic)aRBead Ry Bedny! thé FiliTug! Bételen 18718213846 chib Of
eccentric 128. hus as long asR2 1's greater than 0 and RL is |less than R2
(which it elamenbd3@ecand sximid§ of 3écashtricci2l.r i ThuE288 dangoas By ald igtedtley be
posi tioned on teotue-geri-prery of the.camb nmenber -132) cam 132 will rotate -
| ess that T2 & Apd Rl 18, 1eegcthan, Ra(vhich, it musty e besaure a%ipilA6oefos

and hence frighionpbe |B55RS il bl e J.evel it is believ referabl e
to sel ect %?%’2?%% equal Pta‘o“%@'ﬁgar% p%ifg o?‘r%?e’fer eé?r%gtjﬁﬁd'ﬁ“to
Figure 14 wadepi ImA)he il fdbed U320 ip} Si&&é%ﬁk’ b SEHa2C 28] | InPloPadCEp2S 2
function of angul ar displacenment of the cranks afltm‘f{or vari ou&g %r msqgf
driving comsimtaimriatersdl Qaading seepidtbat 94 heahd Nnbe Ofr ictithal Vlbsdesi at
directly proportional .to the degrees of crankshaft rotation) during which

t he pi st onreasceabler lexelsndity 6, beligved pueferabls docmelect (R G beingeepaldi ng
to top dead ¢ er) J 5 significantly greater than encountered with a
rel ativel yg%ﬁgﬁ“ﬁ%n‘?vzmll Bﬁ'gSFmecti ng rod drive arrangement And in fact is

ods or “the o ol SepUfEIng ablolh F1oBE0 P SRlIY 0F Bbkificken P SRHE "L

Accor di ngl displlacehéht B8 Brovedl 2kl fuhadtidd ¥eUaRgfart Bl Sp1oREneRe \GE the
arrangenent allows a o L . _ ;
crankshaft for various forms of driving connections, it can be seen that
the length of time (which is di.re'c't.ly é:oporiionai to the degrees of
- crankshaft rot’ation)__duzirié which the piston is at or beyond 758 of
max imum di'splac:emen.t' (1008 coiresponding_ to top dead center) is
15 significantly greater thanemamtered with a relatively short convention
connecting rod drive arrihgenmt and in fact is also significantly greater
‘than is achieved with ielatively long .eorinectin'g rods or the simple
harmonic motion of a scotch yoke mechanisns ('sm')". Accordingly, it will
 be apprefciated'tha't the use of this cam drive arrangement.almws a s’
20 significantly greater time during vhich discharge gas may be expelled fram
the compression chamber while still ensbling the maximm dimension of the
canpressor and head as measured along the line of piston travel to be no
greater than the dismeter of the stator ﬁaerebf enabling use of a minimm
sized circular outer shell. | | '
25 In order to provide lubrication for motor compressor 10, an oil
samp 140 is provided in the bottam of lower shell portion 22 into which a
conical end portion of an oil pickup tube 142 extends. The upper end of
oil pickup tube 142 is cylindrical in shape and is secured to and for
rotation with the lower end of c:ankdmft 82. As is well known in the



20 significantly greater time during mhlch di scharge gas may be expelled
fromthe conpression chanber while still enabling the maxi num di mensi on of
t.Re-conpr.essor and head as. nmeasured al ong the line of piston travel g be
no greater than the dianeter of the stator thereby enabling use of a ;

m ni mum si zed circular outer shell. 25 “In order to provide

| ubrication for notor conpressor 10,. an Qiqy sunp 140 is provided in the
bottan of |ower shell portion 22 into which a conical end portion of an oi

pi ckup tube lﬁ%,eé&&ag&guﬁ&eap Bareay taf e | 1uBELIEHE Wnthon IiekinS tube 142

cylindrical in shape Is secured to and for rotation with the |ower end
of crankshaf tau®? to fetationctlierdeof\willn dpecate tar pump cthe ilubgidarftoupeardly
inparted to the lubricant within |ckcup t ube 142 due to rotation thereof

wi || operat e ®goyshmant Mdalli exs Pffﬁﬁeﬁgﬁlamal 144 @x@eﬁeﬂln@
radially oftset oil a 14 ovi de S 2. Respective
general ly racﬁ %ﬁta%a M{igﬁ '8‘5% 36@ @#!4?&&%

w th axi al a 1 o) t |

80 and to the egrﬁl ng‘la'suréag;ef%get;imgeﬁ cre;‘é %lﬁdsggge]h‘t‘r)lo?h%%@%dgggﬁw
menber 132. . Jubrocsiet tioothehidinabeatfiny i80t &nd e thet bEYingaBurfatee betwalenand
pi ston 94, a pair of circunferentially spaced passages 150 and 152 extend :

out wardly t hrexapkshafit eeesntrird28santhcen pemberyddd. 4. In@rder to lubnaicater
to I nsure ‘an adquate suppl | ubricant is prow dedc&artlcul arly to the

upper cam beaﬁh%g‘%‘f&&&sxeﬁ"?%tc%sga%e P2 gtan ShreftiBair of

Aroes the apicprel BT BHEh SRR ﬁé‘%ﬁf%?&é@@iﬁ%ﬁéﬁe
but slightly jasb133asUitent R"Pigake 1€ cam 15 nenber 132. A notch 156 is
provi ded at the upper edge of the bearing surface on cam nmenber 132 and
ext ends ci rlounf er entiraldedern iy dnsuge any addiidter a}pplyhet enmsmh:bes Nprovided
symmetically di sposed about the axis of novenent of
particularly to the upper cam bearing surfaces, a vent passage 154 is
provided extending radially inwardly from the outer surface of the
crankshaft eccentric 128 across the axis to the top of axially extending
oil passage 144 adjacent but slightly below the upper end of tee cam
15 member 132. A notch 156 is provided at the upper edge of the bearing
surface on cam member 132 and extends circumferentially approximately
180° therearound being symmetically disposed about the axis of movement of
i piston 94 and on the unloaded side of the bearing surface (i.e., the side
epposite cylinder 72). Thus, as crankshaft 82 rotates eccentric 128,
20 passage 154 will periodically commmnicate with notch 156 to thereby vent
axjally extending passage 144 to the crankcase du:ing. that portion of
travel of the piston du:ing vhich the cr.ankease pressure is at or below
its mean pressure. This action will thus subject the upper end of the
axial oil passage 144 to a relaﬁively low pressure thereby assisting in
25 the flov of lubricant throuch axial passage 144. Because vent passage 154
extends across the axis of rotation of the crankshaft, it is unlikely that
lubricant will be drawn into the crankcase during normal cperation.

In order to prevent an accumulation of lubricant in the crankcase
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piston 94 and on the unl oaded side of the bearing surface (i.e., the side
opposi te cyl-i nder 72). Thus, as crankshaft 82 rotates eccentric 128, ZQ},
passage 154 will periodically comrunicate with notch 156 to thereby vent
axral%y ext endi ng passage 144 to the crankcase during that portion ef

trall of the pi ston during which the crgnkcase pressure is at or belowits:

man pressure. This action wll thus subj ect t he upper end of the axial oil
passage 144 to a relatively |ow pressure t hereby assisting in 25 the flow
of | ubricantgjehtsuglaxae 8o € Aarindd. aid76PURe UBPIicaRE SIS ?%&‘H&%ds
across the axis of rotation of the cran aft, |t Is unlikely that

| ubri cant withrobgh dventn passage: ﬂé4cnanﬁeb)saa:lum pyevientTeixcepeivet ipressuze .
order to prevent an accurul ation of |ubricant in the crankcase -121n due

to | eakage foCSHFRiRG ¥elhe rﬁjg”’m'ol‘ lubricank, retum dpeming i x

h h
OO Snches Ailid B0, 82 UG Lo ebebe PROIARD 1°° FrbiGaRIF ¥ Fefaldfety ' "0
flange 60 §fgiallf notch &ei&sml 18 feovideB’ AiretdRling dhé SdrahidaBé Yeide St |

notch or recess 160 i s provided surroundi ng the crankcase side of opening

158 to def i nupeningol3tete idefineuaollectiondsump0 i ni m ze mixing of the

| ubricant with suction as as it is being returned to the sunp, a tube 162
preferably of plastifcorderpe, mininize aixing of She,Avericms M Birtdm @@= 2. A

slight bend th
agai nst shelflt 58 'g‘ynidﬂ?gmjtg‘gﬁe?l on%’%e%ﬁg ‘%ﬁ%‘?iﬁ?‘%&g"g og pg’é‘?g i(§ver
one of the RoerildSextdidingidvomraraly ifotm bhering 136¢| 1A 8Bicht BendZis ﬁ&w t ke
| ower end of tube 162 will be cut at an angle to further aid in directing

t he returnpri tesitiaathe aga'tnmrtﬁ.dlewmbe 1S2cadaifg: snellad®and tonpadieion
suction gas. 15 Pr eferabl openi ng 158 and tube 162_w II have a

ni ni mum di arfBePotiat Speing @verD, ane Of thepraspgRs

M NI MUM PreS3its 16 and shell secti_on 22. As shown, the lower end of tube 162 will
be cut at an angle to further aid in directing the returning lubricant
aéainst the outer shell 20 and away fram the suction gas.

15 ké:ezaﬁly, opening 158 and tube 162 will have a minimun diameter
necessary to acconmodate the r_equ_ized flow wvhereby a minimm pressure
differential may be maintained between the crankcase and lover portion of

 the shell. Additionally, tube 162 will be relatively long as compared to
the diameter fheréof in order | to provide a relatively high dynamic ‘-’

20 immdance leak.

The pteselt invention also contemplates a mique and novel method
by which the various components may be rapidly and easily assembled to
form a ampact efficient WOtOr COmpressor. The first step in assembling

'~ motor c::luptssor 10 is to ﬁnidi machine compressor body and the outside

g Giameter of the main beatim. Once this has been completed, the main
bearing 80 is pressed into bore 78 of compressor housing 56. Thereafter,
the inside diameter of the be;zmg 80 is machined to final tolerances and

to positioh the bearing surfaces provided therein in concentric
relationship with campressor housing 56.



differential may be maintai ned between the crankcase and | ower portion of -
the shell. Addltlonally tube 162 wll ‘be relatively long as conpared to
the di amet er thereof in order to provide a relatively high dynam c 20 ' 58
I mpedance | eak. The present invention also contenplates a uni que and nove?
met hod by which the various conponents nag be rapidly and easily assenbl ed
to forma conpact efficient notor conpressbr. The first step in assenbling
‘mot or conpressor 10 is to finish machine conpressor body and the outside

25 diameter of the nuektbpastow. 94 idndasebted astdeynineep! 72 athrougn e n
bearing 80 is pressed into bore 78 of conpressor housing 56. Thereafter,
the inside di Zetatdvelyr lange diametengb®@®e 74 innthe cowressori heusing aftexnwichamd

to p05|t|on t he bearlng sur es pro ed.therein.in ntric

rel ationship W’E&} I’ﬂ'ﬂ% F@kéﬁg qB"’bﬁbﬁgpﬁ‘é gopngarveicht 90
i nserted |nto t rge rg&g

t he coressor hou5| ng afteﬁn %basser&q\/%o%rl sing cr ‘E%’SPW

can menber 184nd 63 GRrticn’ s pfitonFW.i s i nserted through- respective bores 88
and 106 in the essor housi ng 5 and rod portion of piston 94. The next

step is to assenbl e The MVM dBetosansetble the wmive (plate jaseenmblyt 108 and

conpr essor 6. In order to_acco sh_this and to i a m |me
rengxpanm on gﬁ?‘{]g}g) t%e‘ﬁ"ﬁ@‘ﬂ? npn%fl %’ ﬂf#yg‘

first necessa %&é@ ]H# t
the piston wl | pI‘OJ ect a slig I stanc eyond surtace ﬂﬂm@*ﬁ?h@w

housi ng 56. TassemBlit #0138 firkt rebasbarir 20Usdvindd 1 PiatdA coi t6 top [Bedd Wented e
dssired clearance to be provided between the top of piston 94 and val ve
pl ate 108 (tgphich paingnthehpistoniailbprofees s -ugm distancepP cbeyonst sytiface 164

reqw red thi ckgeas gousix?ga%a 'ﬁ:e:l6 B&chO? Isl Ci):ggl(uj ge(aats\s?eg and added to a
predetermined desired clearance to be provided between the top of piston
94 and valve plate 108 (typically on the order of .006") . This sum
provides the required thickness G of gasket 166 to be positicned between

15housing 56 and the valve plate 108.
Next the diameter A of the hofzsing is measured along a line
extending generally transverse to the direction of travel of piston 94.
Also the maximm width B of compressor housing 56 is measured in the
direction of piston travel. To this figure B, the thickness G of gasket
20166, the thickness C of the valve plate 108 and maximum thickness D of the
'hgadno ﬁread_ded. This sum (G + B + C + D) is then subtracted from
dimension A. In ou:dei to assure a tight clamping action, it is preferble
to have the overall dimension of the compressor 14 in the direction of
piston travel be sliéhtly greater than diameter A. Hence a predetermined
,sfigure, typically .006%, is added to the difference between A and G + B +
C+ D. The result is the required thickness T of the head gasket 168 to
be positicned betveen valve plate 108 and head 110. |
Now that the required gasket &aidmess has been selected, the
valve assembly is installed on the housing by first inserting the suction



15 housing 56 and the valve plate 108. Next the diameter A of the housing

is measured along a line extending generally transverse to the direction of
travelyPf piston 94. Also the maxinum width B of conpressor housing 56 ‘&~
reasured in the direction of piston travel. To this figure B, the thjckness
G of gasket 20166, the thickness C of the valve plate 108 and maxi num _
t hi ckness D of the head 110 are added. .-This sum(G+ B + C+ D) is then
subtracted fromdinension A In order _tq assure a tight clanping action, it
-is preferble to have the.overall dinension of the conpressor 14 in the

di [ f _pi ' L I h i A. Henc,

br edet er m néaed v P b deRab 8 el SR amiul e b anle, eRpEoR

bet A + ) Sasink 56, PhEec1fcida eg% the ~
hga\é\eggskeggm .-to%b‘qugﬁilgﬁg E‘et-v\eens?/'al ve pl atergggggir)lfd&ge %g'.ksNosv

that the redsithe plasédiont Biechkouring positionsd byl Bel ddcating pins,v Cortwmedridkyy i S

installed on the hOusiegs' by first inserting the suction -14 - reed val ve

pin and | ocshe wyctiionsreedoands weive) Plateol08yi t Biel diashargenyelver binsdcdischarge
surface 164 of housi 56. ,Presel ected valve pl at sket 166 i.s.th

o htod on % FELYR JBRBAcKRE (POR.BND); #re ER: SRSRBLK to SATTR.AISEs S08-
auction rea alye S e | v | i

val ve and :bggge%e?n% gﬁéo% géggc?%]eﬁeggsg% ed J’Fg' vg?’\[/ue%%rgt %ﬁi% q;%eﬁ

fol | owed by pbdi®i6HedS Une Hoesinge 58, I8k Ciesliifing | MBalRAg éi&.?ee tofbher and
positi oned on housing 56, the resulting assenbly clanped together and press

fitted int opremsefittid|ints apper Bh€ll s&ttdon2016 is pressed Into | ower shell O
section 22 and the two 10 shell sections are ready to be joined. In

order to accurat el $takesi 46 ohs creasped dntogloes eheld seetdion| 22 cang- ithe stiviop
wth the roton receluing bore bo stglo 16, 2 Locaying,nandrel 110 (s,
crankehaft 82 in true coaxial relationship with the rotor receiving bore
in stator 16, a locating mandrel 170 is inserted into the bore between
stator 16 and crankshaft 82. In order to allow for adjtisumt to obtain
proper alignment of crankshaft 82, a slight clearance may exist between

15 Fespective flanges 24 and 26 arcund all or a portion of the perithery of
the respective shell sections 20 and 22. Next flanges 24 and 26 are tack
welded at oprosite sides, the assembly indexed 500 and flanges 24 and 26
tack welded at opposite sides again to lock the assembly in position.
The entire peripheries of the flanges are then welded together.

o0 A thrust vasher 172 and associated retainer 174 are assembled to
crankshaft 82 after which rotor 18 is heat shrunk therecn. Oil pickup
tube 142 is pressed onto the crankshaft and shell bottom 28 is then
wvelded to the lover end of the lower shell section 22. |

 Next a pair of annular gaskets 176 and 178 are positioned around

2"5 each of the discharge passages 50 and 52 opening outwardly from top
flange 58 of the compressor housing 56, after which lower section 44 of
discharge muffler 32 is secutéd tl:érefc by a piu:ai:lt_y of bolts 54.

 Discharge muffler baffle 48 is then secured to the assembly by means of
mts 180 followed by assembly of the upper muffler section 34, whereupon



stator 16 and crankshaft 82. 1In order to allow for adjustnent to obtain

pr oper alignnpnt'of crankshaft 82, a slight clearance may exist between ]5
néépective flanges 24 and 26 around all or a portion of the periphery aof ¢
t he respective shell sections 20 and 22. Next flanges 24 and 26 are tack
wel ded at opposite sides, the assenbly | ndexed 900 and fl anges 24 and 26
tack wel ded at opposite sides again to |lock the assenbly in position. The
entire peripheries of the flanges are themswel ded together. 20 A

t hrust washer 172 and associated retainer 174 are assenbled to crankshaft
82 after whi cther uppmer 863 | loveramufflerindectionscare s3nhltanedusdy t wdlded 4bgether
pressed onto the crankshaft and shell bottom 28 is then welded to the | ower
end of the | ®PErtsthe | UFPRE tendnof) the \gpper sshedl rsestiam 20} arthgacendes porsiansd

178 are positji.0 d 2 ch of .the di.scharge passages 5Q.apnd 52
openi ng out wé#dlr%gf‘?fé)#grgﬁ ?ﬁ@&é 3?%?“’[%8 Eﬁﬁ’p ss¥e Hgﬂ%i ,together
which | ovwer ¢§gfdbyOdahe: ,_qj,% 'gcm%?mlffler 32 is secured thereto by a
plurality of %oﬁbg 54. -eDis r%rge nuftier baffle 48 is then secured to the

assenbl y by5 neans offheuiresitfng otcuprésdoby uass GEblied| ah NexteRBaly ’
section 34, thereupon - 15 - the upper and |lower nuffler sections are

si mul t aneousepsidy asepmbled- haoretie doator t ¢ropresser raquiviingt cninimen rainsér of
section 20. _The ce ortions of the discharge nuffler sections 34 ad 44

er
are al so wel #85*% r?ér'lgt Hres, peparafie. frfteners 5Qskataip same in assemblied
resul ting conps :'%tlﬂ ovi des an extrenely conpact, ea sily

assenbl ed he%% orié%{rfpressor requiring a mni mum nunber of parts and
oMy three separate fasteners to retain same in assenbl ed operating
_condition.



-16- CL Al MS 1, onpressor conprising: an outer shell having
a lubricant sunp containing.a supply of lubricant in the bottomthereof;
“I; a reciprocating piston conpressor within (-

221}[8'1 ef‘['smmmm“im;mﬂ i ncl udi ng a housi ng defining a chanbér

separated from Sai H sunp, a conpression piston nenber within said chanber
and novably associated with respect to said housing to cause cyclic

pressure variations within said chanber, a crankshaft in said housing, said
crankshaft being driven by said notor nepgs and drivingly connected to said
conpressi on nenber via bearing nmeans in said chanber, with said chanber,

and thus said bearing neans therein being subject to pressures |ower than
that in the sunp during portions ofCthedobdfa8ing cycle of the conpressor, -
sai d crankshaft having a | ower end .thereof imersed in said |ubricant;
axially extending oil ggssage neans in said crankshaft for conducting

| ubricant from said sump*t oRsBPHOhHeSPTRELIRAN SCOMBIASAIR: p A - eFeans in
sai d crankshagéhedpehangngnaolabr icant amS agen teeimtnad APl h;lef egldf

t her eof renot I 6. synp, o ERY S ei vial v or
Fntermttent ggir#rg%lhégt ?Bnugg\n 't)%@gg‘f' dag%%é;%éé'r a’ﬁﬁ‘rﬁg“%’p“g’} 5{1?‘5‘&?0]5%’1%16 not or
conpressor. 2shalkpt arreehprecabingspizton rampressamiwhthinyaaid shedild

val ved vent p3g$agecRBAESsbACLAEESd VG V& NEE Snd i Bl MRy 1P HUMBEY cate
sai d vent passage_wt gald chapber en the pressure jn said chanber is
bel ow the SunBeBRESSERCEES™ SAFY: BYMR G RS SALR PHSH, NePREai m 2,

within said chamber and movably associated with respect to W
said housing to cause cyclic pressure variations within
said chamber, a crankshaft in said housing, said crankshaft
being driven by said motor means and drivingly connected to
said compression member via bearing means in said chamber,
with said chamber, and thus said bearing means therein
being subject to pressures lower than that in the sump
during portions of the operating cycle of the compressor,
said crankshaft having a lower end thereof immersed in said
lubricant; axially extending oil passage means in said
crankshaft for conducting lubricant from said sump to said
bearing means; and vent passage means in said crankshaft
opening into said oil passage means adjacent the end
thereof remote from said sump, said vent passage means ",
being valved for intermittent communication with said
chamber during operation of the motor compressor.

2. A motor compressor as set forth in claim 1,
wherein said valved vent passage means includes valve means
operative to communicate said vent passage with said
chamber when the pressure in said chamber is below the sump
pressure. ' |

3. A motor compressor as set fg;th.in claim 2,

- wherein said valve means comprises means overlying said
vent passage means during a portion of rotation of said
drive shaft.



v

wherein said val ve neans conpri ses neans overlying said vent passage neans
during a portion of rotation of said drive shaft. JJlmﬂw’mmIMr "y
coRpressor. as set forth in claim3, wherein said ov Al risel &
portion of sdid bearing nmeans. 5. A notor conpressor as set f8rth ih claim
4, wherein said bearing means includes a circunferentially extending notch
at one end 5 thereof, said vent passage seligctively comrunicating with said
chanber via said notch. 6. A notor conpressor as set forth in any one of
the preceding clains further conprisin aps _venting,said,chanber.to the
interior of said sHel I;Eénﬁ’ ?‘éicfﬁ%%sg%ﬁ 8_9,5?’}%0?0 n crig’f'.’ %A YRSESH E3Hbr essor
as set forth i | 10 Reath e i i l.ncl an opening in.
sai d housi ng aﬁvﬁ%?&@d condgwpﬁiﬁs%fﬁghﬁagﬁ%ﬁgﬁg'A not or
conpressor as set forth in claim?7, wherein the ratio of the length of said
fluid conduit means.t o wbeo icamfie@ior REr@Af fdithi $n (@b idy Mh¥rdingbaizo as to
provide a relatively high dynam c i npedance | eak. 9. A notor conpressor as
set forth in absaring mefns hHachudesealicigowifarestiahky ektersangl notetp ke sser ends
supported within and by said shell and said notor neans includes a stator
supported wi tBhitkeread, ispid (yeshingssags Felashityrlydemrupicsting with sedd chamarsai d
conpressor. 10. A nptor- conpressor as set forth in claim9, further

conpri si ng mea¥e &84 @PEP-a di scharge chanber for receiving conpressed
fluid fromsaid conpressor.

6. A motor cdnpressor as set forth in any one of the preceding
e claims further comprising means venting said chamber to the interior

of said shell containing said sump.

10 7. A motor coampressor as set forth in claim 6, wherein said
venting means includes an opening in said housing and fluid conduit

means extending therefrom.

8. A motor compresscr as set forth in claim 7, wherein the
ratio of the length of said fluid conduit means to the diameter thereof
15 is relatively high so as to provide a relatively high dynamic impedance
leak. |

9. A motor campressor as set forth in any one of the preceding
claims wherein said campressor is supported within and by said
shell and said motor means includes a stator supported within and by

20 said shell independently of and spaced from said compressor.

10. A motor compressor as set forth in claim 9, further
camprising means defining a discharge chamber for receiving compressed

fluid from said compressor.



-18- 11. A set forth in claim9 or 10, wherein said
out er E el | F@ﬂgﬂlses flrst and second sections secured together - said -

conpr essor tirely by said first section and said stator -~
‘being entire aid second section. 12. A notor conpressor as
set forth in cIa|n19 "10° or *11, wherein said conpressor is a press fit
within said outer shell. 13. A not or conpressor -as set forth in any .
preceding claim further conprising: a connecting portion provided on said

pi ston and havi ng an openi ng therethrou@?; ﬁnd cam neans dlsposed within
sai d piston connecting rtion opening an avi ng an eccentric opening
there?hrough, t he crankghaftArWRQQQ(ﬂﬂﬂﬂﬁ?ﬁ%ﬁr i R setefoshbr ip pdaimoRf

I Vi ' d ai d -
Com oy and ety G Bt GaneT & &eﬁﬁe%%g‘%e%‘;"fagizg‘pgﬁg%eﬁaso
' en ositio
Groater t ﬁés%éé#'%%%’%ﬁ%énédf’m%déﬁfe o E T T
portion, durigge fr ¥ éaﬁa‘TstE*E%§EQ%mp%%§SQﬁldlétaéognkgin onpressor

as set forth in claim I3, wherein said camneans i s rotatablé about a first.
axi s and sai dert DB afippdr ted ByalWal didedndaRadieidnsecond axis, said

eccentric portion and said cam neans being arranged with said second axi s
al ways bei ng positionedzet vearotai dompressor as set forth in claim 9,
10 or 11, wherein said compressor is a press fit within
said outer shell. ' v/
13. a moﬁor compressor as set forth in any
preceding claim, further comprising: a connecting
portion provided on said piston and haQihg an opening
therethrough; and cam means disposed within said piston
connecting portion opening and having an eccentric opening
therethrough, the crankshaft rotationally having an
eccentric portion drivingly dispoéed within said eccentric
opening in said cam means; said cam means and said
eccentric portion reciprocably driving said piston so that
said piston is positioned adjacent a top dead centre ~
position for a greater time peribd than it is positioned
adjacent a bottom dead centre portion, during a normal.
cycle of said compressor.
14. A motor compressor as set forth in claim 13,
wherein said cam means is rotatable about a first axis and
. said crankshaft is rotatably driven about a second axis,

said eccentric portion and said cam means being arranged

with said second axis always being positioned between said



-19- head end of said piston and said first axis.”I5. A ot or conpr essor
set forth in'claim14, wherein said piston and conn re

i ntegrally forned. 16. A notor conpressor as set E!"““ﬂ“\m“mwuﬂ 14 or {’t
15, wherein said connecting portion includes guide aces cooperati ng
with portions of said housing to resist novenent of said piston transverse
to the direction of reciprocation thereof. 17. A notor conpressor as set
forth in any one of clainms 12 to 16, further conprising a cylinder head of
a cylinder containing the piston and a var¥g-assenbly, said housing,
cylinder head and val ve assenbly bei ng ported within said shell solely
by frictional eh§adesast ofi §ﬁ1§h31§tﬁémangsséidséiﬁshh%*is-sald shel | al so
form ng the sol e neans for retalnlngﬁsald czllnder head and val ve assenbly

in assenbl ed rel ationshi pl\;(n t hAsBPECRoGCMREESSRr 28 ¥k b %?ﬁ)ﬂék%’}a% 1ot
f h i laim 1 | '
Shape and. engaderhdt Balds Pr8 SR BhACEShne fe 50 hE thotiaae tndsFnatdy

entire circunferggngogt hereof. 19. A notor conpressor as set forth in any
precedi ng claim erein said conpressor further includes discharge nuffler
means secured in part togggher aapgtbe- éamgzaeyétnﬂsbyeé B3 th SR 13,
fasteners being the sole fasteners enployed in said conpressor.

14 or 15, wherein said connecting portion includes guide

surfaces cooperating with portions of said housing to
—/ resist movement of said piston transverse to the
direction of reciprocation thereof.

17. A motor compressor as set forth in any one
of claims 12 to 16, further comprising a cylinder head of a
cylinder containing the piston and a valve assembly, said
housing, cylinder head and valve assembly being supported
within said shell solely by frigtional engagement with the
sidewalls_of said shell,.éaid shell also formiﬁ§ the sole
means for retaining said cylinder head and valve assembly
in assembled relationship with said housing. .

18. A motor compressor as set forth in claim 17,
wherein said compressor is generally cylindrical in shape
~and engages the sidewalls of said shell around
substantigliy the entire circumference thereof.

19. A motor compressor as set forth in any
preceding claim, ﬁherein_said compressor further includes
discharge muffler means secured in part together and to
said housing by fasteners, said fasteners being the sole

fasteners employed in said compressor.



-20- 20. A notor conpresse—as—set forth in any one of clains 1 to 18,
further conprisj ' arge muffler formng an end wall of said shell to
receive conpresHM'ﬂm ﬂt, % id conpressor. 21. A nptor conpressor as ™
set-forth in clatmeU, "itM8sai d di scharge nuffler conprises a first

pl ate merftier havi ng annul ar radi ally spaced inner and outer flange portions
exending in generally concentrically parallel relationship; and a ring
shaped second pl ate nmenber having annular radially inner and outer

peri pheral flanges secured in overl appi+@p<+elationship with said inner and
outer flange portions of said first plate nenber so as to define an annul ar
noi se attenuating cavit20¢ heh ahetorecrompressondisldet didrdth filmaramys omfe sai d
first and second plate menber being secured to one end of said shell. 22. A-
nmot or conpr es@8r cgél@%tlfﬁ?thaé nferehen Xxorpr i8iing\tee ddischarige auFdlsrge

ffl further includ di e iplet opening and a perforated nenber
;n(;cur g(rj i gr ovgﬁgfé’?ﬁ%u?'glsﬁﬁl o‘lﬁéﬁfg‘ggds%‘aé QSI?ﬁ]g’cH%ﬂ' 3@9%"(—?{ copFiesged23. The

net hod of assggg#éngrgmngépé 5$?¥§d§§¥.as clainmed in claim11, which
p1 st o

conpri ses asse I'ng Sai and” Crankshaft and nmounting themw thin

sai d housing; placing azyal vg lﬁ’ét?@f’béﬂnﬁ{% e g3+ ﬁaicﬁaq&ugor}g in

overlying relationship to a cylinder detined in the conpressor housing'to

;orm a ﬁolrr})reﬁﬁegiﬁﬁssam Ydi$Ewesgd i f 6 W ShprdBYLSS FirdtSplals into a
i rst she -21- :
member having annular radially spaced inner and outer

flange portions exending in generally concentrically v
parallel relationship; and a ring shaped second plate
member having annular radially_inner and outer peripheral
flanges secured in overlapping relationship with said inner
and outer flange portions of said first plate member so as
to define an annular noise attenuating cavity therebetween,
said radially outer flanges of said first and second plate
member being secured to one end of said shell.

22. A motor compressor as set forth in claim 20
or 21, wherein said discharge muffler further includes a
discharge inlet opening and a perforated member secured in
overlying relationship to said discharge inlet opening.

23. The method of assembling a motor compressor
as claimed in claim 1, which comprises assembling said_ |
piston and crankshaft and mounting them.within said
housing; placing a valve assembly and cylinder head on said

 housing in overlying relationship to a cylinder defined in
the coﬁpressor housing to form a compressor assembly; press

fitting said compressor assembly into a first shell



£

section, said first shell section operating to retain said valve assenbly
and cylinder-~head in assenbl ed relationship p03|t|on|ng
the first .shell section containing the crank II“L" I Inm “I' essor
aligned end to end relationship with a second seatlon tontaln

notor stator, said stator having a rotor receiving bore; radially allgnlng
said first sheII section with respect to said second shell section so that
said crankshaft is positioned in coaxial relationship within said rotor
receiving bore of said stator; and thereat2f wel ding said ends of said
first and second shell sectlons together to | ock said crankshaft in said
coaxi al p05|t|oﬁeqhepebysalﬁnfi(#tngﬁﬂiluSecﬁqunanﬂnkhidgetweentaxnosaﬁd

di sposed on said crankshaft and said stator. 24. A nethod of assenblin
hermetic motor ¥8hBReassemBly sand reylinder headn irg ﬁﬁﬁeﬂﬂﬁéﬁdcéﬁéﬁltépnghlp

h dr el It I I
Fitting within S5FD PALd PRELRG] RPBE %‘o‘aq”#siamfaﬁ:é%a? Herd gesting one

II d I h
end of said seconacaEairdclhe Erbik R4 4 %Eamfees%@ﬁﬁi' Lakoed Rpini n

a bore prOV'dEdtbneﬁé'QeP§€ﬁ6§§h1 E&iéhr3“4%5$dg shed c@q8ﬁ @BBQE&n ng

conpressor as set forth in claim?23 or erein sai sal
t oget her conprlaeﬁotaﬁkswetd&ngssfﬂChﬁﬁtht(Ha¢ﬁﬁqjélﬂdﬂbta&@c§QQQB BBQEI

sections together at a plurality of |ocations -22- to lock said shel
sections toget headially sal tgwingksdiad tfirst shell section with respect to
\— said second shell section so that said crankshaft is
| positioned in coaxial relationship within said rotor
receiving bore of said stator; and thereafter welding said
ends of said first and second shell sections together to
lock said crankshaft in said coaxiai position whereby a
uniform gap will be provided between a rotor disposed on
said crankshaft and said stator.
24. A method of assembling a hermetic motbr
coﬁpressor as set forth in claim 23 further comprising
placing said second shell section on a mandrel having a
portion closely fitting within said rotor receiving bore in
said stator; and placing one end of said first shell
section in axially aligned relationship with one end of
said second shell section with said crankshaft being
received within a bore provided in said mandrel.
25. A method of assembling a motor compressor as
set forth in claim.23 or 24, wherein said welding said ends

together comprises tack welding said ends of said first and

second shell sections together at a plurality of locations

-~



in aligned coaxial relationship with respect to said bore; and thereafter
wel di ng the periphery of said shell to seal said ends together. 26. A -
met hod of as mmnﬂmumﬂﬁlnconpressor as set forth in claim23, 24 or 25~
furth conpﬁ dially outwardly extending flanges on said

‘ends sald tirst and sécond shell sections, said flanges being operative
to FnhLblt distortion of said shell sections resulting fromheating during
wel di ng of said shell sections together. 27. A reciprocating piston
conpressor constructed and arranged to ed®fate substantially as

her ei nbef ore described with reference to and as illustrated in the

- acconpanyi ng Heabbalgssad. skehdt foct bdnsistegetheny wi thersedid crantkshatft

conpressor substantially as hereinbefore described with reference to the -
acconpanyi ng dPadihgaed coaxial relationship with respect to said bore;

and thereafter welding the periphery of said shell to seal
said ends together. |

26. A method of assembling a motor compressor as
set forth in claim 23, 24 or 25, fufther comprising forming
radially-outwardly'extending flanges on said ends of said
first and seédnd shell sectioné, said flanges being
operative to inhibit distortion of said shell sections
resulting from heating during welding of said shell
sections together.

" 27. _A'reciprocating piston compressor
constructed and arranged to operate substantially as
hereinbefore described with reference to and as illustrated
in.the accompanying drawings. \

28. A method of assembling a hermetic motor
compressor substantially as hereinbefore described with

reference to the accompanying drawings.




