20 .’L SPLI T CRANKCASE . RADI AL CC]VPRESS'The present invention relates to
conpr essor and in particular to.a scotch yoke ‘radi al conpressor

apted forf" use in ‘an“autonotive.air Y@ QipoAer . 5

Aut mét ive air conditioni ng.systems require snral 1, | |ght\1ve| ghﬂ%r@girs
which can. be conveniently rfounted to the.gngine and driven by the.sane

belt systemthat drives the-fan, 'alternator and poWer steertng punp. One

corrpressor whi ch has been__!@;mg : : BR 10 nents is a radi al

conpressor wherei,hg &Iqrak ‘;ex“g
g ey

radial |y dispose out the' cranﬁ%h

Cne probl enawd tii phisiduipe € aCeBPt@sIoke HMIRIECEOmpEeddoR gatficulty of
assenbl ing the.pistens to the crank- 15 shaft and crankcase.' One prior art

QN) H

approach i saRted figeryse Re ﬁ‘!s"t"Gﬁ@%#ﬂ%egn ededikgpnegiers and then press fit |

themto tshe yokguggg%v%i vﬁn %glaonaitnlﬁzfsagée%rgy techm q }%S di sclosed in

Ue S. Pafent No S a ra §sor V\/nereln t he

crankcase i BigntvelghtidohpR@sashvricH lkant e Ja;akz\éssfsmqu H\dhﬂgedi pluraliity of
sem cylin- drical cross recesses.. The piston assenbly is placed in ore of
t he crankcat® ¥l 9@@%&“(‘%"1"%”&%{ sppt Al spstAaedhekereto A -

relativel y yide appl an, f LA HLEod P Boa8R s LUIREDSALES fgLe- small - .

tol erance msmatc ween e pl ton bore ng ‘regi Steri ng crioss
recesses. Atonpyesooss xdnfcfumué tbyeem fdm-idhte ks ghess Piqmidi-ng a good s,-eal
bet ween the crankcase hal ves, which i's necessary toi
prevent YedRRE.. 15T?1|"§"‘B?‘0‘Eﬂ’l§ﬁ‘f??§°’éé‘ﬁ§€%h’? LY, PtIPBﬁ’o’r'i? ofoRESTINSt he case of

al um num Cr%%@é% oé’i@bﬁ%f@‘iﬁ §91ﬁ+are_§CF§di *HE- é‘{%o%%%!ﬁodé‘ nature.:
"the crankshaft. . I T : o F
One problem Jith this tvpe of compressor, howeyer,
is the dif fxculty of assembling the pisidns.to'the'crAnk-
15 shaft and crankcase. One prior art approach is to iusert : ' '
'the pistons through the cylinders -and then press fit .hen .
to the yoke assembly. A more sat;sﬁaqtory technique is
disclosed in U. S. Patent No. 3,910,164, which discloses
“a radial compressor wherein the crankcase is spiit, with
. 20 each of the two halves including a plurality of semicylin-
drical cross recesses.. The piston assembly is placéd in
one of the crankcase halves and then éhé other half is
sec?jfd thoret ?»Z:ifgively'wide annular flexible
reflon seal co":ensatns for small tolerance mismatch be- !
25 tween the piston bore forming registering cross recesses.
An obvious difficulty with %his. design is providing a
good’ Seal bet een’ the crankcasa halves, which is necessary
to prevent leakage. Th;s-prqblem'iswggyecially_tgdgblé-
some in the case of aluminum crankcases, which havc'

30 surfaces that are porous in nature.
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-2 - The present invention provides a radial conpressor eonprising a ,_({éz
crankcase having at least three radially oriented - cylinders therein, said
cratikcase conprising two halves in abutnent along a planar interface 2
axially-5 intersecting said-cylinders such that each of said cylinders is
defined by a pair of senmicylindrical recesses in the respective hal ves of
3 d crankcase, a crankshaft received in said crankcase and positioned at
the common center of said radially oriented cylinders; 10 a clutch assenbly

i nCt’uding a drive pulley rotatably suppogted on one end of said c¢rankcase,
said clutch assenbly including nmeans selectively drivingly connecting said
pul l ey and crankshaft; a plurality of cylindrical pistons connected to said
crankshaft so as to formite pheseati Livedtiom traoeDdRe at £41133SEsMPresssAi d

pi stons being received_ in said cylinders, respectively; a cylindrical
cylinder |iner recefPE4sing: @acTrticasainiviyy iatddeastatiremuradaklyi d pi stons

recei ved therein, SaideddNel iﬁﬁﬁ haydagn, 2 &Y i Sdr b . SULface which
is enclosed 20 wi thi ﬁ sai d c?an age aﬁ% 3&n%§% IS g%%%%%%éégéfﬁﬁﬁd _
substantial ly itsetwd helysy iphatrutmbyt tdleng onfplanid ngtexfdcacaaiaifiiyt he
rﬁspectiVe pair _of seniqglindrical recesses, said liners serving to align

t

e senicyl i ndrPcal®PEReSERS 871G Felindega quhethak each (Phspithgential 25

direction relatives19nbds 3%i efthedahd a05ﬂv<%9aéémi@9-§ﬂ§a£i§£1 closing off one
ead of said cylinders, and a seal ed housing enclosing sald crankcase. - _

The invention al sorqpessesida Sine xespeotiivechzlaesadf cedprasabeasgnpri sing: a
Crankcase Naving & Reillindel SlediS8h An Yafl 'SHRGL ind Pondeianen® M 5% ¢
at the common center of said radially oriented cylinders;
10 a clutch assembly including a drive pulley rotatably
suppo:tgd on one eﬁd of said crankcase, said clutch '
assembly including means selectively drivingly connecting
said pulley and crankshaft; a plurality of cylindrical
pistons connected to said crankshaft so as to form
15 therewith an interconnected assembly, said pistons bein§
received in said cylinders, respectively; a cylindrical
cylinder liner received in each of said cylinder§ and
having said pistons received therein, said liners each
having a cylindrical outer surface which is enclosed
20 within said crankcase and which is contacted around
substantially its entire periphery by the confronting
surfaces of the respective pair of semicylindrical
recesses,.said liners serving to align the semicylindrical

recesses of the respective pairs in a tangential

25 direction relative to the axis of said crankshaft!

o

means for closing off one end of said.cylinders, and

a sealed'housing enclosing said crankcase.



I H . H . ¢ ;
bejdg of the split type conprised of two halves joined 5 .together at an
iNftexface lying in a plane axially : i ntersecting
cylinders along their centerlines; a crankshaft rotatably -received in
crankcase; a clutch assenbly including a drive pulley rotatably .
pport ed on one end of said crankcase, said clutch 10 assenbly including —~

‘means sel ectively drivingly connecting said pulley and crankshaft; a LN
plurality of pistons reciprocably received in respective said cylinders ar@j
connected to said crankshaft; and aacylindrical liner in each of said '

cyl-inders having inner walls against 15 which said pistons slide. It is an

advant age of the radi&lﬁ- gorg)ressor descri bhed above that it provides a
radi al conpressor of T¥e BPTHT-Br AIHC-RER7 PSP B PORREIEVR T3 acks in the

cylinder walls %Fi'gf‘sérnt: Aeenbhe] WReRkddie ﬁaﬂn@rar%iﬁﬁaﬁ@ﬁ hal ves are .
seal ed by neans of steel cylinder iiners within which the pistons-

reci procate. Fuaf redifldat orientefddeddudensngberain, halidprorenitasenventi on will
becone apparent, f.rom det.ai |l ed descripti.on.hb of examl e, of a '
preferred errbod‘ie&@ﬂf%%geo?m&tr _g%‘?ealc%%f‘?ﬁregsgﬁr%ét,\ﬁ%lvﬁésE?‘r’%i on being read
with referenge ddgethdr d€CONPRAREEFELANJMANAGS, aighanBi Sba11fi gure 1 is a ©

sectional view of a scotch yoke radi al conpressor according to the
present i nvent iigtersigping saids cylinders adlopgstheironertexidnesdew of t he

iew of one of 1 REERHHEA o mab I reB el a ol Brie et Tompr aseor
Figure 4 is a sacke®nadsedbiyiab1iigiy’ & & ilvakpdl RiyORGkddaBey 4-4 and viewed in
t he diref:tion of the arrows; .Fi gure 5 i; an end view of the piston-yoke
el enent s; ) supported on one end of said crankcase, said clutch
' 10 assembly including means seleétively drivingly éqnnecting
‘said pulley and criénkshaft; a plurality of pistons |
feéiﬁfocéblf fecéiééé-iﬁ reépecfi&é-saia.c;iinéers énd
connected to said crankshaft; and a cylindrical liner
in each of said cylinders having inner walls against
15 which said pistoﬁs slide.
It is an adyantage of the radial compressor
described abqve that it provides a ;adial compressor of
the split crankcase variety wherein the cracks in the
cylinder walls at the interface between the two crankcase
20 halves are sealed by means of steel cylinder liners
within which the pistdns recipfocate.
" Further features and advantages of the.present
invention wili become apparent from the detailed
description by way of example, of a preferred embodiment
25 of a radial compressor, the i?scripfion being read with

reference to the accompanying drawings, in which:-

Figure 1 is a sectional view of a scotch ycke radial



_""Fi"gure-B is an expl oded perspective.view of the crank- 10 case; and ‘Fi gur
7 is asectional view of a nodification. Referring now to the draw ngs, th
conpr essor. according to the present ‘i nvyention conprises a crankcase 15 10\

. ‘bei g~ formed of two halves 12 and 14 jofmed together at an interface 16 by
peans of screws 18, which pass through web, portions.20. Each of the . .
crankcase mégfs%F8ﬁ°’%ﬁiggp1‘%ft§f*a5*g"fef‘5r Y§5ER%ast  al umi num, i ncl ude
faur , sem cyl i ndFigure ?ebessesrZaliprsnardoned sofl virterfvtlld s. 20 Wien the
crankcase hedmpegsddr alsdvidve Qr@rﬁsﬂféblr:fgnt r330e&E rilghferHCESSES 22 toget her
formthe cylinders 24. Wb.por- tions 2Q are |ocated between adjacent - -
cytinders 24. TRégwesndr éssvprlan view o swoiofhtholdmtegdahlpitsgps~ and i ncl udes
a pairt of int]ﬁeegrflmnqlgléblg nded ‘8'!' ston-yoke ele- 25 nents 26 and 28, which
‘aré preadsefbited 16 Yok sT1ECBF T8 &r ankshaft 32. Preassenbl ed drawn cup’
needl e bearing BigusthisChs GOMEREL 86512 vEEWGH Fiyn Rl 3negRle%13GgC0Nt ai ned
wi'thin an annul ar cup 38 drawna around the -needl es 36, per-- mts rel ative
rotation be¥ineeh-4cind viewrd 36 thel dikecticemnlef B3 asimeds; eccentric 40.:. This
type of bearing_assermbhly perm ts easy_assemhl ing of the conpressor, as g
ogposed to |0055’r§,“r§gge¥%|aé‘deﬂ e‘ﬂ‘teé'sxﬁh%tenpﬁéﬁ?ﬂTYQkPe?]aﬁ“}?QFsbl ates.

Pistons 26 are pigadet 6diydneRpi&fResb] ] cxLipder liners
42, ‘which are generally cylindrical ?ﬁ#és?ﬁacggagﬁ'?%iwnglkﬁﬁlee g’%é{”’? flanges 44 .
ob thei rOdieasgF anfls. Pistons 26 are preassenbled ta liners-42 with their
' pi.ston . Iings 46 in ace.and the entire assenbly conprising .
crank- shaft 32,§l?3ﬁrset2n:f§/oﬁ<es_e§*”e??€rh g"?"ﬁ,"%sﬁi’a%‘{lsfﬁ,caﬁb%’r‘i ng 34 and cyl i nder
liners 42 are inserted in the left half 14 of crankcase 10, as viewediin .
Figure 1, with crankshaft 32 ' ' ' |

- Referring now to the drawings, the comoressor

according to the orasent invention comprises a crankcase
._15' 10 being formed of two halves 12 and 14 ﬁoined together

at an interface 16 by means of screws 18, which pass

through er.portions 20, Each.of the crankcase halves,

which are preferably formed of cast aluminum, include four

B et b e ——— —— e it et P = e ot T b o

semigylindrical recesse$_22 forminé the cylinder walls.
20 . When the crankcase halves 12 and 14 are assembled, respect- i
ive recesggs 22 together form the cylinders 24, web por-

tions 20 are located between adjacent cylinders 24.

The'compressor is of the scotch yoke radial type and
includes a pair of intgqral double ended pisﬁon-yoke eié-
25 ments 26 and 28, which are.preassembled to voke slide 30

.and crankshaft 32. Preassembled drawn cup needle bearing

~ 34, which comprises a plurality of needlesJSG contained i
within an annular cup 38 drawn around the ncedles 36, per-
mits relative rotation between'yoke slide 30 and the crank-

30 ghaft ecceptric 40.. This type of bearing'assembly permits

easy assembling of the compressor, as opposeé to loosely

¢ e mhmm - ragememe .

assermbled needles which require retainer plates.




7?

I nserted through bearlngs 43 and Ilners 42 belng 10 recelved |h .
a3ses 22. Counterwei-ght 50 is secured to crankshaft. 32 by neans of screw .
The other half 12 of crankcase 10 is t hen sl i pped over: bearing 54 |
. h is also of the drawn cup type, such that, its semcylindrical
“recesses 22 are brought 15 into régister with Ilners 42. The two, cramkcase, -
hal ves 12 and 14 are then secured togegher by means of screws 13. Seals 56 3

. are. then enplaced around crankcase -10.. The val ve nechani sm for thei W
. conpressor comS’IiFG‘é%s P8l 9EC insested writhin Jeseetith S&FPFYNt | y agai ngt the
flanges 44 oS 0 (] fgajinst - crankcase

1o, by rreaﬁéeoeo %%I%)dé%?%gé%&o 2 Dlé}%é ara gg eoigf LV{SF céﬁggh eI d agalm

val ve pl at £n Shaby mmcmﬁddusxbrshexn@esa4 toai a&e:.:ﬁa,:.swlcéixdlss secur@d to .

val.ve pl ate 58 by rivet 66. .On_the piston power stroke, pressurized !.
refriger anbigtons’ 26 are preassampied £q HF-BEF@% Gpeitihghedy Bhatonyalve 63,

Sucti on 4 eal Al 6813 Neldl ki Blace QYSmAYCLLARQRRY HRLO DY Sy ew
72, whic rea y secure .

A st eel oukmwﬁelslmtza—yém mdmaitsf rzentslaimd Bearbedisgver s 74 and 76, 3
serves to formthe intake and outl et chanbers 78 and 80, respectively, and

i ni ni zes fRACIGdnder liners 42 are inasrisd iHpihe) }‘S/fteﬁébﬁn%’ered with porous
al um num dof Gagkeail hacess e el thbg; 3, a%ws‘_rra&,b&l%%‘g%h and

dri venmechanr-sm and C(Sver I's-secu t'd crankcase y nmeans off screw ,
84. OJt|EBeind)&nB&'w’dd‘Stlﬁg"DhehtlhevéJs%&Qmﬁefmmmbbn@hanberS 30}and ;
78, respectively. One of ..t he pi ston-yoke el ements 26 is

ilhustr ?eﬂe?‘ﬁ-"Fflg%ﬁ' é’§°35§e%1rﬁ? 5. It cenprises a snaller, generally square
openl ng 90 to %ﬁ@&%&&ﬁt%@@?ﬁ?@é&reﬁzmaé}%nashaft 32 by means ) i

of screw 52. The othbr half 12 o‘ crankcase 10 is then

" slipped over bearlng 54, whxch is also of the drawn cup ) _;;
type, such that its snnlcyllndrical recessee 22 are brought-

15 into register with liners 42. The two crankcase halves 12

and 14 are then secured together by means pf screws 13.
Seals 56 are then emplace§ around crankcgse 1o0. | : |
The valve mechanism for the compéessor éomprises valve
plates 58, which a:e-forcéd‘tightlg against the flangés-44'
20 of cylinder liners 42 so as £b clamp them aéainst-crénkcése . '
10, by means of shap rings 60. Discharge leaf valve 62 is
held against val&e platé 58 by means of dish—shaﬁed re-
tainer 64, which is secured to valve plate 5¢ by rlvet 66,

_On the pxstqp power st;ok ’ pressurlaeu refrlge*ant is

'25 forced. through oﬁeninqs 67 past valve §2.

Suction leaF valve 6° is held in place over suction

onenings 70 by screw 72, which is threadedly secured to = - ' ) %
.piston 26, ' ' '

A steel outer hougxng 73, formed of front and rear

30 covers 74 and 76,.se:vgs.to form-the intake and outlet

chambers 78 and 80, respedtively, and minimizes leakage




larger.generally square open recess 92 within which yoke 10 slide 30 , @
noves:- - Pi ston-yoke elenent is preferably made of cast.alum num which"’ '
provi des the desired conpatability with the steel cylinder |iners 22 faor
i nproved wear. Bearings 40 are retained by srap ring 94, .and backi.ng *i |
" plate.96 js held in tight abutnent wit h\gcove_r 76 by nmeans 15 .of retaining
rNng 98, and al so serves as the-backing_ _ - nenber for clutch coil 100.:

il ,100 is pesisiensdnevntahilp ¢éncungered ardlthepesmsl8uniimupudiey- 104, the,
Fatter being ro- tatably supported on the ‘Pedesﬁ&al 106 _of crankcase 10iby
means of beaf#HySuEbacesini EAVER dopPRYEhAgA o FPERFIY gD . by snap ri!ng
- 11Q. Hub 112,is8.C ‘ 2 4y ; BE Y fuit ~ahd hub pl ate ‘
116-is cdnnégiszu(f' ?‘gg’g‘%ﬁ%&u?g%%ﬂ%uﬁlgﬁféﬁw cré%g?an%nuo is -
connect ed t 01@lmt Reddd cindcpewn84d’ Outlatutebd B byd réucetion lde. \When coil :
100 i s energized, - 25 armature 118 i$ pulled agai pst rotating pulley 104
'_an_;:ll, pl at 51188 rqonaerbriithychipege 4F t30% F8ngeesPoatbiPlub 112, which is : o
keyed to shaft 32 hy ans. of. ke [ y afi. LS. Of i;wen by puliley . -.
- 104. when ar mat ur%”eigl%{)ﬂ%'r_sQ "éir)f’etrégjll )268%'7263318@;9% zszfigi Jtgln]i F(&;gﬁ%ﬁl{ g'\rAObI emint -
cgnpressors pigdreks3jyp@adi 5.1 Ikt compsigesod smefllegergumerablyugh’ bearing$ 48
and out t hrough the clutch mechanism'82. To. prevent such.l eakage, there

i s provi ded B8A¥aFCaPPHRingedf %ﬁﬁFP@"F‘?i’g‘%eﬁ?a’B’lsgthtl% R8%i%g ground ang
| @apped Surfafgrogéeg‘tog?&e?a?gg% relagen %@e§§a§2 1v§éhi§%llc9l Ka 128 is sealed.

agai nst. the pe crankcase I0 by neans of -sedl -134 and.islheld
“in placel®y snixe B0NGpvkI6. Fiwtbonysicaleled@nt Vilsi phefetadlpsmadet h shaft 32, is
- sealed with respect fo shaft 32 by 0-ring, 138 and is tightly pressed :
agai nst seal ©pIRFE aBBiBYme pMATH %ﬁ%‘{*@ﬁﬁ‘%ﬁ"ﬁé%ﬁ%ﬁ?@?ﬂ FRELIEY p| ace by

: retainer  ‘Lsen the steel cylinder liners 22 for improved wear.
| Bearings 48 are retained by snap ring 94, and backing
plate 96 is held in tight abutment with cover 76 by means

15  of retaining ring 98, and also -serves as the-backing

" member for clutch coil 100, . Coil 100 iS':ecgived-wiiﬂiﬁ
an annular recess 102 in'pulley 104, theilatter being ro- _ ‘
tétably supported on the pedestal.lbs of’crankc&se 10 by ‘ ' %
means of bearings 108, which are p;e?ented.f:om shifting :

20 by snap ring 110. I
- HRub 112 is cqﬁnected to shaft 32_by means of nut 114,

and hub platé 116 is connected to armature'lls through.
spring 120. Spring 120 is connected to ?late liG ﬁnd arm-

- ature- 118 by-rivets 122. then coil: 100 is'ene#gizeﬁ,;J

25 arﬁature 118 is pullied aqainstiiotating-puligy lod.énd | i
plate 116 frictionally engage with flange 124 on hub 112,
which is keyed to shaft 32 by means of key 126. Thus, .

 shaft 32 is driven by pﬁlléy_104.whéh'armature 160 is - __5.
eneréized. | | | _
30 A significant problem in Eom??eééors of this t&pe;ié'

the leakage of refrigerant through bearings 48 and out

o m am gmoan e s iem e
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142. A problemwth this type of seal, however, is that it generates

i derabl e heat. -To provide cooling and lubri- cation, the seal is

osed within a .sealed cavity 144, and a portion of the incom ng
‘igerant.i.s introduced 15 into gavity 144 through passageway 146.

sageway 146 connects with |argerldi aneter passageway 148 in shaft 32, ;j
which in turn eonnects with suction chanber 78 through ports 150. e
Cylinders 24 behind pistons.26 connect with suction chanmber 78 through :
ports 152 i nthmosghcehe §dptch mechgnian 8@ s T PAAYRMe Fuch algpkagren of the
refrigerant grawn,into_suyction ch er._ /8 pass t hr ough SS way 148 in
crank-. shaft € ﬁﬁopréw%g? iaoﬁog ™ ge?ef%mﬁgr?_%ir]'fg fslegg/spfa%[eoi‘ggal ed

chamber 144 {h/ia40h-ARAS a§E Bippdd OsurlFaed) TIMNBeELA séal tive,r ahai ger ant
flows back into cylinders 24 through 25 bearings 43. This .arrangenent -

provi des noreeadf A3¢i efeatcplategledizis sRaled iagpinst ther pedpatedt whereby the
refrig- er ] s brought .t e rotating._seal .by ns r than a ftuid
passagevvay{iin#]oét RE CFIR Eﬁ%ﬁ& .I"'nm%apnesré’ i%eha,%' vl\ns'?ha’br%l Ise?g% Ppei ng driven by

the 30 belt gisleepy AnapheimdiliR0bi tbowhesnicaish, MA3ciSron8ie@i zed, armture
119 is pulled into frictional engagenent-w th pul l ey 104 thereby ° -
driving cramsigihashaBp 32, The sesdadivigheresrrat to sfrfdadddyy yoke slide. 30 to

move in an o[ bi,tal shign. sq.as, to cause,the.piston,yoke el egents 26 to
re- cipr ocaté"ﬁiﬁgt%%?'r a?@sb%%*ﬁsgi%ﬁrfﬁﬁ%‘? sagffrgslgd?at‘“ﬁg h‘iﬁ/\ﬁgg‘; strokes, ®
refrigerant yys sdi-84@ 140t 0%l Qlait8r ARG ER 1B 1aNF1 AP BY! Ecnihaer eof flows

Into cylinder 24 through ports 152, and the remainder flows into the | arger
di anet er BaskEgeway 148 in crankshaft .32. ‘A portion of this refrig- erant

flows into cyli nge{)rséb ‘émt Q{&u%:.goéytpse %?%e%’lq 'ngge\'rer, is that it-

generates considerable heat. .To provide cooling and lubri-.

- cation,. the seal is enclosed within a.sealed cavity X244, - -

and a portion of the incomin§ refrigerant is introduced

iS into cavity 144 through passageway 146. Péssageway i4s
connects with larger diameter passageway 148 in shaft 32,°
which in turn connects with suction chamber 78 through
ports 150. Cylinders 24 behind pistons 26 connect Qith
suction chamber 78 éhrouqh ports 152 in crankcase half 12. Bj

20 this arrangement, a portion of the refrigerant drawn into.
suction chamber 7§ passes through,passageway 148 in crank-
shaft 32, and a porticn of this refrigerant flows into
sealed chamber 144 through passageway 146. Ffom ch;mber

144, the refrigerant flows back into cylinders 24 through

1)

25 bearings 48. This arrangement provides more eZficient
~ cooling than the prior art arrangemeht.wﬂereby thg reffig-
erant is brought to the rctating seal by méans other than

a fluid passageway in the crankshaft. | |

vln'dperﬁtion, with pullay 104 being dr%ven by the
30 beit system of the avtomobile, Qheﬁ coil 100 is enérgized,

armature 118 is pulled into frictional engagement with




10 remainder flows through passageway 146 into chanber 144 in order to
cool the rotating seal. Fromchanber 144, the refrigerant flows through
bearings 48 into cylinders 24. On the piston upstrokes, the pressurized
refri)qer ant -is forced past outlet valve 62 into chanber 80 and from 15
ther e through outlet tube 86 to the air conditioning con- denser (not
shown) . As di scussed above, the piston-yoke elenents 26 are preassenbl ed
with their rings 46 to cylinder |liners 42 and.are inserted, together wth
cr\a—rfkshaft 32, bearings 20 34 and yoke slide ‘30 as.a unit into crankcase
hal f 14. The ot hegutiakf 1L thbrebyp@ciasey tdahbsidren3pl achd eoeitihgi s
assenbly and secured to the first half 14 of crankcase 10 by neans of
screws 18. Fol | ovargntrse aldPacpeirsorokaslide 0 doseovn ilasan ubdta¥3 s
secured in place._ 2 A t ernatjiwve n r i ni clutch-
coil 100 is shomfﬁsﬁ'iﬁf'gﬁor (?Q?g{’Ahcgaruglgf\LﬁéeoipﬁgE%g%E’et ﬁj'&eg{egéscféa%ﬁeﬁgget ween
beari ng 108 and pegjagtate BO6 thd e reepedtiveusyTihdépsi B4.r ebai tird dbyna
bevel l ed retaining ring 158 independently of the coil bracket 156. This
al l cws the 30 Scotokesorrafgigeraidsdavlmaynatote sscttrnchreler 7§seed|ing the
cl ut ch. while this.knvent| . he d | bed Jhavi : referred
dB8sign, it will bée Pg%&%%f%*géggﬁtﬁ%r? f%°e§f§§%1%g ZESthQ ug!lilgpoo?'mgurt her
nmodi fication. Thisp,appdial keRainBekhel®isOiRto that EAftRG HQamdreer any
vgriations, uses or adaptations of 5 the invention fol |ow ng the.general
princi pl es ther ecfasgadevait|1ddi qn crenkshafdpd?t urePortinn Phlectipresefirig-
di'scl osure as cong w.t b ' r r.act | ' h .t _to which
this invention pe? aé‘ltngi%'ns}éqggglc(y’v%niﬁ‘l?%o?ﬁe){??oﬁ%ﬁsb%%% ?].gé a%ﬁgﬁ‘ &d cl ai ms.
10 remainder flows through passageway 146 into chamber 144 '

in orxder to cool the rotating seal.w From chamber 144,
the réfrige:ant flo&élthroﬁgh bearings 48 igto cyiinders
24. On the piéton upstrokes, thé'pressurized refrigerant
is forced past outlet valve 62 into chamber 30 and from
15 t¢here through outlet tube 86 to the air-cbnditioning con-
denser {not shown). ' . |
_ As discussed above,';hg piston-yoke elements 26 are
preas#embled with their rings 46 to cylinder liners 42
and are inserted, together with crankshaft 32, bearings
20 34 and voke slide 30 asla unit into crankcase half 12, -
The other half 12 of crankcase 10 is then placed over this
assembly and secured to the first hal¥ 14 of crankcase 10
by means of screws 18, Pcllowing installation of the
valve assemblies, cover 73 is secured in place. e
25. An alternative-arrangement.for'retainihg clutch coil
Q o : 100 is shownlin Figure 7 wherein coil bracket 15§ is
. .”cléﬁped between bearing 108 and pedestal 106. The front
housing 76 is retained by a bevelled retaining ring 158
independently of the coil bracket 156, This allcws the
30 éompressor to be assembled ané testeld without installing

the clutch;



. : T : I . .
1. A radi al conpr essor c'orrpr'u§i ng:- a crankcase having at | ealst three
'y oriented cylinders therein, said crankcase conprising two hal ves
ut ment - aihddg thisl dnventiont bad amenades&ﬁiyoednagnﬁadhqm sai d cyl.l nders

that each of said cylinders is defined by a’ €a| r of semcyli ndrl cal
recessespﬁfeﬂ’fé r@R3G8ri b HalvEe wrdersterd tRakcis s saeaBkshaf t recei ved,

Jdnsaidg i = {done n f said. raﬂlally
.orlented cy I n g?s EQ§+d%kh gg%%ﬁ%%ligﬁ% ugﬁﬁgig&%%?éggpulley rotatablw;)
supporteﬂamdeﬂet@nxbvei: sy dra&li.a‘ai@'aseuseﬁldi: aRapedtisasead| y i ncl udi ng CoFe
.means selectlvel drivingly connecting_said pulley and crankshaft, ES
a pl ural thy WeEéGf%(fPP-?:ﬁ‘fmﬁ §hg e %ﬁﬁe&’f%iﬁée§aﬁl’cﬁ6{95nks haft so jas.to
form t heéf gﬂé'nl %%EEO&EL%%GQeé‘%%%ﬂbL%e .p%%%gnplcﬁt %ﬂés g ng received
in.said C ers espectlvely, a ndri‘cal “cyl 1 nde i her receijved in
each of saldb-:eykiﬂﬂe;r &nesndl da:aeuggorsaa:lydpﬁia&msmeﬂﬁ wed tderein, said
l'iners .20 each having a cylindrical outer surface which is enclosed wthin
sai d cr afidchs &hds dnvenEion Pecsaingand Srblnt thimsthendiaity its entilre
perlpherngXN_P Sl gpiing -surfaces of the respective pair of
. semcylindrical recesses, said liners serving to align the semcylindrical
recesses of cﬂgnﬁﬁspectlve pairs in a tan- 25 gential direction relative to
the axis of Said crankshaft, means for closing off one end of said '
cylinders, aand Iaraéaélestotnmmg coamprdsinrgf sai d crankcase. while this %

i nvention has been described .as havi * , * preferred !
design, it will “b&riﬂﬁﬁ?thQRﬁ}nﬁhﬂﬁ\iefgtaéﬁﬁggle?é%al#ﬁr%gfeﬁtﬁ%difi cation.. x
Tg' Stafé}}l'iﬁa&f@W:hle:?ewersﬁi&r&ankésﬁléedpiﬁiagvah agyve@irinat i ons, uses. or .
adapt at 1'ons of

5 abutment along a planar—interface axially interseeting said

cylinders such that each of said cylinde:s is defined by a paiz
of semicylindrical recesses in the respective halves of said
crankcase, . _ _ '
a crankshaft received in said crankcase and positioned --
10 at the common cente: of said radially oriented cylinders,

N ’

_e _ clutch assembly including.g drive. pulley e
Teoeeeably supported on one end of said crankcase, said clutch
assembly 1ncluding means selectively drivingly connecting :
said pulley and crankshaft,
15 a plurality of cylindrical pistons connected to said
| crankshaft so as to form therewith an interconnected assembly,
said pistons. being received in said cylinde:s; respectively,
a cylindrical cylinder lineﬁ received in each of said
cylinders and having said pistons received therein, said liners
" 20 each having a cylindrical ouie:-surface-which,is-enclosed. : L -
. within said crankcase and which ie.contacted around substantially
its entire periphery by the cenfronting surfaces of the respective
pair of semicylindricel recesses, said liners se;ving to align
- the semicylindrical recesses of the respective pairs in a tan-
25 gential direction relative to the axis of said crankshaft,
means for closing off one end of said cylinders, and
- a sealed housing enelosing said crankcase. '



5 tl\ i nvention follow ng the generalaprincipl es’theréeof and mmml HI""II””"I
_sjghsdepartures: fromthe present disclosure as co it ERE TN 1R

k ‘or cust (RaRy Brcdprentirn hasabeen segsrdhed s MaMdaRtd on pertains and -
faM withj i g ts, . of ;£hE, aAppen ' AM 1A di al b
corrpresso#&c%%re ?z%\ég’?gné é?g‘ﬁt%ag’% ﬁg%ﬁ%@%ﬁs Iué%fi%ﬁrs ega%%%al l'y orignted f”*
cyli nder sof heireher mRiifiensddtas ehiepppEidadibnoihalenegeEsed, abut menti al ong»
aiplanar interface axially intersecting said cylinders such that eachi of .
séi»ﬁ cyl i dnfeandefste FINPEd 2By YaLiRtLoRs , ISASCPF| ARt sRong@Eses in t'h’e .

resbecis Ve, DalNER.0ly S LIANKEAS B & YYIANTDTod GRELYSH [0 Sal d

crankcase and positione e“conmnon “center Said radially orilented
cyl i nder sand@® incthaind saeheabbirtvrebuticy thelbb¥Sontdib8Yoswieat ably |
supported on one end of said crankcase, said clutch assenbly including
nmeans sel #t9oRe| Yithin, kagry % AYSEPPREY Sagthae| By thedagkabtkshaft, 1

a plurali, f  GyLi ' ' ¢ t.ad saig c aft so ag to
formt her‘se%c?h tg#'i%P%ghﬁgéﬁs{et%&ggseﬁ‘gﬁéfﬁs&lgmﬁ?s@gnéﬁ%ﬁg recei veld in
sai d cyl i eflame, appapiet clelys. a cylindrical cylinder liner received in each
of said cylinders and having said pistons received therein, said liners 20 «
each havi ng aSk3MShdrical outer surface which is enclosed within said
crankcase and which_is, contacted around substantially its entire periphery

by the confrbntihgaeatd e?@@gtﬁ?s%g"?%%%é@?ﬁve pair of senicylindrical i

recesses, said I'if@ganidisdl Réviny At YEadd @npedi idially icxdlentetesses of the
respective pairs in a tan- 25 gential direction relative to the axis of

sai d cr myishdéts theamini aid| exankgasefcanpriehon JwosBAYSY iPnders, and a
seal ecfi, ha%ltjxsmegl A ﬁearlcolngsla Plan %I:.dixgtrearr}léggsﬁig;lg_ inte:se_ctixiq""'sa"id

cylinders such that @éch of said cylinders is defined by a pair

of semicylindrical :ecesgés in the respective halves of sgid
crankcase, _ '
a crankshaft received in said crankcase and positioned -.

10 at the common center of said radially oriented cylinders,

ig Flpgqh_agsegbly_ing;udingua drive. pulley - - -
:éoggfébiy sﬁpported'on one end of said ciankcaée,'said clutch
assembly ingluding means selectively drivingly connecting
said pulley and crankshaft, | -
15 a plurality of cylindrical pis#ons connected to said
crankshaft so as to form therewith an interconnected assembly,
said pistons being received in said cylinders, respectively,
a cylindrical cylinder liner received in ea@h of said
cylinders and having said pistons received therein, said liners _
20 .each having a c¢ylindrical outer surface which is enclosed T
' within said crankcase and which is contacted around substantially
its entire periphery by the confronting éu:faces'of the respective
pair of semicylihdricil recesses, said liners se:vinq to align
the sémicylindxical recesses of the respective pairs in a tan-
25 gential direction relative to the axis of said crankshaft,
means for closing off one end of said cylinderé, and

a sealed housing enclosing said c:inkcase.



2. A conpressor as clainmedin Claim1 wherein the neans for closing off on
end of each of said cylinders conpri-ses a valve pla )
distal end thereof, and including means for sealing o sai
| i ners, conprising a flange on said liner clanped bet v%ﬂiﬂmmﬂﬂ[m | ve .
pl até 5-and said crankcase. 3. The conpressor of d ai emn she=*
conpressor is of the scotch yoke type having a yoke slide and a bearing

bet ween the slide and crankshaft, said bearing conprising a drawn cup

n | e bearing. 10 4. The conpressor of -Caim1 including: a valve
nmechani sm associ 2t ed evéngressch asf ctaimedcid iGlgdmsl (wheredr the M43PSdi stal ends

t hereof, said housing being seal ed and c |.et ' j d crankcase
"and bei ng i rf9F| ﬁ*%@gnﬂ%iﬁgt ?’?n °g/i ?%cq\ ﬁgn‘%}?‘ ?#%id‘grggg 1?%?"%81‘@ rg‘spect i ve
val ve mechanjgye, paitd asdeh @' dinlend Rafdedi lexdd Raleidof; oame dhelhdimgsai d ~

housing and in fluid comunication with the interior thereof,. 5. The
conpressor clea@Bafon BeahingePne sefiddof rashnef js2ifokinedsFomPRGSHE Fes which

are joined tggether at junct ure | yi ' ohal o the axis
of rotation bfR"8% P fﬁi%oms%oﬁpe%.%é%%ﬁ%gé?o% oé ¢ g?%éS i ncl uding a
second exteri@ shidictafrerbel,t connected to said housing and in fluid
dbmmunica- tion with the interior of said housing, said first conduit being
a di schar ge |i ne3an&heatempresser] ofoftain 1pehersin Chec CPBRFeSE°F i o For said
conpressor. 7. The conpressor of aj I ped udi a Walh said
crankshaft afff §8?5°‘i’c§§%icté?§,g%vailga %%eb%%r% éﬁcglaosbéﬁn\ng?ﬁ%n a chanber, a
suction inlethd @l idiathd COFENKBRSEY ,, saldl bratiny doppsixge V@ \irann saupd
crankshaft in flluige cgf)m‘runi cation with D said inlet and |l eading to said
chanber to pPEAEP¥EIMPhg of said seal . : o '

) 10 4, The compressor of Claim 1 including: a valve mechanism

assoéiated with each of said cylinders located at the distal
 ends éhereof, said'housing béing sealed and completely enclosing
said crankcase éqd being in flui& communication with the cy-
linders through respective valve méchanisms, and an external
15 £luid conduit éonnected to said housing and in fluid communication
with the interior thereof.: _ _

5. The compressor of’Claim 1 wherein said housing is
formed of two halves which are joined together at a juncture
lying in a plane transverse to the axis of rotation of said

20 compressor.

6. The compressor of Claim 5 including a second external
£luid conduit connected to said hoﬁsing and in fluid communica~-
tion with £he interior of said housing, said first conduit

. being a discharge line and said second conduit being a suction
25 line for said compressor.. |
7. The compressor of Claim 1 including a seal betiween
said crankshagt'and said crankcase, said seal being enclosed
within a chamber, a sucrtion inlet for said compressor, and .a
fluid passageway 1n.said crankshaf: in £luid communication with
 said inlet and leading to said chamber to provide cooling of

said seal.

PRSI




* C L M S * 8 The conpressor of Claim1 wherein said outer housing
oses_at least a part of said crankcase and has an external suction |ine
chnnected to one portion thereof and an external_ discharge |ine connected
2 \he oﬂmmzﬁm:limmmm and 5 means permitting refrigerant to pass B
T sai ald housing to said ctylinders during the piston _;J
Il on stroke and pern1Tt|ng.ngfL|gerant to pass fromsaid cylinders to "~
the other portion of ‘said housing on the pi-ston discharge stroke, said
portions of said housing being seal ed-fromeach other. 10 9. "The
~conpressor “of &l athe &omperesioxr ofiicladmncl pherein salid smitdrhnusiing defi nes a
di scharge chanber positioned radlallé outward of said cylinders, and the

ot her porFPS?‘P‘Tﬂ‘ at; 1eagh R i RAT RS 18748 Sraokerse Rrdntathap. exprna o conpr essor

of daim Jsu!é‘é‘f&x?'l@né%oﬂnéé%r 2o Urfe E:éréio%e’th&‘&fsi’ﬁéi i 8kQithadr e al um num
11. An autonotive radial conpressor conprising: a crankcase having a

pl ural ityddbchaxgealine conmerted uylt:hndel:lsert pertdion, tissiedferandkcase bei ng of .

t he spllt type co i sed_of two hal ves joined,together at an interface
[ying i B8YES gesmbeELpaaTrtr AT U G0 PP SEPH R24 TR PEE G hei r conter-
lines, a ghadkpRakhg Q! shfPIy1iAdRisVaEking BRd Hi1SESN KRS Eon BLebid Ch assenbly ~
|nclud|ng a drive puIIey rotatably supported on one end of said crankcase, .

sai d cl ut @nd aperevibting Fefridegdnngtonpass %eheaﬁtiadveiﬂ/itdleralmglt}aeconnect i ng
and cranks reci procably received in

Fespect | vELRET PoEbEThad ean, Bortnitor he b Eian AL RLT oY 30

a cylindrigags pdrR€6nd B£ea&it Abushigdpe¥nd RIS Fauh r&chnaaiexwal |'s agai nst
whi ch said pistons slide.

10 9. The compressor of Claim 8 wherein said one portxon of

said housing defines a discharge chamber positioneﬁ radially
outward of said cylinders, and the o?her pértion of said i
housing definés a suction chamber. | | -

10. The compressor of Claim 1 wherein said liners are

15 steel and said pistons are aluminum. _
11. An automotive radial compressor comprising:~'
a crankcase having a plurality of radially oiientéd

cylindefs therein, saiad crankcase being of the split type com-
prised of two halves joined together at an interface lying in

20 a plane axially intersecting said cylinders along their center-

lines,
~ a crankshaft rotatably réceived in said crankcase,
a clutch assembly including a drive pulley rotatably
supported én one end of said crankcaée, said élutch assembly w

25 including means selectively drivingly connecting said pulley . Ce
and crankshaft, _ '
a plurality of pistons reciprocably received iﬁ
respective said cylinders and connected to éaid-crankshaft, :
and _ _
30 a cylindrical liner in each of said cylinders having

inner walls against which said pistons slide.




* C L M S * - 12 --12. ‘A conpressor as claimed in Clairh_ll' i ncl udi ng a

rotating seal between said crankshaft and said crank - -ng
encl osed in, a seal ed chanber, a refrigerant suction chanber fluid
passagemay in said crankshaft’ | eading 5 from said supm mmaiﬂgummﬂal d
- seal ed"chanber for providing refrigerant to said seal'l§ A sor

é‘s*,‘cl ainmed in Caim 11l including an outer housing enclosing at |east part
of \sai d crankcase and having an external suction |line connected to one
portion 10 thereof and an external outlet |ine connected to the other

.portion thereof to enable refrigerant ¥o-pass from said one portion of said

housing to said cylinders during the piston suction stroke, and for
permtting refrigﬁ‘rant to gass fromsaid cylinders to the other portion of

sai d housing on tH&*pidEAPEELORAS1atpekdn Clail pbrincdndingsanf sajd

housi ng bei ngrs@aliad fdAMbEARNOELE] cr&ﬁkal@f’i:?ﬂidilsaf«ﬁ@&ﬁfé%eﬁzyg’ﬂ antial |y

as hereinbefore described with reference to a S shown I n ,
acconpanyi ng dealibadng enclosed in a sealed chamber, a refrigerant suctionmlhe text

~of the specifigation h b reproduced by ot ocopyi ng t he applicants
ogi gi nal type%@ar"u‘bﬁf.' a‘}aﬁsarrg@r}éo S539eK3Y A agg%.d’ﬁéﬁ%“\ﬁgu ¥8pddp8 difficult

i nsSpected on the premi ses -of the Patent Ofice
& refrigerant to said seal.

te read. $here isglid aduckY O Xhahbdr EBNk#1d 5081 dd) @REMEETE REFBiov iBIng? e

13. A compressor as claimed in Claim 11 including an
outer housing enclosing at least part of said crankcase and
having an external suction line ‘connected to one portion

10 thereof and an external outlet line connected to the other portion

“thereof fofénable'reffiééréhﬁ'ﬁo baSSﬂffom said one portion_of said.
housing_to said cylinders during the piston suction stroke, and for
permitting refgigerant to pass from said cylinders to the other
portion of said housing on the piston discharge stroke, said portions
15 of said housing being sealed from each other.
14, A radial compressor sgbstantially aé hereinbefore

described with reference to and as shown in the accompanying

drawings.

The text of the specification has beem reproduced by photocopying the applicants ozia.na.l'
typescript. It pay contain a few amendments which are difficult to read. The original
typescript containing these amendments may be inspected on the premises of the Patent Office
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