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SWASH PLATE TYPE COVPRESSOR TECHNI CAL FIELD 5 The
present invention relates to a swash plate type COWprEBBOPETd, nDre
particularly, to a swash plate type colpressor provided with a swash
pl ate and pi stons which are finished by inproved surface treatnent to
exerci se enhanced performance, and capable of functioning with 10

i nproved reliability. BACK AFFION A doubl e- headed
swash plate type conpressor applied to an autonobile air conditioning
system for exanple, has V. fl PS R | i nder bl ocks
supporting 15 the drive shaf ' ' plate fixedly

supported on the dri VEEGHEICALOFIELDat i On together W th the drive

shaft in aswash pl at o] egio n
boundary befween t he ‘g}é&rf %gén{ H@gﬁl{{berrﬁ ig Qé\ %I%J"F%H %T’ecy]ﬁ)?\der
bores are 20 ¢@mp§€5§@ra%n@o:@&r%nnarﬁl@@lﬁ:lhe b?l&nﬂ@aSblpb&teanMPe

are arranged ar oe&dpfasséflyfo§ma w%bé%xbﬁéﬂeﬂlate an@'ﬁi%&né‘r@hiéﬂted
for axial novenent |n t he gglln er g?%ﬁres ectlve Each piston

is operatively effageipishe 9?t+@?¥@?§$@§ﬁr eth E%%%E H%x?€ﬁ%§?
notion of the Z%nhaﬁmrp@fﬁéﬂnaﬁcé?pna‘l@dt@dpahlé dhefhndesonimg i wiclef the
pi st ons fq{ t he suctlon r.es ilon and di scharge of a refrigerant
gas. HRTAYFR.F gg%%l et h plate type conpressor has a

cylinder block and a nm@msmgmmmosmng the inner end of the 30 cyIinder

bl ock and having a s pgg?e n s
plate i s nounted on \é@dg |€Aéf%ﬁh§ £w§£ha?+latewa-gélé?‘ "Jf(o“éflg%g%% péjrg\%
linked to plstonBObqn automaihbks . ain Qpndmtgmmkﬁ@hS&ﬁ@@@neﬁmrsewampbéaie )
conpressor, a SWish Bl &k ek Sshd ke (5o 51 N8# G PEAURE: 351 ocrch! SRS 14 od

in a pIurallty cyl inder bores by s oe€es, and i s nounte
shaft so a9 to wbh®| drbye sshaft f%p%’ﬁ?%‘ﬁﬁpo?fl‘ﬁl a T$eash Pl aeg i Hiwedly he

swash plate is supported on the drive shaft for- rotation together with

the drive shaft in a swash plate chamber formed in a
region including the boundary between the pair of
cylinder blocks. A plurality of cylinder bores are
. 20 formed so as to extend in both the cylinder blocks and
are arranged around the drive shaft. Double-headed
pistons are fitted for axial movement in the cylinder
bores, respectively. Each piston is operatively engaged
with the swash plate'by shoes. The rotary motion of the
© 25 swash plate is converted into the linear motion of the
pistons for the suction, compression and discharge of a
refrigerant gas. _
A single-headed swash plate type compressor has a
cylinder block and a housing closing the inner end of the
30 cylinder block and having a swash plate chamber or a
crank chamber. A swash plate is mounted on a drive shaft
in the swash plate chamber and is linked to pistons by
shoes. 1In a variable-displacement swash plate
compressor, a swash plate is linked to single-headed
35 pistons fitted in a plurality of cylinder bores by shoes,
and is mounted on a drive shaft so as to wobble on a

supporting point. The inclination of the swash plate is



- 2- changed according to pressure in the crank chanber so

that gas pressures acting on the opposite ends of the si ngl e- headed
pi'st on bal ance each-ot her. Consequenily, . the stroke of the

si ngl e- headed pi'ston is adjusted to 5 eo2t ~ol the displacenent of the
conpr-essor. A significant demand for weight reduction in those
swash plate type conpressors has progressively increased in order to
apply the swashcheaged; psecsdipgesoopsessure in &iweowsiinke chiambegndiat i oni ng

systens, and nDghaef o QeP%sturégaaEtQhatsa 2R ORRORIITORNdsADMRIHe as the
cyl i nder blocks t hose swas ate conpressors are made of

al um num al | oys SiR9 Fgﬁ?ﬁ@?&h?lﬁﬁﬁ§tP&EPPSﬁsea? Efhere, Consequently,
abr asi on-resi st ahie amdokelbfnghéreiﬁglevheaﬂé&up&Stb@V&s adjusiteen texan ned

for- protecting XpQs gy eed abrasive action
for a Iongﬁtlne%%sucﬁi gthlgglgge P%a%gs%gﬁ Fﬁ gﬁﬁ% plate in sliding
contact with the A sippésicant dewmasti domgwedghictredwcitdon dhn tthesg st on
in slidin t h f res -
i ncl ude the for%gﬁggn %tgn??ggrggg %ﬁg§gglﬁg§0pggb?efgg§%l éng %%H
contact surfacei®f oFAerptet 8RPaKdthReswash platpatyss GPm@rﬁﬁPﬁF§ft@ SO|Id

| ubricant on thgutbdbRde air céﬁaiaibniﬁgfaggtahsthanawa@&tpb&tehe
However ,: @e doubl e- headed pi ston_ is ErOV| recags ext endi ng

across t e peri SHaFY BLaths §Rﬁsﬁhﬁlﬁ gtons, asaﬁﬁlinﬁéngﬁlﬁg d8eeZces
formed in the rb&e&ksLOoEeﬁhbaenswash pléﬁeptypéncbmpEESGb&EIQ&ecﬁﬁﬁelBEO

| mpul si ve conta C|r I f.th late to
restrain %%e pIS oﬁl%03n1rota § ggig?ggﬁgﬁg§6ﬁ€ht a |ﬁ§f859'
t he piston. TheabrnghenheaaedtpnttendlsepzmngdpdewenhlxeBOeasures have .

rotation- prevenbbgﬁ b&hﬁ&ﬁ@&'?grngiéﬁééthﬁg'Eﬁr?ﬁé@segﬂaﬁsed +BakkbyveRd the

|nterfer| n surface cones into i ul si ve cont I nher
surface o2t he KAGH-fgeed RRERFAVA actlontﬁerpasaeﬁgftewenoﬁ&phoﬁs the

Accordingly, it sugfRessi bethe swasnn§§5ta sﬂbsnaa&hglbbn&aehubﬁtﬁataé
state which occu%s at 35 the_ start of srr?ressor e|2|ngn

occurs at the °esVnFQFfEpﬁnﬁléﬂ%P§c€°BFaFﬁe £e6R Qﬁd ﬁeP&EFQP
C|rcunference oklidéngwashtptat @eitAndhet saprfasehafetheebore. Such

measures include the formation of a fluorocarbon resin

20 film on the sliding contact surface of the piston and the
formation of a f£ilm of a solid lubricant on the sliding
contact surface of the swash plate.

However, the double-headed piston is provided with a
recess extending across the periphery of the swash plate,

25 and interfering surfaces formed in the recess to restrain
the piston from rotation come into impulsive contact with
the outer circumference of the swash plate to restrain
the piston from rotation by a rotation moment acting on
the piston. The single-headed piston is provided with a

30 rotation-preventive interfering surface in its base end
part, and the interfering surface comes into impulsive
contact with the inner surface of the housing to restrain
the piston from rotation. Accordingly, it is possible,
under a substantially nonlubricated state which occurs at

35 the start of the compressor, that seizing occurs at the
interfering surface of the piston and the outer

circumference of the swash plate, and attempts have been



- 3- : made to formof a lubricating filmover the interfering

‘'surface of the piston and the outer circunference of the swash pl ate.
Neverthel ess, the yield of a coating’ material used in, for exanple, a
spray coating process 5 for coating the- @ stons and the swash plate with
a - lubricating filmis extremely low. Furthernore, the spheri cal

surfaces of the pistons nust be masked in the Spray coating process

and thé spray cdadndcdriesos £ lubriaptdag ek T drlie | W RrIGTing

eLf ' Clt en?yt hlo surface Qﬁ@@t Lfﬂ:_stg?x EHEld RGN Y c:chumfedreridée lhéf flﬂ%e
object o e prese vent i i de oved swash plate
type conpressor st"é%%b %f' t&ﬁcﬁtﬁ iThs é(/’eegw %t?o‘fﬁﬁ Y iability
attained by ma tei aly i wsed |Jmpcﬁ'dr reatampi,e,ara | sprapy exbavirsd gdadessand 15
I mpr oved piSt ons 0 | & ' . f3 1. m capabl e
of being nuf aC{cng e<1"l’€g€q'hawé}{“uL 3;}56%%64 pro&éﬁ%) ‘ﬁas;ﬂ rl-g.late Wléﬂ a[)?not her

obj ect of the prlagwnicatingitiigm jis taxtremelyprlow de Entthwpmire, ssh pl ate

type conpressor @n@lbifaﬁ%urféﬁesowwﬂey gUACA LM T il iead Sfiflache
peri od of use when applied to an autonobile air conditioning system

and dri verPREAY HOFHHID PTACES S AL It SRIGHHIRAL NI process Is
refrl gerant. hardlﬁ sd i SReAcinN G wWddkile gffiseigndyvention, there is

Drogpi o, Sl B IR DS S

cyllnder ock provi
fitted in the cylindert hios ey acbjdtveof the gaie;a‘etntsmppmmetbrf dro rpxtastiden

about its axis of_r [.O03 rotation
together with SOJn ﬁﬁgﬂf&ﬁ&} Ve h T@%% VS# Q:tcHr eestS%i:IpQ'gﬁ[ ng co act
surfaces tm@exdmglmzmgreﬂ)rﬁmtmnai SIRISRRIAAL Y rtekn kned rhy -
pi stoons by the Z%}f’ﬁ(;foylng, in comb:.natJ]‘Mi‘ier &) i ded Wirast STRIAE Hqg an

al um num y ‘as_a base materi a ‘each pi'ston has an interferjng 35
surface wABch i SiTREQFIRRIFLATS BRP T s thefseiedaellent ]r"&?%%ﬁffi‘%%e

pi ston from rot ation, capubld e Bedemiifactured with a high
productivity. '

Another object of the present invention is to
provide a long-life swash plate type compressor capable
20 of properly functioning for an extended period of use
when applied to an automobile air conditioning system and
driven by the engine of a wvehicle to compress a
refrigerant.
In accordance with the present 1nventlon, there is
25 provided a swash plate type compressor which comprises:
a cylinder block provided with a plurality of cylinder
bores; pistons fitted in the cylinder bores; a drive
shaft supported for rotation about its axis of rotation;
and a swash plate supported for rotation together with
30 the drive shaft, having at least sliding contact surfaces
to be in sliding contact with shoes and linked to the
pistons by the shoes;
wherein the pistons are made of an aluminum
alloy as a base material, each piston has an interfering
35 surface which is interfered with by another member to
restrain the piston from rotation, and the interference

surfaces of the pistons are coated with a film of at



surfaces of the pistons are coated with a filmof at | east
one solid lubricant selected from nol ybdenum di sul fide, tungsten

di sul fide and graphite. I'n the described swash plate type
conpressor, the excel | ent -1 ubricating4performance of the filmof the
5 .solid lubricant formed on the interfering surface for

restraining the piston fromrotation effectively prevents t he sei zi ng
of theinterfertRgStuPPaceolifdluheicantrselected| fxoRf apéybdesamt he swash

plate, i.e., angiBglfi@&hetungsten aisﬁbsmenaﬁdsgfégﬁstef a crank chamber
with which the 10 |nterf$é%$g+sur ace cones i ntfo nonlubricated contact,

enhances the functi ohBl SRl bod FwarR BIALR BYREeCOMPressgryr EReor,
and extends theekcékleftt bebsiestingaperformancenpfeshar film of the The

se2ing prevent Log. 8 (66L; 0Lng ELHILAToR 2RL! fnddrsor i LGARL-CORLE! N N0

nmol ybdenum di su € as an esse onen
remar kabl e. = restrainingthkespigien ﬁ@ﬂ@aﬁ@téﬁlﬁacéfﬁﬁcthﬁe@YsPQﬁvﬁntS

sliding contactypbt Qeﬁzﬂiéf@fetﬂéf iﬁté‘ﬂféi‘fmﬁ%hf’é&éeboéﬁd the ohfegoated
with a filmof a material “containing a 20 f1 uor ocarbon resin as_a :

princi pal conpoRdREUBFEESRTE Pbf the "swagh Bl Het ubr fcan®OHhET aBFERFEN

rF'Slj stance and éhethe mné.elgmﬁﬂa@é eyENA | gafR PeRatbeY ﬁithhﬁhptﬁtfme
Sl 1 dl ng (e can

d, . \Wh
ot hod”i B o REERASPbRe S0t Res TEOReS | 19 oPhAPFLFREC (P RERSET ti ng

contact surfacesnbéntée the fupcsiomslireliadihitygoofathewswashuplates

def i ni th t fe
Lm0 L1 ooomeFdbbase aRE  E5ecfild LHE 1 phEILRNCRECKSELI B ABL T o1 1
work is unnecesGaRpT@HRATfornmi ng the 30 film and it is very .

advant ageous i.n qual pfy §§§é‘iﬁ@0§reventln§u§f‘fé‘étfbf”&tf‘ifﬁﬂ”SﬁSaCQ&ii@'
In a swash plate type conpressor.in whj rotation-preventive

i nterferilfy suriapBicapt pq:gzg%:sn%grgnolybdeqlwp il £6¢e28 oRR a2FSRERR L he
out ér circunferepfpofén® 85 parti@shaplpteeh@rpalpyent the pistons from

rotation, it is If the sliding contact surface of the piston in

sliding contact with a surface defining the cylinder bore
is coated with a film of a material containing a

20 fluorocarbon resin as a principal component or a film of
a solid lubricant, the abrasion resistance and the
seizing preventing capability of the piston sliding in
the bore can be improved.

When a transfer method is employed in forming the

25 lubricating films on the sliding contact surfaces of the
pistons in sliding contact with surfaces defining the
cylinder bores, and the rotation-preventive interfering
surfaces of the pistons, the coating material is not '

_ wasted, masking work is unnecessary when forming the

30 film, and it is very advantageous in quality assurance,

such as film thickness control. |
In a swash plate type compressor in which the

rotation-preventive interfering surfaces of pistons come
into impulsive contact with the outer circumference of-a

35 swash plate to prevent the pistons from rotation, it is
preferable to plate the outer circumference of the swash

plate with a metal containing tin as a principal



preferable to plate the outer circunference of the swash . plate wth a
metal containing tin as a principal

-5- conponent or to forma lubricating filmof a solid _

| ubricant on the outer circunference of the Swash pl ate. In the swash
pl ate conpressor, the cooperative effect of the outer circunference
of the swash plate and the 5 interfering surfaces of the pistons

further effecticponent of &Ko frm e s Gat 19 thielpi et onssahid t he swash

pl ate. lubriERid dratiie Gutie T8 BFdBAf BN D AG R Ns@Ss 1R plate.
pri nci pal corrpozi;ﬂtt}; or ned .by Jltol ating so as to ynderlie the Y11 m of

the solid IubricdhtthorsHarbPiate ofFor, IR FAPYRE W efteshah
plate will furt here enttec e ifmferenaiurcbithd \swdsH iRl £t rand the

on'the. ot 8 i ARG ahddlide e Whille roner SliedeRalo

15, - BRI EFPIBRSCRISPTHIEN sER. g DRAWHNGDistons and e ssEmbe mlietket her
obj ects, features anq;\ng@ltqgs,% f a Haddig N eshitais td {1] becomne
apparent fromthe ensui ng cfes?cr iapt iaon, tagken | n‘g‘uco'\rlf]?%ncJ(f}lpoa\rllg wth the

acconpanyi ng dr &4 1gEPah&RPnesy formed by plating £9 Afitudndgrlie
sectional view afhea fidublef the so]llémd.eﬂ)rﬁ\mh: Monfed HIe HHEAASSOr in a
preferred : enbodirent acc ,bhg to e .present, .i nventi on;

B o, oA 1 80 per R AR R o S sifhett e w2t PR s dhe

t he conpressor cluxa@bglity 28 the filmkig. 2B is a | ongitudinal sectional

vi ew t aken on lA < 2By | ] tih osi tions of .
interference surf_ace&mogl%ly’ '%Hegiﬁl% Q%?tgﬁ%\#&qt%u&iuﬁbﬁ e T S
of a single- = simaadesd foxmse pnathe Yydego gimessfiedencenatthdrhee shadiment -

30 . accordi ng g1& e ®yPIL T8N s FAe Rt idd . Fig. 4Ais a front
vi ew of a_singl e- heade I ston e(régl oyed in the conpressor of Fig. 3;
at

Fig. 4B i%%a rear en®RAEWPESGRIFFIN nPRAWINGSyr eventive interfering
surface formed in thehd R@cere and other objects., features and advantages

of the present invention will become apparent from the

ensuing description, taken in conjunction with the
accompanying drawings, wherein::

20 Fig. 1 is a longitudinal sectional view of a double-
headed swash plate type compressor in a preferred
embodiment according to the present invention;

Fig. 2A is a perspective view of a double-headed
piston employed in the compressor of Fig. 1;

25 Fig. 2B is a longitudinal sectional view taken on
line 2B - 2B in Fig. 2A, showing the positions of
interference surfaces;

Fig. 3 is a longitudinal sectional view of a single-
headed swash plate type compressor in another embodiment

30 according to the present invention;

Fig. 4A is a front view of a single-headed piston
employed in the compressor of Fig. 3;

Fig. 4B is a rear end view showing a rotation-
preventive interfering surface formed in the single--

35 headed piston;

Fig. 5A is a typical view of a transfer apparatus
for forming a film of a solid lubricant on the sliding



.35 . headed pi ston; Fig. 5Ais a typical view of a transfer
appar at us - for forming a filmof a solid |ubricant on the sliding

- 6- contact “surfaces of a piston by a transfer method;

Fig. 5B.is a typical devel opment showing thed — . relation between a

wor kpi ece for naking a piston and a roll er arrangenent included in
the transfer apparatus Fig. 6Ais a typical view of a transfer

appar at us QﬂtﬁQﬁrﬁ9ﬁf§5?§I9ﬁ(ﬁ E%%ﬁﬂQ(PYLRN¢¥§@§f%m neeheds at i on-

preventive interferi migursmces Hft mbldkﬁéﬁ%ﬂﬁbnt showi ¢ Ofhe
Fig. 6Bis a typl%clgaqdev%%orrent scy?e t,l cal show ngét he rel ation

bet ween a wor kpi® T @ WOTK] Bi%G% %I“&PW% 3 RISER apdar at us
and a roller rollex au}angmnantclmmtddadeﬁ tire ﬁ}teir’tsfe&[sﬁﬂ:paépéalﬁatus'

10, 158 LIPLCE U O 8 AP e (e panerol AL

of a solid lubricant on the rotat reventive in
of. a singl e- head&®F fidming a filgy of @& &wer Indutisthntarep the rotatidmg. 8

is a typical vi gydferi ivensiteir RNHAE fdtles of a [UBIW Keddddn of a
solid lubricant on the outer circunference of a swash plate by a

transfer nethodPiFons BEST MODE OF CARRYI NG QUT THE | NVENTI ON
Referring to Figs. 1FiA @Bl i2Ba a:ﬁﬁmbiledmieq:ment schest [ a18, t ype

commressosghes 5ol S WLIE b Meen o Aol 4 5 AT Bock
rotation on thep&ton d)ﬁlhdw@@r sbltorins £k apparRtush ahsh mldter chanber 4

i's formed 4.3 4,4; %Hy&ﬁ%%and&%ﬁpEfgkégg%(%ﬁg%¥gﬁ bl ocks

1A and 1B in the cylinde bIocks We 3is
contained in the swa@%-%l dt éscRafty@ical view gfd 3y §r@@¢aﬁemcamamamse fi ve-

shatt 2 for rot #drgling0a fill@geher sztlﬁ ke rdang %ﬂlaftthez rotBligh-of a
predetern; ed di_aneter .are form%g i.n the cylinder | ocks 1A and 1B,
c

and t he i ndePTHVERVEA IRNETIBTANS surfafﬁélﬁ@datéﬁéﬁﬁér' aded miston

respecti ve axesbyf at heransfer method; and
Fig. 8 is a typical view of a transfer apparatus for

forming a film of a solid lubricant on the outer
circumference of a swash plate by a transfer method.

20 BEST MODE OF CARRYING OUT THE INVENTION

Referring to Figs. 1, 2A and 2B, a double-headed

swash plate type compressor has a front cylinder block 1A
‘and a rear cylinder block 1B, and a drive shaft 2 is
supported for rotation about an axis of rotation on the

25 cylinder blocks 1A and 1B. A swash plate chamber 4 is
formed in a region around the joint of the cylinder
blocks 1A and 1B in the cylinder blocks 1A and 1B. A
swash plate 3 is contained in the swash plate chamber 4
and is combined with the drive shaft 2 for rotation

30 together with the drive shaft 2. Bores of a
predetermined diameter are formed in the cylihder
blocks 1A and 1B, and the cylinder blocks 1A and 1B are
joined together with the respective axes of the
corresponding bores aligned with each other so as to form

35 a plurality of axial cylinder bores .(hereinafter referred
to simply as "bores") 5 arranged around the drive
shaft 2. Opposite end parts of double-headed pistona 6



corr.espondi ng bores aligned with each other so as to form 35 a plurality
5

of "axial cylinder bores (hereinafter referred to sinply as "bores")
arranged around the drive shaft 2. Opposite end parts of

doubl e- headed pi stons 6 -7 - -7-

are fitted in the bores 5, respectively, for axial sliding novenent.
Each piston 6 is linked to the sliding contact surfaces 3a of the

swash plate 3 b3rehbikted im the bezasmrs, masrarbivehs stesepiate 3 is
converted into & fding|hd@ed®! | B Jircdi 4 ok GIiMEe&h’@ost’ﬁé!é’I‘iding
conpression and di scha;sge éf a refrlgerant Ylg?:jas. In this

_embodi nent, t hEINRSE PUriAGRRISDH 0% the swash Rlateed Py sheesyli nder

bl ocks la and lfbtaly tiketion of st¥esswWash @lhttn B tie clonbderdeatieto pi st ons
6 are made of .__.an alum nu | I Qy._.suc a ereutectic al um num
silican a(I%I oy. lflnear moatu% %g]s%ahes I’%"V%Fqnnrﬁ:ia%osr. %a‘?‘n‘f%nt he

doubl e- headed compredsiam anhabisshangk iakhla stefifigeoamt agas sur f aces 6a of
a predet erm n Iﬁﬁ M’?Hm [t YHYs ¢ S.A5 t her eof
and capabl e of bei ngﬂél I dabl'y |ttecfh_1‘|ﬁl'n {}ﬁee ﬁoﬁ% rg?é%no a recess 6b
fornmed in a ni dERECPRS tRetRk edihe cylingdanddioake BhRRT t B etid ke s

provided with tdeash ighdie 3 and GO AGuBE- RO DS 6Es [ £X¢ el G PSS
t he outer Ci rcunferen(‘]; of the _swash plate 3. Senicspaerlpal 20

P
seats 6cidn whi®Th FHRHBLaA oK. SUCh &F & TSRS LUMLRANT o1 npd
~axially opposi teilicaadildsher in the recess 6b. Interfering surfaces

axi symotri cal ly (n Apgest s h BULT 0 b Pidhe Hdle hendet o
into 25 | npupB$ten dorhar eyl i iva lowlddigig aertaehcustaces the of a .. -
STt e 3, OBt Bl SOl Pfled ' Il Sboice ozt s XS
ReferringdSto Fitgherept snd ppmpla dbhheifie-skddablyiGiitednhttiash plate
type conpressorpdref®f iid a recHHHH RIYmaAr GOl H iddld Pt eStdteof
nvention has g cen Wd SIS AP AN NG, 00R0RLT €, AT S T APESin g
contact surfaces 6a so as to extend across the outer
circumference of the swash plate 3. Semispherical
20 . seats 6c on which the shoes 7 are seated, respectively,
are formed axially opposite to each other in the
recess 6b. Interfering surfaces 6d for restraining the
piston 6 from rotation are formed axisymmetrically in the
middle part. The interfering surfaces 6d come into
25 impulsive contact with the outer circumference 3b of the
swash plate 3 to inhibit the rotation of the piston 6
about its axis due to a rotation moment exerted by the
shoes 7 on the piston 6.
Referring to Figs. 3, 4A and 4B, a variable--
30 displacement swash plate type compressor in another
embodiment according to the present invention has a
cylinder block 10 having opposite end surfaces, a front
housing 11 joined to the cylinder block 10 so as to cover
the front end of the cylinder block 10, a valve plate 12
35 placed on the rear end surface of the cylinder block 10,
and a rear housing 13 joined to the cylinder block 10 so

as to cover the rear end of the cylinder block 10. The



housing 11 joined to the cylinder block 10 so as to cover t he front

end of the cylinder block 10, a valve plate 12 35 pl aced on the rear end
surfdce of the cylinder block 10, and a rear housing 13 joined to the
cylinder block 10 so as to cover the 8ear end of the cylinder block

10. -The - 8- cyl i nder bl ock
10, the front housing 11 and the rear housing 13 are firmy fastened
together with t®¥ r block b} + sSthe F¥pRt (Mg RGit 31t Aed cbhe aFeaseal ed.

In the CROWPS BSS 013 4 EMmndefadtarndd Hogethéhew{tRNEhrdugh housing

11 define a crank, chanmber, 14, .and, a, dri v shaft 15.is extended

ox ity Todu e AT ] St orsotai velre B

pair of radia TeHsoX, e s jeldd biee cfonter ocC

et oo housinf MR Akl d Grank chamied) LAY RIafYbL N0l DOTES
%o S|nﬁﬁy as or €s

(hereLnafPer referre 16 are formed around the

drive - sreitafusly nig Rxtsndetiaxinblk 4w, thadcsanyl ehambeedls and
pistons 17 are {itdeshdPted efdPIARAME W | ih tAHDOF 65f 1Padial bearings
respectively. 15 In the crank chgg%er, 3)rotor 20 is fixed g
mount ed Rl d HELIRG A EHAF 10T 5-09 (CH S H P et Heran t he hexont
drive shaft 15.hdﬁgfﬁ¢ailjoad exerted on the rotor 20 is ' sust ai ned
t hr ough t hrust beay! by, t.he front,. housi 11, swash plate, k18
i s nount 3(9 on the d%v@r)ﬂ‘%lltys ¥ LndgT J’%%?t&g?fc%’e’h? Bezf'h’éef%’f%‘?dm.
The swash to pd il &as s"tdwes/s) Lifasace biomkwed cdabyundethesdtiwance of a

compr ession SPrdged M €103 RINGRILL I SRS PIAE dfhg1e neadld Lhe

rotor 20. he swash as_da shape generally resenbling
25 a pl ate apistenprbiiaral Litted |far steqlipnpevkiertin the boxes altfes 184

formed on the qﬁggﬁéégiégg¢§ of a peripheral part thereof.
Sem spherical shoes 19 are put .in _contact wi th the, sliding contact

surfaces 1B8a, respect® V&g CcEaRk chamberyy A FAPL 40 i 18 sFHepdly ARRed wi th
sem spherical &0 the séaive IshaftoriBdon ddtatici otoddtheA Wi tiget@chani sm

Ko 's Torged belyead 108 YRS AP G SLDE §910e 208 20 is
sustained through a thrust bearing by the front
housing 11. A swash plate 18 is mounted on the drive
20 shaft 15 at a position behind the rotor 20. The swash
plate 18 is always biased backward by the resilience of a
compression spring interposed between the swash plate 18
and the rotor 20. _
The swash plate 18 has a shape generally resembling
25 a plate and is provided with flat sliding contact
surfaces 18a formed on the opposite sides of a peripheral.
part thereof. Semispherical shoes 19 are put in contact
with the sliding contact surfaces 18a, respectively. The
shoes 19 are in sliding contact with semispherical
30 seats 17c formed in the piston 17. A hinge mechanism K
is formed between the swash plate 18 and the rotor 20 to
allow the swash plate 18 to move pivotally relative to
the rotor 20.
The swash plate 18 is provided with a bent central
35 hole 18b formed through a central part thereof. The
drive shaft 15 is extended through the central hole 18b
to support the swash plate 18 thereon. The inclination



all ow the swash plate 18 to nove pivotally relative to the rotor 20.
The swash plate 18 is provided with a bent central 35 hol e 18b forned
through a central part thereof. The . drive shaft 15 is extended

t hrough the central hole 18b to suppdrt-the swash plate 18 thereon.:
The i.nclination -9- of the
swash plate 18 is variable wthout varying the top dead center of
each singl e- hea®dd thess@ashy plaita: ilde ltsovarlabhq]evmm.ugg bichree ﬂrfp

In this enbodi megiad taa@lt@w oFdRach %&%g@l@—h@é‘a iktch 17 R aev.'[jvf%lc the

piston 17 are mage of an al un1nun1a I such as a ‘hypereu
al um num si | i cortg |CQFrespeRding bOEFSt n 17 is provided in its head part

with a sliding Iemmaet emubaamenﬂamte a:ymledﬁt:erﬁmd@d 1EHHe férJaFéH‘Q

‘the ore end art ess. 17b (Fi 4A)
ext endi ng acrosgi S s?‘v%as éfaepi'g °Znd oﬁrtenépaﬁéclf’g "‘Hbal“"%n lf?éﬁrt
t her eof fornlngsmW@-ﬁéc@sQypEbewmehtaccadumdnum—sxhuuaﬂfaﬂldK;su&kﬁce 17d
of a large radi CYhvatu p |ve

g stbncyrvak bgﬁ?r]g.ggg }% i?{ef hSac dC(y%]f?:g dl@}ﬁ d rgi#lb ing , (o

contact with thé inner e crank cha
prevent the 15 c°n§P§Foﬁu¥faFPo%VPoP§tﬁngredEtermlned'ﬂﬁ?gihfﬁﬂﬁinn@eaﬂuent

ofllthg ph st on, bw:@h 1i6$ QﬁeleE ]:call eha;a E&%t Wﬁ% %f fé&%d%r QSN FiV. el on,
Cril pe re ence
M thoush The. o BBtETAingeRC EPES o Ehe SHASANBLERR RE. 300 om &k basks sdeeL?

I ncl uded respecbifvel partt therewdsfiophahg the recgps QIBPRAIIONRS curvidde

f ' nbodi ag Qt her .shap t he
dngPglﬂgagedoplst%%§§g Béeguékgg%o 59i8§- &9§HF|53%1 F&% Yy et taces

6d whi ch cone CaPabﬂﬁthlnpmisgvéntonimpulﬂuvb tbatamashimmatae81MQer .
restrain 25 khe ket Q@a%&ﬁ@ﬂlﬁgt ﬂﬁéOErQHQ“Eh'aInﬁeQX'li t%ngr P%nt the

si ngl e- headed piston 1 e rofation-preventive
surface 1¥3 mhlEHs@BRE§7|ﬁFBmlﬁﬁEFEFUQ contact with the inner mall

surface 14a defini ngThBesurfaceCtAdktRbARDEE 1t BiBEBUENLhALH &8t bakNolthe
plston 1730 tL O?Lagu%égngfagggtpéégeg%linvel@ioh?tsaaﬁrngdescrlbed
with reference to Figs. 5A to 7.
Although the double-headed piston 6 and the single-
20 headed piston 17 included respectively in the swash plate
| type compressors in the foregoing embodiments differ from

each other in shape, the double-headed piston 6 has
rotation-preventive interfering surfaces 6d which come
into impulsive contact with the swash plate 3 to restrain

25 the piston 6 from rotation about its axis, and the
single-headed piston 17 has the rotation-preventive
interfering surface 17d which comes into impulsive
contact with the inner wall surface 14a defining the
crank chamber 14 to prevent or restrain the piston 17

30 from rotating about its axis. The interfering
surfaces 6d and 17d are coated with films formed by
coating the interfering surfaces 6d and 17d with films of
a2 lubricating material prepared by mixing molybdenum
disulfide and graphite chosen as solid lubricants, and a

35 polyamidimide resin (bonding agent), and heating and
hardening the films of the lubricating material. The
sliding contact surfaces 6a and 17a of the parts of the



surfaces 6d and 17d are coated with filnms fornmed by coating the

interfering surfaces 6d and 17d with fil ns of a lubricating materi al
prepared by m xi ng -nol ybdenum ‘di sul fide and graphite chosen as solid
| ubricants, and a 35 pol yani di mi de resi A0(bondi ng agent), and heati ng
and - hardening the filnms of the lubricating material. The

sliding contact surfaces 6a and 17a of the parts of the

- 10 - pistons & apd 47 fitted im thR hewes 5 and 16,

respectively, ar@spocteeely} hafeltdatad wigeneraiin ¢ses generafiyoigear bon
resin (polytetrgfl uoroet h@/raene and 17 1n those

. e pisto 6
enbodi ment s ar et BAOTORFER! e‘&e%\ﬂ“f h(Q%%Yﬁ?gﬂ‘h‘?’g?%mnf?ﬁ%) fnterfering
surfaces 6d and 17d,Théniphstors stibamttl? cisecthoss, embad fdents ax&i th the

lubricating fil | M LSRN 3 oSt . . di sul fide.
Ther ef ore?.j t he e?‘%[%%d ?"gis#gt%}lr[\%ef %prg;ﬁ{%«gé%% %nl"sﬁ%é%fn)%?%g} s far
hi_.gher than t hasusfages 6dmAnd ohid s Wticnta%e | SURiRct ety sobT BRI ¢Pated

fluorocarbon  ith'€§é Mubricating £HME %L @ $8P1d CRIbPIcAAE MBshOh MBS ON
t he sliding contact surfaces 6a and 17a and the interfering

surfaces 6d and"ay¥eesnypiFulbies shpaeiore. itheeiehsing resistaagefer
met hod regardl ess thetpistdiers cdrsd 1heis far hidhécathag thavsogan very

C s P30 O TR AR s LAY R AU ML A B TR s

Further, strengtésibh.connection of the lubricating filns 20 to the

above- ment i oned s! i g fige & OME LS d ATy FLURE formea ' &f RQVSIIETLY ONed
I'ncreased. ster

sfiding contact surfaces can be ) ) ran
met hod (roll er epakdserswefarrRs @@ and 173 and rghe | ivkeetepbrPresin filns. . *

on fhe sliding geptacés 26d andUITRCEE Bife PPstORsEE LHid 21 YOLKPI £6LMEYV HPT
maki ng the iston wll be described. ure bAis a

Fi g
typi cal Vi%ew of2atTRBREFEMehRd fegardless of the magerials ctRe opnent
show ng the workgbeteatng films NB&h NgeiPeeds SiPrbe afskctead @i thout '

entailing substantial increase in work even if the
lubricating films are formed of different materials.
Further, strength of connection of the lubricating films

20 to the above-mentioned éliding contact surfaces and to
the above-mentioned sliding contact surfaces can be
increased.

A transfer method (roller transfer method) of
forming fluorocarbon resin films on the sliding'contact

25 surfaces 6a, 6a formed on a workﬁiece 6W for making the
piston will be described.

Figure S5A is a typical view of a transfer apparatus
and Fig. 5B is a development showing the workpiece for
making the piston, and rollers.

30 Referring to Figs. 5A and 5B, a transfer
apparatus 50 has a tank 52 containing a coating
material “C" containing a lubricant, such as .
polytetrafluoroethylene, a binder resin, a solvent, such
as N-methyl-pyrrolidone, and a filler, a metal roller 53
35 partly dipped in the coating material C contained in the
tank 52, a comma roller 54 disposed near the metal
roller 53 with a predetermined gap therebetween, a



30 Referring to Figs. 5A and 5B, a transfer apparatus 50 has
a tank 52 containing a coating material "C' containing a |lubricant,
such "as polytetrafluoroethylene a binder resin, a solvent, such

as N-nethyl-pyrrolidone, and a filler, argat roller 53 35 partly

di pped in the coating material C contained in the tank 52, a comma
roller 54 di sposed near the netal roller 53 with a predeterm ned gap
t her ebet ween, gransfer roller 355;pfnaf 8¥nEBREAE LybBPrahayingecPratingber

having coatingparts 5Barbg 5531ﬁéréaséacﬁiaﬁédeélﬁEEhe&hthhtH@'Qﬂlhﬁﬁ
sliding cont ac l.ece QW can ge grou

sur faces
into contact, EHBtBF%DEEEGaﬁFFhEFthCBQFIHar rBEesBY FAnsDe DXgRERL: with
the metal roll &éntb3coataotk hndddlsﬁﬁsédrthh theotahabhg bakdsngshhen

wor kpi ece. 6W r g r L Vi ezlo rs 53
and 55 fgs QBHtQFg “¥£ﬂ|th?h298?? ?%%glg% % wg%%oaggdgg 56 EE% When
the rollers 53rahdtSQerbOldLagi§haIW9IhPLeeﬁ QU, angyat Hgigingi ng

mechani sm 51, ﬁQEhSH%Eh“Ql”B&Eraﬁhthg the ﬁemsééa 58 sha gisr gt erence of
the metal roller ., th hi cknéss of a |ayer of the coating materia

C on the rﬁﬁFEFoPoFFthS3dF§eEHfB§?eﬁfb§hﬁhér€eﬁﬁa roller 54, and
the layer of the coghbfigth8te6lakrs 53 aﬁansseafadrﬁtaﬂnéﬁallytHglaaha

| 53 to t ts 5 f I 5. Wh
the rot i ng wBKERECHEaTeRE MecRAnrm BTy FhPoCRRRTAS: MAFER AReCt ranst or
roll er 55 by thdheres twothehofideum§éretnbe oﬁathagmﬁaaérralléri§3apphéed
(transferred) %B EﬂﬁF§E SE”Q EQQEECEfSHﬁ%aES§tﬁﬁgoﬁatQ§1§9 ofOLKA! ece 6W

fromthe trans I ece |s separ at ed
fromthe transh@tal rolleg| bdrissadiustedr brothe ¢p@ﬁatﬁ@lwgrk5ﬁ@|aéﬂ 56.--"

The wor kphgcea M%IéfSHHéeessélae Rae¥iBY B 96€§3ahQrbeFBMCfrom  Lhe
solvent fromthe coaling naterial C a IS subjected 25 to a_ baking

process 3%)forﬁhﬁlmﬁﬁailFﬁﬂ}eédﬁérFﬂgtPS €Rgting paxtedpAg e&nthet surfaces
6a. tPahsgagl eblleihed. (rwhear théapstatingt kedkpebce 6w ikormng

fllnE of & SO'Ld Iugglgggt SQnEQSt'QRELfEL N@ransfer roller 55 by the
work holder 56, the coating material C is applied
(transferred) to the sliding contact surfaces 6a of the
20 workpiece 6W from the transfer roller 55.

Then the workpiece 6W is separated from the transfer
roller 55 and is removed from the work holder 56. The
workpiece 6W is subjected to a drying process to remove
the solvent from the coating material C and is subjected

25 to a baking process to form films firmly adhering to the
sliding contact -surfaces 6a.

A transfer method (roller transfer method) of
forming films of a solid lubricant on the interfering
surfaces 6d of the workpiece 6W for making the piston

30 will be described hereinbelow.
' Referring to Figs. 6A and 6B, a transfer
apparatus 60 has a tank 62 containing a coating
material C’ containing a solid lubricant, such as a
" mixture of molybdenum disulfide and graphite, and a
35 unhardened thermosetting resin, such as a polyamidimide
resin, a metal roller 63 partly dipped in the coating
ﬁaterial C’ contained in the tank 62, a comma roller 64



surfaces 6d of the workpiece 6Wfor making the piston 30 w il be

descri bed herei nbel ow. Referring to Figs. 6A and 6B, a transfer
apparatus 60 has a tank 62 containing a coating material C
containing a solid lubricant, such as a - 12 -nmixture of nol ybdenum

di sul fide and graphite, and a 35 unhardened t hernosetting resin, such as

a pol yam di m de resin, a netal roller :£artly di pped in the coati ng
material C coﬁtl(ﬁmq RegFe then megal &'Oéd-tﬁﬁ [Wigih gy predetermined

- 12 - ipS RORGG Detaeenl)e a”ﬁ‘.&%'nsrf@rl ola Mg o [ aslaialgdned
gap therebetwe a transfer roll.er ayntpet I C, r ubber havi ng

coating parts 6@?9@F'§W lﬁ@i&&ﬁ@&qﬂ ARy zeafes (fianeter
correspondi ng ﬂmvt.ﬂm aofwidtd lcntmefsgomldg.ngﬁto thatf acfe el Jﬁftéﬂf&ﬁmfdml ece

6W and cag)abl s fgpc'e%ggd of t'h'%hWoS:?c%le%e %@1 a%?%%p%%l d‘r' ving

rrechanlsm61fo e rafflrers ro atlonqnthe
directions of timsestesdndn Ahleob'@tseélsmsbﬁ fad Sushorvingy mechanitsye 6dorfqs ece

6Wis capabl e @ity rmeOErolltl%r@ ot aiaQ 65 &wtro@%m%mzpftﬂw ng turned

t hrough a predet er m nned e about _the axis of the workpiece 6Wby a
means, not dirgehyens of the %rrﬂh'én t Re TP e AL $ 63 FPT6 5 URRO LTINS ed
by the drihe R@ripdkee swm 6§, chb&bQ@ablfngzulf&h@fgl an Gtsag@igiods to 15

t he Circrﬂferenﬁﬁﬁgrs he rretalf | I.er r hi ckness f a kfyer of
t he coatthg 210N 85 BRINS Rirne oI P“@é‘ i% PXS

comma rol |l er 64ngdedabloat the akdgepfothehwockaticrg Bt dy aal n@anlss not
transferred frg@bbﬁg netal roller 63 to the coating part 65a of the
transfer 20 rolTer 65. When one of the interfering surfaces 6d of

the wor kpi ece 6W suffbent sdeonolRersobdt andnbs6 are mosagied by theinto  ..-

contact with tla&lvle«l@sh@uaallbﬁr 699 nyet %a&:&glgt Iih%terlal \wor Isra'ne&%sfi\é/o
cl ockwi sg, as vi ewed Fig. 6A about t hr ough

predeter%$ned §ﬁ§l€lrFH@f€6§PFﬁg°§5the WﬁFé#l&Pléeq §3Ur§ﬁ§fépﬁ€5nﬁﬁsthe
interfering sucfaee 1ager of the eeahh@ema&@hasulo:sememeymettm wor kpi ece

BWI's - myRdake 69815 905u52e8R8 ¢he LRGniCTR85e 62" namyhie
layer of the coating materlal C’ is transferred from the
metal roller 63 to the coatlng part 65a of the transfer

20 roller 65. When one of the interfering surfaces 6d of
the workpiece 6W supported on the robot arm 66 is brought
into contact with the transfer roller 65 by turning the
workpiece 6W clockwise, as viewed in Fig. 6A, about its
axis through a predetermined angle, the coating

25 material C’ is transferred to the interfering surface 6d
to coat the same. Subsequently, the workpiece 6W is
moved to the right to separate'the workpiece 6W from the
transfer roller 65, the workpiece 6W is reversed on the
pivotal shaft 66a of the robot arm 66, and then the

30 workpiece 6W is moved to the left to bring the other
interfering surface 6d into contact with the transfer
roller 65. Consequently, the other interfering
surface 6d is coated with the coating material C’.
Subsequently, the workpiece 6W is subjected to a drying

235 process and a baking process to form films firmly
adhering to the interfering surfaces 6d.

Figure 7 shows a transfer apparatus for forming a



transfer roller 65 the workpiece 6Wis reversed on the pi votal shaft
66a of the robot arm 66, and then the 30 wor kpi ece 6Wis noved to the

left to bring the -other interfering surface 6d into contact with the

transfer roll er 65. Consequently, thé3other interfering surface

6d is coated with the coating material C . Subsequent |y, the _

wor kpi ece 6Wi s subj ect ed to a drying 35 process and a baki process to
formfilns firdiiim of a s@ddd dgpbidaand iof dhe iRt nRe s ace 17d

Figure 7 shows of ta awsfiqictieparat oo arakflefgﬂaﬂ i&ton. The transfer

- 13 - f|Imf olldlubrl t nterferin fael?d
of a\/\orkpieceaff\ﬁrfa%l“srrg s‘t‘%?wﬁﬁz&ﬁcﬁﬂlsﬁ Jfl@f)% 70 is

provided with rddilveirsy i@mlﬁ aled similar tdr itliosge ref hede stma?ﬁlsﬁen‘n lar to

t hose of the ”a@:{i% Ri.gs. 5A and 5B.
Accor di ng% z%tu% 50t %2% %’I’I € r{h 3P the transfer
appar at us 70 i s basmqrﬁmﬁﬁamt@?ﬂﬂfﬁr methoq cthéJQ:acran‘l@@d)lﬂu’tbP}t he

transfer appar gHes e3dnsFdICe 8paratutshe1(f36ir!st %’aﬂca‘i‘&c})’aﬁﬂg &die 14 that
interfering surface 17d is 1 consi der abl e di stance fromthe center

of turning of t° Pe @FLi&ckeudcdy1 FrR sl aRRaTAEYS WoviddtFSi th a
mechani sm f or pyaviddrites @fdicmmvanwtofoftﬁéwe.xﬂmﬁmrm{g surfadeotiatd Qs of

t he wor kpj,ece 17W_ not_ s scrl t|on t he. surface
treat rrent'%of t & Suts ornsf%%rabg‘l r&.‘]’r?fta encge hofpscé"tréué‘%otfh

whi ch t he theommmqmee\wm,u \aequlerhbé:daxg mrﬁsaq;a:cedctﬁd twich a
“piston 6 cones ;j |1 eg.gtd W.
The outer circu e%gﬁ(r?ép %egﬂgtt‘}% 4 Ida'%?l%rc%\ﬁ{ of ctohvee:lgé él?%lf;

plated netal | é’ﬁfé?rafdﬁrh%ftélle mhﬁc@g 17W: natl $hes e princi pal conponent

and, if necessary, adddriipRfion of thheS Qhuird dded ireRitindrit ¥ e Yuddie

pl ated netal | ayer Fi gure 8 sh ws a tr nsfer apparat for
formng &° cimqunigrencsy 3ty 9ty dhe S8 P@li"rﬂlbtgﬁce 3b 25

of “a wor kpi ece r%ﬂafﬂlrorf@ﬁd@@ntdl&esmrme&h@xg sﬁﬁ”ﬁ&d rw of thd ransfer
apparatus has Epllers %0%%% %%f% Twﬁ%lgf%élg%ﬁ%act will be provided
hereinbelow.

The outer circumference 3b of the swash plate 3 is

20 covered with a plated metal layer of a metal containing
tin as a principal component and, if necessary, a film of
a solid lubricant is formed on the plated metal layer.
Figure 8 shows a transfer apparatus for forming a
film of a solid lubricant on the outer circumference 3b
25 of a workpiece 3W for making the swash plate. Since the
transfer apparatus has rollers 83 and 85 similar to those
of the transfer apparatus shown in Figs. 5A and 5B, and
carries out substantially the same transfer method as
those in the foregoing embodiments, the specific -
30 description thereof will be omitted.

As is apparent from the foregoing description,
according to the present invention, the rotation-
preventive interfering surfaces of the pistons of the
swash plate type compressor or both the sliding contact

35 - surfaces of parts of the pistons fitted in the bores and
the interfering surfaces of the pistons are coated with
the lubricating films, whereby the seizing of the



of the transfer apparatus shown in Figs. 5A and 5B, and carries out
substantially the sane transfer method as those in the foregoing
enbodi nents, the specific 30 description thereof will be onmtted.

As is apparent fromthe foregoing descriptidoen according to the
present invention, the rotation- preventive interfering surfaces of
t he pi stons of the swash plate type conpressor or both the sliding
contact 35 datezfering gurdacer end phet euser cixgumferaceods thed

the 'nterfer'n%w%%h&%ﬂ%&eoﬁrtﬂﬁephﬁhéﬁssﬁ&Qa@%adetﬂbthousxng Wien

| ubricating fil e seizin t
L SO T e RS Mheniraind AateRe Games drtoumPelERESCEtethe
swash pl ate or comtaictneansbef af€ect ivhdyhonevegtett.h whi ch the

interferipng surface n o ntact. c
effectiv ?y preventg’g‘ggpghLE &gbgggﬁggngtgkﬁgﬁbnga ?%35 %n %gfe formed on
t he i nt edfhgerderengef susfages and shedshgdeogtaentggmfaueiasys by a

transfer nethog, tEQﬁs%@%thEQhEHteEhé|cbﬁt@ﬁb ma%&%qal is noTBgkiradwork is
unnecessary and the product|V|ty can nproved. Further, strength

of connection BRSKEBI1Hork PﬁbPPBSFFﬁﬁaFYIﬁﬁdtShFhEr§ﬁP8Fﬁ§lEUhF§Bt

surfaces and t @mprovedt.heralrttery e@@éﬁgthsuffaeﬁae@@moheofn%héased
When t he @uter cl rcunferen e of

Y A A L AL I R EAD T S

i mpul sive cont atke silddagedowtathEurfatbs pbat b dmtakakeger of a netal
containing tin as agpyan tgerhﬂ%éBaE gelmgegetcans tQEa'Bﬁ%%ﬁ?@hQQef"”‘Of a
golid | ubrican i €°1S use I'nconbi nation

with the foreg¥iity yhspbn§hetn@t§§ﬂ@nngrevenﬁévgmagherferlnplapgfaneSthe.-‘

pi stons can fub&h%heebtge5hgehwmaelago imphe¥epkedontndtt he Bbated a&tﬁl
| ayer of a nmet a containing tin as a principal conponent fornmed on

t he 15 outth€|P&&ﬁ?gr@ﬁEélo#aYﬁE QﬁaéhmﬁFégecaﬁHa&ﬁaéﬂl§Fﬂga§hé

filmof the sopirdnkibailcasmpbrehficananbpaceabkheating fdumabifl at ¥o128

The filmof thg solid |ubricant can very st

gpkg gged in combination
with the foregoing pistons, the seizing of the swash
plate and the pistons can further effectively be

20 prevented, and the plated metal layer of a metal

containing tin as a principal component formed on the
outer circumference of the swash plate and underlying the
film of the solid lubricant further enhances the
durability.

L 25 The film of the solid lubricant can very simply be
formed on the outer circumference of the swash platelby a
transfer method.



formed on the outer circunference of the swash plate by a transfer
met hod. 15 -

CLAI M5 1. A swash plate fype conpressor conprising: .

a cylinder block provided with a plurality 15 - of cylinder bores; 5
pistons fitted in said cylinder bores, respectively; -
a drive shaft supported for rotation about its axis of rotation; and
a swash plate supported for rotation 10 CLAdYEther with said drive shaft,

and operatively engaged a swali pEidl 35 Wempde é§5¥*%ompr151ng

wherein said pistons are made of an | u numa as a base materi al
and have rotation- pr everft i SE-i0ASH ftgr‘?c% Wik 1R i Bk a ey
wth 15 anot hef aplieder dboxsd 7 ai n sai d pi stons from rotation, and
sai-d interfering surfaces are co.ated Mih.a idmo sol.id | ubricant
cont ai ni ng”at | east one | ubricdthg ™ flmtf?ac{ er't asials Ic%]t’e'hdﬁﬁ JiRTRT v bdenum
di sul fi de, tungstespectiveldisul fide and graphite. ) The swash

pl ate type conpressor accordin td%#ve shé%gﬂgﬂébofﬁgafgﬁae SW;ﬁ?A(g out

| ubricant is nolybdenum
type conpressor e i PR G-'Otatlmbl @N8 1, wherein said solid | ubr| cant

cont ai ns nol ybdenum 25 di sulg |§j‘%s}gr§1aage I 7R LAl atSeifect ed
froma ; fl.uor ocar bon sin, ten di i de and phite.

4. The s#dsh pliﬁ@%ﬁ%%r@é)r‘f rtd"n °Pe§§g‘d1"rﬁ 1y engagesd |
wherein said. rotaltlosqidewidtons by shdest-erferl ng surfaces of said pistons
are formed so as to 30 cone _i,nt o ta w_th said quter
ci.rcunference of said svva}%' ﬁla e é%f&%gl_ Ca‘t St It%:a}drecur#earnence of

sai d swas e lpireiraum 2 ldegt ek tbm;'@ Immzz;aath Ceiled mame rotation- 5. . .-
The svash pl at € e RO Sxrll ARGH It dftes whicH ArfBek Rrd wither i n

said sliding cormntact surfaces . . .
15 another member to restrain said pistons from rotation,

and said interfering surfaceé are coated with a film of a

e e bt R o A S ey

material selected from molybdenum disulfide, tungsten

_ disulfide and graphite.

. 20 2. The‘;wash plate type compressor according to
claim 1, wherein said solid lubricant is molybdenum
disulfide.

3. The swash plate type compressor according to
claim 1, wherein said solid lubricant contains molybdenum

25 disulfide, and at least one material selected from a
fluorocarbon resin, tungsten disulfide and graphite.

4. The swash plate type compressor according to
claim 1, 2 or 3, wherein said rotation-preventive
interfering surfaces of said pistons are formed so as to

30 come into impulsive contact with said outer circumference
of said swash plate, and said outer circumference of said
swash plate is coated with a lubricating f£ilm.

5. The swash plate type compressor according to
claim 1 or 2, wherein said sliding contact surfaces of

35 said pistons to be in sliding contact with surfaces
defining said cylinder bores are coated with a film of a

fluorocarbon resin.
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35 said pistons to be in sliding contact with surfaces defi ni ng
said cylinder bores are coated with a filmof a fl uorocarbon resin.
- 16 - 6. The swash plate type conpressor according to
claiml1l or 2, wherein said sliding contact 36@irfaces of sai d pistons
to be in sliding contact with surfaces defining said cylinder bores
are coated with a filmof a 5 mat eri al containing a fluorocarbon resin,

and at Teast ~ orfe natlhs Swasdl pdede YRR GEMBIREANN AXNTding to
tungsten sl 110820 hRRAie said sliding GontEie: SWasthddatlss type

conpressor according to claim1l qr. 2, wherein said slidi cont act

surfaces of 10 S23hiR}FiNHAL g 3o isﬁlgllin(ﬁ FEERATR AL (5P Ses

Fe]l;-l ning said cﬁéfidﬁrnd)fyaﬁsi afve icwletre thowieish axef idoated avith a fidlm bf a
ubri cant contai_ni,ng .at, | east..one t eni al I e .

mol ybdenunPdi sul‘q‘aftde%,la‘[lu ri’é’?&s‘ér%nd'.ngun%f ?r&é‘%é‘r?g:%r%% q:96rsalr}ﬁ tate‘¥‘:f)1rga1 least

A swash pl ate type catersdosedaaiedsifmgm molybdenyn idicaurl hidek tingstrRn

with a plurality;Qf,4ddd8ld graphilker.es; pistons fitted in said cylinder
bor es, respeé"tlve y; a drive shaft supported for rotation_ about

its axis of rotation;7 and ThesweaFhpPlades FyRS COFIGSSAF ACGAENDFO
mget her wi Ejh _Sadtlcai(idllvqazsfzgf teheted nl isaked slll(id_ing cc{i’fd.&i:tpiéiiﬁﬁbéﬁ’ ahoes;
wher ei n said pistons are made o ) an .al unm num 0y_,as _a base materi al
And have BBt at | GFLE BLSTqREe B AT AIGRHBE 5 TR O A AR Tt o

w: _tg_ anot hﬁfﬁﬁﬁrﬁ@ersati@l cedlindier dairespiaxieornvatreginwictiatd oiilof a

sliding contact surfaces of said pistons tq.be in,sl]jdi a1 Gt '
with surfaces de?qliﬁcﬁé'@ﬁl&a icr?g‘écralﬁld'tngs%taﬁ(? dbt dn%sgl% i e|rthaelrferléralég;éed
surfaces are codtmun wdlybsdanuy iddsmilfgde, tungstenf slimd fide andinsfer . .-
met hod. anhitelNe swash plate type conpressor according to 30

claim 8, wherei P sa otation-preventive interfering surfaces of
said pistdfs are for sd &¥ash PRt HyPe COMPLSRANLSSANRIOHIARG: \# t h

said outer circuyyfenaise ocidigtovided sMaH aipifvralang, saf yliirier
circunference of "sai d swash . . . . '
. bores; pistons fitted in said cylinder bores,
respectively; a drive shaft supported for rotation about
- its axis of rotation; and a swash plate supported for
20 rotation together with said drive shaft, and linked to
said pistons by shoes; wherein said pistons are made of
an aluminum alloy as a base material and have rotation-
preventive interfering surfaces which interfere with
another member to restrain said pistons from rotation,
25 sliding contact surfaces of said pistons to be in sliding
contact with surfaces defining said cylinder bores, and
said interfering surfaces are coated with a lubricating
£ilm|fomed by a transfer method!
9. The swash plate type compressor according to
30 claim 8, wherein said rotation-preventive interfering
surfaces of said pistons are formed so as to come into
impulsive contact with said outer circumference of said
swash plate, and said outer circumference -of said swash
plate is coated with a lubricating film.
35 10. The swash plate type compressor according to
claim 9, wherein said lubricating film formed on said

outer circumference of said swash plate is a plated metal
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plate is coated with a lubricating film 35 10. The swash plate

type conpressor according to - claim9, wherein said lubricating film
formed on said outer circunference of said swash plate is a plated
met al - 17 47 - | ayer of a netal
containing tin as a principal conponent. 11. The swash plate
type conpressor according to claim9, wherein said lubricating film

formed ‘on said layer @étérmétﬁéuﬁpﬁﬁéﬁ@éngftsaléssﬂaPWlpbapell§O&Pbmbnmof a

5" solid lubricant 1gont #hBi Bgad ask @ | from
nol ybdenum di sul fi de, _tungsten gl?qu % agﬁenébﬁkaESSQ %%EQleng to " s

The swash pl at eCAHpR SonfNEESLR éééér&PPﬁlFBtlng flgmaﬁﬁFPfd PReFaild a
pl ated netal |ab&teﬁfc&rﬁﬁh&éréﬁce oQOBhQHnBﬂEshIplatealarhnih9ﬁ|OQOEponent
underlies said E &glof ald i d Iubaiianttforned g sai.d o

ci rcunferehce ofCdafdlERAsR2p afgn 2ining"8 £3StTRESSMRIRTARAt §e#?ﬁ§ed
conpressor accofdomgmpdybdenumcasnlfider, t8ngehenedisgdifddei kmdof said

solid lubricant ¢goating said outer circunference-of said swash plate

S fornedg%ypa transfer method.
12. The swash plate type compressor accordlng to

claim 11, wherein a plated metal layer of a metal
10 containing tin as a principal component underlies said
film of said solid lubricant formed on said outer -
circumference of said swash plate.
13. The swash plate type compressor according to -
claim 11 or 12, wherein said film of said solid lubricant
15 coating said outer circumferepce-of said swash plate is
formed by a transfer method. ' -
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