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WD 20061031392 PeTfti S30051030019 ROTATI NG CHECKVAL
WORMGEMRESSI ON EQUI P NT STATEMENT REGARDI NG Egﬁggﬁb%ﬁMHg
SPONSORED RESEARCH OR DEVELOPMENT Not Applica
BACKGROUND The present invention relates generally to
et hpag Ao ekUsA] s PORICOMPRESSITEN HGrowMENT
gases through conpression equi pnent. Mre

particularly, the present i nvention rel ates

met hods at eck V. essi on
eqwpmens"uil‘g'gglg'ﬁ%iz ST : ’ffR;§§§§?%gﬁ%g§éent
i nvention relate*:““-'r" Vv ess ?otatlng
clﬂgggﬁﬂggﬁgers Reci procating conpressors enploy a
cyclic process for conmpressing fluids that involves

the suction of |ow preBIEGROUND i nto the conpressor
t he

o TR Gl hpritiyreatimenaty ol and Gapgads oY Hrudling the

flow @?g@&@i&%ﬁ RaVRreasor BRAKMYUR! XaSe ar@élﬂargsesglsr@seapﬁb&@ém relates
he suction and di scharge of fIU|ds i nt'd6 and out

to mﬁthrsis eodippessurior glgzak/mgveseﬁx sﬁmp@smr@meah Sl w@a@@ﬁ&iﬁ

t CO SI on

the piei) BalDh s P Sisht Yitudun BRRE Db S REEER " e
O R bkdcaingionihedoMamptoy écﬁﬁ&&a&é@@hr%ﬁﬁpﬂé&ﬁ%ﬂuﬁk HaBinvolves

Ilfts up fromthe seat the gas forces and
the susien aflowaresseretfiidd inte the cpﬂmmscmmeeing thasdlufd, alm plowing fhe

i RS B BBy Pl Sk Pal ARG v,
are use$ td @bl M fstbh ﬁﬂd difchatie of BEIAY Bty SndcB O R RbMpEBscR
short duration, glcally | ess 20 than a year. As a

r&%@mmstmzesm@m@ displepran wdtra fopdi apsidee zéﬁiam@m compression

canip 5, o B SPRBE A R Eof Rt ¥ R Sl vave

plate Msdgr frdp@ 164 M thd gaciBebuind thé @l}:@% fRORMBEVLIOR ﬁia:aqa ekt ifself
val ves, designers often seek to mnimze t

This @tt@&ﬁ&\@woﬁie tREe B do dat i@arfeigmﬂgﬁn@we Eaglplime ﬁhmlzf@n cycles.

s e 1 Gf B B Bt e, RIS o o AILAGE rggenly Lo

than afvkati d& s BataUseniclien fikdischargs valvbnlhgird ﬂ&qﬁahﬂﬂyainﬁamea, which
limting factor in the capacity of the punp reduci ng

Wﬁmﬂﬁﬂ?éeﬁmmﬁhQ%*@ﬁ”?@ﬁﬂ@mt@%“@@§$%WQK¥ﬁ¢@ SGIARAL KR | pl e
o5 486 o bl B Sl MBS SShuhfonn bRk 3AREs, dUihils bt seeic 10
minimize tHe fekingaif tHevadpotent Pags, viardrd kesiniees theflaass g valve lifting

conventl al vaIves are nungerous and_desi gners:
haaghtﬁr, IRigs §f I @@\Aﬂpayav@ rithecBpw oFf dluids, Bmausa the area

avaﬂahgé ogenl ng pr‘g‘%ﬂﬁ‘f"‘é@m@s@%’ conveﬁ]{m%r{&iamﬂ%tg{%t&ﬁggl Ve  leads
stitizii mulléde gatect, avidiple vatves hitenbpiatrtiche ﬁfmﬂ@m&l cost of
- yal ve; limted to the operating parameters
ﬁweﬂﬂﬁﬁ%?%l“&?%@% g fostnf apasfienance. avvry change the fluid
r; F N
BRY S}3h1aP A0S ﬁfgﬁﬁgéQ£ﬁ%§$é%% lver aﬁ@ﬁmﬁﬁ% | designers

operatlonal ‘Procedu
hmmﬂmﬂyfdyn@wﬂgaméﬁ$EMQQnﬁr e Efﬁmhﬁﬁﬂm@ﬁHthEﬂ@g@@mﬁtmﬁ_
cheek val ves

.. even shorter life for th%
opening pressures,  Once. a conventional check valve system Is designed and buil, the

- _apm:atzan of those valves is linited to the operating paramaters ang;nally selegted, ’Iﬁe;zsfgm,

hanpe iha fluid physical properties, ﬁiﬁi’ﬂiﬂd}'ﬂ&;}ﬂﬁ propetties and operational procedures’

ely affect the performance of the compression equipment and lead to even shnrﬂsr
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V\D 20061031392 PCt' 1152005/ 030019 Thus, there renmmins

?ﬂ% ﬂt_}gz devel op methods and apparatus for seemsipeseaasre
‘cont ro ing flow through conpressi on equi pnent that

overcone sone of the foregoing difficulties while

pr %‘)ﬁ*&% t%%g&%h%@%% ?%@? ?ﬁg& Ehgsﬂgbnent Wﬁno flow

s of the

throRfie seRpreksivie kgiiipmenr thatliovercbme sbmeaot thre fegingadifficultics while
a paratus for controlling the flow through a
pro MOESHIVaNAERPUS OYHRY) @%’g%enbl y conpri si ng a rotating

body havi G EREED FArBbHT D
di sposed W va]I;ve cawIEy I'n the conpressor. A
NoTThe embaditient cfeld progat avestionard diredted fowatd m&hg:ﬁsf andjsgparatus

bet ween. the outer_ surface of, the otatl
for QoRBDER e davt P5PEh SRSV B L BEUNTR FORTI D roating

t heval th
o] i 1 A AT g e en e o o
24s0msA ibiredntetingtspsd a§sat~k1m me@m@f fluig betavgen the optgesurface

f’ffh%m inadnay vl tetels BBt e L iTERL BrowEh Mrefiie body. A
%sg&%lg%g&@'tﬁé‘ dtemgvagﬁg s@cﬁ’&hﬂﬁe%ﬁiﬂzﬁ intehhigativsallows fluid to

ommuni cattonwth a fluid conduit. A valve
bypabaty nirseditaing sexl wi thihiatetingibady Bilrolatedavi ty. A

[ T ERTR e (T —
fluid 2RSHhH{SidSwih ARARE Cakify! RHBR iSAIfhhid M@hm&mbﬂﬁ}‘ﬂ with aiftiid eonduit.

assenbly rotates said val ve body such that said

A valvperiiyie disposed tvithin. s2id nelvg cavity. A riog-coianting wak ligis the flow of

it b AR TS  SoEBR SBh S, SR tobln i

vaiveqaﬂd§z N b65Ad as2BRbYy BAME BEd Fakb %@ﬂmd}mmﬁ pANeP tyinendittently

1 Ui d comuni €ation with sai conpressor chanber

in ﬂm‘ﬂmnamutaﬂma wxﬂ(sammces‘iwm Fad F’?IE%WVétﬁel I of

2 GoiP s Betiebiz. b8 ARG BRL R AE s tipd el ¢ closed ond
and elf obiIe efd 'ih NIl CatmrBRRdatioR A A sAllt GG eisbr aﬁdmbe&d Tho 0 aperture

the conpressor, A ower supply_is electri gall _
Pﬁﬂ@ﬁmﬂi&ﬂﬁmﬂn@ﬂﬁﬁwﬁ wediody.s oepriaian tseg;erqr@#g@ssmnbiy

compfffo  EeEp g %é&o%%é% oy byipg sposeﬂ&“}%ﬁsﬁ*’fﬂaﬁmﬂ

1o the ’»’H’iﬂ:' -hvg_‘;ss' Ifoesaidamdtor coil such that an
conpri ses a r|nt sealln 25 surface on t he.

elecirival wimgnt m&:ﬂz& emmucml 88 B a opfagting seal

surface dl I
e e el A A
surfacs Al fhe StRNCHEACE bP @i@&:ﬁg@g “ﬁ‘idy&ﬁd%hﬂ;hé&ﬁl«mz%m disposed on the
aperture penetrates axially through said disk The

3?§%§$We assenbly conprises a rragnet nount ed to the

gthf t..a %ﬂ?ﬁ@é té%%l%g%p W% 1l ¢ mgﬂgﬁ’gm an
28 %ﬁﬂy‘uﬂﬂcfu@ﬁ eaidfdiskh &tideive assembly

' a'h'd a habbltted surface di sposed aqn the val ve Cavlty
s g@agnela efwﬁyariéarfé@fﬁ%@m @ﬁx@:}) rthe Forgprgssor. The non-

a@,a%}ﬁi@&éﬁ&r corrprl ses one or or ¢

a ertures th’er'ethrou h. The """"'..’I ow of fluid
via selected it ﬁgis,axfgethédf&mpf iting a valye confrolli Yiﬁ%fﬂ %ﬁ“ﬁugh

fya valve c:mty, wherein the valve bedy

 compirises ongor mnre ﬂpﬁrﬁn‘es tharefhmugh The Hlow c}f fluld between the valve body and
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2 WD 2906/ 031392 YCL' 1tj $2r xtr5t 030019 the val ve

oWy eapgikmed i mted by a non-contacting seal. Thesy *ﬁt%fﬂsﬂﬁm
body is rotated so as to intermttently allowf

to bypass the son-contacting seal through the one or

the Walhve @RAYLYIRSed e ¥y BadiRdVsehBY ThS viRE a8 1?)‘@{&94?1 ga a8 (o
appl y| ng an electrical current to a notor coil affixed

tieildy alionPridds brpasihe menwontastigriet! tongixibe onpot mere apertures,

h
S R AR ek B b
comipPtedt| WBreBONRaA@® Sffked ARV OBl rol8RtiH 1@PoRRdo the electrical
advant ages that enable it to overcone vari ous _
cun‘gat@ﬁp Hodie petpoeoildevi ces. © be vari ous
t {
¢ XHAEBE bRt AR LG el G AR B feaea o g that

eat ur’es,

ena%ﬁél dt ad loveptpaR vamkngoblibes fadl hew ne/iga! a'ﬂz@dfanmzs charactenstma
description of the preferred enbodi nents of the

dﬁﬂﬂfiﬁ% ArGvEnas well %W%ﬁe@ﬂmﬂ@x& e tenétlsawmétwmﬁgz sksﬂed in the art

morf AR S, BN R 4oy 5?9%5’3%9% BlpgfBRis of the

mva%ﬁhtm , prserdferting mldm adomp énaceni | | now tie made to
e acconpanyjng. dra erein. Figure 1is a
cross- seg.tpl o#ﬂ}%{f C&Iggii?fgaﬁoT%QM [Bsitive
di ?&Peagﬁs : aile&?e&ﬁ%ne{?ﬁ% pHirkeddZd; dn 1&11? raf e Igr&%ﬁ?ﬁvmtmn

I gure IS a Cross=seclili ona

val ves,
referaice avitl oeibevnidedo dusemnpangivgsiawiope drﬁafﬁm accor dance

vvilgh emhodi nents of the |nvent| on;, Figure 3 is.a
ig8E®s dcts &rﬁﬁ%ﬁ%ﬁﬁzmlewc&f ¥fha EREERCAiRg.y 8o e risgacement

co , a cross-sectional elevation
mpﬁsg%%{fzﬁgg% va é/{ga%@bé'enbl y constructed in 20
acﬁzgurd anse ms{sbctmnmmhﬁaém sicof oft dgheth valnt haambh gkBscted in

_ A and. 5B arge vie the rotating body of the check
accorgaficg & IQ’SW@E%?*\?%%W’@H% gure 6A and 6B are views

Ofmgd%&a%é é&m@@%ﬁm&;@éﬂ Hew! S8R BREK %ﬁkgﬁﬁ.ﬁ@ﬁdﬁ%ﬁ

Figure 4 25 Figure I'S a ernes-section
Y E*‘@m@ﬁs s a cheskecliahal eleasianey «fandkcluedlesl adsanbly constructed in

C nc odi nents of the invention; and
?cﬂﬂr‘%ﬁﬁ %@%@%ﬁ‘“@ﬁal pl an vi ew of the check
THE HE PREFER%%D yi ?"wtgéﬁgs ée%errl ng nOW %AS E gzﬂfmmﬁ

4; a reC| procating conpressor assenbly 10 includes 30

] ,

B A PR B0 s o/ 1sNBOGR Dot 0 i Shegk vy assembly of

Flgumqprrpres& on chanber 12. Suction valve 20 is di sposed
“within inlet 14 and controls the flow Dom fluid
sﬁgﬁﬁlﬁy’? i35 ¢rassesectiongl elewition viswanhechaR, vaBicsstearhiy comitreted in
_ iﬁln outl et 16 and controls the flow
Ghaade BYSPIAL 8% o fluid outlet 30. As
id
: h%hggssg ﬁémﬁgi&ﬁ‘?ﬁgl lp%ix stma%h&% M%ﬁﬂfafﬁgur&?

R&fﬁtﬂng now to Fzgm*e L a rempmcaﬁﬂg campressnr assmbiy w includes a

CHE T

compression chember 12 having suction inlet 14 and discharge outlet 16, Piston 18 moves
into and ont of compression chamber 12. Suction valve 20 is disposed within inlst 14 -and
':caﬁmis tha flow from ﬁmd supply ’?3 ity gampmssmn t;hs.ﬁszbsr 12.. B;scharg sfaiva 22 zs

3_
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hashighd,on valve 20 is opened allow ng fl ow?%ﬁ’fﬁéﬁ&ﬁ%ﬁ?iﬂﬂi&
“%pnterfh%%%e chanber. As piston 18 noves back into

conpressi on chanber 12, the pressure within the

| El B =
cvanfP R BELERORSA30 0 ALY ARl 5y 34 o pppas
pisto® ham@wes 5acfﬂeiﬂﬁﬁ i sagpeawioh ochizinhar 48, 2hea pnbsszra widitint fhe gehamber

val ve_assenbly, 200 .shown. Val ve asse
increqses pa) Bachasier Ve 2 dnaraed sowing DRI Vnlode r%‘PsltI‘?dn%ﬂm the

cham y 202 and drive system 220. Rotating body 202 is a
i ndrical body form ng flow chanber 204, W ndows

5 ZQ&fﬁﬁﬁg ind® tl Hgupathmd de rgases mbermmiﬁ:eﬁﬁ@eﬂ showmy Valve
chanber 204, and .conpressor, assa
ﬂﬁsﬂﬁﬁ&ﬁ 2% iR b Sn e pISSoT GRS B ATRE Hobeaf? my drive

f MRt Wind
eyt 0 Wit R0 280 2D el iy ‘?ﬁi‘ﬁ‘wl g Hbw Qi 0L, Windows
208 pﬁ’@il&é flog patityfo? @fscans noverhetesor 1@ Thartiow Irndcgompressor as

s 550 Vo e el S0 S G SRR 22 o
10 babbzﬁ&?%& da%a%ansn Yﬁa&d%@ o2 Qndchid 208 %@stn@éﬂm@ hedyf 202si fetween

on al es to ensure that the gas can only
rotatirid Gody (208 ugld mnq:ﬂamr 208. 1ewRovutnéinfpresoagal 2bib algo pmvldes a

} r ot at.abl connect or 201 vi
 clrouniGraalingiodl (aneae o A0y and SomRErPr s A kpeififills 210 end
wrmin Y(isNOrigd tha@iﬁé ‘%dz)g O} sl dled BROMCLIRAE cnstibél that the gas can only
ectrical lead8 228. Rotati ng body 202 is supported

ﬂawﬂmuﬁmmdmm Motor coil 224 is fixed to conpressor

201 and.r t onar net 226 i _' 5 ta
15 BeulRhipB0Ry Besihh Rkl ROREwAG ot WgiEfa g, Rotaton
is waﬁﬁanﬁr%et@g@ﬁﬁy e riﬁcla@ﬁ& isegidgo2 R ithod2cdih z%ghagmam and

228. "Thi s current can be adjusted to vary the 3§§§
electriod! leads 228, ngmann@ bady 305 is koppotied by teades 332 is fixed

o b gy B o L O R AR

canses'thé bb &7&3?3%111 ¥alonse AP oAt EAMBKISIoRATR Ridagh Mds 228 This
~ provides passageway for electric_|eads 228 an

20 cwrenpepbs @ja@siadseafrann ezpeedmiyrotling body 284 whigh l?slfi%‘é%?‘il Ry prebe

230 @%EXQP%SF%E‘ ﬁag 2?%%’%% n%ga%’gg%ﬁ?g B% S| n"‘l’lgl\e,ré gssembly 220 arid I

- connec®l fof dofpkdsO 10AGKa belbaTK Valik dap @136@@?&1‘9 plate 232 and provides a
} _ hydr odynani ¢ beatin and/ or a conbi nation of the

' -passagaﬁav@rdmﬂﬁgés Pll‘@?&n?éﬂe errbodl ments, drive

serrbl 220 may.co an .. a| s :

. L O BT i B e
25 -aaiz&mﬁ@ﬁm@ﬁj ! 8@8 QMEebAE aﬁﬁﬁﬁhﬁm ba&kelmbaﬂf)mll bemg, ora
r_otates-vmndo'vvs 208" ar e |ntemttently |an_uL__d___, Himents

h}! ik gff!lt.;|i mfﬂmmmg ﬁm@%&% :

v ag%%@%#dﬂpﬁd&%%wth %ﬁg@ﬁpﬁﬁ%@%ﬁ%%& bty oW char aﬁv& to th

hi, sp%&f‘waﬂoﬁ‘@i%ﬁ' AeRdn@hetas shoRf on val ve, gas pa mv m
gh gas passages 206 |nto fI ow chanber 204 as bogy _202 \

rﬂwata@sgbb ofates; srndews J0% predntomyittently inpfluid communication
30 with B fﬁ@@" oi’%t?w nGRR 05 it S0 A Riparity i oo s
| ;_',.gwﬁmwmtatﬁét iilold? BiRET NS SREAB2R, IEDHNE asalcs 3 suetion valve,

gss gassas from gas passages 206 into flow chamber’ 294 a8 Eméy 202 ol '_ It“ hamg ua&ﬁ a5

:4'
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‘teeth design and the rotating pert being the soft and smooth babbitted surface. -
216 may bé ised t6 ensure gas flows only through the wiridows 208.

4 WO 200 /031392 t' C ts/US20051030019 201 is either

WD tdageReapr ession cycle or intake position. pherspRRRAanie
of rotation of the rotating body 202 can be B S
synchroni zed to the piston stroke such that w ndows

zm%@ &ﬂé& @ 1hB chihplethioCORTELY Mgt Jﬁ;@m%t T aseed 85 fAGRS o10Rs rotating:
[ n,

he conpressi on cycl e nee to di scharge or pul |

bﬁé@a’ﬁ}? &Tbmwhmz&@édﬁ ihe pisia Sﬁg%k@t@ﬁil that Windaws Anare in fluid
$ d
R PR e Ang e BePor ARt Acklé Bl rec or putt i

Efgs\M t h t he openi ng of the rotati ng body.
Synchroni zation can be achi eved by nonitoring the
pi mm@m@a@ contral gyptems, aliplat main eomrol pRlp. kapwy as DCS, can be

iGNk lep R0, et B g i vorins

body. osgaichﬁ@szaﬁmﬁ@%e%mhvﬂl E:%Qﬁ@hﬂaﬁﬂg tiegrimel Meske, ¥hich is directly and
positively verify this 10 alignnent, pressure sensor

vhysially campepled %M@azmﬁsqrﬁ@ax& yinvﬁ'd ehs duistest repshes pigan s top dead

el B 505 AR B b s

press
align@nt, pelshies saRBy 23D @aﬁibé loﬁat@i m&hmﬂﬂﬂmﬁmﬁ' Hieotadd rﬁgmb..a When

val ve body 202 via driver assenbly 220 so that %
the pressugwasiie fee dismben é‘e%h@e*hsmrw dﬁglt sefgiog fhe t"ﬂ}é’e chamber, the
contlyfh AL theBh G 6r Ghy dBFK s Rbuing Db PR Vo biiflr Abeanity 220 w0
ﬂmtmdrm“@tdwm; conpr essi on cycl es Rotating body 202

have one or more wi ndows, to all ow the.gas fl ow. . .

Thikessizsobindee 208 Apd the oLinE dBeRd %%‘@@B}P% Jreluding, puy timing

dala}@ 355 %e Yt Dg Pgééﬂ Wl the/ glg%ﬂ%ﬁ%@ﬁﬂf&%ﬂg@%ﬁﬂ cyeles, Rotating
roperties pressure, tenperatu

hﬁﬂyrm[lena}d leave 0Bk ghmere:/einﬁmvsye alfcery ﬂngm ﬂn&x afipd gize mmﬂmmhape of

208 coul% be a cjrcular, hol e, of an met er . or . coul d
£ yn@glwlpgcmesc}f

windgyss 209,y be selecivd;assd o8 thegrpniiis) $a56
the gaﬁﬁgﬁéésﬁje &np&% fﬂd&%&:tﬁé} i fgh,h Seahy acpom € ea,?sgmdmw 208

or conposft material s whi | ,
-cauldé:matcmk:hiar ﬁtﬁe of mgf dizmeiess ogald alsedga redinegubo op mﬁdgrgw shape,

, flowt wlnd 208 is.ensured by the arr enment
e e scﬂn o o e 350 bsme\ilﬂew%n PG Hougiih s composit
mats gqiﬁvﬂei%pﬂie éﬁ]eé @re non- cont acti ng

seas ere a closerrelrat onsh I p is maintained between

t The somfprased lgmﬂcrw ﬁ:m@lnr\ff;a:icass % inonsupsl nche an’m;ygment of seals
N S _
210, 2R Bedieh neat Bnabe ot il e g 0L, S B Bow pgntactiog

seals FROE AChode AL RRoNRIPVR gﬁmﬁﬁlﬁed BEGobiS B burtiRBs ﬁemae%in-fam do not
so S provide a systemthat provid

ow. contact roe

acmaligrem;ztat:to Bpals@A6 nilayﬂm lawetesmwmmsaaimhm dhere is- wonteat mween the

- E@’cﬁ ﬁ?e‘rs oﬁtggé’tﬁ’g‘? g%f jgé S%%o g‘Fﬂs‘?@ E%é ?ﬂw canthet force
Labyr ; %%nzeal ] % Miégéa.pﬁﬁ%ﬁé }éxﬁ@fﬁ@ﬁhﬁwﬁj&eﬁad drag on

10 cofmprise a statio snmoot h soft

-'miahﬂgbﬁdaazf& (babbitted desi gn) 214 and Iabyrl nth teeth

lf"ﬁ’.dﬁgzozﬁgwﬂmfﬁgﬂlﬂﬁﬂnﬁhS&ﬂs

Bl

0 S e T i e 4 i
f{hahbiﬁﬁb&hsignééié tanflalelyritiu detlt G nﬁml with the rotating body 202, This
‘rangement can also be reversed such that the stationary part would consist of the labyrinth

Brush type seal
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216 may be used to ensure gas flows only through the

Wih BYAGWE; 32 8 5 W 2006/0313" T' C r/Li82 5/ 030P&Buiesnasisonre
Addltlona ot her types of seals such as nec anical
seals, dry gas seal, oil seal, brush seal, sinple

b ug@alﬁ&ﬁ aﬂ?ﬁ%ﬁ@@m&g ak rRRSh AN Sk YA i fgga:;%aﬂ sal, brissh

are al so possible seals that could be ufili®

seal, siple busiinwi; botdyatombreealgad dibasviage ¢fra&aﬁg h{mmm‘hle seals that
.208. . Al t tit f

oould Bt Bp o 438 eoinee DR gaf Rty Bt SnRE 205 o the size

quanfilyof ERensR dua gfﬂ\ggué (311 850 Wil O kolbl1e] BAB BRHRGhemodynamic

rough the v as in conventional seal

and wliciy tufcﬁﬁ gl gmdgsh:sgugh:ﬁlenaﬁifmmmmwmum seal selection and

dcﬂig%]%g%sgg g:ﬁ? ﬁﬁ%% icd e Zth% a%g%f %gigd gn 9%;%?1?;@%?{' m?atmg bady
202 284 SRPHSh gtﬁa%'lﬁﬁlehﬁ o@&ﬁms;da?ﬁfa%&yng how to Figures

4-613 a rot val ve assenbly 400 is shown. Valve

adeburting m00 g flgtm@t #i6Ped mm*ng rvaborrpssembby 400 is akavn.  Valve

assenRY H10 5 S8l s Stmee AT St ok RoET g dive

systerh Q20! i vg;vEO.ﬂymﬁigg 40%9@&@%&&@@@ bay 409 Gdd abthting body 402,
orted body 404." Rotating ports 408 and stationary

Wﬁwﬁ&ﬁmsmshaﬁ 406 and amta;mzﬁy %ﬁoﬁa@ﬁésm wrtev‘ﬁ%mdﬁtﬁ?mnm ports 411,
when SR80, b R B0 DG U P Do BB ARG REREF R posoees

406. 998-tdifactingf @aR 41132 coRgriBab Dbyradh seilinaafddAd]20Mmd hﬁablited
circunference of ported bod% 404 restricts the flow of

urfacy 44 dsom dheneispnmisrenes af parechberly 40 restrirte SiepHe 9fsaspg hetween

o 8 A, 1 B 8 A R i v

rotatingGodt; 409 2B @m&ﬁ@zylb%dﬁ aab.edhag) raiahng be®s4020is seslsdibieall sides to
that the gas can only flowt hrough ports 408, 411.

ensurefpat ﬁ%@@ﬁ%@}l}’i@?tﬁ@%@tﬁ@i%@y Bonnected to conpressor
r .
Ry U245 3B S8 9 SRR a0 41 g1 R
is ﬁnahiﬁbbgtdrﬂ'ﬂ Gasseauilsly 420 Lﬁdlﬁéiﬁ% beaing 428) md@B coiRAR 4t mimghet 426, and
ngl 402 i s sypported by beari ng 422.. Mptor. coin 4&
ﬁlwm‘r enfs 2281 Bolaing bedseHI2 i3 gapparad Py bepsing $3a Yietospgil 424 is fixed
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430. Pl R4 Mpp g ity 000 Sp G 3RGP Sk iy gapmocted 10

mmprmp 4&78 Giactalie résﬁlp Nahe c4B236.00kvaps phitedtas and pam @msagway for
éé ea :%g and probe 430. Bearing 422 may be a
Civsi 2 gk 43bari ng or, in certain enbodi nents

ST #g%e or @ég %@%Mﬁ. B&%Eﬁt%%%gﬁ%%’%ﬁ@éﬁm cauld be an
antifitimeamilngyperbearing ki e eublb emogion hakiosback ball boaring, or &

conbipatjon of the a ove bearij al ternate
hydrodysamisibs Wgs&ﬂd% agompination @ﬁﬁﬂﬂ)ﬁg %%39 temate ermbodiments,

; E‘?ﬁo? a?h per rrane %ﬁ%{ﬂ%@%&om %ﬁ&em the

pelyad i maghettae showaer t s 408 and 411 are it

|y aligned to pro
bady 402'n ; %azas, poris E@g amg 411 are intermittently. aizgas& 1o provide
; ﬁamm b&t&va&n Gh&mbar 413 and gas pussages 496 If bemg nged a8 2 suction

- vaive,_gas pzssas From g:as passages 406 into chambet 413 apd if being used as g discharge
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port ?qmatzméﬁﬁ:fnam ﬂt@émmeggs lo¥issabe GO dnd\b A \
s 706 and ch rrber _704 in_order to prow de’ £1uid
Anid comprnics HREbAr Z0th sk gasTmwsage J éastfb%tsgaafé %m&n

flui d comuni cation between chanber 413 and gas

REsHaPRg3A06, | f being used, as a suction val
passes from gas passages 406 into chanber 413P§§ Sﬁ@%ﬂmmg
bei ng used as a discharge 6 W) 2006/031392

vl g REOTAOAANS, 11l SR BEORE, A AR 1 o o
zhgﬁitﬁ, grmpi'ﬁsmnm@]nesﬁm ﬁmﬁ& wmpmﬂsmwclem“t;ﬁekmr &hs piston stroke is

deteines o dia PRk e FimRbellgh %?aﬁ%%r@%gwaﬁmq b 6
synchfoniZeq b %@é(akxﬁg gﬁ%@ﬁt‘é}?ﬁmﬁ: ot %ﬁogsé:ginn@ rl;fé{.g %ﬂg% g?l fo ¥t g-:pres_smn

pi ston stroke suc
e}fciaaﬁs@ﬁhmma@m@mpﬁimw.cycl e needs to discharge or pull

ndg ?ifeﬂ P ke et S ) ﬂlfc)% %te Pl an) of body 402,
mch{dh 1% [8y 9 gsdc}éi@nmﬁte beeldcidd pbaae t@ﬁ%&g@g gnn%/ar ather
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asanfiye schd "B i BStie Ao, PARE oS GRS, molecula
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coulfiRREY 8 A1 or deos a8 i uBBig g R s usage.
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sides to ensure

ﬂgﬁﬁ dy 702 is sealed on all
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bRebatiff Bodys ThDis abtalbly coneasd adcctz@p:@gs&pmﬁs@rsh@ J181 Rotation
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aﬂmpr%q 7"@ 16l Fsiels or Brstatigqiosition. The speed elotation of
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The SI ze and airanonearofport 70 and the rotating

ody 702, including any timng del a}yﬁi,{i
“géé Lef %@?zgd based on the piston stroke and/or 0 SS&RMME
conpreSS|on cycles The size and the shape of port

thernfeyoaipe oo e 58 CRbE, BB B ERLE i aadly o

For &i@@;ﬁét 8P 7@’& dokna BAY diRuRS paeage tafnper ditmeter or could also be a
| ecul ar wei ght, velocity etc). For exanple, port

teataﬁggawmhmyﬁbgﬁlﬂbﬁﬁé@l ar passage of any dianeter or

' it

b RleRR. SaPeab el B elle B AR BRRELe BRPSr compost
maicASls 3AYcH 38 Suidhld Bt Be pPicesOfRaBE4e The axanple mﬁlﬁE mlﬁmﬂhnent most
are suitable for the process gas usage, Thi g{g is very

gererilytwid enpidisedsthen ﬁ%ﬁﬂm@éﬁ%@sﬁw 458 257, e

corm SRR, RSP ST Ay Lina v

This Gbifideatidn Ahdrsakpentdsive dad sheahdn cheeﬂmﬁneieddlmagh itien stlve body
“valves. This confi guration allo Coﬁﬁ% VEW?B%?? ——
withost belagnin eongret whiarciabie compeugis ¢t %1' d’%ﬂ 5o
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bydffaﬂeangél c&éﬁi% ‘can” %e protected 10 by clean and

nqrf%h g%ﬁ@@i ma&ﬁ whdverenpedimeAss, desmtiting donportchis raireeno physical
e odi nent s t erotatln orrponetsr Ul r

contagitiyidh dheistaliopy é@ﬁ?%ﬁﬂtﬁa T8 4 BAL Db o EATare the wear and
tear a% %%éﬂ%ng& F}Er he it ﬁ%ﬁgglzhﬁﬁd % %ﬁfﬁﬁﬁ§£@%¥eﬂd&ﬁa§@§éﬁl§§@¢ been

as ex y ot her nethodol™ogi es i ncl
elimirgéds t TiRgrotaing enlve eamaﬂscsys e, gaé\me mkaemnta@bn piheasgaling surface
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doss Bpt bAYET OF DeFREIRGE @aa]ﬁﬁﬁﬂg fal0: Tgsauss o, the Jebility in
arran néaﬁ o?ﬁnﬁgd]%hqé Yh@ bridRatiolraé §xi§fof&&£t§@h' finy BheAeEsgurations

q ity 1n arrangenent of corrponent s_and
of thmmamnmwpassm aRarseﬁaamPEeom axon of rogatipn onaydpe disposed at any

onfjguratio rotatlng val ve are possi bl e.
desireg gngle gﬁlﬁ%ﬁ’eem&i‘ar?@g]ﬁ%% Q- rot ati on rmy be di sposed at
) Al @6@ained within
ami ﬁfﬁékraﬁg géﬁn&%abamgtﬁl i ug@% BT 2681 ain

t he va conponent ng the drive.
the cmﬁﬂtmmt afdhe balvé phddkgt. thmaammj rosting gemppoentsproject cutside of the

co f nt of the val ve t Becau
valve Bofhsh A6 IDBeE ot Fred e OE 5 O R A8 s LT bbiined within
Wdn® ShyP i htdniifia st Thiadsolst
ﬁﬁpggy%i’laé}bcom@%e vmn%l%gn t%‘é pocket , ﬁdg:ﬁgfaggtl n TtB%e . i
¢ sarrutTe g@mmpﬁubbm@mmazs&m;\mh% esdJorr the prtection of the
‘ |soI t| on w.a cl.ean buffer gaas,
dive 4558 @'.ffbﬁwﬁvi%afﬁg@ S SYRtgBLEMRON o ¢ e
f B aI ie?%rﬁfezﬁﬂﬁgméﬁié g ﬁ@sﬁﬂ?éhﬁnﬂ BaRnbetnesHoon

system conponents. 25 Wiile preferre

aild_ f&scnbed

modifiention e Soantbetuhide byronerstdlisd méﬁeembyethmgrﬂ@m&ﬂm the scope:

or teaclig r*‘eciusd e b AR e R G El By and e

;mt;"f % %h&ﬁe ddrs dtﬁ&ﬁéﬂéli@j‘ gfﬁﬁ@ tﬁfﬂgqﬁdmg&ﬁ;st thie stationary
es rlbe hereln are exenpl ary: onl y an are not
body. I;Mmy ivenjatinns sind enodifitatiensoeiibe rsystemennd; ayparmiu mpa&s@ﬁ and are

f@@&h&ﬁﬁm&:ﬁ&aﬁ@ﬁmﬁ sa‘iang
he relative dinensio

R WA vRRTS bR Card it

the T nvention. For exanple,

| a8 the afparsins oaisin phe sdantages dizcussed heréin, Accerdmgly, iﬁ&fs‘n‘e@pa Bf “protection
i not Timited to the ébodiments described hereits; but is only Himi

the claims that

follow, the scope of which shall include all equivalents of the subject-matter of the clais.
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materials fromwhich the various parts are nmade, and
ot her paraneters can be varied, so long as the
apparatus retain the advantsages di scussed herein.
Accordingly, the sew of Protection is not limted to
What is CIt hg embodi ments described herein, but is only Iimted
66'94 ‘e clains that follow, the scope of which shall
1Acompﬂe?ﬁrﬂ&%wﬁglco@@r}énﬁal ents of the subject matter of the

Is clained is: 1. A conpressor
a compres@iS® 8HERIbY¥r; conpri sing: a conpressi on chanber; a piston
noveabl e rel ative to said conpression chanber, wherein
a piston modeeshitiveofo saidicdmpiesdidnchambat wheeein moeaiedt of cadpisters &lative to said
compressigheaineer sitbmetinglyticrgbes andcegesses ldhpreslomrvdhipesidicbupression
chamber; pressure within said conpression chanber; a valve
caV|t | n fluid cormunl cation with said conpression

avalve cayl uplafintgp Fﬁ%ﬁ?ﬁof‘l agflpe afcérixtmg gac}yf!“g&igg an outer
surface, W'iﬁ’if‘é? %?"51" f‘%lb‘?"éfs gg’ W SPg vValvsled within said

I
e B E‘“%é?%*e@%@%ﬂ?f%ﬁ@ﬁ?%%%ﬁgé g ffpbooy e
ating body and the valve cavity; an aperture

an aperturd fAfQHOSLiEDLtng agtdnag body; and a drive assenbly
operable to rotate said rotating body, wherein said
a drive assapbly bparablé rdataisit! evidting badyl, wivsein baid dpertore ildgrprdtestysadiows fluid to
bypass Saiﬁmﬂmmﬁé{@tsieﬁ@%@érotai@@l Sedyds Ilotﬂ.t@t ing body is rotat ed
val ve assenbly of claim 1l wherein said rotat
2. The vaivg 6 cgﬁ’f)F’?'?e%w'ﬁr%@/F%[%@Ht'e%ll’o‘jg RRIPrisERR PHIRFrSH SB%'éﬁV'”%ﬂHOPe“
end and a | osed end. 3. The val ve asserrbl y of claim2

3. The valv@’?g’eﬁ{b o?éé 9\ %nibﬁj%a?d Qp%ﬂ&lier e“?r%t }{‘lld} n‘g{ﬂeﬁgﬂsaﬁihg‘fb ing body.

Sal rotatin e va SSG

4. The vaivé a¥defibRioNcISal ZiNHH’é]N%l(ﬁ&ﬁ/@ @J&le%b@r‘émﬂﬁrﬁs%@s a magnet
mounted to the closed end of the cylindrical shell; a

a magnet nwihied toctbé tlosekifehd efdhd eylihdriealebatipr essor; and a power
ply electrically connected to said motor coil. 5.
a motor CO“I@iE‘GQ&YO%C%@ﬁ’Qﬂ 9ndf claim 2 wherein said

non -contactin sealéﬂés di s osed axially adjacent to
a power sughly ¢lggirically Gpaneteddas @B@F‘f 6. The val ve assenbly

5. The valv® tc\ s;%‘tg@fb/%} %%W}%r]%l'er}\ Ssa?d r%P%gﬁ)ta&RB fs%h 3 dﬂgct)s%g %J(la@%gggén?{% %lther

side of said%h sur
sal d rotating body and a babbitted surface di sposed on

6. The valvé BemBly ISR i ihérein/said YA-cé@bdtRg 868 EdiriYesa | riath Bedling surface on
the outside aliréace bisaiabitingdioay amis fddjteCOnptd @SBsed on tith Bilve cavigh. a
shaft extending froman axial face of said disk. 8.
7. The valverprsembly otclain d eviiotejn ssid rofatiighodly eimenriedsn sai d_aperture
penetrates axially through said disk. 9. The valve
adiskiand 55senbly of claim 7 wherein said drive assenbly

a shaft exte%&l l%) ﬁ'om &R axial face of said disk.
‘8. The valve assembily of claim 7 wherein said aperture penetrates axially through said disk.
9. The valve assembly of claim 7 wherein said drive assembly comprises:
a magnet mounted to the shaft;
a motor coil affixed to the compressor; and

_ a power supply electrically connected to said motor ceil.




a magnet nmounted to the shaft; a notor coil affixed to
the conpressor; and a power supply electrically
connected to said notor coiqg. 10 10. The val ve
assenbl y of claim?7 wherein said non-contacting seal
10. Thev r Ses glal apyl Lot (?eal Iog agt%lélraf aggn%gn o C)gtth sealing surface
ohan °“te§ ’f‘%ﬁ?@' SH @E 8%(?5%3?6‘1% gL suEEes ¢ §P°S%1°Bw'7$")gﬁﬁ?"é‘§sor
g a conpression chamber; a piston
11'Acomﬁ%&%p%5¥m&g%6r§iaato sai d conpression chanber wherein
a compresSBN BFafbkr; Of said piston relative to said conpression
chanber alternatingly increases and decreases fluid
a piston mpveabls tdlaivavic daidrtosipleSsi@rOimpMBE SWiafein mbBaTRer df séd pistbiv 2lative to said
compressigraghatmper atternhtingly ircoramesmand aibcressesvididhprassiud: vaibimseid sempassion
chamber; charrber afluid condui t in fluid comunication with
ai d val ve cavi ty; a valve body di sposed within said

avalve Ca‘(}%{l"\/fl—':f' deqipmupicatiog “i‘fBﬁa'?E[%‘i“i‘l‘pé%SlS!"H@ 285 operable to linit

a id conlyfi i §rfilucleniin VB SEATEG Sit0a Yve'af Badsta Pt R yalyp cavine

a non-cont8@hg seRbyeRarRPE Yimit #2%of offididRnfen SIB | MveGk ARk 8n bfer surface of
said valve b&yat € sai d valve body such that said aperture is

intermttently in fluid comunication with said

an aperture thropglessd eavetbayyaed and sai d val ve cavity. 12. The
conpressor assenbly of claim 10 wherein said val ve

a drive asspybly opesehie fogelstezaidy blvmbirdy sudh terdt edid aeatvierigingrmitendgieduid

communicagigg| Withepi W”ﬁ?ﬁf@ﬁ'oéﬁ'&ﬁmbﬁf #ndisrid Vé'lé%ﬂ!t‘ﬂ cation with said

12. The cogp%? ess (%Elérogcﬁﬂm 18|\n@er esla{g 'aiée ggrﬁgr{s%a; S)ﬁ E?d@rlcgl sﬁell having a

closed end an r ] Ceg lnsf ugl ﬁom nlg%l awﬁ ésmn i mbxla_uhe

13. The coﬁ.Br‘éPéo%&@ﬁwbl@%ﬁ&m'ﬂé wbrefl s%id"ékuér%ré"ﬁ@[eﬁét& tﬁé‘b)ﬂnd?{:él‘éﬁell of said

valve body@Ssenbly conprises: a magnet nounted to the cl osed

end of the cylindrical shell; a notor coil affixed to
14. The comprespoageebls of glaiand wheipbweid dﬂvepqslsgmw entprisesal | y
connected to said notor coil. 15. The conpressor

a magnet mpygied s the gpsegieal! ah thecyipdicalishelsai d non- cont acti ng seal
_Ls,di f}fgsed axi al | %q)adj acent to either side of said
a motor coll giile i} tae cogpresfRa @b npr essor assenbly of cl ai m 12

a power sullIFEELARALA Q000N REHLAG seal comprises a | abyr i nih

ce on € outside surface of said val ve

15. The corh.s}eégoaagqeﬁupmm 8dhsdi'sai %o,db&,&eﬁ.%cge% é.@doeemkaw@ad;acem to
either side &f@vidtayerturd. 7. The conpressor assenbly of claim1l
wherei n said val ve body conprises: a disk; and a shaf t

16. The corapressnciassgmibly oflgm 12axherkinfsaid eoméonﬁmhr@ s(éﬂl&bmprl@s a Hbgrinth sealing
surface on the wpisids swfacasiseithialye bédyaind i ribitediserfast disgesed omprid \tanee:awty
: penetrates axially through said disk. 19. The

17. The CW&‘Eﬁ%P(e%%%JPb’&%fsC@HB I19W8?fe'BIS§EP MEMePod e BArEeS ai d dri ve

- adisk; andassenbl y conpri ses:

a shaft extending from an axial face of said disk.

18. The compressor assembly of claim 17 wherein said aperture penetrates axially through said disk.
. 19. The compressor assembiy of claim 17 wherein said drive as_sembly comprises:

a magnet mounted to the shaft; | |

" a motor coil affixed to the compressor; and




a magnet nmounted to the shaft; a notor coil affixed to
the conpressor; and 11 a power supply electrically
connected to said notor coiff. 20. The conpressor
assenbly of claim 17 wherein said non-contacting sea

s over BB R B G0 U 25, 0,2 Ot

20.The C%FJS@&%S%N&)%F)O?%Q ﬁ&ﬂ%ﬁeﬁ’@@’r‘%n%@?ﬁb& sea?clum r| es 3 labyrinth sealing
ic @?léaﬁb

surface onnHeF SytiRdri ﬁ o the QR EASS BHbittél £ bavity.
a piston noveabl e relatlve to sard conpreSS|on

21. A compBsstbsssemi esrapraingdbvenent of said piston relative to
sai d conpression chanber alternatingly increases and
a compresdiet cleames afpisttindnqyeddsnelative tovsdicheam psessidn cloambers wBérein movement of
said pistorngpigiivgde saidicapairgssion ghambgr dltgrmitinglydnasensesiarideigereangs fiid pressure
“mmnsaﬂ§amam€ava@@§won chamber; a rotating body di sposed
a drive assenbly operabl e to

avaive cafly it Ry log i G4 b3 PR R et o of rot ati on:
t

:lg;tgt:;lgat%di 9@;5038@?[[5@12&2 \yagvaelcg\mlyoa% %‘Pg agéegww&g)&aar%llag %cﬂ'gtgéa%@ g&atFﬁB body
caV|ty "22. The val ve assenbly of claim 21 further
a seal opef2bIBTHS linsit the flovasf flad®etvetreart SUtdrd@ihcs af shid rofaig Hody fadye valve cavity.

wherein said aperture intermttently allows fluid flow
22. The valvh pergghlyshtldm feteucompsgng@s t o bypass said seal as

said rotating body is rotated, wherein the fluid
an aperturg ihwm iq w#aauggiapdgawhfreﬂa qogfiere friiestuiitenty aioves flid dpw Hirough said
aperture sq. t 7% éj ratai bg gy ||s Gtaied. yhereindhe ﬂFﬁiglong \t}wéough said
aperture ﬂoﬁ@éré INvali ”05 PHPIR DS HEEIH8%i d rotating body

23. The vafv@ elnﬁg%f &aj ﬁnyd%'v%gfﬁknc‘s%ld rﬁtgl‘ﬂg boEde{M%Q][é cgﬁ-lglﬁcrﬁl %ﬁ hé\fﬂ% an open

end and a 8odel @R& e valve assenb ( _
wherein said aperture penetrates the cylindrical shel

24. The valoé ass@indly lodélatini 23gvhelROhid adbriurd Pstettatby/Be agis@iEhi syiellodf said rotating
body. claim 22 wherein said seal is disposed axially
adj acent to either side of said aperture. 26. The
25. The valygpspemply SbeiginZ2afhereingiaighspal isdappegdaxishy afjasen|to ¢itherpide of said
aperture. non- contactlng seal . 27 The val ve assenbly of claim
Ses 2 | abyrinth

20, Toovalfd itbhF efodad B Brned 50 Rla G B0 PRt “ooi o

27. The vall@REhBY oPOGY 22 RinRaR Qbéltfl.ﬁ‘-mersééﬁw f&fe@ a%b?@rﬁﬁ?é%h A& on the

outside suri8eé ¥SalR¥thing bodPand HWbNiREVRifaSRPBL A dAfthedlafle Bvick.
wherein said drive assenbly conprises: a magne

28. The valveasst@bly biocidi @1 elhesldaie elvendssérhigy eoplprigdt | cal shel | ; a |
notor coil affixed to the conpressor; and a power
a magnet moypted io the elesadiend bl the ewtimiieaitskel; t o sai d notor coil .

a motor coif affixed to the com preésor; and

a power supply electrically connected to said motor coil.




