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Title: Protected vial, and nmethod for manufacturing
sanme The invention relates to a nethod for

wouromsfoacosiri ng a protected vial and to a prot eeCENO20@E000280

whi ch can be manufactured according to this nethod.
Vials are frequently used in medi cal practice.
Usual Iy, vials consist of a container filled with a

&b 6tddadr é%y?ﬂ pré‘ﬁ%@ sﬁ%g‘é?eﬁ%&n%ﬁ&xt%ﬁrb&%re source

be prerce ypo The vial 1s often
A ROLRIOH 1ﬂ€81t¥8ntJélaq‘fsotrooiﬁ%{drvcﬁ'nfeﬁﬁ) egﬁr@&%qﬁnﬁ ufiflied from

I 0OCess pro Cln% ﬁ
viThexternap pressyrg saue&ngwaee%g@ 18?1%’?38%8185 g WoRgng chamber,

fwhicth iedéhided impo aprédsarcoctasitee andl atdischargd chafitber bfyonenns of a
aé gf‘orn {tletd ngtaf‘? ?sa#dtﬁgtély 1H§uﬁ‘cb@|a§o&raeﬁfs't Qﬁﬁdwhﬁ:h is arranged

er fo,re
prRepirieally Rpty R B’tﬁ’t‘g?fi‘é%?haé‘\{%% g 3305 o5k Wﬁ% controls
commimg andclofinge ffandniet pattarfithapiessurgichhmbar, adtiletbe piston is

spikat-Ayusted dbo‘hh Alse&Aoaxid #ﬁﬁll@lgtobcﬁé fhataxied to
conplete renoval, and still traces of the active

y@%t L3NS JFEMBaed4 dgcﬁ&ré 4 Etlilekef ﬁ@émalh&}mwsﬁsﬁ%ngmes In

actjve bst an t
cresBitans BEEnEHE Ak A PREASEEn S0A PAE ¥ P S RfpRELS i 2 circular

t mmraséh@fnmtylt osim dhost andxamhibh o anrquedmogcmncally to the

dinkbisrast ﬁ%mg figgance, it is known that cytostatics
can absor% on glass. This may cause hospital and

Eﬁﬁggﬁf%’% eqp) ﬁ%fﬁﬁzﬁoﬂég% &ﬁﬁlﬁe@aﬁé" ﬂlﬁst?é{&li‘ t4é @%(f%nt bPeach being

t ppiteddn g e areq Wl{k%gdtearé)éord?artaﬁﬁl(ﬁgloﬁp}’egglon 1& hhé/ motor
ccastr@nTrhth@ﬂnmchahdoemm@l sbjdctediimdusi toadsich, of eeia b strokes in
tmeanwallceﬁd;u*s@oﬁ 894i8E. ICRch Rmﬁﬁlgqihambef heé GRkSABiston in

agai e iotics.c
555 0§ A g oty FRRCHNEER T pieRH 10 YeSror gt T plate
th@feﬂeueﬁpbﬁmgcte@m&rﬁéﬂe geivellingmavemeniforwards and backwards in
M GiQtedr God i irGalatded oling eBhbél inahe r@bapamcy
enpl oyees . An inportant objective of the present
| QpeNtT 9844 $11bRrbANERbtdrtT AlRNRr M bRReded with six working
dlsaqH%ntages and thereby preventing its negative
¥nces To that end, the present i nvention
W{ng des a nef, g f.or. rra uf actu g Br ot ect eg vi al {
f BIHORAGPHHES 1¢ thetlflﬁﬁn EMAEY8 83 2 CXPIFILRO oL Hmple
v$iagleasfttode m@tgr Jfdriveinriy, presserre suppdied divt opressire egdiyn such as gas,
aél'i aﬁ&ﬁﬁ‘ ol %Qéfa%ﬁhs %)bﬁiebmpﬁ Islﬂtﬁn ﬁﬂe%tor%ﬂt 1‘@'@@{ i Btation,

eve arr 0,
S PAREA bt E pbhHp o b Wé"lg%“%s‘%r‘? Sl SGARRG: GBE rotor part
plr 2 kpowo@er sppianaen the reler parhis rotetable afiowhgn axis ‘that is
CedoetiriRlloNbAatd adge mbtot besihgtthosrenading the setbt pam in a restricted

%%ﬁlopllt e 9&& ?Qt%ﬂ;&%ﬂewqo%r&%tfﬁ %Qhﬁ% Fbl?ﬁ%ﬁ{ 9§a18§t the

e Via he vi al
b@tomfé%@smes gy WéHdW He remamng a5eps A h@ﬁ@&rospeeﬂn}oﬁne?«re

| snauviesstigeghimst thdrendiningicavityoha dotss theaavalay veorkimigtahamber. The
g sfdﬁeéiw?d%‘é tRe aisgagabié %HHH% %%ﬁﬁt{@r int&s Péésuf’é dhisfibet 8nd a

er_expose st ances, ecause the
\SFIRIEF ChHEPSR BLEREHL GE G RSP but will touch
he envel ope. Because the envel ope fits tlghtly around

t Né) VWRD36 Pipstiatsspssingle sHokamotphyitheagylindgispl fryityandip rotor
t part vhaalis detentricaliyanowaed bk rélbtedfoarith éf hdauialt parg camicds a piston-

PERMifiR hfh@e b?ﬂ%ﬂﬁh@éﬁnéﬁﬁ%f \C’Y%vﬂe 1fr§9 h%&éﬁ&? ﬁrpﬂier}%tor s

reS St organi s 0 .no chanc
iEssHPRc SUPing STPBRI wfn%ﬁ@gwa&tﬂ%gawm@ﬂpﬁera?wall As

oaltruditeofcthe ube of & addialiynmadrdblel pisadn-ftuang atpte part ithdte rotor part,

i .

hghegoxdgl%taﬁgﬁﬁg%gg EECI.gﬂée’lsgi Pat?g ieﬁﬂt)ﬂtionstﬁ‘ é&nléd n%ggl‘;‘?a%ﬁfges dvity, with
fluid is prevented from | eaki ng away. The application

of a protective envel ope takes place after filling the

vial; preferably after the step of sealing the via

has taken place as mell . Preferably, the bottom

s o r o
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stuck on the bottomof the vial . In a preferred
enbodi nent of the invention, the tight -fitting

wehemwaisoshi ch is part of the tight -fitting eRCENORe)s/000280

and which serves for covering at least the entire side
wal |l of the vial, is manufactured froma synthetic
material. This sleeve has been slid over the vial with

Ithtetrés%usmp % ﬂ?é‘%f a{yw&&lw&@;m@ag% E%élgrinﬁlftech%

IS [ ar ou

O EIDUHUTE Dot HoEDPEY Rrrial R paent fe e o {grmime plate
grave| ope around avial is known fromUS 3 826 059.

According to the known nethod, a filled and seal ed

VWal 03/61p23cédcliosesoa siviptehsttoke neotee athes novcglindrécal cavity in the

Siﬁde)E lEaifﬂﬂ%tllﬁechlé Hﬁdto#@%‘ﬁ{% 1B 1111({}§A ?&SFEQJ’[ 1§1ﬁﬁ£’c€1 l‘giﬁounted

rses a r or, cQver.l
SEREBb GRS (AnoioRs bIsie 2a “dks@} iSRIPK A T pachab gpwer from
fapplied peesswg mbdingi. de additionofn thh enotbntasimglone pod of oplate part is

ivét- ﬁbﬁﬁ@@t Mﬁf‘chQ§BntaH§éd tosbég{ﬁ bFe‘d‘WﬁEi t}%‘oﬂﬁb%lt?! el inwards

tPW&H% tgg 5?%’6 Haﬁﬂ‘ﬁ grﬁn &{)T?%tgn Sﬁgalf:ﬂge% {) %gﬁunst the rotating rotor
s coRekbed by thesprepsuira Forge fif theamessuvg miediuss, pBlg plate part is
tdiev eteinhad 1deg aiddh N Piteoti bNahey @%ﬁhgllﬂweﬁ !p%tln@ Ba@Rwards and

ti%?w%r%g in Eﬁ]eaﬁnoa)%c gglggq;gca{v\il]\tgttg ?Olll‘ﬁtSfl(%ngrgE% Q%a%&tﬁent against the

enve pia | eces
srprqm@rt Jhs tg |pé6\}@coms |aﬁé GPYRIA R raéwalmoalg@ RoEt e for

Smpp]?y dﬁmésmﬂnelmﬂnﬁﬁscsﬂmfmaromrrgemré beanetpereivjle the rotor part

43 theet |l o SRR o bl tdte 53R &lnd or drining
%ﬁm&%ﬁ S oL et Ay e RS e

cyprfandrthe pistpafornexg eowi partf whmhtlh eyhnxﬂm cahipahdpe, provides poor

"@ﬂ%@ﬁ@ﬁ of Yesh - e siipaen tU?ﬁJ‘ﬁ@tdrSIrﬁ&mé’cslglg, tg% RE1uYioRrequires a

i.nto .ah enve
SR S AT sl 2t B Fens BPRPSEgHe QUSRS phsight
vahape Mereaver, teeudativelp farge dheehsionsmmpleyehiasitbpeqtor part and for
WAt peaté Pef @rowidk atrblaBvERGIHok Akilightiord Of ®SGARRIng chamber’s volume.
Furthernore, there is a'chance of air getting A

eTHer c%} padh gt @ntt ﬁl@eﬁmﬁeﬂs P Dréide E@fmfﬂe@ bndiRie Eicient

SPPELEERgh et o 8 hBiazsd BREnTeP e R firopn obvious

tsitfe of dlpsartwherein a first step conprises attaching
the bottom sticker to the bottomof the vial, and
WHer mbtor acs@dorgitosthe pnamtioniis esarpetsiis¢dmi thgt mmakm\mwer se

ah e thd ot Fdrt BRAted @Ebl’iﬁ% ﬂ&hﬁlﬂg aﬁﬁt%?éﬁ@ agﬁnﬁthe?lo‘éh?érea of the

wherein th t
B e SR PR et AT AL he Rl JoRRet b5 the curved
deteaerts whideat erieomg ia pevatanernsed an itag rcé@hgparbﬁnd hethe other end

H@Tahﬁﬂgaf with%eéﬂln@é formiNg abdin i g ABPEBE Wwork dlfaﬁf‘oeﬁ’@durcular

X p%ﬂ%&g g&%lo a{‘% iy Qﬁ'i?eéf%?en%ér il Eé F Pofld forbeds b kiowards in

Parhe descri

tthe poakizerchamber Hrvearinand awamoelh efrogqrrrélrtis §%Dk€f&1 surface,
wonadllsé by ithe pafssirepriatiant ed vial according to the
present invention, and figures 2A-E schenatically

IBY 6@bl@ify b FQSi’eﬁé M chli&Pe c9fmamu1fcacittjd fin @ @Btor instead of

0GB LA o] LGt 0 KM o B G nd

pagkwardy @qut@i plate part snstrad; af\aepisionrfomned fiost thetasgpal rotor part,

segibral advinsageloss effeets at@schisted., 2 known per se with a
side wall 201, a bottom 202 and an access opening 3 .

|Fbrte’31§m\p'l@|w1a1 a sﬁnﬂ?dleﬁgﬂ@di rel tivel 7le§m9ﬁ@ﬁ%rk1rI§‘&1amber and
R S5L D SS MD R RSB el e

- quyiss the werkiag shpnbeom mparticulady effisieptimender. SRuetaseongst other A

vial 2, an envelope 6 is fitted tightly over al nost
the entire vial 2, leaving the protective cap 5 free.
The envel ope 6 conprises a bottom sticker 602 which
covers t he botton1202 of the vial 2, and a sleeve 601

o " NN A I T o "
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like. Furthernore, it is preferable that the bottom
sticker 602 is manufactured froma transparent

weynicveidos naterial as well. Also, it is prefeprabiNe2005000280

that the bottom sticker 602 is_self-adhesive, but this
IS not necessary within the scape of the invention. A
suitabl e value for the thickness of the sleeve 601 is

Qh%smhebfhfct EH?@tﬁ/eaédfGecf até fi‘@ct hhd 5%&%%(3%@&@ -Reure side

t 02 .
REt, o iRk inffefeeds &F%%.‘/eifn SRR ety fetndnine
Fonulaneougfexphnsion of thierpressgrg ehamber stherebyaachievoig 2 high torque
Rk @%mvaabrgla aMgPe §M‘M’[ldrﬁ (ﬁ)@re@mﬁﬁﬁg@t g8l bffebti¥Lleduction is

V%%%ﬂﬁ%ﬁ ‘of I}ge e]%le{ %b }eggu bg afnc‘eﬁll COrlTlg élI'V rdel%Eergl surFace during

i drpinsng af digchasge ﬁ@dmng lfm ﬂz;edlecharae ahasnbml Jrf iheﬁcwcuon a
Atigdificsit aivasape ys thadthedort Gpuane ferdraiging Sispapye dRdium from

(the MH:6r %ﬁ%rfgus gg‘gﬂ' 1stcﬁ'n§ta}{ﬂ9|08gn ffud Exlle{b(fﬁg‘%g Iar@mng to be carried

nedi Cl na e ’access opén
(cht A SODESnientanpuIey a%ﬁtprrvsma%-%féameﬁgi Wé}ﬁ%‘rc}m@r
attached to the access opening 3 and a protective cap
Snjaspagpivareling sagdition dye pistonencondaaelyiraieed Brepsuse serface can
ibe joirtkdrintasea NP fernting rhdrbet to\d coftedpandRseinvkylyireved portion

ﬂh(e r8{6r:pPﬁ a ldtsﬁhgﬁﬁr?éou"s %ﬁtm 3l coﬁvgﬂ&'cﬂgvgg dedckWrface be joined

alPtaa"‘t?ﬁ LB Ferriing "BOVELIA té@zcaaﬂmsrrev piEeaiannetyall in the narrow gap
Sehvbat the mdteevesifg) ind shestoita prrer Thikenaanalth® thé raqur part with
2r@a‘ced Hiskonl 1?&?@ is%haSily addiRed hﬁeéfﬁcféggséaﬁn lf@laﬁ% ﬁ&j tHelea¥ity’s inner

trea at | ks a
ORE pieBlach oy PiT NS SGHERa oS lalgtneé | 2

ure 2E n order to investi a e the effect of
ét&mamg@?rér% ty titf’ﬂ%"eé‘t@Pé% oo £ élﬁa tegispd, i Byt a stator part
shimken a2 supplammnﬁomsdpplgmftpausnm mediuof tof the rufoalpart, and a
@ﬁ SpdBYEi e RES HAK ﬁﬁgra(:g g Woﬂ%‘ﬁﬁ{%ctﬂ@%t%r B¥rt for

e he Net her re
VR PRIV Promar AR BT S WA TG PG a5 SO Babeeapiop pasing’s
qdhﬁ@yh is piojiied erconFhastlXephe dissharge opedimg fingmwhé wlerking
tdhan®et & digcie@pé.am nati on of protected vials 1 and
unprotected vials 2 containing cisplatin was neasured.

Emg §@1hﬁo£ rpeﬂhft@@n qw&aﬁitaﬂgeoqé ffob@offmks%r@/ﬁ{efalﬂﬁ $tdn ehEator part

SRS R R 28 wENRY FRabh e PP e AL b e dime an
Lﬁdfvwaﬁagm doairel & ashigiedtafuerdior’s inleppinhyy vt redepary’s rotation
reﬁ@ﬂv@ ith $heddtatold aite$h§ cBisariyeSRM AecHabgd ﬁemf @l vk i@ chamber

tlgﬂx ggﬁnfﬁi gﬁ ggv %e }l\é\@f ; gfléwflraé © mepﬂma radgallw pﬁwards from
Jh?“@ﬂﬁﬁ6<$ﬁﬁﬂ§fmere conpl etely i mersed. The
contai ners were closed, and after ultrasonif ication
figre Ficignayoé she mptor\aicedrdingtocthe dmvansignfoan easiliebe enhanced by a
crafthad §18ipSe indvédsBEn tel ma®Pn daph&igg.i on, cisplatin
contam nation on the outside of t he V|als was assumed

R p?ﬁef}bé SRbYBEndd éltrll glﬁs ISE“%alﬁ o ﬁﬁ%e rcﬁ 51‘? to be prov1ded with two
ot Y i B e P d R P St %’3%&%3%}‘?% SHiCipigl mounted

rdn e retes peitsyl diningtreoad Ly apposits sidess thevestfed i nto a
pl ati nunconpl ex usi ng hydrogen peroxi de, fornmal dehyde
amdeddvid grifpnted sobgidntisfgr two dhmot©sepatitonavtieptabe arramged in-

(1Rte) alo %EPe'prﬁoﬁ)r*ﬁ%%eflﬁn‘ét eééﬂaéf Whishlcabitids S 24 Bdrkin é:hamber

SIS, I nuMm was r
RS binassie aydiens Tonad PaTapCTDes: Rhith duavAasson O e
Zs‘t@%ge Fleevd, ibeirtg lotatdd taegliadly digrdaddd netptivedd oex tanatdter..
Sanpl es were diluted and reanal yzed in case high
concentrations were encountered. Ten bl ank sanpl es
(enpty vials) were extracted, anal ysed and conpared to
the cisplatin vials to correct for background val ues
of platinum (50 ng/1 extract) . Values of absolute
anDunts of contan1nat|on found on the V|als (Pt abs)
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al so applied on the values of contam nation per area

surface (Pt -area) , the values of contam nation
woebm@ieogo t he contents of the vial (Pt-rati oPOTNG2K)5/000280

and to all values corrected for blanks. P-val ues of

0.05 or less were consi dered si4gni ficant. Data were

characterized by nedian, range and quartiles. Results

of:uzttﬂﬂ@r feostS Fifie gfrc%%ﬁtnﬁﬁgntﬁcfh %hﬁbé&ilﬁ@%ﬁgntt &he Following
Is clear fromthe above

ckar.
CSePapR Wi e forhs PSR AP g 18 RARCE |
p raneters are significantly ower for the protect
viig 4 19 2 DERPAFIEYE Y6 Ple? TIRHI Aceidéng tA f&l@gnyentlonhpgowded with
pﬁhm&eexpnme working dhagbehéortiiag c2vivies.h an envel ope 6
PRds it Q e%é J«l%%f f@%eﬁﬁt@ﬁhéfﬂ@ﬂom si de

Vi a . to investi ate

n
o nalen, Bieat PR % pEironshA Yirng Panbeg Hamptor
aF igoﬂtw) mpstspekidye Gy o staok $>detsw¢1mhaft'oemiswsupply pipe for pressure

aﬁl@aﬁenml thQ':’r@ﬂéPbBﬂ t@fthé erﬁlﬂgahﬁﬁw ned protected

tests for
Ph Sathes By Rk A Bl o B et
| st ﬁtl@ aerspgelivroview afithe Ketohetingrisart faspbe rotat/sipéstons.
T04-1068) . The applied test procedure consists of the
ol fipwi agnqgier 2@ adcordidgdp thedventiomidilluptriated grith af int#iGe 20a for

Cﬁ@g?ﬁrﬁ tlﬁaeﬁl%lm hasndesd aié Wit‘h;dﬁ&ltg&ng'dﬂ’lle%ﬁfttm at 1ts 0ppos1te
oo FF A ST PebaL B A e

refriprespas imediws dslivered fwvalae ckiqrnalpretore oedomm spersy. The drive
. prebairs nrafya&e Xamie, e thignafteP tha\tetdr PabyPhesss éSga, air,

Fslrgg}g e4 1@56 whi ch sinulates a hospital floor.
b oF ke

Ve been perforrred with three dlfferent

f Vv aI 1om v vials an
38 ffusGlaig & B T ATAoL T Contiied o6 SO em e cogpotigats; ymotor
TeASEIZ Asta Siaer néréﬁ 1p@ FotoF e 280vidle @lmdthm@pmhg% filus two
tistopsaected vial 1 falls froma shelf on a hospital
floor. The drop height is 185 cm on random positions

OAcéd}@m\gl 3% ndBRenDR LIRS Aed $h @h%) 1-thrkB ene%uf E@&r%n@ Rre

e s .t ake, pl ace
bR b0 F TP RS ol 8T iR Op i F apised i gymoter
t¥ptign @rﬁyr%eq gyaploged 29 r‘muerrfrdaaaf dwpras georesych materesections similarly
fmbhmmﬂ hg-lin@blrethidedse Sk moedr mmqaimesmh tHreé Bylivtiradl

!:lt’leSI g déﬂqx%lthqgl\gorkﬁl{bﬁcl&ﬁr%e‘f%tl gJi %I’l ilng COlnénOl'l

|n Jcaf as vi al &8s unpro ect

veyaingrisal mptog caging|26. 2 wi t hout an envel ope 6 , are

|nd| cat ed as vials without cover. The results of the
dogsneead the moATLasingr Wpisisempesed of 4 §ong shambergPagadtteg

| intdrivedfand tloashivegs LaplogethemBilitr a 'ddidk\/lﬁﬁtet% RVIRSIS Wfefinterconnected

RS UPBLLG LA SX4SHIM B BASHIE, Zyr oo The

present 1 nven rrven

plrneﬁg Uy gn ﬁgﬂn%'edlactgpﬁl llrn)gg ii uﬁt aet\%a ?}Pﬁaqgl ﬁ\ﬁ{ g %ﬁ I Fical sleeve

sour
cafvairdfé“mes ArERATisal Y ity e ﬂilﬁhltadlﬂé apﬂ axinl diseetientmahe frant chamber
.2 ditlesy fremctharixermédiaterdambefs 20 f o, havlbes®ng (not shown)

V\ﬁ}ﬂﬁ“ﬁﬁk II%t(;r%dgat ably nounted about a first axis,

rrange eccentrically reI ative to the

n a ntrols
i LPRFRTEF a2 ) oo Bl il B LR e proviaeo
vem the neﬁ@hs:ySbm cutsom that forps atretrtetbdigehaige perr?d fasunghe motor
pashlg 7. The difthatde 5drt X i cordtandlySopknI3¥ daiginGRidehard medium

0 280 Bt gt bl SRl neORUBLAGR, ROt nes. I

cases i nes are equi rotor part
which is rotatable in a C|rcular cavity in the notor
casi ng about an axis which is arranged concentrically
to the notor casing's main axis. In US 3 871 337 four
wor ki ng chanbers are illustrated, the extent of each
being limted in a 90 degree area within the rotor
part's radial dlnen3|on |n t he not or ca3|ng The

o s o o s L 1 a o
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GB 1 578 644 illustrates a notor of a simlar kind,
provi ded with six working chanbers. The notor

weaecewrodigog to the invention involves an expansPam/N02005/000280

notor, i.e. a sinple single strgke notor, driven by
pressure supplied by a pressure”medi umsuch as gas,
air, steamor hydraulics. By neans of a piston the

r UFHUroRﬁrl’i 28 forged 1s| aﬁrre{r@bd% 88 opULNALFALd sitbstMtial englevEFotation,
go {n e%r:}q%p 1%@0 V\% bvg g%e n@s%onls %Oeﬂ:?gr ?&?{189 a&ﬁ tﬁaq ?hé IOOtt(?Ir s 28 total

r domuabn éhwzslnres&ﬁreas&}a@heﬁ%illa i S@@eléﬂvmna&lml QVPIb% a6@angle of
| BotalionMOpeiat aglisgion i bsredyalshidved bifpréssi@rmpditin supplied in the

r es?{c{ 36‘(} ea%g?ﬁr c?@ro?ﬁg)g%h\ghﬂ? Etotﬁ”xe %Qﬁqte tfig@ ﬁ{elr‘? ﬂe&ﬁnﬁﬁl (/ﬂﬁ{ﬁon in the

i Retor o\sguep it PN einge kAT m%r 7 apuisan theygoiogsonginetion are so
pefesizhed yharal pansaaarcasilpbapreinced e awomatddngacddued Yt is also very
thaty Ecpﬁs@ém'bhzearﬁfﬂﬂ se%fé‘ﬂh@gn&tiﬁgp@ In mbBEcRESTHRE can be done

di vides 0osa 0,.a ssur
ARG B0 TAPEHAHLS CHsHD By R iaah e SriR B GILgs Ehd fiywheel.

piT&teanotoN®illGvin 686y wleuwati rsatoeshly veithntfiree st mokepistinsr

with a cylindrical cavity and a rotor part that is

edaeht iitembddiatewhambersia2, as ilbisataedl inafvg.ty a bbne 26 ot provided to

p%&a@@;ﬂe 1BForpai’$ £ 8 AT gﬂb?u% ag. part, which by :

means of a pressure spring is pushed in the rotor's

ﬂ tﬂé bgv}fl{,ﬁ%{é PN aE ?llﬁét*a%dqﬁ ﬁé’pp(%ﬁéreqp th'c‘;?é"?3 @ﬁﬁ'r@é&vmg one end

fo 4 Halar ARty lﬁB@fdmeamp@P% ek %mtﬁg Smr%ﬁsareplaﬁi?m%mtake 20a.
t HEher stttor ppar3tl,is titelaro famipgrh ineced sapply pipe fupupslyaof pressure
. es&ﬁ Oiglaﬂnocﬁﬁ?ﬁtafc S04} %rﬁﬁ{%&'ﬁ.cav' ty, withthe

at the volune o rklng chanber is

Se{ﬁﬁétﬂ% llﬁ E' te Qr rln&t?) cEah |s¥atl) . 8¢ ﬁ@'r!)fotr%art 28 with
£ i e Shes ﬁ"? b &1

\A@ehmfm@%lﬂﬂ rsg%réﬁaat i %fk@a paFe wt@qqoylected by
ndeeys yTlixenkhfysmé re@inddyinikeytvhps ﬂﬁxﬂ on teasitoigpart and hekeyways 29d on

MQhOh; %%Eb Sk HicH SFe gﬁ@&@-moﬁn{egtt@ttﬁ@hﬁﬁge part 29 at

s aw 'cttﬁw & Brobinaroathy kel et o rE ey ers 28 on

mediarmart| 38. &idge part 29 with histonst B, 3Shinged tHereondfogm sgaling
pl s@ﬁ*ﬁc@@&éau‘lsﬁ tid M@Eorrﬂi%tg%d26 Whlee kifalllsat%hﬁ@ﬁdTh@ hBfse part 29

pi 0si t ”
ol B ool P BRERD Beob el i ey g o seting
t rselrfaé@ againg the murtopeasing’ 8:8ﬁtlmﬁrl%fdl 1d when éhféﬁ@tﬂné 307, 30” pass
f anqelly inwAdlppeSted ®ndedirim The plate part is curved

in the longitudinal direction, thus enabling it when

pl ™t dohek ﬁ)aa@w@ﬁ&l §e1aﬂad sfé@éﬂ"@e[rﬂgl Inlih I eRIANdiRBEbN Brdugh each of

148 Fﬁ?}gﬁffrs%mgs%? g}oé %i%{%gtﬁg 61313 gpgr?&r 2%%15 oft}gtatlon 28c and

r athf: atater ot @Bl ﬁ@ﬁ?eﬂéfp@ aemealfagis &er@pgﬁé gecegtrecally relative to
meHe wibtbOcdsng:’H06 @ais aRIseXRUr € chanber, while the
rotor part simlarly covers and uncovers a radially

i W@'Sythk‘iﬁﬁ)tr %@rt%f‘s 1H@§fﬂt&91rf ke forﬁ'o‘f'arlehﬁﬂﬁﬁilasﬂ&Qe with shaft

et MOy 28 AU s Hrguhiedild Sort openiges 28a are
r quevidsd r"fhlch\ml@mqnscaé@/whdhe part apensigs g9 ip hn/hiase part 29 and

pafkcHaksd digedtlyoimtdfelite pesssti@ychatidet pesl to the notor.
In addition, the solution requires a working chanber

WI iThra mmkdt&aﬁﬁfm m@ﬂmstrhtea with ﬂﬁ@@ @wc{mhﬁgs 31a arranged

ur.e- of -.ei

aﬁ%ﬂﬁx Gre FirsyBaor brr erevs B rebBaf sy et dindiar
pI rosgigareach o6 thedwter past’ afZB\p@rtyon@@mgsu&&al doggnpmapates in succession
t hgithek kbR dchaihly portdpefiBe MREnak s@torqfart 316
present invention is to provide a sinpler and nore
efficient solution than that derived from WO
03/ 012259, which represents the nost obvious state of
the art. The notor according to the invention is
characterlsed i n that |n a knomn per se manner the

. e o e o
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20

achi eved of the piston's pressure-bal anced, convexly
curved | ateral surface during draining of discharge

wordickomgosom t he di scharge chanber. In this coRIEMNG2005/000280

a significant advantage is that .the port opening for
drai ni ng di scharge medi um from Phe not or casing's
cavity is constantly open, thus enabling the draining

t OTpr1§t@hrpa@td3(D L’b&hxbﬁhsalll%@t@é(t%ﬂ '11@ %Fea'f@rlﬂ:@aﬁl {Dfig 6, is equipped at its

PR 0k AP oSt R 3088 08 Bl Ay e BEDlSoport and seating
pragaust thegnptoasesiog’s A6ainpel el 2il a. Bhspiabling of Srawpistyn part 30

nebankwatda a@dqbfmﬁpeadﬂlwtocme\tswmaﬁtﬂxvﬁﬂe hbd MoRRAn axially

t I%%téngﬁr% ﬁggbd a(ﬂgth% %;oﬁ%gggsxhﬁgw 1uns Pﬁr ﬂ?l‘é’ﬁ%#% otor part’s 28
et HE? rpéat%q#leZ&?a{,F ﬁl@ W%OWWW@@ iDéaP PRFHEris \mwldedl wﬂhea concavely
naured Igagsubetwé’m J0befabivigahe pASEING chathbeh214 6# @ hinge part 29
PahH- °q d ez CBH?#OBBEE{ &é@%xl&a({uh{é’& ﬂ&krs%kﬁtcg gOc facing the

pi I clent sea

éf%f{?‘ia ‘i‘hé‘ncbﬁésié\uty s inner wall particularly |n
the piston's said passive working position. The notor
actBrRitisgotes Ragies ﬁg Pisien 30 hps peprprst 2 phvatiagtee Veseant iforwards
t hatl bac]sWantd@ relptive td dremdta@rpagd §lths pispdny3@ign fu@ktivated state is

SYBRLVedPin MEREE Hﬁ ‘flﬁ 'tﬂ'{b E)BSlﬁtBﬁ tlrle?g%{on?@% c?ﬁ@eng gurved back

port e.s rac
oagﬁﬁ?%?@ Bimites seglimisBreninb Abadt gRoRSbESRIpRcIRIE s 26
n@dhuﬁm@@IHMﬂ\wdtRImg chanber, and that in the notor
casing's wall there is provi ded a constantly open

diFsgirar3gidlusipeates tig: lingephh@oweitlk twg pidtedTbgits 8@, 30”. The piston parts
dizpe hRp-gRe piis gnéﬂltéf’d bR Hu?r?étﬁl:&l?y Bﬁ%(?s?t‘é%?&eg%?‘?ﬁéh{ng@ﬁart 29.

of ressur he s

§ Heanst Eﬁawmé ﬁ&m&éﬁl V‘(ﬂf iy fgo Pap%%ltep\aﬁartkmg«vhases
t ldarisgriee tdteepat’ s 2 veangl @gbmiatico60Y), each datiltaneshisbf providing an
t Refeb @V Ofor§ud Al @k bRk haRY2 st AGHE OFO roﬁg@sri{e' ofk‘?ﬁ%hh%s

relative to the stator part. The constantly o
di 'F‘§§ 3935198 11&&%&8“%{5\ Qrt g a{:‘(f%f 1| @ a¥e Qfeﬁ']é'c}osss the rotor

OQF @ q%?%rglfilrﬁee Qgszgféﬁggpas Epﬁ(gggﬂ fsq?xé?%ya a¢ross the rotor

t ertiro Hradaal pdard. fig thie position e platopart 40 sactiyedin the cut-out
enbargfch Pyt pHsk | S
capacity. pA pr e er?%gﬁghggg?%%%%h§%§g6ngﬁﬁggﬁgfQfd
the rotor part to be provided with two forwardly and
backwardly pivoting piston-formng plate parts, which
are nounted on the rotor part on dianetrically
opposite sides thereof. A second preferred solution is
for two or nore separate cavities to be arranged
inline along the notor's centre |line, each of which
cavities fornms a working chanber, the separate
cavities' related port openings, which are arranged in
the rotor part's storage sleeve, being | ocated

angul arly displaced relative to one anot her. Further
features of the present invention will becone evi dent
fromthe foll owi ng description with reference to the
acconpanying drawings, in which: Fig. 1 is a

per spective view of a notor according to the

i nvention, provided with three separate worKking
chanber-formng cavities. Fig. 2 is a perspective view
of an internediate chanber. Fig. 3 is a general view
of a cross section of a working chanber in the notor.
Fig. 4 is a perspective view of a stator part, which
forms a supply pipe for pressure nediumvia the rotor
part to the working chanber. Fig. 5 is a perspective
view of a rotor part with related, outgoing drive
shaft. Fig. 6 is a perspective view of the rotor's

hi nge part for the rotor's pistons. In fig. 1 a notor
20 according to the invention is illustrated with an
|ntake 20a for pressure nedlun1at ~one end and mnth an

oy . ~ 1 o, e o
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In fig. 2 an internedi ate chanber 22 is illustrated
that forns a cylindrical sleeve and defines a

woybicrudrgogal cavity in the radial and axi al di PETINO2NES/000280

The front chanber 22a differs fromthe internedi ate
chanbers 22 in that it has beari ngs (not shown) for
mounting a rotor 28. The front chanbers 22a and each

of the internedi ate chanbers 22 are each provi ded on
tQleAPESi phery by a cut-out that forns a rel ated

di scharge port 27 fromthe notor casing 26. The

di sthar g& motdr (20) disveaoins pessirg noghamfsappdedimiman external

di schar ggrmLéthée9ealﬁ§ﬁ§hg%qﬂot%& BedAs g%iqbﬁﬂ%&%@ chamber

in the r _casi.ng.24Q. otor's 28 r IS .

arr anged 13’ Wg“%p‘lsl%ﬁ’ﬁg G0 & REEFUr S phanzer zgf?)ean&ra discharge

r ot at i onghdmoberdRabpbemeans pHa pesdah(3F), ierpasoonpaBd28) is

?ﬁr rot a%dt@ﬁbwﬂﬂohﬁﬁa abhﬁtz&z flahq_refxﬁs @%p{,%}?bh ssogr%ﬁ%_ eliRccentrically
e six pressure.chanbers i S ar ma .

over a Sgedat%eg Oethg G %?héﬁl%ebﬁt(? %"a ?f’%{? g&(’:) ghdvdich

her eby ae¢nteals@petingrad slgsengretiinuinleinsst (286) phtherpressure

tSﬁli d 360ckagb& (l.Qﬂ ay, Sihalel tA8 piviér €308} istﬂiﬁoﬁhﬁﬂﬁnﬁe'td@out a second
ere is_Jv i or en it is

runni ng. a%?lglZég@t%aﬁélgélgégﬁgﬁgﬁgk{lﬁ% tor's

const r ucthasactgrigedia 1Baki gned that al | _parts can easily

be produciad knovalpanstashiercie hiege phit (29) plovidegeskeyling-forming

easy to assG{Et g%aﬁlé;% aﬁl‘o%é‘iéﬁ@ﬁ"@il to@?h%?{igggg?gpeﬂ’?@l)

cases this can Vﬁ oyt the use o
tool s. TREFYAY Repheralawalt &41¢h starting notor and

f1 ywheel - thh@stootie formdd by anirvelny cumied platd pertdd01h139”), which at
Wi th thrgge efid 0590 RIDURRA- or RetrbRr 'pQHE(QBg%@Eﬁhe other end is

O S he b  Sh SPubd phi o ag o gt chumber'
portion @3B .citcularperipherl plalt@193ands illustrated in

fi gi { 5. thefiStonSpadt (307 @ Pk 86 é:[\ﬁﬁ@d fc'{rwarmmkafards in the
a stator . ‘ S

o eseur ¢ "B PRPR 13 SPHIRRRY allal gt IaCBYSY gt 29)

t ubul ar , PeEPhrAlgsuaRicE aatiedled HyFBe presswe meiuBuppl y of
pressure medium fromthe intake 20a to the rotor part

28. 2| | | udtmatcsdcrerdingyto daiar &, t he notor casing 26, the
stator pakdraddrisédm that or part 28 with the hinge part

. Th '
o eSSl (2 5, % R 0y o s
keyways z@éwtqﬁ@m&r&%@@,m in keyways 29d on

t he hi ngeaporitop2Ringl{3d aplisthensat3Opak (1) iategacts with an inlet port

pi vot - mo ' i .
attached %%fg%g%ﬁg% r rggfggggﬁéuf? %f ﬁg}? I%néia?g %@é@gﬁ % éh ® pressiire
keyways 2 i (CbtoAPart 28. Hinge part 29 with

pi stons 3@ the30btohicagjeg’st(R6) wal i errangwlad corptantlyf graslischarge
agai nst Bﬁ@mﬁ?(@@ &R thY workifig ABRH e8| 1)isdakgY ciédntber (21b)
The hlnggbgar 29 al so has a cut-out for receiving the

pi st ons 15chag€e\hi ch alternately forma sealing

surface agai nst the notor casing's 26 inner wall 2 1d

when" t he%pﬁngfoér%c‘@@“}g toelaigad O1i2 fully inwardly

pi vot ed clardeteriead inTthet thetrotor partt (283 wathdhe diegegehrt (29) is

Saah ot PPdvidedwitlbwbToh MR bAIGREA VORI B forming
o or pablbte 5B L 3@ phit 416 PO e et apallxfpposite sides

part's 3theredncentric central axis 28c are arranged
eccentrically relative to the notor casing's 26 main
axi 4. 20c A hntdriagcording® ot affthpatdimg8-3,s il ustrated

in the fepimokriedt thatiHeGalion fEANE 1AM p%Eta(%b_’;zﬁp" id Squipped

the rotor .part. s .28 sleeve wall S|xgﬁ%rou - n or
openi ngs "B GrEIE SOPSRYEDUITAT BENIN ‘CHEES b D) YHHE: can
port openings 29a in the hinge part 29 and di scharge
directly into related pressure chanber 2la. In fig. 4
the stator part 31 is illustrated with three port

openi ngs 3la arranged axially in-line in the stator

. L L
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This means that the pistons 30", 30" can work in two
opposite working phases during the rotor part's 28

wange@1odosr ot at i on (360), each sinultaneously pPCONOEDITH00280

an effective torque to the rot%r part 28 in the two

opposite working phases. Fig. 3 also illustrates the
pi ston part 30" with optiml surface area across the
rotor pargropidé@edi-AHrmPh@MeutmeRt b ihi’&h@kﬁbpga§g"(2§)aﬁ§eripheral
m ni mal sur ace(grea a02ﬁssfthe.r8i;r Barﬁ's 8 raq%a face

ol ane. | AUHAPEARDE G4UHRPLHET B 18U oR oMy Fulved bark St

in the cuBOouin a2der tarpoh spaling abutpaskagpénssthe metarsasing’s (26)

casi ng' s igferseal (n@)poi nt 21d. CLAIMS 1. A notor (20)

driven by pressure nmedi um supplied froman externa

Ror B ng. hakeccfiINE L bR HIAMICER, 19 {20 et o
chanber (teraisg® it tel Simgetoniib @0t b0 RIELRYS (200 one

of a pi steemEregeparaishavities arerangrk eagipByming a working chamber
rot at abl Y2 ppukd Bletatpetings (284)Sh thxiciof g€ 28)WhiseParb working

Chanber Saauprgr RbubedStd il AfelRed iy o one another

opening and closing of an inlet port (28a) of the
pressure chanber (2la), while the piston (30") is

pi vot - nount ed about a second axis (30d) parallel to
the first axis (28c), characterised in that -in a
known per se manner the hinge part (29) provides

seal i ng-form ng abutnment against a |local area (21d) of
the working chanber's (21) circul ar peripheral wall
(21c), - the piston is fornmed by a circular curved
plate part (30'; 30"), which at one end is

pi vot - mounted on the rotor part (28) and at the other
end is arranged with sealing-form ng abut nent agai nst
t he worki ng chanber's (21) circul ar peripheral wall
(21c), and - the piston part (30 30") can be pivoted
forwards and backwards in the working chanber (21)
towards and away fromthe rotor part's (28) periphera
surface, controlled by the pressure nedium 2. A notor
according to claim1, characterised in that - a stator
part (31) fornms an axial supply pipe for supply of
pressure nediumto the rotor part (28), and - a port
opening (31a) in the stator part (31) interacts with
an inlet port (28a) in the rotor part (28) for supply
of pressure nmediumto the pressure chanber (21a), and
- in the notor casing's (26) wall is arranged a
constantly open di scharge opening (27) fromthe
wor ki ng chanber's (21) discharge chanber (21b) to

di scharge. 3. A notor according to claim1l or 2,
characterised in that the rotor part (28) with the

hi nge part (29) is provided with two forwardly and
backwardly pivoting piston-formng plate parts (30
30"), which are nounted on dianetrically opposite
sides thereof. 4. A notor according to one of the
claims 1-3, characterised in that the piston-formng
plate part (30'; 30") is equipped with a circular,
concavely curved pressure surface (30b) which
canprovi de seal ing-form ng abutnent agai nst the rotor
part's (28) peripheral surface and is equipped with a
circul ar convexly curved back surface (30c) in order
to form sealing abutnment agai nst the notor casing's
(26) inner wall (21d). 5. A notor according to one of
the clains 1-4, characterised in that in-line al ong
the nmotor's (20) central axis (20c) one or nore
separate cavities are arranged, each formng a working
chanber (21), the inlet openings (28a) in the rotor
part (28) to separate working chanbers (21) being

| ocat ed angul arly displaced relative to one anot her.



