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1 - Title: A centrifuge apparatus. Technical Field Thi s

i nvention relates to novel |ocking nechanisns to rel easably secure a
container into a centrifuge apparatus. 5 More particularly, the

i nvention relates to an apparatus for centrifuging and furthernore
automatically handling a container for separating a: conponent froma
liquid, e.g., bvoetrossh a preferred enbodi nent the apparatus c®€CT/AUSE/19506
separate a conponent such as fibrin nonomer, from plasma, where said
contai ner conprises a cylindrical nenmber wiqgth a lower rim said container
10 further conprising a piston nenber with a tubular piston rod projecting
upwardly fromthe upper end of the cylindrical menber, and where said
appar at us conpr Ikl 8! ge @ppatatysyt able with a flrst gri ppi ng nmeans

rel easably gripping the Iomer rimof the cylindrical nenber when the
container is placed thereon, said supporting turntable being connected to
15 a first aCtiIﬁﬂﬂﬂﬂdﬂﬂﬁEﬁ for rotating the turntable with the contai ner
about '

This invention relates to novel locking mechanisms to releasably secure a

container into a centrifuge apparatus.

5 More particularly, the invention relates to an apparatus for centrifuging and
furthermore automatically handling a container for separating a component
from a liquid, e.g., bicod. In a preferred embodiment the apparatus can
separate a component such as fibrin monomer, from plasma, where said
container comprises a cylindrical member with a lower rim, said container

10 further comprising a piston member with a tubular piston rod projecting
upwardly from the upper end of the cylindrical member, and where said
apparatus comprises a supporting turntable with a first gripping means
releasably gripping the lower rim of the cylindrical member when the
container is placed thereon, said supporting turntable being connected to

15 a first activating means for rotating the turntable with the container about
the central axis thereof, and where said apparatus further comprises a
rotatably journalled piston activating mechanism adapted to activate the
piston by means of a second activating means and provided with a second

gripping means for releasably gripping said piston rod.

20 PBackaround Art

PCT applications WO 86/16715, WO 96/16714 and WO 96/16713
disclose a method and a container for separating a component, such as
fibrin I, from blood, by centrifugation, whereby blood admixed an anticlot-
ter is fed to a first annular chamber in a device, where the annular chamber

25 is defined by a cylindrical outer wall and a cylindrical inner wall, both walls



the central axis thereof, and where said apparatus further conprises a
rotatably journalled piston activating nechani sm adapted to activate the
pi ston by nmeans of a second activating means and provided with a second
gri pping means for rel easably gripping said piston rod. 20 Background -
Art PCT applications WO 96/16715, WD 96/ 16714 and WO 96/ 16713

di scl ose a net W§972a635a cont ai ner for separating a component, o
fibrin 1, fromblood, by centrifugation, whereby bl ood adm xed an an?ﬁ? ot -
ter is fed to a first annular chanber in a device, where the annul ar
chanber 25 is defined by a cylindrical out2r wall and a cylindrical inner
wal |, both walls WO 97/ 20635

PCT/ US96/ 19506 ext endi ng
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about the said common axis to substantially separate blood into a cell
5 fraction and a plasma fraction followed by the resulting plasma fraction
being transferred while influenced by the piston body to a second chamber
defined by an outer cylindrical wall. The outer cylindrical wall extends
coaxially with the said common axis, whereby a fraction with fibrin 1 is
caused to be separated in the second chamber while a suitable enzyme is
10 being added. The separation of fibrin | from the plasma fraction in the
second chamber is carried out during continued centrifugation whereby
said fibrin | is deposited on the cylindrical outer wall of said second
chamber, whereafter the fiuid fraction collected at the bottom of the
second chamber is transferred while influenced by the piston body to the
15 first chamber. The fraction with fibrin | deposited on the cylindrical wall in
the second chamber is caused to be dissolved by addition of a solvent and
by centrifugation, whereafter it is transferred to a receiving container
placed within the piston rod by passing after addition of a binder to the
enzyme through a filter removing said enzyme, whereby a fibrin-I-
20 containing solution is provided. As the separation of the fraction containing
fibrin | and the remaining plasma fraction are performed during a continued
centrifugation in the device, the fraction containing fibrin | is so heavily
influenced that said fibrin ! is efficiently separated from the remaining

plasma fraction.

25 European Application EP 654,699 discloses an apparatus for initiating such
a centrifuging. This apparatus comprises a housing which is basically
divided into three compartments, viz. an upper compartment, a central
compartment, and a lower compartment. The container with the fluid to be

separated is placed in the central compartment. it is placed on a rotatable



5 fraction and a plasma fraction followed by the resulting plasma fraction
being transferred while influenced by the piston body to a second chanber
defined by an outer cylindrical wall. The outer cylindrical wall extends
coaxially with the said common axis, whereby a fraction with fibrinl is
caused to be separated in the second chanber while a suitable enzyne is 10
bei ng added. Th&¥Q&2M63kion of fibrin | fromthe plasma fracti qemesokidios
second chanber is carried out during continued centrifugation whereby

said fibrin 1l is deposited on the cylindrical outer wall of said second
chanber, whereafter the fluid fraction coll8cted at the bottom of the
second .chanber is transferred while influenced by the piston body to the 15

first chamber. T. t It Wy [ te A [ ' wal |
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sol vent and bynsututingl agadutpot shhftr efbat miotort wihicH isihelsed énl the lewer
recei vi ng contai ner ed within the piston rod by passing after,
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separation of the fraction containing Ibrin | and the remal ning plasma
fraction are [Ser¢entrald adisr ahgp snupnberi ofiguocess stapsr | Thegdattern proceshestgpsi ce,
the fraction containing fibrin | is.so heavily. i pfl,uenced that said
fibrin | is effi SPRRAGL e oparating piogess ahighthe,fuid s §6 Be subectiding
25 European Appin 6rfer @b besdpaiaiedintl it @6sifedliuia RidRiptnents. OThd Bortaitierng
such a centrifuging. This apparatus conprises a housing which is
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pl aced on a rd athlblupper compartment. One of these two motors co-operates with a
gripping means which is rotatably journalled and adapted to be vertically
displaced so as to engage and co-operate with the piston rod of the
container. The other motor is adapted to activate a bar, which in turn
activates a receiving container provided inside the piston rod and in which
15 the separated component is finally collected during the centrifugation. This
centrifuge apparatus corresponds to the apparatus described in the

introduction to the specification.
Brief Description of the invention

The object of the invention is to provide an apparatus allowing an easy and
20 reliable engagement of the lower rim of the cylindrical member as well as
ot the upper end of the piston rod independent of the rotating position of

the container.

In satisfaction of the foregoing object the first gripping means is adapted
to automatically enter a locking engagement with the inner side of the
25 cylindrical member independent of the rotating position of the container
relative to the supporting turntable énd upon activation of a third activating

means when said container is placed on the supporting turntable, and the
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which is rotatably journalled on a journalling shaft, said shaft
constituting an output shaft of a notor which is housed in the | ower
conpartment. Accordingly, this notor constitutes a nmeans for generating
the high rot at iyphainegpeed at which the container is to be rotated about its
5 central axis at a nunber of process steps. The |atter proces8CEUSHIS06
correspond to the separating process which the fluid is to be subjected to
in order to be separated into the desired fJuid conponents. The contai ner
Is retained on the turntable by nmeans of gripping nmeans engagi ng openi ngs
shaped along the lower rimof the container. Two notors are arranged in 10
t he upper conpakbkoand gritpiegohedriscis adapredtd succeedingbde bad asrtavnbtically enter

gripping nmeans whjch is rotatably jqurpalled and adapted to be vertically
di spl aced so as?@ bcgﬁ&&BgﬁWEBg(ﬁigT &BE Ristan fork “[PPBt Betiyasipn, pf (3, dourth
contai ner. The QLRGatinghWMansS adapted to activate a bar, which in turn
activates a recelving container provided inside the piston rod and in which

15 the separated conponent is finally collected during the centrifugation.

I nt Toduct | on. 1 of8 RBCHERTRT doeary sb60ateal Sg ol of M, :65°Fiee BRub i on

The obj ect ofgt kentdiHenid @Asired! By i direde asfivalieidioF! the Adspevting =dhivaaAy and
means, and further the piston rod is retained in a locked connection with
the second gripping means while said second gripping means is vertically

displaced when the second activating means is activated.

The first gripping means may according to the invention comprise a
10 plurality of locking legs, which at a simultaneous activation of the third
activating means are moved in and out of engagement with the inner side
of the cylindrical member at the lower rim of the container, and abutments
may be provided in alignment with the free ends of the locking legs, said
abutménts being provided for the abutment against the outer side of the
15 container. As a result a simple retainihg of the lower rim of the container
is ensured when the locking legs enter the engagement with the lower rim

of said container.

It is according to the invention particularly preferred that the locking legs
are identical, projecting legs on a plate-shaped body of a resilient material,
20 and where each locking leg rests on a ridge on a turntabie, said ridge being
positioned immediately inside the lower rim of the container when said
container is placed on the turntable, and whereby the blate—shaped body is
fréely rotatably journalled on an axial activating bar provided in the
apparatus, said activating bar extending coaxially with the axis of rotation
25 and being able to move the plate-shaped body by means of the third
activating means between a substantially cup-shaped releasing state in

which a container freely can be arranged on or removed from the



20 .reliable engagenent of the lower rimof the cylindrical nenber as well
as of the upper end of the piston rod independent of the rotating
position of t he contai ner. : In satisfaction of the foregoing
object the first gripping neans i s adapted to automatically enter a

| ocki ng engagenent with the inner side of the 25 cylindrical nenber

i ndependent of tW@97/8R63%i ng position of the container r el at porpussenvide
supporting turntable and upon activation of a third activating nmeans
when said container is placed on the supporting turntable, and the

WO 97/ 20635 5 PCT/ US96/ 19506
4 - second gripping neans i s adapted to succeedingly and automatically

Fourth  activePRG TG REabis shld pinf SidRdirr Stah i WA H o e Bt

engagenent of thehkWtegeragagd tiidContainet0Thair8fultihg gfippiligereliis ds diktreniely
activation of the respect | ve activating nmeans, and further_the piston

rod is retained isimple.cendit BRaRyclo mgr%quture and operates in a reliable manner
merely by vertically reciprocating the activating bar in axial direction.

5 The activating bar may according to the invention comprise an engagement
means which by a snapping effect enters or exits the engagement with a
resilient locking means when the plaie—shaped body engages or disengages
a container. As a result, a good retaining of the plate-shaped body in the
planar state is obtained, in which said body engages a container in such a

10 manner that a predetermined resistance is tc be overcome in order to force

said plate-shaped body out of the planar state.

The locking means may particularly advantageously be a stationary,
rectilinear spring bar, and the engaging means in the activating bar may be

a transverse groove.

15 The second gripping means may according to the invention be freely
rotatably retained in connection with the second activating means and
comprise a supporting ring with an inner circumferential recess, which is
provided on the side facing the piston rod and is adapted to receive the
free end.of the piston rod by way of a displacement towards said piston

20 rod by means of the second activating means, said supporting ring on the -
inner side carrying a coaxially accommodated, fixed coupling ring with
substantially axially extending, resilient locking webs, which in turn extend
forwards towards said recess, the free ends of said !ocking webs being
positioned at the inner side of the piston rod when said piston rod is

25 received in the recess, and whereby a biased, axially displaceable locking
sleeve is coaxially arranged inside the coupling ring, said locking sleeve

being forced by means of a spring into a locking position in which it has



t he second gripping neans while said second gripping neans is vertically
di spl aced when the second activating neans is activat ed. The first
gri ppi ng neans may according to the invention conprise a 10 plurality of

| ocking | egs, which at a sinultaneous activation of the third

activating nmeans are noved in and out of engagenent with the inner side

of the cyllndr“Qﬂhnmggber at the lower rimof the container, and abutnents
may be provided in alignnent with the free ends of the |OCkIndTn@6@ﬁ“§§
abut ments bei ng provided for the abutnent against the outer side of the 15
container. As a result a sinple retaining ¢f the lower rimof the container
I's ensured when the | ocking |legs enter the engagenent with the [ower rim
of said container. It is according to the invention particularly
preferred that phessedcthentesiliegs Iockingmel’nsjeﬁuhe aopplng regt inty al m@nasahlea

pl at e-shaped bod of ares wher e ch Iockln eg
rests on a ri dgg gRIgment H‘f'gb? H "ﬂ dB‘é “b%‘f Hg a camy on.
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is placed on the turntable, wher eby t he pl at e- shaped reely
rotatably jour nalelew gaid @ntlu&wrw ban:mmatadngte@amo spntgx/ad@agasemn@t with the
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third act i vigokirgy sleevis obebﬁ\am:oekmgtmfgagémahi withUthe 3beking webseatsihag
state in whi ch a caont ai ner f{neel P be arranl%]ed, on or renoved from
t he coupling ring against the force of the spring. In this manner a particularly

simply manufactured second gripping means is obtained, which easily

engages and disengages the piston rod of a container.

10 The fourth activating means and the associated activating bar may
according to the invention advantageously be displaceably accommodated

together with the second gripping means.

At the end opposite the free ends of the locking webs, the coupling ring
may according to the invention comprise a circumferential flange which is
15 permanently abutting a radial collar surface on the supporting ring by
means of clamping means, said clamping means comprising an axial,
through opening allowing free passage of the activating bar, and where
said clamping means further comprises a radial, inner contact face for the
spring co-operating with the locking sleeve. The resulting locking sleeve is

20 particularly simple and furthermore easy to mount.

The focking sleeve and the clamping means of the coupling ring may
according to the invention comprise telescopically co-operating members in

such a manner that an efficient guidance of the locking sleeve is ensured.

Furthermore, the activating bar may according to the invention be provided
25 with an end projecting axially downwards towards the supporting

turntable, said end being such that when it is activated by means of the
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turntable, and a planar engaging state in which the free ends of t he

| egs engage the container. The resulting gripping nmeans is extrenely
sinple, and it is easy to manufacture and operates in a reliable manner
merely by verti P¥#PPF206¥Ti procating the activating bar in axial @&f886619506
5 The activating bar nay according to the invention conprise an engagenent
means whi ch by a snapping effect enters or exits the engagenent with a
resilient |ocking means when the plate-shapedl body engages or di sengages

a container. As a result, a good retaining of the plate-shaped body in the

10" manner i hat -2 19PGhGEVARRG Irsee e Riataptod 1€ BHE AU BHOOCRIPASFIAN WhP

force sai d phpbempnanad e We Mbidol! S63ds thahlrivate said TRRnBYIKI NG
means may particularly advantageously be a stationary, rectilinear
spring bar, and tihdepsndegt afjtheeastivationtdfcthaciecond iagtjvating megns of the piston
transverse groov 5 ongd: gt RPd.Ng S C i

I nvention be freng' TJhe }gﬁéﬁgil#qwgilagﬁ%% Fgﬁgﬁn?lect %n%ﬁ??%ée%gég?ﬁa
activating neaBs sefivating butATthe Secend ¢pippird gans Radvior instancethe container
circunferential recess, which is . provided on the side faCLng t he piston
rod and i s adapt dasifig the Ristos rpd avhich'is te zeeaive the cRMPINERLIP PB FepY of
a di splacenent towards said piston

Finally, the free ends of the locking webs of the coupling ring may
according to the invention comprise projections adapted to grip below a
circumferential inner projection on the piston rod of the container in

10 question with the result that the retaining thereof is particularly efficient.
E - t E - !. tt! D ]

The invention is explained in greater detail below with reference to the

accompanying drawing, in which

FIG. 1 is a diagrammatic front view of parts of the apparatus according to
15 the invention and with a container arranged therein for the separation of

components of a liquid,

FIG. 2 is a sectional view taken along the line II-I} of FIG. 3 of the
supporting turntable shown in FIG. 1, on which the container is arranged
and through which said container is subjected to a centrifuging, and where

20 parts have been removed for the sake of clarity,
FIG. 3 is a top view of the supporting turntable,

FIG. 4 is a sectional view taken along the line IV--iV of FIG. 2, parts of the

turntable being removed for the sake of clarity, -



20 rod by neans of the second activating neans, said supporting ring on the
I nner side carrying a coaxially acconmmodated, fixed coupling ring with
substantially axially extending, resilient |ocking webs, which in turn

ext end forwards towards said recess, the free ends of said | ocking webs
bei ng positioned at the inner side of the piston rod when said piston
rod i s 25 recewoest/206s5t he recess, and whereby a biased, axial

di spl aceabl e | ocki ng sl eeve is coaxially arranged i nside gﬁgwggﬂﬁpﬁhg
ring, said | ocking sleeve being forced by neans of a spring into a

| ocking position in which it has 8 WO 97/ 20635 _

PCT/ US96/ 19506 6 pressed the
resilient |ocking webs of the coupling ring into a rel easabl e

engagenment with the piston rod by way of a camfollower action, and

wher ob 0 . : : . o | :
oleeve, oai d ack il .8 ohricdl SactBnannan i fES I Abring lsdtitof Bt PR 10
5 I ocking ring bsippiagnandthanidiing ahetgistott rodiof nifpeneewtairesy, achdre adibterstai d

| ocki ng sl eeve out of tqlge'locki n&engag‘grrent with the | ocking webs of the
coupling ring aB¥mRErsfdhe GepLAaer IRSNOMN.ng. In this manner a

particul arly si nply manufactured second gri ppi ng neans i s obtai ned,
whi ch easily engages and di sengages the piston rod of a container.
5 FIG. 6 is a top view of a coupling ring placed in the gripping means of FIG.
5, and

FIG. 7 is a side view of the coupling ring of FIG. 6.
D _— f the Pref { Embodi f the | .

The apparatus shown in FIG. 1 comprises a supporting turntable 1 which
10 is rotatably journalled in a housing not shown in greater detail by means of
a ball bearing 2, cf. FIG. 2. The supporting turntable is formed integral with
a vertical driving shaft 3. The driving shaft is connected through a coupling
4 to a motor 5 causing the supporting tumtable to follow a rotating
movement about a vertical axis of rotation. An activating bar 6 is rotatably
15 journalied coaxially with the axis 6f rotation inside the driving shaft 3 of
the supporting turntable 1, said activating bar 6 being connected through
a coupling 7 with a spindle motor 8 with a spindie 9 in such a manner that
when the spindle motor 8 is activated the activating bar 6 can be displaced

vertically upwardly or downwardly as described in greater detail below.

20 A container 10 is arranged on top of the supporting turntable, said
container being of the type described in the said U.S. Patent Application
No. .. and comprising a cylindrical member 11 and a piston not shown in
greater detail. The piston is driven by means of a tubular piston rod 12
projecting upwardly from the upper end of the container 10. The piston rod

25 12 is activated by means of a gripping means 13, which in turn is



10 The fourth activating neans and the associ ated activating bar may
according to the invention advantageously be displaceably accommodat ed
together. with the second gri ppi ng neans. At the end opposite the free
ends of the | ocking webs, the coupling ring may according to the

I nvention conprise a circunferential flange which is 15 permanently
abutting a radi AOWMY surface on the supporting ring by POTAISS6/ 15506

cl anpi ng nmeans, said clanpi ng means conprising an axial, t hr ough
opening allow ng free passage of the activating bar, and where sai d

cl anpi ng neans further conprises a radial, i%hner contact face for the
spring co-operating with the | ocking sleeve. The resulting | ocking sleeve

ST eove and the cINeR mateeht 4 Bl FRYr 15, Hdlbn = saipate' 18 ¥ 0.

i nvention conpri sth@tifgCBal CEF | Jorrecti® I thieretl, NEURIGS Snand theudbliewingnner
that an efficient guidance of the |ocking sleeve is ensured. | .
Furthernore, the deseligien-nthe,gippipg means 1 isfurdermars ioateblydeumalisddtiajed
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5 motor 15 are secured to a common carrier indicated by means of dotted

lines at the reference numeral 19. This carrier 19 is displaceably mounted

on a rail 20 and caused to be vertically displaced thereon by means of a

motor 21. The motor 21 co-operates through a ball spindle with a ball nut

23 stationarily secured in the apparatus in such a manner that a rotation of

10 the ball spindle 22 by means of the motor 21 causes a movement of the

carrier 19 and consequently of the gripping means 13 along the slide 20.

As illustrated in FIGS. 2-4, the supporting turntable 1 comprises a
cup-shaped bottom part 25 with a circumferential ridge 26, on which a
locking body 27 of a thin plate-shaped material is arranged. This locking
15 body 27 comprises a central portion 28, from which six legs 29-34 extend
in the illustrated embodiment. The legs 29-34 are dimensioned such that
in the state shown in the drawing they project beyond the outer side of the
ridge 26 to such an extent that they can enter a locking engagement with
the inner side of the cylindrical portion 11 of the container 10 behind a
20 small circumferential collar thereon. The free edges of the legs 29-34 are
cut along a circular line. In the middle, the locking body 27 is loosely
arranged on the upper end of the activating bar 6, said bar extending
through an opening 35 in the middle of said locking body 27. In addition,
the locking body 27 is secured against an axial displacement on the
25 activating bar 6 by means of locking means 38, 37 provided on each side

of said locking body 27.

A circular recess 38 is centrally provided at the bottom of the cup-shaped

bottom part 25, two rectilinear lengths 40 and 41, respectively, of a piano
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activating means it is adapted to enter a frictional engagenment with

the menbers inside the piston rod so as to activate said nenbers

I ndependent of the activation of the second activating neans of the piston
rod. The resul twwengrmeis vating bar can in a sinple manner be used for 5
activating both the second gripping neans and for instance the PA{IP0p
i nside the piston rod which is to receive the conponent to be separat ed.
Finally, the free ends of the |ocking webs 1¢f the coupling ring nay
according to the invention conprise projections adapted to grip below a
circunferential inner projection on the piston rod of the container in 10
question with tistringbeing arrangedlip said edaessgin ther pasitiors op thié activatirigybar 6

efficient. Bri ef scriptiQ f the aw ngs . The, i nventiqn is
expl ai ned in gr Shpun '(Tet[lgei '%@?%\ﬁp’ﬁﬁf"ﬁ Egpg{se#:@g?% Stna ?b"t thek respertiveg
drawi ng, in whi gide of saidfldativating Bardindile 2éighiging faf Sifbufvn®él graols 3 the
apparatus according to_15 the invention and With a container arranged
therein for the thefg@nathherpiano stringsajsomaintained im posijigndn the bottom of the
5 recess 38 by means of a disk 43 with associated grooves for receiving said
piano strings 40, 41. The disk 43 is secured to the cup-shaped bottom part
25 by means of screws 44. The disk 43 is shaped with a central opening
45 of a suitable diameter so as to allow the piano strings 40 and 41 to
yield and enter or exit the engagement with the circumferential groove 42
10 in the activating bar 6 when said bar is vertically displaced in axial

direction.

When the activating bar 6 is vertically displaced in axial direction, i.e. from
the position shown in the drawing, in which the locking body 27 is in a

15 planar state, and into the position, in which the activating bar 6 is moved
downwards and the planar locking body 27 has been caused to enter a
sate bulging downwards, said locking body 27 is forced out of its
engagement with the container 10. When the activating bar 6 is
reextended in an upward direction relative to FIG. 2, the locking body 27

20 is returned to the shown planar state in which it can engage the container
10. The locking body 27 is fixed in the horizontal position by the
engagement of the piano strings 40, 41 with the groove 42 on the
activating bar 6, and in order to move the activating bar 6 downwards and
away from said position the spindie motor 8 must overcome a minor force

25 caused by the engagement of said piano strings 40, 41 with the groove
42.

A projection 46-51 is shaped on the cup-shaped bottom part 25 opposite
each leg 29-34 of the locking body 27 in order to improve the engagement
of said locking body 27 with the container 10. These projections 46-51 are



FIG. 2 is a sectional view taken along the line II-I1 of FIG 3 of t he
supporting turntable shown in FIG 1, on which the container is arranged
and through which said container is subjected to a centrifuging, and where
20 parts have been renoved for the sake of clarity, FIG 3is atop
vi-ew of the sup%ti ng turntable, FIG 4 is a sectional view taken
along the line M6t FIG 2, parts of the turnt abl e bei porossnysd
for the sake of clarity, - WO 97/ 20635
PCT/ US96/ 19506 8 FIG 5 is
a vertical sectional view through the gripplthg neans of FIG 1 for
gri pping and handling the piston rod of the container, where adjacent
menbers of the Copotvas‘rljgf with & gr groove 52—57 respectively, for receiving the lower rim of
the container 10, the outer groove 52-57 forming an outer support for the
rim of the container 10 when the legs 29-34 of the locking body 27 are

pressed against the container 10.

§ A circular lid 58 is mounted on top of the cup-shaped bottom part 25 for
the protection of the locking body 27. The lid 58 comprises downwardly
extending projections, cf. the projection 59 shown in FIG. 2. Each of the
projections 59 abuts the bottom of the bottom part 25 in such a manner
that the bottom side of the lid 68 is suitably spaced from the locking body

10 27 and does not interfere with the movement thereof. The lid 58 is
secured to the bottom part 25 by means of screws 60--65. The projec-
tions B9 pass downwards, cf. the drawing, between the iegs 29-34 of the
locking body 27 and can be dimensioned such that they serve as side guide
for the locking body 27 with the result that said locking body does not

15 have a tendency to rotate away from a position in which the legs 29-34
are positioned immediately opposite the projections 46-51 on the bottom
part 25.

The gripping means 13 shown in FIG. 5 comprises a supporting ring 70

20 with an inner circumferential recess 71 on the side adjacent the container.
The circumferential recess 71 is adapted to receive the upper end of the
piston rod 17 of the container 10 in such a manner that the inner side of
the piston rod 12 flushes substantially with the inner side of the through
opening 72 of the supporting ring 70.

25 A coupling ring 74 is secured inside the supporting ring 70 by means of a
clamping means 73. The clamping means 73 is provided with an external
thread engaging an internal thread on the supporting ring 70 in a

circumferential recess therein on the side opposite the piston rod 12. This



5 FIG 6 is atop viewof a coupling ring placed in the gripping neans of

FI G 5, and FIG 7 is a side view of the coupling ring of FIG 6.
Description of the Preferred Enbodi nents of the Invention The
apparatus shown in FIG 1 conprises a supporting turntable 1 which 10 is
rotatably journalled in a housing not shown in greater detail by neans of

a ball beari ngwoegdesast! G 2. The supporting turntable is forned integral
with a vertical driving shaft 3. The driving shaft is conf&/eW62™MPéugh
a coupling 4 to a notor 5 causing the supporting turntable to follow a
rotating novenent about a vertical axigs0f rotation. An activating bar
6 is rotatably 15 journalled coaxially wwth the axis of rotation inside the
driving shaft 3 of the supporting turntable 1, said activating bar 6
bei ng connect ed cobplingyting is illaswated ingyeatewdetailain FIG8 d Beando¥ O AsGlivdtidted,

indle 9 i .t hat .wh th i nd t [ tiv d
Phe seri vat i ng. e 2RO ad dieamerista @ cirenterantil JataRE APptIRS BOAHRL, d y
as described incggatsde 6! 6n &hb%k@ngmng?ﬂné\mmﬁhmek% %v%bérf‘ﬁ%&%@“

top of the supporting turntable, sald contai ner being t he type
descri bed in t hdramithe flangerdbedn theifusicated embodiment, theascnupliogpring iy a

¢yl i ndri cal n§n%%bgp]rlgrsggﬂftvglyggﬁ%:g@grWeb%h%sle nlogkifggwaéﬁgSé)gjgggﬂzé%xiglw

piston is driven S ar piston ro
upwar dly from t ferwiamie toaatdsthet side ob theasuppiortiny ridd ZOpidjdcent tisglpidtori fod S

activated by Mean ohgtndinrer sids OF the through apening 72 6f saill supporting ring.
At their free ends, each locking web 77 comprises an outwérdly extending
projection 78 which engages below a circumferential projection 79
10 projecting inwardly on the adjacent end of the piston rod 12. On the inner
side, the locking webs 77 of the coupling ring 74 comprise their respective
radial stop face 80. When mounted inside the supporting ring 70, the
locking webs 77 of the coupling ring 74 and the associated projections 78
are radially inwardly displaced towards the central axis of the supporting
15 ring 70 to such an extent that the piston rod 12 can pass freely in and out
of the circumferential recess 71 in said supporting ring 70. When the
lc;cking webs 77 are pressed radially outwards, they enter a locking
engagement with the inner side of the piston rod 12, the outer projections
78 of the locking webs 77 engaging below the circumferential inner

20 projection 79 of the piston rod 12.

The locking webs 77 are pressed outwards by means of a locking sieeve
81 coaxially mounted inside the supporting ring 70, said locking sleeve 81
on the outside comprising a circumferential flange 82. The circumferential
flange 82 serves in a cam-like manner to slide against the inner side of the
25 locking webs 77 of the coupling ring 74 until it abuts the stop face 80
thereof. In addition, the circumferential flange 82 serves tc abut a spring
83 pressing the locking sleeve 81 forwards towards the abutment against
the inner stop face 80 of the locking webs 77. At the end of the locking
sieeve 81 opposite the flange 82, this spring 83 abuts a radially inwardly
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9 activated by neans of a spindle notor 15 through a spindle 16 and a
activating bar 17 connected thereto, of. FIG 5 and the follow ng
description. The gripping neans 13 is furthernore rotatably journalled in a
housi ng 18 through a ball bearing 19. The housing 18 and the spindle 5
motor 15 are secWORI205a common carrier indicated by neans of gera8éhieses
lines at the reference nunmeral 19. This carrier 19 is displaceably nounted
on a rail 20 and caused to be vertically displaced thereon by neans of a
motor 21. The nmotor 21 co-operates through d3ball spindle with a ball nut
23 stationarily secured in the apparatus in such a manner that a rotation
of 10 the ball spindlg.ZZ bx neaﬁé of thq notor 21 cqgfes a- novenent of the
carrier 19 and coOEFIRSTOPIACE B2 P the FIRPRIREAE2DS “F-0ong the slide 20.

As illustrated in FIGS. 2-4, the supporting turntable 1 conprises a
cup-shaped bottompart 25 with a _circunferential ridge 26, on which a

| ocki ng body 27 oTheclamping meaass Jidapempriease: tuhularpartion B§cextering cpaxipiihg

15 body 27 conpri C ral i lﬁh‘ far! 298 end
in the illustrat eﬁr@&%@’r‘fﬁ'“#ﬁéﬁ@és&gé@%ﬁ%‘g’?de“| rrel%’lé'(l)(aé ed %ﬁ?ﬁ’sﬁ a
in the state showo seturdehelghpping nidanyg 18 in £ball bearin86 Ipresent &y tise heusidg t he

ridge 26 to sucgh extent .that.they can enter | ocki ng engagenent w.th
the i nner si de Bof 1BnaNEAN e insisle It serves A% guige Tpha casmmialy RKERdnG SHPHAF o

portion 87 shaped integral with the locking sleeve 81. This tubular portion
87 is of an inner diameter being smaller than in the opposite end of the
locking sleeve 81 adjacent the end of the supporting ring 70 receiving the
piston rod 12. In this manner, a circumferential recess 88 is provided for
10 receiving a circumferential projection 89 on the activating bar 17 in such a
manner that said activating bar 17 engages the recess 88 when it is pulled
out, i.e. moved upwards relative to FIG. 5 and causes the locking sleeve
81 to follow upwards and out of the engagement with the stop face 80 of
the locking webs 77 of the coupling ring 74. As a result, the locking webs
15 77 disengage the piston rod 12. The activating bar 77 is, as mentioned,
activated by means of the spindle motor 15. At the end facing away from
the spindle motor 15, the activating bar 17 corhprises portions 90, 91
which by movement of the activating bar downwards towards the piston
rod 12 are adapted to engage members 92 accommodated inside the
20 piston rod 12 in the container 10 in connection with a syringe 93 not
shown in greater detail with the effect that said syringe can be suitably

activated from the outside through the activating bar 17.

When the described apparatus is used, the container 10 is placed on the
supporting turntable 1, the lower rim of the cylindrical member 11 being
25 received in the grooves 52-57 in the projections 46-51 on said supporting
turntable 1. While the container 10 is being placed, the legs 29-45 of the
locking body 27 are retracted by means of the associated spindle motor 8.

As soon as the container has been positioned, the spindle motor 8 is



20 smal|l circunferential collar thereon. The free edges of the |egs 29-34
are cut along a circular line. In the mddle, the | ocking body 27 is

| oosel y arranged on the upper end of the activating bar 6, said bar
ext endi ng t hrough an opening 35 in the mddl e of said | ocking body 27.
I n addition, the | ocking body 27 is secured agai nst an axi al

di spl acenent onwb'wregasacti vating bar 6 by neans of | ocking neans 36, 37
A ci r FHITISo6/E2506 s

provi ded on each side of said | ocking body 27.
38 is centrally provided at the bottom of the cup-shaped

bott om part

25, two rectilinear lengths 40 and 41, respgctively, of a piano

WO 97/ 20635
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10 string being arranged in said recess. In the position of the
activating bar @ctivaterhsorasito pish theaattingtingbart Guuphards iveitlo theresuit tati ng

AL

i rcunt o ent | ar BpsHPa 5o 2 R sabed «Shblef Aingtay Bragierns

position in the gigd lo3MHe coRtaindr. 'VWHRE thdScdntaiiRAMED §¢ beind Positiondd! Rhe

associ ated grooves for receiving said piano strings 40, 41. The disk 43
is secured to tHeckingsieenp®d isdtepsin garupper position yelative $o F1G.s% thaguighshe The

disk 43 is shgp

10

15

20

25

eaq:ti%{ing %aPei‘}t !5yalrne%R§ 'E')if He spindle motor 15 in such a manner that

the locking sleeve 81 is pulled out of the locking engagement with the
coupling ring 81 in a direction opposite the biasing force of the spring 83.
As a result, the gripping means 13 can the pushed downwards by means
of the motor 21 so as to receive the upper end of the pistoh rod 12 in the
recess 71 of the supporting ring 70. Subsequently, the piston rod 12 is
pushed forwards by the spindle motor 15 so as to release the locking
sleeve 81 in such a manner that said locking sleeve 81 by means of the
force of the spring 83 can press the locking webs 77 of the coupling ring
74 into an engagement with the inner side of the piston rod 12 and fixedly
lock said piston rod 12 in the gripping means 13. The activating bar 17 is
moved so far forwards that it disengages the locking sleeva 81 in the
locked state thereof. The activating bar 17 is besides dimensioned such
that in this state it does not come into contact with the remaining
members of the gripping means 13, whereby these members can follow
the rotation when the container 10 is subsequently caused to rotate by

means of the motor 5.

Various control means not shown in greater detail are accommodated
inside the apparatus, said contro! means initiating the various movements
to be performed during the centrifuging and handling of the container 10.
These control means are aiso adapted to provide the container 10 with the

necessary rotational speeds in a conventionally known manner.

The individual members of the apparatus are made of suitable materials.

Thus the locking body may suitably be made by a punching out of stainless



45 of a suitable dianeter so as to allow the piano strings 40 and 41 to
yield and enter or exit the engagenment with the circunferential groove 42
10 in the activating bar 6 when said bar is vertically displaced in axial

direction. When the activating bar 6 is vertically displaced in axial
direction, i.e. from the position shown in the drawi-ng, in which the

| ocki ng body 27 WQ972063S 15 pl anar state, and into the positi on, pCTrUSIsSSHE
the activating bar 6 is noved downwar ds and t he pl anar | ocking body 27
has been caused to enter a sat e bul gi ng downwards, said | ocking body 27
is forced out of its engagerment with thd&5contai ner 10. \WWen the
activating bar 6 is reextended in an upward direction relative to FIG

2, the locking body. 27 20 [s nreturned t he shown pl anar. st gt,e. i 0. Whch
it can engage t h_esr%'é’ﬁt %ﬁeﬁEP!f a %lé@%ﬁ»ﬁ:&‘ 6&??'“‘9%89%&?@"? I zgd'si %"%@?
hori zontal positifad®wvf cbdinless stded Bgefthing addspatk avacHinihgngs 40, 41 with
the groove 42 on the activating bar 6, and in order to nove the
activating bar 6 downwards and away from said position the spindle

ot or 8 st Oy SRR, ke G cekgiiat! it {RRNRIIETY oraRd
shaped on the cuiemhoqﬁathrinotl\nm paodifigstionp cant be carriedodutl wgtitaut3thepéby he

| ocki ng body 27 ip order _to jnprove t engagenent of said | ocking body
27 with the co%t é{]qYé?t‘%f'°Th§'£g;sﬁﬁp& %{c]&\edﬂge M1 are
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provided with a groove 52-57, respectlve y, fo ne | ower rim of
t he container 10, the outer gr ‘W@F fP@ pagader..sfipport for the
rimof the container 10 when t \g - ¥eheo paelti iy body 27 are
pressed agai nst the container ﬂDDram (s A gazul.ar. td paged8..1.s) nrount ed on top

of the cup-shaW&P7BH3Eom part :tpagednr.QL ecpdged..of ... hch,- §d6i19bsP0OdY
27. The lid 58 conprises do H' \- extending nrnJPPfln I? E 6
projection 59 shown in E 2. Each of the prOJ ections 59 abuts the
bottom of the bottompart 25 in such a nmaméer that the bYHISSREETHASBEEN

the lid 58 is suitably spaced fromthe Tocking body 10 27 and dOREPDWED

interfere with {he novenent thejy secur gd ‘
bottom part 25 ans of scr emﬂmmlfgﬂl'l"m{gﬂm ec- ti HEl ""‘H
downwards, cf. the draw ng, betweenct of the ‘

27 and can be di nensioned such that they serve as side guide for the

| ocki ng body 271.wi t h Amecappraratus tfant cendtituging kanedy fbdbyrrm@s awtematichllwe a

tendency to rotate.ana t,l ich the re
positioned i mTJlﬁ"gll BPyXO%%ﬁg'PF" Q? ﬁ@ fB?cﬁegeﬁ\‘\tg‘ﬁs 4@@9"5%’%{ I‘Fé’cﬁo'ﬁ era}‘

part 25. mbRodiet, PRdMpIEEAES whdre Baldrtontainei310) comipridesas cylirddieapr ting
ring 70 20 with an inner circunferential recess 71 on the side adjacent the

contai ner. 5 mamber A2 dhveih 3t loxyer ipcas well as; agpigianefrengbardd ) Weith e
upper end of t%bguar c@gﬁww Pyl frffbctidf up At @y "Ebmlthd UppecBnd JRERE"

that the inner

cylindrical member {11)}, and where said apparatus comprises a supporting
turntable {1) with a first gripping means {27) releasably gripping the lower
rim of the cylindrical member {11) when the container is placed thereon,
10 said supporting turntable being connected to a first activating means (5) for
rotating the turntable (1) with the container (10} about the central axis
thereof, and where said apparatus further comprises a rotatably journalled
piston activating mechanism adapted to activate the piston (12} by means
of a second activating means {21) and provided with a second gripping
15 means (13) for releasably gripping said piston rod {12), character-
i s e d in that the first gripping means {27) is adapted to automatically
enter a locking engagement with the inner side of the cylindrical member
{11) independent of the rotating position of the container (10} relative to
the supporting turntable {1) and upon activation of a third activating means
20 (8) when said container {10) is placed on the supporting turntable (1), and
that the second gripping means {13) is adapted to succeedingly and
automatically enter a locking engagement with the piston rod {12) upon

activation of a fourth activating means {15}).

2. An apparatus as claimed inclaim, characterised inthat the
25 first grippihg means (27) comprises a plurality of focking legs (29-34),
which at a simultaneous activation of the third activating means (8) are
moved in and out of engagement with the inner side of the cylindrical

member (11) at the iower rim of the container (10}, and that abutments

is Sheet Has Been Reilaced
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the piston rod 12 flushes substantially V"'gﬁ-ﬁs HEer ide of the through
FF

opening 72 of the supporting ring 70. 2 géngibng %;ﬁ#‘ﬂﬂiﬂman‘]“mm“‘

i nside the supporting ring 70 by neans of a cla
cl anping neans 73 is provided with an ext ﬂ'“'""mlmuud engagt ngg an M s *
i nternal thread S;,%gﬁ?jupporti ng ring 70 ! nferential recess
therein on the side site the piston rod 12. This PCAIS6/19506

97/ 20635 PCT/ US96/ 19506

12 coupling ring is illustrated in greater detail in FIGS. 6 and 7. As

i |l ustrat ed, the coupling ring 74 conprikkes a circunferential flange 75
abutting a radi al collar face 76 on the supporting ring 70. Axial

| ocki bs 77 ae _f: ' .
embodi nent, the oy har? PRORA RE aigAReR by (h 138, dad B Y Rbking legs

| ocki ng webs ext ei28-84hxsaid abutmentsddBab tisbeioggroeidet dos tieabifitnhéret against
supporting ring 70 adj.aceni t piston r 12 along the inner side of
the t hrough openi "75}3615’ a?*}(;ﬁ‘?ﬁﬂmﬁ'f‘ﬁﬁgp%'ng. At their free ends,

each | ocking web 77 conprises an outwardly extendi ng projection 78

whi ch engages below a circunferential projection 79 10 projecting inwardly
on the adj acent ehd AT appRrapissasoelainaed iroclaion 2, hehimngrcterised in that the

5 locking legs (29-34) are identical, radially projecting legs on a plate-shaped
body (27) of a resilient material, and which abuts a ridge (28) on a
supporting turntable (1), said ridge being positioned immediately inside the
lower rim of the container (10) when said container (10) is placed on the
turntable (1), and that the plate-shaped body {27) is freely rotatably

10 journalled on an axial activating bar (6) provided in the apparatus, said
activating bar extending coaxially with the axis of rotation and being able
to move the plate-shaped body (27) by means of the third activating means
{8) between a substantially cup-shaped release state in which a container
{10) freely can be arranged on or removed from the supporting turntable

15 (1), and a planar engaging state in which the free ends of the legs {29-34)

engage the container (10).

4. An apparatus as claimedinclaim 3, characterised inthatthe
activating bar (6) comprises an engagement means {42)which by a
snapping effect enters or exits the engagement with a resilient locking

20 means {40, 41) when the plate-shaped body {27} engages or disengages a
container {10).

5. An apparatus as claimedinclaim 4, characterised in that the
locking means {40, 41} is a _stationarily arranged, rectilinear spring bar, and
that the engaging means (42) in the activating bar (6) is a transverse

25 groove.

6. An apparatus as claimedinclaim 1, characteris ed inthatthe

This Sheet Has Been Rc]i
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| ocki ng webs 77 of the coupling ring 74 and 00|ated

are radially inwardly displaced towards mmr
15 ring 70 to such an extent that the pl; mmm pass freely I n and
out of theWOYAISerential recess 71 in sald supporting riggy,

t he | ocki ng webs 77 are pressed radially outwards, they enter ?oc |ng
engagenment with the inner side of the piston rod 12, the out er prOJectlons
78 of the |ocking webs 77 engagi ng below th® circunferential inner 20
projection 79 of the piston rod 12 The | ocki ng webs 77 are pressed
out wards by neans of, a_l Qcki ng 81 coaxially nounted inside the

e

supporting ri ngsW"ds%F'QP'!‘%m% 3%&/@'38‘1 rotataply fedaingd iR capnechinn V\Q‘i g a
circunferenti al IphSaHE n

cam |l i ke mnnertﬁéoeg%(g%gag?ﬁg "'?he | %@réﬁégomg{'sgﬁ@ggp%gﬁﬁ s 77
of the coupl i ngwitmgn7nnengtirtumnferabtialsrechss 47t which i8(rovidedhen ebé .SIdm

ddition, th nf | b ' 3
D essi ng' the. | ol 6P SgteRerpe (rdlcanicis Sightay B @SHiva; rarrea dad f the
the inner stap prtén F8dof12hey |WaKidida Wéademert 1dWarddNSaidf dp. isteh r6d oy

sl eeve 81 opposite the flange 82, this spring 83 abuts a radially inwardly
WO 97/ 20635 means of the second actlvatmg means (21), that the supporting ring {70)

PCT/ US96/ 19506

side, the | ocking webs 77 of the coupli n Bﬁ lL,se—rhei rrespective
radi al stop face 80. Wien nounted insi de Eéﬁ 5 rin ﬂ& m ' l“|
: R

on the inner side carries a coaxially freely accommodated, fixed coupling
ring (74)with substantially axially extending, resilient locking webs (77),
vtrhich in turn extend forwards towards said recess (71), the free ends of
10 said locking webs being positioned at the inner side of the piston rod {12)
when said piston rod is received in the recess {71), and that a biased,
axially displaceable locking sleeve {81) is coaxially arranged inside the
coupling ring {74), said Jocking sleeve {71) being forced by means of a
spring (83) into a locking position in which it has pressed the resilient
15 locking webs (77) of the coupling ring (74) into a releasable engagement
with the piston rod {12) by way of a cam follower action, and that an
activating bar (1 7).is displaceably accommodated inside the locking sleeve
(81), said activating bar being adapted to enter an engagement with the
locking sleeve {81) by means of the fourth activating means {15) so as to
20 pull said locking sleeve out of the locking engagement with the locking

webs (77) of the coupling ring {74) against the force of the spring {83).

7. An apparatus as claimed inclaim 6, characterised in that the
fourth activating means (15) and the associated activating bar (17} are

displaceably accommodated together with the second gripping means {13).

25 8. An apparatus as claimedinclaim6or7, characterised inthat
at the end opposite the free ends of the locking webs {77}, the coupling
ring {74) comprises a circumferential flange (75} which is permanently

abutting a radial collar surface (76} on the supporting ring {70} by means

_This-Sheet Has Been Re(ilaced




13 . projecting stop face 84 on the cl an‘&i(é\&;rreans 73. The
cl anpi ng means 73 conprises a tubul ar porfH THASBEEM g coaximm ml !lj““ll””l(
with the supporting ring 70. On the outside t REPHMERRar portion!d TR

to secure the gripping neans 13 in a ball m \ sent in the housing
5 18, and on t hgyd &4 It serves as qgui dH ﬁ”lﬂd mmw ext endi ng
t ubul ar portﬁll%n lgg%shaped integral wt e 1o sl eeve PEF/USHH19506

tubul ar portion 87 is of an inner dianeter being snmaller than in the
opposite end of the | ocki ng sl eeve 81 | acent the end of the
supporting ring 70 receiving the pistonTod 12. In this manner, a

circunferential recess 88 is provided for 10 receiving a circunferenti al

projection 89 onet he charhpivil Md@anBa(73}7 shitl elrhbiAg mea@ RBATprsiY ahdbal,
activating bar 17 engages the recess 88 when it Is Eul led out, i.e.
noved upwar ds r ethreugh openingd7 2} alioningofieepassage|afdhe mgtivateg bar (17)gangdo

fol |l ow upwards a . ] . he
| ocki ng webs 77 g&‘etqﬁtesaéﬂoﬁ%ﬁ%ﬁ ?{?e%gtg?ghhgtﬁgmkgga %?Q?l%lg(irﬁ%e?%o%a% 35515
77 di sengage t he{®4istovntheaspring.(8FNheo-operating withithe igoking sleeve §{81).1 oned,
activated by neans of the spindle notor 15. At the end facing away from
the spindle notor 15, the activating bar 17 conprises portions 90, 91

whi ch by novergng, OAnldppaiftis 48 tlaiifed ¥ cRAWBIEE §Sa t QU1 dF ilshe dPirb titdt the
rod 12 are adapted to engage nenbers 92 acconmopdated inside the 20 piston

rod 12 in the colnckingsleegei(d1Londdbeiciampingimeans, {713 gompriseotelescopigaliyn i n

greater detail wgih the. gat said syringe can be suitably
activated fromt ﬁé%&?’?@ﬁ%ﬁ%ﬁ h the activating bar 17. When t he

descri bed apparatus is used, the container 10 is placed on the
supporting turntable 1, the lower rimof the cyljndrical nenber 11 being 25

of the cyl ] :
received in the JPoofBSprparatys ps clafnged inplale By rsh A9 & ¢ t&F L3pd iRk heng

activating bar {17) comprises an end {90, 91} projecting axially downwards
10 towards the supporting turntable {1}, said end being such that when it is
activated by means of the fourth activating means {15} it is adapted to
enter an engagement with the members (92, 93} inside the piston rod {12}
so as to activate said members {92, 93) independent of the activation of

the second activating means (21) of the piston {12}.

15 11. An apparatus as claimed inclaim6, characterised inthat the
free ends of the locking webs (77) of the coupling ring (74) comprise
projections [79) adapted to grip below a circumferential inner projection

{78) an the piston rod (12) of the container {10) in question.

-This Sheet Has Been Reﬂlaced
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turntable 1. Wiile the container 10 is being placed, the | egs 29-45 of the

| ocki ng body 27 are retracted by neans of the associated spindle notor 8.

As soon as the container has been positioned, the spindle notor 8 is

WD 97/ 20635 _
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as to push the ‘X&”@%’?ng bar 6 upwards with the result that %E%k%ﬁbﬁgoﬁs

| ocking body 27 is caused to enter a Iockln engagenment with the inner

side of the container. Wile the corz,al ne 18 i sppeing positioned, the

| ocking sleeve 81 is kept in a Fon rFFaﬂ5ve to FIG 5 through

Apans of the Lpdte—notgs, 15 in such a manner
8iL{i s pulled put {of the kqcl4fEng engagenent wth

t he coupling ring 81 al di rection oppogite theihi asing force of the

spring 83. As a resu the gripprng neans 13 can the pushed downwards

by neans of the notof R1 so as to receive the upper Jend of the piston

rod 12 in the 10 recess fljof the supporting ring 70. S@guently, t he

piston rod 12 is pushed forwards by the spindle not so as to

rel ease the | ocking 5l eeve 81 in such a manner that |[said | ocking sleeve

81 by neans of the fprge of the sprfng 8 ds the | ocking webs 77

of the coupling ring 7h _ipta an enghgenmept with | er side of the

pi ston rod 12 and fixedIJ 15 | ock daild pistob rod 12)i'n gri ppi ng nmeans

13. The ‘activating bar 1y is == —f |— — — — )

 —

the 5 activating bar 17k
t hat t he | ocki ng sl egv
[
t

:mﬁ

T2

227

FIG.1 1,
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noved so far forwards that it disengages the |ocking sleeve 81 in the

| ocked state thereof. The activating bar 17 is besides di nensi oned such
that in this state it does not conme into contact with the remaining
menbers of the gripping neans 13, whereby these nenbers can follow 20 the
rotation when the container 10 is subsequently caused to rotate b

means of the moY8P780635 Various control means not shown in posos
detail are accomopdat ed i nside the apparatus, said control neans
initiating the various novenents to be folrfornmed during the
centrifuging and handling he cont ai ner . roh'neans are
al so adapted to provide t ontai Wth the nec ry rotational
speeds in a convention&9® own nanner. gh,e i ndi vi Iienbers of
t he apparatus are nmade o i table materi 35. Thugeth cking body may
sui tably be nmade by ﬁpu ¥Ing out offOst ai plgss 7/ 35
PCT/ US96/ 19506 319_ 42 1 ri st eel of
a thickness of 0.6 mj—T ugling ri 587 | s/ shi tab)y I
49 | 4
26 ]
43 25 59
3 3 5
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,
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made of stainless steel by a turning and spark machini ng. The

i nventi on has been described with reference to a preferred enbodi nent .
Many modi fications can be carried out without thereby 5 deviating fromthe
scope of the invention. 16

CLAIMS 1. An apparatus for centrifuging and automatically handling a
cont ai ner for tﬁﬂ3§ #%ation of |iquid conmponents, where said SHEIHATS06
conprises a cylindrical nmenber with a lower rimas well as a piston nenber
with a tubular piston rod projecting upwa@d 4 fromthe upper end of the
cylindrical nenber, and where said apparatus conprises a supporting
turntable integral with a first gripping neans for rel easably gripping said
| ower rimof the cylindrical nenber when the container is placed onto said
supporting turntable, said supporting turntable being connected to a first
activating nmeans for rotating said turntable with the contai ner about the

| ongi tudi nal axis of said turntable, and where said apparatus further
conprises a rotatably journalled piston activati mechani sm adapted to
activate the tubul ar piston rod by mear@€of 82 sefnd activating neans, said
apparatus further conprising a second griRpi ng ans for rel easably

gri ppi ng said tubul ar piston rod, 26rthe An @@ first gripping neans
is adapted to automatically enter I 0 g nt 2bth an i nner side
of the cylindrical nenber ind&®nd of _tlhe 47
5i 5 p o 53
34 _ al 30
4Q 43
0 44 O
6
50
o] 0 3l
33
56 54
5
32
49
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rotating position of the container relative to the supporting turntable and
upon activation of a third activating neans when said container is placed
on the supporting turntable, and wherein the second gripping nmeans is
adapted to succeedingly and automatically enter a |ocking engagenment with
the tubul ar pi S(;?ﬂzor upon activation of a fourth activati ngpcHgdbaneses
Integral wt h V¥ cond gri ppi hg neans. 2 An apparatus as clained in
claim1l1, wherein the first gripping neans cogﬁri ses a plurality of |ocking
| egs, which at a sinultaneous activation{o & third activati ng neans are
noved in and out of engagenment with the ijnner si desgf the cylindrical

menber at the lower rimof the contaifiey, a h butments are provided
in alignment with free ends of tjee ' asahg abut nents being '
provi ded for abutnent against an r d cont ai ner. 3.
An apparatus as clainmed in claim 2, [ oc i7ng | egs are identical,
radially projecting | egs ongg pl d f resilient material,
and whi ch body abuts a ridge~qn [ on 187 abl g3 sai d ridge being
positioned i mediately insiggt i ¥d ¢ al ner when said
container is placed on said r d 88e-7haped body is
freely rotatably journall on ct ovided in the
apparatus, said activatin ar ' sai d | ongi tudi nal
axi s and being able to nove t ans_pp the third
activating means between a sufs ase state in which
said container freely can b rr e supporting
turntabl e, and a pl anar eng:G l278 std
82 90
&0 ol
| Ml
—10

FIG. 7
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state in which the free ends of the | egs engage the contai ner o nd _
apparatus as clainmed in claim3, wherein i@e activating bar cét%@?@gg+ﬁaf _
engagenent neans which by a snapping effect enters or exits a rehg@g&b&ytngk&i
interlocking relationship with a resilient |ocking neans when the ,

pl at e- shapeCLLAMAS engages or di sengages sa ' : An appar at us
as claimed in claim4, wherein the | ocki nglmjmmmﬁnmuﬂﬁona“ l'y
arranged, rectilinear spring bar, and that the®engadenent *means in the
activating bar i 3P c8hEIUGing afd autdafieMRf RANGIIRS a CotaMEr for
claim1, \Ahg‘?ei nsﬁlﬁgbgg%gﬁg fgr Fgfﬁu ngeg}aga?ls iag ?q?gel y.ﬁ}r ot at éﬁy retained in
connecti on whelsepaeatize ofitigaidk compongnts; amberenshiditoataineccompgisep@ ng neans
conprises a supparting ring with an inner circunferential recess which is

provi ded on aviedecal-membergvitha [awenrm a3 wallias 2 Riston: pember withia, tubilan o
d of the pi ' ' i b

means. of 1 O RERok ety uBlnaRafy fBNTERAber SHELEIng By ndbicd ghber

i nner si de Gid Wvreré saiRapearatud teriprises cosUpLrtiag tufitebib ibregral Meth ang

with substantially axially extending, resilient |ocking webs, which in turn

ext end f or wefirgt grippinaimeans for seleasably igsipping saigk lowar dimefthecylisisicaki ng

It d at ' | d L he. pi st ' 1,St d_i
"ecei ved | n PREbecoRgen T oflnibel i RiBkPE cofd AR g sEkfBai g cui ng

supporting turntable being connected to a first activating means for rotating

said turntable with the container about the longitudinal axis of said turntable,
and where said apparatus furfher comprises a rotatably journalled piston
activating mechanism adapted to activate the tubular piston rod by means of
a second activating means, said apparatus further comprising a second
gripping means for releasably gripping said tubular piston rod, further wherein
the first gripping means is adapted to automatically enter a locking
engagement with an inner side of the cylindrical member independent of the
rotating position of the .'container relative to the supporting turntable and upon
activation of a third activating means when said container is placed on the
supporting turntable, and wherein the second gripping means is adapted to
succeedingly and automatically enter a locking engagement with the tubular
piston rod dpon activation of a fourth activating means integral with said

second gripping means.

2. An apparatus as claimed in claim 1, wherein the first gripping means
comprises a plurality of locking legs, which at a simultaneous activation of the
third activating means are moved in and out of engagement with the inner
side of the cylindrical member at the lower rim of the container, and that
abutments are. provided in alignment with free ends of the locking legs, said

abutments being provided for abutment against an outer side of the container.




sLeeVé I's coaxially arranged inside the coupling ring, ' ' leve
being forced by neans of a spring into aqyocking posi tjm‘ H Hmﬂi\“f
spring has pressed the resilient |ocking webs of the c LITmg BNt a
- rel easabl e engagenment with the piston rod by way of a camfollower action,
- and wher ei n3an aAni apparatusbas claimdddpiclairn] whereionthedetkidgilegs @ee t he

| ocki ng sl eeve, said activating bar being adapted. to enter an. engagenent
~with the | oientigakradially ppoiesting Iegs opeA Blaterhensd itb\99f/i9'fga FRsliRntagaterialy,
cpull said | i I its PFi i P%? RV ele!
webs of the&g&cf)d% Fﬁgb%ﬁgﬁag agaéljhgégﬁ?le%grggpg t gur@gérlilﬁeg.g&d 'Ji}?gé Bﬁ?\‘b

~ appar at us apositish8@ imniediatélyninsidevties tdwet tm bbsaidrcanhinentvingn seiehs and
. the associated activating bar are displaceably acconmodat ed together with

. the second geniainergs plaged on sgid turntablgpandthat the plete-shared, bepyiisfreely

e conny i ERBtBNSRRRe] Bri 45 o BefR4Tng bat PEog i thd BBBardiF, 445’ "
radi al col | g&tigatii?B8r eRtdnding dBaially With isall lRngitedital akistad Beligsbleaans,

sai d cl anpi ng means conprising an axial, through opening allow ng free
- passage of tiovestite platé-abaped goemcbwmaaessvetitbecthudmmgaﬂagrmeam Btween

conprises a radial,.inner contact face r.the.spring co-operating wth the
| ocki ng s| e@pubstarially gyp-§| %%?cgfﬂga%?ss{q(%ﬁi' 'f’ﬁ s@i(gf;ﬂ'i'@,' %ﬁ?%li’%;%ée

| ocking sle R=TA4aT} ' \£al ﬁq@‘ i ng
menbers. %Eﬁn&% °§B§a@at us d;goﬁ g'ﬁénggsgﬁmcﬁi%ﬁ%@ﬁhoﬁdé?nm?%ﬁc i \}ﬁgi ng
bar conpri setaterin avkichrthedcee egdsoof ahe Jegoengagelthe comtailsert he supporti ng

4, An apparatus as claimed in claim 3, wherein the activating bar
compriées an engagement means which by a snapping effect enters or exits a
releasably interlocking relationship with a resilient locking means when the

plate-shaped body engages or disengages said container.

5. An apparatus as claimed in claim 4, wherein the locking means is a
stationarily arranged, rectilinear spring bar, and that the engagement means in

the activating bar is a transverse groove.

6. An apparatus as claimed in claim 1, wherein the second gripping means
is freely rotatably retained in connection with the second activating means
and which second gripping means comprises a supporting ring with an inner
circumferential recess which is provided on the side facing the piston rod and
is adapted to receive a free end of the piston rod by way of a displacement
towards said piston rod by means of the second activating means, wherein
the supporting ring on an inner side carries a coaxially freely accommodated,
fixed coupling ring with substantially axially extending, resilient locking webs,
which in turn extend forwards towards said recess, free ends of said locking
webs being positioned at an inner side of the piston rod when said piston rod

is received in the recess, and wherein_ a biased, axially displaceable locking
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turntable, said end being such that when it is activat eﬂwm“ﬂﬂ““mu) H
fourth activating means it is adapted to ghter an engag

inside the piston rod so as to activate said nenbers mdepeﬁdent 'of "t he
activation of the second activating neans of the piston rod.

19 11. Asleappds gbusially artarigeedinsidectta codplingwng, said hecking slesvasbeihgt he
| ocki ng webs of the coupling ring conprise projections adapted to grip
bel ow a ci ré@'ﬁpérh}hm%"sﬂfn%lspﬂf‘%'@@ ?dﬂ"'ﬂﬂgtﬂ‘i’é'tfﬂ%’c"bwhﬂ%s%'ﬂ $Riing has

contai ner . prddkes, 8, AURRAF 4RGSR bF W4 Bh0NATAnd thAT B YbfZbAMGN 2N 10

a contal ner e Separation O urd co cont al ner

conpri ses aeﬁghgméhcwutmﬁ@wstmtrbdady wayesf h@aﬁs foliowensction, larier end,
and where sai d apparatus conprises a supporting turntable int egral with a

first gri ppvvigermm aptivating émas)n;sngaqmlwgcgmodam lmSldefthermlﬁeg de the
bottom of sa ﬁ?r cal..ne ner RS Iaceﬂ sald

| i
Do ool e ° SleeyS? spittAdsBirl HE bl Htidpiey 58 Briter &) ehBafeRERt il Ine® o,
rotating sajgkKing Bledetoyridanis6f GRMAIrEhcARRIg hisnsatohs ye Iwuﬁlsafrdl s of

said turntable, and where said apparatus further conprises a second
gri ppi ng e dorKing sleeyeat oo theglockirigngngagementpwithethe locking websafaheer
further Wnerelntheflrst. oy s Is. adapted to automatically, upon
activation &PUYR! 3% HRBALAI *ﬁ*qrﬂﬁ%gﬁss P9 er a | ocking engagement with
an inner side of said cylindrical nember independent of the rotating
position of the container relative to the supporting turntable, and wherein
t he second @.i ppiAtgapparasus asazllame!ﬂirt clai @; egherein yhalﬁmuhtanm&atingl |y
enter a | ocking engagenent w

_ means and the assocuated activating bar are displaceably accommodated

together with the second gripping means.

8. An apparatus as claimed in claim 7, wherein at the end opposite the
free ends of the locking webs, the coupling ring comprises a circumferential
flange which is permanently abutting a radial collar surface on the supporting
ﬁng by means of a clamping means, said clamping means comprising an axial,
through opening allowing free passage of the activating bar, and where said
clamping means further comprises a radial, inner contact face for the spring

co-operating with the locking sleeve.

9. An apparatus as claimed in claim 8, wherein the locking sleeve and the

clamping means comprise telescopically co-operating members.

10. An apparatus as claimed in claim 6, wherein the activating bar
comprises an end projecting axially downwards towards the supporting
turntable, said end being such that when it is activated by means of the
fourth activating means it is adapted to enter an engagement with members
inside the piston rod so as to activate said members independent of the

activation of the second activating means of the piston rod.
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t he upper end upon activation of an additional activatiy mg The
apparatus of claim 12 wherein the first gf9 ppi ng neans Igﬂiﬁm;mwmm“'
plurality of locking |legs which at a sinultaneous activatiaen of #®hes =+
~separate activating neans are noved in and out of engagenment with the inner
si de of the1dyl i wir apparatesraerclaimeadia ¢laine!6, wherein thee freergradsnef thend t hat
abutnments are provided jn alignpent, with free ends, of the | ocking |egs,

sai d abut eieKBEWRPS,9t theigalPig HpgGAmRTsR;Araiestions adARsedouITR ey
t ai : N el aj ' | k.t he | ocki
ogs are | aBTiumiaReEERERAL Brolfe i iRl ekl S B oy of @

resilient material, and which body abuts a ridge on said supporting

turntable, said ridge being positigned i mediately inside the |ower rim of
t he cont ai ndrd.whé¥n apparatus for centsifugingeand eum%&@lwmwlwgtmpﬁnﬁmw takd

2ctivating 005 SpPaCEReeS! HovRodfBaren gt st Hrianef foffRBe . G ng
coaxi al |y wickAinéifi6all rABAibeY AR lanihér RiWeBmand Bhugper 8Pde ahd@ewhere said
pl at e- shaped body by neans of the separate activating neans between a

subst ant i al lappetatus eopeprises @ supporting:turntabie integral wishtaafirsdrgrippiegy can be
o A0S O et 5l B, 6o UL I PR la o oRoAAaY o502’ 10
cylindrical member when the container is placed onto said turntable, said
turntable being connected to a first activating means for rotating said
turntable with the container about the longitudinal axis of said turntable, and
where said apparatus further comprises a second gripping means for
releasably gripping said upper end of said container, further wherein the first
gripping means is adapted to automatically, upon activation of a separate
activating means, enter a locking engagement with an inner side of said
cylindrical member independeht of the rotating position of the container
relative to the supporting turntable, and wherein the second gripping means is
adapted to succeedingly and automatically enter a locking engagement- with

the upper end upon activation of an additional activating means.

13.- The apparatus of claim 12 wherein the first gripping means comprises a
plurality of locking legs which at a simultaneous activation of the separate
activating means are moved in and out of engagement with the inner side of
the cylindrical member at the lower rim of the container and that abutments
are provided in alignment with free ends of the locking legs, said abutments

being provided for abutment against an outer side of the container.

14. An apparatus as claimed in claim 13, wherein the locking legs are
identical, radially projecting legs on a plate-shaped body of a resilient material,
and which body abuts a ridge on said supporting turntable, said ridge being

positioned immediately inside the lower rim of the container when said
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15, An apparatus as clainmed in claim 14, wherein the acyj [ '
conpri ses an engagenent neans whi ch by a snappi ng effectmnmmwmﬂlm\g‘uuna
rel easably interlocking relationship with a resilient |ocking nearns en

t he pl ate-shaped body engages or di sengages sai d container. 16. An :

appar at us agoftdihéid placed annsaid turmtable and treatl thelplate-sivapes! bodyis freely
stationarily arranged, rectilinear spring bar, and that the engagenent
means in t heotasablydournalisd,on an axigl Actiyatiog har psowided in the appariisy salds f or

oo sonmaRRUEUERBPEaR SABIHIWf BBORLRGaDE P I FRRE P '
pi ston nmenberovd tHe platelanbped Moty heshna’ ¢t et separate actiVatirg meaas upper

end of the container, and where said apparatus conprises a supporting
turntabl e i betyean asubstantially cugrshapedgelease staterinrwhishsthe gonteingsifreglyai d

support ng EARREBTETSE A5 Gormmeeleshiom B praRodine t2ufaRls e aper
rotating Saieﬂgsgrrr%tﬁlak@ i Hich Re TRIY GhdCbf B0 1dgst difydgendie eshtameraxi s of

said turntabl e where said apparatus further conprises a rotatably
journal l ed piston activating nechani sm adapted to activate the tubular

| st d i ch ' . tivatjng. f.or . ' id
Ceaond ori paithy AULARRAR B8 SAEIRY BUGPETCiMPILERS SRTSRUPGRRE N | o
second gri i SRAINGAREN is
piston rod ForimEes fIEcRpadeingds RS Aot 6y S TaRbInbIREL BReTs ot S =

aut omat i cal Irgleasably interlmckinyretationship withvat fesilieat htkingneewhs wiiepehdent of

the rotating, positi og of . the cont ai g_er rel ative )
plate-shaped body engages or disengages said container.

16. An apparatus as claimed in claim 15, wherein the locking means is a
stationarily arranged, rectilinear spring bar, and that the engagement means in

the activating bar is a transverse groove.

17. An apparatus for centrifuging and automatically. handling a container for
the separation of liquid components where said container comprises a bottom
end as well as a piston member with a tubular piston rod projecting upwardly.
from an upper end of the container, and where said apparatus comprises a
supporting turntable integral with a first gripping means for releasably gripping
said bottom end when the container is placed onto said turhtable, said

- supporting turntable being connected to a first activating means for rotating
said turntable with the container about the longitudinal axis of said turntable
and where said apparatus further comprises a rotatably journalled piston
activating mechanism adapted to activate the tubular piston rod and which
comprises a éecond activating means for moving said second gripping means
in a desired longitudinal direction and which is integral with a second gripping
means for releasably gripping .said tubular piston rod further wherein the first
gripping means is adapted to automatically enter a locking engagement with

the bottom end independent of the rotating position of the container relative
REPLACEMENT SHEET

17 MAY 1999




to, the supporting turntable and upon activation of a third activating neans
when said container is placed on the suppefting turntabl ﬂw H mn &ﬂl‘e
second gripping neans is adapted to succeedi ngly and aut ot

-l ocki ng engagenment with the tubular piston rod upon activation of "a fourth

activating ngathe suppeeting tutritablaand spoarattivatipniofoa tisiedhactivatiBy meens
apparatus of claim 17 wherein the second gripping neans is freely rotably
ret ai ned i n Wben&aid eantainer isiplaced enthe sUPPSrting) tyrniakles and Wwaeisim the) d

-second I ppl . | se tJ Iis ' '
o rount or enTAPTRSTIRIRG eI S 1aBA G YtehuRENN 8ol dRRIV srter e o
and i s adaptiggking érifaientert Withethenibfartgistopl idolpd dctivatiéy offa fourth
di spl acenent towards said piston rodaé)‘{ means of the second activating
s

means wher eiactivasinguppgens imtggralyitbrs geond geippingcaneAnNss a coaxial |y
freely accomopdated, fixed coupling ring with substantially axially
extending, resilient |ocking webs, which in turn extend forwards towards

sai d recess, 185 eeARNEPaPAtUSAICILRE HITNWHERER the SutoRBYripHing fnédnsis fréd1gr
side of the piston rod when said piston rod is received in the recess, "and

wherei n a biratably retainéd yn ¢oppectiemwith the kecond betivating nuesmns and whereinged

inside the coypling ring, .said | ocking.sl eeve being f.orced by neans of a
spring into SAK SERORE HBIRG BIPANT SRTERSES,A SUBRPIHD HAY it Aetinehe

resilient | O&I‘éuﬁﬂfég’éhﬁaquechgf vifiER id chf\fiﬁé’@ on'th@ didé %&Qﬁ\%ﬁb%i&ﬂﬂ@%’?ﬁ&

with the piston rod by way a cam ower action, an erelrn an
activating bisradapted $plreceiablayfrae endnafdtecpistors ratbby veay of la digplicement sai d
activating bar bei ng,ci]\dapt'ed tQ enter ar} ngagenment with the | ocking, sl eeve
by means of toyeards aidh PigtenvadihymesRso sfg‘ea%e hdARtivalingmesek vWRereinthe:

o o RS e S MRl i eatl 4

18, wherei n ¢duplingUrind) with isubstandially axially extending, resilient locking webs,
which in turn extend forwards towards said recess, free ends of said locking
webs being positioned at an inner side of the piston rod when said piston rod
is received in the recess, and wherein a biased, axially displaceable locking
sleeve is coaxially arranged inside the coupling ring, said locking sleeve being
forced by means of a spring into a locking position in which said spring has -
pressed the resilient locking webs of the coupling ring into a releasable
engagement with the piston rod by way of a cam follower action, and
wherein an activating bar is displaceably accommodated inside the locking
sleeve, said activating bar being adapted to enter an engagement with the
locking sleeve by means of the fourth activating means so.as to pull said
locking sleeve out of the locking engagement with the locking webs of the

coupling ring against the force of the spring.

19. An apparatus as claimed in claim 18, wherein the fourth activating

means and the associated activating bar are displaceably accommodated

together with the second gripping means.
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rrea‘ns and the assom ated activating bar are displ aceabl
together with the second gripping neans. 22 20. A mﬁgﬂwm‘j ’"’
“clained in claim19, wherein at the end opposite the freée énds

| ocki ng webs, the coupling ring conprises a circunferential fl ange whi ch S

per nanent | YZObUt Anhndpparatul as cmrlﬂedrmmlalfrade evhérbin sutheoend oppositg the
means of a clanping neans, said clanping nmeans conpri si nhg ap axi.al, :f hrough

olpenl ng al | ﬁ’ﬁﬁr@dﬁr%fet%@lims erbﬁhéh%léﬂ-'ﬂ'&?g Ap9eamPHses dsicumigrential
cl anpin , ef
cpring co ofanas W SGis pePREhBat BlRah aratié elGP fiiate AR dippdffing,

in clai m20pngtbsr MleBnklof 4 @lémpiiﬁgaheanrﬁ suidl clampinganpang conprising apraxial,
tel escopical |y co-operating menbers. 22. An apparatus as clained in

8 | ai m 13 mtmpugh qprfmmaﬂommgn@rmamglprqfst@g agtivatingrhas; andiwherssaid| v
t t
e et v eBPIRg meats Faheh S mplieen 2deralo g RS fafe THEthe BBtnd" o

enter an eng indwiith TRENSEEIng Bidel@. t he piston rod so as to activate
sai d nenbers ependent of the activation of the second activating neans
of the pi ston rod. 23. An apparatus as clained in claim18, wherein the

free ends of .th .
21. eAn apparatus as claimed in claim 20, wherein the locking sleeve and

the clamping means comprise telescopically co-opérating members.

22. An apparatus as claimed in claim 18, wherein the activating bar
comprises an end projecting axiallly downwards towards the supporting
turntable, said end being such that when it is activated by means of the
fourth activating means, it is adapted to enter an engagement with members
inside the piston rod so as to activate said members independent of the

activation of the second activating means of the piston rod.

23. An apparatus as claimed in claim 18, wherein the free ends of the
locking webs of the coupling ring comprise projections adapted to grip below

a circumferential inner projection on the piston rod of the container.
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Iocklng webs of the coupling ring conprise projections adapted to grip
bel ow a circunferential inner projection on the piston rod of Khé?@

cont ai ner.
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(57) Abstract

A centrifuge apparatus which comprises a container (10) including a
cylindrical member (11) with a lower rim and a piston member with a tubular
piston rod (12). A supporting turntable (1) with a first gripping means (27)
releasably grips the lower rim when the container (10) is placed thereon, said
supporting tuntable (1) being connected with a first activating means (5) for
rotating the tumtable (1) with the container (10} about the central axis thercof.
A rotatably journalled piston activating mechanism activates the piston (12) by
a second activating means (21) and is provided with a second gripping means
(13) for releasably gripping the piston rod (12). The first gripping means (27)
enters into a locking engagement with the inner side of the cylindrical member
(11) upon activation of a third activating means (8) when the container (10)
is placed on the tumtable (1). The second gripping means (13) enters into
a locking engagement with the piston rod (12) upen activation of a fourth
activating means (15).
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