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20 In addition, centrifuges for counter current chromatography typically have one or

more coils of tubing of substantial length (many metres) wound onto one or more bobbins.

The bobbins are rotated at high speeds, typically over 1,000 rpm. The sample to be

separated is passed through the tubing during centrifuging, that is during rotation of the

coils, which rotation causes the separation. A detector, typically UV but preferably a mass
25  spectrometer, is provided to analyse the outlet fluid stream.

The conventional coil structures present several difficulties in the design and
operation of such centrifuges. For example, the tubing tends to move and to unwind during
operation of the machine. Although fixing mechanisms such as channels for holding each
winding of tubing individually and the use of potting compounds to hold the coils have

30 been used, these do not always prevent the problems and also add complexity and in some

cases weight to the machine. Furthermore, the design of the coil winding tends to be
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limited to a simple helix arrangement.




*@0002* 2 8 MAR 2007 2 The present invention seeks to provide an inproved
new centrifuge, preferably of a type which can be used to conduct counter
current chromatography. The invention also provides for countef 8cMAReHIO7
chr omat ogr aph apparatus including 5 centrifuge as specified herein.
Accordi ng to another aspect of the présent invention, there is provided a
centrifuge |ead assenbly for a centrifuge including inlet and outlet |eads
and a flying lead section provided with a sheath within which a portion of
the inlet and outlet |eads is |ocated. According to another aspect of the

present invention, there.is ovyided. a centrifuge 10 bobbin .assenhly
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Accordi ng aspect of the present invention, there is provided a
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According to another aspect of the present invention, there is provided a centrifuge
20 assembly including coil rotation means operable to impart rotation to a coil and a housing
substantially enveloping the coil rotation means.
According to another aspect of the present invention, there is provided a
chromatography coil assembly including a substantially rigid substrate and at least one
conduit formed by a plurality of walls, at least one of which walls being formed in the
25  substrate. Preferably, there is provided a plurality of substrates in overlying relation to one
another, adjoining substrates providing all the walls of a conduit such that the conduit is
formed by the substrates themselves and not by any other device.
The preferred embodiments can provide a coil structure which is rigid and solid,
enabling the coil to be rotated at very high speeds much in excess of 2000 rpm without risk
30 of deformation of the coil structure. It also allows the provision of coils with substantially

lower coil volume than with conventional tube coils, or coils with much higher coil volume

if desired. The assembly also allows for the provision of different coil forms and




3-cross-sectional shapes, which is not readily achievable with prior art
structures. The skilled person will appreciate fromthe fol Igén @ﬁ
description that the assenbly can provide nmany other benefit gtl ve to
prior art systenms. In arriving at thesenbodi nents described herein, the

i nventors sought to devise an 5 instrunment which could perform separation
in mnutes, provide no or very |limted back pressure build-up and good
resol ution. Considerations were to _maintain stationary phase retention
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to 2 mnutes while maintaining good resolution, Thus, it is p055| ble to
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cantil evered rotor provided in the machine enables all of the 30 conponents
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and al sgtehhe dRnchased wsag. ROXpeshIMEnAARM a flow rate of 2 to 4 ml per minute,
2 thereby achieving separation in 6 to 12 minutes. The coil capacity was reduced even
further to 5 ml to reduce separation time to 1 to 2 minutes while maintaining good
resolution. Thus, it is possible to provide true rapid analytical scale counter current
chromatography.
In one embodiment, a coil with 0.8 mm internal diameter tubing around 10 metres
25  long was used in the machine able to rotate at high rotational speeds, in excess of 2000
rpm, thus producing a higher “g” level. The effect was to preserve a high percentage
stationary phase retention and to increase the number of mixing and settling cycles over a
given time period. Both of these effects offset the reduced length of coil tubing.
The aspect of a cantilevered rotor provided in the machine enables all of the
30 components of the centrifuge to be mounted on the cantilevered rotor and substantially
reduced complexity of machine. It also allows the use of specific design features, such as

the flying lead configuration, the bobbin configuration and also the enclosed gear box




arrangenent, all taught herein. It also allows the use of a different type
of coil structure as disclosed herein. The aspect of the arggnﬂﬁm{]{]of a
flying |l ead section reduces to a mninumthe nunber of torturous paths
required to be taken by fluid exitinggthe coil and hence the 5 corruption
of the chromatography results. Furthernore, it substantially reduces back
pressure and enabl es the accommodati on of back pressure from detection
equi pnrent attached t he oytl et |ead. Furthernore, the sinple design of
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t her ef ogg subsiantially increase the reliability of this conponent. 10 In
prior art counter current chromatography instrunents, the gear sets have
been open, ibecegsardiltie swadygnichieoideyignlafl stdimniroddoesirent$ninibhi tiehas
caused difficulties in  lubrication .of the gear. sets becayse of the |oss of
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enabl es easy renoval of the bobbin, even by the wuser. Previously, any
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bei ng centrifuged optical (such as florescent) markers which becone visible

30 duri mgch hersmbablatpletopeibibedsbbisuch markers coul d be detected either by
t he naked eye, 0 for | | . a camera and.sui.t abl e prqcessi ng
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sof tware for " processing b
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V! Slz(lbl ehot by the instrument user. Now, it will be possible for a user to change bobbins, for
example to replace an old bobbin with an equivalent new bobbin, and also for a user to
have several different designs of bobbin with different coil configurations, thereby
enabling a user for the {irst time to use a single centrifuge for different experimentation.

Moreover, the preferred design of bobbin taught herein enables an end user to see
25 the ends of the coils, where the stationary phases occur. Such viewing can either be done
by the naked eye or by automated optical equipment allowing automated detection and
analysis from viewing the coil during operation of the centrifuge. This can provide a very
significant advantage in such instruments. For example, a user may wish to include within
the mixture being centrifuged optical (such as florescent) markers which become visible

30 during the separation process. Such markers could be detected either by the naked eye or,

for example, by a CCD camera and suitable processing software for processing the image




Ot her advantages of the teachings herein will be apparent fromthe
followng specific description. 5 Enbodinents of the present Léwrffﬂf'ﬁ are
descri bed bel ow, by way of exanple only, with reference to tiz 2
acconpanyi ng drawi ngs, in which: Figure 1 is a schematic diagramin cross
section of a preferred enbodi nent of “counter-current chromatography
apparatus; Figure 2 is a schematic view in cross-section of an enbodi nent
of coil assenbly; 10 Figure 3 is a plan view of a part of the coil

assenbl Q‘OI@ffhﬁ%ﬁlﬁ eangera [ &mnine 1hs ageas|vethiv thewod fwierptie tloodscem andrkers

enbodi nent mOfvis%’liel assenbly; Figures 5a and 5b are two plan views of coil
w ndi ngs and coupling conduits for coupling the two w ndings together; and

Fi gures 6a toifedashoned f @EeakhpxarpkRSw Il bdlgpaicdl Bomberdmakvigol |
cross-sectjonal 15 shapes. Referring to Figure 1, there is shown a
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di anet eonlprwitie sderenat tattedacbmiphgying feedsys, frowhekanpl e i n excess of 2000
rpm O 20 cgurse,.the sia;tgp%f coil and rotational_ speeds can be chosen on
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in a cagjnerNAtnBeNRbaphPLHaeahd on purposes and for allow ng control
of environnental conditions such as tenperature. Furthernore, in addition

to the conpohigntes? ishcwhernatic Hewkn gusesedibe of emtmbbdigend 6 dosl goseaniged Wit h
the 25 other_elenents typical. in apparatus of this.t , such as power
sup_bﬂl i es, c oLy ARIMhHSY Ofélri)@b&‘ﬂéﬁ%‘foéraséﬁﬁl?lﬁr?éi:fg'%‘gz so on, which will
be i mredi at efiyuRRPRLGIHN HiewldTe paki dflaBGthe PEHERRmAAG (LB SsR@ibdescri bed
herein in detail. The centrlfug% 10 includes a support wall "12, in practice

i ntegral withiguise Seand pgaretivo pii vhws of eeil ek sandoomtlinggobdsits o4 by bol ts
or othe i lLe f enj iNs ,16. The 30 nounting bush holds a

canti | eéoélﬁHé%gﬂ?tt&féa\a%g%&%ﬁ f ﬁ%“%escri bed enbodi ment cannot rotate. The
shaft 18 i s Ppoesdet #d tHovadiCRAdN akarhple€oRfbshible IRFROSES cdessdckibed bel ow. 2
8 MAR 2007 6 Coupled to the cantilever shaft 18 by first and second sets

of oadi %I‘Iapﬁear ings 22, 24 is a rotor 26. The bearings 22, 24 are taper
o1 1 bear g Bt e ERLARRETR v SUBipNd BSEoLT ALl Soel
oi | . planet centrifuge 10 for counter current chromatography (CCC). The centrifuge 10 is
intended to be suitable for use with small diameter coils, for example of 1 millimetre
internal diameter or less, rotated at high speeds, for example in excess of 2000 rpm. Of
20 course, the size of coil and rotational speeds can be chosen on the basis of the desired
application.
The centrifuge 10 is typically kept in a casing (not shown) for protection purposes
and for allowing control of environmental conditions such as temperature. Furthermore, in
addition to the components shown in the Figure, the centrifuge 10 is provided with the
25 other elements typical in apparatus of this type, such as power supplics, couplings to mass
spectrometer equipment and so on, which will be immediately apparent to the skilled
person and thus not described herein in detail.
The centrifuge 10 includes a support wall 12, in practice integral with the casing, to
which is attached a mounting bush 14 by bolts or other suitable fastening means 16. The

30 mounting bush holds a cantilever shaft 18 which in the described embodiment cannot

rotate. The shaft 18 is provided with a central bore 20 for purposes described below.




5:Proximate the support wall 12 there is provided a drive belt 32 mhich
drives a corresponding pulley 34 of the rotor 26 in conventlonal & 6
At a frontal portion of the rotor 26 there is provided a set of? &d@AR §<7
fins 36 extending into the rotor 26. It will be seen fromFigure 1 that
the rotor 26 is forned in two parts sébured to together by bolts or other
sui tabl e fastening neans 38 for assenbly purposes. The rotor 26 houses, in
this enbodi ment, two encl osed gear sets 40, 42. Different enbodi nents may
be provided @otpicdtaibbicentdatersbabern offigeaid ssedisl sardf oadislitebrigear?, 9¢t s of

di fferent configuration. ar . set 40 ovi des a bobhin rotor, as is
descri bd BEIL SR, Lﬂkﬁ'tb %“‘&égﬁ b rcdopqrdliop C%wﬁv%apf eraedé%w'émcwe. ght. Gear
set 40 pnalaﬂég&&d%&gﬁfeﬂ yeshakl #éia00 &@&ﬂ@gh ¢in §iﬂ% é{‘f'dt fao geth 48

integral with shaft : Flrsi and second ets of bear ngs 50 cate
t he pIahéWmmyuahhft 44 rotatably in the rotor 26. A seal 54 seals t he gear

set 40 in su nner rovide a nmber t ich the first
coar cet 40 Bt pr e SRl R ey A B e D ST DR s 50, o
ar e | ocadiedpoiEn@pilcdi Jaedt thetowwy 24 Ricdnthadhgmaket.s 20 at least partially
filled with |ubricant such as oil or grease. As can be seen in Figure 1,

the frontal Béaiiontps peiogrod theaptur26tthern it previdedr sedcoling BB Gi nce t he

beari ng | oad of the bobbin 62 or counter-weight 70, both
of %ﬁé&h%ég%%é% §mr5§e|OML The second gear set 42 is substantially the

same as the friwisitbegears ro@tridhedl thitabglotdin6 i8Forklddsn end @Htsn@a&re'us not driven
by the shaft 18 into rotation. The reason is that in t enbodi nent the
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. second bobbin, 1t wo e arranged to’ nmes he shaft
18 to benb@hateaﬂ md}d:veqbywd&'dhmthaahﬁhmnymshafrtof 4dargbiseadhr getlrgesedetAd, 42 i s
provide&_ Igpobbln or 30 counter-weight nmounting 58 fixed thereto by
bolts o ﬂ%%%%FO B4 fastening neans 60. To the nounting 58 of the

first gear sgbaShadd r%%cfe?%rb%bbx% r@fofr%h%senmbam Sdnifcsapekiab ;@ coil

housi ng 64 havi ng an annul ar flange wh fits around the outer perineter
of the @nmkwmﬂaz&cmerv®mmMnGﬁmgwsﬁ3amdmmhaphnﬂmQMMdﬁ§4an@kMBamyyy of bores

t hi i fixin 6, In thi r, the
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rel ease coupling nechanismto allow for fast changing of the bobbin 62,

for thempurgasEspBvidesobppder Hevdhm wischiliedbygeanseqdi erd pétheasbichglchani sm
coul d agylﬁﬁ)etgr?pshgﬁ 84 l?ig!i Béar nggt.ﬁ(),h ﬂ ge located. As explained below, this chamber 56 is

20 at least partially filled with lubricant such as oil or grease.
As can be seen in Figure 1, the frontal bearings 52 are larger than the rear bearings
50 since the bearings 52 will take the load of the bobbin 62 or counter-weight 70, both of
which are described below.
The second gear set 42 is substantially the same as the first gear set 40 although in
25 this embodiment is not driven by the shaft 18 into rotation. The reason is that in this
embodiment the second gear set 42 acts as or supports a counter-weight. There could be
other embodiments of the counter-weight. In embodiments where it supports a second
bobbin, it would be arranged to mesh with the tecth 48 of the shaft 18 to be rotated thereby.
The planetary shaft 44 of each gear set 40, 42 is provided with a bobbin or
30 counter-weight mounting 58 fixed thereto by bolts or other suitable fastening means 60.
To the mounting 58 of the first gear set shaft 44 there is attached a bobbin 62 formed of a

coil housing 64 having an annular flange which fits around the outer perimeter of the




nounting 58 to the shaft 44. The bobbin housing 64 al so hol ds tf% Ci’%% 2007
assenbly 68 which may be of conventional form may incorporate %t

coils or a coil systemof the type described belowin connection with
Figures 2 to 6. These Figures discl ose a coil systemin which at 10 | east a
part of a conduit wall formng the coll is produced in a solid substrate,
such as being machined as a recess in a disc of solid material. A
plurality of such discs forns the. coil assenbly. At the other side of the

rotor 2@puiiig SOAHICKicMEicgles Z@mmy@fsbm iarths ehsecloun gott @ctitg thakbi n 62
and is de5| ned to provide a bal ancing ght when the bobbin is in full

;Jse, asboltst;. dn ghigianngy, thgdohbin is ﬁﬁccmﬂée m%a@%%&]@nqms EBuAs Bithves ght i s
free toﬁg%%%, n@}éa{@M hﬁ%géhvgsegéadmatbcﬁe@@é/&@c&%i B?@‘iagcdg v @g&a%% aJRNner  as

is the As can seen in Figure IS open at its
centr e, conplioh mepkariing to giov faldsst Lhangineofthabetent2 abr thefduypasgs | ead secti on

72. Aflrsted7.4 f th | ead ection 7 ishldln he bbi ng 62
by rut udgsFyb "éﬂ“%‘ﬁ@r gﬂ“\&f”‘gg’sﬁﬁ 1‘3%3?1&&9?6“@ gnisiy oy ﬁéo%%)tthé‘ihcﬁae flying
| ead seghiQmho'R& foSheQupl£d to the cantilever shaft 18 by a suitable
non-rotat abl € bush 82, or a continuation of the cantilever shaft 18.

Located in tHheke b¢l3him90d86@d§4s%m h@idsﬂ‘!ECDhestenéJdEG&Mthe@ bdef i nl et and

out | et Ieads ﬁf conve t| 0{% Y Cﬂ e f e ach f| | ead 84,
86 is cOUPFRYE ‘{r‘fﬁlem%u‘rl“’or%%% Vl%%stﬂ?aa? FTEBI ROuBF iy ‘56‘9 (only one
coupl i NgeIOR iR ebNGcidSivhh ®idutes MR d71 DM Figud® difoskladongyheads videh 86 pass
through the central bore 20 of the stationary cantilevered shaft 18 and in

useltre eéii@maéd)ftdcﬁoadlﬁ’ae’éﬂ speung Beepdns preducesiowsplid smbSﬂ‘mes sushisedciment , t he
f1ying mg c%ta! E‘quﬁne% ﬁ:ls fgohghm 1§16a10fA Slu§ﬁﬁgég%c§1 dISLS SEATRL IC(():'I mat eri al

and the rhal an 8dds are herein, typi dal | y

during éshanm@;nuf acturing process Preferably, the |eads 84, 86 are tw sted
around one 30 another sq as to follow substantially the same path when the
machi ne is ifttsothoppides! fhﬁ%dp@r@ﬁafhetﬁw%%gh@w hag@ Séméarpﬁlwmew hpese may

be Dbrai %fbcﬂ) n.82 §n ?eggﬁ’&l to?) & §B§l§ﬁan sgtﬂ?willa% Olbgﬁlqs ?ﬁaﬁltll' \%@ 42 s

prefera desi gne retain ant | a sem-clrcu shape
whers t hie kcmewhnm fheget. 10 this eimbodisent Elercotnlrtmswp@hpmsfe:e tb hetatedalemgh onsldof the -

sheath are.such that it is nore rigi ts end 80 relative to its end 74,
typi cal P§ r‘iﬁnﬁ%ﬁ‘?tﬁﬁ iR His sarg 1%96‘“8?&59‘?55’[6@%8}%5 sectional dianeter. In this

e eheT TGS RO B L kokann o R AR gy [orce o
to t he podidedicalthoplgcenmng opaflyinglleadlefotioratl. oh foft endHd4 of the flying lead
section 72 is held in the bobbing 62 by mutually co-operating shoulders 76, 78. A second
20  end 80 of the flying lead section 72 is coupled to the cantilever shaft 18 by a suitable
non-rotatable bush 82, or a continuation of the cantilever shaft 18.
Located in the flying lead section 72 there are provided the inlet and outlet leads
84, 86 of conventional type. One end of each flying lead 84, 86 is coupled to the coil
assembly 68 by a suitable coupling 90 (only one coupling 90 being visible in the Figure).
25  The flying leads 84, 86 pass through the central bore 20 of the stationary cantilevered shaft
18 and in use are coupled to a mass spectrometer (not shown).
In this embodiment, the flying lead section 72 is in the form of a sheath of
elastomeric material and the inlet and outlet leads 84, 86 are embedded therein, typically
during the manufacturing process. Preferably, the leads 84, 86 are twisted around one

30 another so as to follow substantially the same path when the machine is in use. Where

more than two lcads 84, 86 are provided these may be braided.




flying | ead, designed to be such as to produce the sem -circular, shaﬁ) 'I:he
formof the sheath can be determ ned readily by experinentati ord BHriMAR 2007
calculation following the teachings herein. 10 In the preferred

enbodi nent, the inlet and outlet |eads 84, 86 are of reduced dianeter,
typically 1 mllinetre or less. In on€ experinmental enbodinment, the
centrifuge was provided with one driven planetary shaft 44 rotated about a
50 nmradius up to a maxi num speed of 2,100 rpm The coil 64 had a beta
val ue range Ohe £he6® dfohOflyi@g leadwotiome7Dis peforabiy dﬂSSjnﬂ@s@&@@ mimtbore 15

t ubi ng tres lLong. .The serviced b air of 0.5 nun
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sect | Ond&?efngﬂan@o%@m@t&% shéH that Akd ﬂ@%iuvw%hn&, &ﬁi §@reidiiveldlipepanced on
rotation of the rotor 26 and consequentially induced notion of the

pl anet atypicalipby nikinglthe snd 8¢ oligreaigr ctosasepdiohhlatidthaw. rIattblsmanupl wde2 m/nin

coul d aghie paration.,in 3 to 20 nt i fast t han

priot a bgég'f’eéﬁﬁ %ﬁﬁ PrOgusins AL QU @aﬂﬁl fCFQHBE @ f‘Efelii‘?tsiéi\é‘E’c’tiﬁ)rnesShhree I'n
use, t hgreﬁﬁélr QEFfidBs bSthe @h@RE eelBvd Beh LAV T NI REs sHlT pertieddfoddatioy of i nmot or
of the coil planet centrifuge. Such rotation is pri ncugal |y achi eved as

wi th prflpingdead, éesignei i hesudbas t@prodﬂlﬁ%thmsgmeﬁlrglﬂ@eﬂ@}ﬁ% wsaPiig ei n. The
5" Engaguadnind? ElEHPLATIRY it ettt el b BEeRthe Rmis: 20

44 cauShkeremotation of this shaft 44 about its own axis and al so, of course,
about the axis of cantilevered shaft 18. This rotation of the shaft 44

causts an eqlii VaPederrebimabedbmens therplet pashestiet %ﬂs pbrféerep! 1eHcoi | s or
bobbi n alsaﬁjl% J¥%1§§153I H’m‘iéﬂﬁro‘?"i‘&%h' n. The counter weight 70 counters the
ed

eccentric rotation of the bobbin 30 62 so as to ensure that
the rotor 26l mesaxb&manmmladmlwdmbam dechanugmwes pmvbied swithj cectdeden o
chr omat ogr aphy i

t d 84 bi |
o oot SRRl ah et b ety B araoat By e ot PEOLIRY srart 18,

2 8 NARTB@Q&I 629hz§cha'[ Q&Qk}alhg‘%ar{g'e)@f@%ii't@@@@ﬁ%bhﬁ’ﬁb 2 g uglagroef@@m bt o the
inlet of coil 68. External punping action causes this fluid to passes

t hr eughtubsig 166 madestheg.eble ¢wl wagsrgiocd bbqaemq redir @i cd mgn Aevg I8IdtE | ing wit h

a station coi.l otatlo

separ at 5‘1%@%9 @%ﬁ?ﬁé{ﬁg?g‘%a‘fmﬁ?@gg&i hiccﬂj'Y R s %98%1?397 énﬁsmrg igooatﬁe end of
the coi bil?ﬁd wieths egaﬁﬁﬂ@%cfdcbl& n threoPeSHE Soteri26 hky @mg&quteﬁ@ai@uhumcdl ead
86 direct to a detector, % pically a mass spectroneter. As_ expl ai ned

above, m@om p§iheglanstsey shededonline sq:tsipdé@til@n@@bl&ﬁqw favael Wuio hglmseat i on

could achieve separation in 3 to 20 minutes, substantially {aster than prior art systems and
. 20 with a substantially reduced back pressure.

In use, the rotor 26 is rotated by the driving of drive belt 32 by the motor of the coil
planet centrifuge. Such rotation is principally achieved as with prior art centrifuges but at
the higher speeds disclosed herein.

The rotor 26 rotates around shaft 18 by virtue of the roller bearings 22, 24.

25 Engagement of the teeth 48 of the shaft 18 with those of the rotor shaft 44 cause
rotation of this shaft 44 about its own axis and also, of course, about the axis of
cantilevered shaft 18. This rotation of the shaft 44 causes an equivalent rotation of the
bobbin and hence of the coils or bobbin assembly 68 fixed therewithin.

The counter weight 70 counters the eccentric load caused by rotation of the bobbin

30 62 s0 as to ensure that the rotor 26 is substantially balanced.

Mixture to be subjected to chromatography is fed in through inlet lead 84 with a

pumped mobile solvent phase passing through the central bore 20 of cantilevered shaft 18,




of. the rotor 26 it adopts a substantially sem -circul ar shape, achieved by ..
making the end 80 thicker than the end 74. This profile ninini geg MAR 2001
potential bl ockage and di sturbance of fluid 10 passing through the outl et

| ead 86. The twisting or braiding of the inlet and outlet |eads 84, 86
ensures that each | ead fol | ows substarti ally a simlar or the sanme profile
as the other |leads, to obtain reproducible results. As with any noving
conponent, heat is generated during use of the centrifuge and in

par ti cuthasughttht figinpdadd seg8oD22 atd tHee:fFononti@thcenidt of cotlhes. shadhald4, caused by
the | oad of 15 bobbin 62, This heat is effectively managed in the described
embodi nBHPPIHE agfien ?ﬂ“@% §isipid & Passes theagh cpih 08 Had Hieahyde us@erm chis

ret ai negeqﬁ%m@m i saﬁH &'{lﬁ{ge\ﬂﬁh%igtaﬁgﬁﬁ g%w&[&ﬂjha%e c%?%ml iy cover the

bearings 5 hus ttransferre rom nto the
| ubri camtataxmdsotdseas edpracate anmocothentoasi llitgm(’[}ﬂiqtulde:hl‘(nﬁﬂbgrﬁﬁhy The cool i ng fi ns

36 in the rotor 26 .assi st in expel. heat fr e rotor

As will be aéﬁ&}ﬂeﬁlﬁ o Passiouk ﬁ?egi?P@rateﬁr{ﬁl %819 DA Pwstgls@elg fag %1@5&0@@ at a
di st ancgs fir-amytiba deterc%ttyg@% Qﬁnatsbgpéc%%te?fi and thus at a certain

di stance from'the bobb %' his manner, heat is in effect directed

away from t hésissplbimd @EO@ndleal%ayg fead vedtive mlladciszgmdrsgclcélat durfnggethtinit hi n
t he coil ay, stabilisin ct o fluid t r.at.ure.
The featiipe et ahigding SRRl soli-Buga S50 Al tretiiGpe fibga
subst anihi@et Yhad The @Qiumesm;b srorﬂm &fniHisck PBtehDAH SRR and UELRRHBDE Liluilt
provi des a cl osed chanber for the lubricant, ensuring efficient use of

| ubHl camssiaadhnongs hesrugletlepd 86| Eho peistng orbraiingtnd thoi an@ haﬁqﬁ lepds 8Ad al so
avoi ds %pgnsﬁpcs%gn% &H"H:Ia@?(ﬁl q%bg)tanttlal’f&r ] f'r%qta]t %rsth% B éﬁf{)%ﬁ% 1}11“ gﬁgt he pri Or

art mac ibr1 can r ot or

is pref &a@d)k(yolahi\mayﬁrodﬁ&lblrmwﬂtaj ned sufficient to cover at |east partial I y
bei ng bearlngg For this purpose, there is_  provided in the preferred
embodi ment a2y i 4Ry TP Vit GPIDRRRENS RSty errrded Auinhussisdihsentsse st a user

can see;;t ?tlégf?lémhec%agff%r 5?&%6 frgnttar&dcmeﬁ{aﬂ 4%6%\.1}{@5!)% %ﬁoacilg%-rhe rotor

26 is pr provi an in condur t anber
al t l"ﬁough)hbun ¥ éhxsdneqﬂos sffbdte/et}o:nm&@eém fie deburibed babbéimcnbbpiheippsdsiohng a
of the rotor shaft 44.

needl e between th 4 and.the outer peri
e ol SEHBRCE bUGe CRETRS: B B LR T & BRLrBREEr O caner sl al |

made of garﬁafl}f ARRP ML I ansth H&CL?L[E trﬁ@stf@rFédqirorﬁ'ﬂferbcIaﬂ s §DyeeRt of fluid
within the coil 68 can be seen |ooking at the bobbin 62 face on (I ooking

f r om t hiabtiednt ahdHgreftate irtp th@r@Slﬁggxﬁlii@)rotoﬁs?G the coil 68 i s typically of.
spiral confi P 9&0‘11%2 fins h%% rlgesrogofr c%‘ﬁﬁgh 26 % ass1st n expen%u\%eat frorn tl\{é 1%'1(.%' 266
20 As will be apparent from the Figure, the cooling fins 36 are located at a distance from the
front face of the rotor 26 and thus at a certain distance from the bobbin 62. In this manner,
heat is in effect directed away from the bobbin 62 and away from the fluid being
centrifuged within the coils 68, thus having a stabilising effect on the fluid temperature.
The feature of enclosing the gear sets 40, 42 within the rotor 26 substantially
25 reduces the noise of the instrument. Furthermore, it provides a closed chamber for the
Jubricant, ensuring efficient use of lubricant and thus more reliable operation of the rotor
shaft 44 and also avoids the splattering and loss of lubricant as experienced with the prior
art machines.
The level of [ubricant within the chamber 56 of the rotor 26 is preferably always
30 maintained sufficient to cover at least partially being bearings 52. For this purpose, there is
provided in the preferred embodiment a viewing window (not shown) into the chamber 56

so that a user can see the amount of Iubricant in the chamber.,




to a user and thereby the stationary phase is secured within th fgkl gﬁﬁ
It is possible with this arrangenent also to provide for autonét AR ng
such as by a CCD canera linked to to anal ysis equi pnment able to anal yse the
progress of chromatography within the coils 68. A suitable nechanismwl|
be apparent to the skilled person. A Ufser is also able to repl ace the
bobbin 62 relatively easily, for exanple to replace the bobbin 62 with a
new equi val ent bobbin or with a bobbin having a different coil structure.
In order to apbiayEd RipSefelabR ;h‘ﬁ%ﬁe(!ﬂﬁ@tﬂ 2ANh¥% WndOE E@etchemBadk 30 of flying
| ead 15 section 72, which is typical push fit within the bore 20 of
shaft' alghoughdt igalsepessiblnéo rqphf@iséﬂ th1§@%@m§mé@ foofseptig i neasile befreepthef er abl y
provi de t i f bobbin 62. The flying | ead
sectiong%%;%%%ﬁa ¥8u%pﬁ?§%.{<BgH§kﬂ$r%$gghtral aperture in the bobbin 62,

wi t hdr awi ng Ats&xglad]eaab@smdhbu&lﬂhsa;gmag/ s tprdftbBaubsthhtigdassl ihideadsfgh the
central bore of the bobbin 62) for use with a new bobbin; alternatively a

new Set UBHSPRICGT pigiranshgentyeatena SB@ bapppy@wenhiof Auidatithindis wolth ¢ b& pair - of
renovable,g Q@Jﬁﬁ%&qg &goéﬂ 59 &XATH gmgff?ﬁ%&ﬁlrlﬁ@rgﬁg%\lﬂh@ Pﬁ)%tg%)lb%éj to

connect th to the en e col new inis then
attachedmmoﬂﬁwysQ@MMHaﬁﬁmﬂﬂﬂc&ﬁh&mﬂuﬁhémcmﬂtaﬁﬁ&ﬁcbﬂvﬁhﬁngﬁﬂnbbngﬁﬂs by the

fixing bolts 66, ,In.the preferred embodi the bolts. 66 ar repl aced by
ok b ek Ty e M S s B BB A CRRSBobs RGP ICYRH § oot of .

Thus, thgs mcgeﬂnén@ioetot;@mh@@fc@%mhta%cQ@&Qh@ s M cebakinég Bi3ee @nd need
not be required to call out skilled service personnel for this purpose. It

canibe swéysifeqpupnmerd ablgdy en@lymhwmgecss h&throhetagraphg rriddn drebods BN

provi des .t he | east SLIES ssful r..the flying | ead section 72 and a
si npl e ﬁ?&gﬁﬁgﬁ%ﬁ?wgkwﬂhefﬁﬁa%’ qu@gpgﬂp?g} r driving the single planet
shaft w th thexsboighis ama&qﬂaMh& Beviend2 eflatingy eHNaf for bxar@ple anidplRyer ed
fashion. 2 8 MAR 2007 11 Furthernore, the ability to see the flying | ead

sect i onthpobhiaglesitap neyeauivaient kpbbaror wiea spbitia haying pidiffereritdodn of t he
i nl et a&%cﬁ.ﬂ% Fr{ oxldgiat%sacﬁﬁge [1?59 li SCl‘ Bee%so ﬁpg’xiﬂ@x%uf HE %ﬁ? 865 ﬁﬂgmghgadse(:t Lon

72 is conple unsup orte as no ace whic duche hé bobbi n or

ot her canmom éﬂtwhlalﬁlfh t@glcﬁld)y m beshsfactwthm the Horealgi dfishyfi- 1B, dbugestd 0B 72 in
ef f ect prg%ides e inlet and out|et |eads 84 86,. reducing

back pr&é ?W@gg@ v@a%é%awt efsrably providedhiorienge Hishod9ysine 69 oht s
twi sting,ifin 63 h?hé ﬁgﬁg iR s@ctﬁ@xnfz'eéan"iﬂérﬁﬁl;hﬁﬁ‘ﬂh@}lg}?ﬂl%g Hﬁ%f g@ﬁ&ﬂc% f the
t he pre rre e

instrument. Referri now to Figure 2 I ment of coil
assenbl lyohbsn 621rwuﬂuﬂravﬁ1mg msa&np RO Iaadi btxghmg 8% lagl (theseibsll patsesrotigi0thekedirathi ch are
typical g)(Ym ﬁfc b%tl:])gi%e(%) If(?r LEsle er}thvzi new bobbin; alternatively a new set of flying leads
20 can be supplied with cach new bobbin. A pair of removable connectors 90 (for example,
screw threaded) are provided to connect the leads 84, 86 to the ends of the coil 68. A new
bobbin is then attached to flying leads 84, 86 and then attached to the mounting 58 by the
fixing bolts 66.
In the preferred embodiment, the bolts 66 are replaced by quick release catches to
25  make replacement of the bobbin 62 even faster.
Thus, the user is able to replace the bobbin 62 with relative ease and need not be
required to call out skilled service personnel for this purpose.
It can be seen from the above disclosure that the preferred embodiment provides the
least stressful path for the flying lead section 72 and a simple arrangement of the
30 cantilevered rotor driving the single planet shaft with the bobbin mounted on the end of the

shaft in a cantilevered fashion.




10 The substrates 110, 112 can be nmade froma variety of materiaj g, Nq@ﬂps
gl ass, ceram c, PTFE, FEP or other such nachi nabl e or noul dabl e I a
Produced within each substrate 110, 112, in this enbodinent, there is a
channel 114, 116 which is cl osed by Lﬂe | ower surface of a substrate |ying
t hereon, as shown in relation to cha 114. Not shown in Figure 2 is a
coupling conduit for coupling the two 15 channels 114, 116 together to form
a unitary coil. However, as described below, the structure can provide for
a plurality bBifrtiseparqgtie adilyso wietthe Alyingdesidastioral2endbldd,anbp2ratorAb sdrough

only t subst tes 110,. 112 are, sh , there are t plcall rovi ded nore
to pr o\\l/\ﬁﬁé‘if%% msc‘atw%fﬁﬁ gﬁ%@?ﬁ&ﬁ@f‘ﬁﬂ%ﬁ%@gda PSR E TRESFE Y havi ng
several ’rhc\!"'[:éwbﬁ' 93 lsomym%g Lt?ﬁéuﬂiﬂlﬁ’te@ hannel o guifﬂaoe M@ch tﬁ§cﬂ@s ttlﬂa Ed?)%)ﬁ 4o

substrate l'ayer exanple shown in Figure 1, the w nding of each
substrab@wﬂGyﬂmﬁmumadnmgkn§c@@ﬂmheﬁhndﬂhhe wi ndi ng(s) of the immediately

e e R R R S ST A D

singl e r@hanpehcldddssuldByelBympaedespli@thrt hAcHRAGNH B0 fr&@niUReIe@F coi |
wi ndi ngs provided is dependant upon the total |ength of coil de5|red 25

| n sonetherdtrsldiihe regnen Welek corlyg chisepralingeen phthe astruggbst rate 110, 112 a

plurality: OheRAINELS iyt Sl OHRL A SERRTANELACAR, 30 g2l o

nunber of channe jacent su rate Tayers

provi deframpl pluadlityt yf@gd selmrawtse 1001 IIZSwhiEEIIil e&ayple@lw $1s¢raiydpleaweprm gicsame form
but nmay also _be different, as w apparent fromthe disclosure bel ow.
30 The subst?hﬁ@gBETGS1%%2iaﬁ@lg%ﬁﬁﬁ%éoﬂb@%¥H%YOf@a@ﬁéﬁr%mbﬁéb‘¥%e channel s

110, 11 I i i t abl e sealing method
may be é%%?f F?g?c§?€§ﬁgﬁ% %gg%g%MB%ghggﬁﬂ%% é@g%ggnt upon the materi al
chosen for tHeﬂsubswtheadﬂﬁmﬁuQEZJOEM&nphé$cmﬁﬁhudeu thoreds aghdoye bondi ng
agent, 0 n eat me din he channels 114, .116 .may be
Formed 1 dng Sl eSStk P PR SPE e it Aion ¢ he

mat er.i a}eleﬁfont@@hé:tﬁ'igﬁi rat€otkhGwn H?lg]@%h H}?cdiﬁﬂﬂg EOthUlttfbleéJupiiﬁé pRiden. 5 For

exanpl e, the channels 114, ! 16 cou formed by machi ni ng, during
nnuﬂﬁlngmmmdshé4 bébggﬁbﬂé@ﬁmmaimﬂ¥2y9¢©rﬂen@wpl63ﬁwcmh%MMMB%thbuld|ng), by

hi h i.t abl e i
P H oot Bt LT ZuRi Y of ARSI SodR oo, RS 108Y nrth

a channel 12Q Wby v slestraes PLE, ql12\Md1moﬁxgl Hetnvae @}Jj{cdiﬂ? Rogieckw se
direction 10 fromits head end Hto its tail end T and suitable for

cl ockwi Bere Giraevidnsorra Remgup sthshete laegs ad epar@ neorg ol rasnmsereiat or i mage
of the %Wﬁg@%r&p dgc}/ b)h &\é'cﬂgnn%lscﬂqlnm% g4\Jlt(Pl Hggvd Uibstrate layer example

20 shown in Figure 1, the winding of cach substrate layer 110, 112 is coupled to the
winding(s) of the immediately adjacent layer(s) by one or more suitable conduits to form a
single coil. Nevertheless, in some applications a single coil winding provided by a single
channel 114, 116, may be desired. In practice, the number of coil windings provided is
dependant upon the total length of coil desired.

25 In some embodiments, there may be provided in each substrate 110, 112 a plurality
of channels 114, 116 which couple separately to an equivalent number of channels 114,
116 in adjacent substrate layers 110, 112 to provide a plurality of separate coils. These
coils may have the same form but may also be different, as will be apparent from the
disclosure below.

30 The substrates 110, 112 are secured together to ensure that the channels 110, 112

are sealed, apart from at their ends. Any suitable sealing method may be used, typically




a substrate 122 which provides a spiral winding inwardly in a ;{gcﬁqggmﬂy
direction fromits head end H to its tail end T'. The substr S , 122
are designed to be placed one on top of the other and for 15 their
channel s to be connected together by E%short conduit (not shown). It wll
be apparent to the skilled person that this conduit will be nmuch shorter
that the conduit which would be necessary in conventional coil systens,
provi di ng significant operational advantages. Figures 5a and 5b show an

al t er nabé¢inedenshdantapen irenatenad chnsenchatheehbsieg:s 11841 1 2arkxangéesaneludier whi ch
the chapnels 128, 134 are identical,.to ane anagther and are provided 20

wl th oot eorettits 2 M PR UG ARE he exanpl &' shown. the
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coupling conduit 136 is provided to coupled the channel 34 to a channel of
an over figpenpdans ypat thateaterial of thegiubstrde dHY 132 apdhdegaanner of Gel Aomqtien/ out | et
lead. T i i i j . strates
126, 1357 FaptBley BR SRR P ipeoud P RS ohobppd AL oo tlT O
128, 13dibatrgcd oroyed? (for thample Syildablag rhardingp bpechimgby heccaipig srghycondui t s
to their channels. Wth conventional coils formed fromtubing, the internal
shape o®t¢BersyBpblg meghod ypical ly limted to being round. However, with
this inventi Bt SRl - A QY - S = tiygna
shape for thoor e ha el sl e B A S R e R B Chow
var i ouswikanphes] 020 ehodhgreadtd ospatal shapeg o@fvacyiseclotheise dsbdpes may be

provi de hy reces on ape bot h he utting.fac of, adj oinin
DUt r apiew MAegT paea0s hendeF ot attisBlekp flodB et ldinr s SsRei ar shape
whi | e Fi gurg 60 35hevRicda RAYEF Bragt RABR winliGKr® BohSHWScIAnsd 38M8imed in
cross-sectional shape which is rectangul ar "and ‘ori ented at an angle of

around #BubstrateH@2 dri¢lypovales a Fhird veihdipe iprvadlydes doakelisstditeetion {tpadtssur f ace
for supporting,th t.ati.onary phases. 5 Figure 6d shows anot her exanpl e of
channelB%@5§§§£g%ﬁ?%ﬂfm4ﬁé cross-sectional shape of the channels and their

orientati on TENsErebOSES) 128 ardd@signed tdye plagedsdeiclonady pehsotheandd Wl | be
relatively easy to manufacture. Furthernore, the internal_ channel shape
need notheiehetictsdp e chrbsidagctberdanihert copAuis Gipt shaypDi davildifsapparest

examl ey, i\ TRk BEAfYAN,AALAUS; Ly BE AXIASHGRARGH G IDhGE WRlcahaNagL shapes
to to influence the behaviour of the chromatography phases, to pronote

m Xi ng ardssady drcontattionblhesieyprumposesiditghwgeficmy opeaprmay idedtages. f ace
roughness, baffles an he |ike, Al though the_exanples describ above, and
shown in thef‘léf‘%sﬁdﬁg SE%W&@ altﬁﬁ?‘ﬁm%ﬁ%éfmé?&tlﬁé %@gbwﬁgﬁagg%vi de for

di T 1 er el G@knd B Ech fARIChENRIPI R, 184 &AM al (B one another and are provided

20 with coupling conduits 130, 136 respectively. In the example shown, the coupling conduit
30 couples the two channels 128, 134 together while the coupling conduit 136 is provided
to coupled the channel 34 to a channel of an overlying substrate or, if at the end of the coll,
to an inlet/outlet Jead.

The coupling conduits 130, 136 can easily be formed in the substrates 126, 132, for

25  example in the side opposite that in which the channels 128, 134 are formed, with a
suitable bore connecting the coupling conduits to their channels.

With conventional coils formed from tubing, the internal shape of the tubing is
typically limited fo being round. However, with this invention, it is possible to provide any
suitable cross-sectional shape for the internal wall(s) of the channels. Figures 6a to 6d

30 show various examples of cross-sectional shape. Of course, these shapes may be provided

by recesses on one or both of the abuiting faces of adjoining substrates.




one substrate can be wound at a first pitch while a channel in @ﬁéo' hNng
substrate can be 15 wound at a different pitch. Simlarly, the g%t R 2@@
one channel wi nding can be varied. It is also possible to provide uneven
curvature of a channel to generate pogkets for stationary phases.
Furthernore, this type of coil structure can provide constant helix
spirals, double or treble start parallel spirals for nultiple coils (indeed
even nore than three starts if desired) and variable and enhanced helix
angl e coi | s. Fithee Gpdemsiacogeentigpali dreglar shppe vduledhigig 8bshovha sgeds gner . Once
t he varj,ous ubst yer e vide a
coil s?t}' ney b Fi ey Vé} hﬁm%sga <t gx?;be? 103? g&(?%galos@xa%)@\lwg%g ést 1%% Eﬁér} E}Tr%(il’]cgr}'cn%do

possi bl & dninpleadueindoist o thwihbhz,@miﬁs tiig dhapt prolvialse ks relaiively olidemirfdoan wit h
conventional tube coils, as it is possible to produce coils with nmuch
hi gher EBiSEPRASTREEC StHenay PiatSre i s very stable and can be 25 rotated at

very, high sp amthauy, risk of deformation of
the " coil stgﬁﬂﬁugggg S%n g&ﬁgggﬂﬁ?ﬁp%ﬁgﬁpré%%ﬁregﬁbnbodlnent t he

substrates 1Iﬂ;mbmemanenﬂehmndﬁdhedumadspaiémnwmmn&Mamsamb@dummaaeriaI so

that the interior o he channe 114, 116 is visi om out si de t he
assenbl ﬁm?ﬁ%¥l%%ﬁ¥ FENL é@LiFéé§@3%¥ﬁ@Wé?P3@PE§P“?héué@ﬁ?wp$ﬂﬁﬁng on a
30 flui Quémlmhanﬁé@haq)@nleed Adres @hf%ﬁnltﬁedgﬁda@a%ﬁml%s Itn(.}:oﬁ'iétc{wﬁédtfbrl@pt i cal
detection, for exanple through a CCD canera. 2 R 2007 14 CLAIMS 1. A

centrif ﬁg@xampllcummag te adviniegaoos by prbwide dhanglmmlntdﬁealﬂbmteé@h@@ﬁﬁbnent s of

the centr east e.coil. arranged to be r tated b the d |ve

ot o ¢ istaon B inG os BReaierafeb HiBand SRai Rk e N MhEr cFear
f10m t ek ObRBoRYere2nay @btk bhﬂﬁac@@@@g?ﬂbﬂgbéfﬂwélﬁi e likewher ei n the heat
transfer neans includes a heat sink fitted to or .integral mnth t he body.

10 3. A cent r\lluhaw the esrrab ey dessribechitnve, andisbpwi it theslraeings gl de ncl udes a
plurali t 1§0r8w10(§80 hc@?ﬁgAl%ng;O%ldC%PF Hﬁf‘fe%é?]tt bil Pcﬂﬂ)é I%r eérn?(ﬁ &IaHQ jgpecor di ng

to claim € co0 S are cooling orne In the
body. 1bndsubkr@ienti bd wgmca@tczo{ﬁldt pigcht whitd Aclngdeldn ad ,admﬁt&ng substrhe canobki ng
el enments are arranged to direct heat away fronkthe centrifuge cojl

Bgi©

coi II's. B@UW@é@h@¢¢ﬁﬁbéﬁ%béﬁﬁﬂ@ﬁﬁtb%péﬁy et REAIDEFRL W“Fﬁe rotor
body 29 ;i ncl YI&SHIAM SBGHIeSEE DA Mge GP RGN PRY ARG IRER Fobear | ngs.

stationary phases. Furthermore, this type of coil structure can provide constant helix

spirals, double or treble start parallel spirals for multiple coils (indeed even more than three

starts if desired) and variabie and enhanced helix angle coils. The specific set-up is at the
20 choice of the designer.

Once the various substrate layers arc bonded or welded together, they provide a coil
structure which is very rigid and very solid. Furthermore, it is possible to produce coils
with substantially lower coil volume than with conventional tube coils, as it is possible to
produce coils with much higher coil volume. The structure is very stable and can be

25 rotated at very high speeds much in excess of 2000 rpm without risk of deformation of the
coil structure.

Furthermore, in the preferred embodiment the substrates 110, 112 are formed of
transparent or translucent material so that the interior of the channels 114, 116 is visible
from outside the assembly. This can enable a user to see the effect of the centrifuging on a

30 fluid within the coil. They also lend themselves to automatic optical detection, for

example through a CCD camera.




.7. A centrifuge according to claim®6, wherein the heat transfer neans is
arranged to dissipate heat generated by the rotor bearings. 25 8.8 MAR 2007
centrifuge assenbly including coil rotation nmeans operable to inpart
rotation to a coil and a housing substantially envel oping the coil rotation
means. 9. An assenbly according to ¢kaim8, wherein the coil rotation neans
includes a rotatable shaft and a plurality of bearings for nounting the
shaft rotatably in the housing. 30 10. An assenbly according to claim?9,
wherein the shaft includes fixingcggﬁggS for fixing a centrifuge bobbin
thereto. 2 8 MAR 2001 15 11. An &% y according to any one of clains 8
to 10, wherein the housing includes a |lubricant chanber for hol ding

| ubricant, the coil rotation _neans being in _contact wth the |ubricant
chamber. 5112. AnCe¥dRsmrlytiner dingrater ©Or dripingthe jriaedremperentsudy i cant

chambege ée?ﬁtjif'ﬁ?e GR Ha@Gne Mot ArRfHd D98 rHardde tgg bivE P&t ia?&ggggtgﬁ%u{d%?" An

assenbly according to claim1 or 12, i1ncluding a port ing 10

| ubr i dastttransfeo neeady operabl¢ foeteanisfeg heatlfrdne dhet rofarddy he | ubri cant chanber. 14.
An assenbly according to claimlt, 12 or 13, including a window in the
housing allowing viewng of the interior of the lubrication chanber. 15 15.

An assenbl yp_accog didigfdge a@db‘x‘diﬁ?@o Blairk 1 2iviBrefh the hidh trandfel HALAGInERALs transfer
means operable to transfer heat fromthe coil rotation neans. 16. An
assenflhpadelofiithty ardnigaspl wiib tafbadyai ns 8 to 15, wherein the housing forns
part of a rotor of a centrifuge, the coil rotation neans rotating
eccentrically.. 20 17. An assenbly according to claim 16, wherein the rotor

i gonmount ed 3on a sbafttifuge aadoldinpad tlabn gaghagirshk Ge&Qidk holuatd OPFBANS tO
inmpart rotatiqgn thereto upon rotation of the rotor. 25 18. An assenbly

accor ¢f gPlng Lemaenis rthe fpias 3dy- t he shaft is a cantilevered rotor. 19.
Counter current chromatograph apparatus including a centrifuge according
to any preceding claim 2 8 MAR 2007 16

. 4 A centrifuge according to claim 3, wherein the cooling elements are cooling

fins formed in the body.
15
5. A centrifuge according to claim 3 or 4, wherein the cooling elements are

arranged to direct heat away from the centrifuge coil or coils.

6. A centrifuge according to any preceding claim, wherein the rotor body

20 includes an enclosed bearing chamber enclosing rotor bearings.

7. A centrifuge according to claim 6, wherein the heat transfer means is

arranged to dissipate heat generated by the rotor bearings.

25 8. A centrifuge assembly including coil rotation means operable to impart

rotation to a coil and a housing substantially enveloping the coil rotation means.

9. An assembly according to claim 8, wherein the coil rotation means includes
a rotatable shaft and a plurality of bearings for mounting the shaft rotatably in the housing.

30
10.  Anassembly according to claim 9, wherein the shaft includes fixing means

for fixing a centrifuge bobbin thereto,




NEENE FEErrrrrrrrerrrerrrerrerrrrrirl ABSTRACT (194194 CENTRI FUGE
RN FErrrer~rerrererrrrrrrrr~r~terr *@0002* 5 A centri fuge é%ﬁ%,is
provided with a cantilevered shaft (18) upon which the main #8i MaRr br
(26) is located. A bobbin (62) is attached to the planetary gear shaft
(44), which is driven in planetary notion by the rotation of the rotor
(26) and its toothed engagenent w thighe shaft (18) of the cantilevered
rotor. Aflying lead section (72) extends fromthe bobbin (62) through an
aperture in the cantilevered rotor (26) . The arrangenent provides to a
centrifuge structure which can handl e higher rotational speeds while

mai ntaining resolution. The flying | ead section (72) provides a sinple
path for theyj nl eanan@ndu é@iordiﬁ@@ang(cﬁfh(ﬁ@)aiﬂ@if&(%@Ib,exdhkﬁéﬁl e aduy @t une and
increases reliability. The bobbin (62) supports at |east one coil (68).
Rot or cosipderehtubpigant charaberdesheldingdybricanhdhpeail jotriopzneans bpingAn rarthetent
nmeans (6 r LeegdLemovably to attach the bobbin (62) to the rotor 15
conponéﬁ?gg%ﬂﬁ?ﬁ%ﬁ%battéﬁhnent means (66) enabling renoval of the bobbin
(62)s fromthe rotor wi thout renoval of the or any bearing (50, 52) of the
rotor conpongnt (44). In.the referred enbodi.nment, the attachnment neans
(66) renovabl¥y at f*&@ﬁ@g{ﬂl%%‘mﬂ B% iP plaisy 1 DW%Fﬁmné}HﬂluBflCEFﬁé}l?‘BP?ﬂ‘St‘brrponent
(44) . AERr ARYRHIAK o4 odiPoudfeR RERY [ Tuge (10) is enclosed in a
chanber (56) of a rotor (26), which chanber (56) can be provided with

| ubricant. A 20 chromatography coil assenbly is formed froma plurality of

rigid substrates (10, 1 whi ¢ re _di sc-shaped i.n plan view . Produced

wi thin each ﬁjbst f Se(r%& aﬁfylfl%%aglgﬁ%iﬁgf lﬂ?’iﬂ? udipg amt\éhag\@ Tosed by

t herd oviebrisdat 1186 an@br EhtcEbPBibhiRb& fkoth Mgk LIBAELOBhardershown in relation to
channel (14). A coupling conduit couples the two channels (14, 16) together

to forma wunitary coil. 25
14.  Anassembly according to claim 11, 12 or 13, including a window in the

11
Y

) —

housing allowing viewing of the interior of the lubrication chamber.

15 15. An assembly according to any one of claims 8 to 14, including heat transfer

means operable to transfer heat from the coil rotation means.

16. An assembly according to any one of claims 8 to 15, wherein the housing

forms part of a rotor of a centrifuge, the coil rotation means rotating eccentrically,

20
17. An assembly according to claim 16, wherein the rotor is mounted on a shaft,
said shaft engaging said coil rotation means té impart rotation thereto upon rotation of the
rotor.
25 {8.  Anassembly according to claim 17, wherein the shaft is a cantilevered
rotor.

19. - Counter current chromatograph apparatus including a centrifuge according

to any‘preceding claim.






