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‘Technical Field This invention relates to notion transm ssion devices and
in particular to such devices 10 to transmt motion froma first2g3e$bR2Mo
a second nmenber via a magnetic coupling effect between them Background Art
Though not limted thereto the present invention is considered particularly
useful for 15 directly linking a rofating output shaft to a device whic
converts the rotational notion into |inear or reciprocal noti ONMWNM‘W“"
common known way of achieving this is tq provide the rotatable
with a |lead screw and have a follower unit travel |ongitudinally oftétdse
. shaft along the threads of the |lead screw. 20 In WO95/08860 the
~electrically induced rotation of an internally threaded, outer gmmwwﬂ“\mm““\
_transmtted to an internal) linearly driven shaft by nmeans of r
- provided with rings which define carom ng.surfaces engaged by the  *Goooo2*

internally threaded bore e U RN e lehgmyage annular rings to
one ends of the internal shaft. The drive transm ssion effected by the
rollers is wholly nechanical in 25 nature and the publication suggests
that) to avoid slippage, the di scsDESCRIBTIOMN] with gear teeth - a costly
item A simlar arrangenent, using a ball nut engaging a ball . screw
portion of a spindle, is disclosed in GB-2248976. I n W96/19035 two
nutual Iy sppcedichPERidy di scs or cylinders have a rotary drive 30
transrﬁttea“ﬁﬁgﬂ'eglf:_caqw across the space between them |n one suggested
enbodi ment THie invehddryretitascts motnaransmisibnuiey icesam nrpatticular of sihaleedesragnet s
of disc¢ 2 3 SEP.2~2 -2 like_ formw th opposite faces being North and
Sout h POl estortEasBEtMUAN, fromMAGELSE MEMbRE toah SFACHH INEmRYeA Ve MABRAES COHPHMese
magnets pro, ?%ct?«e@ﬁ%n’{‘.’i se notion transm ssion rather than a snooth
notion transter of substantially constant velocity. S GB-1333641 enpl oys an
el ectromagnet selectively to couple and de-couple magnetically a threaded
nut and a threaded worm the nmagnetic effect being across the gap between
crests and @m&&gﬁﬂthe opposed threads. Like spacing between nagneti sed
hel i cal scr r : L QLY : aced
apart are d'ieett%;lllléE e@?ﬁ?l{eﬁgﬂﬁr?%gtg?ﬁ 85@2@%#%5%6%5%@@@(%?@%@3 {fs:egﬁ l"fﬁgr noni ¢
drive")1510 dirstlyoBsidng 2 fatatfp88Gput. shafiotdar deviceh whivhr comvees thie vatitioml
di scl osed in GB220S4S2. I n EP-0S83035, nutually spaced internal and
ext ernal coWSHPRANALNBAT A raplprasalMotiony T o Gommon kMY WAK Pf aghieYing ead
and a magnef:Si f t.] : i {4 -or m of
el i cal’ b lstd FRIRP Gy RO SR A Biuf 3 AREICEN} End K afcokeEulP
fol |l ows a hehvetdbngiatinabieofietienshaftalicipuiheahtdadeafitheuedd ¢cheat. t he i ndi vi dual
threads forma pole shoe for the magnetising nenber. The magneti si ng nenber
is provided by a series of axially polarised permanent nmagnets wholly
enbeddeg i njp ngsméécp'a?ef YeQFicRNE iftluctd $oGAYR ! df Yh H??ﬁ?ﬁfys thrdd¥ed, outer
arrangenent 1s very expensive ‘to produce comrercially.

cylinder is transmitted to an internal, linearly driven shaft by means of rollers

provided with rings which define camming surfaces engaged by the internally
threaded bore of the cylinder and which engage annular rings to one end of the
internal shaft. The drive transmission effected by the rollers is wholly mechanical in
25  nature and the publication suggests that, to avoid slippage, the discs be provided with
gear teeth — a costly item. A similar arrangement, using a ball nut engaging a ball

screw portion of a spindle, is disclosed in GB-2248976.

In W096/19035 two mutually spaced rotary discs or cylinders have a rotary drive
30  transmitted magnetically across the space between them. In one suggested

embodiment the rotary discs are provided with a plurality of spaced magnets of disc-



The present’ invention is concerned to overcone the conplexity and

manuf acturi ng expense of notion transm ssion devices of the prior art. 2S
Summary of the Invention According to one aspect of this inventiQQ SPenpR S
provi ded a magnetic notion transm ssion device which conprises a nagnetic
body which has an outer cylindrical surfacg and radial end walls) is
polarised axially of the cylindrical surface and, at the opposed radi al
ends of the cylindrical surface, has a pair of disc-like pole plates that
30 are of a | ke, dianegter greater than the di aneter of the cyl.indrical
surface) 2 Hkesfopmowish opposite baces bring Noghand Soutipadasregiectivali Howenstia, to

ef fect notion 1L,.SS t nfir 0, el S
provi ded appaarlﬁaéuﬁagﬁlinl C %‘gﬁ% Fesﬁf@e%%gtﬁeéfgﬂ)&ﬁ %a%gte@rg? é@%"ﬁgt‘gﬁéﬁﬁﬁgh C
coupling ef f egithdp@hae e Bmbb@NnoGhiRirassfar sfSRBstantidliyadonstaivélodity. st member
conprises a device according to said first aspect of this 5 invention) and

in that - the second nenber has a surface engaged by said disc-like pole

| at i S0 t | bl ial. at t t. adj t ot
Phe. Snoana SFFERERE bRAY, RELPRARLFR, il Y ShelS 00, cpise’ ©
engagenent beinag@stiching afthfedlcdBuitedsa threded Wit QRe agnedd effed m%mia)crdsbe

effect is created of a |ow reluctance path for the magnetic flux (in the

manner of a kHepEap batwesn greps| andsirighs oftthe oppesed threads.| Like spating priness. 15

Preferably th I tes are upt ed. axi al t .the sed radial_ends
of “the. nagnet TeERuReT BEIGR sGEFBRA G A Enininlia MiaPRR Gl R dpeBlcy
Optional ly, fgdarCearel abthil@PH 'tlfealihé%ﬁé-rétﬁﬂ/ EEOREkH Ga ROLUIERY hATaoREOUHASY
with an axial bore providing a loose fit for the axle pin to permt thé
body to dPew disclased i t@B-2088015e . Andtherh suchai"arsemdm drivevbier dibclesed in GB-
cylindrical ol &Qggcal form this |oose-fitting axle pin permts 20 the
body to adopt 251 skewed position with respect to the axis of the cylinder or
cone. Advant ageously, the said second nenber has a generally cylindrical or
conical surface (with or without a helical formation therearound) and is
rot at abl e abolnt EPHIS8308S, miutundly dpseedf inteenal Audagxtergaloemipying meenslzrsl afe each

meber s constalned.fo foug £3.Lpngitydigal Ly, of:fhat Akl Seas L figt ates
15  magnetic flux (in the form of a helical magnetic field) which permeates both coupling
members, and follows a helical path between the double thread such that the
individual threads form a pole shoe for the magnetising member. The magnetising
member is provided by a series of axially polarised permanent magnets wholly
embedded into the periphery of one of the coupling members. This arrangement is

20 very expensive to produce commercially.

The present invention is concerned to overcome the complexity and manufacturing

expense of motion transmission devices of the prior art.

25 Summary of the Invention

According to one aspect of this invention there is provided a magnetic motion
transmission device which comprises a magnetic body which has an outer cylindrical
surface and radial end walls, is polarised axially of the cylindrical surface and, at the
opposed radial ends of the cylindrical surface, has a pair of disc-like pole plates that

30 are of a like diameter greater than the diameter of the cylindrical surface,



Preferably) a plurality (e.g. at least three) of said first nenbers is
provi ded, these nenbers being nounted equi-angularly about the axis of said
cylindrical or conical surface by cage neans that allow them torde
i ndi vidual Iy about their own axes. 30 2 3 S EP 2002 -4 Advant ageously)
where the suface of said second nenber i3s cylindrical) the plurality of
first menbers may be enconpassed. by an-outer ring menber having an inner
surface in engagenent with the disc-like pole pieces and, at |east adjacent
to the engagenent suface, conprising a magnetically perneable material to
provi de t hdcBomdirfgeiotanofthen aspeat ofethiscinventionpadt efféov mdtion trangmistion between (i n t he
manner of ol e shoe) between the disc-Ilike pole plates., Preferably the
. said secongr eSFC‘?ﬂQ)smﬁméEﬁelr‘}Qr‘Ws B‘;?I"qufﬁraipegfz)‘@df‘&é&géﬁ‘é DEBdEIS AP s
provi ded w Leal . [ : e it K pring
. provided ‘i"B‘fetQ Rgtrdggﬂr??fdt%haa{ngglg@%négg lé@ %@ec?r?gwdéla ﬁlc@ﬁké}gﬁﬁgﬁg{i é@{ehg ? In use)
as the second nershrfitss menitet edmptigasta ddvdceaxdcdrdihg itd Saiaemara%hw of his ndr i cal
surface (and helical formation), the pole pieces constrain the or each said
first menber tolm§PEOReneral |y axially thereof around its own individual
axis and - ﬁé’iﬁ’lﬂa& ue of the magnetic coupling between said nenbers 15 - as
a whole wif respect to the surface of said second nenber. \Were the device
i ncor por at es t he thy sdcend eskniteathds @ Surfhcet drgapabby ka0 diarligrmpd plataangdt he

outer ring nmenber s constrained agai nst, rotat ari/ﬁgrmt ion, the outer ring

menber will be HbObmMagRetigally psymeable malcaial 9t Ab9t Igstradiaseninonthe cagagstt such
notion will be sprfgéetﬁéﬂga%\%ﬂdrﬁrtffceg nce the (or each) first nenber
rotates in an idling m)(?e - |ngt mai nt ai ni ng contact of its pole pieces
with bith the outer ring and the said second nenber. This neasure of idling

is primarily related to the dianmeter of the inner surface of the outer ring
menber, th Yok §CoBfact RREAgPMEDy W\éeeﬁbﬂ’é fhﬁsbﬂ'@&beE%P@FdﬁﬁeéP“@ﬁa‘fihe

general ly j drd f : i 25 one
o the of nartreqkthe Biod S RARE § Ry SEEASRLCTRIR r BR Inigheal Mt A

enbodi ment snaviet bf 8 keepeeririofra pulé khoed between e disbditte poletplates.er ence to the
acconpanyi ng draw ngs of which: 2 3 SEP 2r1E12 -5 Figure 1is a
schematic cross-sectional view of apparatus according to a first enbodi nent
of thigcin i r i ah i - Jy s han
transmfsssi ﬁ%%?@ggﬁsp gteéﬁén@%nge%g%lgﬂ e\é? it{i/é;to@{) %s\?v&o alggggdrsa utsh%l ‘
accordi ng tmagnBec bodeby iaanxk pindfinoammipoaead imgrial (€pablavy. Optianaityt forl i near
notion transm ssion as that of Fig 1) Figure 3 is a horizontal L

cr oss- sect ic6Haln applations.tthe wp@wgmsiy BaohehPrioMided §vith anmxial beresprp¥iding

ambodt ment PRERT ERe YT FrpPBEhy fo BECT0H MG LaRra IR sai

l'i near not isecoridr membesSBasod cylhidgidileorSconicad fered) afidtlosser firting lax e rpis pedsiot i on
t hrough the apparatus illustrated. in Fig 4, ) .
20  the body to adopt a skewed position with Tespect to the axis of the cylinder or cone.

Advantageously, the said second member has a generally cylindrical or conical
surface (with or without a helical formation therearound) and is rotatable about the
axis of said surface. Advantageously the said first member is constrained to move

25  longitudinally of that axis as it rotates about the said cylindrical or conical surface.

Preferably, a plurality (e.g. at least three) of said first members is provided, these

members being mounted equi-angularly about the axis of said cylindrical or conical

surface by cage means that allow them to rotate individually about their own axes.
30



Figure 6 is a di‘agrammati c perspective view of the apparatus of Figs 4 and
5 with an outer ring renoved, 15 Figure 7 is a partly exploded and broken
away perspective view of a drive unit incorporating a third enbogdisnggp 265
this invention that effects a relative rotary-to-rotary notion

transm ssion) and Figure 8 is a schematic plan view of the apparatus of
Figure 7. 20 Detail ed Description of Exanpdes) of the Invention The

enbodi ment illustrated schematically in Fig 1 is to convert and transfer
the rotary notion of a first nmenber 11 into the relative linear notion of a

second nenber [ [ | i t : ment
Dot ween ¢ hom A SiEgRa AR s SHPUE of Ua Shecifmerher 5L BERAE e PR
one anot her. dihfirst infeditbef® ARET be2 8ncbinpagsdar iys 88 cater it ndimbee didvihg £ inner
magnetic material that is polarised axially with a North (seeking) pole N
at one radi alsugaer amengagemenh Widiediridiseylikeo pele piggestaid, @pgenst adjagenditalthend.
The body 15 has an axi al bore therethrough. and a pait of disclike .stegl
wnshers’ 14y TEeainail shtast GAPRIING & TRacRly eRenehis Rl uatgult 1o
ext endi ngs t hrgpghof D iBeral@patlt t6r ik Mnadhetie fRk (R AR mAnePbP8 poftitbap! e
non- magnetic 30 rrgte(r??al. %pti o?lag{ily ?‘he ﬁ?é glﬁaaéeter I'S r?argi gﬁJy P
great er than bdweeel thediserlikef paltiplagesl e pin 18 to permit the body to slewto
a limted degree. 2 3 SEP 2002 -6 The two washers 14,16 are identically
di mensi oned and are each of greater diameter than the outer diameter of the
annul ar body Prareiifly i i5nid Q4dd MR HOk eRbANS Ty lifdrical biifadkBAihd fuPPdY
15. The difference 1n dianeter can be proportionhately smaller than that

il lustrated) is.pgoviddd with 2oheléral dbrnativn, Sigma snelv tthreadvas spirsl spting ffodded be
of any S ,desired thickpness sufficient to redirect he flux fromeach end of
t he rragné‘?i c Begyn1at mgage%%tfﬁeﬁ%hgq polspigqes. LYUPS&Céﬁt‘hWH member,
particul arly preheurdducastruction, the annul ar body 15 conprises a
magnetised ring of ferrite of about 67mm di aneter and | 5mm thi ckness)
sandwi ched betxieef itswgerttrlly kylizdrizal seifses(and belihle farniaipn)l, 6thef pole pieces

approxi mately 70mm outer dianeter and 6mmthi ckness. form ng, the,pole, .

o Bces, and SFSFEBANG BF BRGYTAHh 5 SHROCT o Ao RBlN 2R JhrEph Py s
discs 14, 16 iddh I daf. qug i id

1. 5Nm The | oo@gﬁ@?‘g?%ﬁ%g?ﬁ on of par ?él%h, n‘éﬁgﬁ p{%@f%%ogﬁ% el ?
dynam c abi gnweasta whnkt witkirespettasahe enfaetoflseidgcomtimambenl | y ' encour aged’

whereby their 15 contact engagenent with the surface of nenber 12 - via the
magneti ¢ coupling between pole pieces 14, 16 and the surface of nenber 12

(5, e 5 B TR T BB o0 AL b Sl RRE
t hi s enbodi nmethie,ouree rirgrméi@dbéras candtoaimednagainshrtatagnhationy| theraster ring member
will be moved axially by the axially moving first member(s) but such motion will be
20 at a reduced rate since the (or each) first member rotates in an idling mode — whilst
maintaining contact of its pole pieces with both the outer ring and the said second
member. This measure of idling is primarily related to the diameter of the inner
surface of the outer ring member, the diameter of the disc-like pole pieces, the
diameter of the generally cylindrical surface of the second member and the ratios of

25 one to the other.

Brief Description of the Drawings

By way of example, embodiments of this invention will now be described with

reference to the accompanying drawings of which:



surface (e:g. is of generally horizontal plate-like form and is wholly, or
at |l east adjacent to its |ower surface, of a magnetically perneable
material. This | ower surface is engaged by a plurality of the ngtais)?:m
transm ssi on device 11 which serve as roller assenblies to suppbrt the
second nmenber 12. Wen the roller-like_-BBodies 15 25 are rotated in a comon
direction about their respective axes) they will effect a |linear
transl ati on of nenber 12 by creating a | ow reluctance path F for the
magnetic flux beiween t he éoole tgrl ates .14, 16. Tge Fl ate-1li kg. rrerrberf. 12 thus
acts much THeYhel mandbR SGREMAUCIRSSyseaHiona Views Qb appasatup RECHEINg oA Tkl nper
11, 30 Another appl i eajvoiinch of ihis iRWaRIHTRA! for cfrelilc BRBDETodhRy-RE OVI des
.o a planar surface, is the barrier system50 shown in Figs 2 and 3.” This
barrier system 50 lped BB GARMIsRIE,i Ses a pair of hollow steel bollards
+ S 1, S2 of energl I y,rec%%[rrllgul ar horizontal_ cross-section disposed one to
each side. oFf8H®r padwdy? § HhRFrSPasHYE § IReSf)2PRRAUS RECQrHing 4 FRE IRYEURY
uprighte wal Il s 53, $4 : r bel of,_ i : nd each
navi g 2 vertical sf i HOEoPRe A ROE KAy Rb IR MR RRBRn AT, 3
into a S pair of vertafdg igngagenent surfaces 12 internally of the hollow

bol | ards. ﬁf,barri er elenent SS, e.g. a steel link chain, steel cable or the
li ke, exteld8UEnAougHs & AErIZpmHalrass-seotion view: pisiie ARRArARs SRRy IE Eh2of t he

two ends OfFi%ln'g gl errq% sl nfali€ g?év\sng—t%gaﬁ)qxaf Qe 2 firatld aeéorgiﬂg"ilé%%#(ﬁlhed

novabl e driv evi ce cate in a respec e one o he hol I ow
bollards S 1, S2. 10 enstwdinnafl tRisdinvestioheatidc for ifecting ai sbsiva mairy-tof
notion_transm ssion devices 11 and js supported for novenent upwardly and
downwalQil y wit hi n an lHs3owpHeRrapwRIsHPy 51, S2 by a cabl e passing over a

bl us. appr ol BEery na f FRa P Bos RS Mol ol S bgG 0N, °© ©F

devi ce 60 conprises &ige,or 61 coupled via a bevel -gear or wormdrive
gearbox 62 to a pair of rotary notion translation devices 11 that are
mount ed on fE8EGMRon  dBRFAIRETAMMAEC PRESPECIHE Yew A dhe appasaiie Rfjitiigs 4 and 5
perpendi cul ar to the or 61. Each of the two rotary
notion translation de‘gﬁgghg%pg@%o@ gqg\‘ni’th that 20 descri bed above with
regar d1% o Hrigurk. 7 Eachis afpattheetpMdedaindrbrokantaway perspestivet view adevdroesurlS i s
thus magnetically coupled, rollingly, to the etically pernegbl e steel
interior surface 12 oficQiRprating ‘br‘h‘% e@?qu!‘genégfggl‘%lt‘%@n%l‘l AlgeBEctsE R and

this magnetic coupli jp s L.Ste r : | ateral |l y-directed
force due to the wei S’%gdt@??ﬁﬁéﬁt?g&rtﬁr&@ﬁgr}g%#ﬂg%h% e roller-like bodies
1S are rot aFigdrd 8 a cimRActaticceplah dievabo e dppatatusrafffigadeiie axes by the

out put

20 Detailed Description of Example(s) of the Invention

The embodiment illustrated schematically in Fig 1 is to convert and transfer the rotary
motion of a first member 11 into the relative linear motion of a second member 12
via a magnetic coupling effect (to hold contact engagement between them) and the
friction between the surfaces in engaged contact with one another. The first member
25 11 comprises an annular body 15 of magnetic material that is polarised axially with
a North (seeking) pole N at one radial end and a South (secking) pole S at the
opposite radial end. The body 15 has an axial bore therethrough and a pair of disc-
like steel washers 14,16 are mounted on and retained by the ends of an axle pin 18
extending through the bore. The axle pin 18 is of brass or other suitable non-magnetic
30  material. Optionally the bore diameter is marginally greater than the diameter of the

axle pin 18 to permit the body to slew to a limited degree.



shaft of the gearbox 62 (upon the opposite ends of which they are nounted)
they effect a linear translation of the conbined notor 61, gearbox 62 and
device 6S with respect to the respective wall S3 or S4 by creabinggp
reluctance path F for the 30 nmagnetic flux between the pole plates 14, 16.
The positionally fixed wall S3 or $S4 thug - 2 3 SEP 2~2 _g_ acts nuch in
the manner of a keeper or pole shoe for the poles of each magnetic coupling
device 60. It will thus be appreciated that as the two notors 61 are
operated i es 11 rot

5 f .devi te i first
(cl ockwi senf?%n@&s}%gﬁﬁf%%iﬁa%@gﬁqcéﬁg : 88%'6&'%‘?5‘1@3&865‘1 +3§Pg’_f§|§§rast§sds‘§fq%'ﬁkse din
Fig 2) to tthay@le otiadisthdtef bPMeAnh@MEBSE POANd HRS fe¥n afdilHepole gﬂtés*'f&m the
counterwei ghted notors 61 and the opposite ends of the cable 55 attached to".

them Li kewihsmagastia boslytifo The diffearedt indianugenr andd propartienatglp ssiatlier thamse, _
the four deyices 11 rotate.in the qpposite (second) sense (couptercl ockw se -
1 bot | ar A sl (8 ScRE4HE ordet o 1oss s ahd GtoNASSERA. A& SR DRGSR ¢ o

| ower the p ' f a - e S not
rolax iTs tonarddicRRCalBCARBIR irEer L rednt Bai o e millBE bOAPS

that, sinceleacardy thegetiphergeftie hdjadoneavasigersl ip with 15 respect to its
associ ated interior surface 12 of wall 53 or 54) little or no danage w ||
arise if a car should ride over the half |owered cable 55. Optionally each

ol cot r omagnit? PRty PRt Qe s 26 HBRSI R8T 13 cBhoBfetmagpatind | ,

pl ace by virihgief fetritewgabdut 67mim diaficted and dHmni hekhesassandwiched bbtveehbvslue to
its own weight) each unit 60 may be easily 20 renoved for servicing or

repairl0in @ilﬁé&ﬁe’f Hiset poivaghers b 1q1d\appesamatelye tPram e iametsr apd §mmy| e

Pt devi . ‘ . : ey e !
oS o et ORRRRaL e Rasah ot h BAr R atedle
rol I er devipgiphéjy éfhitscerids 16fantihige aatice obmeaiver Ehequiva1®@s tb ApSproxihfagidy or

joined to a collar and that |oop or collar encong)asses the roller body 15
of the devi teNm. Thy ldeseinterspnuestion eb@arts d4t ildand tlhallows| fop gheimdynamic or

di scs 14, 16 b rusto I cal. or._part-spheri,cal _to proyvide shaped

peri pheri esal%engr%nd;%rrecggger c%§<8eb&P%m€Flﬁ@cgg& S?Cogﬁ%leﬁdﬂq@éﬁ%ﬁtﬁelﬁese

shaped jper i gieic %F@g&mt Reitt it Suirgce JofVRlehfbePd254 v ufeomagﬁafenéduwngz

non- pl anar shape. I'n another nodification) the walls 53,54 may be 8 S E

P 2D02 -9 between pole pieces 14, 16 and the surface of member 12 (e.g. a steel track)
maintains traction but permits controlled slippage in the event of a predetermined

overload condition.

20 In one application of this embodiment, member 12 has a lowermost horizontal planar
surface (e.g. is of generally horizontal plate-like form) and is wholly, or at least
adjacent to its lower surface, of a magnetically permeable material. This lower
surface is engaged by a plurality of the motion transmission device 11 which serve
as roller assemblies to support the second member 12. When the roller-like bodies 15

25 are rotated in a common direction about their respective axes, they will effect a linear
translation of member 12 by creating a low reluctance path F for the magnetic flux
between the pole plates 14,16. The plate—liké member 12 thus acts much in the

manner of a keeper or pole shoe for the poles of member 11.

30  Another application of this embodiment, in which member 12 provides a planar

surface, is the barrier system 50 shown in Figs 2 and 3. This barrier system 50



_'-roadvvay or estr I an

slightly inclined towards or away from one another so that, although
upstandi ng) they are not truly vertical. In such a case the exposed | ength
of the barrier element 55, although remaining substantially conshang P 300
vary slightly as between its upward, raiLsed condition and its Iomere5
condition. 5 In yet another nodification, the barrier elenent 55 may be
provided as a top wire hawser supporting pendant naterial) e.g. netting)

high visibility artifici fabric, flexjble_ch ' (for ance .f or ned
as a tube tWPH\P@ﬁC%iPé ?h‘@ ligir stee) hollards 51,32 p (SF'P‘V é%é@g“{éF ?’Sflﬁ%‘}‘al

- pendant  mat Q:rr lsecridh dxgp@%d bhe) &)ngatcn%ﬁde"&dé ;%ag@}a‘xﬁaﬁofh@tg H&EW%‘@X, {reehicle

be provi
. accommodat e mMalhafatlx@rupeiganWlns 53354 of mesbdlmdsrlmhg@fmﬁrtném) mlanﬁﬁfdmn dnide
- enbodi ment illustrated schemati cal lj%q in Eigs three rol

assenbl i es ERchhavipe gwicical 8gure.andharein yhasiats géd%‘?ﬁ gachvall 3, g‘f' 4B ovi de::l
h hel l. tl t
throad fr s o Yo SegtmedC il 2 indRllpor ot RGP YOS RN ! DT

be formed byelém&nidsak. s s link@haing seelceubidor hy 1ie, erw@ads uhrcmgande);lotso t he

shaft's surface. The three roller assenblies 11 are each 20 | ocated with
their axes sif.yhend agResshe soadyayakipch of theno emply ofdke slgant hnaretqt@rhed

respective I | .at e turns
of “Fh. hel 1 g Bl ah st ed H i BRI e Ayl RO EREPP Rma e O
magneti ¢ bodyf thé henow thdllask §1p6D. 18, the i ndi vi dual axle pins 18 can stil
ext end generally parallel to the axis of shaft 22. 25 These axle pins 18
extend B@tween a pair of annular di scs 24 that provide a cage hol ding the

Chat ¢ 22 acachTrapbios U SThbnRRA ST SRR BYNE 4, o

the indivi dm@Isupp&x{cerfoawmeheﬁp\i&dryoaﬁ @owniwhiagy dithachn moah@wrbolnyrdt he
arrows B and 30 collectively, travel with the cage 24 in the direction

shown by t heStab? by acrable pasgngppera-fixed oppar mulley tha couaiervweighh matghleg tﬂmt

ol 1 or assorbrelcorth® ke & pbsFpomkatad) el Uk il bERHIRG eMudifsb

sonevvhatlsskewed relation with respect to the axis of shaft 22. 5 As shovvn
in Figs 4 and S) the transm ssion device 20 includes an outer ring 25 that
enconpasses Etmh deviee 6ﬂo¢dr@nsass§ermbtqreél I;muplird\ena |ange\2:$—geair oratwdrmaémva ts

region constituting or adjacent to its r. surface st eel
anot her nag n%etahoaﬁ %t(bér 1 TR MALOR "%ﬂ'? tiog dexiesi bl t@v af‘hE’OHBﬁeg 0Bl*’eces
14,16 of allc&ﬂ%oﬁ%ﬁ hil€§sl1]aﬁ of%@@rb@%%@rexfénﬂ rlbzéxdt&%laq I@Fﬁ JuBhut 'sRAf t' on

but is free to nove x as the 10 c 4.and roll er ‘assenbl i es
11 nove col | eCmota|6l. IEankylof umtwal ﬂogary)fmcztiwfttdxﬁmuas devieed Bt aeprdsswitlothat ed)

5ok 000D, GBS sl BB R g el Ly It w11 be aper ectated
magnet i cal | y-enhanced frictional contact between those assenblies and shaft
Each of the two rotary motion translation devices 65 is thus magnetically coupled,
rollingly, to the magnetically permeable steel interior surface 12 of wall 53 or 54 of
its associated bollard 51,52 and this magnetic coupling is assisted by the resultant
25  laterally-directed force due to the weight of the barrier element. When the roller-like
bodies 15 are rotated in a common direction about their respective axes by the output
shaft of the gearbox 62 (upon the opposite ends of which they are mounted) they
effect a linear translation of the combined motor 61, gearbox 62 and device 65 with
respect to the respective wall 53 or 54 by creating a low reluctance path F for the

30 magnetic flux between the pole plates 14,16. The positionally fixed wall 53 or 54 thus



15 22 is resisted by the magnetic flux acting between the pol e pieces of
.these roller assenblies 11 and the outer ring 25. This causes the roller
assenblies 11 to rotate together in an idling node around the sha&f SER2pfi N
t he manner of planet wheel s) whil st neverthel ess nmagnetically maintaining
contact between their pole pieces 14,16 an8 both the outer ring 25 and the
shaft 22. The degree of idling created is dependent 20 primarily on the
respective di anmeters of inner surface of ring 25, the outer surface of
shaft 22, the |ane e t f ;10
the ot her. T FREhapafhetifenth f JBeBh: fitesiof 1h bEFAIS LR mAtRd:
st ep- down traﬂﬁ?hﬁngORE@O[O bet ween t he |nput rotational speed on shaft 22
and the speed of Iinear notion of the outer ring 25. 25 It will thus be
apparent that the points of contact engagenent of the caged roller

bl 11 haft 2 t L ect
round the axHavi iR b appiscfed fa AR P Re D 8% SRl B YngberkE: "
conventi ogal fl{%‘r I#vic ‘f'l Tr&ﬁteﬁﬂ' al st sex@@%@@@dﬂx%mlﬂollamﬁl Hﬁd’@oﬁr@getdﬁﬁwlsbn

the style of anet ee s around the shaft 22 30 and change the gearing
rati o. They thuboltmhaS\Ze asvigvedeinsFigrd) tpheavtel ypwerdlie frorts lowered opidied andr

themto be in Contat en ement w ft 2 nd, t i ng
2 3 S E P 20pBRIseyit “i‘etmgkﬁ “F}FY’WEEJ CFW‘?‘RQ “ﬂa‘ﬂ%qg%f’p?‘%é‘gﬁi‘dsnge‘é‘g%lﬁé SE

shaft and the,@ief f tHaeh. SleéWi@é a%tthé 66 nidicts cdakebpiries in br appasitgnsat i o.
In one nodification, suggested by Fig 6, the outer ring 25 may be onitted.

This 5 woul d pmdmudeeucqsl lrlematq: ixt the Opeomel(Gmtob@tSNBMCPW@CIICIWE&’FSC@tbPBﬁdof

t he cage rol | the pitc h I 3
(oni &1 0 101 o EiagR ERseRisc/ih vhfia@ngs, Aaritad f iR 5 108 sk iRl 1™
the helical fefengijoRne éRdsBYhRaBR1 3% edwm% ddee menekish fE erdfonCRdacedsenmy be
of fset angul arly from one another such 10 that the axle pins 18 are skewto

the axis of shagth.22. It is then the skew angle that deternines the direct
ratio relation between the input rotation of shaft 22 and the |inear out put
notion of the caged roller assenblies 11. In yet another enbodi ment (not
shown), the shall) 32 fustheERpRESdcna, %ﬂ{&ec‘e@&h Qtivd Aebick A OsCRE &Rklip with
structure with its outer surface engaged by one or nore roller assenbl I es
11. The rldl | erespeetetotilsi assoomited intérieg surfgeny &2 vhwall $diard, ditttef eromo damagarwillng

spacings fromt.he.cone a as,these.ass lies t dnaII of the-
cgneI agl s. Acébrui ﬁél §PTt sﬁg&]pr ‘nesm’%rsfhﬁnhﬁg?‘?“léﬂﬁ%%gr#s Itlf’glﬁ %&chmq%rce
and the rol | epsagityihdyese Mikilin Y@rrmsefa Eﬁbe“ﬂ)%sxh@ﬁ'%ta‘ﬂ' a@éuo héd OR 28ditibROSE
roller assenblies. 20 e exanple of anapplicatidn in which a rotary

moti on i s der ibeemlisé each divee assembly 6tbisi rorimek mr;ﬁaaarbymurtae of amgnetscsatmwon
devices 11 is |%Ja strated dia aggt'cell in Fi and 8.

this .
appl i cati on) 42 e tansiop) ingra ?Wlnswg'tgaﬁr%‘ﬁ'ﬂ d’t"é[d6(?r‘i“"’cyhéc &rsile
transm ssippn b QMH s@f\hé’lfx% rgggg@q] 2i31 to an angularly rotatable output

shaft 32. The 25 output sha as attached thereto a radiating arm 33
that supports in use a pivoting gate or |like closure nenber (not shown). As

shown, the drive tr sm ssipon 30 is housed within a cylindrjcal housing 34
having a top éP&s’BP @6“%?‘8%5’%%’%?5%5 CEFR’EHBW%@&H“%%{%W dgpige ol 1 gpay

extends. The deiN@vidRHOL Sikhl ﬁo&ﬁ%@b?#ﬁ‘éﬁr\%&eﬁ?}’%?";ﬂﬁzl I&Zn&t&exdﬁo\ﬁ%&&}n

vertically directed output shaft rected out
shaft 38 has ipagticularty apmopxame veﬁgagmglebgolnemﬂloé llb,r thesmdsrbf lt}&SCa'.blc 55lage

| atter ar nt ed, f| oa a sui abI mechani sm (il lustrated sol el
for con Ce& ual %%QS%% g%{ng@)éd gbg,go ar and that loop or coll(ar encompasses the roller Y

body 15 of the device 11.

With either said modification, the rolling washers or discs 14,16 may be frusto-
conical or part-spherical to provide shaped peripheries that are angled or curved
30 (instead of cylindrical), these shaped peripheries engaging upstanding walls 53,54 of

corresponding non-planar shape. In another modification, the walls 53,54 may be



-12 by coiled springs 39) such as to effect rotary notion transfer fromthe
.shaft 32 to the inner cylindrical surface of a cup-shaped press&@g EE#BE
mld steel (or other ' magnetically perneable material). 5 The 8
arrangenent is such that as shaft 32 rotates in one direction it
frictionally draws one of the roller asséblies nore into the
therew t h-associ at ed decreasi ng gap between the shaft's outer cylindrical
surface and the inner cylindrical surface of the cup-shaped pressing 35,

whil st at t | i r..r I , t t he
t herew t h- agg%@@%'@%ﬁg%@%?wé’g@? gltaé}lﬁnaél °§§E§%E@§§§§B¥%eﬁg§[$§?@gs‘h% out er
cylindrical apunéragely avegitidaheln suchra cage ithedexpoaed Empfhacfethafbatiiear aemersfdped
pressing 35. Thus, with shaft rotation in the one direction, the said one

rol | er asserhquaki lemaming subsiapHalleansagh Mk vayMightyas Pravesn §s VAYAT: he

other roller,:. ?d}r:g [Cd lod ing, wll tend to slip. Wen the
shaft 32 isrﬁlgfdz e ktyoﬁ%dgl%o%%geﬁtcgngﬁﬁgéti on, the opposite scenario

occurs. §t will therefore be apparent that the provision of the two IS
roller assenblies |1 can provide for a reliable drive transfer in each of
forward and In&¢earnshesr npdifightias; ttheo harrieriglemanh 53 Hapele pravddadnas BHMOVIE | d
steel (or other nagneticall erneabl e material )..i,s.cenf.ral | y wi ded with
an axl e pi nth&ysegx% RHFH& P?‘ﬁaaﬁtgﬂlgf lgl’b%'tgt dﬁf‘B@gh’PéMﬁ%@{y E%%tcﬁiﬁg?récel cup
35. The | owglex@y chiR Mhaif (6 iRtanBé forfredodsCa bitieathiaal Wiick URP Wirk §fhsfy),
respectively a hole or recess in the bottom of housing 34 and a hole or
recess in t heflective beadsuioe 086 pBedanemmateriab ends, and above the bottom bi ght
wal | of{/(?up-shaped pressing 35, the axle pin 42 is fast with a spur gear 44
t hat - a further step-down gears or gear pairs 46,47 - drives the

angul arly r ghatinkh@n&uhpdificakvaf thc?tﬂr-ouéﬁwé)t (vahicle fordwapp6sadaitash pdimiviy)si nce
t he cup-shaped steel pressing 35 can be made very inexpensively (e.g. at
appr oxi mat elay3puprevided avidiois¢hagnel g aegmmedagnihe bansies eleaeny 53 otsHewegdar
ring), the rcgh@{%ﬁt o-rotary transm ssion described above with reference '
to Figs 7 an , may have substantial commercial appeal. 30 2 3 SEP 2(1U2
-13 O her nodifications and enbodi nents of the invention - and applications
thereof which will be readily apparent to those skilled in this art, are to
be deemtd wilntheremhedimeni illusinated sabpmati¢aliyHa Higs/4ta 6 otyecanodier aseembliasildul ar
enbodi ments)_ herei.nbefore descri,be varied in construction and
dotar|) o o oof RGO AR D05 3B 85 phliamgrof SRRt Grn PRrER
features of eacihe NMit4TdimaRRNETS AP bé AQUTNVERICASIARRA8 ffofn) MAhe BylindpRaPol ¥
hereby cl ai ned. For exanple the or”  each axle pin 18 may be of a

non- magnet i csuraceef die sbafin@? or fasrshownsmay heldommiedrieyl 4 spinal springethatais secared )

instead of uging,disc:li hers.of steel . far the pole plates 14 and 16
any. ot et suPY a1l e ARG Sl 8" e Bk P ps oty ER T af el 1)
Li kewi seg otjogiicRAlt Rid 2R& Qightih SkbRVRNIeVAIS P GREE 278¥nddSucheahdd kheir

devised by those skilled in this art. By way of non-limting exanple)
measuri ng orrespestivapolegpliatestldulfe parsergage dn thosireughsi betweenithe aurnspf e made

to use drive_assenblies nbers such.as t.he roller assenbli.es to
over cone theh%‘gﬁla RETAE %r NEY%@IC%@S’% eB%?%e‘@ﬂse’l tt%tfqapgg}ﬁgﬁamg%ogg %e‘g’t h
that creat esit@afiepming, e in@SiduaPAKIOPidsPEE kdragh) eabsll pERYARL Sarhldlty the
i nst ant aneous drive transm ssion between them Furthernore, a slipping

clutch ef f ectxigrgf/shadt 22adi |y included in a drive transmission by suitable
sel ecti o of the magnetic strength of the body 15.

These axle pins 18 extend between a pair of annular discs 24 that provide a cage
holding the roller assemblies 11 equi-angularly spaced from one another around the
shaft 22. As the shaft 22 is rotated in the direction shown by the arrow A, the
individual roller assemblies 11 rotate in the direction shown by the arrows B and,

30 collectively, travel with the cage 24 in the direction shown by the arrow C.



2 3 SEP.20p2 -14 CLAIM5 1. A nmagnetic notion transm ssion device
conprising a magnetic body which-has an outer cylindrical surface and
radial end walls, is polarised axially of the cylindrical surfa@d S8EBR2 at
t he opposed radial ends of the cylindrical surface, has a pair of disc-1like
pole plates that are of a like dianmeter greater than the dianeter of the
cylindrical surface and are nounted on anl@x al el enent of non-nmagnetic
material (e.g. brass), characterised in that the magnetic body and pole

pl ates are provided mﬁth an axial bore providing a loose fit for said axial

Appar at us- t o IePHibbt SEatRit i g s 0o Buf ot Pon S8R Tmm 1t o)

sai d appar at Ygaft Q'tH%@%lﬁ?‘aQeﬂﬁﬁP@ﬁﬁ MR AxEL 8N e rBIEY NébHBLIG MPERYepCin
coupling effect between aracterised in that said first menber

conpri ses a desoneevhat slemvaidriglation @it resgect &nthei axis dfashafth2?2.second nenber has
a surface engaged by and in contact with said 15 disc-1ike pole plates and
i s of nagnetically perrreabl e material at, or at |east adjacent to) the

engaged syrf al%esho gé @ta‘ﬂﬁ SaQHé){rﬁix'ls'ﬂﬂssIuﬁl Gt @ inifesiaf cubre rﬁl@gﬁgﬁgt
surface of the sal second nber 1s of substantially planar form

Appar at us aceacatnpags¢sothel mrm 201Wnezse¢mbludse1bn@hgemgs abf aceatdfadt Hes se@lcm
second nmenber has a cylindrical or conical form ﬁarat us accordllp

d ai m ¢ wher SORSHNENE; BT RAACE/N P #Fér#ﬂ@‘?r pfacs, éseﬁgrséqql 281qthar; magnetisgllyy
coni cal surf gfeﬁaé‘afb‘iie bﬁtera‘igﬁﬁngl?‘&e% Wy fh@ 1§%f9f145196 G n%i%l{caa‘%&mb@res 11.

Appar at us ac I'ng rei’n ¢'st

constrained tThen®uéer hﬁ@gstludxbmaigamsofrothm Bfm id feoel ® Mmové hxially aThss, abekd t he
said cylindrical or conical surface. 30 2 3 SEP 20p2 -15 7. Afogarat us
accor di ni t o @BaPmand gellay %swwles\/memevmcwesnml&|lomglméfnaga|Q§ shaff 32 agdhder s

s, provided. jase BRReLs elnR. FRUPLA] AMbangHERIdRPou Lhe axis of

said cylindrica &ont A %surtade age nmeans 'ow themto rotate
i ndi vidual 'y about their own axes.

It will be appreciated that the rotational movement imparted to the roller assemblies
11 by the magnetically-enhanced frictional contact between those assemblies and shaft

15 22 is resisted by the magnetic flux acting between the pole pieces of these roller
assemblies 11 and the outer ring 25. This causes the roller assemblies 11 to rotate
together in an idling mode around the shaft 22 (in the manner of planet wheels),
whilst nevertheless magnetically maintaining contact between their pole pieces 14,16
and both the outer ring 25 and the shaft 22. The degree of idling created is dependent

20  primarily on the respective diameters of inner surface of ring 25, the outer surface
of shaft 22, the diameter of the pole pieces 14,15 and the ratios of one to the other.
This predetermined degree of "idling" allows for a very high step-down transmission
ratio between the input rotational speed on shaft 22 and the speed of linear motion of
the outer ring 25.

25

It will thus be apparent that the points of contact engagement of the caged roller
assemblies 11 and the shaft 22 can move in the opposite rotary direction around the
axis of shaft 22 to that to be normally effected by a conventional helix; and the roller
assemblies 11 thus move together in the style of planet wheels around the shaft 22
30  and change the gearing ratio. They thus behave as idlers and their size depends on the

need for them to be in contact engagement with both the shaft 22 and the outer ring



5 8. Apparatus.according to Claim7) wherein at |east three said first
-nenbers are nmounted as aforesaid by said cage nmeans. 9. Apparatus according
to daim?7 or Gaim8, wherein the suface' of said second 10 menbeg 4%
cylindrical, the plurality of first nenbers is enconpassed by an outerap?ng
menber haV|ng an inner surface in engaggent with the disc-1ike pole pieces
and, at |east adjacent to the engagenent suface) conprising a nmagnetically
perneable material to provide the effect of a |ow reluctance path for the
magneti c flux[ghn t he manner of agﬁole shoe) between the disc-Ijke pole

pl at es. 15 -0t boipp RFimagdy sheckatigohdhe diamerr of shephafteind tbﬁ@ugeaurags%awa
menber has sﬂrtg e{]&} fibétl{m?i}‘xcg &ggegl%%?] face and the latter is provided with
€.Jg. a sctewthre

a helical fornma fad or spiral spring provided thereon,
that is engaged by the disc-1ike pole pieces. 20 11. Apparatus according to
Caim9 and Caim10, wherein the outer ring menber is constrai ned agai nst
rotatary noniewe modificaton, rruggestadob Figréy ske aternrring Zsi/mauebeaszmmeny Thisvi ng

f b b d
o TS ol s p iR ErS oreition Elntencint Jneff Gokigh ot She LGP U bt 1

the outer risagnwnrd 1t1haaaﬁé ditsieePfd KERERSormARnl (ARIPRA IS Wﬁﬁ@tﬁﬂ' ng to
any one of O ains to 11 wherein the second nmember provides rotary

ou';rgut drive to an angul arly rotable output shaft of pivoting cI osure
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ca] ca] ca] ca] caj ca cal ca cal caJ ca] cal ca] ca]
ca] cal ca motion of one or more transmission dcvnces 11 1S xllustrated dxagramatically in Figs
7 and 8. In this application, a pair of roller assemblies 11 is incorporated in the drive
transmission 30 from a drive motor 31 to an angularly rotatable output shaft 32. The
25  output shaft 32 has attached thereto a radiating arm 33 that supports in use a pivoting
gate or like closure member (not shown). As shown, the drive transmission 30 is
housed within a cylindrical housing 34 having a top closure 36 below arm 33 and
through which output shaft 32 extends. The drive motor 31 is coupled via a worm
gear 37 to drive a vertically directed output shaft 38. The vertically directed output
30  shaft 38 has its outer surface engaged by two roller assemblies 11. The latter are

mounted floatingly by a suitable mechanism (illustrated solely for conceptual reasons
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5  The floating arrangement is such that as shaft 32 rotates in one direction it frictionally
draws one of the roller assemblies more into the therewith-associated decreasing gap
between the shaft’s outer cylindrical surface and the inner cylindrical surface of the
cup-shaped pressing 35, whilst at the same time drawing the other roller assembly
more out of the therewith-associated (opposite) decreasing gap between the shaft’s

10 outer cylindrical surface and the inner cylindrical surface of the cup-shaped pressing
35. Thus, with shaft rotation in the one direction, the said one roller assembly will
"bite" more between the shaft and the cup than the other roller assémb]y which, under
loading, will tend to slip. When the shaft 32 is rotated in the opposite direction, the
opposite scenario occurs. It will therefore be apparent that the provision of the two
15  roller assemblies 11 can provide for a reliable drive transfer in each of forward and

reverse drive directions.

The cup-shaped pressing 35 of mild steel (or other magnetically permeable material)
is centrally provided with an axle pin 42 extending through the bottom bight wall of
20 the steel cup 35. The lower and upper ends of pin 42 are rotationally supported by
respectively a hole or recess in the bottom of housing 34 and a hole or recess in the
top closure 36. Between its ends, and above the bottom bight wall of cup-shaped
pressing 35, the axle pin 42 is fast with a spur gear 44 that — via further step-down
gears or gear pairs 46,47 — drives the angularly rotatable output shaft 32.
25
It will be appreciated that, since the cup-shaped steel pressing 35 can be made very
inexpensively (e.g. at approximately 30% of the cost of an equivalent, internally-
toothed gear ring), the rotary-to-rotary transmission described above with reference

to Figs 7 and 8, may have substantial commercial appeal.
30
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10\ 10\ 97" 1Qadnonimagetid @P4ekial bther than brass. Additionally or alternatively, instead of
using disc-like washers of steel for the pole plates 14 and 16, any other suitable
magnetically permeable material may be used.
10
Likewise, other applications of the inventive concept may be readily devised by those
skilled in this art. By way of non-limiting example, measufing or indicating
instruments and/or positioning devices may be made to use drive assemblies or
members such as the roller assemblies 11 to overcome the usual need for spacing
15 between inter-meshing gear teeth that creates a measure of lost motion (backlash) and
prevents truly instantaneous drive transmission between them. Furthermore, a slipping
clutch effect may be readily included in a drive transmission by suitable selection of

the magnetic strength of the body 15.
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5  and, at the opposed radial ends of the cylindrical surface, has a pair of disc-like pole plates
that are of a like diameter greater than the diameter of the cylindrical surface and are
mounted on an axial element of non-magnetic material (e.g. brass), characterised in that
the magnetic body and pole plates are provided with an axial bore providing a loose fit for
said axial element to permit the body to tilt or slew to a limited degree. '

10
2. Apparatus to effect motion transmission between first and second members, said
apparatus including said members and means to provide a magnetic coupling effect
between them, characterised in that said first member comprises a device according to
Claim 1, and in that the second member has a surface engaged by and in contact with said

15 disc-like pole plates and is of magnetically permeable material at, or at least adjacent to,

the engaged surface.

3. Apparatus according to Claim 2 wherein the engaged surface of the said second
member is of substantially planar form.
20

4. Apparatus according to Claim 2 wherein the engaged surface of the said second

member has a cylindrical or conical form.

5. Apparatus according to Claim 2 wherein the said second member has a generally

25 cylindrical or conical surface and is rotatable about the axis of said surface.

6. Apparatus according to Claim 5, wherein the said first member is constrained to

move longitudinally of the said axis as it rotates about the said cylindrical or conical
surface.
30
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h! h" h#h2h} aa@abers %i[ﬂ%&d@() -thes© mbmbers being mounted equi-angularly about the axis of said
cylindrical or conical surface by cage means that allow them to rotate individually about

their own axes.

8. Apparatus according to Claim 7, wherein at least three said first members are

mounted as aforesaid by said cage means.

9. Apparatus according to Claim 7 or Claim 8, wherein the suface ‘of said second
10  member is cylindrical, the plurality of first members is encompassed by an outer ring
member having an inner surface in engagement with the disc-like pole pieces and, at least
adjacent to the engagement suface, comprising a magnetically permeable material to
provide the effect of a low reluctance path for the magnetic flux (in the manner of a pole
shoe) between the disc-like pole plates.
15
10.  Apparatus according to Claim 5 wherein the said second member has a generally
cylindrical surface and the latter is provided with a helical formation, e€.g. a screw thread

or spiral spring provided thereon, that is engaged by the disc-like pole pieces.

20 11.  Apparatus according to Claim 9 and Claim 10, wherein the outer ring member is
constrained against rotatary motion such as in use to be moved axially by the axially
moving first member(s) but at a reduced rate as the (or each) first member rotates in an

idling mode whilst maintaining contact of its pole pieces with both the outer ring and the
said second member.
25

12, Apparatus according to any one of Claims 4 to 11 wherein the second member
provides a rotary output drive to an angularly rotable output shaft of pivoting closure

member (e.g. a gate) for an opening.
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