1 21 AUG 2006 An Actuator This invention relates to an acg ﬂaggt 5
According to the present invention there is provided an actdafdb 2005
conprising a series of elenments each rotatable relative to the next, a
housi ng accommobdating at |east part of the series of elenents with one end
of the s esctyaiprecting freely beyond an exit of the housing, the 10

el ements being guided to follow a non-linear path to the exit, means for
driving the series of elenents relative to the housing to vary the total

| engt h ofy el £MBNSSnt R5:0) £ETA NG beyond dhe,exit, and means for mai ntaining
the projecting elenents in linear alignnent in a 15 substantially rigid,
sel f-supporting colum. One application of the inventionis in the

constructj on f adj ust,abl e- hei ght. . 0 su rs.were

| ocat &d C%C?r‘%e%? etl?% rrecsoer%%r%srp\g%% Aerfl b‘iehde%%mjt%%ﬁ(g‘sg%‘é?i%%arl y

al i gned colwmansc of cqr®f £cindos et @nbnd so re anged: s vesdh cabt yt aimte servi ng as
the legs of the bed, then by driving the four sets of elenents in

synchroni&ahe"be My et ai 3P GT T OVRT FUHC Y9 - R Y nati vely, by
driving the actyator s;onl ys ale theeheads of; fipainofcthe; ped 254 hedatter may

be tilted as desired. Also, the ability of the elenents to follow a
non- | i negrrppedt eanSredby behose &b emeint sohothd ormiiwgnparthef a |l eg of the

bed a iven tine can, be, acco ated horizontall | ong t.he frane of
t he aéd o@rnf/?rﬁe%ﬁ/ B Hat %‘H%ﬁ? at{ on” wen‘%lirhogn_o%l%%alf a%batc(g ¥%i 1 abl e.
However, d&her] nWentd ofoi Sdﬁ@&imj;im& esbt D=4 hat apphécati palaidel AUG 2006

Enbodi nents of the invention will now be described, by way of exanple, with
r ef er encet @ ot vheh Aeeompary i Wy the total length of elements

projecting beyond the exit, and means for maintaining the

projecting elements in linear alignment in &

15 substantially rigid, self-supporting column.

One application of the invention is in the construction
of adjustable-height beds. If four such actuators were
located at or near the four corners of the bed, with the
20 linearly aligned columns of projecting elements arranged
vertically and serving as the legs cof the bed, then by
driving the four sets of elements in synchronism the bed
may be raised or lowered as desired. Alternatively, by
driving the actuators only at the head or foot of the bed
25 the latter may be tilted as desired. Also, the ability
of the elements to follow a non-linear path means that
those elements not forming part of a leg of the bed at
any given time can be accommodated horizontally along the
frame of the bed or in any other orientation depending on
30 the space available. However, the invention is not

limited tc that application.



drawings, in which: 5 Fig. 1 is a side view of a second enbodi ‘thUG gﬁgﬁt he
invention with certain conponents renpved to reveal the underlying
structure; Fig. 2(a) is a diagramshowi ng the principle of operation 10 of
t he drive nechani smof the second enbodinent; Fig. 2(b) is a perspective

vi ew of pmEMdoddfmdrites dsi viehe machani som WI1HL Figow 3od Sdegrt ettt ndby per specti ve
view of the drive haousing of Fig. 1; Fitg. 4 is a perspective view of the

i nsi de of“he&hadFamgt!eq h“glﬁ?i%p%%‘ﬂ"sq% © t et AHSHHIF 1 THeing a mirror

i mage of 4,20, thal shownikig. 5 is a perspective view of one of the Iinked
el ements of the enbodinent of Fig. 1; 25 Fig. 6 is a perspective view of

the rotatable input guide of the enbodincnt of Fig. 1; and Figs. 7(a) to

7(c) show,the actuator, of Fig. I.with the, input. quide t_at various
angl e?. %qzi g1 T i% Salc'&s)‘? de" ™ ec\’/\:/E of %ecf%rilc% fréwn%%ﬂgen%tntoést?%e i nvention

Wi th certiaiverconponent’s ¢enyved dangevesat s thenowrdlerd yiagest ried ure; 2 1
AUG 2006 3 In the follow ng description the use of expressions of

ori ent at i HHSFUSH -85 TopICHottom vertical, etc., refer to the orientation
of the enbodi nents as seen in drawi ngs and do not constrain their
orientation in use. 5 A first enbodinent of the invention is shown in Figs.
1 to 7. fMhis Zmodisrentdcomprn sesowal y | vee housiaigo UO0 { Rigsratlion

10 of the drive mechanism of the second enbodiment;

Fig. 2{(b) is a perspective view of part of the drive

mechanism;

15 Fig. 3 is an external perspective view of the drive

housing of Fig. 1;

Fig. 4 is a perspective view of the inside of one half of
the drive housing, the other half being a mirrcor image of

20 that shown;

Fig. 5 1s a perspective view of one of the linked

elements of the embodiment of Fig. 1;

25 Fig. 6 is a perspective view of the rotatable input guide

of the embodiment of Fig. 1; and

Figs. 7{a) to 7(c) show the actuator of Fig. 1 with the
input guide set at various angles.

30
Fig. 8 is a side view of a third embodiment of the
invention with certain compcnents removed to reveal the

underlying structure;




3 and 4) which conprises two opposite hal ves 400A, 400B of ZVGMAUG P
inside structure of the housing half 400A is 10 shown in Fig. 4. The
housing half 400B is a mrror inmage of the housing half 400A, and the two
hal ves are secured together along their edges 400C (Fig. 4) to formthe
conpl et e hrousiang seleniing RescBipTie driveirdwust n%mﬁ&msamﬁnt rance 402
on one side and an exit 404 at the bottom 15 The drive houg 400 may be

moul ded f?%ﬁ%"“tﬁﬁ‘?ﬁ UGt 21580 P Tetr i Wt brabastt v ste (¢cor di ng

to its digensions Andd he: | mtendeshd oading. & habh ow dunpelgd i ke input
gui de 406 (Flgs 1 and 6) is 20 nounted at the drive hou5|ng entrance 402.

In partizoul arg die Cgmi)@al% tHasia QIS s eyt iy i cal  bore 408 which
is engaged by a hollow cylindrical shaft 410 extendi ng between the
opposite major walls of the drive housing 400 to allow rotation of the

entire guidei 25 406 @biownt hef axis ofvéhei ehafs o Firg Fifds. Theto housi ng
400 contains a drive nmeans 412 to be described |ater. series of simlar
rigid holi ov@@%r@?ﬁ%qunt MORITRIEEE © B0 5oy Pl Bt $ el n%%ri%ﬂgs are

connect edy t.o, ong, anpt hero b oNg One, £dgs, &l Of i he.seri@s, ofogb epents for

rotation ~about substantially parallel axes 418. To this end the front of
each el emmcm1tzlh¢1a:sasm®¢10$’¢rtpawr®fofartrme 429 s g ctie bivbt @& s f | ange 422,
Fi g. 1%( b),. on the rear he 4 Al 049(&% precedl el enen t t e arns
and fPangd B Hg &9 gn d f e Olﬁwq hl?uqué fch® paasrgje "A St pi Vot pin
(not Shom thﬁ"@f«ﬂg ot poavs, aérh@wne@cm@lze@:e@és%lﬂet@eém@de relative
to the next element such that the el errents may 5 assune a linearly aligned

conf i gur atd@nt veralneddeiel efent 460G n fﬁe@i st eriqgt @fyagetrent with the

next acroégmplete housing seen in Fig. 3. The drive housing 400 has
an entrance 402 on one side and an exit 404 at the bottom.
15 The drive housing 400 may be moulded from aluminium or
plastics material, or cast in steel, according to its

dimensions and the intended loading.

A hollow, tunnel-like input guide 406 (Figs. 1 and 6) is
20 mounted at the drive housing entrance 40Z. In
particular, the guide 406 has a transverse cylindrical
bore 408 which is engaged by a hollow cylindrical shaft
410 extending between the opposite major walls of the
drive housing 400 to allow rotation of the entire guide
25 406 about the axis of the shaft 410 (Fig. 7). The
housing 400 contains a drive means 412 to be described

later.

A series of similar rigid hollow elements 414, moulded

30 from plastics material, are connected to one another
along one edge 416 of the series of elements for rotation
about substantially parallel axes 418. To this end the
front of each element 414 has a short pair of arms 420

which embrace a flange 422, Fig. 2({b), on the rear of the




its full wdth, as seen for the elenments at the top right EWQABE?@En of
Fig. 1, or may separate fromits nei ghbours at its outer edges | ow
the el enments to change 10 direction through the housing 400 as will be
described. It will be understood that certain conponents are omtted from
Fig. 1, foafeexding eltdhergusimng hatd 4008 land;ssoneriofg ahiegredenents 414, in
order to show the structure nore cl earl@y 15 The,\Fi votally connect ed

series ofdissmém’s Wipughe "Hlohdited i &He RirfSe HousitY 400 such t hat
one end Of,the sefes i Jacaigd Withih 08, iR QUi de 406 andicd he ot her

end of the series is outside the housing 400, 20 projecting beyond the exit
404. Bet wedrttihesea wheends:t tdhleersart eni@f tdlanerts duemaniry ey hr ough a

vari apl e angl e dependent on the anqgular position.of the input guide 406.
25 | n°or &Y r?aielnlt Ei%r]%eariell%nr%ﬁt%%%@Lp a|Stc3honprwol’feerc?ln beeaycg]nd the exit 404
linearly caldgned i i substantiiadd Yendd @ik rseld rsuppos tiag: colnoes 440, a
flexible, substantially inelastic toothed belt 426 is provided. This may
be made dfta Hetldlad ddt-erdsalsar i P USEF fOre S0 4T m g el T i1 Gt or

vehicles. T #:§ fixed, by, st 'ﬁ]gatcg el ding t.o the, gnd, el ement
414A and 9 (jgeijtc%gét(ﬁn %8 lfagn'gag’e corr?aegp%éﬁi ng teeth 4130- Fi glscj.}ﬁ)Z(b) and 5 -
recessed dtintia 4 hertedgesigrs tthe a2l emventls: 4l4radrong thechaopposi te edges of
the elenments to the pivots 418. The 5 2 AUG 2006 , belt 426 into proper
engad@ne lwqtrfqrhetkgqoé’r%ht AP VTHY e%(é)agaesrre"ﬁtl]ofb%h esoceﬁjt%ﬁ eth 428 with

the el ement ,teetde 43Qatdt A Onhdhe-d engtrh @fnddieeii o) ed idg ealum  of
el enents prevents these frompivoting relative to one
from Fig. 1, for example the housing half 4C00B and scme of

the elements 414, in order to show the structure more
clearly.
15
The pivotally connected series of elements 414 are
accommodated in the drive housing 400 such that one end
of the series is located within the input guide 406 and
the other end of the series is outside the housing 400,
20 projecting beyond the exit 404. Between these two ends
the series of elements 414 curves through a variable
angle dependent on the angular position of the input

guide 406.

25 In order to maintain the elements 414 which project
beyond the exit 404 linearly aligned in a substantially
rigid self-supporting column 440, a flexible,
substantially inelastic toothed belt 426 is provided.
This may be made of the same material as is used for

30 timing belts in motor vehicles. The belt 426 is fixed by
staking or welding to the end element 414A and its teeth
428 engage corresponding teeth 430-Figs. Z({(b) and 5 -
recessed intc the edges of the elements 414 along the

opposite edges of the elements to the pivots 418. The




5 another and maintains themtight up agai nst one another. Each el enent
414 has a helically-threaded bore 4365whose axis, when the 2llegHgt200s in
linear alignnment with other such elenments in the projecting colum 440, is
coaxial wth the other such bores in the colum 440 to forma 10
continuouBeheIﬂﬁal1mh®epdopéongngh@ementr@ibm the edtwents Thé.drive neans

412 conprises a worm gear 438 dj sposed at ee end of a drive shaft
442 mhoseT?%t%?gﬁﬂ%Tegﬁlgf FRechakrafe a@h4%£ VlB? the %g?EEHFn the col um

440. The t@@ﬁﬂ‘@@@raf§8aﬂ§§§e§hﬁﬂl@n@ﬁh'§§S£h@n$r§%§BEDﬁg4&61hﬂnthe 15
colum 440 at any one tinme Such that rotation e worm gear

progreSS|®éI§lﬁmevé§ phevereaehissoufrof Phechdnsi hglandoe b@ draws t hem

h h h of th
col um? 4401 CEAERor AR HC LT RA°aF PEkt P oK B 7 ot 511 Bac o Era ooy Rgear . 20

The belt H#26n whé@bnpasseshest aohelbeadlyvenhondengndb® 48bronghea hol e 448
(Fig. 4), is accoompdated on a take-up _spool 444 which is biased by a coi
spring (n®¥l§hth?“ Foe eoEEENBNiFNiA H%F%@%l%ﬁlﬁﬁmﬁﬁtnﬁiﬁ?a?ﬁgefhe bel t

426 25 und %igm&n£§n§hoeh@ngr5§@9§lﬁg wh pdpt heghel { sonsthe, ) spool, as
|nd|cated y the arrowin Fig . thé “projecting colum 440 increases

in | engthwihe bettodRéri sucpriessed by the colbhen 448ehbl yodB82aprogressively
into , engagepent wt onsecutive .el nent 414 a t he e.30 fromthe

nous G ekt L R0Ho S gHr Rer S nbhbE AL Bf CEReCES1 TS r T R, Iherct "ol umm 440
i s decreaghB0dakNvEkenghist hes @@hprégéspéogégﬁsgagky4Qasgmgp@@édtQe el enent s
414 and is wound onto the spool 444 by --he coil grlng Afin-like 6 2 1

AUG 2006 thtefsnt 248 Ph ehdrhoasPhRgfa0d4énsipes rRaECIRB2bePE1826
SeparateslglSQQ&XaErQg%ﬁhghgkeg?n£ﬁe4géres in the ceolumn 440. The

worm gear 438 meshes with at least one element 414 in the
15 column 440 at any one time such that rotation of the worm
gear progressively drives the elements out of the housing
400, or draws them into the housing 400, thereby
increasing or decreasing the length of the column 440,
according to the direction of rotation of the worm gear.
20
The belt 426, which passes out of the drive housing 400
through a hole 448 (Fig. 4), is accommodated on a take-up
spool 444 which is biased by a ¢oil spring (not shown)
for rotation in a direction which maintains the belt 426
25 under slight tension and tends to wind the belt on the
spool, as indicated by the arrow in Fig. 1. As the
projecting column 440 increases in length the belt 426 1is
pressed by the roller assembly 432 progressively into
engagement with consecutive elements 414 as they emerge
30 from the housing exit 404, against the bias of the coil
spring. When the column 440 is decreasing in length the
belt 426 progressively disengages the elements 414 and is
wound onto the spool 444 by the coil spring. A fin-like



Wi thin the housing 400 the elements 414 follow a non- 5 Iinea? ?a%ﬁBEﬁbyeen
the entrance 402 to the exit 404. Thes path is defined by a fir st

straight guide rail 450 near the exit 404 which is contiguous with a
second, part-circular guide rail 452 whose centre of curvature is coaxial
W th the shaf¢nd19igiinwitd hensider £t 0oeh$iads 1thauetho hdet M28or i mage
construction of the housjng. hal ves 4£0A and 400B the guide rails 450, 452
shown in SERY AL A GUPpHY Tl Ure t At TR de Stirface of the opposite
housing half so as to forma pair of guide rails in each case). Each

el ement has a groove 454 al ong each 15 opposite side and these are engaged
in the hoistingn 400 byoushes gild Yethai ¢ seasot and!l 45201 bodi @ eeent he el enent

al ong . the desired th between th n 4 i . The pair of
trarGht GUIGR TR 0 Tl es TReCTUr R h corate Frbuiiel on the

el ement 44 bypdhie worde foesd 438 R20f spsas $orkegp: eachdel enent44d4 strai ght
as the belt 426 engages or di sengages. To allow each elenent 414 to join

or | eave BT colent Ul 0 by bttt TonCPRE MRS t B the? nestCefenent as it

foll ows h;wcf)ﬁ&&l&é SR yed gui dess ajh $:432neAC £ BMEM L $1é has  a side
opening 4 6 or passage of the drive shaft 442, see especially Fig. 2 (b).

The wi dt hcodxtihe wpeni nge 4562 L1 s pb ef & abl V1 srehuage totdedvienat | east 80%
of th% ci rcunference. of the threaded_ bore. 436. SQ%T e ingut gui de 406 al so
has a Ypai FU%f-gui'de FhT TS 458 Iextehdr g~ it i Wlioudf y ¢ hi bligh the |ength of
t he gui deps148st heomed g bodys of hd heu gué dea 406 1he, gsr densah | snare

straight, as indicated by the dashed line in Fig. 6, but 7 2 1 AUG 2006

the portibhg. 468aratdenbi¢qiopd o the HusHee afer pare of the

opposite housing half so as to form a pair of guide rails
in each case). Tach element has a groove 454 along each
15 opposite side and these are engaged in the housing 400 by
the guide rails 450 and 452 to direct the element along
the desired path between the entrance 402 and exit 404.
The pair of straight guide rails 450 resists the turning
torque produced on the element 414 by the worm gear 438
20 so as to keep each element 414 straight as the belt 426

engages or disengages.

To allow each element 414 to join or leave the column 440
by rotation relative to the next element as it follows
25 the pailr of curved guide rails 452, each element 414 has
a side opening 456 for passage of the drive shaft 442,
see especially Fig. 2 (b). The width of the opening 456
is preferably such as to leave at least 80% of the
circumference of the threaded bore 436.
30
The input guide 406 also has a pailr of guide rails 458
extending continuously through the length of the guide.
In the main body of the guide 406 the guide rails are
straight, as indicated by the dashed line in Fig. 6, but




circular and concentric with the axis of the shaft 410. The rédi ;qggcggughe
portions 458A is slightly less than that of the guides 452 so that the

| atter ride over the 5 fornmer as seen in Fig. 1, the degree of overlap
depending on the angle of the input guide 406 relative to the drive

housi ng 40{: plhusidhe PEix satoftigui esd50; 452 andiad58e frorm-a conti nuous
guide for the elenents 414 fromthe drive housing exi tfgc’ﬁ‘%él Jo the rear end
of the idAPHCYHUS AFATE" i Fivg: TR the Thiat 1°%442'9 Shown® i ng dri ven

by an el@gad ri Ly %f%\@@r@iwrmw,ﬂbﬁh@g wtherensyitabl e
arrangenment may be used. For exanple, the shaft™ 15 442 may be driven by a
bel t. As aferthonmpd grevi vusty,thde ilmpulatguider 406 4 dtkt able rel ative

to the drive housing 400 to.permt the angle of. the .npu ui de to be
varie reﬁoart“i*?/re 1% The' col 3Fn;ﬁg ‘4290(. Pl Icge(%ﬁes Oefnboovai?rrrleaﬁf C%E?%egé%lgrf% can be

vari ed betweet: aboyte 60 wnd 1801 degiess, @6 seeftive R@.tife digve 7 al so
shows a variation of the enbodi nent shown in Fi% 1 where the toothed

bel t 426 Hausigtd t@che® o4 ket s pavtdput? >l s 45t 148 round
| oosel y Ifbgr§16a déar}?,gimg Ng, 400 {9 25,1 & pngage; the el guent)s, 414 where

t hey energe fromt I nput” gui de 406 1 nto the housing. Fromthat point the
bel t ext ehdisvallong ang ¢xienfddenentha tdealdnd hef Blenentst Addide t he

gui de 406 %Qd beyond the free end of the guide 406 to the end el enent

4148, 10Fi g‘%o ~ (a), to 30 which the belt is fixed. This ensures that the
elenments are maintained in linear alignment prior to entering the guide
406. A third enbodi ment of the invention is shown in Fig. 8. 8 2 1 AUG 2006
Thi s enbodi kg - cbripre sew &t shtocket shpiee| bampy i ven by an

electric motor 460 via a gearbox 462, but any cther

suitable arrangement may be used. For example, the shaft

15 442 may be driven by a belt.

As mentioned previously, the input guide 406 1is rotatablie
relative to the drive housing 400 to permit the angle of
the input guide to be varied relative to the column 440.

20 In this embodiment the angle can be varied between about
60 and 180 degrees, as seen in Fig. 7. Fig. 7 also shows
a variation of the embodiment shown in Fig. 1 where the
toothed belt 426 is not attached to a take~up spool but
is instead fed round loosely in the drive housing 400 to

25 re-engage the elements 414 where they emerge from the
input guide 406 into the housing. From that point the
belt extends along and in engagement with all the
elements 414 in the guide 406 and beyond the free end of
the guide 406 to the end element 414B, Fig. 7 (a), to

30 which the belt is fixed. This ensures that the elements are
maintained in linear alignment prior to entering the

guide 406.

A third embodiment of the invention is shown in Fig. 8.




rounded teeth 471 positioned in the housing 400, coaxial mﬁt?ﬁﬁnﬁgsgﬂ%t
410 (not shown). The teeth 471 of theg sprocket wheel engage w U d
edge sections 472 of 5 the elenents 414. The sprocket wheel 470 is thus
indirectly driven by the wormgear 438 via the elenents 414. The sprocket
wheel actmio helqiimeduce:dier fadctd aprdetaeemddie £lenentls 414 and the
guide rails in the housing and and the input guide (not shown), by

| npar t i ngFAHE YUty §or P10 IHE LI Ehenits HEIHE At rotat t hr ough
the angl g, et waen Lhesenfr@ance, 403, and thenexider 140z The i de rails

ensure that contact is maintained between the sprocket wheel and the
el enent s,smhidleett herewl emapiae aridbeiuny sdtatet. saNtIphed spraokket wheel ,

any 15 back pressure o he, el ement ue .to friction hetween the elenents
and t??e %%eelr%{?%tfi 5&3%1 e eatSeDd:,OCZ'ﬁ% t'h eeleldeﬁenjtss Hbve more freely. In
one enbodi ®intscthe & er@ntis, 4k cold ot oypa vi20 ted icedngratdh Within the

drive housing 400, up to the point where they energe fromthe exit 404. In
a furtherdVhriHte oiroickee Elpdiarent Shdhl? e Fieee 1the her Bettom26 can be

ot ed_antif8ly. 0 Lhal gase the., 25 6l epnis Al cap, bggranual 1y secur ed

to one a er ‘as they energe fromthe Ing exit 404. For exanple, the
el enent s rcoud thdawesd coopertat | gpdorgmtdons;otsighdwar) t doy tihearnmsndl20 and

flanges 422 shown in Fig. 2(h). Then, as each elenment 414 enmerges fromthe
housig‘rqg @(i‘iu%%4 %Fﬁeglt?%_e@%pejw/ﬁr?wq%ea%r i g el Erie ?‘?t he flange on

one el emeil, MR O 1GONEL 4 0 11 & hatwean: the: admse of o4 henhg otihereselenent and a
pin could be nanually inserted into the aligned holes in these conponents

t hus | ockd Gy tHesnguodet hiekld sesuoe fidvel Smidal 148 Ubon-are@dr anal of the

21 A6 %%%%een the sprocket wheel and the elements, while the

elements are being rotated. With the sprocket wheel, any
15 back pressure on the elements due to friction between the
elements and the guide rails is alleviated, and the

elements move more freely.

In one embodimeni, the elements 414 could follilow a
20 helical path within the drive housing 400, up to the

point where they emerge from the exit 404.

In a further variation of the embodiment shown in Fig. 1
the belt 426 can be omitted entirely. In that case the

25 elements 414 can be manually secured to cone another as

they emerge from the housing exit 404. For example, the
elements could have cooperating formations, similar to
the arms 420 and flanges 422 shown in Fig. 2(b).

Then, as each element 414 emerges from the housing exit 3
30 404 and lines up with the preceding element the flange on
one element would come to lie between the arms of the

other element and a pin could be manually inserted into

the aligned holes in these components thus locking them

together face-to-face. Similarly, upon withdrawal of the



9 elenments into the housing, the pins could be renoved one by?dnaﬂglgm$s
al so possi ble to devise a nechani sm whgereby the pins are inserted and
renoved automatically. In use of the actuator the drive housing 400 is
fixed to 5 the frane of a bed or other apparatus for which lifting and/or
ot her nechasteats abttonths neqsined. t AHhep tns veou houseé ngeM@Pedaonbe bol ted
rigidly and non-rotatablyﬁto the frame by bolts assing throqu%holes 464.

Al t er nat i B8l 99 t hEt df F vl FouRPRET 200 tan® el $ot At ABFY 05T i Ke8E e t he frane

by a single.bolts passi Ngsd PrOMghLE Neambobdh on skt 14401y This latter fixing
arrangenment would be desirable, for exanple, where the col um 440

constitutes the ¢Bgtiné achedtandtihheddiveehhousingi?e 1$i kededotehe side

f f th d. | h if 15 the h f the bed.is lifted
1o of e Dethe 10 oR 5958 nLL ABpbhesDEafo 0l Lhe, OptLgpli 1 ed o

econes s%op%%? t he

rotation gfg/sheceréyenbonshnga100c-albowsst heqlh egeso TRSBHNI Verti cal .
Al t hough the term "actuator" has been used in the description to describe
the devi ceowsintiel P hventibn, Lritedorigieby bandnderstobdt thay Fhe

ternfartiEH%a%9£%%8%$dbg£§g %Q§S§§£L£EPOE nthg1devige. The invention is not

limted to the e ments descri herein which nmay be nodified or
vari ed w rhoatnaepaeiyngth25dfiom hbes scopéCofchhebenvendianly?2 11 AUG 2906
10 A ains_, actua%o

10, OB o e 2R 0% SOPr L5100, Bt o, el STpRL s cach otatabl e
of el enents)wfhsenerendoof Thhe series projesthpgafiyestycbgyend an exit of
the be desirable, for example, where the column 440
constitutes the leg of a bed and the drive housing is
fixed to the side frame of the bed. In such a case, 1f
15 the head of the bed is lifted or lowered relative to the
foot and the side frame becomes sloped, the rotation of
the drive housing 400 allows the leg to remain vertical.
Although the term "actuator"™ has been used in the
description to describe the device of the invention, it
20 1is to be understood that the term"articulator'could also

be applied to the device.

The invention is not limited to the embodiments described
herein which may be modified or varied without departing

25 from the scope of the invention.



A
housi ng, the el enents being guided to follow a non-1|inear pat@ fOAW%ng
exit, drive neans for driving the serqges of elenents relative to the
housing to vary the total Iength 10 of el enents projecting beyond the exit,
and neans for maintaining the projecting elenents in |inear alignnment in
a substantiadny rigid, colum , characterised in that the elenents are
hol | ow and the drive nmeans includes at |east one gear wheel |ocated inside
the el enments as they 15 pass through the housi ng and which drivingly

engages an ingl de.SWfare-Qhpthe: o ement s; . { her el popatS; having an  opening
on one side which allows passage of "a support neans for the gear wheel. 20
2. An actuataralalse cial aedve ntel Given dgxwher eiivus heg awedoneddd hgngreans

conprises a flexible, substantiall i pel astic,_toothed belt ichis
ool ot et v ot RS Y e B ST R e LS they
rotate 4o alionmento pdhitber 660 WMhe 2nd. aANe ALt uat orhas cl ai med -n
claim?2, wherein the elenents are pivotally coupled each to the next al ong

one edgeh@isime st eslorertenentRd anel ¢ bel £oL5owrdugtit~1limedr
engagenent, vi th, the, elerents, atonge1hie ppposile: 30 0. ;o act uator as
C ) ereln eac e -thr

. ; f
clainmed in aim enment has a h IlcaITy é%ded bore
whose axisienhrerns tdieael esentd tiseimotdiend i neardyyathgnedtebl Lemgths coaxi a
11 2 1 AUG 2006 wi th other suchbbore in the colum to forma continuous

hel i 8 thf etPBIONY BHe) Cof i, Pard wner @i Wthe YRArT" Hheettonprises a
wor m gearp, di $posed, ttﬁéle%lf:&ﬁ@c@mg of1 &nedf s Ven shehda Whosesimiati onal axis
is coaxial wth that of the bores in the colum, the worm gear increases
or in a substantially rigid, column , characterised in that

the elements are hollow and the drive means includes at

least one gear wheel located inside the elements as they

15 pass through the housing and which drivingly engages an
inside surface of the elements, the elements having an

opening on one side which allows passage of a support

means for the gear wheel.

20 2. An actuator as claimed in ¢laim 1, wherein the
maintaining means comprises a flexible, substantially
inelastic toothed belt which is brought progressively
into positive engagement with the elements as they rotate

into alignment with the column.

25
3. An actuator as claeimed in claim 2, wherein the
elements are pivotally coupled each to the next along one
edge of the series of elements and the belt is brought
into engagement with the elements along the opposite

30  edge.

4. An actuator as claimed in claim 1, wherein each
element has a helically-threaded bore whose axis, when

the element is in the linearly aligned column, is coaxial



decreases the length of the colum according to the direction gfjr%w[iat Hﬁ)ﬁn
of the worm gear, each elenent having a side opening for passage o r?
drive shaft to allow each elenment to join or |eave the columm. 10 6. An
actuator as clainmed in any preceding claim wherein the series of elenents
ent ers t hei houstiingr thrcudhoran imptite gub denwhi € ht o s rot adabl eused ati ve to
the housing  over a range of angles relative to the |i earl%‘?al igned 15

col umm. 7ehCact e &8 Chai TR TRt WA n? B WARTE S et yIOY indirectly

depe”de”h\a@é‘eﬁ %ﬁ@@isé@%{ 8l &t NGe £F eFBOL S 8 €5+ engaged-by-the, pelt in the
i nput gui de whereby the 20 elenents are maintained in linear alignnent

prior to deinersmgtt hehars deot 8t 1idme hcaxas or s asoek B hedi th @t priecedi ng
claim %her i n_the, act?lljator further conprises a, sprocket V\I@eel 25 whi ch
engagds with M Gut’de’s T he e Bhent’s 80 A Helf & FoF novifg a | oad

conpri si NgearH356s poid i Dmganda tiead-beatt ngePording and:-means for noving
the load bearing portion, the neans for noving the |oad bearing 30 portion
conpri si gl aacakteuat brradctior e iyt t BhanyC PR etYF ngtaEh af HEment

having a side opening for passage of the drive shaft to
allow each element to join or leave the column.

10
6. An actuator as claimed in any preceding claim,
wherein the series of elements enters the housing through
an input guide which 1s rotatable relative to the housing
over a range of angles relative fo the linearly aligned

15 colunn.

7. An actuator as claimed in claim 6 when directly cor
indirectly dependent on claim 2, wherein the elements are
engaged by the belt in the input guide whereby the

20 elements are maintained in linear alignment priocr to ‘

entering the guide.

8. An actuator as claimed in any preceding claim,
wherein the actuator further comprises a sprocket wheel

25 which engages with and guides the elements.

5. A device for moving a load comprising a base portion
and a load bearing portion and means for moving the load
bearing portion, the means for moving the load bearing

30 portion comprising an actuator according to any preceding

claim.




