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BACKGROUND Rel ated Application This application is
w0 edoabedst o, and is a Continuation-In-Part of RCBUS2004/009818

Patent Application Ser. No. 09/818,162, entitled Too

Support, filed on March 27, 2001, which is fully

i ncorporated herein by reference. 1. Technical Field

This invention relates to retractabl e overhead tool

supports, and nore FTOOLSUPRORTto a | ow drag

over head support for |ightweight hand-held tools such

as hairdryers. 2. Background Information In various
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suspension devices may be fabricated from relatively heavy components to provide them

with requisite structural integrity. These suspension devices, by virtue of their intended
use and structural requirements, therefore tend to have relatively high inertial mass. Such
devices also tend to exhibit relatively high frictional forces during use.

As mentioned above, the supported objects are themselves heavy and as such, are
typically moved into desired position slowly, and once so positioned, e.g., at a desired
elevation within an assembly line, or within an engine compartment of an automobile, are
seldom moved elevationally again, if at all. Accordingly, for such applications, the mass,

inertia, and friction of the suspension device is of little adverse affect.
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di sposed to bias rotation of the drum and a cord is
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readily apparent from a reading of the following detailed description of various

aspects of the invention taken in conjunction with the accompanying drawings, in
which:
Figure 1 is an elevational view of an embodiment of the present invention, in

conjunction with a hairdryer shown on a reduced scale;
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el emrent is install ed])gﬁﬂadmsm in Figure 1.

Simlarly, the term™transverse” refers to a direction
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departing from the spirit and scope of the present invention. The following detailed

description is, therefore, not to be taken in a limiting sense, and the scope of the
present invention is defined by the appended claims and their equivalents. For clarity
of exposition, like features shown in the accompanying drawings shall be indicated
with like reference numerals and similar features as shown in alternate embodiments

in the drawings shall be indicated with similar reference numerals.
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extanfihBfs 8Pine %?esgﬁﬁﬁnbﬁutf%ﬁlaﬁ&te%dthe afRRh¥htRGed drawbacks by

relatively slight anount of upward lift on the object
providing ailew tdirzet @ow enartag tlowdriction) temeal suspensify syshen wonfégured for

. d ret ti b { d, at . it ' |
nominglty yeiglsSHly St A Ra e AR SCEEC ] B ranehind abetddie
aboutPBYpoRadd, @hd afpLHcilf anid@seits, dbeiE!-5 ppesds), ifftulidgthairdryers

requires additional force to dislodge the object
and othyeharid topls, Erepablie remd sleyptionahmopererntiniaddiéian; Baseal so

I ' :
e 5523t PR S AR i 8P D v
such fobBesiace 4ry. &xcessXord/motheeddyd, to Qippodiitie Gbjechih ikRERBRIBosition is
coiled automatically. The cord is managed to nominally eliminate binding during
extension, nor bunching during retraction. These embodiments also provide nearly

uniform compensatory (upward) force throughout the operational range of cord



Turning now to the Figures, one enbodi nent of the
present invention is shown in Figures 1 and 2 as
WG eepensson syst em 200. System 200 i ncl udes a BET/ISA04/009818
configured to rotate about a central axis a and a
spring 4 operatively engaged with the drumto bias

r.ot on o he drum about the axis. Drum 1 incl udes

extensjgn. ﬁ&eé? pgpo él @iﬂ%@wgmr&ﬁnvenemgswwth? speRdsd,

obj ec!s MREMRETRAALATRB %C%h@l%lécﬁ‘lcap&ﬁ'? M békd aced w1’1h a support cord,
frust o- coni cal urface ines a helica PR

and theoredhhwismafor bssglnwpowbn; tojthe ¢drid mghmﬂb@mr@enbnbodl ment ,

T aR8RAHE ftab e it R Es el B e pSERTIRRY beodipunt-

Appl}ﬁﬂglﬁ ritidly St a@obnt oflupwak €t of did @?&& néHy 1ﬁﬁfafd 1@f8ction of
t hereof are not frusto- coni cal and/or the paths or

the copd  HurthgEmensepad retiacom Bray e istopapd dranypesiien S@@wlv ®¥d by

S [ 0 tec »
oS BB 878 ) USSP BLERAS AN FARER- 16
positipm thet rauirenaddifiorml fweatoRlislsddeatht ebject thereftomrEinbodimderitsof
confj g,ur ed for _bej ng(mas ternately wound and ynwound

the PregsaAnVERtRR AlsepdiRglaRETISAIOKAE RUBRSA 198 2 {9pd Spyfi A 2 hairdryer,
whileh 95\@321? 1%91%%1){3&%%&69& Burdongikhiys Vﬁ @d'@ﬁﬁfwz of movement.

nw n cor enters and exi f pat’n”
t H‘earmng dowrtg dogeiGiganes, aie satbgdmesit bfl’&le(jlmm‘)lt mtfentlon is shown in
Xi t 0|nt 206, d_extends .t
Flgur‘f‘ @ﬁrﬁi as &S @‘@E‘?‘EFYEE’P] ﬁbasé{“%?ﬁéd%}‘&& ‘H&g@&d to
rotateHB6Ht AcenBralBtis doYEh 3R 4 %%braﬁ\ré?y Bkt Wid the or’[ﬁ&t
shown, entry/exit polnt and spring 4 are axla
rotatig aﬁthoriamy abowltla axis Dromohinchwdes reextelior sug“acmkommmmg
and. unwi_ndi.ng of and.in.this ticul ar
toug gL AR i st e s A Pt B S ardbal Syptace

202 dgﬁlaéslamam, 2h 904 théfthbBsd, R@idl, UhisSparE@SardR)dintent 28
di scussed |n reater detail hereinbel ow. Thus,

configairedhis i foren oif 2 biwalghanne dispossiowitio 8E70e 202. Several
altemgtge{ #ﬁg’x dco ot rfr']%gge?%ﬁsé SengD \ég I\xﬁ’{féhzﬂlléyagges réar&)r?g‘{ @ tﬁere an(ej Egtr%usto-
conicalehal/ orviie pathexi pordioasitheico areliﬁ)ehehcsucﬂhranb%eﬁifedby'al t y
advant.ageousl|y reduces the overall inertia {and th
channel fg §seUseeA AR IOLP W AP RICER TS IR #4G 2 El@u{srétlﬁB- |
12G. the nunber of noving parts and the extent of novenent -
of those parts. This axial stability also nomnally
elAsmshnenes poikinatentl of g eerdihistfheerdtondtvon fl paridhie vconiéglneda for

being B ARG NG L] G B SRER RGP ot BH-Bh el P o the drurn

rotateP 8bdult ARis 2l @uﬁ‘hg $hE Whﬂilﬂg b SHPBHA f@t bl Ztélﬁa@§¥1§f é&ts ﬁ)aﬂ’l 204
(radial) alignhent wth entry/exi{ point

(i.e., the copdramgagasfand disengdgps thee;humhi eisemtﬂyémtmomm2106namlfexmnds toa

aistal 3 Fstohe A8y A8 L iheetSY 1133k SR 1 o Bt 268 o
the par6idir dBodimdMehsih) érﬁl@'/e&[tt oRR20Biahd sprREOdRieZRidlfdtationary

such confi guration Wi | ectively mnimze or
relative to one another during the wmdlng and unwinding of cord 2, and in this particular

embodiment, both point 206 and spring 4 are axially stationary, e.g., while the drum

slides axially, as discussed in greater detail hereinbelow. Thus, although point 206 will



substantially elimnate any propensity for the drum1
and/or spring 4 to cock or twist relative to axis a
walewoistogr3sapi d el evati onal novenents of the obj BCT/US2004/009818
Turning now to Figures 1 and 2 in greater detail,
enbodl ment 200 may further incl ude a mandrel 5, a
th plateg a torque converter 9, a slip.rin
movegx %5?19“‘161"“ fdrun 1 apt erﬁ’@“‘?éﬂ@%ﬂ’%’é‘i %féﬁna% stajjppary
rela’m?i&J 18 %Qﬁeadalﬂ'}o % ds@rr gﬁﬂ? 99(1 kil A arRPebhay r&iuc@ssthé AN
hrust plate 8 'nclude a hut at 1ts Cent
mertla: @nﬂ rtlgurleweltsdh@ &raghdﬁaplpyrat@&@io\ber mhenlzmglmstbl eh:e gimatfer of

i Thr ust ate [ I ed
movifighas dha hd G st ol BhbRt ot b Batta o eflalahiliOdRen o
nomifaNgfelinfi@dtéd @ﬂﬂse@ tordise S IdORE €b ﬂ@@ﬂéﬁredﬁéé»ld@aé of@Ne apparatus.
include a frusto-conical exterior surface 202, which

otntiondll spedtnef thewesersbodanerdaincbs direpsing she donrengagie
portio 2&5?)25{)13{1?%4 gm Msﬁaﬁgglgﬁ T& @aﬂ#eﬂ? ali aegnet‘ {'\ifﬁ 411]@3//6xn point
206. aushaligementi dffectively preehides thefomﬁaama offau iaR@lig emeudmg intitnent
of axi ally extendti ng bearl rods 12 disp

arm be{yreen the FIPHCAEM ot qpRPHtsn co né@tg%s B 18$ aﬁ}éese locations.
e sEPRYSARSH 1 S cRRPEVNEGA s Butl B B B o
substqtigly ﬁlmmr@mwr@rpreperﬁ;ita Iferghé dginutl esd/ar germigedstoafock or twist

relat1Yeto§;1|l>J(nfe ent aIJy @ﬁgﬂ%gﬁ%ﬁéﬁtﬁggﬁi |zeqTaE?882aped

| ITQlimAg %Bﬁzaﬁﬁlf‘%ﬁ{fesol find 208 il defaitd e&ﬁbouhﬁerﬁmqhﬁy Qurther

~ A's ervest orotationally couple drum1 to the
includect mapdiebpwa Brest plate fhi fasqueeasIveriey &, lesligrring EJ.SS@I@US/I lilgand a

spring Fen%lo%a “S?ergﬁ S ee\%)’éoss(ﬁ ena%l? a'dgc[ clal}aélb g@ gcfg ﬁv Pt hfsgshown,

thrustt plate0B afey rigtlatie \benti0ais hafcentegr donfigufed wi tlhea&ably recelve the
traveling axially relative thereto, Axial_ nov

threagpgyshglt p@mﬁttb%remf dhrusk alsn 8 Is pgidls eowrled @1 émmsrl So tha the

drom B B G051 ARG AR AV ey 4 maydnetnce

a. frugtoocmodlr éxterivit surfdee 21073; whivhaditiopelly iiwrludes ar hehcrazhabhaﬂﬂey 204
I nner nost. edge of the circul ar rldge 9C is sized to
configyre wgr%elg?fgga@tmméwoag DiEePel 5. while the

r fiﬁ'd@é&éﬂ é%HB&ﬁﬁ%ﬁt*s &qee1 94 fdhRd %b aChIRRy BrrR@%s, %h”eﬁi/mtenor

be sized to matingly engage with an inner dianeter of
surfagerimvingch pliradiy pﬁqﬂzﬂll}( itending b_e)armgf na&dsrli2dtjep@&l mpacad relation

ng 4 are referabl S zed ha rovide a
thereh AT g sy RS ety & Cubiied 3% Rt dintie R drafefeeve
9B sibdldl RINdEBIPEEdi RN haTBEE6n 6 Whdréial €Bhvdrr QCHIQd"ﬁl:iu}des a series of

prevent rotational slippage during operation,

circugfeseipdly gparedaiupiyds Ddvsized supphsped by sidebly mag%ttheémrmg rods
12. Tlhﬂ‘ slfin%lé S%a%%: B0 Pt%eul%ﬁg 159 itﬁ% ﬁje tJ{S%tg gt A58 @{90 T otatlonally

prin Re&r © uesiPed p6§ rons™r
couplartﬁtlﬂﬁel 1o ABe oY S®Adertee e i widhoublihp ehé Ide@h O ¢O @ll@@|aX1ally
surface 202 of drum 1 may_be
relative to the converter 9. Moreover, the'sliding fit of sleeve 9B enables torque converter
9 to rotate relative to shaft portion 6, without traveling axially relative thereto. Axial

movement may be prevented, for example, by use of retainer clips 80. Torque converter 9



provided with a helical channel 204 configured to hold

the cord 2 in a wapping configuration as shown in
wo-2@ue1327 As shown, the radius of frusto-coniPel/US2004/009818

surface 202, and of the helix fornmed by channel 204,

i ncreases gradually along the length of the drum The

50 el GFLFTINTER DG ORn ATV b iy SHRLBEEn e e radialy

inneriBidt @ge Of the @Rkulﬁﬁm&lge o GAINE 'ir)ah%@%rén%a NG éiﬁi of mandrel 5,

progressively increased torque to as t he cor
whilej the gadiallsn outermos;tomrm%the dlmular ndgea%édnayobq unzed to matingly

enese S B TR ERGl H o S Y SRR [l e 86 S
sprindB i greferdbl vi2sd and Isﬁdﬁeﬁ 16 priividt a fugVet, ghd E@S@nﬁl?eé sdc@rely

tool 208, during operation of system 200, as w |
attachgfl Jherstoein PRY GPBYEPBFNL Jupnzier SAECSNE BRI RAMingihe prevent a%tatlonal
I
slippie ALY opAASH. R ilc St Hor Gl B, RITAALBLRA (o shown in
Figurs\@) glay bofusad pahdlddhd drunt dahd 2Reng 4 idtheiradcanted gosidomghelative
of the unwound portion of the cord 2 as it is
to onganoflittied. Moreover, in particul ar embodi nents, the

" adl dioulERH heABEHRASE hE BLabIovRiN SFBERIXSH dkt nhBe
smal | est di ameter portion of the drumto help retract

providddevitloahelioal ohanmel 2dowadigpedite hold thagori@sin asmppmg

configgirfitiras hotl if R STR A% Tk, bR Gus & BiRGsBREal ypface 202

and oBfhOhBEX feHiel b cianishl 204 &ﬁ&e&b@y\fgﬁdhélgz albﬁg EHEQength of the drum.
articul ar enbodi ment shown in Wgur es this

The skidled atisam Pild Feggpige theé thivprearssdve a@éﬁ@ tmr@i %r ust

adva:{?gf%g&gs ﬁm bﬁ%\} }el% Q%agg? P éf?’%%er %’n g s we{ fﬂg gﬂ [ ‘?d? g? §% %gl ':Vely

increakb@torqp@ntotdnta 1ods thx caid isTmvesteid; to ontiehedtefordaerbyset harque
pitch of the threads, which is configured so that the
generefsii BY sPifg 4 apBds E’@Nﬁ‘f‘ ésaénsaltf BieatYusH CBWPF%%U@F maysel f

Ry Py sy R P i ks fel g g 208

dunngmﬂeramm oithystelm2@( es pzahl be dnsd:twsed mrgnead!entEtml Isdrembelowh®he

radiug Qe P At g5 o Fgafonsizgendi femimbied Botieeamisular spring
4 usedl Qﬁ@bv@%hf &6 Fdrtivuial o8 1e0k, whd ﬂletaaée@@éﬁhg&qth% RhRBERPHrtion

range o drumrotatlon In partlcu ar
of theswnba asing sxtemdﬂdemewfer giy amlcwder ermbedidentsythe gadius may

confi gur,ed as .. cQnv It| le sta
acorefeR3pla 8T HrtRaigBEY 4E: st fiiel R aBpinE gt Froh jcnelp
retractlfHéndol ihtd tBEbrotlicapokitioh, l’hs%ekt@;@eﬂ 1h@1g@ed 2 is an

el ectrical cord, electr|C|td31/ may be transferred froma

sl t@m@@ww@éhoyacﬁuasl an qmrymttpom 206meoveoriallyeelative
to on® o1 d %i )and mtl\/gmﬂmg?ﬂlvtflggh]g %ﬂ ar gllnlogd eﬁg shown in

asserﬁa hav g a pal ]I aga rings
F1guré7812 and 211415 id ﬁbcbhq)hek‘mﬂ@t thre ﬂtreeﬁi&d\&ﬁgag”emaagt aﬂ.ﬂ&ndm phite®ivith

otate, bhut noves axi all
the threads of shaft portion 6, so that the Xru.m travels ax?ally along shaft 6 as it rotates.

The magnitude of axial movement is determined by the pitch of the threads, which is

configured so that the cord 2 will not complete a rotation on top of itself, and thus
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connected to the source, while the other ring 214 may
be integrally fastened to thrust plate 8 to rotate
wo b@newssh. Ring 214 may then be connected to PEEUS2004/009818
proxi mal end of cord 2, such as by termnals 52
(Figure 5). In this nanner, electricity may be

veni e ransferredfromas tlonay urcet
nomigly ege Sl binghh ignamape & L sl partgytar
emboﬂﬁﬁ‘éﬂt QINSeh, ed BLHAMNER is é‘d?ﬂ'%u?ed"i@lﬂla"t&f tﬁht"tﬁttﬁe Blidat éath 204 so

distal end at an el ectrica % connector 3,
that thghenity/ exiiaislinds208 remains ta_f;haibml@nﬁ mth;the:mih 8064 tlanughout the
he cord to tool 208. Moreover, although
ngeggﬁgﬁglﬁ%éo jeen descri bed herein as an electrlcal

C @ @artictier embbdiheeisaitiéaant Wdfl pdies0@ Riayetddatighid e
event. the tool or object does not reqU|re connecti on

convqnéloaalrl@%xﬂ@ SEEELS alPrty Bsade, as mpy lzed}ealr ip supRPIt fheylum

u%@m%gdlm%ﬁgvlﬁgﬁe HeQBhd 2 is e@leel 5%5691 c glecth%ﬂ:% %%/ Heot
be construe |n1t|ng, includés stri

transfienpé fromhasuitablewoneepsuchtaber mmbha Ai@linofoltge fsom‘ce (rtot shown),
strengt nd_ dirrenio o.fulfill _th uncti her ej

to 2 cRRER A o Ru ATEB LR Db inbhare et S hitE el i H

214. BRhé BEbddindet ﬁié%eﬁng 00D okt Fotate! i Mdlek @Rially and may be
therewith. Mandrel 57is sized to support the center of

connqctpg te s seyres, while ﬂg: othgraingt3 1dnmayf besipergeaty2Betenedsto thrust

plate @ %’o“?g{% tﬁqrewﬁl? tglgg g%aa v%;sa g]nncg cﬁjg yth%ﬁr B{?rglt%r%{gd)f cord

2, sudM ats byasmiudle 52 dFigort HI hithﬁtmérﬁleﬁ%ldcﬁff rRaPBSEdiveRiently
while still being smaller than the small est inner

transfgrrgrEpaya $atiquaey gcm%f@ the ygkatable partiops pheystam 2Q0.frtingally,
o SR RSHAN-URL o) sy 0 EAF o e
conneh:ﬁ)"réil, wanhveaableh e usand cehveninty ppaicctshdadisconaedtnbe &urd to tool

dge 9C of or converter The ot her end of
208, %FF@W@%, alihqug %Egh?%‘aees e%ﬁaa Bpre eﬁ@%p%ﬂ icere s
é &g l ng
sillel i PP é*%@?%ﬁ%?a‘%%"é’%é&nga ot JoBRE TR
connestigh to zpmmcvt@ nleémcahsomﬂm coﬁbnnay) siaiply be usel torsuspené the tool.
addj L r.oVi ed as desir
The (357 rdqrd hBeBRE 5t be constiiantin Mot aifeh ofEe oG, F in
wire &1t inhdekid] O §i B 1 A€ btvstioH aIthilmeﬁﬁblyﬁJt ﬁ!ﬁli—ﬂ)e A& herein
adj usted as descri bed hereinbelow, is configured to be
describegt | onary during operation of system 200. This also

TSR TR B aTREE S B AR srnson

orientioiMherstt. MardrdlS i8 sized to $upp6sit @it @hfer BPthe sptifig 4 during
adj usting nechani sm 15 adjusts the tension of spring 4

0pera59n ef sytsm e b preyelétrthe RIS RN OXpIsyegieg of its gniral pertion. In
[

ois 3, AR B0 BSETI A oSl

whileetilldetrigweiajlenfhah itl%srﬂal&ﬂﬁdﬂér&hxmﬂeﬂoﬁ thy eﬂ)mtg‘ 4 whee Hearing

41s V\{eﬁ)élgl : E ?qr Jésw(pgt»qqh%t?c{n& t&gtgatﬁg\eﬁﬁg}% cor}g 21s Rllly unwoun a0?1|1 teheadrum

1). As mentioned hereinabove, the mandrel is supported at one end by ridge 9C of torque

converter 9. The other end of mandrel 5 is supported by mandrel spacer 5A which has an
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of force applied by the spring. In this manner, the
spring tension may be adjusted depending upon the
wowedoglo9136T t he accessory 208. I n desired enbodP@EOERN4/009818
the configuration described herein advantageously
enabl es adjuster 15 to adjust the force applied by

inncr B SH G TR 1§ e AIshLE GURSg oA AT TR 6A

showd, I”(?p%ﬁ)nﬁﬂ? Qe 8 Riote hdtiBoe Eftckrstane rﬁ%&p§@f)l‘o@ilieﬁ%s Qesired

upward orce to be adjusted within a range of from no

to ﬁlr&mmsmth@mamm& Fpeseriideissoupled td anringvt@nsyn adaustmé

A SRR e P BB A S Rned Rl b e By Ay

during® epéra@csrpmssysﬂéﬁfmm)s ThizelsoeiftEbtivelp fnahh@n@m&ﬁe@syn a@ﬁoﬁa@y
be suspended, .t he melght of the cord 2 as it is
orientgtiprp AdéRg ORsHionnE the smbaém@mrﬁépweawrﬁgﬁhls 2411 tpggion spring.

i
e o B L Al M o PR P e Bpmalyor
automalmdal\]/y ) witho b lsuickinle stqnmmgmatqrcassenﬁﬂyrﬁ Iﬂ)rmmadg th'emnd of the
exanple, it h und hatsrlnshv'n.a
spring B Dt Bo- SRGroF GO e e URE BIIGER praeiragitdevel of
preloaﬂiJ @ﬁﬁér viith 6@@,%1# ihe @?m@é s Bk hco 2able b uSer to Fnk A Pthehmount
is desirable. 1n such configuration, during

of forg@éméltedéxy th@ m@vbﬂhgsefnmmtth@wmg texzeiom way be pdjubted s

aeperig Yoo wEE b Hoae ety 2D dn Gr M b SRR GG fhE L
conﬁ%ﬁr@tﬁbn destiabddheddin a@va‘hta(greoﬁ]sll? B@[blémi)djtﬂte‘@ Q5he adj&ﬂdhe fdrce

as al so been found desirable to coat the spring with
appliegl bypypring darvics atangg ofrbory 9-400 gecpnt{&o) of the combined we1ght of the

acces%o&ébgaﬁ%o rﬂdg gﬁé%&ynénﬂ%g hént§ 5)}1 88151?8 trhe Cc-é %gu}l&ﬁe& (?]. g
upwasl) Iforcg tebe adjastechdmthﬁﬂntangezof fremaroscospanstion r(thmu@ﬂefeels the
to nomnally elimnate apy frictjion

th
full “1%{1%3\? g@méﬁssoribtwez@w@d@@ﬂseﬂ /15332380 009818
VWHe%H%a@QﬂbﬁdsQﬁ%e slf%)e %gfra?‘e Eﬁ&% b&Rd oh® gl@c&@tsﬁblph'st etRX%(ieght

l'ow drag (low i Triction aspect o
of thepxce&smty 308vte bt isaspendeael, tlieswai ghter.f tllmroed Blae litievex teindadngnd the

ed t, of th nt
radiug SERelieR G T BRATR DOmuHE oSt Apine AeS piree
choseBRO¥E thaPRied6tatidRBf BRY laﬁvmqm%llei@mgbp%ﬁbﬁ ¥ lmﬂlmgéd aFor
predeterm ned range of notion defined by an upper

exampleait hianbeepdonnd Gat sprimgahidng & hamberef cpils th;tylstaé least eleven

timos IR0 ARh e TV S AR 2 2L Rk B FLCE e 10 Bch o

configurhiedi @dnn% Bpérhitorts t1RY dvierige ROELidN 6fcach b@ﬂ Me%aﬁ@ﬁe élsventh
suspended from cord 2 which is fully retracted. The

that ofy B}eéh'ﬂmzbepa}raméarﬂméwrﬁhle@qmomrmnt% hrgtio af aboge0:himay be
used. %efa‘n'a‘?f 36'“1"\9%&1%@5 g& 2 n}’ﬁé‘é\ﬁﬁg : Ili’?éasl &do lﬁ%ﬁ f%ﬁﬁi#ﬁ%@ tdlcoat
the springuietta Eﬁﬂlubﬁcétﬁlmmeﬁal%ulih ad poly&&dﬂucbmeﬁhbﬂeae (PTFE) e.g.,

position t he ap aratu5|s used as only
TEFRQJ}s@r(auPa%Rﬁ%orafl% Flrwatshpndigy @@%gvr&ﬁh%%ﬁw S@rt{l%taﬁ‘b acent
coils B& sﬁEJedefbntl bal aﬁcﬁﬁer, to nominally eliminate any friction therebetween.
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obj ect can even have a net downward bias and the user

feels the weight of the tool if preferred. As the
wais@r/opisst s on the object, the cord 2 is extenperiusznd4/009818

the drumrotates about the main shaft 6, 6A As the

suspended tool 208 is drawn from system 200, the cord

2 unw nds, which rotates drum 1 and thrust plate_ 8

VariogsdHianal freiost Gat tep ecantbutniafbe lovs Heaedlay fertia, low
fnctlogl cgs?g%gg élé{ a}gx‘éyé?llt Gfhehfford £ QAdEL 8 RakmbRR.1 ON 6, as

this rotation serves to npve the
dHavihpldaseibed se mhibpdmﬁnabf ghe atesag ihhentiohy Wﬂbnrtmmof will
shaft por 1ro at es d travels, . .
now bf AclesBti At epined5halq Ghekidls by bamgyed By iRl figin o

predet@Mnined rdrQE @ ﬁlo%ﬁ\a@ﬁﬁ&!bygan diped stﬁﬁfn‘ggﬁs{ft@n I @tvaiigh tﬂéesord 2
torque converter, which in turn S

h
may bg gamierllyi fully iizasted pandl lowissmes PaBive, mtv;‘iéfh 'ﬂil; r%re%bzg gy be
sbss AR el 2h PRl TR0 Ml o

cord 2 wkick &Esﬁﬂytrﬂfwt&ﬁ ThbabjeefF08ds tiviedr n eqiiliehaaties, ﬁefb blats he
i ncreased torque gener at ed by sp r ng 4 as, i
neithey gpwangly PRIy b@, o @,%fépet upgf@; bias (& & i t‘hg event a hehcal
t j t
pin AT LOELL SR 515, B0HSH 10l i
used a5 wapemnced coowdl @Qﬁe,ethabthessplspg temgion atljmsteum bwls,et B0 that the
., in the directi i t.s bi Thi nwi ndi. .
objectin i (ol HeGaP SBEr e Hikths Fofs Teolf B QI of vertiby
prefer%d WRitkdudeB BHIIT G BE@BjeBH, WiB cbrdNGs &ABRRAWAR hydrihfrotates
hreaded thrust plate 8, causing the drumto travel

about @b@ raalm;shbﬁék%oﬂ.aﬂwusnegd@i toot 20fyispslsasin from systegn@P, the

cord % @i oS RE b dn e PR Ryt SR SRR gyt

plate @ertﬁreadalﬂjﬁ towed ioﬁhtb‘éﬂélﬂsh@v\%@ﬁﬁ-‘drm, a8 dishGssB® Abdvenek rotation
her ei nabove, dependin 2004/ 091357

sewewwwzb@@wg@l%assm axipdlywiangrthe ﬁrefidﬁé nyadip phadippréen 6.
As thd &Gut' ﬁ%a%s &gﬁ&%ﬂ“ ﬁ? blfn lg‘rxllags f‘f&%ﬁ@ gﬁh@% ﬁp&gouts 9A

provi d em s
of tord{w ahvagerd fmrsg;etvemaj mtatad;euextqae cdﬁvertah (wlhc}am 8118 wmds the

Spring L SIS D, Kb RispHS BDBcRaI e Idediit b ISR 204, in
combﬁ’llaﬁ&ﬁwnﬁr’ﬂge tﬁllﬁféa’g%é'di \9&?51@' %WJ\?H brd B Spr@\rr‘i'dé‘s infRMiddGorque

parts axi a the spring remains
that effentyehntompensaesdiol i inaremed vaqte geﬂeeatsnbby siyirfg e it winds, so

that af PRGNy PET0] SO DH et s B ey %w&ﬁm ts

range%?hﬁ)tu‘éhed axially at the same tinme. In addition,
al so discussed herei nabove, the pitch of hellcal ath
209 raymise tﬂwm@gnm slightifift O§@r89b1@ﬂ@d60¢la%08t§:@ablﬁm Htos 0

that t h ntr 206.1 s axi-al.
i P 7 S ol o, Ehip S0 n Sl fy e TRE gpion
of tor@id ¢bnRerterAs Wikt them flatbed RN B BAY €ons¥@iently ﬂlaﬁf&aécstmﬁst
t hi s enbodi mrent have been
plate 8, causing the drum to travel axially back towards its starting position as cord 2 is
wound onto path 204 of the drum. In operation, a tool such as a hairdryer is attached to

the end of cord 2, optionally using connector 3. As mentioned hereinabove, depending
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provided to mnimze the anobunt of drag (e.g
friction and inertia) in system 200, to reduce such
waele@g/ovBshel ow 0.5 | bs (0.2kg), and in parti cuPEr/US2004/009818
enmbodi nents, as low as 3 ounces (0.08kg), i.e., a
level of force that is virtually inperceptible to nost
enaple its successful use with relatively

,. t
upon ff’?&{ﬁ?% gr‘vhe tpalAngd/odhe ugep s PEsterrpsestor thequeoungef @sasﬁgce
prov1de@5b§/ cﬂl?re ﬁf]btt‘g}? 05#5,1 ég 1%1/\6 7y Bsbd édius‘[%ﬁg%}; %ﬁgﬂlg asgnﬁg 'Eén'sﬁﬂlaﬁfuster 15
about @@is4- QpBuglly, Tivk a‘dgustma:m mayfbepmdewsmg\mn@r assemlbiay 2 16.

t ded, shaft 6
t i G n gt R!Arr st Pl B B s oty Aonty
movidgYaeB8dind (hE e58aly RhbAbS thdWpeiad $erhihe corsskan THis Hélbé ¥ prevent

| ess resi stance than conventional machi ned threads

the spsipg &iem epekingvaydy a@ag@&a%@rmg@‘f duie bpeanavaladyieni teryleper fosdo,

it eI @ R RE RN o RER B (8o TELADILE, s biso
discudskd hadmabdve, Hfd;ﬁtch[dfhél@caBpathﬂ% aed teedds df shdftpdifibics may be

or other. suitable self-|ubricating
matchggeiorhaThe ¢4 ?latry/@ur pojar2 Qﬁela%@f}zﬁf@rlsmw.%l}l? o hidpp i Prgvents

theco?(@ﬁ:B Q gpgﬂldﬁ% cutouts 9A and sl eeve 9B, may
al so be fab icatedTromsel f-lubricating, or otherw se
| dsmaritionsd berelnabo Ve, Nmous mspmtse)f thils smbedinherh ave been

provigegipoaimict BeapEpERSR TS by Mok araarerianin FEraREbBy

reduct blwhtdﬁ@g el @, Slbk UG LIkk) Al dvin platictl 1 aFRhBbidhdnts, 85N 253

| ded ABS. This advantageously reduces the inertial
ounceﬁé@,QSkﬁ) khe? leyol oigorsanthat Is vigaaist memeptlb}@ttp st users, to
nventd on by

enablé g@ &Iﬁ:agslag%ﬂ tu%éf( W@X‘g@ﬁ ?gﬁt\x}ﬁg%hg ?ooésg %(ZS;{E I e’%’fé’?‘i’ t(t)ﬂo%e
weighifClekd thah ab@djzuabe, g. 411@: ah@ &i pdrtiager @ﬁbammem thosedwdihing

2004/ 091357 PCT/ US2004/ 009818 renotely, as di scussed
betweﬁ’éla@i"ﬁdb%% Oédoh?k®l s for such an assenbly 216 nay be

adar £388n el AHINANAE Rk R0 R0 BB PSRz b

providing Wtenshafinadrtioge swithtroed) ratlmyhdjﬁnaduméd;‘ threalssHadse rolled

ons or to ral
thfeadr%éﬁ%f é*lg}'»“ %.FFﬁ}SEmF?]i’@ﬂéo%‘(Pé‘HP Cg}ﬂeéé]@fef‘%‘; since the

sharp 'eﬁ%és%h%cﬁﬁc@m@ hﬂt@hlﬁﬁigl Hulg coMURAYlieh Edhvbiifonal threads are
e di mrent shown, the threads are oriented so that

substastin By diimgnatgdd hwdmﬁtwrgghe colted tﬁrmwwmbe ﬁﬂ@adsawi rtlsm:tt;plate 8
t 4nt | ded t
ey e Sl B r PR s PGBt

further PMRIES Bdir FiRtibMaLlidiAe chpsRentiD¥RH dsRufols DPRASEES e 9B, may
axial direction during unw ndi ng, wthout departing

also befdmicated fequn self-lubmivating op etherwish lubsicioss ot lave naaterials
suchz%g ﬁg\@gﬂ i)gnt Br%ﬁoé) ﬂ?lor&%e?ltﬂeefhgétn% C%E%EZHMIE Qlle of

nven
preferably fabricated from relatively lightweight and structurally rigid materials, such as

a

molded ABS. This advantageously reduces the inertial mass of the moving parts.
Additional, optional functionality may be added to the present invention by adding a

torque-adjusting motor assembly 216 to facilitate adjusting the resistance of spring 4
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shown as system 200'. System 200" is in many respects

simlar or identical to system 200 descri bed
wheorogiopsbbve, having distinctions which are di BCU/ES®d4/009818

herei nbelow. In this enbodinent, the main shaft,

i ncluding portions 6, 6A, is supported by opposite

SRR i B 5 B
on theeﬁlgf)éﬂd@ef tdol BP bfl Eoﬁ:@:@ho@ ki ﬂll'%[dﬁltljoll a YN BIR %Es%hl 21 8,

opening 20 are shown w't respect to system 2
includilgea sm\deh’e@laé gedrdeam, sma))ulbecbquebdgm sladt pordibng MeseA, to ralse and

o ARRPI TRty e FEERRICES 16 o S B e 48050 o il

ceilinge i nterchangeably used with other embodinents, such
as system 200, without departing fromthe spirit and

s ddgreovst, inflke prrbediprent showms theilreadsere RTipntedise fhat edending
|
(unwﬂéqri]lg%? %Jrﬁ ﬁg&ée;s g?é %&b%ﬁ%?p%w}ﬁfcﬁ%%e%&d@:%ﬁ%ﬁ%ﬁ% y
However) vienthmatd yriematidre@nd éeglrumtiseld) mey be ngyesded)yse that the drum

user's workstation.. One difference hetwe stem
move%lﬁuthgyg?%ﬁﬁtm@tl deetionyang S K, Fathop Fedepariiie ff%lﬁasplrlt
Sig, converter 9, in system 200" spring
and S(Hibl@s%fcoyggsggt%ll%ect ly to drumIlA Thus, in this
e fuodhgeow to § pgurqssg3 -4, mnal@maae@mbttq;mast ertha:rpﬂesem mm\mmsn is
s.of drum 1A and, shaft i on
showh BB GO A0 B, ey Eipeds AR Phigen B i Bheedn 200

describad! ﬁ&%m%ékf@ iié\uhg d[EﬁYl@tuﬁ?é halidtyart QvRistsd ABRERIowWR In 816
retraction e cord 2 causes the drumI| A to nove

emboéxmamrtlde mmwmﬁowtu@gmm@rﬁl 6, §A, BussRperted hir epngsite ends of a

suppo ﬁ_ent aﬁlge\ff‘%, t‘%&}%bﬁll(%g%sg %P(§%e§1 %?OS @E}:)eo%?% fod Al t1¥

entry/bﬁlt [361‘11626@(}?1 giiedh). ABhduzhtbiekerI@id dheaitigRoesle shown Wlth
her ei nabove 15 WD 2004/ 091357 PCT/ US2004/ 009818 w th
respegtdg prsiem 260°s fha M@G@ﬂsa@@éﬁulé recoghize i these campearrats; as
well e%’ﬂn@ ot YnoBd Btgxfaf‘srbh%@zﬁ anf rdEJ& ith ré@e&% gk e%bg 'ihe?E?XOO’
desirable T'n sone ap |ca I on SO S
may lﬁd 1harcmah@ably ymsediwith aher&lnﬂﬂjdﬂltﬂélits agh kLEsys&ﬁﬂZOO) emﬂngut

d ) h al d of th S
doparfifh GoRSBE ABI 219 Seaph o Hirekesit Tmiona s EoRpld i itk
1eco gﬁﬁe Ptk Be SORENRY Y0 dPmed ag«%@uéli‘&?ib SlthPsystdnd 266, %@b |eYc to be

1B supports conventi on cont act) rings
conveazmzhthysncrungfvcu kxe..do awbﬂnﬁgtabo‘termum aworlstatidne out er

| ud | h 4 . .
3T BAVEEE pErBr L ORELA B Guan AR desepehegringbove, i

that raf SRR h88g 4 IdqadconttBerdd, §n ERteth Q@@ﬂ’adphﬁg 2qy phgfled @r0$ to
another in concentric, interfitti ng genent as

drumd e Bhus, in g embedigeahgpring 4 moves @g@lésm B\ refetesidihg

showf B st P DT At A A A pBitol 0 18 o) b meh QUi o
(unwih@ingPescdtl daftateRumAYSRIThbYE dkdAlyBwakis nigidkelfS; @md retraction

rotating b¥ any suitable
of the cord 2 causes the drum 1A to move outward away from the mandrel 5. Such a

thread orientation advantageously compresses spring 4 axially as it is wound. Although

such thread orientation may be reversed, such as in the manner discussed hereinabove
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means, such as a notch or detentt (not shown)

configured to seat or otherw se engage assenbly 11A
Wowdaoh/0gr3snon-r ot ati ng conponent, such as bar 5BCT/BR3004/009818

sui tabl e bearings, such as self-lubricating bearing

material (e.g. TEFLCN(r)) or ball bearings 59 may be

used to effe rot at.abl e ement of a nbl i.es
with rfiggct tffgstel% %%)h P ogwa{aﬂgp Wougq «? 9 q.ﬁl% W e spring as it

is wottP RIni§tmbPbd ﬂﬁ&frhﬁ@%so}ﬁe %; lieMids. assenmbly 11A by

wres 21 ‘extending from el rical fixture box 13.
Valysi abspsshawej a1 dteahate sipdingressemblyald’ mﬂyl hedesed, being coupled to

) di ict' ns, a alternative t eachi ngs of
cither ]G 0n0 BT bEBR a1 KB PRl &1 B ok AR RSy 11
and ah @utEf Q4E@B1yS-1 1L, ThesmbbdRp3RY assetblly uﬂaup;&ﬁtwoﬁ%ﬂﬁﬁal slip

which utilize alternative cord w ndin roaches

(contachisinggilAly aerigrigidhe keuediechadmantAi & _@e T AseTbly Wi h
ncluf B DRI ARG gk 0 Bl RO ),

assentbii8y 1 bk andraiB lee Mtiona]r]]jdecmplléde;y -otle bﬂ(ﬂhel(lﬁlcgﬂdimuﬂ idtdnfitting
In both of these ca rations, ~an ade shaf

engagsiment a5 sheuy In lauﬁ?%wgf tha%fe»%ﬁ?aib& uelufnEsyp Fges 11G,

rotated WiRAREAraP1 A; whid¥ ofiter §éééﬁ19 ﬁ Agﬁ@ rotﬁe? ﬁbﬂloh%hféﬂhﬂg the
gears 34 and 36 (Figures 5 bel t

brushpeulA dyes m0 ;otatﬁlA@ﬁn@]y ééAgnaM])e) kdpt)fram mtatlylgrko’wyaultable
acki 3 d ta st

meant, 06 SR O St R PRt a3 ae e St g S0

assendiily OLA) it inGldnCrokAing c@iﬁp@ﬁ&iﬁ sughds b B6C AnfRURSb18BbArigY,

in tandemwith entry/exit point 206" during drum

such gsgetlpbyicating bgyingematerial (€ EHT-ON®hphbrd! besaings WP day be
used 1%268%#}?1’5 Srocc?éablg%'hh née%éo‘t ofr Qésgm &'ésdlllgxg 1?? {Vﬂﬁ o%f ﬁ&ﬁg' ng

Ze any ten ency he cor i nd

Elect@crlty/mm;db@mgjphed sethe b@umhds Mquta;Gaskl@lb’aQ Q4A0BABREs 21
PCT/ US2004/ 009818 As best shown in Figure 7, in both
extending fganeleeFirUdK RSB ey driven enbodi nents, a pair

Ofy £30Y & éik%ﬁ&ih@%ga,‘b@&ﬁ&éﬁ?srmgﬁngﬁdg%d@ﬁca%%né‘éﬁijaﬁe?natwes to

mai nt ai rum in an stationary posit
the te&hingslfeydtems 2632003 nescribed hbneg&bﬂvarﬁynbeg pow\to Feghreéscd-11,

al | ,L,arumto fre rotate out. the shaft 6A
systefgi Bt o bt e bt isigtive fSrdCRing Hbpioaches
mcludhﬁ@ Bbrk lﬂf&bﬁlﬁ% M@AMiBms AP cAMEnARH |k 8 a;am% @taﬁbﬁa&y krafher
channel in The spring tension adjuster 1

than akialin mwabia)tdauméﬁf’ r &ledhyneqinamdme Im gy begemednvem @mgiegs 548) or

may ettty TSR Rep S TS o g op R efin. 48

unthrélide® @ﬁﬁ%&eis\h@@d] Adﬂh*éﬁd'eﬁ\tra&ﬂﬁg BEBWsRAft 30 aLdiSpcked fe.g., by a
spacer, to prevent any friction- 5gener ating contact

suitalile gees &main ineludingrgears 34zand 36HEigsres o8), ohby AbekiAaIand paleys 40,

41 (F%ggersg[ fjlgzto %}ﬂfﬁbve 2:1519 1%? §8 Eigm%%eﬁotglo% Ag B ét@ﬂown

gear
in Figure 8, tracking arm 38 includes an opening 220 through which cord 2 extends, and

which moves axially in tandem with entry/exit point 206’ during drum rotation, to guide
the cord as it winds and unwinds from helical path 204A. This guiding action of opening

220 helps to minimize any tendency of the cord to bind or wind over itself on drum 1A°.
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mechani sm as the cord 2 is wound on the drum 1A', the

mai n tracking gear 34 drives the secondary tracking
w@ean/03857 whi ch rotates screw shaft 39 about iPG&T/US2004/009818

| ongi tudi nal axis. This rotation noves tracking arm

38 axially. The dianeters of gears 34, 36, and the

h of the_fhreads of haft 39 are_ confi ured SO
fbeftr%OW%lé%E}gefﬁe 1 beth the gear dasyp%ﬁlil(}/lvlg‘?eyt Nsame

emboﬂlﬂie‘ﬁts Q?gﬂ‘ dF E(?Iﬁkht%’ﬁal ASaiRALd1ph @5 ‘rﬁay%' d%Ed #PQaindlh GREn 1A°

drumrotation, so that the cord 2, passes
in an a}halb,ugan(ape,r pqsnteonz S0itatilg oy registange ‘gwmga 7 ahagyi begprovided to

allowﬁféﬁnéj }uglgt yete tw%qug Iﬂg gxaﬁ %% Cfl?séxsg?cﬂglrf {s%%PcP c\:/e%ter;:rcp 'Slong
its enth@lléngamdnﬂulehgm & dneesmd fits BRKE BﬁcmCdlﬁﬁhélﬁih ﬂm@nﬂg itdhsion
is substantially simlar to

aclwsff@lég-‘lrJ rA}thwh dfﬁ‘ﬁpl‘@aﬁqﬁa‘i%ﬁ?el%ﬁéi‘%@ 50118 n@b@ff@dsdt torpdptadut
neea 159 2 8 LRk e bR 0K} 50

dlspo@ﬂ)benfremrmumatAbmm reaiuiveli Sraeotd s m;mcéromqﬁem eny ﬁm:pnbe
rovi ded WI th a,sto such as.s The
gener%tmgpoogacg HHEF @\‘?é‘ﬁ‘?mf (s el the g pEd HE?E 5%6#%?

rotatepast a predeterm ned position, to deflne a hone'
position. As a yet further option, stop 17 may be

mayneng backtto Figugerei-Bcdiring eperptige o tlwcgetar-drivmf traqkame 10

e 5 G5 SOLLHASS ol SBRLA R 58505 AR g ve

seconhétrﬁzttfa@kﬂﬂg\g@mm ndsch(1®tafles scte $HAG BVHOhL #td 0N tﬁﬁnal ax1s This
desires ittle [ corrpensatl ng force

rotatieg mpvemcmggarmﬁe% Qi‘é&li/YC dho dpmeers pogsars It §6hm¢ethe pltch of

i
e 3 b 0 58 B AT AL AL B 30 BB e
same aité (wdraﬂrebiﬁxm)@b jeBiEy/ekio pbianYoE elaing dytnatotation, e thaatliewesd 2,
el evatjons when in its " hone' 17 WD 2004/091357
whichrassesdhovah epaBre22¢, é%P‘iOPEﬁltY gidediyring winginerand unyjinding, as
d1scu§s9& He@ﬁ'xaﬁoi@ THE th!llg@ isHRAR 6 Rliky hlaf:tth‘:' kR UngY %ﬁl@? dnven
provi ded to aut onm |ca turn on-or
tracklng i’nephavmsm t ShoWhen Fegniressd-20ds Bﬂtstanhelzhy/smglar tr the gbw—dmwg

spprogch, PREIRSPY PTG BILAf IS8 AED TSR PITE I cERITRER

trackifBYufdf £1, %&%M{lné’f)el@dﬂ' tionally, be control | ed
manual’ly, such as b switch | ocated on device 208,

0 mscmﬁuplhmr@aubna@}m h@ sareabs iegtbeilimentndiscesedyhesniy may be

provi g YA B0 T, DS G Pt s BN el BffnfE o

retractifh oP&&d\W gakt a ﬁﬂéﬁe’c@ﬁnﬁlb@AF@ﬁ@&ﬂ o e AhoaeSpedtion. As a yet
her ei nabove are shown t hough t hese Figures depi ct

furthes epem|stapplt 7 wARDe Magnsticoif mgme&palbh@lgagmyorém o dame 10
proxn%é%%ﬂg Eﬁﬁéﬁ?}ﬁ aﬁos 01%?1 Us§ gf al r ﬂain7y a%‘%ﬁ{ ga % enables the

use oﬂmamhel@rrlﬁtladp\omﬁdnisc(e g..lintat dviéﬁt tﬁb Qsdr d%l%ﬂitﬂahf am,

to wnd and unw nd ordthereon may be Browded
compensating force) while still holdlng the device 208 securely n a home position. The

stop 17 is adjustable, so it can be positioned nominally anywhere along the cord, thus

allowing the object to hang securely at any of various elevations when in its ‘home’
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wi t hout departing fromthe spirit and scope of the
present invention. The drum designs selected for a
w@arotiogussar i npl enment ati on of the system 200, PODUS2004/009818
etc., depends on choices such as the desired action
of the object attached to the cord, whether jt is
. desi red r.the drumto nove axially as it rotates,
POSItgRyA; SPVIW%?Z?Z e %)gﬁu%]saé agengenioR A e hafdted svitch, may
also BlasbYRAd 1 Mtoﬁhﬁédll&rmtotﬁ%r@h%@f ?gﬁbﬁ%‘ tﬁ? ﬁgﬁt@m Wﬂ?n leaving

these Figures 12A-12G are orien pr oxi ma

or retypdngfo thhbomepdsiingagemscipealyy TieskiledtanésanivgHtalsoanchbgnize that

id f h_d d W0t t h 204.i
poweh b fhe v B8 Slhy iRl s aabobdlf B iR B o sby o
switchflodalR®l orfiéiie I3[ OYAIPIing BN Aikghsskh e, AndBAby ZRFA

has been descri bed herei nabove as being helical, as

convefiiopalyemels epaol (19t FRYHY- of the fol | owi ng, embodi nents
. . hi ¥ i cal C.

e Bfeiof oyl 12 M€ pd R bfridrh Bl il or R witn

any of tiehenalsodimhotediscnssEd heremabdRfarasitbwh? @lthbhgh ek Fiagres depict
tisa houl d .recagni ze that such non-helical paths

sever?];qpélioﬁfl qpnﬁ.ﬁgrag $ %l'.{eyaﬂﬁ(ang@g ISHY -t sgjrlggélﬁtgsan will
therefody BRbhMRe thhHBRnRGHAtEIGURS cdhfur M MWhibh & a%apﬁ d for

di scussed herei nabove, includes a helical pat 04A
rotating abows afcenivalofisa tcwindreakd unswindgcerd thargrs ssine pradided

Gt TR CGP e B P b b
seleci IS pA clIaF Riglahen@ion dfMth¥kystdin 206,280K iR, RHBAERDN choices

maybe used to guide cord 2 during w nding/unw ndi n?.
such a3 thedasirqdastign ofithgmbicat ttaphedtoctbaerguwbethenit ipdesired for the
[ a r 0. r.QV N, - .
a3 o0 LSRR BB BB B

desirete For clagty, i1 MEMAGIA1ORIBOVHn RCTHESERMAISAQABIAG are oriented so
her ei nahove. Thﬁ skilled artisan shou r,ecggni ze that

| d
the propmalifad o thescosd sgneghierth 49¢ pn Hisrigti rrd side phgachelrum, and,
in G0 5 205 18 M P4 SRl M BB B P g,

drumand scope of the present invention. DrumI|E has a
hel i cal h 204B def i channel s dj sposed within .
= Mplsov Al et 4tk el D ot iaa Bogtinorbeiar syt s heine
helicd, AW AIO6dRvi@g H?li%{t QR Qietfﬁﬁoxlv{gﬁg ERbimehR _%n%{ %e;&sr_oéﬁed in

_such, this drumI|E does not provide for in si ng
which theqpath g0t helicgb bt @itties, thegerdisipetmattet! tohweing mpom gfself wnch as

agaknst i bi um.l.C.is. siml to dru Ewth, .
showf 3R FiEtes iF g THERKUSH isfih Houfhee: Serté it gt ot hetical
pathslrasihinSwBieih thoOdpind andBoR 6F thd Ses@tt invepti®.ovi de the t ool

w th an upward bias when the cord is fully wound, as

diSuniwgda Fimrel Hhibve. 1 /brag diseirshd betsiaberss, encdusies adiclical
path IIA fifthe R0 2D éannMaqﬁg' asprg %Jl% ra&ﬁls,p&)tnlﬁgal%ﬁ t8 fmce:ive

cord 2 therein. This drum may be axially stationary (e.g., configured as drum 1A,
discussed hereinabove), in which a tracking arm 38 may be used to guide cord 2 during
winding/unwinding. Alternatively, drum 1A may be configured to move axially during

rotation in order to provide an axially stationary entry/exit point 206 as also described
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Figures 1 and 2, but is not defined by a channel. Drum
1E is nomnally, identical to drum 1D, though having a
wa@ydounesstal , rather than frusto-conical outePCT/US2004/009818
surface. DrumIF is configured so that cord 2 coils on

top of itself to decrease the dianeter- as the cord 2

e B A Bt
herei€/ 1By Be Génﬁ dieeEfok B@fhg ‘éﬁhéraﬁiﬂl%/ ASvable of Qflgllyy\&tﬁﬁié“‘na@ﬁ Qvithout

unw nds. t hough the foregoi ng enbodi nents have béen
depagﬁ)(gvﬁrpr@mps(p @é@%ﬂhﬁgpremﬁmﬁml@nal torS| on coil

SPPHAYIE tal h%ﬁéah? yzggh'o RedBok 3%88 ol ,%eantt%ata

cylindsied suifme] Wl’hdhgas ctdieare d&spised)ﬁt $lﬁ1ﬁfd‘ﬂ@l&'a§w§ hloﬁg the length of
[ cl ock, springs, cantilevered

the dg’ﬁc i S‘%%Ig} h’tp R EfOVladﬁg‘Of Wereaging forayg as{ggeord 2 is

exterﬂ@@aﬁatﬂ@&phﬁrgwohﬁ@agﬁhgtht&bwed scope of the present
i nvention l'ow ng illustrative exanple is

i nPemdddC seirddardadrumad B veidr thawmmpad:lna pat‘h 204@includes a
der s t hat

S i nvention, thi.s
reducgd§ ﬁ%}lsep%lﬂ% At masherk S bt Jatopl R e apweséllmghen
the c&dsyﬂn@rwomlsamsausz&ﬂmiﬁmantI ally as shown and

descrl bed |n Figures 3-4was fabricated, having the

f oP Ceqi%caé belicalpath @041, which s simdler {o path 204 of
Flguéy@gﬁatz gllﬂ lggbte&tﬁnggby@fg%% { 091357 PCT/ US2004/ 009818

ounds. This assenbly was

b Lithlm éaECtsmcﬂnmgllj{ !Idehh@al ft@ﬂﬂuﬁM]Dcho@@f BIRALE 5ylirkelichlS kRker
gﬁ rei forced ABS plastic using a spur gear with a
than StoﬁPB@é} ST HEee:  Mandrel Thin wall (.08") ABS

Pl B&ik ¢F 152co'§1ﬁ %e@ so thdb crd d’i OAR on?B V\;’ Eﬂse@f tgﬁecxggsc‘é tﬁF (eiirameter'

wre wth | on-coated colls
asth@éorSZﬁSunWoumﬂJe converter Del r| n(r) with 8 transfer

0 G TG e o BT a5 o & RRR Rl siefae q keoe the
rate c(f ich@nge dTithEEFfectiob FRBRUMRGhETd winds and unwinds.

Although the foregoing embodiments have been shown and described using
conventional torsion coil springs, the skilled artisan should recognize that substantially
any type of biasing devices may be used, including other types of springs such as
constant tension springs, clock springs, cantilevered springs, pneumatic devices, and the
like, without departing from the spirit and scope of the present invention.

The following illustrative example is intended to demonstrate certain aspects of
the present invention. It is to be understood that this example should not be construed as
limiting.

EXAMPLE
A support assembly 200°, substantially as shown and described in Figures 3-4was

fabricated, having the following parameters configured to weightlessly support an object
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to .5" axial travel

per

rotation) and a 101 coni cal

taper with a starting helical coil dianeter of 5".
wee@rprsg? O. D. 5. 7", starting |.D. 4.8". Endi nBCTDUE2004/009818
6.76", ending I.D. 5.86". Length is 3" Thrust plate
Delrin(r), vvith threads to accept threaded rod.
Threaded Ro Lead s Tefl on(r) .coated 303 .
weiglih it Bge 8f LOPOGY 100 SRBsIS ATt & coRting lhe folpvgng
parangdt@kt s.  Conventional Slip-ring assenbly capabl e of

handling 15 to 20 anps.

This assenbly was found to be

capabl e of successful |

y supporting objects 208 wthin

aﬁrdamgle of 0.6 ounces to 4 Ibs. It was al so adj ust ed
s LR sed fABIS] gackpuyigtdn with a PQipre @Bny@nglwml ghi ng
ppr oXi matel y gounds, and found to have a "drag' of
Mandsbs (0 08kg) or less In the preceding
s8R P8 D GRS platis 2R & 10Ms been described with

H—B&?ég.% —be-evident—that—variaus—ppdifications and
1.0.08” music wire with 80 Taflon:coated cails, with a.coil diareter of tina fram
IIaIIyCD IIQ.T T LIL| U T11CT CUITTCTO U'A' LY \UAw NS uC'JuITI IIH T O
t%il%qtaguad A opi t+t—antd—scope—of the—+nvent+on—as—set
f TR s fald FThe—speci-feation
SIHn® With & 't’fénéfér?g?'d%s [\ %&d 2455”8, M
d araw ngs ar € accor di ngty to beregarded—n—an
gt rative rather rthan  restrictive sense. Wrat—Ts

I ABSN
Q:lid\|51\/5ual favelderidtationy £l
Atz SN G:7”, srthg B8

Blektit With (247 Akl i Adnb 2040 T e dﬁ&nhélLHM Q"%M@ Pftch, corresponding

V@t chERBlapdd Rith £t @iz hSIRMROH Hiameter of 57.
nfling)Q1De 6176 pdndiA®LINLSI 867 NeBetRis 37

ei |l ing;

(@]

a drumrotatably coupled to the frame for

Gfhasstiptate about a _centr

=

al _axis: the drum having an

xPenn®, with thrpadscie aeent thegddedrodf gce:

a helical channel

xtending along the fr

ust o-conical surface: a coiled

eﬁ@dﬁp‘tﬁfl\f@@éﬁe‘i’b hia

T wéé L &

P s rotation of Lha drum a cord
o Bgboaiycoated 303 siaiglepsrsicel. Rallad thysads daye 2455 lepdiand Gsiavs. o
hairdryver—coupled-to a distal-end of the Cg_rri the
d&envepggnslShp ssreglﬁlx.qmﬁ&f&mm&w&zo WBher to the

neI conf

ﬁsucc?%bﬂgrﬁégpélgag &Bjdelctg%()%

withif Qﬁ‘iﬂﬁlbg’@% $1ﬁfce§3@ s Atk %ﬁ BEB alisteR Und s@RessANWPRREd with a

wi th
hairdryer weighing approximately 2 p

(0.08kg) or less.

In the preceding specification,

ounds, and found to have a ‘drag’ of 3 ounces

the invention has been described with reference

to specific exemplary embodiments thereof. It will be evident that various

modifications and changes may be made thereunto without departing from the broader

spirit and scope of the invention as set forth in the claims that follow. The

specification and drawings are accordingly to be regarded in an illustrative rather than

restrictive sense.

What is claimed is:
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agai nst the bias of the spring as the hairdryer is
respectively raised and | owered; the drum configured

wo eoo4f0em35Mg axially during the alternate w ndi PQI/aRZNN4/009818
unwi ndi ng; an axially stationary entry and exit point
through which the cord alternately exits and enters

hﬁ cal channel during the alternate unw ndi ng and

Wi {:ﬁxﬁ\éfs the spring being coupled to the drumat an
axjally stationary |ocation which is orthogonally
al }-gnedAvidlt-clgyational h?lf‘ém{éf BPPOrt SOMALISIAS] ative to the

axdﬁ @@gnﬁ%qﬁedsﬂﬁ‘ g é{gured for remaining

axil a onary ial novenent of the
d rwdmunﬁrota@aﬁlpm@lagtocthel nﬁiame -foatotation abpptar @&intral 4:08;

of ti vveen t oints of reference,
\}E‘Paﬂﬂ?gﬁﬂ&%e OC?WQQ{Y%BY@?E‘S of reference

r esRatchi dtehiel esiféhaﬁg%@ tROKRkoQbnRbE KEABENt to the
wei ght and an axis of rotation, the apparat us

cohpiledisping dispesgihie bias r@&mmﬁtbe domzt e about the axis

ar ey BB PR B LR Ik FBEE°G U havi g a

S W harkyaebupled ¢ @di@atll e@bf atbrdt her eon; 21 WO
2004/ 091357 PCT/ US2004/ 009818 a cord coupl ed at a
p rt@}?( rord) copfigured & @l JJeetreal powier to the haisdtyers oupl ed at

L
¢ i Rl g\ Sh gkt bR Bl e i
t rthe dowen aird nonfigubed foe IbemgIaltﬁmhia:l}dWOumﬁaﬁdh&wf@ﬁldtwﬂﬂand
tively with and agal nst the bias;

agamﬁhths E?HS;?/f il Stpgligg @ hedRdRs & TerRechvAl raisedenddewespd;
engaeRsm 8ot Rk SPRYARR g J)&alg{&!ef)i(‘i:ntg‘wé alwm&'@g« aq%ﬁg' LA

and unw nding; and the “entr pol nt e’ spring
unwisdingi gur ed for bei ng aX| ally stationary relative to

one anaf her. dur wi,ndi ng an din

o By B Sione gtk s i peieh T P i & afirmatey exie
and ch@@d the héhcaTlaﬁara@p@L&ﬁigwﬁe afierb@iuivindind @k didre t ool

is a hairdryer. 5. The apparatus of claim 3, lerein

t Hbe swdg heingerupledde thedmayaan agiallYisttiappadetation ohich is

rface.of .the drumi.s frusto-
Oﬂhogl&ﬁlg;aﬁ%gn %Aj&lﬁtﬁéhea%nér r i]tld %‘ﬁ n@ Fepiiyeto bi%%)f"%’l i he
s hé agréngHeingheondipuradi for eylainigs beially stationary during the axial

movement of the drum.

2. A low-drag counter-balance apparatus for offsetting a weight between two -
points of reference, over a range of movement, the points of reference respectively
defining a point of attachment to the weight and an axis of rotation, the apparatus
comprising:

a drum configured to rotate about the axis of rotation;

a spring operatively engaged with the drum to bias rotation of the drum;

the drum having a surface defining a helical path thereon;
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8. The apparatus of claim®6, wherein the helical path
conprises a channel disposed within the

wo eagoor3soni cal surface. 9. The apparatus of cPEi/IsRN4/009818
wherein: the entry/exit point is configured for being
axially stationary during the winding and unw nding.
10. The a ratus of claim9, wherein the spring is

cdhfq" G?@gg‘?%tral?r%lﬁ?%eﬂ thezgof 19 e d€¥m: | onary duri ng

t e WoradiotgledRtla URW BEH freotdo thilRig@Rpar atus of claim
2, wherein a drum engagenent portion of the spring is

althgperd ophfigured éo emaltepnasely twowidand unwaue ateett therdrum along

Kt . to the .axi 12. The appar at.us._of cl aj 1,
the il RHR Bt P RuBLF e ume SR 2RREY it CipBlsi®! e bias
b etneery/dxkidochtishviizet e doriaIRRGEI S BRMceP id ﬁi@éhg@%esﬁ A€ drum
. Spring. 13. The .apparatus of claim 12, wherein the

during Shequendingranerimyingigeeaidal |y stationary. 14. The
a . . . | . . .
oGS B bl AT Ry 00 Bt 26 SEHEM PRl rolaive
to on2 @0eth&dmg tRCVIHdBR00M/ 08ERdiI8g. 15. The appar at us of
claim wherein the . spring copprises a torsion
SpEi ng. Ther@besaiys of ST BOeHn a1 18 COMREFe] H19Phe
hel i cal TRALIDLAMYTERS B Whldif e toANQRARkdryd - A
| ow-drag mul'ti-el evational hairdryer support

conpr i stheappartusradisirimch whgreiretheftoe! israu alectnig rezora

ceilingy a shaft disposed.on.the frane he shaf

et n vprepaRil PR A b R b PO upeo-
conichhir eads di sposed along a first portion of the shaft; a

substantially snooth lowfriction spri ntg support

di & pos ebhecappestisaf ctaimy2, whereimihe sgtfpesrofibe divemisotylindwcal.

shaft; e ' ' . [ Cl .

21} L. PEBRARG SRR B 08 B LN A B
disposehwithinrthe ubtp-cdhpbsefhce.ner ewi t h; a drum havi ng an

integral self-lubrjcating inner threaded bore; the
th?-eadggleoatﬂ’éra&}ssoéﬁgé@%rﬁmeﬁ?ﬂlﬁti onal engagenment with

é )f(}tﬁee lr:fp%wj;/&gi'; ggﬂtngi_g ggﬁlfl%ggd gctrlﬁ'eg%ga?ialﬁ/@@atghw RN @fhding
and unwinding.

10.  The apparatus of claim 9, wherein the spring is configured for remaining
axially stationary during the winding and unwinding.

11.  The apparatus of claim 2, wherein a drum engagement portion of the
spring is aligned with the entry/exit point in a direction orthogonal to the axis.

12. The apparatus of claim 11, furthér comprising a torque converter disposed
between the drum and a drum engagement portion of the spring.

13. The apparatus of claim 12, wherein the torque converter is axially
stationary.

14.  The apparatus of claim 13, wherein the drum is axially slidably engaged

with the torque converter.
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a helical path extending along the frusto-conica
surface; a coiled spring disposed to bias rotation of
WO b@4@913871 t he spring having a first nunber of PCDUB®04/009818

concentrically superposed with the spring support;
the coils disposed in axially spaced relation to one
anpt her,. wherein t .collg are_ free from. nutual . .
enbagorBit apa’aﬁ“f?goffcgmi SYheEn i PEPe RYPHEestdprsion spring.
patd) exTRN&Ppahidsasf ofaimer; MHbrdih RA1e1i04] pafVIrkisiRes helical
about the drum a ratio of the first nunber of coils

changg). t he second number of revol utions bei ng at | east

11;41; a . roximal end thereof to the
ar i AT 0RO Ol R P AT B S B o
cot ﬂ?]mé h&i_lﬁl%lfﬂi fwm{du%un%&i @@ei%inlg;p| % el e;:_t ri cald power
to t air er;  the helical path configured to
ot HIRGSPOPS S i TR €25 o6 HaRBOR an S o dptgtion;

I GF: i . nd
c _ol%hv' S48 rd1RG tﬁ%h%?}%&s@& Ql%%lg Eﬁr%ﬁ%ﬂﬂhy

wi th and agal nst Ias of "the ring as the’
had substpstiallyssmadlp bov-fieion speing suppanditppast edticemtnidalPBwith an

VWO 2004/ 091357 PCT/ US2004/ 009818 the support having a
Otherd’roétsonf%étg%g}b%posi ng el evational novement of the

haghe ey sup?&c)rt hegisg %hﬁﬁic@o& R REFad ot Ghred 18 s1idHBS sppport

apparatus of claim1l7, wherein the drumis configure

a springcopgspitiaglly dispasadythergwithy t he al t ernate wi ndi ng and

uny nding. > ratus._of claim.l conpri sing
an axl a yngg%altn?%gaér%gl @'g‘%ﬁriC;?‘ﬁ%%H“nS&?‘feadB‘iP%e= t hr ough
whthe thrédied Goreddigddsed findoldtionEdnsociht @hans IdvEiction rolled

aﬁel ical path during the alternate unw nding and
threagg; g ng. 20. The apparatus of claim 18, wherein the

hehi 6Alm H@Jﬂgg g,?gg{%@g@u@#sﬁigmhfa&ehanne' . 21. The

apparatus o erern e Spring is coupled
t o hdliealdrathrexetending alax #id fyussd-adnicalansfadegcat i on whi ch

5 ShSRRnE L ShL SRS AR e Sty end et oot
e 8 SRR i
suppett;um 23. The apparatus of claim 17, wherein the
S %Ie Qoqllsl dcisp%%g {ngalélirieﬁijy stp%cerﬁor\éﬁtion to one another, wherein the coils are
free from mutual engagement during rotation of the drum;
the helical path extending for a second number of revolutions about the drum;
a ratio of the first number of coils to the second number of revolutions being at
least 11:1;
a cord coupled at a proximal end thereof to the drum;
a hairdryer coupled to a distal end of the cord;
the cord configured to supply electrical power to the hairdryer;
the helical path configured to windingly receive the cord thereon;
the cord configured for being alternately wound and unwound with and against

the bias of the spring as the hairdryer is respectively raised and lowered; and
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axially during the wi nding and unwi ndi ng. 24. The
apparatus of claim 23, wherein the spring is

waeeoviiogissed to axially expand and contract dup@€TgS100€009818
wi ndi ng and unwi ndi ng. 25. The apparatus of claim 24,
wherein the spring is configured to axially expand

during the wndin nd to axially. caontract during the

ntie Apig ot e BSE olborEe Bovaliafh i Riqnt pEit huirdver
of le§sth4r00 8fpotiids (Di2kg). nunber of coils to the second

nunber of revolutions is up to 30:1. 27. A nethod for

of t&et t Thrprparasisificlae Lk smeraiipihssiramds ednfigtet onowying
axial® &lri thégﬁgﬁgg%ﬁﬂaﬁgﬁﬁ8hnw§@ﬁl oints of reference

respectiv Ining a pol attachnent to the
wel@yht Bindapgaradnd of addinr I, @binpiising be axiellP ewdticadp ehel BEd exit

i SRR DB S 0SSP S 5

alterfHid B R dRicaRd WAhd@hon of the drum  (c) providing a
surface defining a helical path thereon; (d) coupling

a Ptoxi Heg apparhtes offdiemcl, avberein the halicaipathejomprises a helical
ch c%nfi guring a distal end of the cord for coupling to
% wei ght: 24 WD 2004/ 091357 PCT/ US2004/ 009818 (f)

copf.i gUThdpphrieuCol dliifroT9, Reieitih BlelspriR@ls@loyip R ¥ theA}dm at an

. unwound about the drum al ong the helical path during
axialfypgatiopant lpestioss whigl isqrthegonalyrdiened with the ettiryaand exit point

agal he bias; (g) providing an entry/exit
rehﬁ?gg%?%%ﬁﬁMhere the cord alternately engages and

di 22 ngaDiesappheataly affelali 2 1) grhicfein ibeRgiing is&i@@lﬁgﬂm ok Rfhaining
..and (h) gc?nfi qﬁri ng, t he entr¥/exit poi nt and the
aXlalgbi?‘i‘tl'?é‘a’Fy g g 2Rt meygment of fheday . rel ative to one
angd her Tl oo (S Mo DR, fﬁ@‘%ﬁg% ﬁ%onﬁ?ureﬁ‘ to move
mul ti-el evational hairdryer support conprisfrng: a
axialtyr duringitbpeseiing and wtvahdingbout a central axis; a coil ed

sptjng fi sposed to. bi.as . rotation of .the drym _a cord
c o%‘%m ed Pgaﬁ?%&fﬁg%ﬂne%?d Wb e o Reontigied fgaxially

expaﬁ@hr[djéo‘h%gﬂ?ﬁ‘ﬂﬂgﬁfﬁe %ﬁlcﬁngéﬂlﬁiwiﬁdﬁﬁg.‘)f the cord; the
cord configured to supply electrical power to the

had% dr yBie apphatusrafielaiord4, yleein the springlisroghfignred éo wdally
A R R e

26.  The apparatus of claim 17, wherein the ratio of the first number of coils to
the second number of revolutions is up to 30:1.

27. A method for offsetting a weight between two points of reference, over a
range of movement, the points of reference respectively defining a point of attachment to
the weight and an axis of rotation, the method comprising:

(a) configuring a drum to rotate about the axis of rotation;

(b) operatively engaging a spring with the drum to bias rotation of the drum;

(¢) providing a surface defining a helical path thereon;

(d) coupling a proximal end of the cord to the drum;

(e) configuring a distal end of the cord for coupling to the weight;
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agai nst the bias of the spring as the hairdryer is
respectively raised and | owered; the drum configured

wo eoo4f0em35Mg axially during the alternate w ndi PQI/aRZNN4/009818
unwi ndi ng; an axially stationary entry and exit point
t hrough which the cord alternately exits and enters

he hel |
w PR E R BE3Pr Rt bereg e st Cu b B Bl R85 (B0 frum
alongﬂthb ablidal phtatdueing ilye dobivhiod ﬂle\/ﬂiumbrdspectl&élyl‘m@lo aad hgainst the

aligned with the entry and exit point relative to the
bias;axi s; and the spring being confi gured for renaini ng

7y £ R Y h e B BB g
disengagdsitigidech daing tht astmdmglahq/unwmﬂmg; achg the drum 30.
hai r d t.. of, i.m 29 in. . th
8 Garieiie s BRgr el obrimoine oEheiag sl Rafp by
relatl‘%@ ?J‘B‘I?f! arotie® Qdan@ RGNl aha wakardeai cal surface; and

hel 1 cal channel is configured to windingly receive
th%S powemutiredeatienaibairdryessuppor GowPosings 7

PCT/,US2004/ 00981 Th tus of claims3,
fu??wgé%%sﬁ%%f(ﬁ@tea oy anar BT st er coupl ed to the

SP& Edltkd sbﬂﬁgﬂﬁpﬁsddﬁomtjslﬁth&cbn ehé dgumed to adjust the
bi as over a range of: from 0% of the weight of the
t ovpordsaupled gt 2 proxipdondtharerd tpicghimst t he t ool and

Co{l Halr(ﬁ'ger c-gﬁgle?‘wgrd?sttéi%ngfof ﬁﬂe%bfﬁyg’l’ wherein the drain

is con n manual wound and unwound by
a tljﬁebrdecr@ﬁgufa@ tb Impptlpelectn’éalpom tafpdratiysrof cl aim

bR PR IR e ST st ©¢ 1°
appg Sg%? c&{i OhAkiTed fo%ﬁ{geilﬁrﬁalﬂﬁy %’hﬁd fd ﬁﬁ’\ﬂfﬂhﬂlﬂ\ifﬁﬂ and

to s power to the tool pparatus of
agaumit ierhis, oﬁ/the seing dstibe haiolryérgs m@pﬁfqtlgalwerdlsc(b anchlpavesgdy

R S S T

unwﬁlgﬁ-}%fl sing a notor assenbly configured to adjust the
tension of the spring. = | _ .
an axially stationary entry and exit point through which the cord alternately exits

and enters the helical channel during the alternate unwinding and winding;

the spring being coupled to the drum at an axially stationary location which is
orthogonally aligned with the entry and exit point relative to the axis; and

the spring being configured for remaining axially stationary during the axial
movement of the drum.

29.  The support of claim 28 comprising a frame configured for rotationally
supporting the drum.

30.  The hairdryer support of claim 29, wherein:

the drum includes an exterior frusto-conical surface;

a helical channel extends along the frusto-conical surface; and

the helical channel is configured to windingly receive the power cord therein.
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37. The apparatus of claim4, further conprising a

swtch to renotely turn the hairdryer on and off..
w@3040bssappar at us of claim 2, further conpri sSPEMUS2004/009818

magnetic stop on the cord. 39. The apparatus of claim

38, where the nmagnetic stop is slidably adjustable as

to,its locati t : appar at us of

cl 3é\ll'm 3 t,le %’g%gﬁ?sg&ncégglnﬁ%ﬁg%eﬁégﬁnggggﬁr switch. 41.

Theteagipa hdjuster oduptddgorthelépringher ei n sai d aut omatic

power switch is configured to turn power respectively

oring raSPsadisies comhBPO ahust theBs St 261 | nt o a

pr edet efNRg oPARIdight oIVl Sfl Brd:ange of movenent.
42. The appar gt us oflglgtl aim 34, vvhe?ei n the cord is

conf i gutcedOf/pokthpplejght of tettodleall cpulver to t he tool .

43, A ti-elevatiognal,toql support conprd sing. ,a

dr ¥ i ShoaRRels ot Lot el dr S e Sor bng 4
mam$ayivitind 250 9B 8Suh@bP b ASer'@EAh©heabolt he drum a cord

cogﬁl ed at a proxinmal end thereof to the drum 26 WO

20

084/ 09TbsmREUsdgny HoJaiie: campugng @ supiPeessembly
cont i oStk S A0l BRI | OUled 10 SuPPY

ectrica the drum configured to

Wi i ngTle smeeitieot dainpHwettersin it dobé isamindighizedttt euppdy power
configured for being alternately wound and unwound
to thg#qoh and against the bias of the spring as the tool

I Sp& esp j ' o] i :
co% i gu?g%h}%igdlrréﬁrlr%@# ﬁgﬂlag’%e}ré}%ere{?glg&? ﬁgﬂ% ?%lﬁon%atvg -
degredsndifregdamn o f moveineoti uingapemiioabf thespparatmary entry
ang_exi oi nt thr h j the cord alternate
eniges Tabeprain i Authricirutirig ot BrpEbhpptisured
to adiiMHAGERSLPOTthWisHGd1g; the spring being coupled to the
drumat an axially stationary |location which is
or 8hogoKh¢ hypasatignbelaim 4.Hurther cemprigingracsvéschtto pesnefely turn the

. relativ the axis; and the spring being configured
halrcirgerro eall?gioﬁﬁng axially stationary during the axial

NOYNENThehppdrgusbfeThind 4, fudthéAdohipriging\wahh@ibtic stop@n the cord.
ig .?;} ng ggalr:tlug gf clai?n gg,%vrge?é tshg cr)lfagettig stgg tisaéli%aglk;foalcjljtus?able
as to its location on the cord.

40.  The apparatus of claim 34, comprising an automatic power switch.

41.  The apparatus of claim 40, wherein said automatic power switch is
configured to turn power respectively on and off when said tool is moved out of and into
a predetermined position within said range of movement.

42.  The apparatus of claim 34, wherein the cord is configured to supply
electrical power to the tool.

43, A multi-elevational tool support comprising:

a drum disposed to rotate about a central axis;

a coiled spring disposed to bias rotation of the drum;

a cord coupled at a proximal end thereof to the drum;
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a coiled spring disposed to bias rotation of the drum
a cord coupled at a proxinmal end thereof to the drum
w@2a000d136DUpl ed to a distal end of the cord; tPer/vsr0d4/009818
configured to supply power to the tool; the drum
configured to windingly receive the power cord
th e ed for being alternately
mﬁag?p&%ﬁ%dn%udnl Q} &g%éd&ggal nst the bias of the
spﬂlengrdasmﬁlgereﬂctolsumﬂy elesipiealtponek yo thaitsdd and | ower ed;
rum co redfo novi.ng axially du the
o e drih 50 Phlp WiRGmEYRe AP i Posyer &SﬁdatL ont;
st@ite Icefaaéoylfgﬁfewo%@ngMltémaqawomraaa ahw\e,ﬁh&{amh%d GOKiflst
alternately ™ engages and di séngages the dram during
the bnas@fﬁleta@mataetmmhdmgecawdlywam ﬁlgilow\r@eedéprl ng being

Iedto he and t. |n conf.i qur ed
18 5 etn e Fet oy B¢ ity RGN BBt S g 6
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the cord configured to supply power to the tool;

the drum configured to windingly receive the power cord thereabout;

the cord configured for being alternately wo{‘md and unwound with and against
the bias of the spring as the tool is respectively raised and lowered;

the drum configured for moving axially during the alternate winding and
unwinding;

an axially stationary entry and exit point through which the cord alternately
engages and disengages the drum during the alternate unwinding and winding;

the spring being coupled to the drum; and

the spring being configured for remaining axially stationary during the axial

movement of the drum.
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| east 11:1; a cord coupled at a proximal end thereof

to the drum a tool coupled to a distal end of the
wa@oeood/09t3fe hel i cal path configured to w ndi ngl pCT/@8B0V@9818

the cord thereon; the cord configured for being

alternately wound and unwound wi th and agai nst the

8, O 208, e kil B8] Bl SRRBREELY 1 o0
opphameg el evati onal novenent of the tool of |ess
t hg Qha%' dSisppoosgcrl] gg t}geofraznﬁg,)the szhgft defining an axis of rotation;

low-friction threads disposed along a first portion of the shaft;

a spring support disposed concentrically with an other portion of the shaft;

the spring support having a lubricious outer surface configured to slidably support
a spring concentrically disposed therewith;

a drum having a self-lubricating inner threaded bore;

the threaded bore disposed in rotational engagement with the low-friction threads;

the drum having an exterior surface providing for a helical path extending
thereon;

a coiled spring disposed to bias rotation of the drum,;

the spring having a first number of coils concentrically superposed with the spring
suppotrt;

the helical path extending for a second number of revolutions about the drum;

a ratio of the first number of coils to the second number of revolutions being at
least 11:1;

a cord coupled at a proximal end thereof to the drum;

a tool coupled to a distal end of the cord;

the helical path configured to windingly receive the cord thereon;

the cord configured for being alternately wound and unwound with and against
the bias of the spring as the tool is respectively raised and lowered; and

the support having a drag force opposing elevational movement of the tool of less
than 0.5 pounds (0.2kg).
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