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whedtdTstanidd thiat zﬂ@))v the pole to be moved, especlally with a patient that 1s ambulatory.
This wheeled stand structure also permits the IV pole and the associated objects it supports to
be moved in and out of the patient’s locale as needed.

{0004] The use of [V poles is sufficiently prevalent that many medical instruments and
devices have been structured with brackets and/or clamps that are sized and shaped to be fixed
to the vertically oriented pole structure. These brackets and/or clamps sometimes take the form
of clips or screw-tightened enclosures. The vertical orientation of these clamps, however,
makes it difficult to use the same attachment structure on any object other than the vertically

structured IV pole.
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attachnment  pechanism a definitive indication of the
to becamgrdislefiggdstromm the, support SFUCHYF-d be provi ded. BRI EF

SUEY 1w odidEruthEeBafiddPEBih the ubelbff the iy orodttachment

above and_ot her objectives, one enbgodi nent of the .

mechanisam definitivnindinatign 6f thesscurestatepf the chamm sonld beproyided.
facilitates the attachnent of a nedical instrunent or
device to an IV pole, a bed, or a wheelchair

structure. TheBREEFSUMMARY O EHE NVENTHON Nt s t hat

allowits use in conjunction with either a vertically

oriented support structure (such as an IV pole) or a

ho {0008} tIa fblfillorene nf the abappand other chjeetives,(engmbpgiment of the present
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oot AP A S PR e R B fesconms
assefedlyBdt SuehdCafwatd fibm the'bsikieflthe medical instrument and positions a
rotatable arm to serve as a clamp opposing the back of the medical instrument or device. The
mechanism assembly includes a cylindrical shaft that extends outward (against the tension
force of a spring) from a housing of the medical instrument. Cammed surfaces within internal
rotating components of the clamping mechanism assembly allow for tightening of the clamp

against the support structure after closure of the clamp under the influence of the tensioning
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rotating conponents of the clanping nechani sm assenbly

allow for tightening of the clanp against the support
wGbdowesddlie after closure of the clanp under thecT/us2007/020354

i nfluence of the tensioning 2 WO 2008/ 036344

PCT/ US2007/ 020354 spring. A knob allows the user to
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or scope of the invention. To avoid detail not

necessary to enable those skilled in the
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art to practice the invention, the description my
omt certain information known to those skilled in

wo bss@sdzas The fol l owi ng detail ed description igeT/US2007/020354
therefore, not to be taken in alimting sense, and

the scope of the present invention is defined only by

t he appended clains. [0016] The hangi ng apparatus of

the present invention may be easily manufactured as
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The nmechanismis then pulled out in tel escopin

a bed zailingprap aivwheeldbgis fraspeeorapongat. il SMA AAstaliGey. Amay hg possible to
chong %Sﬁ&ép)n' the RAAGRGupA61® Sirhethies fHOhe instiinien€ a6d$6 séléct&liht support

or over the railing of the bed or frane
platﬁone mogt adyanageous fhthepatientser HestpneBhpsiyeiothe é’aBSHrSt environment.

st r[?]W 17918 hn IV 1286 bt B81z& BAuppbrY tHedh&dEASndthfnent, then the hanger
ani smundéer the spring tension by allow ng the

arm struetntst of the preserfrinventinarisiBositienaddae sypstaptindly Hstzenipk Rpsition so as
to er?g%g& B 'Pé?h@ih Y‘%ﬁfaﬁoﬁ REH I FAIE. feldice #ﬂ@&&n&fnt i R?be positioned on a bed

t rument cone into contact witht pol e or
or a médieelchajr, tih agngﬁ therhpngermay he pesitioned in; qa.ﬂqbs@gu@])bgqucal orientation

by rt tra]F n the, a?’?xa&cgwﬁw&\]ﬁl I ;}'11 Yﬁg I?OQ%A% Bridtalic é@ﬁgﬁ%ta? %Qﬂegrees After

Nor or ver port structure
rotatiedf, fthe élamipirigomeetianism membbstsrmlﬂedbumagﬁ lﬁIO}n thgdack of the medical

art. struct ure. as h th

msﬁ“ﬁ%"f‘?ﬁﬁ%ﬂ? mF(?d‘ﬂ?Sf BOjIHg Pa‘gf’g %‘da??qﬁy Sec u s T gnechanism is then
pu]lé‘d 6uin a¢lesvoginig fasttiop pgaihst the fmwoﬁa,n inteenad spbng,sand the arm is placed

rned cl ockw se unti arrow i.ndi cat or. .0
arouaa\;]pq:go E&W 6 é:asi? l@“f‘& ;éorice)f or,qysr hﬁsrﬁﬁ% of ttk) r"bedj or frame of the
wheelchair (in the case of a horizontal support structure). The user then gradually releases the
mechanism under the spring tension by allowing the assembly to return towards the back of
the instrument to the point where the arm and the back of the instrument each come into

contact with the pole or railing. This spring tension is sufficient to close the arm against the

4



lines up with a "l ocked" synmbol on the knob, or an
audi ble click is heard representing the position of
wo bsessenbly in a detent associated wi th thi spst/epmose03s4

rotation. The nechanismis thereby positioned in a

| ocked condition. To further increase the force of the

cl anp agai nst the |ongitudinal support structure, the

knob may be further turned cl ockwi se in a nmanner that,
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ext.ernal conponepnts of a,hangin at us,. 30. .
mechaniih dray heh be Rabrr putaeh Ropring Hadl B mikicH instrpmet or device,
agaiﬂﬂﬂdér!’k@{iﬂ%méiﬁ{oﬁ, ® mi?hmfm@ramt j pﬁor:thﬂltel(Seﬂtﬁad:' 1I or horizontal) is
associated with a nedic i nstrunment or a ica
releaged fiom the,flampging fﬁﬁ‘ﬁ?‘g"'gﬁ'&ﬁ/ﬁ ifalHngrument may (hep BE sgmoved from the
supporEstiiehiffe fir'repdsiEoHing BiRemdVal frof the Paféil ealiroiaheriteThé Getailed
be appropriate for placenent in close proxi mtg%

manpeninGHhich i hegeingEP PR A PBSEH s rEban QPEalsl te adhicve the above

m&ibﬁawigﬁ&@hmma&wmnt 10 in this case includes
a handle 12 for portabilitybgositioned on the top of

i n§0020kdaferanemsismadedo FIBS. pay 1B AN andi 2B faradied dﬁpription of the
iAo BB 0td ¥ls drhEfl  Rool BED, bBpbgment of i
presoftiinventionaod themaunatds whidietheihan gig epprretss iis #sspeaied with a medical
instl’cﬁ‘lbn%%t ordzi ﬁl%hl%gp&ie\h&?t 'er Eie. f{kﬁﬁ)ﬁ?e JHEWB'FT&[ YA?M'&%Q@AI F%essure

onen associated w angi ng apparatus 30. o
treathteing pwinp\0sik sized amd Sth@tured\to be kprpropaate for placament incloge proximity

a cl shaft 36, and, a_cla J. e R
o030 SRS 8 P e iy M 101 i
caseGhélifesod Randfe BN iportability fiSsitidnkdasickhe Bop of instrorasihtchousing 14. of
partigﬁfélé },flflg&!tg‘%ﬁ g%aiectgslﬁah ?\{3{:13::%2}1 o% %eo;pre&np Pnrvlerzxggrtn 1asI dmg structure of the
back panel 16 of instrument 10, which structure is described in more detail below. Also

disclosed in FIG. 1 are the primary external components associated with hanging apparatus 30.
In this view shown in FIG. 1A, a knob 32, a clamp arm 34, a clamp shaft 36, and a clamp
housing 38 are each disclosed. It should be noted that the orientation of clamp arm 34 shown
in FIGS. 1A and 1B is suitable for positioning medical instrument 10 on a horizontally
oriented support structure 24.



WO 2008/ 036344 PCT/ US2007/ 020354 [0021] The
construction of nedical instrument 10 shown in FIGS.

wo osh3ddaa 2A, and 2B is preferably designed tpciRsivot/io3ss
conplimentary fashion wi th hangi ng apparatus 30. The

back panel 16 of nedical instrunment 10 is structured

to facilitate attachnent to either a horizontal or

vertical support structure. A vertical channel 18 is

f o[0U2d ] THe@ohatpiction BE melifcabinstrafientn®stioviDin FIGS. 1A, 1B, 2A, and 2B

. appropriate for receiving a vertically. oriented

is PreGEARY Hesreddp Tk (B SOBRURANERY FShen qUbhoEg ApRegags 30. The back
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bel ow t he pl acenment of hangi ng apparatuys. 30 in sych _a

FIGSn@HeHorinontal ehansel ) is likewiseiconhiggred o facditatgetentigpof a
horiis?)xlg%%;rt%}?enl?af é@gp&%ﬁ% %sns“e}{o%'hliflé. 18. HofiRGMtal &fannel 20 is

struc 20 and agai nst the .
positionbtdran biek glanélakéginmyediatolr below tzoplacemnentiof hangiag apearatus 30 in such

a e RafFE Fable Honl Bt itubitod Tb Bubihs norizontal support structure 24

landptircappat striictiresintochanhel 2D andeagamstitheundersisiei of thianging apparatus 30.

w t.h ,.a ri zont al ort UGE Uy 4 ui de
g e

S U lpeui22) tFusthky facilitatinpethwipl deethamgo frigstappan 4 DwyeBand ipuasseciation with

extensions 22 serve to further facidd tat. t
a horSF QTR RPOT TPSTGES Lhneih ESHEF BHRB A2 ERiyTene Ergye channel 20 and
subse8hIl in-Bnd WithARAkie pPafaaist305 ghide leitepsiofs 22 Yérea to further facilitate

utilized_ in the vertical orientation, described bel ow
the Rlapogsn] ORESTBREN 100KioBef 20 Hghy oBB ISy RPTiFORA) SRR Strctuce 24.

WheUiti#ge® X 2Vt Shetaidi, AeaFive@ beRA Id dofnctibh with FIGS. 2A and
positioning of instrunment 10 on the_ vertically

2B, o <fithe ive gpisisrextepsions £2 cantiquss s facgljtals the positiening of ipstrument 10
onma{iemybr?e%aempk;bh@&hé@;&s hangi ng apparatus 30 with
clanp arm 34

positioned in a substantially horizontal .
po$9Q23b FIGS; 2Aland 2B es mentipnedatiayg, illwatrates banging,apparatus 30 with
t » i.nst . e
ol ARt SR el Rofal RGP i BHIPRS ciiune
clampihg dterchinentof ioptr@sentt10tthe veatidal guprert ssructyyp 26 shoxyrein dashed

far i i unct.i on w [ |4 .
oulipPEE5,.08 106 28 MR Beiict 8t ol Bl BoR apb@frale i uoc in
conjanstfonouitiaan OV papporcthe like.eFIGS. L end hBcomihernthérdrandj dikclose the

d rail or a.wheelchai.r frane,or rikeh

be the .. | 4
conflgogfion Sprog1ef (RS LERBI TR T & R Sty Phieg g hamme orthe
like.cl anp arm 34 is rotated into the appropriate

confiquration dependent upon,the support structure.,. .
or TR 15 S5 REIOR P BIEFFT U™ e IR s s SiER Hf 24 s rotated into
the a?»BﬁIp_rﬁ[@c&ﬂ@Hﬂlﬁcheand&E Spéietheisuppst svuctie@rizntatiog being utilized.
tensioned features of the hangin rattgs 30 %lFJJ | od f
By meaf@bnmchﬂrsms thad ."{%C}Pfg&edwp@prp taglﬂggq)\ﬁ . gﬂ)m sioned features
of m@%%ﬁg\éﬁpaﬁﬂs% QI cIaInéJ &34 Aftd eshtagiwitdiheuppordbtructure
the Usér totates knob 32, preferably in a i
(whichever direction it is oriented) at which point the user rotates knob 32, preferably in a

standard clockwise tightening direction, to further secure hanging apparatus 30 against the
support structure component. It should be noted that the orientation of the various structures
described above are such that in either case, a loose clamp does not result in a completely open

clamp such that the instrument 10 might fully dislodge from the support structure. In the
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standard cl ockwi se tightening direction, to further
secure hangi ng apparatus 30 agai nst the support

w6 bdos@sdsie conponent. It should be noted that pdEUS2007/020354
orientation of the various structures described above
are such that in either case, a | oose clanp does not
result in a conpletely open clanp such that the
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hanﬁ apiths 58 f%&mm hée delaABRIGPEfe B@éh 45 t83eflerally prevent

eni ng cient alone for renoval of

the lpmnwmfrthe f:laom uriier opang %ﬁdh@ﬁglf%her\muFereaMes help prevent any
signi 'JRP&Inggéexﬁém Jﬁl‘?&inﬁg@%&h e ddse SFigdrestructure.

escri I'n nore det ow, are such as to
g e mml IRefereneesistnowt mad¢ ’@déléh Brfgr amare detailedrgeseriptien of the various

comB?nen tutﬁg haﬁ@gé g*)ééﬁttugﬁb 5 Ell('érglll Ine?fd)%] qs&@e @Br reference,

event any I can gene
hanging apparsns 30, shownhe FdGoS,emclsldpqaﬂwtexmaj compenerfty dewribed above,

SR B85 e Sl AoghuBS, kg 0

disclp@hint I 330herbidvonly eiecsxadrhyl face of d%np hoﬁslﬁg 3Bas v151ble in FIGS. 1A,

reference, .hangj t us. 30 sho in HG 3
1B, PRtk Andhasdietin PR oh HnEine abpuats SRe g vartucted wholly
sepalA&Boyn HeQRudtire SAESIMPEnibf ﬂiﬂmi?dnﬁlm ﬁhla‘hhy fbfact be later
Addi tionally, clanp housing 38 is full di.scl osed ,jn thin th
assempled igtojmetremantod), ps lang aé)?PBW&PtefaSE‘ém%P dations s gipde yjthin the

msu%lglehfsttaﬁ@l(fdugé fo ﬂelﬂzclzlgé a1 rért]ﬁn thel&3serdbly. atnd 220 As

lustrated in angi ng appar at us

c o h8926] FheFomROnEts @bmas apRacelhp S0 retelestad, s %ﬂqmd and
pos:ﬁ&m?ﬁg %@E&nﬁlflsﬂ Boded bR Yundifbns 2Pk ﬁRY filletibAGH tREploRb&of securing

to i nstrument 10, as ‘? as appr opr | at e
the raed:oammjmnm ¢o thesupport SWJchI’GnlS[th@ ab 11155{0(@99@1 extend the clamp to

osur t @i
T
arm 34 through edl,easirac90°pnmdmemma$ © anbthsl areifor kither vstigat or horizontal

é%g“%? 1%,”%]@;18%%% ?%"éﬁ of ’n hie I on O?é]nttg Q?ﬁg{lgt&?e%sto it a tightening of

the Garhp Beyond thesfordecofahe kentsymtspnng,ethrcmgli tlmedmmf qamn@i sarfaces that
t ceive the s or t t
dra“éﬂ"&d{lﬂi“? LUYWFF (W?OPE fign f’fé‘g %PSF 8? fho PE’ a'?sarrp ar r& jeponents that

- achitVy ¢l df WMesk Gasdtions ke dessritiadrih mm'e dstailbetow.ent the arm

For OOeZI‘It tbelgm\}ﬁmroysglgl%% str;gcrttlxrz 3 sized to rotatably receive clamp shaft 36 to

a point where clamp arm 34 comes into near contact with the outward face of clamp housing

38. Housing cover 42 provides both a means for closing clamp housing 38 (after the insertion

of the balance of the assembly components) and, structured as shown in FIG. 3, a means for



attachnment. To fulfill a third function, the
conponents are structured to permt a tightening of

wo besebamp, beyond the force of the tension sppi1gs2007/020354
t hrough the use of caronmed surfaces that draw the

clanmp inward upon rotation of the knob of the clanp

assenbly. The conponents that achieve each of these

functions are described in nore detail below [00271
retalﬁingtpe lenum lraygii@ apparatus.iét within the ihsgumsgt enclosyreutiligipg the

bS5 i SRR AL oL 008 5 s B e

hoye28) Tliia&(ie\lvbnl FiGP stowey fuﬁhepdelail dﬁthekmtﬂpoaem associated with the

e LR LA ThSb YR o e B contgura

be piitihédwitH and réthined by tldngarn? 34 as amm K aotck o¥\thannel in clamp face
2008/ 036344 PCT/ USZOO?/ OZO%eﬁ r.et ai ni

the entire. -
P O a1 oA e B e SHERLA i the dvi i
to bﬁ&lh{dpéa MBhik RRannRl aﬁéfs%ﬁﬁ?%&bw&essaw oPthelthd sﬁxﬁnaﬂéhannels 18 and

ousi ng cover 42 and t he sides of housin

20 desibeq] abmée in asepdiation ‘Gth EIGRolA, 1Brdhand iRt g!' thig manger, a pole or
bar @%ﬁng%&&%%ﬁé&w%&a@ @ﬁfnﬁrtﬂé Etn%tﬁx‘éﬁ by fiRc18thp of the

apparatu These 1 nclude a clanp face plate
presdldlt ineentiong Uy the preferrpd elpbgdmnmex!lamp facephate ﬂémmcwtmcted ofa

resﬂ;enggﬁlsfar a %4 %%n?lrbg“éﬂe like Q{ag‘lt:% cﬁ;ﬁ@l‘ﬂ%{ C' anp

esi gne 0 recelv ter t he
I 0 r[gMS!] d(msﬂ 3islshown as it ik ipositibnediiti apie enfl of dlamn:@aﬁs% placing

d.. Thi
o3 RS o A 1 33 A ARSSoc, oy
34 ighgidly fired abamdarotatesasitlo shaft BG)rSetvisttrbwl'—SIllGSposiﬁpniB(vitEm knob 32 to

ensgeapierial shyh g And R Ko a0 e il heieoF it Fnbih.and jps fumction

are dd3€ribddoifimere deﬁﬂlbm\esent i nvention. In the preferred

enbodi ment, cla face at ct ed..of
a 190301 Refpren q%psasam?@ (i B4PT %fnqrﬁ il s hpticn of the
intefn@FtdrhpHetitsSo AR han Cﬁﬁ% Sppaistus B0 AR IhdHiakhes in Whichithéyoperate to

as it 1s positione one end of clanp shaft

36,
accopnplishregeh of thefuastiang dessatbgd @hove: dntemahshest 4(his degigned to move freely
ina %}&?{u g]l dﬂrt[f:btfoﬂ uf ﬁ%ﬁ?ﬂﬁﬁl HOURRE 38R Mder the 3 ucdicEof #4 attachment to

to an tates with shaft 36. Set
knols 32 ewd BA cpscqncm msmmdngxmtmmmknbb sttt 3% SebprygyS4 passes through an

ape E% RRlp 58 ?II& erf'%r%g.{'g? fiignelt er&l% J) éafr 3 Q%& Ban?é}Bal shaft 40.

'S connec |on ScCri
Positioned ihstdeidf mmhwvsha{mﬂBB]termresmnmeSQ, svhighnis rﬁ%@éowend within

B e

relatiVeetorfusing I8randhirdiousingyl 4ofie this enanoer, amnghblywomnents that

iR AP, FRTE Pheuryp St 30,50 reH Rt & Bal i dekm out from

clantphodsirnyn $irﬂ6}2:s&ﬁji§g f@hﬁﬂ, iml’tii:ipbsihbﬁ to rifel tenvicepofviderldy tension
attachnent to

con C ntri C OSI O n
spri Sy iR ScIeR P RS (e oA CogerRaty B s sppt “1%?’8 gRtontal or
vert®El component. End plate 48, positioned within clamp housmg 38, and through which

internal shaft 40 extends, limits this longitudinal movement of the described components out
from housing 38. End plate 48 further limits the rotational range of the internal shaft 40 due to
its interaction with second cam member 46 described below. Limiting the rotational
movement of the internal shaft 40 prevents the locking and tightening mechanisms of the

hanging apparatus 30 from separating the housing cover 42 from the clamp housing 38.
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aperture in knob 32 and engages an aligned aperture in
a proximal end of internal shaft 40. Positioned

wo bsdss3ef i nternal shaft 40 is tension springp&PuUS2007/020354
which is fixed at one end within internal shaft 40 by

way of set screw 54. The opposing end of tension

spring 50 is fixed relative to housing 38 and/or

housing 14. -In this manner, the assenbly conponents

t h{ao31] e thedarkeo bfﬂﬁ: assérabipd aompGuentsdesariberhaliavesis can be seen that

thron',ggx IF e gxaklﬂn PZF‘ lé%\g ﬁrﬁ‘é’ gn:aggkamﬂa&% t& c %ﬁg?, osurroundmg and

N oppOS|
rotatifle ab&RShrendd shaft 4ectlimyip tann Sidanay eturmsi bxdweema horizontal position

i BSteeaBbr PSR P B ol RGeS BRES Yrgint posivion
(suitdble f&Qﬁé:h ?ﬁh@Qﬂltd\’a hbtiforthicuppbre Hﬁdxdtﬁre&&'tuaﬁﬂ)ﬁoh rtmrgfbre
ernal shaft 40 extends, |B‘gents this

whi
accomhghftsl}m peaond o drehreedngtinns aaantioned abovsyRaRely;the ghifity to re-
orler{t cf And&s abidiarlPd1Smp FadeflhtB @4, forEhSgdnitmt of either a

)
ro atlonaF range of the internal shaft 40 gue to its
honzmtaépaetvbmvab\mlmtgémﬁ(ﬁﬁlwmrber 46 descri bed bel ow.

Li Q()tﬁgg'lﬁa'ﬂg 4 94 ﬁﬁﬁ{n ok P HS ﬂllfst thftgﬁcgh& cR@lmembers, 58, 46, as
well aee hmhl@grmeafber ﬁ%, prnmdg |ﬂnfgﬂmplrfamamélg QUiQS%bﬁd above, namely the

s 5 g MO I R S e e

the cleemm egainst thé: slmstemtmceme Farspantbsecondi earo maralrrs 58,40 include
com@raglrergggf] png(g gltll'f ces o U%%rf ‘ﬁ%@ E'élgﬁ A3 AL ifi8nbPWat 40. The

arrp arm surroundl ng
interﬁﬂckhaﬁ@!namahhecah ongmbers 58 mﬂ wihmtate nﬁderahamﬂm;nm @fithe user turned

oo B R B3 o R B 40 88 atacmens

spmfthOJ CIhY REkingRberabete2tik pasitipmsi dri thie intemal slzdft 40 between the inclined
i zont al

surti, oD R PEmLeAet TS ALEUBELA ODY PRV R dgeth 68

configdR&d toQHSte RRDE 4 AR %hﬁrbﬁ’fy%f té6lT Bt shéWwn)Pdlbhg b boitom strface of the
orient clanp arrn and its associj at ed ﬁl a ?face

housinggavens?2. f%lpenethg hgusiapcowr 4218 Hxed 1 thRg using,?8, the first
pluréfﬂ?nt)f e %'ﬁ%&fjwﬁﬂﬁﬂ@f Jﬂﬂtéﬁﬁﬁ)su{qumcl@ﬂiﬂwlﬁmg%8 When

ani smconpri si ng and second cam nenbers,

the itgrnal Shaftaéo issiglan updocked oekmng, thelﬁy@smgazemb%@z #oposifioned on a
subslaghfxﬁir hg{]ﬁﬁfa% %b'o éjl%il Qﬁglli A5OWE thE BN §ht&ﬁ 40 is rotated into a

0 ro ate e I nt er na conponent s of
locka!spmﬂndny therloskinlg memhcn@rmasestqﬁ oﬁmphebstmtgqib'efhat surface 70, which

caus% am mé (l)uq\s‘v%g:{ Hl%%l% %[Jt rald IUSIEJHg Chenfilidr 2. r@ﬁﬂv@ & @R4nternal shaft

ers mentary inclined
40. ThisfomoeardGispl§Gnemt carses ﬂxeﬁeqbnderblataihv;eoif teethiis torloekinglly engage the

4 h I.nt.er shaf t.
32,

oo 3 ool s, WL R ARRb T BB PR RERon ot oo
and thefoferd oﬂiﬂl@hlali Ehafﬂ' 46, dﬂbcislal’tgspimehmnt bRintenalothaftAgl fiarther into

affixed to t ter shaft 4 an att hrret
housig 34, gndehereiiee plgse 5 chaam %gﬂ?*it%%am G PBRr sppucture and
pulld tht Suppdrt Sthahire48aiast the BAcK Hthé Rfddidadihstrument (i.e. the tightening
mechanism). A stop member 72 fixed to the second cam member 46 rotates within the end
plate 48 as the internal shaft 40 is rotated during the locking and tightening operations
described above. A shoulder (not shown) fixed within the bore of the end plate cooperates

with the stop member 72 to limit the rotational range of the second cam member 46, and thus

the internal shaft 40, to prevent overtightening, which could damage the hanging apparatus 30.
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surfaces of the first and second cam nenbers and

i ncludes a second plurality of teeth 68 configured to
wordos/owdsth a first plurality of teeth (not showew/ustoongrosss

a bottom surface of the housing cover 42. Wen the

housi ng cover 42 is fixed to the clanp housing 38, the

first plurality of teeth are aligned with the

| ongi tudi nal encl osure of the clanp housing 38. Wen

t hd0038]elintrarhal sleteints arOstops dssociated mithoitap phaft 36 oy herigcluded to

alloyﬁé? sg%y?n%gggnrmlsnzpbr? ﬁ§8§ l)g ﬁ%lly S%os?l{on% li)ﬂc' @';%r aé}ldﬁ’ﬁontal or vertical

oriehtatief ﬂaj:exﬁlhtg ﬂipdirﬁhe speaifiatmslicatiow ofithel dmkp.d.lkmlsbj appropriately

posiipagd GeiFHS 08 SPBS T psRer Ao i anteSal 370 74 8 g stefaces 46, 52,

and 8B ARb A detiHiti ¢ t1gl’ﬁemhﬁ olf titCclamplies pbiehsl axeviige ketatire of internal
internal shaft 40, This-outwa %d di s Iacenent

shat i@ under e milusnss of fhe get RAteRIan e dds gasitioned to
ensur8 ﬂ'xat e sHortYabl %ﬁ%d @ﬁrfh&%ihs(ﬂull@d db%ﬁ vl'l%lthél @am is rotated.

mechani sm .. Additional_ clockw se rotation of knob 32,
and003)y 1t snuld be apparentrfEom dhayforeaning the} ar inveption having significant

adv%h%%s Haf gggﬂ probid t i ﬂéhﬁ’*ﬁéﬂhﬂg 1§ éHM'?ﬁ'l dnlY 8 few of its forms, it is

and t ore closes the clanp arm 34
not Iusghmetpd hybis rsgscephblesg ypaeus changes andanedificatinns| withqw departing from
[ tructure agai nst the back of the nedica
theﬁﬁ@ﬁ@ﬁ%ezt (i.e. the tightening nechanism. A stop
menber 72 fixed to the second cam nenber 46 rotates
wthin the end plate 48 as the internal shaft 40 is
rotated during the | ocking and tightening operations
descri bed above. A shoulder (not shown) fixed within
the bore of the end plate cooperates wth the stop
menber 72 to limt the rotational range of the second
cam nenber 46, and thus the internal shaft 40, to
prevent overtightening, which could damage the hangi ng
apparatus 30. 9 WO 2008/ 036344 PCT/ US2007/ 020354
[00331 Internal detents or stops associated with clanp
shaft 36 may be included to allow the shaft/arm
conmbi nation 36/34 to be easily positioned in either a
hori zontal or vertical orientation depending upon the
specific application of the clanp. Likew se,
appropriately positioned detents or stops in
association with internal shaft 40 and caroned
surfaces 46, 52, and 58 allow a definitive tightening
of the clanp that prevents a reverse rotation of
internal shaft 40 under the influence of the camed
surfaces. Retention spring 60 is positioned to ensure
that the short rack caroned surface 52 is pulled down
when the camis rotated. [00341 It shoul d be apparent
fromthe foregoing that an invention having
significant advantages has been provided. Wile the
invention is shown in only a fewof its fornms, it is
not just limted but is susceptible to various changes
and nodifications without departing from the spirit
t her eof .
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10 WO 2008/ 036344 PCT/ US2007/ 020354 CLAIMS We cl aim
1. A nedical device hanging apparatus for facilitating
wo bshsxpyabl e attachnment of a nedi cal i nstrup@Enys2007/020354

alternately to a vertical or a horizontal I|ongitudina
support structure, the hanging apparatus conprising:
a clanp shaft, the clanp shaft rotatable about a
central longitudinal axis and conprising a
cylindrical tube fixed wtICIbABVISp ar m ext endi ng
orthogonally fromthe clanp shaft; an internal shaft,
the internal shaft conprising a | ongitudinal hollow

We himtct ure positioned in telescoping fashion within
the cylindrical tube of the clanp shaft; a clanp

nob,. e knob fixed to a.first. end of the int .
1. Aiioal 48vief Banein Phparsuuf S oSl Rk 48° rorSblY HfdRnent of a medical
iabtaifaethldetnatdl  tda Wartical ortd inirizpatal tongitedinabsuppartstracture, the
general | y between. the knob and the bal ance of the
haggiie RIS COMRRS%aft: a tension spring, the spring
posi i P4RE sHift, héiciany sBaf estatable Moues dertenl 1dgitudingl Axis and
of the internal shaft, the spring fixeq at a first

end t her ecPmpsisinga eylindricgfubg fixeqwithiaflamp grm sxtgnding prthogonally

cl anp housgdif thd HempQUERNI conprising a | ongitudi nal
encl osure generally surrounding the cl agig* shaft_ and

pr oviagiintgrmah shafh theinterndl shafy somBrisme@ien ho}jgystructure
extends, thg; el dBePitg ERRIONRINiIAAARE EYIBIRRAI tube of the cl

ext er nal togﬁyg o%gl ng, ga second end ofythe tens?gn ¢ clamp
spring fixbdaftto a point on the housing distal to the
aperture t ' ! | h*"hternal shaft
chat v Oinp Kt BEkndhRRERN Rl thd BERB Il it a5 i TRiermal sha
spring, t rexteridatirohghytheriamp shefti in A manperihat pesitiqysithe clamp arm
the nedical instrupent;.,apd.a [ T .
nmechani s mgef‘ﬁr@ﬁgg r?g'ﬁ%e&%en F%%’ aﬁ%dgtlil? itbél%g g‘L Bg?‘\%cé?p?ﬁénal clamp shaft;
cl anfa tedsiois pringg ek sphiagipositioned withiaf 4andigemerally extandingthe length of

of the internal shaft, .as .eff.ected rotatio t
knob, di r dBe éntﬁﬂﬁﬂﬁ‘gh & oneife FEGL R fs FR0 Rigréft 16 In £t end of the
shaft, thaneiiacha® knob, and therefore the clanp arm

Iag pg'agﬁl}a%gg Elou;igg,tthé gggssmgt gmgll)r?ssu?g L oengri]t?lggllap gnclosure generally
surrounding the clamp shaft and providing an aperture through which the
clamp shaft extends, the clamp arm and the knob positioned external to the
housing, a second end of the tension spring fixed to a point on the housing
distal to the aperture such that telescoping withdrawal of the clamp shaft
through the aperture is resisted by the tension spring, the clamp housing
fixed in association with the medical instrument; and

a rotational cam mechanism, the cam mechanism positioned between the clamp
housing and the internal shaft wherein rotation of the internal shaft, as
effected by rotation of the knob, directs a longitudinal movement of the
internal shaft, the attached knob, and therefore the clamp arm, in a manner

that tends to close the hanging apparatus.

2. The apparatus according to claim 1, wherein the cam mechanism further comprises:

first and second cam members fixed to the internal shaft and having complementary

inclined surfaces;
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2. The apparatus according to claim1, wherein the cam
mechani sm further conprises: first and second cam

woresbessaf 1 Xxed to the internal shaft and havi ngcT/us2007/020354
conplenmentary inclined surfaces; 11 WO 2008/ 036344

PCT/ US2007/ 020354 a | ocki ng nenber rotatably
positioned on the internal shaft between the

conpl emrentary inclined surfaces of the first and

seco nad!oching mtnbsrsmtatdbky pbsitmiedgmtha‘imemiahsﬂammem the

plurality of teet The appar at ng. t.0

Gl o m 1 1 RIS, elingt SRR AR 3 0o Yam pygmbers, the
fixed to thekm@mmuﬁmmlﬂgngadﬂnﬁxaﬁtytoﬁmaﬂ al ong the

| ongi tudi nal encl osure of the clanp housing; wherein

.t ALORl SURL L LSk Ydeaya substanLial Iy {1 at

sur ere e cam nechani'sm rther conprises:
firsta ﬁmsdp]smm}n df ceth fixedotertbe élanq:chdmirﬁghadipnsiﬁonedl along the

shaft and jhavin | ene tar i ned surfaces; and
a | ocki ng lﬂﬁﬁﬁ‘é‘ﬁ“ﬁ'] gfp’ﬁlgﬂp %i ﬁ’@&s 8% t he internal
shaf twiketinaBRintéraal maﬁnhaﬁmtﬁxﬂsstaﬁﬁﬂmﬂ@k sudfat@ces of
the first, and secon cam ers and including a

secor%heﬁf’lﬂ § £y mfc HELOMPRFRg menber bei ng
posi ti onfgdt & JeB@ndSé»H?ﬁ hﬁa&me@é fiXed {oathe Sitémareha@faridving

internal shaft when the internal shaft is in an
unl ocked posi%omplemepiary ipelinedsusdgssandei ng noved of f

of the %Qéﬁlﬁgﬂéﬂlﬁéf rf)ﬂa%l)sﬁégxe&fed"gﬁ%e m@mhf‘élﬁmtween the

shaft is rot Into a l'ocked position such that the

second pl ur al ¢omyplernentast mCIWWWEQF%D@hgﬁg% apfl se¢qndgram members
plurality of obdj . .
claim 3, V\heriéllgﬁhgugﬂlgq %ﬁ?w@%ﬁgﬁf%ﬁéﬁl ﬂgllggltqgg rﬁrzﬁmber being
shaft after mxsntmgxeq} loadhelsubstanhally ﬂetl@dfapo of theanternal shaft when the
results in a I .
shaft as the® oc |ﬁ§érrenber"n$cr§ri?(ﬁ&\ﬁgm%‘ﬂn C?(m ember being
surfaces of trevdd ¢ffof mmckubaamnllycﬁansnﬁ‘admewhen fhe ifiteenal shaft is
apparatus acco to,C m 3,. wher ej he firs .
plurality of P gag?(ﬂ%&f %l (fk(giggségo%ﬁmg%%othg f?]cémg (?&/Iérrah%'fo“eeth
the cl anp housckigglytengdgenhdifivat! platalitycef thethgi ng

appar atus for, facili tati ng the renovabl e attachnent

a nedi cal ns t ernat e vertd.cal
. Tho ShoRBal Koordife 1 Hih dr PhrEisrbSeabeiolR i intéthal shaft after
ph@ecﬁmhé Mdlted POsition 8ésalys in a longitudinal movement of the internal shaft

as the locking member follows the inclined surfaces of the first and second cam members.

. The apparatus according to claim 3, wherein the first plurality of teeth are disposed on a

housing cover of the clamp housing.

. A medical device hanging apparatus for facilitating the removable attachment of a medical
instrument alternately to a vertical or a horizontal longitudinal support structure, the
hanging apparatus comprising:

a clamp housing defining a longimdinal enclosure along which are positioned a first
plurality of teeth;

a clamp shaft retractably positioned within the longitudinal enclosure, the clamp
shaft being rotatable about a central longitudinal axis and comprising a

cylindrical tube fixed with a clamp arm extending from the clamp shaft;

12



a clanp housing defining a | ongitudi nal encl osure
al ong which are positioned a first plurality of

wo emklozesdu cl anp shaft retractably positioned wd¢hugohhe03s4
| ongi tudi nal encl osure, the clanp shaft being

rotatabl e about a central |ongitudinal axis and

conprising a cylindrical tube fixed with a clanp arm
extending fromthe clanp shaft; 12 WO 2008/ 036344

PCT/ e 2iteiaD ﬂﬁx’fSldlavamg a amlrsmmlallg flaf surfageirotgtably positioned within the

subst anti al urd ac ply positioned within
the cyli r?éfw aﬁ‘%‘fhf’ H&ﬁ °t pcﬁ%tgﬁp shaft; first and

S ecofigstandsseotidesam fnerbdrst fixedhte therinternall shafiahd havidg complementary
havi ng co e | i ned surfaces; and a | ocking

menber rot TIH@)?“%%‘? ?‘Uﬁed on the internal shaft

bet vvaqacmﬁgmeﬁw&a Iraaﬁatyamsmdmh bnake fterhalcshaft bictwden the

first and second cam nenbers Srﬂfﬁﬂ%bum n cond

pl ur al i t y cemplepentary;ipgh "6‘ “6@?‘2@"’”“ cam members and
posi ti Oneanlﬁ&ngth%eéMhﬁﬁlﬁfﬂlﬂtﬁbf téethl, fe 166Kiha efentBer bbig positioned
i nternal shaft when the internal shaft |s [

unl ocked Mbﬁﬁ@hﬁtmgymbmeﬁé ﬁﬁ*a@aﬂ&fvltmal shaft
of the sybsi Q{]\gﬁlﬁ&éﬂ strlfocke gﬁ@&&nﬁ‘ﬂ%ﬂeﬁ’ﬁeb@ﬁﬁéﬁ'oﬁ' of the

shaft is rotated Into osition such that the
second pl sebstantjalkyfflat sutfaced whet uhglu}temgalgvéi isietatedrigto a locked

pIurallty f ae| the first
cla \ﬂfélrhé)?’ﬁshglbg?éah-&ew n of t lgbl n%lé'%r?gage © s

shaft aftquurahswfgegxhaced in the Iocked posi tion
results in a |longitudi naI rmvement of the internal

7. ﬁkﬁ%’é’"ﬁ ovv}s,/(ﬁn & élgl e&%é&gleﬁtsro%nlm iW¥ernal shaft after

e |n |ne urfa of the first and
teingpldcehim the iinked pogtionresslisineailopgitudinekmeyenentof the internal shaft
ar i urf: f th
AR 33, S4B 308 1 TR BRI inclinegsutucs of e
mdmdsebendacémmemlmimed pressure source contained
within the main housing to provide a reduced pressure

Q iy SS [ ' us conprising: a

8. A eafﬁlﬁ uésil’lg%%nfeg t\%??%% ﬁgﬂl housi ng and
def i mimajndolsing mhunigrlmhzomnhy amclme'tlatlbngnvth phamnels on a side
p03|t|oneqhgref)#rst plurality of teeth;

a reduced pressure source contained within the main housing to provide a reduced
pressure to a tissue site;
a hanging apparatus comprising:

a clamp housing fixed within the main housing and defining a longitudinal
enclosure along which are positioned a first plurality of teeth;

a clamp shaft retractably positioned within the longitudinal enclosure, the
clamp shaft being rotatable about a cefltral longitudinal axis and
comprising a cylindrical tube fixed with a clamp arm extending from
the clamp shaft, the clamp arm being selectably positionable between
horizontal and vertical positions substantially parallel to the horizontally
and vertically oriented channels of the main housing;

an internal shaft having a substantially flat surface rotatably positioned within
the cylindrical tube of the clamp shaft;
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a clanp shaft retractably positioned within the
| ongi tudi nal enclosure, the clanp shaft being

wo 9608losd3lie about a central |ongitudi nal axis aper/us2007/020354
conprising a cylindrical tube fixed with a clanp arm
extending from the clanp shaft, the clanp arm being
sel ectably positionable between horizontal and

vertical positions substantially parallel to the
hor i zontfstlapd seemhd\aant maibleys fixadgnthelinteraslshpf apd hayiag

mai n housi ng;_._an,in a substantially

flat surface r“{pa?g% p03| one% vﬁfgﬁd t he

cyl i ndr iadad¢kihg hremifer tdtetablyqrqmsimaﬂ on thQint@nalchaft de68eeh the

PCT/ US2007/ 020354 fi r st. nd second SIg0) fi :

to the inter ﬁgf“pgm?‘lta%’r}ﬂ sl"ijo noaﬁg 2 I‘gﬁégewné%gmmembers
i nclined surfagescluding adetdiiplagliceoDeethl ticdbekihg member being
positioned on the internal shaft _ bet

ween th :
conpl ement ar POSHORFHh ey ﬂéﬁﬁ“ﬁ’é Ually ﬁi“t?é‘“gf’? g{sthg figfernal shaft when the

second cam NGHeE{a¥ shaH'd ih AR |uHﬂicHSd Bo$i86m)IHe Wcking éniber being
of teeth, the |ocking nenber bein positioned_on the

subst ant i al | ynevegiofEof thesubsiantially a5 Eurtes WaSTHPE iyl shaft is

the inter nalro&t@flhtd §1dcﬂe@ﬂos‘x‘ﬂ&p§ﬁ‘cﬁ%ﬂcﬁé 5dc2Rd pldility of teeth
| ocki ng nmenber being noved of the substantially

flat surfaceIMnglVI@Bgagﬂtbmﬁﬁtpéwahtyqfsteethot ated into
a | ocked position such that the second plurality of

% DiYe RARGES t\bﬁerginrs%t)s&]lu@ﬁﬁlokétﬁban théeRtdinal shaft after
e

appar at us accor di ng to claim8, wherein
@ms]elqm thelagked position resultsine leagitadinakmayqragnt of gheigternal shaft

d?ml 1&5? R dhe inclined surf: f th
%‘ﬁg?@?%‘é‘%n i{}ﬁ%%ve N o? I‘Hm *r’?t er r?gfons?ﬁvasftemrcemat |Sveaceso ¢
first dridesecomhparh memibegs.as t he | ocki ng menber follows the

i nclined surfaces of the first and second cam
menbers. 14

-

14



