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BACKGROUND The present invention relates to an inproved val P}e{égm@jn for
controlling fluid flow tihrough nmultiple conduits and, in par ular, to a
safety \ use in  the administration of medi'cal fluids to_patients.
- Medi cal ‘gb\c{))g,g%zalrbes often require introducing fluids int d’ci 0%t using 5
systens such as parenteral adm nistration sets. Many of these
admi ni stration sets i nclIMEROVERBURETTESRPEMAYALME oper ated cl anps or
val ves that control the flow of fluids through the adm nistration set and
into the patient. Such sets generghCkGrROMNDde a vent conduit and at | east
one supply Comﬁrewﬂﬁﬁ%ﬂﬁlﬁeﬂ@ﬂ ﬁngfb%@@l%ﬂf%rs %ﬁﬂfﬁ%oﬁtrf)hﬂf -Tilled
bag. To dispense the fluid, a nmedical operator or 18 ot her user nual | y
cenpl oys ttheddleanpsoagh meddpkt domdaiteard,dn ppeadtheoccordetytvalvedbr tkein
~admnistratiqn set duri t he H uid adnmi nistration. These adm ni stration
set.s .may @F& HPHEF&HEQPE?%%Q?%. Ul loPAUEN St r oduce additives such as
,antibiotics or QF:L@'!,I@ i i i i.0 ion, as
‘required. In ol\°rf‘1[g@itrcr£risl“1 1‘({:)a ap%ﬁﬁgg? ?%‘ﬁ%&g#&gﬁ?nﬂﬁﬁlragiﬁéﬁ lgaetfegﬁltgé%lged to
cont i buowyktemslidhich @ pasersbrh dymanigiredon sdtsli Murfy sfvhede sdhimaratiigxdeatpse or

ot her sol,utﬁ n fromthe, supply. container intravenously to the patient. The

amount  f ggciudemylfip i‘?ﬁﬁpﬁﬁgem&hﬁlﬁ{ﬁtﬁldwlﬁlﬁés snplves gustitcanmet the fowoker

Vol ure. g aupeg (% PAERAAT L “E3a R IR S B By TS
vol unet rijacluge a vehe conldnio aad baldaenoseiupply corilitBenifecll RIM Slidgty chamber in.

the flow path that may be used to nore precisely nmeasure a prescribed
“vol une ofcosérines Bish asi Hwidsfillad bagy chedispenseehe dluidi amedichepératm athe

supp C I [ ' ch r.to measur ed and,then.t.o the

oot ol - O AR i T R e TR b b e TR R B BB Bounst r e
to the pajfilRetdmafisiration s@diaie; £Rahe Adnitghafond ThekPaaRpRe HodRY be
placed in the 25 flow path downstream of the burette chanber so that fluid

f1 ow maySetsTpAY Bspdacludadnjectinsupontnta ingrodeece efiduthes night apantdhioseta, it is
typical toc%hgrr r'n@gictarrﬁ%n?seﬁltc? ﬁ{eoert nulfgﬁrzzﬁ%n solution, as required.

Int one medical application, an administration set is used to continubusly

15 feed a steady and continuing flow of saline, dextrose or other solution. from the
~ supply container intravenously to the patient. The amount fed ié limited by the
~amount in the supply container. In other medical procedures, a precise volume
less than the total supply container volume must be fed to the patient over a
single flow period. For this volumetric use, the administration set may include a
20  burette chamber in the flow path that may be used to more precisely rﬁéasure a
prescribed volume of solution. In this arrangement, the solution flows from the
supply container to the burette chamber to be measured and then to the patient.
Depending on the means used to cause the fluid to flow doWnstfeam to the
patient, an intermediate chamber, such as a drip chamber, may be placed in the
25 flow path downstream of the burette chamber so that fluid flow may be monitored
- and timed. |
In the use of administration sets, it is typical to prime the set béfore use to
eliminate any air that may be harmful to the patient. The valves and clamps of

the administration set, including any associated with the burette chamber, must



elimnate any air that nmay be harnful to the patient. The valves and cl anps
of the adm nistration set, including any associated with the miﬁiﬁj
chanber, nust 4 AU G 2005 WO 021062473 PCTI [ TS02102671 be aétlf\ )
appropriately to assist i-n entering the primng node of j.ni stration
set. | n Q&4 ng node, fluid fromthe supply contai nngpfi%gm%gg}&nnel ed
into the calibrated burette chanber. Typically, individual conduit clanps
of the byrette.ch M BlvSERA% tiﬁleﬁté}ﬁ{gﬂwﬁ@& otibaf ot h vent and
supply c?ﬁgﬁlt@%’%a%g?géppen ich é | ows the source uid to flowinto the
burette adhdnbettaendet dnvhstpriniag dicis, Auetifrair tewsuppheceainec ndui t . o

Anot her clanp nay then he used to pri the re of .th dm ni.stration set
condui t s chaanelad Syptthe cakibjated birgtte Icgwrfrlgﬁﬁ’-oﬁmc indist C%@éﬁpri med, the
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t he supply conduit. The precise anpunt of fluid {hat hag been neasured by
t he oper b eAd o zeniuherdiwlaged Aierut heveBh CoRfithi SREHKH 3R F¥pat i ent .
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| evel andhd@sidgoiv@ryet chetpndm.t so that the flow of fluid fromthe.

supply container is continuous. Burette chanbers typi CalH{ have an upstream
§

suppl y condui tOnderprimedyvitic operatpuingy pPlass the adppnistaBaneet EH8 di nto t he

b h ) chanber. | i
conadPt THESUGRERPEr Tl A ReeReeany oy R RBl SOReR SR HE IR e
out si de gRyl i usdBiek dhanfbel ke thamdtient byirdlehsiamthdoestiapldnit sair ce. Both

of these upstream conduits may be clanped shut or may be opened as needed
Y

for the fdesingrtesuped cenfluinsTfeprercish amaunswé luidhiptAagiDeER mpapsieel  set s
havi ng a ,burette chanber . pr.ovidi for .t r ki n i ittent flow
node, and¥c tqmg"‘?‘&b’#‘%%ﬁ%&? @%W‘?%f %%%ff?flwlgﬁﬁp%?fdaﬁ]&g&é{? ‘of conduit
25 cl a”pSAiEéanﬁkeﬂr?ﬁ &he ggeeﬁt%%%lg? puis h& ARy SBira oS sSUBRS ¥ ceandubsSlowhese

arrangements ca sone and inconvenient to an operator. It is
necegsar ymbde by hpeniperthe supply cordeitrbe theviesitedidw devet and|dasingriistvepé open
and

conduit so that the flow of fluid from the supply container is continuous.

* Burette chambers typically have an upstream supply conduit through which
fluid from a supply source flows into the bﬁrette chamber. Burette chambers also
typically have an upstream vent conduit through which air in the burette chamber

20  may be vented to the outside as the chamber is filled with fluid from the supply
“'source. Both of these upstream conduits may be clamped shut or may be opened
as needed for the flow mode desired. As described above, many administration
sets having a burette chamber providing for the priming mode, intermittent flow
“mode, and continuous flow mode require a particular arrangement of conduit
25  clamps to close or open the upstream vent and supply conduits. - These
arrangements can become troublesome and inconvenient to an operator. Itis
" necessary for the operator to remexﬁber which valve or valves must be open and
which must be closed for the particular flow mode desired. Failuré to correctly set
the valves can résult in another mode being configured rather than the one

30 desired.



whi ch nust be closed for the particular flow node desired. Failure to

correctly set the valves can result in another node being ﬁogﬂgm
rather than the one. 30idesired. - 4 AU G 2005 WD §2/062473P 2671

An ef f ecljovf i cal burette administration set mist be designed for safety
-and ease of operation. Preferably, the set includes a saﬁ(ﬁgﬁ%y%@émthat
woul d prevent both upstream conduits (supply and vent conduits) from being

~simul taneousl y A effeetivekii@didalisurdte GHASEYrahos 86 mfibays g&?@eﬁgﬁ BaRty

condition could result in a partial vacuum being forme
admi ni st r aafidosrss ©f opatatidne Prsfarably ethetsanistudesat safeiy Isystpt that akild/ sl ow or

interrupt fluid,de]live to the. patient or in a worse case, pull blood
fromthe &%{FY?&POEL&?P%%FO BE%E%]@BE’ ZI‘%C?Y% COEQF“@e&H@ @dved from an
Jnfusion pemg ltaﬁE@\M}ﬂgloQétBQ&oﬁAﬁﬂgFékﬁos%atﬂ 8 flokf ﬁ,]%ae.t Sufh "a'c%hditfbrf he

patient of possible clotting or damage to the vessel 1 n the 10 regi on of

..t.he..cabhetould rgsultAnpr pdrginl watudies bejing dorhet] Al fhe ddakiaismamnrsesahd tikyoi d

.contam nat,ion to, the operatoy, such as _snpoth design_features that do ndf
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i ncl ude b OH VS Wirss hsel gil‘ﬁ?&o%[rﬁofﬂstﬁgﬁtgﬁgﬁt:f&g@@r Eﬁ%\gﬂﬁgﬁg HSI ration

of the system These indicators mnim ze acci Cenment

of the admiehbsingatirmved frae tniinfigicarpumpd Vesiveiy blopé frim fige &itht@r Known
adm nistration sets _have certain design |imtations that have not entirely

over cone tHFESEILE B Ak tAdhe patientsiipossiple Gotgimg cxgkmage tq|the wessel impiheposes a

fl ow adj ust.iy I ' NI strati set to select the
descr ?gjedsf%?lg)\% cﬁotgggag%éég%]ojﬁg) r?fr?gxléﬁ?e%%ggxg 1(@532%)' %ﬁ(feg%:ar%g O3%%e Lal
system a anadmiiativhed thaopafiton sndtiess ghoothniesignebtedd el dohprheset t e
functions as a selective clanp by closing 25 off flow alternately through

the two fI&QYSSIECBORTHhe eparaioni Agditnnaliyha psefhrred design wenld indnde one
cond, + nBoGEAR ML, LIS S5 3 P SIS RIS, | o
22;’;3 L |ntg These ardiemommiﬁgzé theusfoff Reidehed iphtetidhnt OF HRCAAMMi 8P Rin t he
15 set into an inadvertent operating state. Known administration sets have certain
design limitations that have not entirely overcome these concerns.
'U.S. Pat. No. 5,853,398 to Lal et al. proposes a flow-adjusting clamp
system in a burette administration set to select the described flow modes and
avoid the “closed-closed” flow mode. In the Lal system, a dual-slotted cam
20 mounted at the input end of the burette functions as a selective clamp by closing
off flow alternately through the two flexible conduits running through each slot of
-the cam. ‘One conduit is a vent conduit while the other is a conduit from the fluid
reservoir. = The slots in the cam vary between a narrow opening and a wide
opening. The narrow opening is-used for closing off or occlusion of the conduit
25  while the wide opening is used for unrestricted flow. The medical operator grasps
‘the edge of the cam to manually pivot the cam to a selected rotational position.
_ As the cam pivots horizontally, the vertical coriduits slide laterally along the open
unrestrictive portions and the closing portions of the slots. The edges of the
narrqw portions of the slots close off flow through the conduits. The wider

30  portions of the slots release flow through the conduits. The slots are aligned so

that at any cam position, both slots will not be closed simultaneously as long as

3



while the wide opening is used for unrestricted flow. The nedical operator

grasps the edge of the camto manually pivot the camto aé}b\mm
rotational position. As the cam pivots horizontally,ythe ve uirts

slide | afygy@lkyis!l ong the- open unrestrictive portions %ﬁ%ﬁ%f 054-9S1 Ng
portions of the slots. The edges of the narrow portions ots cl ose
off flow through the conduits. The w der 30 portions of the sl ots rel ease
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and suppl yomadietistifow encglekect the primng, intermttent and continuous
fl ow nbdes. Administrative sets that use a horizontal dual-slotted cam

.. systerh. potenﬁﬂﬁﬁniytrﬂtiw md@tmeﬁémrkmatahﬂmbsl@mdt@mtml per sonnel .
I n order totea rate control f 1t he C(ﬁ%{%"iaﬁls nmust Leﬁ‘ﬂ ﬁgvertlcal |y
Tixed whi PRPEALY BFoduce oRsrahonal BREPIERE 18 PRccal perimeL: 1 GHET e

rotati Onahccﬁﬂﬁﬁehi @cb”htnﬁ?id%‘v th@‘%on@tﬂﬁhhﬁ‘@re?ﬁd’ih veRge A9t Shitd Rieliglig i n a

substantially fixed position by their 10 connection$ to the burette cap.
However, slidiug aldng fhewsbots hympdmpin te syst matowd position: Balowdhe novenrent  of
the flexible. conduit ally allow condwt t.o . move from
the verti BuPUBESRE e CaditibRh Bold fia tultip i fred Rt ten e HRE  enough t o
the buy et tgnt@BoAdh ite BllRrE @A HRy Cc%i-n such as
by bending in rgsponsee to the ﬁarrovﬁwg (;eatbfg%gﬁﬁﬁ ttedﬁgiﬁdt&ﬁe narrow -
15 porti odoes nat resivics froiverment nbthef fidxihleengdyits wmﬁclnpménuh}lﬁaﬂmfvuhé '

occl usi on may .not occg . 'LSe medi cal oper tor have to manual ld\; arrange
the condufRdyifs tpﬁéovec Asthgrverial pesitionnd @%ﬁ’rﬁiﬁ? _E EARAEPOWmaUEethe cam i s
rotated t of gﬂgﬂ vtlngthe
dual - sl ot ?85@% pﬂrug\gl\eete H%???I cu t'&ggﬁg&ﬁg& cal op er%girl%v\oggr %n
protecti veud mice;sbeﬁlamg ibee ekt spahseotpetha traitrod slemmmﬁ@nc&md edﬂl,ythham’rrd»he

gl oves while tr to orient the camand conduits in_the_correct

al i gnkrent PO v%?amtS}Pé mapReEuly sagage hecenndt &g fulhoedhesion syt of
occur. The medical operator may have to manually arrange the conduits in the |

cam slots or hold the conduits steady while the cam is rotated to correct the flow
mode. Arranging the conduit while pivoting the dual-slotted cam could -prbve
difficult fo a medical operator wearing protective gloves. The medical operator
20 could potentally tear the gloves while trying to orient the cam and conduits in the
- correct alignment. Moreover, the medical operator could err in the K_placenient of
- the conduits within the cam and apply an inadvertent flow mode. Introducing this
possible need for manual control into use of the cam is undesirable. .
Additional complications may arise in using this system due to the difficulty'
25 inreading the operating state or flow mode of the system from a distance.’ To
- accurately determine the operating state of the system, the medical operator or
other personnel must see the location of the conduits within the dual-slotted cam.
Since the cam is horizontally located on top of the burette cap, a medical operator
would have to look down on the system from a close distance to read the

30  operating state. This arrangement makes it more difficult to use and less versatile,



- the difficulty 25 in reading the operating state or flow node of

|

the conduits within the camand apply an. inadvertent flow node.

I ntroducing this possible need for manual control into use of the camis

undesi rabl e. Additional conplications nay arise in using thi s&igsﬂh@'@(@@ﬂﬁo
t he” system

froma distance. To accurately -determne the operating state of the

system the nedical operator or other personnel nust see the, |ocation of

the conduits within the dual-slotted cam Since the camis horizontally

| ocated on top of the burette cap, a nedical operator would-have to | ook

down on the Hgsdecthodée skifled it theset hvalrac@miied o wad fbm ﬁﬁyr@\mrmtrét&g state.
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oper at or PSP skiEoffe lenigot & catuRer e ByatentiiBihestnetased. The

i nventiosthérsl fills these needs and others. SUMVARY OF THE | NVENTI ON I n
accordance with a first aspect of the present invention, there is provided
a system for controlling fluid flow through nultiple conduits, the system
conprising: nultiple conduits; Suﬁmmﬁﬁ?tﬂgTHEINOEﬂﬁKﬂ@e condui ts are held in
predetern1ned fixed positions; a camrotatably drsposed within the

housi ng and IRrAsEPEanemwih gi firalspriisofdhe peesent jruention. thera isoprodded &l wvetemmt e
conpr es SjoP Bork M@ FuicPf P &ag;ﬂq%nm leih

conduits toorestglc{ T ow erelhe%%hgaggggi%npﬁnEaﬁgm%%§§§@§@e8§g%@§t

si mul t arbAdsing i whigh t%ccmduw 88 held émpredgtermined, bedduasitions.amgam retstabhol
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feld
contact with eac he condui ts, wher el n % housi ng Secures th condui ts
agai nst FRMREASIRN '{ﬂnt%sﬁtan@%@rwtwﬁa@%%t@rﬁa%wb\ﬁas}h@f teneaaeivits tﬁ:@ﬁtn@hs of

the cam ¥y therein, the cam configured so as to prevent simuitaneous restriction of flow in each of

the conduits; and a control element operably connected to the cam to selectively position the
cam into contact with each of the conduits, wherein the housing secures the conduits
against movement at positions both above and below the contact locations of the cam with
the conduits.

in an example embodiment, the cam is mounted so that it rotates about an axis that is
perpendicular to longitudinal axes of the conduits. The housing receives the conduits so that
the housing provides support for each conduit generally surrounding the area of compression
contact with the cam. The cam is located between the conduits. The housing comprises a
stop surface that is located to prevent the cam from rotating through a predetermined arc.
The housing comprises a visual indicator visible from a position external to the housing to
disclose the position of the cam in relation to the conduits.

in the example embodiment, the control element comprises a handle disposed on the
outside of the housing, the handle aligned with the cam in a predetermined



the conduits. In an exanple enbodi nent, the camis nounted so that it
rotates about an axis that is perpendicular to |ongitudinal axes of the
conduits. The housing receives the conduits so that the hous]*_ng\%d){][gﬁes
support for each conduit generally surrounding the area of conpression
contact with the cam The camis |ocated between the conduits. The housing
conprises a stop surface that is located to prevent the camfromrotating
through a predeterm ned arc. The housi ng conprises a visual indicator
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rotatably mounted on a fixed axis within the housing between the vent conduit and the supply

conduit, the cam mounted within compression contact range of both the conduits such that the

~~cam may selectively be rotated to occlude either of the conduits, the cam configured so as to

prevent simultaneous restriction of flow in each of the conduits; a control element connected to the

cam for rotating the cam to selectively occlude the conduits, and the control element connected to

the cam such that the control element has an indicator function of the position of the cam in regard

to the occlusion of the conduits. '



rotatably nmounted on a fixed axis within the housing between the vent
conduit and the supply conduit, the cam nmounted w thin conpression contact
range of both the conduits such that the camnay selectively be rotated to
occlude either of the conduits, the camconfigured so as to prevent

si mul taneous restriction of flowin each of the conduitsgaugestmoos! el enent
connected to the camfor rotating the camto selectively occlude the
conduits, and the control elenent connected to the cam such that the
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In accordance with a third aspect of the present invention, there is provided a method
for controlling fluid flow through multiple conduits into a burette, the burette having a housing
... disposed at an upstream end, the method comprising: positioning the conduits in spaced-

apart, fixed positions in the housing, rotating a cam disposed on a fixed axis within the
-housing into alternate compressive contact of an external surface of the cam with each of the
conduits to restrict flow therein wherein simultaneous restriction of flow of each of the

conduits is prevented, and controliing the rotation of the cam with an external control element,
and securing the conduits against movement at positions both above and below the contact

locations of the cam with the conduits.



apart, fixed positions in the housing, rotating a camdi sposed on a fixed
axis within the housing into alternate conpressive contact of an external
surface of the camwi th each of the conduits to restrict flow therein
wherein simultaneous restriction of flow of each of the <conduits is
prevented, and controlling the rotation of the camw th amguéwerongl control
el emrent, and securing the conduits agai nst novenent at positions both
above and bel ow the contact |ocations of the camw th the conduits. 4
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i nvention: 'S a spec e viewof the upstreamof a burette
having a systemfor the control of fluid through nmultiple conduits nounted

on its cap in accordance uiih §é1§-8& ﬁpgh @pil 5Eo[!sga,g;\né!,fz‘le_?:nvent ion show ng a
vent conduit and a supply sent

FlG. 1 is a view of an administration system connected between a fluid reservoir and a
patient and includes a burette, drip chamber, and a downstream clamp, the burette including
a system for controliing fluid flow through multiple conduits in accordance with aspects of the
present invention;

FIG. 2 is a front perspective view of the upstream of a burette having a system for the
control of fluid through multiple conduits mounted on its cap in accordance with aspects of the
present invention showing a vent conduit and a supply conduit controlled by the present
system;

FIG. 3 is a front, partially-sectional view of the fiuid flow control system of
FIG. 2 where the cam within the housing has been rotated to result in the

cam.at . asxamnpletesbodinoayit furtmnr scun;tnstehaue $taadf/mﬂt®mmy beldihg dre csfm 'ahaa selagefir om... ...



system FIG 3 is a front, partially-sectional view of the fluid flow
control systemof FIG 2 where the camw thin the housing haf) %egép rotated
to result in the 8 - 4 AUG 2005 WO 02/ 062473 PCT/ US02/ 0267# bt nlidds f 1 ow

node in W Gledhe supply conduit is patent and the’vent r?g??ﬁ?'géna} S
. 0 ()%w
|

‘occluded; FIG - 4 is atop, partial-sectional and sche of the
fluid flow control systemof FIG 3 in accordance with aspects of the

present idonentib@nflyhansde Imh@hickafe isGphly GAARISS S4@A i e vent
conduit which is preferably held iSnp% ace by aﬁconcglg@{t%c‘\%ﬁlwﬁpﬁdgﬁe

-housi ng vapretu 5is a front schematic view showi ng the aligned position
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of the camlo and the contr.ol el enent ich.in this. case_.is a handle and
which are in .th%zé('gqpeé)agt}alﬁegp%qe dr?\.ggqfﬁ@uﬁﬁ’rﬁ“f d udi ng t he
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" continuous flow node; FIG 6 is a front schematic view show n
.| obe .and thheamdnin obmpedssiopwontant atigrtiteorehacendyis hédnisgrefehdily held her the

.vent conduit nqr the supply..conduit are occluded and the primng node is
achi eved;mlf’ﬁﬁe%?'qgo%f:af’ﬁgﬁ‘%{ﬂ%’& PHENG VE&M; showi ng' t he cam | obe occl udi ng

the supply 1%goned ' t %&g% | r. aghieyjing the
intermttent flow mdgom?:élhglﬁ%ﬁ:lesigﬂ Sthgp, getéll%nggzjc%fg{t%r?a@%g of a

spri ng- | debeandeid cdnteol ichgietatvelnich ¢anhip @ssd is erivanglls ysd evhiéoareposi ti vel y
| ocating.the camiea-relatio‘ntothefluid'conduitS' and . FIG 9is a

front vi dWEEFOTIREEdIS: 3 BYRE RbusTigycam iaswe oedudimpdhy veat canduit whije

accofgan ' ] f 4.0 i L j nteraction of the
cam cont %F%@g?agma?ﬁg%f reglef_o}?ﬁlgﬁ%ﬂ%e%ﬁaﬁ%@%{@m&%ﬁq#@u the particul ar
flow node selFiGi &tk 4 fiont fehiRtviencabwie: SE@INthE cam labdiaaHans eonf BT Al LED
DESCRI PTI OF THE PREFERRED EMBCODI VENTS .25 In the follow ng description,

li ke ref &FERRRE TALARY &9 Scgpsusa@ soohaeneitherghe vent conduit nor the supply
conduit are occluded and the priming mode is achieved;

FIG. 7 is a front schematic view showing the cam lobe occluding the supply
15 conduit while the vent conduit is open for achieving the intermittent flow mode;
FIG.8isa top, partial-sectional view of a spring-loaded ball bearing/detent
cam positioning system for positively locating the cam in relation to the fluid -
conduits; and
FIG. 9 is a front view of the upstream housing of a burette safety valve in
20  accordance with an aspect of the invention showing the interaction of the cam
contro} lever with three flow mode indicators so that the particular flow mode

selected for the burette can be seen from a distance.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

25 In the following description, like reference numerals are used to refer to
like or corresponding elements in the different figures of the drawings. Referring
now to the _drawings with more particularity, FIG. 1 shows a parenteral
administration set 10 for intravenously introducing medical fluids into a patient.
As is well known to those skilled in the art, the spike 12 used to interconnect the
30  supply container 14 with the supply conduit 16 includes a vent 18 thus permitting -
continuous flow of medical fluid 20 from the supply container 14 through the



i ke or corresponding elenents in the different figures of the draw ngs.
Referring nowto the drawings with nore particularity~ FIG | shows a
parenteral. admnistration set 10 for intravenously introducing nedical
fluids into a patient. As is well known to those skilled in the art, the
spi ke 12 used to interconnect the 30 supply container 144whilsttebes supply
conduit 16 includes a vent 18 thus permtting continuous. tlow of nedical
fluid 2G fromthe supply container. 14 through the 9 4 August 2005 | supply
conduit 16 into a fluid flow control system 22. A flexible bag or other
type of sy sediduit 1680 BEudIR ddn&b[e@dteﬂf 22 e bag 6106tha thsd ofirdsdrioinake
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anot her cl a or valve on the vent conduit 24 depending on the flow node
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mode desired. To obtain the desired flow mode, the medical operator would need to remember the
particular arrangement of clamps, which number three in this prior art example. Additionally, the
operator needs to remember that both valves on the supply conduit 16 and the vent conduit 24
should not be closed simultaneously during operation to avoid the "closed-closed” condition.
Individual components comprising the fluid fiow control system 22 for controlling fluid

flow through the input conduit 16 and the vent conduit 24 to the burette are shown in more
detail in the perspective view of FIG. 2. The fluid flow control system 22 includes a housing

50, an internal solid cam (not shown) enclosed within the housing 50, and a control element

- 52 for rotating the solid cam into compression contact with either the supply conduit 16 or the

vent
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| ndi vi dual conponents conprising the fluid flow control system 22 for
controlling fluid flow through the input conduit 16 and the vent conduit
24 to the burette are shown in nore detail in the perspective view of FIG
2. The fluid flow control system 22 includes a housing 50, an internal
solid cam (not shown) enclosed within the housing 50, andAagosti2008! el enent
52 for rotating the solid caminto conpression contact wwth either the
supply conduit 16 or the vent 10 4 August 2005 conduit 24 separately to
alternatively restrict the fluid flow therein, as described in greater
detai| Isendulf 24rrpacaiely toplteshativelyrestrict theifiid Sowahéraindas described engreater s
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suppl y ddvﬁmannqahﬂayeMWItWQWnto deliver nedical fluid 20 (FIG 1) to the

burette Chaﬁh?ﬁ%@rﬁb&ﬁm@ﬁ{ éﬂqmﬂ 3 e tb&' %nt Jon8"‘{t E&’Qé&ﬂ{ %B@%ﬂ%&ﬁne

Addi tional ly, en or cl osed std con
- are disposed through the housing 50 in the ﬂund flow control system 22. The conduits 16, 24

are in fluid communication with the burette chamber 28 in that the end of each conduit 16, 24
opens up into the burette chamber 28. In this arrangement, the supply conduit 16 may be
used to deliver medical fluid 20 (FIG. 1) to the burette chamber 28 as permitted by the fluid

flow control system 22. Additionally, the open or closed state of the vent conduit 24 is
controlled by the fluid flow control system 22.

The front partial sectional view of FIG. 3 shows details of internal components located
within the housing 50 of the embodiment of the fluid flow control system 22 shown in-FIG. 2.
The.housing 50 is shown in a sectional view

11
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controlled by the fluid flow control system 22. The front partial sectional
view of FIG 3 shows details of internal conponents |ocated wthin the
housi ng 50 of the enbodi nent of the fluid flow control system 22 shown in

FIG 2. The.housing 50 is shown in a sectional view 11 - 4 AUSPRJE(M
this case. The housing 50 includes two channels 58 and 60 that receives the
two conduits 16 and 24 respectively. As will be noted by reference to FIG

3, the two channels are disposed on either side of a solid cam62. In this
enbodi nent, the conduits 16 and 24 are held in position within the housing
50 to prevent themfrom shifting out of contact range of the rotating

solid cam 2. _Ithldl ng the conduits 16 and 24 in a fixed ﬁosmlon
ext ernal ! é’as 58f'“qlq9é’3§‘6‘i’ copngts S and 8Qinabieceiier ed‘ﬁﬂ&ﬁ”‘i“"‘% and

24 at a qleaha ed réspetively. PQWH be ASted B AMBrenbe td BIG. 3, thkhRo ERINNRE d@s been
rotated to cause c&n‘gresm on contact of an externat surface 65 of the cam

.62 wi.th. f5ee side gf 3 sQlid-qap 64 e this embediwent: he sadyitiolhand 2basol i d

cam 62 i Reld @i pééithinmltﬁw%%uélﬁ Eb% b:@UémrtBerﬁ@rthsma@{éthi‘f cBntBEMahgPEMhEO .
The solid cam62. is whi in turn is connected

to the hBIRINGFOHY e %Bv.haiﬂwgrﬂaﬁ %ﬂndaﬁ%tﬂ 'aﬁ%ﬁm @{lxe@PStttﬁ‘é Fueemal eoet he

housi ng BPlobé B2 of Piatsofd c&th WIBEHNtRE ehEPEBraUfE16 Ank 24Tt ¥ dsited ddneadpbyiat. ARI N
66 so that the ontroI el enent and the solid cam 62 nove together. That is,

when t heSHRYHI BAI0- e camyp2 het baeadolaiRd fogiHpe ForapieRtint contagtiohan sxesidie t he

pr ot ect i ¥@iie6Si dithedéhm bR itk &8 sMnldLit TR YEresct thelrd@ thRi. Ak sROWAEAL sollthe cam
62 may be positioned to selectively conpress into occlusion either of the

suppl y of&AdS ARl Meunpdde thenauspa ity peans adivoteln 68. Ak selid can 63

t herein, |sQﬂ5(etﬂfﬁythleﬂioIPQm|66l\M’ﬂérﬂmQ@ntr@ééndebte@QS%téMusﬁﬁg@Oqg%a@rﬁtélh%taﬁénél he
conduits 16 24 so that both conduits are open G 3, the vent

condui t TEPHYY- conpressed into occlusion between the | obe 64 of the solid

- cam 62 and tbﬁtw&%watwﬂdusuﬁés@fthé &ﬁxtrtﬂ?élém@rﬁ@d%bﬁ] m@a@iatﬁkeoﬁtg theT;!S]@ot tpin
pressure wal | as used herein rtefers to t he channel

respect i Y&STBAUDF Fortvhelenentand fesetd @ﬂb"ﬂ)@% F’toée tqsethena%aw yhen ﬁt@dﬂ?ﬂ"iﬁﬁ dashed
l'ines i nofer&tor rBtaltes thdorfidBI&Aertt 89 %ﬂn%ﬂtsto%\tﬁé g«%tefct\% HOMBIRG 50 Q@@éﬁtﬁ Wil hovie©

occlude it agal nst its respect i ve channel ressure wal

Addi t i on%itf e CoMEo! glepisht bR carsIbd iaYike Rositipnes! tp Relpaiely cgmerteaspmmcp'aél@n 72
1; g[ gﬁj ng@t[hﬁgéfggem é)gl vé\ﬂ%hdies ol 21 REMEIN inlohfer IRShGA T IBRARGER! orfriym
be positioned so that it does not occlude either of the conduits 16, 24 so that both conduits are
open. In FIG. 3, the vent conduit 16 is compressed into occlusion between the lobe 64 of the solid
cam 62 and the pressure wall 68 of the vent conduit channel 60. The pressure wall as used herein
refers to the wall of the channel of the respective conduit that is disposed opposite the cam. Also
shown in dashed lines in FIG. 3 is the cam 62 rotating towards the supply conduit 16 to occlude it
against its respective channel 58 pressure wall 70.
Additionally, the embodiment shown in FIG. 3 includes a stop surface 72 formed as part
of the housing 50 to prevent the medical operator from rotating the cam 62 downwardly
towards the burette chamber 28. The cam is therefore confined to rotation through a
predetermined arc, in this case, an arc of 180 degrees. In this way, the medical operator will
be prevented from selecting certain solid cam 62 positions.
Referring now to FIG. 4, a top, partial sectional view is presented in which the occluding
action of the cam 62 against the vent conduit 24 as shown in FIG. 3
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towards the burette chanber 28. The camis therefore confined to rotation
through a predetermned arc, in this case, an arc of 180_ eg{éget%s?{‘@lg this
way, the medical operateor will be prevented from §e| ecting c¢ev aT‘% olid
cam 62 Rgai()%}(]%% Referring nowto FIG 4, a top, partial_sectional viewis
edVi ch the occluding action of the cam 62 A§AIHE¢Y3%%k vent
conduit 24 as shown in FIG 3 12 - 4 AU (33 2005 WD 02/ 062473
PCTI US02/, f : ; ' m t hat
choun 1 nCEFeL segPRpREa ARl R R P ol Bofifral SR IR HHE S IO,
however , heasing3d extdrior WaisirleshohaMea seedon;chotavdsdations puligrakesilof clarity
in iIIusi]%ati ng certaip structure. The _pressure walls 68 and 70 -include
concave- %P BECHEFANRIor purpeses oy lagty Heilstadag eeiail StAGHEE: tTheon ei t her
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-..conpl e pégreytithaneluit Oh BRheosida vetioddrcane pbridhearpfRs paktonal Thd8 of the

vent tube channel 60. Although ot her shapes are possible, the cam| obe has
| ailmgtthiegenbmmee’%femcba@isw@pﬂr@tpﬂ@sm bbgal | 68

and al so [.olL.ni flat .portions 74.on either sjde he.,curved
por t 1 on. ek RSt thlncth ;A8 b R3 arufl of e eestef S aR B o101 P
flat porwieantubé4hahsel 6N PANhPILESHEE shdpes the poaitilel e caeNbbethas@ assi st in
occluding the conduit. The cam 62 is shown nounted to the pivot pin 66. as

in PlG gentBheudiegtperosn 7Adhauis camplgoentiaonto die prasurepmedlshf endalsbs has
bee elected, in t enbodi t of, Fl 4.t.0 provide a 15, predeterm ned are
of 1185 B8 Aipugk Mo BORG TR0y Bither e, ff B RUBed SEum a S B &R 0T ens

than t he bRt fifelhct REFRONMIh® dfoindfe AR jdifbnd P8 LRIy BlNaR Pporti on

of the |obe 64 can wedge into the cénter of the conduits 16, 24 fixed
Wi t hi n t he thocapnmeedpondintrte asfist ineqohelisgitiee ewmiduit. 6Biearsin A.is Thewfil ow node

SO e S e e e By, 5T A 3 eSS BB gy v
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measls e @redetermined arc of less than 180°. The lobe 64 of the cam 62 has a thickness
that is less than the diameter of the conduits 16, 24 so that the center curved .
portion of the lobe 64 can wedge into the center of the conduits 16, 24 fixed
within the concave portions of the pressure walls 68 and 70. -
| The flow mode shown in both FIGS.3 and 4 is that known as the
20  “continuous” flow mode as fluid will be drawn directly from the supply container
14 (FIG. 1). The vent conduit 24 is occluded while the supply conduit 16 is open.
.'I‘ypically'in such a flow mode, the burette chamber 28 is not used to measure a
particular amount of medicament but is instead merely a larger diameter part of |
the continuous flow path.

25 Turning now to the orientation of the cam 62 mounting, reference to FIG. 1
and FIG. 3 shows a longitudinal axis 76 through the burette chamber 28 and the
fluid flow control system 22. The supply conduit 16 and the vent conduit 24 are
mounted parallel to this axis in FIG. 3. The location of the pivot pin 66 for the
cam is also located along this axis; however, it is not parallel to it in the

30 ;ambodiment. of FIGS. 3 and 4. In fact, the pivot pin axis 78 is disposed so thatitis .
perpendicular to the burette chamber 28 axis,76.
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particul ar amount of medicanent but is instead nmerely a larger dianeter
part of the continuous flow path. 25 Turning now to the orient atlon of the
cam 62, nounting, reference to FIG | and FIG 3 shoys. a—»hoyzﬁﬁj L@q axi s
76 through the burette chamber 28 and the fluid flow contro em 22.
The suppt¥P ®EAWH t 16 and the vent conduit 24 are rmunt%%%@ﬂ"&lﬂﬁl"bl to thi S
axis in FIG 3. The location of the pivot pin 66 for the camis’also

| ocated al th |4 he 30
enbod ment of 1HAEReAHSH erfey shown iy B PHFFIC ¢ BeemtBa G Sosed so
that it icsienRal RefEAUNRLL hhodentl hek iRaris Perfradiddanid te laﬁgmicﬁnal 4 AUG

2005 WO 02/062473 PCTI US02/ 02671 In a preferréd enbodi nent shown in FIG 3
and FlI G a&es 6&@f theearliits 16 124entdeid perp&ndlcalﬂﬂ taltbatlongitetinaloanial0 aki s t hat

t t.h 68 h d 4 d
er pend &lF SHR GHREING A Chlihar Tenalpeios cotipdpepeans SR RID8 of -
-FLG & |BrREs @Ad&ra%tracﬁ E?Pst a[_rléllﬂfl 18 Phd BrehMafdal &0t 88F tabout a.

vertical axis that iIs parall ongl tud| nal axes 68 of the condui té N
16, 24 armdntlhis by 24 aadcthabbmtteaohambkﬁa}dsﬁa Ha thmmnﬁmﬁnIenwlmwmm FIGS. .3

d 4, t i d 62 | ocat tween th dui t Ret ur ni
br 1 of |y R0RI a0 e spldhcHB Rt is g b IEED 1 EARet Sit% dolement 52
shown in FIG R%tﬁ&lﬁ%ﬂ@%ﬁf‘ﬁg @ Ead Mﬂlsregéé&[%%etﬁﬁ Ifor&hfl 66 and 10

t herefore has an ext e portion at exter’\ romthe nmounting
end. | n ddremribshoventin SIGvihisimotnhted a? oné béithands eo ﬂwpwonpﬁm& snél i gned
w’ththeghob %of the solid cam 62 so that pointing {he handle portion

t owat@ls siapdteendes handle paglonfthas gy mdslfgora ﬁgl%wnﬁcf@é by the

I nt ernal o] el di cat or.
of which g%ﬁ%ggﬁb‘%ﬁ% Q%Wégmpﬂg’sb@ﬁeﬁgaé’w&ﬁr élg% it ﬂgéz]lo?gul d

i nstead iget ofdhietselid icamt b s® pprolein thediandle p@ru‘hmbwardmubddmlner efore

indicate that the conduit to which it is pointing atent. In this
latter afRaisgesthat thegamerondyit inheiageciyded brﬂdhﬁﬁnﬁem@lrr@m §duwdser eam

directi O']lah'alé &?m%' Em H%r%gg afRl %cg% anqﬁd1c2¥or'd}%ﬁ% ohlaﬁft 1§ gffécqed.

15 ~ However, the control element 52 could instead be mounted in the opposite
direcnon so that it would therefore indicate that the conduit to which it is pomtmg
is patent. In this latter arrangement, the control handle would point in the
downstream direction in the priming mode and may thereby indicate that fluid
may flow downstrearn through the administration set.

20 Turning now to the schematic diagrams of FIG. 5, FIG,. 6,-and FIG. 7, the

- medical operator may rotate the solid cam 62 through a 180 degree arc from the
continuous mode shown in FIG: 5 where the vent conduit 24 is occluded but the
supply conduit is'patent, to the priming mode shown in FIG. 6 where both the
supply and vent conduits 16 and 24 are patent, and to an intermittent mode

25" shown in FIG. 7 where the supply conduit 16 is occludéd but the vent conduit 24

' is patent. In the arrangement shown in FIGS. 5 through 7, the vertical or
horizontal orientation of the control element 52 will act as a signal to medical
care personnel located some distance from administration set, the operating state
of the fluid control system 22. A vertically-oriented handle signals to the Iﬁedical

30 - operator that both supply and vent conduits 16 aniid 24 are open. A horizontally-

oriented control element 52 pointed toward either the supply or vent conduit 16

14



may flow downstream through the adm nistration set. 20 Turning now to the
schematic diagrans of FIG 5, FIG 6, and FIG 7, the nmnedical_ oqperator may
rotate the solid cam 62+t hrough a 180 degree arc from t ek ,@bjrﬁ iZ@@ﬁus node
shown in FIG 5 where the vent conduit 24 is occluded but the -supply
conduit MOPMEE, to the primng node shown in FIG 6 WREFESHHRRTI he
supply and vent conduits 16 and 24 are patent, and to an intermttent nbde

25 shown | : : i 8 celuded b vent
condurt 20 2 8Ehelf (B8 i SRR SRR bordinlat BRALIort b7 e
vertical thts pdrdrilapatighment Bryraforeed, 8f ittif CoRAftehOWi®l RiRdHrd $2acdce] oAct as a
signal to nedical care_personnel |ocated sone distance from adm nistration

set, the BigSMmANtharespesdle.of the fluid control system22. A
vertically-ori ignals ta the nedical. 30 operajor that both.
‘suppl y and venlt?g%&;’ﬁgtr}%{}gd t%%%lg%d%l}? Iéfi?‘:ém&getr?.t%ﬁ HOFH28! %{q’ y"-%e&tam?nt ed
~contrgl . ehefeniued -t@Qiﬂrlﬁﬁd)dr@t&@E:Haﬁbéf‘ﬁith@&eﬁ%ﬂhzﬁéuﬁt%ftﬂu@&nﬂi"ﬁﬁs 16 14.4

AU G 2005 WD 02/ 062473 PCTI US02102671 or 24 signals to the medical operator
“‘that the §gae:tthe gloawmstenpautlampstivogkibe dosédto obiledpdre fubingds al Fighrient i s
preferred it is;cpnsistent wth standard, practice, ,or alignnents are
possi bl e.aqcfﬁjfhcé)ﬁl:(?l 5@311?1%}%&? ’ioﬁ%h\m V"equé?‘lrﬁg)%u?% E’tsh%lowﬁlrlprﬁlag6node, " the
same  modgr i ths@svherdd « BAI et &irs BRI  t H@B{ftﬁ t of
fluid. In {hi S case, td#ékg%{%nﬁg?rg’eg%%%np 4%&%%%1(%1:6 C og{etgglfl%ﬁggfgl ude

t he tubi ridP B@yileavel Beseldevdiors thheughoherveht ebmduin 24 5inuhimdmdlyt with fRuder ti cal
posimt)l'gon, %s.shalvm i.n Fl Gfr 6. Al r iP t he downst reﬁm congujt 38, the drip
chamd@r  SEELRgMeNe devices fromt s eply omiangr 14, ihem tagtlnidevaldn the ough t he
vent condygirkite ¢hsd ' £y ds ,i ] ' from

t he supply ccl):nt aiﬁ%glrﬁl ﬁe}@ﬁ er?ylte é%?%%%hfjler{]}g?ﬁleﬁ%?r%g c%ﬂ%??%%%ﬁ%@r _
reaches t(Fe€GI By ¢he desioledemsni ischemredtdaytot dvelwdd iHersippbncomiuksiB2s (FI G
1), the cgntro,l ei\éege%{]ﬁsi ) t,hel\n rotated to occlude the, supply conduit 16
as showt PHIAREIGY/. e Wrarieal pasitioatithe fonirot plemesihbPanaralsibat 52 may

PO ot (hOauaNE A SheuriiBIAAL G I°fiRing BoaB i 2adiiBH SRS HAAA 1 O"

15  mode.” Although in the case shown in FIG. 1, only a downstream clamp 40 was

used, the administration set 10 may alternatively, or in addition, be used with an
infusion pump that would provide an occluding finger-or device dqwnstream from
the drip chamber 36. o
Now that the prescribed amount of fluid for the patent has been measured
20  into the burette chamber 28, it can be administered when desired. In the case of
'FIG. 1, the downstream roller clamp can be opened and the fluid captured in the
burette chamber 28 will begih gravity flow into the patient. As the fluid flows
from the burette _chamber 28 into the patienf, air from the vent conduit 24
replaces the lost fluid simultaneously so that a partial vacuum is not formed
25  within the burette. When the burette chamber empties, a floating ball 82 (FIG. 1)
in the drip chamber 36 that floats at approximately the fluid level will stop further
flow from th¢ burette chamber by moving into a ball seat-(not shown) at the
bottom of the drip chamber. This ball and seat arrangement acts to prevent air
.from entering the downstream conduit 38. While a ball valve arrangement is
30  shown and described, other means for stopping flow from an empty burette

chamber are possible, -
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15 node." Although in the case showmn in FIG 1, only a downstream cl anp 40
was used, the admi nistration set 10 may alternatively, qr ij agaégi on, be
used with an infusion punmp t hat woul d provi de an oc Im:ii’ﬁ’nd\.\l ﬁ { or

devi ce downstream from “the drip chanber 36. Now that the prescribed anpount
of flui WVPEH2HB patent has been nmeasured 20 into the PETEISOROBHanber 28, .
It can be adm nistered when desired. In the case of FIG 1, the downstream

W et o AR RO ol SRS B BN T e *°
burette ghieletABid AP d. e d}ﬁtd&a%ed inrén%érﬁéﬂttcfﬁeé!?lﬁid aeRdhiof4 repl aces

the lost fluid sinultaneously so that as partia acuumi1s not forned 25
Wi t hi n t $pstémi2ét shownieG. Bethieuh@tsing 50 andvedesenptviigsR0 withl avadpendng bal | 82
jmately the fluid

i, the, dri mber 36 that fl
evel w PP QEGROHERES RN BB APr e AR hE Vel WL o o

Dal | eahokdnk sohaylghort i hOMHEBD et SEbfuchATReLIodllrs D2l and

seat. arrangefrent acts to prevent rom ent er ownst r eam condui t
38. Wi | epenihgol teahe eavity 8dgeherbvesoBH Istaren batwededersoliddamodher neans -

for stoppi flow froman empty burette chanber are possible. 15 f) AUG
2005 10 g@ 812@ mﬁ?@wm@m sentrolelemgnt beiggderried sutside the Hauging f | ow

contr ol shown in further detail in FIG 8. In one detailed
arrangerrg%?&g‘?as?%ece%ﬁ%m d flow control system 22 shown in FIG 8, the

housi ng 50 i nThedeil Aowaontin] Hbtevidp %refaﬁbnimgludeea pbbRioaflg devi@m 62 i s
mount ed throu%t he opening 92 into the cavity 90 of the housing 50. In
addi ¥ on%6 tha pdds thegsodid qame 62 de § nrederouningd nasiioncorResitionseseiheasiatlg 92 to

(e, ca! bty dl AU MBS 0B A A S I B Ty
;5)85{ ﬂ Oﬁia%ymgg%?g,?nm@ﬁdmhﬂ fibhomoaent T psysbemeZBviiesdemaky includes a
embodiment shown in FIG. 8 includes a detent 98 or indentation in either the
inner surface 100 of the cam 62 or the inner housing surface 102 of the housing
15 50. This positioning device 96 may further include a spring-loaded aligning .
-device 104 on the opposite surface to where the detent 98 is located. In one
preferred arrangement, the spring-loaded aligning device 104 includes a bail-
bearing 106, and a spring 108. The spring 108 is attached within a cavity 110
formed in the inner surface 100 of thé cam 62 in this embodiment, When the
20  cavity 110 and the detent 98 are aligned, the spring 108 forcés the ball bearing
" 106'into the detent 98. In that position, the ball bearing 106 is located partially
in the,'cavity 110 of the cam and is partially within the detent 90 of the housing
thereby temporarily locking the solid cam 62 in position in relation to the housing
" 50. The detent 98 is rounded with rounded edges and by applying a certain ‘-I'evgl
25  of rotational force to the control element 52, the miedical operatot can o‘veréome
the locking force of the positioning device 96 and rotate the control element 52.
Rotation of the control element will result in rotation of the solid cam 62 -which
will force the ball bearing 106 out of the detent 98 and farther into the channel
110 of the cam thereby c(?mpressing the spring 108. The cam may be rotated to

30  another positon where the ball bearing may engage a detent, such as the detent

‘16



96 that holds the solid cam62 in a predeterm ned position or positions,
such as at positions that will result in the fluid flow control system

being in the primng, ‘intermttent, and continuous flow-agd .PI?@]”
positioning device 96 i‘n the enbodi ment shown insﬁil G 8 inc?ﬁ'c)itejs a‘%etent

98 or i nW&RAMHGh in either the inner surface 100 of tRCTHEINB267dr t he

i nner housing surface 102 of the housing 15 50. This positioning device 96
may furth incl ude a i ng-l oaded. al.ignin evice 104 the opposite
surf ace tgi%ﬁg?éﬂ?wg183@%ﬁ?g§§n?g“ﬂ@@&ﬁgﬂyFgWﬁ&dﬁgﬁnbwgpgfgﬁﬁl % angenent,
t he spri ngpbomeed: fldagni ng. device 104 includes a ball. 20 25 bearing 106,

and a spring 108. The spring 108 is attached within a cavity 110 fornmed in
the inner surf&beaho@ pisitidring daviée provitded soterriip formpositiveibekinghuf theavi ty

110 d the det 9 .ali d, th g 08 .f the ball b [
106 o (i HarElnctesiterioh iR b PPk ARsIbSadHeRUROKe 960) thel cant od
) i.ad.l i : i 4 q | .S i 1 i . det t

parti.a ysélébt&@%gsﬁt@ﬁ,'e # iéjbs})]lﬂaﬁ%r&ﬂ@e %;ﬂ/ﬁk}tgggeﬂsﬁueﬁrécé L[lgr% #%ef%&h"gxé B4, deten

90 of the housi reby tenporari Ing t cam 62 1 n position

“in rel ati bearing toeingdusi thg defént mihpe bd é¢le by (I8 opsratarindies highich l¢velloded edges

and by applying a.cerfain |evel f rotational force to the control elenent
52, the ng%‘f/ljéoag a%%é%é%%ﬂceQﬁ@%?@%ﬁlﬂtﬂ@érﬁt@maﬁ@hq erads 8 thendesiisdi t i oni ng
devi ce 96 ﬁ}ﬂoﬁpt ate the control elenent 52. Rotation of the control

el enent V\F result in rotation of the solid cam 62 which will force the

bal | bearing I1Réfeotitig abwitbeFlded etbie Bferdndoffithe Hbasing S0dntheles Hakael 110 of
the cam t herehy _corrpre_ssiii}% t he spri ng',108. The cammay be rotated to 30
anot hidt  pBisualiiBaicaiess:d. e n¥ENT) OFB ek, nBOHE Ob d2deand SeiRINEY, OFELA24s t he

cetent, 164 G20 YR RARSESREFTIARRORERTL 12 T b pALELC ©
The aboveflgidsidw @Bhitel eent 220 M @esr 09tmBMIYo fifludosthil veuhoCcki ng of the
camin a selected position so that it is not easily inadvertently noved out
of .t he indicators asneeded. The visual indicators could be applied to the exterior -
surface of the cover 94 such as by inking or could be molded into the surface of
15 the cover 94. The visual indicators 120, 122, and 124 may include labeling,
' coloring, and protrusions for quick and ﬁnambiguous recognition of the operating
state or flow mode of the fiuid flow control system 22. They may also include a
phosphorescent material for viewing the operating state in darkness. As desired,
light sources may be built in or other devices used for providing iridication of the
20  operating state. ' .
In FIG. 9, three detents (not shown) exist for holding the solid cam 62 in
three predetermined locations corresponding to the three flow modes discussed
above. These are the continuous ﬂow.mode where the supply conduit 16 is epen
and the vent conduit 24. is closed as shown in FIG. 5, the priming flow mode
25  where both conduits 16 and 24 are open, see FIG. 6, and the interrr_litten.t flow
m’odé where the supply conduit 16 is closed and the vent conduit 24 is open as
seen in FIG. 7. The use of spring-biased ball bearings and detents is only one -
arrangement that may be used to achieve a positive positioning of the cam in
these or other locations. Other arrangements are possible.
30 ~ From the foregoing, it will be appreciated that the fluid flow controi syétem

22 in accordance with the principles of the invention provides a safer and more
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sel ected position, it also may provide a tactile sensation to the operator.
The ball bearing nmoving into the detent nay be felt by the operator and a
hi gher level of confort-and confidence devel oped in that mdpejﬁs\g@ggg!jat t he
camis Wobﬂéé ggsired pesition. Referring nowto F*G 9, the exterror of
the housing 506 Tncludes three 10 visual indicators; Le. PCVER$*HEE 120,
"BOTH ON' 122, and "SUPPLY OFF" 124 designed to notify the nedi cal

oper at or effectiveflnidefi@t icogirsl giseen@nof thew pradsuPéinglRerad i sitdomcont rol
system 22. The cover 94 may al so include other visual indicators as needed.

The vi suadlfVilgdt BQE® Pesitive pagagemngsIwish thocaiiwandriohavisgrnismak of the -~
cover 94: i nKi . could be .npl ded into e surface of 15 the
cover 94_1ﬁq5§]-:§m§§ %@%@%%%?%F Opsaatof Sm 3 Stﬁ(ﬁeﬂ% S PRITAERS Pkt ng, _
col ori ngthesght@nodn usj mdffﬁﬂd%%ﬁ&rﬁﬂﬂ#ﬂﬁﬂfﬁ%&ér%ﬁ&ﬂﬁtﬁ n of the

ol sys

operating state or flow node of the fluid flow cont tem 22. They may.
“al so. PnclkouRding ph sxprsed sudncespthereiinless bikeliliood ofglanmscopethatskigasd ate in. -
dar kness. [Teds. light sources may be built in or other devices used
for provi |n5%?§{§[%§g’|c8‘iﬁ°]g?mf%e 20 operating state. In FIG 9, three R
detents (not shffweht exhakerhehts TRl ARGk dwilh ' e

predeterm ned | ocations %orrespondi ng t%l%t he taﬂrbggg*lﬁévglb% essﬁ'g'l g(%ssed
above. TI&@Pke the $uppdo nonduivds abidahe vedecorttizie24 hee shpph s Geligui t 16 s

open an h ent .condyit. 24 is cJosed.as shown in FIG 5, the primn
floow nod ég‘%ﬁ%g?r@llﬁ&%ﬂj&lﬂﬂgﬁ“@mﬂ%m&ﬁﬁfa@ RipettgsBambese Hovgves, thand t%e

i nt etm t t8Rdui PRAE I dos I | osed and t he vent
condui t 24@%1@0%%% aas g\ggﬁﬁﬁ%ﬁ%ﬁé L‘J@QAD\ﬁ%ée:£H1u{silleé %?éﬁipél?%té?gﬁgggaergg@q-

bear i ngs Taadodsingfi0sis ishownlhasdraeinga caviged® it FIQ®E. Heweker,usgdytbe achi eve a
positive osidiaifunin of, the camin _th%se or_other |ocations. &her E
arrangemg(ﬁ[?%e Qéng{yg@a&lpéﬁsﬁﬁt_ PO FRVIRE bEbrasybinggin the sameg effess. appr eci at ed
that the ! 0 i i .the.principl es of
{ho. i nvent o e e e el o BESEPAGR e oo e B st ”

PCT/ US02im0@&irkd positions.

15 - While only the presently preferred embodiments have been described in
detail, as will be apparent to those skilled in the art, modifications and
improvements may be made to the device disclosed herein without departing from
the scope of the invention. Accordingly, it is not intended that the invention be

limited, except as by the appended claims.
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effective fluid flow control system 22 than previous single val ved devices.
By having a nore positive engagenent with the conduits and by havi ng
visual indicators notifying the medical operator froma distance of the
operating.state of the system an inproved fluid flow control stem has
been provided. By rounding the. exposed surfaces,. there T /% é wg

| i keli hood of damage to the skin and gl oves of the. nmedi cal operator.

D fferent arrangenments fromthose shown may be found to be useful. For
exanpl e, theHaATMPCYAMBOUGt 16 and the vent conduit 24 are shown as being
mounted parallel ;to the | ongitudinal axis of the burette chanber. However,
the 10 conduits fay ActaEm Hrsentaiingday fiow trpugh grdtinie cekbitenth® i n anot her
arrangenentgysteﬁm@n{p,ﬂgﬁgng 50 is shown has having a cavity 90 in FIG S.
However, it may be  formed of individual parts with no cavity but resulting
in the sane ef f eBYltiPleadWs nore, different systens may be used to provide

-posi.tive |ocki nga‘hﬁuéﬂr‘glrﬁmﬂbh tHe dR8lifseite RERIH bFH&%terr%ﬁeW‘ﬂlﬂe@ pRBtti¥ngd: he -
presently preferred enbodi mrents have been descri bed detail, as WI|| be

apparent to thos® 8% Piaéaby dispaned yyithin theapiﬁ%ﬁ%ﬁ@ﬁfﬁa oniafixed PEITSRES thay

be made to the dsammef;dahtrawédoé@é%nsqerceh@raysm%hta@emﬁéﬁ&nérrsgnfhcé sanéeame of
the invention. Accord is not intended that the invention be

limted, except WED 690}1 ‘Pféx%ﬁ’ﬁ&%téﬂj repliichiiow therein. Augcamgonfgared sp a3 i MED | S.

1 . A system forpeosaitsthiitahgolid tesgicliorPsy ﬂoWaﬁlégBh Bth'cBh&JlﬁoﬂQiJ' ts, the
system conprising: multiple conduits; a housing in which t he condw ts are

hel d i n predet ePrRoRER element PPELRbIv GopRested iathmcamtasalscivel rRaséiadhsy t hin t he

housi ng andafmhiatRetaeiiwith Eicrrst tixbsndBfls;as to permit controlled, alternate
conpressi on contact of an external surface of the cam with each of the

conduits to resWIPEN hedinusing saeyies thecopdiifscagdinsh Moxemse sl §ositlonspr event

si nmul t aneopgthr=pdle bRd bOBwAhe Edrddt idtalSfsorPhe EAIR wiRMKRIESRiuitend a control
el enent operably connected to the camto selectively position the

2. The system of claim 1 wherein the cam is mounted so that it rotates

about an axis that is perpendicular fo longitudinal axes of the conduits.

3. The system of claim 1 wherein the housing receives the conduits so
that the housing provides support for each conduit generally surrounding the area of

compression contact with the cam.

4. The system of claim 1 wherein the cam is located between the
* conduits.
5. The system of claim 1 further comprising a stop surface disposed

within the housing, the surface located to prevent the cam from rotating through a
predetermined arc.

6. The system of claim 1 wherein the housing comprises a visual
indicator visible from a position external to the housing to disclose the position of

" the cam in relation to the conduits.
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caminto contact with each of the conduits; wherein the housing secures the
condui ts agai nst novenent at positions both above and bel ow t he cont act
locations of the camwith, the conduits. 2. The systemof ctai UGV\?@L@I n
the camis nounted so that it rotates about an axis that is endi cul ar
to | ongi¥O&MA&E3axes of the conduits. 3. The system of VRO oy brein the.
housi ng receives the conduits so that the housing provides support for

each conduit ener urrou ndl ng t,he .ar act with
the cam 4. T e sy?b%%ﬁ'% \)oﬂ’é‘frf%li“ t%?ﬁghggf%ﬁ{eﬁg%gﬁgjaﬁgy%men t he
condui t shahdle Idighosyé roﬁr&a@fmﬁsh@é ¥ thef hidshier, 1e@Rphdlsialignad stigpteuahage

di sposed within the housing, the surface located to prevent the camfrom

rotating atmdmgnnmedpné@mrenonnd@ateam positionef thyseem of claim 1 wherein the
housi ng conprises a visual indicator visible froma position external to
t he housing to disclose the position of the camin relation to the

--conduits...19.g;), ’?‘He@y&@ﬁl of cléﬁﬁ @%ﬂ%@ﬂﬁﬁe@ﬁﬂil@ﬁ?ﬁ éciﬂmt?n thE@nsyst em Of

claiml1 wherein the control elenment conprises a | e di sposed on the :
out si de dafditdte ahiboriopgratitmesthtenaf secaddudgined wit h the camin a predeterm ned
manner to indicate the position of the cam ..8. The systemof claim?7
wherei n the handl e is ali gned with the camto indicate a flow operating

state of a CO@du't ﬁyam%h&hﬁfﬂ@emaﬂﬂfégldmgh%vnam{eecdm@l i gned

with the camto te that a conduit 1s occluded.” 10. The system of
claim?7 ﬁmmtd{terthmmpmmd;mng; @nrlidedi cat or di sposed on the outside of the
housing so that aligning the handle with the indicator discloses a
flow operating state of a conduit. 11. The systemof claim1l further

conprising a pgsit 'I‘ﬂ@'s?&eﬂ'?ﬂf &&m 7 further comprising an indicator disposed on
the outside of the housing so that aligning the handle with the indicator discloses

a flow operating state of a conduit.

11.  The system of claim 1 further comprising a positioning device
located within the housing for controllably holding the cam at a predetermined

. position.

12.  The system of claim 11 wherein the positioning device comprises a

detent.

13.  The system of claim 12 wherein the positioning device further
comprises a spring-loaded aligning device located on one of the cam or the

housirig and the detent is located on the other of the cam or the housing.

14.  The system of claim 13 wherein the spring-loaded aligning device
comprises a ball bearing, and a spring, the spring located so as to urge the ball
bearing into the detent so that the cam will controllably remain in a

predetermined position at the detent.
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| ocated within the housing for controllably holding the camat a
predeterm ned position. 12. The system of claim 11 wherein the positioning
device conprises a detent. 13. The systemof claim 12 mherﬁin @e A
positioning device further conprises a spring-|oaded alrg.iﬁ@} éﬁﬁﬁk

| ocated on one of the camor the housing and the detent is |ocated on the
ot her of the camor the housing. 14. The systemof claim 13 wherein the
spring-1oaded aligning device conprises a ball bearing, and a spring, the
spri ngI : ocat ed ﬁ) alsTm@syslte_gﬁo_f HEinbaHdrg}ebe@hpmd @bm_retli_tyeofdjbbﬁﬁ:tr)]ingg t hat tgg
cam wi controlla remgin in a predeter sition at the detent.
27AU"G 2008744 fed ybTE ool o ePoah e ARgt a pl ural ity of
posi ti oni ngreddivmines pbsit@isad ratatidn 1o thdeortiaitsi ng for control | ably hol di ng
the camat predeterm ned positions in relation to the conduits. -16. The
systemof claim1l wherein the camis solid. 17. The systemof claim1
-.wher ei.n. t.he cané.ot aTiess @l bf agindX wWwhetadt thiee@m ipadid.l-el.. .t o l.ongi.t udi nal .
axes of the conduits. 18. A nedical burette having an upstreamend and a
downstream end interconnected by a burette chanber, the burette chanber

having a | ongi t ygi natpe ks of E!SinWW%Pe?n ﬁ%rHéﬁla:\%/;:tal’t‘ngs at?od?‘aH%kiQ%%ite%DOSEd at

the upstream end of the burette, the housing a vent conduit, and a
suppl y cong@ietel tg lpagigstingl pxes ¢fdheicorfuittxed positions within the housing and
in fluid comrunication with the chanber; a camrotatably nounted on a
fixed axis within the housing between the vent conduit and the supply
condui t, the cabi.nouAtrediosl bimetie bevipg as sipstreanvandand & doyesicfam bad h t he

condui s stehod febichils SAMARAREHE Vel e Ref SLANEMJ PfsLdR ol ther of

the condul e ca Igured so as revent eous restriction
of flow i naximdhe bfreti¢ hemprsiclui ts; a control el enent connected to the cam

for rotating t hea ﬁ@u@iﬁgodigp%sgﬁtait iﬁ%l G’pstream end of the burette, the housing having a vent
conduit, and a supply conduit, the conduits held in fixed positions within the housing and in
fluid communication with the chamber;

a cam rotatably mounted on a fixed axis within the housing between the vent
conduit and the supply conduit, the cam mounted within compression contact range of
both the conduits such that the cam may selectively be rotated to occlude either of the
conduits, the cam configured so as to prevent simultaneous restriction of flow in each of
the conduits;

" a control element connected to the cam for rotating the cam to selectively
occiude the conduits, the control element connected to the .cam such that the
~ control element has an indicator function of the position of the cam in regard to

the occlusion of the conduits.

19. The medical burette of claim 18 wherein the cam is mounted so that

it rotates about an axis that is perpendicular to longitudinal axes of the conduits.

20. The medical burette of claim 18 wherein the housing receives the
conduits so that the housing provides support for each conduit generally

surrounding the area of compression contact with the cam.
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occlude the conduits, the control elenent connected to the cam such that
the control elenent has an indicator function. of the position of the cam
inregard to the occlusion of the conduits. 19. The, nedl,_c,@l Amm
claim 18 wherein the camis nounted so that it rotat es about that

i s per peW&i%0¢24P to | ongitudinal axes of the conduits. F&ETHHREYEL cal :
burette of claim 18 wherein the housing receives the conduits so that the

housi ng provid ﬂgﬁj' -al r i he area
of conpressi onﬁlzon?ﬂ%? d{%}) J""pzﬁ‘%tr(‘:]"ao%% %%f%gﬁggoﬁ%gﬁ%@ﬁ%sg

PCT/ US02/ 836 §tirfade lotaﬁdrtequ@%ntlmé edthgraih retating thBowdles ereddrbeninedsi ng
conprises a stop surface located to prevent the camfromrotating through
a predeteffined arc. . 22 The nedical burette of claim 18 further

conprising a positioning device |ocated within the housing for controll abl y
hol ding the camat a predeternined position in relation to a conduit. 23.

~The medi cal -bupetterRd rfeddialbdietth & @ith 18 euRR& édrﬁpmﬂﬁ%@qwsﬁﬁmf(g conprises ..

a detent. 24. The nedical burette of claim23 wherein the positioning
devi ce fdemhetocatﬂcﬁpmthﬂstha homsingdiot otattemﬂaijly@nidn@g tlea/fara at@cat ed on one. of

t he cam or tc{% 5@@ .and t he.decent % located on the other of the cam
or the hoH% 6ernge HRR AR LR IR CRRAWEC| ai m 24 wherein t he

spring-loaded aligning device conprises a ball bearing, and a spring, the
spring located so as to urge the ball bearing into the detent so that the
cam wi | | cont r 28l abThe nediah burette ¢ff daiet 82 wheeedinpdsipostionang deecedet ent . 26.
The nmedical buyrette of- claim 17 further conprising a plurality of
positioniﬁ%mﬂﬁ?ﬁdéngBEated within the housing for controllably holding the
cam at predeterm ned positions in relation to the conduits.

24.  The medical burette of claim 23 wherein the positioning device
further comprises a spring-loaded aligning device located on one of the cam or the

housing and the detent is located on the other of the cam or the housing.

25.  The medical burette of claim 24 wherein the spring-loaded aligning
device comprises a ball bearing, and a spring, the spring located so as to urge the
ball bearing into the detent so that the cam will controllably remain in a

predetermined position at the detent.

26. The medical burette of claim 17 further comprising a plurality of
positioning devices located within the housing for controllably holding the cam at
predetermined positions in relation to the conduits.

27, The medical burette of claim 17 wherein the cam is solid.

28. The medical buretté of claim 17 wherein the cam rotates about an

axis located parallel to longitudinal axes of the conduits. -
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27. The nedical burette of claim17 wherein the camis solid. 28. The

medi cal burette of claim17 wherein the camrotates about an axis |ocated
parallel to |ongitudinal axes of the conduits. 22 4 August 2005 29. The
medi cal burette of claim17 wherein the camis nounted so that it may be
rotated to a position at which neither conduit is occludegugaél2obbhe nedical
burette of claim 17 further conprising indicators at an .exterior surface
of the housing, the indicators adapted to signal a state of fluid flow of
the burette.281. Hawsetisd Humstteodslaira 117 iwigrein thiedcan swneuntesgmhthatl ti pl e

condui {#vfa) 48 rBlatddUb BldoRiioh BEwhLK ALr NNl s Bcdigeal no i sposed at " an

upstream e conprising: positioning the conduits in
spaced-apart, fixed positions in the housing; rotating a camdi sposed on a

fixed [ 4 4 hi he housi [ -al ' f
ext ornal curthce e TRaCARMhdtcBuf i SRk SoBBtny FRIBy BT ot 1 ow

.t her el nexidréar surfacesof e bausing thedfidicatsisradapiedno signéll ostaefof #laidh .of the .. ..

condui t Owiftﬁéﬁvr%ﬂt ed; and controlling the rotation of the camw th an
ext ernal™ con Yr%€Fement ; and securi ng the conduits agai nst novenent at
positions both above and bel ow the contact |ocations of the camwth the

conduits. 32. The nethod of claim31 wherein rotating the cam conprises
rotating the-can S5Rd fiahcepkioling fuigl fipw thropgls At eandults Ehai t udi nal axes

of the mpakdlitisSburée hdVify FRbHRSY Spddediaths LpYhaiebRd, IS hetHedi Ng the
conduits conprises |ocating the conduits in the housing so that housing

provi deL"QUSHErt for each conduit generally, surrounding the area of

conpr essi on saxifoAfl méb&uddr@arp@d’ace&épal{hg_e@sw%sqﬁ tifd RbuBingl further

conprising the step of controll abl_%/_ hol ding the camat a selected position
such t RIS RGAMR HisReedr i aitixesaxiss withinthedpusing e elermats warsesspiesontashol s

resi st gelextdmal diacBRF tHakap! with 84dR cHhd\BsiHRiItStd BStrist MRl PerdiPlvAéram the cam

conprises locating a _positioning device partially wthin the-housing and
par t i aPiMpltaRacns of fastictamPbimnoliaash of thesendvitsds pravRateda®id s resi st ed.

controlling the rotation of the cam with an external control element; and
securing the conduits against movement at positions both above and below the contact

locations of the cam with the conduits.

32. The method of claim 31 wherein rotating the cam comprises rotating

the cam about an axis that is perpendicular to longitudinal axes of the conduits.

33, The method of claim 31 wherein positioning the conduits comprises
locating the conduits in the housing so that housing provides support for each

conduit generally, surrounding the area of compression contact with the cam.

34. The method of claim 31 further comprising the step of controliably
holding the cam at a selected position such that inadvertent rotation of the cam

from the selected position is resisted.

35, The method of claim 34 wherein the step of holding the cam comprises locating a
positioning device partially within the-housing and partially within the cam such that rotation of

the cam is resisted.
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23 WO 02/ 062473 4 AUG LUUS5 PCT/ US02/ 02671 36. The nethod of claim 35
further conprising biasing the positioning device into the |ocation
partially within the housing and partially within thé cam- i@?AU@@U@gt hod
of cl ai oehesein rotating the cam conprises rotati ngedhgs@aggabout” an
axis that 1s parallel to |ongitudinal axes of the conduits. 38. The nethod
of claim31l further conprising indicating at an exterior surface of the

housing the sty e dhefthethddof elimf33 hetHuyrcotpeisirgbiasing the positioning
device into the location partially within the'housing and partially within the cam.

37.  The method of claim 31 wherein rotating the cam comprises rotating

_the cam about an axis that is parallel to longitudinal axes of the.co.nduits_-_, e e e

38, The method of claim 31 further comprising indicating at an exterior

surface of the housing the state of fluid flow of the burette.
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