';e3eM (6 TA*  FLU D FLOW RATE SW TCHI NG DEVI CE DESCRI PTI ON Techni cal
Field -*' 5 MAY 200 The present invention generally relates to de&if;eﬁA\OrZﬂoa

controlling flow rates of fl uj din particular to providing a
plurality of precise ri M \\}\\N’e flowrates in nedical fluid delivery
systens, Back round Art uid delivery systens, it is inportant to

carefully control the fluid+«6®W rates Wth respect to..systens intended to
be used in the intravenous adm nistration of fluids, tlke precise control of

fluid flowrates is usually a critical part of th\m “Mmm\“mm)ng provi ded
to the patent. In the nedical field, theca) accur m\ ortant
feature of a flow control system Furthernore, the I nttavenous

adm nistration of fluids at uncontrolled high fluid flow rates can be

harnful to the patient.p/ADQS Jro‘quj\r[@béwﬁﬁﬁw(pngfw@ﬁ | ow control system
| i ield, it 1

is consistency over tinme In the nedical fie I's Inpractical to expect
a nedical attendant to be present to nonitor the fluid flow rate during the

entire treatnent session A flow rate contral system nust therefore he
capabl e of maintaining a stable f|%£%ﬂé—§w el | e bean g unattended for

relatively I_ong‘ Eeriods of tune Also in the nedical field, as well as
oilier n s, yet another desirable feature for a fl ow control

eslineshlield s, . abl e _ |
i ni st at 1 o1 2fihl iR BBELAAN LB URIEE LBRER TR ks plagaTT 10

pl ast i cadd @pablicaldr ybprovidingi phikatitpof pratisk wsat Sel@nibledivvagateemintidabmeyer, t he
use of plastic flexible tubing fails to provide high accuracy iii
regul at AeltyebhwstemSw rate of a fluid. Also, the length of plastic tubing

irﬁggin;iega&%r&m_ﬁxe a desired flow rate can change as a result of

t he manufacturing process ‘of plastic tubing Thus,
speci al seepin sy flind delaleensyistenpl AS intpottaii (B Gaiefully @oteolutie duidMlokve@tdsat i ng a
fluid flow rate Hence, prior to the present invention, a need existed for a

rel ati ve{ih SRAcH ticess IHERACHGC e tardhin &b 1Bt vmpes administration ddutdsdiet hat i s
preci sepapde 3bARYISS fluid flow MRS i€QQR311y a critical part of the therapy being provided to the

patent. In the medical field, then, accuracy is an important feature of a flow control system
Furthermore, the intravenous administration of fluids at uncontrolled high fluid flow rates can
be harmful to the patient.

Another desirable feature of a flow control system is consistency over time  n the
medical field, it is impractical to expect a medical attendant to be present to monitor the fluid
flow rate during the entire treatment session A flow rate control system must therefore be
capable of maintaining a stable flow rate while being unattended for relatively long periods of
time Also in the medical field, as well as other environments, yet another desirable feature for
a flow control system ts simplicity of operation to minimize operator error.

In some drug administration systems, a valve is used in combination with a pair of
plastic flexible tubes to create a fluid rate switching device However, the use of plastic
flexible tubing fails to provide high accuracy in regulating the flow rate of a fluid. Also, the
length of plastic tubing required to achieve a desired flow rate can change as a result of
inconsistencies in the manufacturing process of plastic tubing. Thus, special steps must be
taken if plastic tubing is to be used in regulating a fluid flow rate

Hence, prior to the present inveation, a need existed for a relatively small device

having a user selectable flow rate control that is precise and stable.



12 Surrmary of the Invention This invention provides a switch for sel ecting a

flow rate of a therapeutic fluid conprising: a housing havi ng-a M}%Zezpqa
port and a plurality of passages; a plurality of rigid capillary t

regulate the flowrate of the therapeutic fluid, each of the tubes
respectively disposed in one of the passages; and, a valve operably
connected to the housing, the valve having a fluid fl ow path and noveabl e
to selectively connect and di sconnect the outlet port fromone or nore of
the passages. Further, this i nventi on2al so provi des and i nfusor system for

provi di @J!F@]]Bbggytﬁgqlﬁe%oﬁ therapeutic fluid to a patient conprising: a
housi ng connected together, the housing containing a
plurality of rigid restrlctors that regulate the flow rate of the

t her apeutic f uid throu an ve, bej nove

selectivel y prtsPypateH ERyas o SV By SPRe TR TBuBIc St F M BraRe i e
val ve | rohfishg: aﬁduamgematwg Moauwmdcymd@pmmylbf béMgre@t@pmémy At i on.
Q her advant ages and feature esent inventlo appar ent

fromt hé'gfq)pwa{mgrue%% mtﬂ?gv}ﬁt%weaﬂ%é%tﬁfq cthsrib%@pﬁélm ﬂi"F’l G§F'? &dein the
acconpanyhdld rdsFutines- dlébb@éd GRS 6hé Pb @R Opaddagid:Nghd FlaBRel dper

enl arged perspective assenbly view of a switching device and a renpvabl e
handl e ienaeeted danthe Wpusing hihepvalyenhaving énfliignflowt path hends ievsiabley talevi ce

havi ng I | I er, an
mscrt, sektic doffite antiigiahed e ol Adheirolf et mate it BECT %0,
FI GURE 1; FIGURE 3 is a top perspective view of the cover to the housing
depicted in E RE 4 is a to vi ew. pf th cover to
the housi ng dUTErdhis venineeisy braiegand iEsd S e bido sl ner
sur f ace rafe dhe teerdpeatd fllia tbhe phtiartidognmisigy: adegusiigdnd a Fdalwlalﬁsraaaly@md 4,

connected together, the housing containing a plurality of rigid restrictors that regulate

the flow rate of the therapeutic fluid through the housing and the valve being

moveable to selectively pass the therapeutic fluid through the restrictors, and the

valve including a flange having a window to reveal flow rate information.

Other advantages and features of the present invention will be apparent from
the following description of a specific embodiment illustrated in the accompanying
drawings.

Brief Description of Drawings

FIGURE 1 is an enlarged perspective assembly view of a switching device
and a removable handle in accordance with the present invention with the switching
device having a housing and a switching valve, the housing including a cover, an
insert, and an end cap;

FIGURE 2 is a side view of the switching device of FIGURE 1;

FIGURE 3 is a top perspective view of the cover to the housing depicted in
FIGURE 1;

FIGURE 4 is a bottom perspective view of the cover to the housing depicted
in FIGURE 1,

FIGURE 5 is an elevated view of the inner surface of the end wall to the
housing cover depicted in FIGURES 3 and 4;



- 5 MAY 2003 2a FIGURE 6 is a perspective view of the insert to.IﬁeMms'zwa
depicted in FIGURE 1; FIGURE 7 is a cross-sectional view of the inhs€rt
depicted in FIGURE 6; FIGURE 8 is a top view of the insert depicted in
FIGURE 6; FIGURE 9 is a bottomview of the insert depicted in Fl GURE 6;
FIGURE 10 is a perspective view of the end cap to the housing depicted in
FIGURE 1; FIGURE 11 is an enlarged top view of the valve within the
switching device depicted in FIGURE 1; FIGURE 12 is a cross-sectional view
of the valve of FIGURE 11 taken al ong p?%me 12-12; FIGURE 13 is a top
perspective view of the rate switching tool or handle of FIGURE 1 for
renovably attaching to the valve of FIGURE 11; - 5 MAY 2003 FIGURE 14 is
a bottom perspective view of the handle depicted in FIGURE | 3; FIGURE 15
IS a Ccross-s ' view of the sw tchin i Kk I S 1
STof 1 ore STGHERR K Eristondcde Nibhcel' B8 g o, hRcBR M Rl 167 ¢
sim | ar AIBUREAJRE 15) except with the valve turned to enable a single
serial flow ough the switchjn vice;, FI GURE 17 | imlar to

L GURE 16, el REDREN B CrosSeritend Hiencef s iseitsercind it FGUREIR e of ngi e
serial flow ra&ORENS @4 b New DMtHCins &Y depidteditin FGORRES18 is simlar to
FIGURES | 6 and 17 exce%“wth the valve turned to enabl e a dual parallel

flow path t hiFdGHRE % ahpitemiviny akthedesert depicted in FIGURE 6;
FIGURE 10 is a perspective view of the end cap to the housing depicted in

FIGURE 1;

FIGURE 11 is an enlarged top view of the valve within the switching device
depicted in FIGURE 1;

FIGURE 12 is a cross-sectional view of the valve of FIGURE 11 taken along
plane 12-12;

FIGURE 13 is a top perspective view of the rate switching tool or handle of
FIGURE 1 for removably attaching to the valve of FIGURE 11;



"FIGURE 19 is an el evated view of the switching device of FIGURE 1 operably
coupl ed to a small vol ume el astoneric infusion punp; FI GURE 20

el evated view of the switching device of FIGJRE 1 operably coupfiﬁ1“‘“52003
| arge vol une el astoneric infusion punp; and, FIGURE 21 is an el evated vi ew
of the switching device of FIGJURE | operably coupled to an infusor.
Detail ed Description Wiile this invention is susceptible of enbodinents in
many different forns. there is shown in the drawings and will herein be
described in detail a preferred enbodi nent of the invention. The present

di sclosure is to be considered as an eXenplification of the principles of
the invention and is not intended to limt the broad aspect of the
invention to the enbodinent illustrated. Referring nowto the draw ngs, and
particularly to FIGURES | and 2, a multi rate switching device 10 is

di scl osed having a housing |2, a valve 14) and a pair of flowrestrictors
16,17 (FI QU - ' (2 . ; ppnber 18,
an insert 2gfﬁgﬁﬁﬁgﬁq%%8I§§Bq%§$%ﬂggg%gggg%%@ﬁ?gﬂg?gm%fﬁggggbI@“ﬁade of

pol ycar bonat BIGIIREdSting beds-segehd edevbyf the swiachiny deweel tallkancaldigvpdarer 1)5- | §

desired, nmponents can be fabricated fromother rigid polyneric
nat er i a?ff'?@#agf‘@y‘eﬁ jthe ES‘Ir‘](‘é‘F F”ﬁ“%gﬁtt%l‘? ?ffﬂ‘bs'w-yrrers_) bri dged pol ycyclic
hydrocar bon ﬂ@t%ﬂ&%%a@.ﬂh@gﬁ&u@i Y RRLHE DithRRL YAV Gefed tél%gam@%mgfeet hane

and the like an - 5 MAY 2003 4 can be attached together by adhesive
bandi ng¥erigidiove pathishiotph the switbhmgfdedgeiency bondi ng, snapfits, or other

suitable joiqi hods. Tur ni | GURES.3). 4 and S, the ter cover 18
i ncl udes an @&ﬁ%ﬁf‘f’ "cﬁimé{ﬁrdm} [?'g‘ﬂ{r’? h{c?ﬁ%ep gt'tgﬁjéet gﬁvm@dge ef‘%#%@'? ally
connect g g g scrlll ot hikelrbudhbabiicing dbie; Sur face 28 (FI GURES 4 and
S) and a gener al oval shaped perineter. ‘ﬁ‘re perimeter wall 26 extends

fromthe perFIf3iRE 18fs simdarctoFIGAIRES2 IS andd 7d exdepewith theoysdyr tugned@o eagble a

recei vi t he.insert 20. hown.in FI GURE 5, a pair of C shaped

pr oj ect‘rugh%areuf,lggwaﬁaéh ﬁ'ﬁ?@\'éf PYItCliRe eyt and extend from the inner surface
28 of the COMGURENDE atslevat@d View f thER@itchiad apace @frxqicﬂmltorbi)e&mﬁ;l%ugrﬁa

symetri cal Ia¥ positi oned about the lateral axis 34 of the end wal

Pr ef er dBlasmajlyelumeelasserens wiustanipmy: 32 and 33 have openings 36 and 37)
respecti vel yeidihat 2 h. os:her hodeditd S (ﬁgé ' 37 of
t he. C shapezﬂpr 0j ec{)%ﬁsg%t%ﬁ%gggff@gﬁ%hg??ﬁgg nal E‘}c anﬁ(ﬁ%@@b&%aggg)

r especttbudbnge vélumecdiasnoreérc i@Bisidd pamg; @k ned in the surface 28 of the end
wal | 24 and are_s trically positioned aboyt the Il I ateral is
34. Each chddRUREE] zp clevasdd @?%3%8@8&5&%?& pycept ﬁ%&’ﬁ?dwwﬁﬁwup@ ‘
associ ghed iffusdraped projection 32 and 33, respectively, and extends al ong
the longitudinal axis of the end wall 24 The channels 38,39 term nate short
of readbétmfpdtDesctiptimr al axis 34 of the end wall 24 Extending from and
integrally ched to the inner. surface .28 of. the wall 24 are a pair
of - cant | nood WIS % RRCeTel R AR oA er SR, QR epF bRty BRFSS 35 and
associ ahednGR aRHhwRdd akPwilllRGeif B8 GIHEMSIN RIS fHerefrbd RnBoaMBRELf heal |y
positioned about the lateral axis 34 of the end wall 24 with each wall

havi ng iaveptiner Aht preserd dikclgsushiapelt @asidened @ an Thempldichisoma) the pridcipled ¢f at e
attachi pg.the. cover. 18 to the insert 20 to defi.ne.tw separate fluid paths
25 descht ANaR Hdisnet insnietio Rl thebresapesdlf the ipyRRREL e rbedipea

t ear dr q,ssheded perinmeters of the two walls 40,41 face each other.
Bordering the inner perinmeter of each wall 40 and 41 is a continuous groove
44 and 45, rkefpeogines tp,the dravadgspaadpanticutely todfd GURES deed 28a ofulti taee end wal |

end v Pishingdlelice e Sdtiec ey RRBNESURLT. BNk NG et & GPTy o qaPe
crass sgelt @icuikdedy BFSTRONGRMS 12 inclodeMay ot over member 18, an insert 20,

and an end cap 22 These components are preferably made of polycarbonate and attached

together by ultrasonic welding However, if desired, the components can be fabricated from

other rigid polymeric materials such as cyclic olefin containing polymers, bridged polycyclic

hydrocarbon containing polymers, polyesters, polyamides, ABS, polyurethane and the like and



-5 chanber 46 for receiving the housing insert 2U The perinmeter wall 26

i ncl udes opposing outer side surfaces 48,49 with coaxially aligngdhﬁqyuzgﬂa
apertures SO and S | passing through the side surfaces 48 and 49
respectively- Quter side surface 48 also includes a tins shaped outer ridge
52 in coaxial aliggnnment with aperture SO. Preferably, outer side surface
49 is generally planar to enhance confort when placing the side surface
agai nst the skin of a patient Likew se) the portions of the perinmeter mall
26 between, side surfaces 48 and 49 arc smooth. Turning to FI GURES 6-9) the
insert 20 of the housing 12 includes a4fl ow bl ock 54 and a tube nenber 56
integrally attached together. The flow bl ock 54 includes an inner plate
menber 58 and an outer plate nenber 59. Preferably) the plate nenbers 58, S9
are in coplanar spaced relationship to each other As shown in FI GURE 7)
formed wthin the flow bl ock 54 and extending through the inner plate
nmenmber , i e ores
R e e S A S
par al | &its, spathedsuiabketjoiningmephdds each ot her and perpendicular to the plate

menbers 58, 59. Each er hore , 6l includes_a i ndri gal passage 64, a
cylindrical 5r|”é‘§{‘$ P%fﬁ{&%@%gaﬂ ﬁh@gtt?'éﬁ’éﬁ%é?"%d? 'ﬁ‘ﬁé‘seé aey;r‘&m#'ilgér\d -ring
cont ai The: i j h t.er re G0;61
o P e RO Lo RRSARE P Sl P R i ng 70
i n t heswufitce28FHYRESvbad B and Theneralty aval skaped phambier. Tbe périmatahwidb2e 60, 6l
is mfluid, comunication with the o-nng, ¢contai nnent chapber 68 and has an

i nner Bftﬁﬁ‘é‘tf(é)‘?'“I‘IPFa‘?c,""?eéerlo\éMtﬂb"e?"‘{]‘f‘i%!ﬁz? ARd &‘?ﬁ‘}é‘?a‘ﬂi’%‘f?é‘lge}o TR P ndr i cal
passaggség20The o-nng chanber 68 of each bore 60,61 has an opening 72 in

the inner plate menber 58 and a larger inner dianeter than the inner
di amet er of Asishowegt FI@YRE Scaphiaiofi feshapahpmieetio ZThearenmtegralbpattachéd 6 3

within the fl bl ock 54 e i ral |l el spaced,relatiqnship to,each other
and t nevdereend BamuBe ndisoRtace,d o fovei maig ha sl P TR b ot o

bet weeprdjdifioRs!$ 283 BERY STnReidlly REHﬁoﬁé&woubme eie@Patis3 £ 6t 8ol iagiugh the

i nner BI ate nenber 58 and to the inner surface 74 of a cylindrical control

val ve Peaferiablynigie Soshapabprojectianseil et e bavetapeningndé apsl ht. aespeptbiely. Yait fasd t he
out er Qic toqherpsnber 59 Accordingly, the inner bores 62 and 63 are in fluid
conmunicatiton"with ports 75 and 77) respectively, on the inner surface 74

of val ve reggienting though éfeh openin® 3¥BY ofQRSC-sRigidairajetyonst3reandands 4 udi nal
axis of the control valve receiving bore 76 is in spaced@ger endi_cul ar
1n,

rel ati langitudingl shanne! 3o 1% despastiveli. sBre dipnnahiei B39 ate fpapedingae BirfagpdSihe
i nner QP{h%%ng %va%_ﬂ a :aﬁeoéilﬁ{nketﬁcﬁ{l@&%:smoﬂgd Mqﬁgth?eBenrdqulﬁHcYal 'aQib rdlggcpr o ects

about one opening o e-contro ve recelving bore /G Tube nmenber 56 of
t he houlsdnngl 38nsdrI9 Gidaas genelially al thp eitipaint dpsrissgiBe] rsflapedgybjentiivn T4l
bore 82 |n coaxial alignnmen nd fluid. comunication with_a junction bore
84 extd i’%de?PﬁP‘b"ebhé“‘? P& Iag(&& @3'}]0“51‘%85“&‘&6{%(?&“%8? ngjﬂg@ € phanngls

| ongi t yglig : L i 1 ] en@vafd in fluid

connun?lg'ét %ﬁ%ﬂﬂ%@%gﬁ 0 e:‘/!é%@leﬁ)ggg‘gf’e@%gngore 76 via port 79. As
shown in Fl Exieaing frdnoamkidteigrallylaetachddeto thelinhacirfice 28 of tte dad sl dreger t

inner plate nmenber S8 are a pair of |ongitudinal channels 88,89 .
synmet PRIE af F‘?}‘t'ﬁégﬁ‘st‘{vﬁﬁé@fﬁtfbﬁ‘t surpamng eaely Gishaped projection 32,33 and associated

channel 38, 39. The continuous walls 40,41 are symmetrically positioned about the lateral axis
34 of the end wall 24 with each wall having a generally teardrop shaped perimeter. The walls
40, 41 facilitate attaching the cover 18 to the insert 20 to define two separate fluid paths as
described in detail further herein Preferably, the apex 42 of the teardrop shaped perimeters of
the two walls 40 41 face each other. Bordering the inner perimeter of each wall 40 and 41 1s 2
continuous groove 44 and 45, respectively, formed within the inner surface 28 of the end wall
24

As previously indicated, extending from the perimeter of the outer cover end wall 24 is

a continuous perimeter wall 26 that is generally oval in cross section and defines an open



raxis of the plate nmenber. Each channel 88,89 is in fluid comunication and
ext ends between one of the o-ring chanbers G8 and one of the i-ngemrgoa
62,&3 in the flow bl ock 54. Wen the cover nenber 18 is attache h
insert 20, channels 38 (FIGURE S) and 88 define a generally cylindrical
passage within the housing 12 along with channels 39 (FIGURE S) and $9. A
pair of continuous walls 90 surround the channel 88,89, o-rin<, bore
opening 72 and inner bore opening on both sides of the inner plate nenber
S8 about the lateral axis The walls 90 are integrally attached and
perpendi cularly extend fromthe surface 86 of the inner plate nenber S8.
The walls 90 are dinensioned to correspond, align, and at |east be
partially received with the continuous grooves 44,4S formed within the

i nner surface 28 of the housing outer cover end wall 24. This results in a
tortuous path, or flashtrap, for preventing debris particles from being
deposi t ebiamaber b ot teecidioy tlrchduking thspa2fs THe pemgetat walh2e nichudee bpposggafutdrhe
wal I s 40.41 aof t ousi ng end wall 24 to the ipper, plate nber 58 of the
ous: g sidh Sufees B8 A VxRl pitlesatytar Spitises S £ & SakBup guTe e ne
f1ow bl Qelfaceétas BRd #51@8spRRIRYL DUl @GR E24H ANG nmuae@bﬁg%@thap%é olifér th& d
comuni cati on and extendi ng between the outer bores 64 e channel 9

i ncl ude$2an eanxiabefiguorent with 9geriie 5@ Rreféreblermanercidesutterrid? wpenerallst plbmrnmenber
56 - MAY 7003 7 Referpin o.FlGURE i Q he,end. cap. 22 of the housing
T2 i nol Trbthande el e Ridsh sl oo sl VTS 806 ShetheBS ATy
at t achegoitidgebhie ptheep\an 20B8ien 9de abit:ReH2S akd49 bR spidoti. pl ate nenber S9
on tire housing insert 20 The cover menber 98 includes an inner surface |

02 and an oppugingetodiHobiRIsY p9athe nwa 20{éhe hersigsldringledeszofow hlockdé and

channel 6 that i.s-. trical.to the ghannel, 9 ormed in.the ter

surf aceaé'%eo'?e'ﬁleé 5? |"§\¥\§°U%F’6%ﬁ2acoﬁ‘{ énige%n'e%t'gheﬁgor%gocéég '%&ucuf)éﬁ ar H&‘F&P% th the
end capmédbad $Bmiveth dulertpifie nleaePFDC Rrefetably NRe pMaR mératureh 8, 58 Qe AnrdpRfar
define a single tubular fluid passageway 108 (FIGURES | 5-18 ) between the

out er bénased eptigashigtoegshOther abl y, the inner surface 102 of the cover
menber 98 in i | J ring
103 about an Sy PIIGHACE BOhIE] SuMhEngh bt 1 xRl ioifE, {110
cor r espomeki plate aeatree 58 add theaner plife (feBUIRD &) a paesfeeppakbytpr baese@loin |

t he.outer, surface 92 of th usi ng .insert outer plate nepber.59 . Thus)

U ng. 8143 BRI GnStots -1  (HEurehors o GlHe gt PHEE SeAFed FEiRIP R < b ¢ he
outer pLah&wERIRE perpendidulid B PIFR rtddlicr 288 8@ Ehdlolisabrt Bo @l idkhitedd the
housi ng cover 18 1o the housing insert 20 is provided for preventing debris

parti cl edinflncainpasster ¢ g cyhwdrichiestripwi hentahmiehiechdebec@d, ind nicyindrsal-GURE 15, -
t he tube menber |00, of .t en ap, 22 i ncludes .a l.i ndrj . bare, 1 12
ext endi Ayt ATEY, a‘BBVe(’}B ﬁg}%éﬁ“(ggghmﬁga\%? eéd'cﬁ"g%/raqorf)gbﬁqd? '";%[B‘é%i ng | 10
Ti re bog@mkudidation with £dnddiSmEQERMAb&A0! 28 hié b opdhenCIRRNRE 036 plaft hi&ifbdrnner
surface 102 of the cover nenber 98, and thus passageway 108. lI)'he cover

menber 88 The consaipmentshpmber ()l of ¢acinbore §6 lapurlud eommpinigation with ¢ arfing t he
t ube nenber. 56 .ext endi fromthe fl.ow bl gck. 54 of . .the housing ins 20.
nccor & FRGPENEHBRE A 8RR ot Rett BrtisdeeR hdBTRVE b RETher o

114 V\'he%'éﬁlhﬁczﬁ BYRhcd BRNDEe §Bin; ShAhlRGRT edch BdIE 608U Th NS bp&fsd 720 tRef erring
to FlI GURES | | 1 and 12) the valve | 4 of the swtching device 10

i ncl udegner migrtieimnﬂlnliecéii ahdib largerherer diah@:tar shant thb inendiametsd ofkhidriestricioe val ve
receivi E‘? hor e 7?1 &gl G%RE 7) of the insert nenber 20 and the apertures
50, 51 ( YRR LhAmBErA0 of the housing outer cover nenber | 8. Preferably,

the valve l41aopabsicteOba B3 UnnMans bW Y SE fteliepaaliedssied Felhiidishipant or
grease such as a high viscosity silicon oil is used to sea( and reduce
fricti omadhettherend thecowal bogedhfo . ABoathed rimeuboney 62,63 ard sitvartdddretweanghg 6.
outer bores 60,61. The inner bores 62,63 extend through the inner plate member 58 and to the
inner surface 74 of a cylindrical control valve recetving bore 76 situated between the inner
plate member 58 and the outer plate member 59 Accordingly, the inner bores 62 and 63 are in
fluid communication with ports 75 and 77, respectively, on the inner surface 74 of valve

receiving bore 76,



- 5°'MAY 2003 As shown in FIGURES 1 1 and | 2, the hub 1 i 6 incl cﬁ
bore | 18 containing a tubular fluid path connecting joint or T'jsj' N‘ZO(B
fitting 120 integrally attached to the hub. Turning to FIGURE 16, the outer
surface of the hub nenmber 116 includes three valve ports 122, 123 and 124
in fluid communication with the T joint fitting 120. Preferably, relative
to the center junction | 25 of the T joint fitting | 20, port 122 is
situated ninety degrees fromport |23 and one hundred ei ghty degrees from
port 124. Turning back to FIGURES 1 ! and 12, radially outwardly extendi ng
fromone end of the hub menber | 16 is & fl ange nmenber |26 partially
received within the ring shaped outer ridge 52 (FIGURES 1-3 ) of the
switching device 10. The recessing of the flange ! 26 into the housing 12
is intended to prevent a patient fromtanpering with the device by
attenpting to manually rotate the valve 14 Fornmed in the outer perineter of
the flange nmbrdfembly2bieilengtutlinalaxigofthe nditod valve véceiting bore Toisdisghded and a
pai r of hand].e enga nt n t hes %32) | 33 The Lndi cator wi ndow 130

Bl ows. Borpewdiowss reatopsaiR to fisdipdinalaxses of Secoytey beses BR.8} aphthepieRousi ng |

2 and cilegPeRdiided aH?tﬁEm '?'Ingcffﬁgd|Fbpm%ﬁﬁfp?@?&%ﬁ)gﬁm1ey& Fg V€

f1 ange nenber' hides all’ other exce e curre se ected
rat e. Asoritiot valserecevigftaset’ie val ve 14 to change the rate, the vvi ndow 130"
nat i veI i nst ead of

rotates and oses, on he sel.ect ed e. At

exposi ng the!Fg'gq wembey %‘ér;?é'hf:gﬁﬁ’f'"fﬁ Kl ﬁs‘%\s W'ﬁ‘dﬁwqﬂr?n‘% ngH0AA ange) a
poi Nt er c\iiakichi B@re‘@eiﬂ cbﬁx:hﬂzﬁﬂhhmfeb(t MEQI&&L&E&]@:%J@B%HPJ mheiatlove siel ative
to the l'ongitudinal axis of ub nenber 116, the center of the indicator

wi ndow ¢x3énding intst the dlow/blogle Sﬁo ffhs juegombere Mals() Fs aUszitudinal gaaxiaher )

engagenent notc s 132 a e centere one. h and hirty
e detibameRt BRf st Roditdotid e MRt aloR S s vae CrETRstal e
12, | ongg t,,ug,bna}gl y extending fromthe val ve hub nenber 116 opposite the
flange 126 are a gro rongs 128. Both the flange nenber 126 and the
prongs 128 aAesliqwmlgr!‘ﬁﬂLJ&gtSt teemed in e outer lsuifacedioind thelliosing imsed iinrtea plagn ds

of the ﬁl’ Q& 81a2r% 6%51 f"i IE;I udePH;[a\rIl\Q‘é’ls %/%J) S)P"Pf{‘g“cg?dj%s'%o“e%%e f:ﬁ '-Ire as7

val ve | usi ng agi ng al'srRd ot
within zb&'lﬁoﬁlﬁﬂbra&i mmabme Eiﬁﬂ@i\ﬂlﬁd@8b8?& i Buid comrrdator BRBexttialadeareent he
valve 14 |s al lowed to rotate within the control valve rece|V|ng bhore 78

for sel ¥etqfthe a-tng shambers 0§ and 0o of Hisdnaes baess §2163p4 therflow Blapterd WhspARGg to
FI GURES dver ﬂ1§1naad| glid ’attg@lMQUtMe Rkt @eh adphfnd O el (REGYRIEVS ahd SsUefind AL ©

swi tching tool or 6 for providing | everage to manually rotate the
val ve. gkmeaﬂplcpllndedal|ms@gbamhld thetlivesingn é2 elony withtchanrels 39f (FIGBR¥EaI hvand 14
results,|n a selection of a flowrate path through tire switch 10.
Preferaif)gi y, the handle 136 is needed to rotate tire valve 14. Accordingly)

tire handl e A p3f FaBndifiduSWRYE 90 aBGoliRinthe BNanRelHRYS. 6L e Bp&HRI: TEald h
care personnel to discourage patients fromrotating thé val ve without

per m ssinaer.bore opening on both sides of the inner plate member 58 about the lateral axis The walls
90 are integrally attached and perpendicularly extend from the surface 86 of the inner plate
member 58. The walls 90 are dimensioned to correspond, align, and at least be partially
received with the continuous grooves 44 45 formed within the inner surface 28 of the housing
outer cover end wall 24. This results in a tortuous path, or flashtrap, for preventing debris
particles from being deposited within the device fluid paths during ultrasonic welding of the
walls 40.41 of the housing end wall 24 to the inner plate member 58 of the housing nsert 20
As shown in FIGURE 9, the outer plate member 59 of the flow block 54 includes an
outer surface 92 having a channel 94 in fluid communication and extending between the outer
bores 64 The chanuel 94 includes a curved portion 96 wherein the channel extends around

tube member 56



The'handle | 36 includes an indicator side | 38) an opposite valve
engagenent side 140, and a tube attachment crook |42 The engagenie5tMﬁ¥e2003
140 of the handle 136 includes a cylindrical registration hub |44
receivable within the bore t I 8 of the valve hub | 16 about flange 126.
The engagenent side 140 of the handle |I 36 also includes a pair of spaced
coupling pins 146 and 147 that are received within the notches |32 and | 33,
respectively, when the handle is attached to the valve 14. Moreover, the

i ndi cator side 138 of the handle can include indicia 148 for pointing to

t he val ve wi ndow 130 when the handle is attached to the valve |4 Further,
the crook 142 in the handl e 142 defines an opening 150 for receiving and
thus clipping, the handle to tubing or the |ike as shown in FI GURES 19- 2|
Turning to FIGURE 15, and referring do the housing insert 20) received

wi thin the contai nment chanber 66 of each outer bore 60 and 61 is a

capillary tub reresthi 6,and, 17 ectively.. Each restrictor 16
and 17 has a @gclrrbrfr%t% e%tﬁ)lg%iléut ria cﬁ%(%%ﬁ?ﬁﬁ e?lusf%“rlé 'Pg‘é&f aa{ﬁae%ezfovu
respect i wéiper 980indr LGYE alenitr § O®inkd LMy Adahcdltogethdr UTHe chVee skl y3 the
restrictors 16.17 have substantially the sane [ength and consi st of

m cr obor #trchesatodhe awes plate membert Y9 ant e hogsing insasi Yy Thy cavel memberdSfindudasat e

of restrictor 1 ver, in alternative i ments) e i.ctor 17 can -
have anothert gf\?vcar a‘ %“ea"ot%‘e?ppto Aaho L %"g\éf‘hgég‘)gﬁmr"e‘%ctrr’sg"(:f?cgrs'%?6"cli-5f'°r§f8r ably,
t he restdiaffd196 khad)is dymmeRichDoahe ShafelSRATBShddEn ScdRReurthbeo Vet the flb dr

rather than being in-line with each other to reduce the overall |ength of

t he devitieck pgarplate membegsd; Aggprdingly.vath the endeap 22ateghedyn theflons binckd4i n
ot her c LONE.AL i : i id d he
cont ai i P4 Rl GRS el S ZRRRER e e Riler Syl Chneled A ARBERAS [¥-Pel
pr oxi matletweencthe bugadbsag&oaadwilt hin the fl ow bl ock S4. The o-rings |53

provi de an - l@%{ gOOS | O_.. ag' ust abl e cushi on t.o account  for
t ol erance sta"_c‘ﬁgﬁa dwﬁﬁwr%m'%a e GRYsREsTben a8 Hsludet AYGSPHIE Gt Fisert 2U
and the &93}&\5‘1?2 299_?_{1] AP RRId &l},ﬂr&%oﬁﬁampeﬁ% 11QUE8e RS Rn@O1cANdGob 1S a

sealing o-rin ] e o-rings ( 54 arc attached to the outer surfaces of
t he restare cgcotved Witn dorresporidimgnetiangels 403 aght07EHEYREM)  tebpechivathdoesihaped

rojectipns 32,33 of .t h i ng cover nber 18 e the.,o-rin | 54
e Bt W e o A R s o B R
i quid tiding DealeriisaopnoYictet QRENRERLET bNRCsutkhhE fmiRASYH, Ldshitep

contai nnment chanber 68 and the o-rings 154. Nevertheless, a flow path is
provi deckimitanie sint oecbin Agacking the howding eneer 1Bdp ehedusing inshddAas pregided fathe end

wal | 24 gl 15, BOUR i QUL 0y SRURE. TRIRSE a8l ok Guise) @ flow path is

provi de out'er and”i nner bore via channel 39 in the end

wal I 24 of t eurhidggb FIGOREETS QRY Ribe HRIFRRF 100 8f thA8nd &R inBlubds@ighidricab- 18,
rotation of the valve | 4 results in turning off or selecting a flow path

bet ween Rofi@ | phextgndins through esrver membgt B ang havineigligenosieorapepgd 18 o bespond
t desi i | e . i of, t. .
o o o] A SN L W48 B8 G

t urni ng médberals] add ws padshgevagt den the ports 80) 1 10 of the rate

swi tching device 10 Manual rotation of the valve 14 to the position shown
in FIGURE | lecenyet Rreimher?&phigie €nd sap 31 2l5e tirdudat 2peitoee bidh iR Esfeiviig ther t s
80) I 1Q t SW tchin i ) T I - . from
port 1 Bt pishBet 8 GBS R EREL ooy PhonBpboshi BB, AgafihAPIR' ")

of rest riigusiak idsert (GheamBAbe3Sh etERIthRAER (R ApekuiediiAtwhkd Ghe ¢dvernmbmbekodar e
84. and tube nenber bore 82. Manna( rotation of the valve 14 to the

posi t i orAtekbeehio) the FpisRAnsert ¢@sul ts in another single serial flow path 158

ot onde 11 o Reseitindo FHOURES WAL M Gl SN Sfiuchihe A0 1OTMIBRLD, (25

extends from por 0y passageway 108,

bore 15Zyfihdrishil fit@MbelVi6 RAMIE ImotRled viRtgh (HROReG8ceiving BbrB176 LRIGUREGY
bl ock bore 84, and tube nmenber bore 82. Manual rotation of the valve |4 to
t he posiQfitbainseromenibar 79 auRehel@ertueg|S0S li(HLGQUBES 3 4nd| 4)of 8¢ hieasing 0BT 5_YSKeen

the ports 8 O pf .the rate.swifchin vi,ce | 0. The paral el f|{ th
160 cons'f‘%rflgérg)@t ﬁfqega\z?ypé@%vaﬁe\m ‘gﬁ%“sfsg%‘%ﬁ’%ﬁw& R%‘P’?/t}‘ﬁf i %E%O%JB&?%‘% por t
1 10 tO or grease such as a high viscosity silicon oil is used to seal and reduce friction between the

valve hub 116 and housing insert member bore 76.



. - 5"'MAY 2003 port 80 via tube ntcnber bore 1 |2) passageway 1U8) bore IS2
of rcstrictor 17) channel 3~)) inner bore 63, T joint 120) fl ow blLo ﬁ %&
84, and tube nenber bore 82. Fluid also slows fromport 11 O tc)"b A 603
via tube nenber bore 1 12) passageway | U8) bore | 51| of rcstrictor
channel 38) inner bore &, T joint 120) flow block bore 84, arid tube
menber bore 82. As shown in FIGURES 15- | 8, the T joint fitting 120 of the
valve | 4 intercepts the bores &, G3) 84 of the flow block 20 at an of fset
or angle of about 13 S degrees when makirt~ a fluid fl ow connection. This
Y-configuration greatly reduces the si of the device 10 wherein, the
smal |l er the device) the nore confortable it is for a patient to wear, and
the Y-confi~uratior~ also provides for adjustnents of the fluid flowrate
in a logical increnental ascending or descending order. For instance, if

t he restrictor 16 in flow path | S6 provides a 1 mlhour flowrate, and the
restrictor 7 in flowpath | .S8 provides a 2 m/hour flowrate, then the
resul ting raﬁé§h‘t"ﬁa!" E:léﬁﬂbfés éélae%ﬂ%dh@bmmblﬁjevlude alltbrfa!@ contaipinger tubiilar

i/ nour el oL AR T2 i lectiRo s ko ) ow

rates t mmule I%hﬂwedﬁl‘t'ér%erfi& GtRe B :ae:hs& B @EIEdRE thad Va@velﬁoﬂtqslﬂo'[l a3 aRld by an
predeterm ned incremental anpunt For instance, as shown in FI GURE 1 S|

Rot at i ni24 Mdluidpeiemunicatgnyehy thedbjoint dighingek20r disefiecably rplatmerm the esirfer t he

devi ce Jd f t Lre , te

thr ough&'? thnd{avSl (getﬁggqﬁm ﬁﬂm |lg§1 é‘%rpy\%%gn{]%a?%(fimgq fi%?‘i"Sﬁ‘ g%% ?'ﬁe val ve
ni nety d&ghmdsedfd’:gmytlk;ﬁemmlpen 1Ihown in Fl GURE | 5 resul ts in the
selection of _the flow path and correspondl ng flow rate through the device

10 shown in Fyauggbasls to FIGERESd | agd 3+ edilly entxiasdly exeeding froaf onergnd\ofithe

1
oL LY, RS GR FIBTL MR8 0 REL PRt B0 el Bl o
10 shovs® (RIGEIREIRE 3) 8f tHeuwitobing devicnl &r Thoksisag of dieflange 106 uitdileheval ve

ni nety de%]rees fromthe g osition shown in FIGURE 17 results in the

sel ect i MWSIBE TEHsIntended fupisve @ Ragen desp amnsgng Ml thadeyiqerRyAlismptng evi ce
10 ShOVmadﬁuﬂv@aREhéaalPéﬁi erably) the flow rate through the device 10
increnentally increases as the valve 14 is rotated with the handle 136 in a
count er cl ockivergeddn theatuitegrperihicles wf the, flahiomembeel 26Hs afigy taheindieatoce 10

i ncrenment IIy de es ,as th valve 14 is rotate h andle 136 in a
cl ockwi ‘518 ?C(S'e'a@ﬁﬂg)a PHe &éﬁlﬁgnqagﬂ“%é‘f’@&g}?m}; ttbfl 'Eg'lc hnner

siml arwrnaow 130 atowMA Vs 10 Jiekla FREO HbaL nmqrrtd;lentl OWringt®ntthe hb&’d{'ﬁ disbhd nost
faucets by turning the faucet handle cl ockw se to decrease t ow rate of -

t he ||oﬂ§ar@smmhrtg}pm ysgr tqlf@tﬂfdaﬂfev rdiendceordioghyt éueorlatyelﬂam:-seernmbqérriuﬂ@aéle t he

D" ot hcls bl s bR BEe Rl Tl APhERSE ol Vs Bl Soui t1ve

Pr essurdhaf@ithe @ste the Wit ovg) 3 @roangs Hd@ipdsesnfstheBEIELEd faté UAItBinaibeps 1 &2)
I &3) and 1 64, respectively, via flexi bI e tubing 166. Such punps are well

know i ringtpasl effexpasios Ef@ﬁelieﬁ!@ﬂ uate labkbthralighel wisdawiimthy, vBlvedlaege, aNwiBep63, 935
to Hesseoludll)enc%r ROt AL %tpeseecte reference Preferably, the restrictors

16, 17 vmth lfshe Qi ing devic 10 are matched to the amount of fluid
pressure prME&%IPYeI&1¢U!@&EHlcﬁ\g,ﬁ@dlﬁﬂ%xfs@ftlférlﬁn‘b'rﬁédﬂﬂzrtlhs geckhtedof dhew rates
t hrough the device. Punps 1 &, 163, and 164 include an el astomeri c bl adder
| 68 ditsgioatet widom waehe&veﬂehyaitvabgttaﬂ’bmcetZkﬁ"éGh@E 16)0 . FuTther. lghgeftberent G3
can be fille har maceuti cal | tive ter The, fl yi d pressure
ot i n e JP ghd 1P R SHRRT ek onbied d RES i Eidhetre from it BHES Bhrr

to the §widdedakdiowid@yiagoVvi a tubing 166 Preferably, the tubing 166 is
connected by sol vent” bonding to tube 100 of the switching device 10 so
fluid flows Asemwihie IGHRE { hrlongladinally exstding fromsthe vabyd b srechbehélod t hr ough
t he val ve | Furth t ube 56 s attach | vent Qon fl exible
tubi ng PPsEe e b esroT stpranes B b b P e R AP Brevi oo
10. Theprgwpggt R inkdgtalyy R¥dcHES td RE hAP BleatbeY 1 F@”’i‘ﬁ&&nkt’ﬂgeﬂdg%f %IYH ;S&hgéngvsﬂew ce
10 to | tubing or the like attached to the patient.

appr eciat eaﬂlaigy dautwsdlyhigpped g Thk ipkdngs 128 lsecuae the vahve wmumhmulngem b3e 10 cats
al so be o erably connected_t her  types. of positjve ess e ources

i ncl udi wg g £he ik RS g%ﬁ ?‘Cﬁh@%{'& &ﬂt?mhw@ CYRERS; ‘?Lﬁe FEATAYING 09170 1 ho

speci fic enbodi nents have been illustrated and descri bed, nunerous
nodi fi cations come to mnd without significantly departing fromthe spirit

of the invention and the scope of protection is only limted by the scope
of the acconpanying d ai ns



- 5 MAY 2003 13 1. A switch for selecting a flow rate of a therapeutic
fluid conprising: a housing having an outlet port and a plurali+§ MAY 2003
passages; a plurality of rigid capillary tubes that regulate the flow rate
of the therapeutic fluid, each of the tubes respectively disposed in one of
t he passages; and, a valve operably connected to the housing, the valve
having a fluid flow path and noveable to sel ectively connect and di sconnect
the outlet port fromone or nore of the passages. 2. The switch of Caim1l
wherein the flowrate of the therapeutic fluid is sequentially increased by
at least three increnental valves as the valve is rotated.in.a
caunterdockw se direction. 3. The switch of CQaim1l1 wherein the flowrate
of the therapeutic fluid is increnmentally increased as the valve is
sequentially rotated in at |east three serial steps of ninety degrees. 4.
The switch of aim1l wherein the flowrate of the therapeutic fluid is

sequent iblkefla6d pASET anBhed BARhyt DIRE hOESRIPULIOL rdRMIBSAS 76 RS- val ve 15

rotated in a clackw se direction. 5. e swtch o aim erein said
val ve i sseleovresbflew taie as describdd ihldetail farsher hemint 0 oper abl y connect one of the

to t ) t | bl [1el fl iti t
bpor abty conettinago FISRES T Y Eend FE Trasabiguboflldinatn e M fir vt "Val ve
moveabl esti{Bhiﬁ%t]&Tl for RARIL up@%fr girdr?/nﬂﬁiﬁ%l/é’ragé SGRIMER) rdeite tho\FatlYé:.J &;gm Mined

passages. 6. ] ere sal d Housing I nc S cover

e swtch of
menber uhdeiad Gmihcahérginneitateah afshavalvenberesulsoma s¢ledtog dfladlovapité pathythtougles,

and the cover r.and the ins .definjng a flashfr to prevent, debris
oot o1 dBE o0 e Bl LhehanE 306 iy Reredd 0 TR R ae AR AReRIdnAT s

itch ndit i A i iEbph . idi r Efe hEREN ives the
\S/\g: ve. C8H.‘a %enﬁmﬁ%&g@o\?w?}d gliajmﬂf %glrpgjia?\daggi{ gd I?;lh\é/aelh?nfl h%gg g&?f :at\rllgz

at t achedliscouragt pasientsfisum rowgtingTthe valyg wethowtfpeanission.8 wher ei n sai d fl ange
i ncludes a w w to reveal . flow rate infrmation thrqugh the switgh,.,.10.
PR tR oGk "R Ml Bl R Bt Lt et sefehaol

The swi tch of

housi ng ahd&listtesiadimér @FdIK Bi2arthe@ngARiidh@dide 14005 thh#rife| B indlui@yurENt Wi t h
the aperture, the aperture - 5 MAY 2003 14 receivitis~ the hub of the

val ve arfalindnsalpgisteationrhubliddirengivablenrithintheibare 8rafitbevalre hytel $¢ ghaye out er

peri met 06TRQ, S, 1, Gl aj I vl B, ' fluid
ot . 131005 20 e el i PAORE IR oo e JQMES 4 PG MR |
oper abt yooplimgeiissi4band 1pithat areakcgpaddalkitioh tiepacdhds 1 321aad pEs segpestiveiyt. hi n t he
housi ng 13 The sw t.ch ot%é:laiméZV\hereinthe f the v

&l e

ansul ar IM)'°8 HAOH 13 ¢ty v i M%%@éé@%;“@%hdﬂfﬁ%teﬁég s W@tﬁleﬁ"

include indicia 148 for pointing to the valve window 130 when the handle is attached to the
valve 14 Further, the crook 142 in the handle 142 defines an opening 150 for receiving, and
thus clipping, the handle to tubing or the like as shown in FIGURES 19-21

Turning to FIGURE 15, and referring to the housing insert 20, received within the
containment chamber 66 of each outer bore 60 and 61 is a capillary tube or restrictor 16 and
17, respectively. Each restrictor 16 and17 has a calibrated longitudinal axial open bore 151
and 152, respectively, for regulating the flow rate of a flud  Preferably, the restrictors 16.17
have substantially the same length and consist of microbored glass tubes with restrictor 17
allowing for twice the flow rate of restrictor 16. However, in alternative embodiments,
restrictor 17 can have another flow rate other than twice that of restrictor 16

Preferably. the restrictors 16,17 are located on opposite sides of the valve 14 rather than
being in-line with each other to reduce the overall length of the device. However, if destred,
the restrictors 16,17 can be mounted in other configurations with respect to each other.

Also located within the containment chamber 66 of each outer bore 60,61 is a spacer 0-

ring 153 proximate to each passage 64 within the flow block 54. The o-rings 153 provide an



-1 4" The switch of daim12 wherein the fluid path of the valve connects to

at | east one of the spaced fluid passages within the housing at I
one hundred and thirty five degrees. t S. The switch of C ai mrswm

the fluid path of the valve is T-shaped. 16. The switch of Caim1l wherein
the valve is renovably attachable to a handle. 17. The switch of daiml G
wherein the handl e includes a crook adapted to receive a portion of a tube.
18. The switch of daim1l1l wherein the capillary tubes are m crobored gl ass.
1~. The switch of Caim1l wherein the capillary tubes allow different flow
rates of the therapeutic fluid 20. A ngpjhod of selecting a flowrate of a
therapeutic fluid with the swtch of Gairn | conprising the steps of

provi ding a punp nmeans containing the therapeutic fluid; providing the
switch of Caim1 operably connected to the punp neans; noving the valve to
a serial flow position that operably connects one of the passages to the
punp me%nS' iind Vi ng the valve to a parallel flow position that operably
connectadiugtablechspiop i dccouptfor tolerancestagkyp apd remens afesRAcE bepweerthemeldedod of
G aim aQ,ugiH%l;,t},gﬁ R thSleRgicidie 181¢p of incrementally increasing the flow
rate through the switch as the valve is rotated. - 5 MAY 2003 |5 22. An

i nf usor systRepeived withowthe iorangacdnkdnment icbammber %8t dfeactpauted oré bOhad 6bisa
patient conpri.si nd a val ve operabiy_con ted together, the

Rous  ngeRBHTIAE 1o SFRER §57 B A REIEd 1o 401 S7iEt BYGORTEILT GHAEAS (9719 ow
v eabl g B T SRl P R PP PR S PRl BB o)
and t he 8vaimpeessitbd ardingg | 3¢ dgamsy thetfowr bigela S fvprdamate do theveentainnidno vhanatiees
I nfor rm(’)tﬁl. Oﬂius, liquid tight seals are provided between the inner walls of each o-ring containment

chamber 68 and the o-rings 154. Nevertheless, a flow path is provided between outer bore 16

and inner bore 62 via channel 38 in the end wall 24 of the housing outer cover member 18.

Likewise, a flow path is provided between outer bore 17 and inner bore 63 via channel 39 in

the end wall 24 of the housing outer cover member 18.

As shown in FIGURES 15-18, rotation of the valve 14 results in turning off or selecting
a flow path between the ports 80,110 of the rate switching device 10 that correspond to a
desired fluid flow rate. Manual rotation of the valve 14 to the position shown in FIGURE 15
results in the valve blocking, and thus turning off, all flow paths between the ports 80,110 of
the rate switching device 10

Manual rotation of the valve 14 to the position shown in FIGURE 16 results in a single
serial flow path 156 between the ports 80,110 of the rate switching device 10. The flow path
156 extends from port 110 to port 80 via tube member bore 112, passageway 108, bore 151 of
restrictor 16, channel 38, inner bore 62, T-joint 120, flow block bore 84. and tube member bore
82,

Manual rotation of the valve 14 to the position shown in FIGURE 17 results in anaother
single serial flow path 158 between the ports 80,110 of the rate switching device 10. The flow
path 158 extends from port 110 to port 80 via tube member bore 112, passageway 108, bore
152 of restrictor 17, chanuel 39, inoer bore 63, T-joint 120, flow block bore 84, and tube
member bore 82.

Manual rotation of the valve 14 to the position shown in FIGURE 18 results in a

parallel flow path 160 between the ports 80,110 of the rate switching device {0. The parailel

flow path 160 consists both flow path 156 and 158. Accordingly, fluid flows from port 110 to



+23. The system of O aim 22 wherein the flowrate of the therapeutic fluid
is sequentially increased by at |least three increnental valves a

is rotated. 24. The system of G aim 22 wherein the flow rate of gL@hAN”QD@S
therapeutic fluid is increnmentally decreased as the valve is sequentially
rotated in at |least three serial steps of ninety degrees. 25. The system of
Claim22 wherein said valve is noveable to a scrimflow position to all ow
the therapeutic fluid to pass through only one of the restrictors and the
val ve noveable to a parallel flow position to allow the therapeutic fluid
to pass through at least two of the redtrictots. 26. The systemof O aim 22
wherein the valve includes a fluid path that operably connects to a pair of
paral |l el spaced fluid passages within the housing. 27. The systemof Caim
26 wherein the fluid path angularly connects to the spaced fluid passages
wi thin the housing. 28. The system of C aim 22 wherein a handle is

r enovaljort 80 VRAEDMEmbE tohe | VA IpiSsagdfay UReLER BN Afstrid@ 1M, 2nwklgoei n t he
handl e includes a crook adapted to receive a portion of a tube 30. The

syst emiBferdioss ed. A2jampidr8i fow lhtock dsre 84tand subgreervties beris$2e dilyjil alse flowbes. 31.

The sy ' ] in 1 ttterors all | f et fl.ow rates
of t he%i(ﬁg})gée]%?{): %ﬁéo%f@.c r;lnl"‘h"g)%é égfbe%“o'%asg%?’ﬂ %{;%ﬁg{ gsfln&lz{csﬁﬂﬁgr Er@‘ans
f or cordhahael 08, il dohe6 R aR)vintCl 20| bW blcck ®pes 8 laid adB RReibREbs@ 82he housi ng.
33. The systemof C aim 32 wherein the valve allows a user to operably

connect one %% shope ip FEPURESOH S 18.9he iTHein fittneied 96 the valvs Igastenoprs theg 34. The
syst empf IR~ 1Ot val | : bl v .connect
27| oo B DR A AR AFp offefln OB B0 35S ki BPSRANMGEORTCT
34~whertliidfloweonadction alThieWs-colfizudivn greatlyredaethe 8izk wf thecleors @0 Wherdil, ow

rate thyough the housing as the valve is rotated. 36. The s¥§ten1of_CIaim
22 whert®s smaller thedryigernige muse gamboriablet isfong At (9 weascdithaVispnfignraten t o an

i nsert a%;l;r?i/iggﬂl?n Ex!ijﬁsthﬁﬁ&rdf%é)ﬂingg ﬂ%&lﬂmgehﬁ a%%@aﬁ iR at 30 ndy goi nsert

defining rap to prevent bris fromcomng 1nto contact with the
t her apelgsdendinizwirdkr. FoAInkaAdd, ifthdBest@br Kin. flasy path I SPpriides a Afmlthaur Ast
A Aye'rz'fir(]:,—;uﬁ t?leK g'gs?r‘gctor 17 in flow path 158 provides a 2 mi/hour flow rate, then the resulting
rates that can be selected using device 10 are, in order, I ml/hour (FIGURE 16), 2 ml/hour
(FIGURE 17), 3 mli/hour (FIGURE 18), and 0 m{/hour (FIGURE 15).

Preferably, the flow paths and corresponding flow rates through the device 10 are
selected when the valve 14 is rotated by an predetermined incremental amount For instance,
as shown in FIGURE 15-18 Rotating the valve 10 ninety (90) degrees results in turning oft
the device 10 or the selection of a flow path and corresponding flow rate through the device
10

In particular, counterclockwise rotation of the valve ninety degrees from the position
shown in FIGURE 15 results in the selection of the flow path and corresponding flow rate
through the device 10 shown in FIGURE 16. Likewise, counterclockwise rotation of the valve
ninety degrees from the position shown in FIGURE 16 results in the selection of the flow path
and corresponding flow rate through the device 10 shown in FIGURE 17. Further,
counterclockwise rotation of the valve ninety degrees from the position shown in FIGURE 17
results in the selection of the flow path and corresponding flow rate through the device 10
shown in FIGURE 18 Preferably, the flow rate through the device 10 incrementally increases
as the valve 14 is rotated with the handle 136 in a counterclockwise direction. Likewise, flow

rate through the device 10 incrementally decreases as the valve 14 is rotated with the handle

136 1n a clockwise direction Thus, the device 10 operates in a logical manner sumilar to
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incorporated herein by reference Preferably, the restrictors 16,17 within the switching device
10 are matched to the amount of fluid pressure produced by a pressure source for providing the
desired flow rates through the device.

Pumps 162, 163, and 164 include an elastomeric bladder 168 disposed with a generally
tubular outer casing 170. The bladder 168 can be filled with a pharmaceutically active
material. The fluid pressure within the fully extended bladder results in the fluid flow from the
pump to the switching device via tubing 166 Preferably, the tubing 166 is connected by
solvent bonding to tube 100 of the switching device 10 so fluid flows from the pump, through
the restrictors 16,17, and thea through the valve 14. Further, tube 56 is attached by solvent
bonding to flexible tubing 172 having a connector 174 attached opposite the switching device
10. The connector 174 provides for operably connecting the switching device 10 to 1 V. tubing
or the like attached to the patient. |

As will be appreciated by those having skill in the art, the switching device 10 can also
be operably connected to other types of positive pressure sources including electro-mechanical,
chemical, and gravitational.

While the specific embodiments have been illustrated and described, numerous
modifications come to mind without significantly departing from the spirit of the invention and

the scope of protection is only limited by the scope of the accompanying Claims
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fluld, each of the tubes respectively disposed in one of the passages; and,
a valve operably connected to the housing, the valve having a fluid flow path and
moveable to selectively connect and disconnect the outlet port from one or more of the
passages.
2. The switch of Claim 1 wherein the flow rate of the therapeutic fluid is sequentially
Increased by at least three incremental valves as the valve is rotated in a

counterclockwise direction.

3 The switch of Claim 1 wherein the flow rate of the therapeutic fluid is
incrementally increased as the valve is sequentially rotated in at least three serial steps
of ninety degrees.

4. The switch of Claim 1 wherein the flow rate of the therapeutic fluid is sequentially
decreased by at least three incremental values as the valve Is rotated in a clockwise
direction.

5. The switch of Claim 1 wherein said valve is moveable to a serial flow position to
operably connect one of the passages to the port, the valve moveable to a parallel flow
position to operably connect at least two of the passages to the port, and the valve
moveable to an off position to operably disconnect the port from the passages.

6. The switch of Claim 1 wherein said housing includes a cover member
ultrasonically welded to an insert containing the capiltary tubes, and the cover member
and the insert defining a flashtrap to prevent debris particles from coming into contact
with the therapeutic fluid.

7. The switch of Claim 1 wherein said housing includes a bore that receives the

valve.
8. The switch of Claim 1 wherein said valve includes a flange attached to a hub

member.
9. The switch of Claim 8 wherein said flange includes a window to reveal flow rate

infarmation through the switch.
10. The switch of Claim 8 wherein said flange has an outer perimeter and said

hausing includes an aperture and an annular ridge in coaxial alignment with the aperture,

the aperture
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receiving, the hub of the valve and the ridge surrounding a substantial portion of the flange

outer perimeter
1 The switch of Claim 1 wherein the valve includes a fluid path.
12 The switch of Claim 11 wherein the fluid path of the valve operably connects to a pair ’
of paralle! spaced fluid passages within the housing,
13 The switch of Claim 12 wherein the fluid path of the valve angularly connects to the
spaced fluid passages within the housing. .
14 The switch of Claim 12 wherein the fluid path of the valve connects to at least one of
the spaced fluid passages within the housing at an angle of one hundred and thirty five degrees.
IS. The switch of Claim [2 wherein the fluid path of the valve is T-shaped.
16.  The switch of Claim 1 wherein the valve is removably attachable to a handle.
17.  The switch of Claim 16 wherein the handle includes a crook adapted to receive a
portion of a tube.
18. The switch of Claim | wherein the capillary tubes are microbored glass.
19.  The switch of Claim 1 wherein the capillary tubes allow different flow rates of the
therapeutic fluid
20. A method of selecting a flow rate of a therapeutic fluid with the switch of Claim |
comprising the steps of*

providing a pump means containing the therapeutic fluid;

providing the switch of Claim 1 operably connected to the pump means;

moving the valve to a serial flow position that operably connects one of the passages to
the pump means; and

moving the valve to a parallel flow position that operably connects at least two of the
passages to the pump means.
21.  The method of Claim 20 further comprising the step of incrementally increasing the

flow rate through the switch as the valve is rotated.
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plurality of rigid restrictors that regulate the flow rate of the therapeutic fluid through
the housing and the valve being moveable to selectively pass the therapeutic fluid
through the restrictors, and the valve including a flange having a window to reveal

. flow rate information.

23.  The system of Claim 22 wherein the flow rate of the therapeutic fluid is sequentially
increased by at least three incremental valves as the valve is rotated.

24, The system of Claim 22 wherein the flow rate of the therapeutic fluid is incrementally
decreased as the valve is sequentially rotated in at least three serial steps of ninety degrees.

25. The system of Claim 22 wherein said valve is moveable to a serial flow position to
allow the therapeutic fluid to pass through only one of the restrictors and the valve moveable to
a parallel flow position to allow the therapeutic fluid to pass through at least two of the

restrictors.

26. The system of Claim 22 wherein the vatve includes a ﬂl;id path that operably connects
to a pair of parallel spaced fluid passages within the housing.

.27.  The system of Claim 26 ‘wherein the fluid path angulacly connects to the spaced fluid
passages within the housing.
28.  The system of Claim 22 wherein a handle is removably attachable to the valve.
29.  The system of Claim 28 wherein the handle includes a crook adapted to receive a
portion of a tube
30.  The system of Claim 22 wherein the restrictors are microbored glass tubes.
31.  The system of Claim 22 wherein the restrictors allow difterent flow rates of the
therapeutic fluid.

32, The system of Claim 22 wherein a pump means for containing the therapeutic fluid is
operably connected to the housing.
33.  The system of Claim 32 wherein the valve allows a user to operably connect one of the

restrictors to the pump means
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34.  The s;ystem of Claim 33 wherein the valve allows the user to operably connect at least
two of the restrictors to the pump means.

35.  The system of Claim 34-wherein the valve allows the user to incrementally increase the
flow rate through the housing as the valve is rotated.

36.  The system of Claim 22 wherein said housing includes a cover member ultrasonically
welded to an insert containing the restrictors, and the cover member and the insert defining a

flashtrap to prevent debris from coming into contact with the therapeutic fluid.



