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Title 4ntravenous Delivery System Field of the Invention This | ﬁ@hsgn a0

rel ate£% to i ntravenous dellvery systens. Background of the Inven %ﬁj

Su ry of Prtor Art The i*nfusion of large vel umes such as 500 to 1000m of

i nt¥avenous sol utions is typically carried out py-hanging a container above

the level of the patient in order to achieve fljow [ NTUST O Ccat

al so be achi eved by punps and pressure neans and ngﬁ§ﬁg8§h&%éVﬁ@553areSG§

known in the art for exanple, EP 0,321,996 and esdipicANtog @p

4,722,732, 5,735,497 and 5, 163,909 all disclos &hﬁﬁ of Varyighg™ Feeed ...
t r oIP3gRS ve-r’f? pafed . 2%

conplexity that pressurise a solution containe E% .......
intravenous solutions. The infusion of solutio émﬂmaﬁifP&gWGSQHU§paad..
Fohstrag t hgageaf.g.s. i q?n"g‘ at e

significantgproblens for staff setting and con

Wth coll apsible intravenous sol ution contai neFs—a~further probl em =7 s
encountered is the difficulty in determ ning the anmount of solutlon
i nfused. The bags are usually transparent with calibrated scales printed on
the exterior. The anount of solution delivered is determ ned by checking
where the neniscus of the solution is on the calibrated scale. Flow rate of
solution is typically controlled by adjusting a roller clanp on the

pl astics tubing which connects the intravenous sol ution container to the
patient. PR@stic creep in the tubing at the point of inpingenent of the
roll er causes a change in internal dinensions of the tubing and a result
change in flow rate. Thus, it is necessary to reset the roller clanmp from
time to tinme. Normal production variations in the wall
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Title
Intravenous Delivery System
Field of the Invention
25 This invention relates to intravenous delivery
systems.
Background of the Invention and Summary of Prior Art
The infusion of large volumes sguch as 500 to
30 1000ml of intravenous solutions ig typically carried out by

hanging a container above the level of the patient in order
to achieve flow by gravity. Infusion can also be achieved .
by pumps and presgure means and many such devices are known

in the art for example, BEP 0,321,996 and U.S. Patent Nog.
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t hi ckress of the tubing also causes difficulty in setting repeatable flow
rates. These problem are further conpounded by changes in the head
pressure as the intravenous solution container enpties. For a one litre
bag, the variation in head pressure is in the order of 12% A -
further-problemw th gravity feed of intravenous solution is that of

shutting down §|epzbebaresthescaptabngr senpsi 869 BeradsecDbsé h@eehvdwase
that occur in flowrates as set forth above, npedical staff can expend
excessi ve ti meVRRYEREcRPRBLEREE¥oRPAFnBFe PR L ER 0t S9LUF 1OR SCHABTR IRt o

to assess aCCUééﬁék&ltB@l&bgﬁyabf“@hﬁhaaeﬁeﬂbahBQﬁtiBﬁH|d enpty. Pressure
driven infusion devices exist which correct for all the above difficulties

but these devices 3 afbecipEngior ahdephetion by ogratiktyii R¥¢282h sets

used wi thsthesg; dayirGeangd! erabiemex@eesusffFugw%g%ﬁa éBﬁEk@iiﬁSg St f
is usually required to operate and naintain such pressure driven devices.

It is thereforanfupdonematiat Fhehecpélapnebaefentaavespuef$eévtvengraV|ty
feed int ravenoggng%;ghgqast’hgt fh?ttﬁ@i-y rBS r Oug%@@gﬁ@!ek:@ﬁ' Eﬁeaggvh%fmulty

attenpts to control pressure variati & ange of pressure in
gravity systenénhdeeeb@emlecnpbecameun&ndfexp@nSRwe anfupefll tTherbagsle a

beon del 1 ver ediaf SEudiay: e aniBhEel uln, B RRUTRA poddal’ hRE AT oo
part Ccu en
4,137, 91aoand ﬂhéSExt&&lomsclabe exauolte sfobolutiony dedivered is,
therefore a #ect .of t g%?aﬁlon bFrp g I de - an intra ggu e %very
system t hat na T (R Héf A ™ ﬁr SuPERLE M a €t RRTHVERAL i on
is on the calibrated scale.
Flow rate of solution is typically controlled by
adjusting a roller clamp on the plastics tubing which

15 connects the intravenous solution container to the patient.
Plastic creep in the tubing at the point of impingement of
the roller causes a change in internal dimensions of the
tubing and a result change in flow rate. Thusg, it is
necessary to reset the roller clamp from time to time.

20 Normal production variations in the wall
thickness of the tubing also causes difficulty in setting
repeatable flow rates. These problems are further
compounded by changes in the head pressure as the
intravenous solution container empties. For a ome litre

25 bag, the variation in head pressure is in the order of 12%. -

A further problem with gravity feed of
intravenous solution is that of shutting down flow before
the container empties. Because of the changes that occur
in flow ratee as set forth above, medical staff can expend _

30 excesgive time in checking the container for runout as it
is not possible to assess accurately the time at which a
container should empty.

Pressure driven infusion devices exist which

correct for all the above difficulties but these devices
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According to the present invention there is provided an intravenous
delivery systemfor delivering a volune of solution to a patient
intravenously froma solution container positjoned above the patient and
coupled to the patient via a | ength of narrow flexibl e tube, said system
conprising franme neans to support the sal ytion container gbove the solution
del i very outl et,*hBafi¥PfEerY s%mi h‘éh%cﬁﬁ%é#rféorn IMIGEEALIOT §ehFs 1Bedy

constant head ofwptBSSHeee a8UicePCird elldl spipaaadies alrauibareldelr at ed
scale on the franme maa?s, t he gginter b ir;g a%{e?%eto nove with the
container to proSPAErRLdghl SFALT St BB e & OS5 G o™ el i ver ed
to the patient. Ragheaahl yuchhpréfduitd @iz aldidlicdss SuEpadethddedyan arm
that extends | aterall éﬁf roggt he frame neans,_the pointer being constrained

by the fram® to HFBYESHEF ahtPHoeihetdt itiet dP% e sss efifectdmeaigrarity
noves. In a preéear iadravbadiiesifscdbat] Wd Gasko AR antl &d1liuikl e
bag that is hung froma roller supported by the frame neans, the neans to
rai se the contai REEVEEGHEr REFETPHR AR TP hINPaEs FaRetion &baawsh nd
the bag onto thechghf8r o#ShkhdepPédfifre HiE JRAIXY Gydbtiedls Yhavel Heed he
roller is preferably_a spring which can be tensioned either by an
external |y rotat @8PRlRgAGPE BPALPRRVNMER PR fitldc dfeMrogPdend Fommler and
relative tqgthe gakbbtatednagah or T SUSHEIRP "t MR loFO doitlidss 2l e
adj ustabl e clanp and cut-off nechanism In a preferred enbodi nent, the
periphery of thehas|Peen depavereditd adaeiviaT ddderen-def Baitept® gap
whi ch al | ows thez,egﬁhy?etq%t hogvi’fa'ié‘,e £2384 908 NG (33,9 FNJilldfe but

prevents the portion o e bag contai ning solution from’béi ng wound ont o

the roll er wher ebyamhdegagf such systems.

It is, therefore, an object of the invention to
15 provide an intravenous delivery system that maintainsg a

constant head of pressure.

Summary of the Invention

According to the pregsent invention there is
20 provided an intravenous delivery system for delivering a
volume of solution to a patient intravenously from a
solution container positioned above the patient and coupled
to the patient via a length of narrow flexible tube, said
gystem comprising frame means to support the golution
25 container above the golution delivery outlet, means to
raise the container as it empties to ensure a constant head
of pressure, and a pointer displaceable abo_ut a calibrated
scale on the frame means, the pointer being adapted to move
with the container to provide visual indication of the
30 volume of solution delivered to the patient.
Preferably, the solution container is suspended
from an arm that extends laterally from the frame means,
the pointer being constrained by the frame to move up and

down the calibrated scale as the container moves.
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is not ,raised at a rate faster than the rel ease of solution. The abut ment
I s advant ageously defined by a second roller supported by the franme neans
with its axis substantially parallel to the first roller and in close
proximty to define the gap therebetween. According to the present

invention there is further yprovid N del,ive stem for .
deli vering a vol ume of sol l}t i onbt ggggg%?i%&ﬁ?&?n %Z%’eﬁb%%l{/aﬁftf%lngna@fqng?ilﬂFé
sol uti on bag posiitsi éndd eatidle bhg phatens budocHuphed tollde patpettedviby a

length of narrowdhj.exdhl.e tmg%s,sghg BYShEMEEOIRLLS ! O T LBIIE, {I0ADS

including a roller adapted to suspend the bag ove e solu |%nrdelivery
outl et, neans tocospatie inge meghisetot axhphilyt hetdbg vmt ordhkex atd erirms tihle

enpties to epsur t gnt f _press .a_poipter displaceabl e _about
a calibrat edgscaﬁ)g%o%q{lﬁ)e Fa%‘gafdlrggng? %Eeg% FRERF blg?%gm%aorﬁ 18y oy
roller to nove wiriotattiee tieg rod lprovsdprefevably nali @t iog wwhidthecatlpene of

sol ution deliver t patient, nmeans_to ontrol t rate of flow of
solution to the S:%ﬁa\%eo%%%oftlftgf Qaﬁﬁ an%aﬁ’scg?gn%bf%nﬁ?tf%%?%e R M &YW
after a predet er diovesrargl dhispdhceoenti ofi hhe pebmtee| reriteivd acd Rhepat i ent .

According to the pre: g%tteidméeg&i on there is still further provided a flow
control and cut-o0 evice a&ap?éd to control flow of intravenous fluid

through a Iemgth of plasti chet apsten phefEEAbTE LXHPrHid REdA 6 AdFRELAbEE
be in engagenment qn eith si de gf t he tubing, screw threaded adj ustnent
neans to effect ¥ ¢ PSSPt REESPEEPAR 8P -the jaws to vary the flow of

fluid within the tube by cafapaeppéfgriée émbdatiedtle tHbHerdptirhNgs! aded
pl unger carried t%y tlhe devi ce _and di sgl aceabl e froma cocked position in
whi ch the springXPESnprePOEItiNAeEHRAJAGRNY @p abutment defining a gap

which allows the empty portion of the bag to be wound onto

15 the roller but prevents the portion of the bag containing
solution from being wound onto the roller whereby the bag
is not raised at a rate faster than the release of
solution. The abutment is advantageously defined by a
second roller supported by the frame means with itg axis

20 substantially parallel to the first roller and in close
proximity to define the gap therebetween.

According to the present invention there is
further provided an intravenous delivery system for
delivering a volume of solution to a patient intravenously

25 from a flexible solution bag positioned above the patient
and coupled to the patient via a length of narrow flexible
tube, said system comprising frame means including a roller
adapted to suspend the bag above the solution delivery
outlet, means to rotate the roller to wind the bag onto the

30 roller as it empties to ensure a constant head of pressure:
a pointer displaceable about a calibrated scale on the
frame means, the pointer being coupled to the roller to
move with the bag to provide vigual indication of the

volume of solution delivered to the patient, means to
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open tQ a rel ease position whereby the spring urges the plunger to engage
the jaws to cl ose the spacing between the jaws and cut-off flow of fluid in
t he, tube; detent neans to hold the plunger in the cocked position; and

tri gger nmeans coupled to the detent neans to’rel ease the spring |oaded

pl unger fromthe cocked gosit[on. Descrig%ion of .the Draw ngs. Enbodi nent s
of. the present FPRERPEoREGI FRERCHE bELABsRE i BRECHIPNSP oFPeXBRPIECTHI S ath

reference to t hgn@CREENANYbNGuEsaNE NGE1LLY ¥ht chif FlgurLedetsaa front

el evational view of an intravenous delivery system Figure 2 is_a_side-on
el evation vi ew DYedfatespined) Vel yie e©8 PRlRtLrRsR2eReeRNAT LIV EhrE akeribe
along the linespdeBent Figure 1 illustrating an adjustable clanp and
cut-of f nmechanism Figure 4 is_a cross-sectional view taken along the |ines
4-4 of Fig@re 3 illustratPPerEding) iRt EHpe LTIYPIL 10 IRR Liereg X still

cross-sectional gyjieMelakeBvahofdat BEoll B8AtPoP RhaFbQULEFS aLLUSET B4d %R
cut-of f nechianism Figure 6 is a rearward perspective view of the clanp and

cut - of f mechani &t cFrgEoed F1low af f aperveperspbeltridethrevwshf at hengtamt and

cut-of f mechani g €4 gy’ uBihg, atﬁéoééiééété&\%?hé&ﬂ&’ §2%8N285P0Eat 68 Bd nes
6-6 of Figure 1 |I?ustrat|ng a ratchet and pawl, Figure 9 is a
cross-sect i onal inj engagrmant| engeitker| adde-of othe| tabing, | Euevr titrerdade

L?gg;[ggcgﬁoﬁafQéjégﬁ?gﬁghﬂg?%ﬁgéo3299&c@°9§£££:i§$98£etﬁQ bSaling of the
jaws to vary the flow of f£luid within the tube by
compresging the wall of the tube, a spring loaded plunger
carried by the device and displaceable from a cocked
position in which the spring is compressed and the jaws are

15 open to a release position whereby the spring urges the
plunger to engage the jaws to close the spacing between the
jaws and cut-off flow of fluid in the tube; detent means
to hold the plunger in the cocked position; and trigger

means coupled to the detent means to release the spring

20 loaded plunger from the cocked position.

Description of the Drawings

Embodiments of the present invention will now be
described by way of example only with reference to the

25 accompanying drawings in which:-

Figure 1 is a front elevational view of an
intravenous delivery system,

Figure 2 is a side-on elevation view of the
system,

30 Figure 3 is a cross-sectional view taken along
the lines 3-3 of Figure 1 illustrating an adjustable clamp
and cut-off mechanism,

Figure 4 is a crogs-gsectional view taken along

the lines 4-4¢ of Figure 3 illustrating an adjustable stop.
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the lines 8-8 of Figure 1 illustrating the spool support of a length of
tape, Figure 11 is a cross-sectional view taken along the lines 9-9 of
Figure 1 illustrating the suspension of a solution bag froma roller,
Figure 12 is a front elevational view of the delivery system when

supporting an enpty sol utign.hagd.s Ri0W &, 13 5-$ e G253 8% ‘E%hen‘”a‘i‘é’n ?ken

along the lines 11-11 of Figure 12 Il l'ustrating operation of e cut-o
mechani sm Fi gurehd¢4lines TrHsef Ferdmnal :vlllewttzeﬁ&emgalqmgﬂtmii inreahahd b2

of Figure 12 illustrating Etfﬁfealsmxi 0 PR 108 JOlJi8ks o | gure 15

Is a cross-sectional viewsimlar to I%gure 1 ut shovmn use of a alr of
pinch rollers bed:bmmphendm\hefofﬂ:lvgm*@ral@mls a Cross- sectlonal VI ew of one

end of the top of a furtheg; r{%nfa %foxgj%%dsé,%tc%@ﬁc'ﬁl%r o% 2he

cross-sectional view taken ong t he i gure 16 gure 18 is
an expl oded perspb@pven&lmmfiammqml | ey and rat chet shown in Figure
16, and 7 Figure 19 is -y schenat.ic i} St I’%%Ic n ofalaqrc:{t her e(nbodllrrent of
the invention. Description ST et e &d EBSdiSTent s 1on essence Fhé*ong

i ntravenous del i yreylsyes ebr € coprEixpsren I r:alrmﬂ:ﬂ:écrmg vihixtdt chesOlatid @awl,

container in the form of J‘Iem%e bag 50 IS su pe d. .The S stemér
i ncl udes a calibrated scale 9 %nd Foith{ & e T vtlﬁéﬁ Sy( Vi 8687 ear

and positia® i ndthat i e 0f-1 het aiaynte af ifllmai:ztdtﬁtnd‘laﬂ:\éoeejbamﬁpﬁi logd af r om
the flexible bag So
torsion spring 1n a spool housing,
Figure 10 is a cross-gsectional wview taken along
the lines 8-8 of Figure 1 illustrating the spool support of
a length of tape,

15 Figure 11 is a cross-sectional view taken along
the lines 9-9 of Figure 1 illustrating the suspension of a
solution bag from a roller,

Figure 12 igs a front elevational view of the
delivery system when gupporting an empty solution bag,

20 Figure 13 is a cross-sectional view taken along
the lines 11-11 of Figure 12 illustrating operation of the
cut-off mechanisgm, |

Figure 14 is a cross-sectional view taken along
the lines 12-12 of Figure 12 illustrating the solution bag

25 wound onto the roller,

Figure 15 is a cross-sectional view similar to
Figure 11 but sbhowing use of a pair of pinch rollers below
the roller.

Figure 16 isB a cross-sectional view of one end of

30 the top of a further embodiment of the system,

Figure 17 ig a cross-gectional view taken along
the lines 15-15 of Figure 16,
Figure 18 is an exploded perspective view of a

shaft, pulley and ratchet ghown in Figure 16, and
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The system al so includes neans to |ift the bag 50 as it enpties to ensure a
constant head of pressure. The solution is fed by gravity to the patient
thyough a flexible tube 60. In the preferre?i7 enbodi ment, the bag 50 is of
flexible transparent plastics and is wapped around a roller 40 as it
enpties. However, it is upRral opfl {dal JdifeahReentinaRRBLaLa0oeMhhAER 2
solid solution container that is carried by an overhead armthat Is driven
to nove verticapphodinpntegpetlhet brrertiomne as the bag enpties. A further
feature of the preferred enbodi nent of the invention is the provision of an
adj ustabl e clanp and cut- off nechanism 100 associated with the novabl e

poi nter 12 thatPesariptionhef Brefexréd gophddiments he f| exi bl e tubi ng 60
and al so ald ows automaticyeut,.off.of f r .erm ned guantity
has escapec# fromthe sol u%’lgo‘%lugagcqg’o.édgwsfﬂ:(f\t/\aﬁrﬁn%u%hg%gtéggﬁﬁaﬁyfzgﬁmdr awi ngs
particul arly w tbmpeieegngeftrand| Yirosor wingP a tdrdlutnitaraventad ndel fdetiie
system conprises an L-shaped :fra 1 aving. a dwr projecting |eg
14 with an out vvg?ﬁﬁnyopf)r%j gg‘?fﬁ%{%;%%gsﬂaﬁ nsgme?%fr ‘vva?ﬁweQ agr?l(?egnd face 8.
The joi n bet weeinthedeasnaanalibrated) slsdleckl amshealidiessineghbaiandithe arm
15 is arranged upport .a pair_of rollers A0 and 41 t.hat posi ti oned
with their |ong%§ﬁ§i§§?‘%§%§ < easﬂba‘srt‘%rﬁ?“a’?"rlﬁ'epa‘r“a SCRt iRy Al EpP amount
peri pheri d9 spac€dfauifiothatli Bianssempaxpelldid fwind aite: Al earithlé]l bageso.
nmount ed between_t he spool housin 6,and end face .8 of .the arm 15 to_be

i al Ly rot at abTRS FREERs REFS.HALAGT i 4 kel he 8P 0o B o
proj ecti ng shaf emgbiait ioaenghoe gt cometdth diedld Af tpréBsullee skhabt 45 ends
ina flared Iocat{'lon,button 4‘;. The S‘Pp()l housi ng 16, sng:pports a spirally
wound torsion sPPIREeR 38 §8F I PRIOTRYERLYP G- thyeuss a

flexible tube 60. In the preferred embodiment, the bag 50

is is of flexible tramsparent plastics and is wrapped arocund a
roller 40 as it empties. However, it is understood that
the invention may also embrace a solid solution container
that is carrxied by an overhead arm that is driven to move
vertically with respect to the frame as the bag empties. A

20 further feature of the preferred embodiment of the
invention is the provision of an adjustable clamp and cut-
off mechanism 100 associated with the movable pointer 12
that controls the rate of flow through the flexible tubing™
60 and also allows automatic cut off of flow after a

25 predetermined quantity has escaped from the solution bag
50.

Ag shown in the accompanying drawings
particularly with reference to Figures 1 and 2, the
intravenous delivery system comprises an L-sghaped -frame 10

30 having a downwardly projecting leg 14 with an outwardly N
projecting arm 15 having a rear wall 9 and end face 8. The
join between the arm and the leg defines a spool housing 16
and the arm 15 is arranged to support a pair of rollers 40

and 41 that are positioned with their longitudinal axes
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both af which have one end located within the slit 46 and are wound onto
the shaft 45. The shaft 45 is driven by a handle 20 held by the | ocation
butiton 47. Rotation of the handle is controllged by a ratchet 21 and paw
22. The elongate |leg 14 has an enlarged forwardly facing surface 11 that is

furnished with asﬁﬁthfx&iSﬂlﬁCﬁ&&ﬂrhlelsidaeﬁ:h%lldeprr;L@h@QmEbabbacaashtJ;QQEQ
el ongate sl ot 25 The gm nter assenbly 12 is attached to the end_of the
flexible tape 199%P528°RefgATEd rBRG cxP 40 g8U4d £rgt merrhed bptaner
down within the ehRanspbol Tndhsing s REIIK Fgalenst otheneahidar asedossal e
11. The leg 14 is also provided when viewed side gn with a simlarly
calibrated scal e2¥®1L¥ TABARARIE Fi gthe 2211fTe dgoﬁﬁoﬁé‘ﬁf’gfﬁé%ngPFﬁég he

cal i brated scal eohé &Aat WechOs B ettShReWhate Whakiich shi dabhyappunted on
t he channel 27 of the leg. The position of the sleeve 26 can be adjusted

t hrough an adj usPEREPREFAANELED| 46 28 Tissistrdted Saevdife 1Ba3ef23ref ipeation
sleeve 26. The fyapRoAO4lS a‘ﬁlﬁétﬁ%élo xtb%sa&{ga%e@u&)go%teﬁﬁt sw%n:? Ho4ak! Y

a free standing post P that woul d be positioned besid
patient. Suitabl BOEPARBI APTHRANE A% WRldd as asdematht ﬁla??éb?-G F—‘F@epb%t

The laterally prghest 589wakEh lRa vl bdd | dry %o@c@&dvfijchéhetﬁéréﬂﬂédakoand
support the intravenous sol ution bag 50 that is made out of transparent

flexible plidsticareTweund pato e sbafl d5-veiFlisy stiadth4fdie doives Pyraed
inits peri phﬁéﬁ?ﬁg Qboﬂgﬁ&ebggléﬁe A% el %&b&‘i‘:’%tohahl'}y pflﬁt&t@ﬂﬁd??oeﬁe

44. The end of t | exi bl e bag 50 is provi-ded wth a sim
el ongat e sl ot (nbandhewap Ghatr@l(lemdar oy araticheth@dk and pﬁv@u?@ 11'}'he The

I N s e

that is furnlshed with a calibrated scale on either side of

15 a centrally positioned elongate glot 2S5. The pointer
asgsembly 12 is attached to the end of the flexible tape 19
via a weighted rectangular slide 150 that slides up and
down within the channel 27 with the pointer against the
calibrated scale 11. The leg 14 is also provided when

20 viewed side on with a similarly calibrated scale 110 as
shown in Figure 2. The component that defines the
calibrated scale is in the form of a sleeve 26 that is
slidably mounted on the channel 27 of the leg. The
position of the sleeve 26 can be adjusted through an

25 adjusting nut and bolt 28 positioned at the bage 29 of the .
sleeve 26.

The frame 10 is adapted to be attached to a post
that is usually a free standing post P that would be
positioned beside the bed of a patient. Suitable clamping

30 means are used to secure the frame to the post. The i
laterally projecting arm 15 and rollers 40 and 41 are
arranged to support the intravenous solution bag 50 that is

made out of transparent flexible plastics. The first

roller 40 driven by the handle 20 has formed in its
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tube 60 which is fed through the adjustable clanp and cut- of f device 100
to the patient, not shown. The solution' contained in the flexible bag SO
ise fed to the patient by gravity. 1In the illustrated enbodi nents, the

flow of fluid is controlled by the adjustabl eclanp and cut of f nmechani sm

100 that is attached to the downwardly RI‘OJ ecting leg 14 of the frane neans
10 -vi a the poi nt BETARLEHH] F“i?l"“ﬂé\ﬁﬁvé otj 3 wifRgRrSERER thatPeHd-ioned

invention in itspbogadest asReEnd @Y eNBr 268xAbLLENMLALSONAE F:dd Rled AW, A
control neans (not. shown) that is sinply goleoned bet ween t he base of the
flexible bag 50 &APLLAELyaomaf1fd ﬁ&&f‘gﬂ PnglaFr EBPT ySRT thdto tterdeane

10. As shown in Bvad ehel ndidk 44aNeigar@r edher @gbabhgi $o H HUNESy Sddh the
the flexible solution bag 50 is lifted as it enpties %y vvraci)l ng the enpty

end 51 of the bag°dr6and’ pe mhoym Asl Féguze, lTﬁEdr b8 | epunbed svigialdnip

rotated by tensi QRiaphetN@ sl UoSic@ SRLGEH &8 EB% %ﬁlﬂ@&'”ﬁf@xiﬁhé 09U
housing 16. In the enbodi nent shown in Figures 1 and 2, the handle 20 1s

mount ed ext er nal Epbgf 60habsisdo|ishEgs ﬁQIQBQhTﬁéehaﬁmlet@@)lﬁ! sckammtand tant-
tension the spriggelBeyibe HdioChel col padiRap, A4-PLRYEN! S Rl AdAftfy the

roller 41 and the bag 50 is suspende romthe ro | er 40 un spring
tensi on. \WWen t heonpedimed dn thes&lexiiblpahhrg2300kst fedroe ctie mtient by

oo, o Chhey e D SLSUEREUARLALERIEE, e AU Tod i
sol uti on bag 50 eﬁsmmﬁéiedt et &hej gdnusr-eb&el ohawp amd cutt |aff @mnmm
Lo 19,0 12 PaBoRket 40° RACHER0E e ABLOIMEL MEMALLEERS e
rotate and the enpey feathes neainst 1@ bag t:hev\paﬁpeelraaesladbl}heu.ol |#ywever,
it is understood that the invention in its broadest aspect
15 may embrace a conventional roller clamp control means {(not
shown) that is simply positioned between the base of the
flexible bag S0 and the patient without being directly
coupled to the frame 10.
As shown in Figures 1 and 2 and in greater
20 detail in Figures 8 to 11, the flexible solution bag 50 is
lifted as it empties by wrapping the empty end 51 of the
bag around the firgt roller 40. The roller 40 ig axially
rotated by tensioning the torsion spring 18 that is mounted
in the spool housing 16. In the embodiment showm in
25 Figures 1 and 2, the handle 20 is mounted externally of the
spool housing 16. The handle 20 is rotated to tension the
spring 18. The ratchet 21 and pawl 22 prevents rotation of
the roller 41 and the bag 50 is suspended from the roller
40 under spring tengion. When the system is in use, the
30 pawl 22 on the ratchet 21 is released at which time the
spring 18 endeavours to cause the roller 40 to turn to lift
the bag. However, the weight of the contents of a full

solution bag 50 ensures that there is no rotation of the

roller 40 or lifting of the bag until the bag becomes
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The sgcondary roller 41 is nounted near the periphery of the first roller
40 and ensures that the spring 18 does not overlift the bag 50 especially
when nearly enpty. As shown in the side on view of Figure 2, the bag 50
i ncreases in thickness at the top of the nmenjgcus of the liquid. Thus,
overlifting of the bag is prevented by the thickened section of the bag

caused by the |igGuitdPRisCSH delledge! ff isond tehiAat he agapnbetrnaen the
rollers 40 and 41. The handle 20 that tensions the SEI’I ng 18 is coupl ed

directly to the ¥ekeafad o Fhs EPFdngodf £4uGSs; fbesrattes 400 tBerakpkel gnd
di spl aceabl e. | feddemardlead@1 S0 ehetBalaslk eRabbeashablindbehe EBQlQQtZt ed

profile showmn in Figure 1, the ratchet 21 is pulled clear of the paw
whi ch rel eases tTe fqudary Fi9d 1ezudds ishacuptedgnest: sheanssirheryopler

to rotate agd F“HﬂeLﬁlﬁégaJﬁ%ie%OAOTgidprﬁhﬁ%sl%h%%akh@0¥5§1ﬁa igddQQE“ﬂBEe

calibrated scale 11 is coupled to one end of the flexible tape 19 via
slide 150. Wth Q"fﬁ?lﬁkﬁmt@e b2 0| egresipldyl wheot npesilvi emptivt bdsosbewn

aligned with thg &P | g t bat . as
been rel eased fromt &b t];?eft qu%% |I%?t eggagai t]L glrﬁ%tglgég 29
rotation of the qrhjimlmeﬂfﬁo at‘t Itéleswa?fpt °£5t|'h|¢ mmsmtsapés thei Adungdup Thes,

tape 19 and draw g {ikdde R Bl nald s8NOUAeRELOUL D cHiIRRELDR Dag SO

is fully enpty, the pointer acent a position on e scal e
that will.iladi caates:tawxerqﬁ \cheadaol natuhsdeﬂpb'o@thmnuqulxﬁusxtenatsedsl fakldugeso

16 to 18, the tgﬁr.g__ Qﬂit&&rl rl%‘fo%aﬁ' ?)ﬁttea%no%hbel n ltﬁg_%skgned b rotg%}l on of
e's t

an external han own as st |on by a
downward pul | orbdriild e thhtatenadona ther sh2ing pel hedcdametmdﬁbecbaﬁe

of the leg to  IN§ LAY Yiohul" 5" S0t el 2heTn2tahese 48 L8 e
axially displaceable. If the handlie 20 is pulled back on

15 the shaft 45 to the dotted profile shown in Figure 1, the
ratchet 21 is pulled clear of the pawl 22 which releases
the xrollexr 40 and causes the spring 18 to cause the roller
to rotate and pull up the bag 50.

The pointer 12 that moves up and down the

20 calibrated scale 11 is coupled t6 one end of the flexible
tape 19 via the slide 150. With the pointer 12 pulled to
its lowest position, it becomes aligned with the zero on
the base of the scale meaning that no fluid has been
released from the bag 50. As the bag 50 is lifted as it

25 empties by rotation of the roller 40, the shaft 45 in turn
rotates, winding up the tape 19 and drawing up the pointer.
As shown in Figure 12, when the bag 50 is fully empty, the
pointer 12 will be adjacent a position on the scale that
will indicate an empty bag.

30 In the embodiment illustrated in Figures 16 to
18, the torsion spring 18, instead of being tensioned by
rotation of an external handle ghown as 20 in the first
embodiment, is tensioned by a downward pull on the tape 19

as the pointer 12 is pulled down to the base of the leg to
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enbodijment, the roller 40 is coupled to a separate shaft 245 that has

el ongate slit 246 and termnates in an enlarged button 247. The handle is
repl aced by a pulley wheel 220 with a hexagonal internal throughway 248

t hat accommobdat es a correspondi ngly hexagonal Ty profiled exterior 249 of

the shaft 245 IHE 9QROSKLS:€8nOba! PeSBALLLLRELNISS, B, SO hh Sted

portion 251 that nerges into another hexagonal portion 2 finally
termnating in ae@ybdndtﬁp@al tbpdrpldpoct Pois 26Gunled eto ce b erarst-a adtafon.

The pulley 220 i o] o] i i g accgmodat e
the end button 2 99 k‘ \r%,e?lgh ??o%ﬁ%@e_rﬁggt ﬁg? g?ge xflféltér'gl e?als

provi ded with a pndpegednipulteragdndl s‘phgobaaéseohsmhenhacp@d riesu re emlz]aey
ratchet 221 VI a a, he aggnal ntr t re 224. t ed
cylindrical sI eeVe féogggs a%'%enl g'reLg% 8‘5,}1' %lg{r??gggg %93% h‘f%tﬁrra;r 3‘%@‘ into
a smaller cyli ndaccahxmpdattleanaZGQrwAaspbndmnmenhmagesaMi* hoxofhicdeagonal end

portion 263. The_s geve a carries | gngate_slit 265, al ong. it
periphery. The sPIt®265%0 %%?hé)%s ielevegﬁgg gggbm‘r%%ﬁt%gp PRt foftsﬁ:é‘e
torsion spring l8hafict heacimdleen spbbnlrwaabtpdrpoonidh3zendione miedf t he

flexible tape 19,in the | e | i ndrical ort The er, ortlon
261 is arranged tB*Be?R9 Fg'ﬁ% Ei‘&’%?fmf‘ PRE® B’Be?gg %i’%ﬁl%ft?%"'g%'ﬂ D% Re
el ongate | @@ of theridawviealaeddt beobexagaﬁansaxberredueédt&ueomsgmtaﬁﬁ of
the pulley 220 is arragg%g"tz% be a ﬁed fit withi a a simlar %hOflled
aperture 270 in THe BH | #2971# P°i‘ 8¥sPBoPRfi0BEFRig2E 65 B tIdh < S Heh &4
torsion spring l8o hbeopmodate thePdhlicButovf Bl CHEheBetditasi f208. Ofthe
causing the flexible tape 19 to cause_the sleeve 260 to rotate., Rotation

of the sleeve 269%Hd§1@ﬁe°FoF€‘Poﬁ°%EJFans 1BTOKigef HElEh A REIRREIDg | t s
fixed | ocation oaekaeoaaqohﬂagael 29516n FhHechaishBburedad enoasesmet [92edia

paw 222 that is fornmed
15 a hexagonal centrally positionmed aperture 224. A stepped
cylindrical sleeve 260 has an enlarged cylindrical end 261
that merges into a smalier cylindrical portiém 262 which in
turn merges with a hexagonal end portion 263. The sleeve
also carries an elongate glit 265 along its periphery. The
20 s8lit 265 of the sleeve 260 accommodates one end of the
torsion spring 18 in the smaller cylindrical portion 263
and one end of the flexible tape 19 in the larger
cylindrical portion 261. The larger portion 261 is
arranged to be a running fit in the upper portion of the
25 wall of the elongate leg of the device and the hexagonal
exterior of the spigot 255 of the pulley 220 is arranged to
be a fixed fit within a similar profiled aperture 270 in
the end wall 271 of the spool housing 16.
To tension the torsion spring 18, ‘the pointer is‘
30 pulled down which hag the effect of causing the flexible
tape 19 to cause the sleeve 260 to rotate. Rotation of the
gleeve 260 winds the torsion gpring 18 onto the sleeve

againsgt itg fixed location on the gpool housing 16. The

ratchet 221 engages a fixed pawl 222 that is formed
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12 integrally with the end face of the spool housing 16. In this manner,
the spring can be tensioned. The end of the shaft 245 acts agai nst an

internally mounted coil spring 275 within thgoroller 40 agai nst an abut nent
276. The coil spring 275 tends to force the shaft 245 outwardly so that the

hexagonal end 253jtedraqakedivht Bhé éndifidardsy dieofsidoad hewagagaheopeqing

277 on the end face of the pulley 220. In this manner, the pulley 220

rotates with the SRS BABRETanEREHEPEHRY (RpAPe CRPE3 RS e t ABasBEndf ytR® be

| oaded with a fulgha$@ WdisOBcR8JaghiiRie 48 adisething doseeracebiihgprohyer
40 fromthe shaft 245. This can be effected by inward pressure on the

button 247 ther eBy Scotdasthg FRLlebi 40 FHFAIMFL PR aPtREPENG7fhe TRRagoihl

drive portiofn 253.GlieQy 29f tRRaRPES! Hoclchd&id ofsst Raclakhel, 40- che

stepped cylindrical portion 251 then spins in the aperture allow ng the
roller 40 to be ftbeehpxagoapiberdr 2Pt 19 clecrtate Witdhn 248imilariyi s

manner, a bag Ca%r@%_iflietdt edxhGohl® SPLhEEg B Pod @l EabeeBROg L ZENT .
Once the button

outwardly to cau®elieyeRgqgenEnt this manrer.o|they pulleph@28ssenpresi wivlw

47 i's released, the coil spring 275 forces the shaft 245

ready for operati@Q. oIQ¢eb@3Ssnhhend eiSEaly A Thed Qn3h9B EBel Qfsdfinid icd S

al so possible to pull the pulley 220 rearwardly which has the effect o
pul I'i ng t hel&pi gbe 15adeddwikb pafehbtsolutidmtbaa. dheriecdschreneedfteohe
paw 222 thereby sgffect e € eTe ]lgk hi,g cenboglic L.

t he advant age thgtqstchergglqsiﬁg %égég%o£€o?§% a han f-eg: ?%St'englﬂ%%? ehglés
devi ce since eveeffearedabyewnivagdi préssuxel ¢ thee agtombR¢? thergbint er

has to be returned tq.t e p ) ' ensioned 4 n
one operation by i efgg'u I F’ﬁﬁ g%&% %{ejﬁfj%%%%%%%%ﬂ%’g\ﬂfggggpg%%gggﬂa%n
the calibrated sdalizre Doetiions252 speangofl&che dpesidtvenbhadi tbet endsof the

15 roller 40. The stepped cylindrical portion 251 then spins

in the aperture allowing the roller 40 to be freely

rotatable relative to the sghaft 245. In this mammer, a bag
can be fitted to the roller 40 as in the first embodiment.

Once the button 247 is released, the coil spring 275 forces

20 the shaft 245 outwardly to cause re-engagement with the
roller 40. The assembly is now ready for operation. To
releage the tension on the torsion spring 18, it is also
posgsible to pull the pulley 220 rearwardly which has the
effect of pulling the gpigot 255 and the ratchet 221 that

25 it carries clear of the pawl 222 thereby effecting release.

of the spring 18. This embodiment has the advantage that

there is no need to rotate a handle to tension the device

gsince every time a new bag is fitted to the assembly, the

pointer has to be returned to the zero point. The s8pring
30 can now be tensioned in one operation by simply pulling

down the pointer to the zero position on the calibrated

scale.

The torsion spring 18 in both embodiments is

known to those skilled in the arc as a reverse wound
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known, to those skilled in the art as a reverse wound 13 reticul ated
torsion spring. These springs are particularly used for cable rew nd
mgchani sms and in the clock industry and thgsspring has been calibrated to
ensure that it has the desired spring tension to pull up a solution bag as
it enpties. |trb€ibURQEEANEOEADEN [4r SIY | NOThEs S Whi Ch@Mtd Yo BAHGHIQ S t
the bag progressively as it _enpties to maintain a constant head of
pressure. It istBfdeferobaPlRate iRl P Eems PRt el R PGt e pitddEtane

that a careful ghQi €8eOkpsPhlNPadasedd HL1IBHLLD EHSHEALONIRAL it has
calibration. In the enbodinments show in the acconpanyi ng draw ngs, the

poi nter forns p&Re BFSiREdBPESRALIEALIAMpFAPEY ERit2 ot Pl PADFS it
through whisch tog,Ehgxi bl cdphi yeryridbe EQat ScR@SSSFindef Aldde PfcidleS
assenbly are shown with particular reference to Figures 3, 5 6 and 7.  The
adj ustabl e cl anptanggcte diftnEhndie RIVT-eeRPYeLEsan pt amteenid ded
conponent havi nﬂafzﬁeaaﬁau Yookl ROLL VEE | Srdldud0? | oL ned BadrM&idd cal |y
extending side wall 103. The end walls 101, 102 each have an el ongate sl ot
105 i nto whi ch thatf Fhespl ekilbedcinikhe oznt cdouhecappueciake ddtdthes a pair
of jaw nmenbers. d [ ;@A aAD6: LS o,;g% l.ect fQrmed
on the inside o?&tgﬁgagi gég\%ﬁ?fbﬁoés%ﬁ%oveag‘f% ?%.W 1 % ?%/ %‘%ﬁlg% éa%;:éaﬁ%

i ntegral &%t enscabibiathenend wall 102. The noveabl e jaw 107 conprises a

head 109 joined by a |eaf nerber ;,%Q ggg; I t t .
resiliently pivot relati v]é to (?_he &e Jta‘ev Al%%@n#f}g {}?\A%C%%L’\i\%%pggﬁlr? a
narrow gap 111 dnawinbBchthaepoimeeBfoxms qpate dofisthéoadswstdbhIpiraladpifige
adj ustment of the.cla 0.is.proyided b f r d pLpj ety n b 115
formed on the bgg% SFQPH%Q devzge ¥69 éhrgﬁgh 8£¥@h Lﬁe ff@xfbieghé%avery
tube 60 is passed. Details of this assembly are shown with

15 particular reference to Figures 3, S, 6 and 7. The
adjustable clamp and cut off mechanism 100 comprises a
plastics moulded compoment having vertically spaced ernd
walls 101,102 joined by a vertically extending side wall
103. The end walls 101, 102 each have an elongate slot 105

20 into which the flexible tube 60 is located. The moulding
defines a pair of jaw members 106 and 107. A fixed jaw 106
is formed by projection formed on the inside of the side
wall 103. A moveable jaw 107 is formed as an integral
extension of the end wall 102. The moveable jaw 107

25 comprigses a head 109 joined by a leaf member 110 that
allows the head 109 to resiliently pivot relative to the
fixed jaw 106. The two jaws define a narrow gap 111 into
which the tube 60 is located as shown in Figure 3.

The adjustment of the clamp 100 is provided by a .

30 forwardly projecting web 115 formed on the base of the
clamp assembly to include a vertical pillar 132 which
supports a slide 116 that is coupled to a threaded shaft
117 which engageg knurled disc 118 carried in a rectangular

enclogure 119 that forms part of the glide 116. Rotation
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cl anprassenbly to include a vertical pillar 132 which supports a slide 116
that is coupled to a threaded shaft 117 which engages knurled disc 118
carried in a rectangul ar enclosure 119 that forns part of the slide 116.
Rot ati on of the knurled disc 118 causes tht®slide 116 to nmove in a

vertical plane up and down the shaft 7. As can,be seen jp Figure 3. the
tip 120 of the squgegﬁé“é‘?ﬁae&é}ﬁ?e sé:aé‘fget"héhfaeﬁil‘%oig? 'E‘gem?‘é?v A
and novenent of thecsidde dilihd pMRAIahd @SS thiae shavt 10771 0 A®Veah wargllan t o

adj ust the gap 111 between the‘{aws 106 and 107 and _therefore vary the

cl anpi ng force orr®t HETHE&i bl SRS 20TRE Lhe- Satdfethbrfrinyes );;?’Eﬁ/im

by a.spring | oadeg plndgesad30id hat the FauNtied gRaambeéhatad ohafdydal
that extends laterally fromthe pillar 132 formed on the web 115 of the end
wal | 102 of Bhe prdsturverbAanaff thee ISWafll715e earei dawardhy |te gt 3s

and the plunger 13Q has, a1 TP HARlEnY co%t §adisNg obabha 1887 tha difedf S0,y
to, in a spring | oaded nmanner, clip against a pointed shoulder 137 that 1S

formed on the uppére chepmEing fogce1 98 thenfderablpetvwlet&hgul ar slide 150

that is secured to the basen@f chBeohidPRedRanidlieishdddvildh iy, EWRA-iJY 0 a
stepped aperture 139 in the rear of the slot 138 so that the weighted slide

150 supports t he ldadgsd aiunger 380 HhakaABsReRObed qhea dramigantesy shaftudes
a forwardl y; proj §Gly ng, %A@#&nqategag'w k%@%ﬁ?ﬁét 1 PRAD 0P I4d b 12

plunger 130 1s depressed as shown in Figuie e projecting end
clear of the reatheaselnfllithethshe 09 whlilhdOpRaef 19Fe piastdjass mdvlsligigp

140 i s provided tpﬁ JeO0nta 4f t Qe s‘lﬁpgyfg

particularly w tﬁﬂlree er e{r%:ceq:atlo%%?ggfregsg:%cg%g %’r%}% %%%r%ﬁ I't e nd ]ﬁ?e
el ongat e sl ot 25ham hereamerddly exgenddngdtand 136 cohspl dos o ranged ted in
knob 144 via a tQT%%Q%QmFH%Lhe%4§anIQE§ clip against a pointed shoulder 137

15 that is formed on the upper end of a slot 138 formed in the
rectangular slide 150 that is secured to the base of the
tape 19. The shaft 131 is keyed into a stepped aperture
139 in the rear of the slot 138 so that the weighted glide
150 supports the clamp and cut-off mechanism 100. The

20 plunger 130 includes a forwardly projecting end 141 and, in
the loaded and open position, the plunger 130 is depressed
ag shown in Figure 3 with the projecting end 141 clear of
the rear face of the head 109 of the jaw 107.

An adjustable stop 140 is provided on the front

25 face of the leg of the frame as shown particularly with

‘ reference to Figures 3 and 4. A plate 142 fits behind the
elongate slot 25 in the front of the leg 14 and is coupled
to a knurled knob 144 via a threaded shaft 14S5. This
arrangement allows the stop 140 to be adjustably slid up

30 and down the front face of the sglot 25 in the leg to a
posgsition where cut-off of fluid delivery is required. By
posgitioning the stop 40 and screwing down the knurled knob
144 at, for example the position shown in Figure 10, the

cut off point is determined. As the fluid is delivered
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arrangenment allows the stop 140 to be adjustably slid up and down the front
face of the slot 25 in the leg to a position where cut-off of fluid

deld very is required. By positioning the stop 40 and screwi ng down the
knurl ed knob 144 at, for exanple the positionighown in Figure 10, the cut
off point is determined. As the fluid is delivered from the container,

the slide 150 and @i -eid smehitieat) Kb |61 Havis opwal Hue Wi mdcB@ntigR 8bo
t he plunger 130 abuts the underside of, the stop 140. This causes verti cal
movenent of the plRufHet L 3tPHrE o nd SRtRR ISF s @dvpgessi3de 2b8pst o

be pul | ed upwar dithes auddids idwe cownargtap rai ectiig sheueder«k34chg cl ear
of the tail 136. Once this is released, the coil spring 135 urges the

pl unger 130 for wlCHISPERF tcffattbcené’lpi”cﬂeé”ctlﬁ?g toh P PP 3y eyestupd lregnuses

the head 10% of tlhe saGeRd 5w bd Qhli tupfrd AYy RRRGLY mecawhﬁ§§dwe
tube 60 and cut off flow This arrangenent is showm in Figure 13.

wal | 101 of the PFEFSHSNhAbPHAEeTad 3Gy e KdeFim@Tl slgetadd WBFh aOnce
downwardly proj eehiiRd ild Relibhsdd, CRHOCY:AS g F}OSngd 15886685 Phet g?‘dﬂsed 199

of the second jaw 107 holding the jawin a ¢ configuration
ensuri ng agai nst feavREFValsor &hags &hef Dtﬂ%egltam egdnrddRamngaves Thee rear

over-hanging | edge 142 3dd bs L7 pRLOVGISRPIAL k9 hULsal! ! gl can be

manual |y effected to cl ose off the f enanewba
Once fittedOt helewréflﬁ' &on coupreisgsatbe &nbet 166 sndpcﬁﬁ aﬂﬁusled priieis t o

wbul d 1ol ude salt hangareRic e bRUR AN Egtk 4" | ¥RECPeRtep LT oS0 L fieme

the systemis desilgmdatssebblusbabl enwpverahhntyipesledfigenldévedehsa

delivery. inn Ablaifaliye o RE30s ghath ifl 987 GnilR P80aELO Bblnd L S
of the head 109 of the second jaw 107 holding the jaw in a

15 closed configuration and ensuring against accidental
release of the clamping mechanism. The over-hanging ledge
142 and 1ip 147 provides positive shut-off which can be
manually effected to close off the flow when a new bag is
being fitted. Once fitted, the cut-off can be released and

20 the stop 40 adjusted prior to operation of the system.

The intravenous fluids delivered by the system
would include saline solutions, glucose and blood. It is
understood that the system is designed to be useable with
all types of intravenous delivery.

25 In an altermative means of winding up the bag
shown in Figure 15, the upper end 51 of the bag 50 is drawn
through a pair of pinch rollers 280 and 281 before being
wound onto the spring tension roller 40.

In a still further embodiment illustrated in

30 Figure 19, the bag 50 is arranged to be pulled between a
pair of pinch rollers 335 and 336 similar to those
described with reference to the embodiment shown in Figure
15 by a hanger 334. The rollers 335 and 336 may have a
pre-set gap or may be pre-tensioned by a spring or other
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through a pair of pinch rollers 280 and 281 before being wound onto the
spring tension roller 40. In a still further embodinent illustrated in
Figure 19, the bag 50 is arranged to be pulled between a pair of pinch
rollers 335 and 336 simlar to those describedigmth reference to the

enbodi mrent shown in Figure 15 by a hanger 334. The rollers 335 and 336 may
have a pre-set gaps0iilsy gy ad ei'ﬁéieﬁim tihe &oﬁlpbhﬂgoﬁl’tﬂé hfagtshl sdddpyiy
nmeans to squeeze the top end of the bag 51 to apply pressure to e

sol ution ag the bdy ‘%eavh? 4 #i? ThEsr 5PPeP8Y TReIharyetP durqugh the

connected by a drlz\tﬂlldmagem&&atxwe&n 3IPAEHGY caasubdbat By 33T rividel SIS
accunul ator 337 has vol unme i nfused scal e 338_and a required vol une set

scal e 339 provi ded¥h B ATofPeFSRe asFpmulators33L. 5 ThPt AReTIY MG gasor

fromthe energy ac@EmMiadt & vditndeO ihrhls@y 3dhust 9Bt 2880, C:!»Eq@ﬂ‘zfedﬂ%l%eloo
of the kind simlar to that described in the earlier enbodi nents.

adj ust abl e f1ow af@®tcFcader 338y Previided ryser freat séaernidkal |'§hq1ha ﬁ{ﬂg@re
19. The energy ageuifed! QinkdgeMUoderoh 8BY SRBYEDI SOLuLPH BT Jaaua aJ3s

strut, a compression or tension spring, counter balance weig t li'c
or pneunatic cyli AideMs agiugteent ead| FugrpfEnderice- h%@o@fc#hQthﬂd\ﬁyﬂllar

nechani sm  The diioV@nhichkager3z8&anay Rged eséi?iértéﬁéoc?ﬁ:?%&% d a

pulley, a solid rod or pneumatic, hydraulic or electromechanical |inkage.
The device M beaﬁﬁﬁﬁﬁéélsnféoﬂbﬁéd(ﬁBF ofifvAevicer imrikluatimated e shown

n the earlier e t ey ref e ggﬁp
;olutlon contalng?eﬁfgga?gg%pg %ﬁprgg?%gs {ﬁé %h dg#%ﬁgk'akﬁg 397 gay
system coul d be nbe|#neanwocaatenweaatéoamrsgmm a| aitgamn sgomttai mer. I n
this case, the sygbap-wadkdnP§r208RES8nSaptNAS, téghéggge%glancgsw%kagged to

a pole and
hydraulic or pneumatic cylinders or electrically driven

1is gservo-motor or clock work mechanism. The drive linkage 336
may be a cable that passes around a pulley, a solid rod or
pneumatic, hydraulic or electro-mechanical linkage. The
device may be mounted on a pole (not shown} similar to the
pole shown in the earlier embodiments.

20 Whilst in the preferred embodiments the solution
container is a flexible plastics bag, it is understood that
this system could be modified to accommodate a rigid
solution container. In this case, the system would be
adapted so that the container is clamped to a pole and

25 moves up and down the pole as the rigid container empties.

Further features of the device that are not
illustrated in the accompanying drawings concern the
provision of visual or audio alarms that provide warning
signals when the container is almost empty.

30 A further use of the system described above could
be modified to provide a pressure infusion device that
operates independently of gravity. A device of this kind
would be especially used in emergency situations such as

with ambulances and as a portable unit that can be used in
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noves. up and down the pole as the rigid container enpties. Further features
of the device that are not illustrated in the acconpanyi ng drawi ngs concern
t he provision of visual, or audio alarns thatlaprovi de warni ng signals when
the container is alnost enpty. A further use “df the system descri bed above
could be nodified to provide a pressure infusion device that, operates

i ndependent |y of Y@t yhone d"e@gﬁ%p%f“fﬁ?gtk??\‘d' wollreR B gt i) used in
emer gency situatd OnsasUeh, ashai b inanbdbanees wodldshe pdd al) expgPlit t hat
can be used in certain hone therapy situations. Wen used in this
situation, the FTRICTETIE?sEMDUFIMHR HRBALR oERHPPIT presfamse tihe e virtuioyt
wi thin the bag tgr foh&epddeahd Uide SUELOT pAPLDAGY B B 1O dh @ RAtIANt Vi a
the flow control nechanisns. The intravenous delivery system descri bed
above has been REGRARIERD- be a sinple and effective neans of operating
gravity fed intravenous dejhe/efterahindlEy it S OW A85 Rl %@@)&ﬂﬁ@hcgb?@a of
the volune of solution delivered and provides easy to operate nmeans o

adj usting the rdws dredn oifs Feredi ¥R ke nechireben dut effjantiijvey melgesc gif- of f
to terminate flQudfsSOlditdAidperdevicerdasnddls addivdignal Hdvantage that
through lifting the bag as it enpties, a constant head of pressure is

mai nt ai ned. |t nzpwdes ayaeadiatinticationfof Hakivalunes @f iseduglione can
be mass prgguce L v AP i S hﬂ;ﬁé}@ her; . cal
centres caﬁgens(uar%ﬁ%at edr%ﬁi %ﬁtﬁfé%e%%lggé%ccessét'taéo%aegg%slgefmgh?%gqéggi ce
is sinple to usé&hendatoerhdilowqngludionstamechiinisméiar. adjustisgakbe
been desi gned | @ GNU¥e @RS Ql: LA Albud o N1 51000 GUALE 530 ene
nonitor the delivery of solution by casual 1 nspection froma di stance.

Whi | st bei ng eas@diciopslatesihveantagspadiat itketough 1ifting the bag as it

empties, a constant head of pressure is maintained. It is

is envisaged that devices of the kind described above can be
masg produced at reasonable prices so that hospitals and
other medical centres can ensure that each patient bed has
access to a system. The device is simple to use and does ..
not require constant adjustment. It has also been designed

20 to ensure ease of reading so that the nursing staff can
monitor the delivery of solution by casual inspection from
a distance. Whilst being easy to operate and competitively
priced, it is envisaged that the system would be both

reliable in the senses of durability and accuracy.
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priced, it is envisaged that the systemwould be both reliable j thﬁglmai
senses of durability and accuracy. 18 Cains 1. ' (&
delivery systemfor delivering a volunme of solution toja ﬂ (n

i ntravenously froma sol ution container posifgi oned above t

coupled to the patient via a length of narrow flexi ble tube, said system
conprising frameilagaws to support the solution container above the solution
delivery outlet, nmeans to rajse the container as it enpties tgéensure a

np
constant head of-pressur ePPatRESR M B A SR SYFtE 50Tt g 1dIPFBPE 8d

scal e on the fraaRulRaBE, sbi€t PO N ST a DSl ik Ad e oM, Wrlda he
container to provide visual indication of the volune of saqglution delivered

to the patient.sglution coghainef pR2HoirnefbaRANY tdhes PehigdtorddhForeled

C aim1 wherei ngbhensobltieAt COM 2k NE&ndth LB RENGRA; ff1RiM A iibleNakaia
extends laterally fromthe frame nmeans, the pointer being constrained by
the frane to nDSESLEERAREEEIFLIRALEAPE AR tQ AWPPArtt f&ec SPLATAOR noves.

3. The intpaygnaus G851 eENe SYSTEMGE G Quitelter mehdlMed or 2
wherein the solution container is a flexible bag that is hung froma roller

supported by theaipantbrespstainer mmnkt tarntdiese tchensymeadn €ORESAPE Sead
means to axiall xfrghaasuw? £9A|§rp5)fht¥$1n%i£ﬁamb@ét Apble %%é‘.i&b.@é%lah

enpties. 4. e I ntravenous delivery systemaccording to alm
wher ei n t he poi acailei oncthe| fxane ré¢ang olthe noiatelry bedngt rdapsedt ke movker

noone direct! ofiphl tie! 8nPRLMLL d HINALAVUALYNRR on of the THE

i ntravenous del | very system accordﬁ' ng to 8%al m \/]\7ner el n tﬁe means to

axi ally rotate vbdume| pfrsolution delivered to the patient.
2. The intravenous delivery system according to
Claim 1 wherein the solution container is suspended from an
arm that extends laterally from the frame means, the
pointer being constrained by the frame to move up and down
the calibrated scale as the container moves.
3. The intravenous delivery system according to
either Claim 1 or 2 wherein the solution container is a
flexible bag that is hung from a roller supported by the
frame means, the meansg to raise the container comprising
means to axially rotate the roller to wind the bag onto the
roller as it empties.
4. The intravenousg delivery system according to
Claim 3 wherein the pointer is coupled to the roller
whereby rotation of the roller in one direction pulls the
pointer up the calibrated scale.
5. The intravenous delivery system according to
Claim 4 wherein the means to axially rotate the roller
comprises sSpring means mounted on the frame means and

capable of being tensioned to cause the roller to rotate.
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conpri ses spring neans nounted on the franme means and capa]:ﬂ‘ Placed
tensioned to cause the roller to rotate. 19 6. I}

delivery systemaccording to Claims$S wherein the nmeans to t

spring means conprises a handl e that acts to*fotate the roller agai nst the

spring means, and a ratchet and pawl to control return of the roller
agai nst the sprifhg nmeans. Tpe intravepous ﬁFllé"ﬁﬁ’éfugyﬂ%?Tv%‘FV’é@’s‘f%rﬁ°

according to O a&iihis Wahel b {dh e HP a0 tleReh@l otPEhBJs PRENG KOS | Ses
the pointer that is coupled to the roller to tension the spring as the

poi nter is pul | SPRRIIFAD Fdrandhfe (Y BICAS §R. rotate the ITRLLER(IERERHUS
delivery syst emt@f@%ﬁi‘ N e, W of dkenskeasd pawe! @bnﬁoﬂ@%f'ﬂa&rﬁu
delivery outl et includes an adj ust abl e cl anp to control flow of solution.
0. The i ®tf Shendirsl i iagaiypsady SthemsReEdBedPeg™eo O aim 8 wherein the
adj ust abl e cl anp i ncl udes 1 "BARTal@noUk 8&&13&9%’8§5Eem accord¥hg

i ntravenous del i very system according to Caim9 wherein the neans to cut
off flow in a sFliaig |oatkeredinutder nRaneh tehsAnsdbaathe spuites merng| anp to
cl ose of f flowi ﬁpﬁg!{%%el t s, de e t
according to C al-m-1 ergf n}’toﬁgtr?erar?:smt%o&gu%géﬁggahggf %%/{v #%1%%%1%‘] | ed
by a noveabl e stt@plmrx:ttlwh@mxawg!ag@dthp Dhenperntlerpublqas@gwmmommg

| oaded pl unger. | ntravenous delivery systemaccording to
Claim 11 wherei n}’t%heca&olsﬁrta}on of the stop is adjustable along the

cal i brated scal 8.so that frhewio&mragenous délivery spdteet axbq@osiinioono any

correspondi ng ton%?kﬁpk.% %3%% 1%b§% a&gg'wherein the delivery outlet

includes an adjustable clamp to control flow of solution.
9. The intravenous delivery system according to
Claim 8 wherein the adjustable clamp includes a means to
cut off flow.

10. The intravenous delivery systern according to
Claim 9 wherein the means to cut off flow in a spring
loaded plunger which when released causes the clamp to
close off flow in the tube.

11. The intravenous delivery systexm according to
Claim 10 wherein the means to cut off the flow is
controlled by a moveable stop which when engaged by the
pointer releases the spring loaded plunger.

12. The intravenous delivery syster according to
Claim 11 wherein the position of the stop is adjustable
along the calibrated scale so that  flow can be cut off at a
selected position corresgponding to selected volume
discharge.

13. The intravenous delivery syster. according to
Claim 9 wherein the means to clamp the sciution ocutlet
comprisgses a pair of jaws positioned on either side of the
flexible tube and the means to cut-off fiow comprises a

spring loaded plunger displaceable from & inoperative
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13. - The intravenous delivery system accordi ng to O ghiasRetike BédnRepldred

nmeans to clanp the solution outlet conprises a pair of jaws i
either side of the flexible tube and the neans to cut-off f ! a
spring | oaded plunger displaceable froman i mfperative 2 n

the jaws are open to an operative position whereby the plunger forces the
jaws to conpress RIfE tifive Where tdhse IGME RIEGWOPER, Lo an OMpERt H{¢ RRAIGISD

delivery system %feqréﬂap&ﬁeop g0l 3o uhekeRed 565 ¥ t Bogadad adidIshiRN o
nmeans i s provided to adjust the spacing of the jaws. 15. The

i ntravenous del i varopesyfiferfilatcordi ng to any one of Clains 3 to 14 wherein
the roller is prqgy ded wt n. S . ] udi |y
positioned | ocat icigri peg f r%%Q\Aﬂ?%%gtgﬁéggfeé?%fgggéggyn%%%ea u%ﬂlnf&to

The intravenous d@dlaiveds syheireringececdengthyeadydoadjvéti@inti meahig G.al5

wherein the permrkgoaﬁﬁd ttt&etalr%lglulsgr t%}gpggfgl:g_hgnggt Lacent an abut nent

defining a gap OWS enpt ron o e b%?gw?b be wound onto
the roller but prevents th@&hpointeoavehotbedéhiveont ayataeny aswloxtiiay tboany

bei ng wound onto the rol]l.er. whereby.the, bag.is_pot_rajsed at a rate faster
than the rel ease %51 §)§I0u gk ?7?’0 18 wh%ﬁglf‘n?g%vxé?lg%esrdleﬁ ipvré)rvyl%s??sf”é%’
according to C aiam &dongatednsibe dbolndhtgcanpentsesl by uuitdoneld dbcation

supported by the frane neans %EFIE axjs_substantiall arallel to the
first roller and®&{ rcgl'%(‘)’ W%K‘Sg: y inaéi?néa?h’@a’éa’f)et%"éfge'bet ween. 18.
The intravenous d@l.ivery sSyhbefhoeaoendng delireyn dysiudd @ickoirigéngptongny
means conprises g Lotg! Q) 3BE' 390" 18 SRLrdfn’ RSN MMNSN o8 (B2! 851 §Y O
ensure
is positioned adjacent an abutment defining a gap which
allows the empty portion of the bag to be wound onto the
roller but prevents the portion of the bag containing
solution from being wound onto the roller whereby the bag
is not raised at a rate faster than the release of
solution.
17. The intravenous delivery system according to
Claim 16 wherein the abutment comprises a second roller
supported by the frame means with its axis substantially
parallel to the first roller and in close proximity to
define the gap therebetween.
18. The intravenous delivery system according to
Claim 5 wherein the spring means comprises a torsion
spring, the spring force of which ig selected to ensure
rotation of the roller as the solution bag empties.
19. An intravenous delivery system for delivering a
volume of solution to a patient intravenously from a
flexible solution bag positioned above the patient and
coupled to the patient via a length of narrow flexible
tube, said system comprising frame means including a rollex
adapted to suspend the bag above the soluticn delivery

outlet, means to rotate the roller to wind zhe bag onto the

L]



rotatd on of the roller as the solution bag enpties. 19. This, ShédHas Been Replaced

I ntravenous delivery systemfor delivering a volunme of sol ufjy
patient intravenously froma flexible solution bag positi on}ﬂﬂuk‘lmm‘ﬁ‘m
patient and coupled to the patient via a | endth of narrow f ,
said system conprising frame neans including a roller adapted to suspend

the bag above teldautditetinterss din |suifedn s TG testapeathets areesure.
W nd the bag onto ptdﬁtedrlsp~gﬁ4 2B IdndiliP'd 2% 130U 88160881 gL head

of pressure, a pointer aceabl e about a calibrated scale on the frane
means, the poi niferszeingprnutited polnter heing connhede twi thet helbey to

provi de visual ingjcat. t.he v, f. sQJ.utign .del.i A e
patient, neans fn%q;(?oﬁ% rtgP ﬁee gr:5 e&%);i{??‘%v(\}eog)%o “"31 ilo;altc\é ?ﬁg égl %ggry
outl et and neansdlemsutafitedo el lon clgLiofdrdd aw aflecpazipnedemeansned vol une

of solution has been del.ivered to atient ., 2Q. A f.low control . and
cut-of f device §8§’§[ré’ (P it reoloé {}g'vé)‘%foﬁerﬁorlé\%éﬁ&s?of Itﬁxledd?g?gﬁﬁ’ﬁ gutlec
| engt h of pl astiagg meansg,td b toemd e AP dgi-of fj Blowaddpeedat o be in
engagenent on either .side of.the tubing, screw threaded adjuyustnent peans to
of foct vari at | o “BResrrERa P iste 0 egiElei, B BRens B bPE P, FB Ce
W thin the tubephyiesressing the wall of the tube, a spring |oaded

pl unger carried_hy the deyi ce and displ.aceagble fr cocked, position in
whi ch the spri n&tai’s conpr &s & waﬁd’nttﬁg’lj QPE‘ng]ngFB"‘éer%ﬁl k2l f i ti on
wher eby the spriaatodeEidie df Wiiavencuz)dFgaidnehravwght 8 LEAGERI G

spaci ng between the j.aws and cut-off flaow of fluid,in the tube; detent

means to hol d t R&2FFdEGe U e L5c BEY 56 COPBR18ARE IRFGgRAARESASER I ed
to the detent nmeansnbAgedleRds @ R tHYY BEde of the tubing, screw threaded

adjustment means to effect variation of the spacing of the
jaws to vary the flow of fluid within the tube by
compressing the wall of the tube, a spring loaded plunger
carried by the device and displaceable from a cocked
position in which the spring is compressed and the jaws are
open to a release pogition whereby the spring urges the
plunger to engage the jaws to close the spacing between the
jaws and cut-off flow of fluid in the tube; dJdetent means
to hold the plunger in the cocked position; and trigger
means coupled to the detent means to release the spring
loaded plunger from the cocked position.

21. The device of Claim 20 wherein a spring loaded
latch is provided to hold the jaws in the closed position,
the spring loaded latch being adapted to allow manual
closure of the jaws.

22. The device according to either Claim 20 or Claim
21 wherein the device is attached to a displaceable slide
movement of the slide causing the device to engage a stop
causing the trigger means to release the detent means to

release the plunger and close the jaws.
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| oaded pl unger fromthe cocked position. 21. The de\jSghcehilasBeen Repl
wherein a spring loaded latch is provided to hold the jaws
position, the spring | oaded |atch being adapted to allow | of

the jaws. 22. The device according to @ither daim20 or Claim?21

uherein the devige is al taghefhyia AAACEALEAT) | de. TBY EPNad o6 NG,
slide causing the device to engage a stop causing the TS ggeér neans to
rel ease the detZhtwineassn ttthe edease ttheaggladgdiuandest osemphes¢aws. disc 22

23. The vi.ce. accor di t ny. one of C ai 0to erein the
screw thr eadeddtglaajtus ren r%%&r}%@r%}gegg‘%ocﬁrlfgotbﬁa? ?ggfﬁr %%%‘é%?/g\,{s]ﬁ%p%rfaetﬁpby
a shaft attachedtareon e, tirentditsicowands itrige tties campuss Ngngdige 1P §DwLNGgsge
the javs to vary 1he ,30aging BEWRSL &G s
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