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RE- CERTI FI CATI ON SYSTEM FOR A FLOW CONTROL APPARATUS
Robert B . Gaines, Chris Knauper and Jeffrey E . Price

wo-bdEMD1dd+ THE | NVENTI ON The present invention Pel/asmss/018489

to a flow control apparatus adapted to |load with a
re-certification feeding set . BACKGROUND OF THE

I NVENTI ON Admi ni stering fluids containing nedicine or
nutrition to a patient is generally well known in the

"o B8 LR o ol e ko Ao, ARGl BbkarkrDs

apparat us, such as a punp, connected to a source of

fluid whi Ch depbyers £l ubgifos a Mi@%nﬁ

controlled rate of dgl4 w%rfxregb\geve here I's a need
in the art for an inproved control appar at us

having a recertif ication procedure that verifies at
| east one conponentIGLD b ffHEWISWENTGONapparatus is

functig within a predeternjned operational range,
SUMVAR @28 'NVEWf?’Gf\Il%er s8Rt LP nYeht PBNCPRE B LS
t SpBathouscoatpobaappal LaSwEORPE | 8&NgeA { F oML €OBL T O
gparatus adapted to load with a re-certification

eddhgIseet - a sensor for sensing the | oading of the
re-certification feeding set to the flow control
apparatus, and a software subsystemin operative
associ ati on wi t rBACKGBEMSDIQF VITHE €1 NWENTET ON

Administering fluids containing medicine or
nutrition to a patieﬁt is generally well known in the
art. Typically, fluid is delivered to the patient by a
re-certification feeding set loaded to a flow control
apparatus, such as a pump, connected to a source of
fluid which delivers fluid to a patient at a contfolled
rate of-delivery. However, there is a need in the art
for an improved flow control apparatus having a re-
certification procedure that verifies at least one
component of the flow control apparatus is functioning

within a predetermined operational range.

SUMMARY OF THE INVENTION

The present invention relates to a flow control
apparatus comprising a flow control apparatus adapted to
load with a re-certification feeding set, a sensor for
sensing the loading of the re—certif;cation feeding set
to the flow control apparatus, and a software subsystem
in operative association with the sensor, wherein the
software subsystem comprises a re-certification

procedure that is capable of verifying that at least one
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woomsaomoonent of the flow control

sof tware subsystem conprises a re-certification
procedure that is capable of verifying that at |east

functioning within a predeternm ned operational range.
The present invention also relates to a fl ow contr ol
apparatus conprising a flow control apparatus adapted
to load with a re-certification feeding set, a sensor
fo ' theLoadi ng. of, the < | fication. .

f cca Tty e EpRoBfp e eralo phEREREL] 1P Sk oning
sofiwaie &ybhsystemnminmedpyareataitienassozngtion Wi th the
sensor, wherein the software subsysteminitiates the
recertification procedure upon sensing by said sensor
t hat t Heha eresenicf Loetntoirf eddengedates $d @adédwt o t he
fl r.Ql a . L r t _invention_ further
R e R e e e
coapapesd tof livhd Wibhw xorrelrtappasbies fiesdingctevniag
Wi thin red L1, N perational _range conpr.isi
s o oftre SEbSH Ty el PREGTRR A S SRR T Fafen
cohted! n@pyear abushe sEhei nprithrall. thearatwsr tanfli eat i on

f eedi et_is | ed to the.flow control ap at us,
andor ATt e a EoRe oLt e A, the
vesefhses, athdredst tbaesciimporestubefstdre flimiacent tid re-
apparatus i.s functioning wthin_a.predeter.n ned

OpOF AL oI 1 A ge PER EL DRSO PTEBR: OF FHHE TRATFRES Fiat
1 tbearperspadticueivn efieafingn sexenpl asaddd aw cbat £bdw
apparat us accor igg to the present invention; FIG 2

i s-8"sf Ue WPEW 6 t he f1 ow contr ol appar at us

The present invention further relates to a method
for verifying that at least one component of the flow
control apparatus is functioning within a predetermined
operational range comprising loading a re-certification
feeding set to the flow control épparatus, sensing that
the re-certification feeding set is loaded to the flow
control apparatus, and initiating a re-certification
procedure that verifies at least one component of the
flow control apparatus is functioning within a

predetermined operation range.

appar at us i SPCT/US2005/018489



10

15

20

25

having a re-certification feeding set |oaded thereto
according to the present invention; FIG 3 is a

waeowphidoned bl ock diagramillustrating the el erenus200$/018489

the flow control apparatus according to the present
invention; FIG 4 is a flow chart of a
re-certification procedure according to the present
invention; FIG 4Ais a sub-routine of the flow chart
shown in FI Ggrépacsesching bR bReTRE eseifrygaventi on,
FIG 4B is another sub-routine of the flow chart shown
i n Fl G F¥6 aclcasdingetepediel vysr @sent of rverasiemplagndflow
Fl G5n ¢ péy laddddshbal -4 e Requense ,?Iesseq{te%sveﬁ@?m to
the user by the flow control apparatus to operate the
re-certification procedure according to the present

I nvent| %.D@TQISLEDS%QR!J%TIOQ\&% Fﬂﬁl Iég‘é":tygll%lpP?g%\tl:us

Referring to the draw ngs, an enbodi nent o

-cohevy b9 gpparaegsitedrdimerdintespt ebmvted mheneton

sqbbbtstiqted .andogeneraliy todhgated as 10 in FIGS

[
1-3. FlowTcontro ppar at us conprises a
recertification procedure that is capable of verifying

t hat at ast .Qn t, af e t :
appar at%isee'l%t ilg ?u%ctg o{rﬁ%éj %lf)%?ndg‘!l%ﬁr%é@gpéﬁl%kﬁgamg
opehat ¢ meEntsandetbhehl @& rrentept i fppatdtors fagedicdgngeto

14,45 ;]Lx?éas%%q; tiQW%Qgi&ll,ow control apparatus 10. The

recertification teeding set 14 includes tubing 56
engaged to a val ve nechani sm 28 and nounting nenber 74

t hat loﬁf&. 4 is a flow chart of a re-certification

procedure according to the present invention;

FIG. 4A is a sub-routine of the flow chart shown in

FIG. 4 according to the present invention;

FIG. 4B is another sub-routine of the flow chart

shown in FIG. 4 according to the present invention; and

FIGS. 5A-I illustrate the sequence of screens shown
to the user by the flow control apparatus to operate the
re-certification procedure according to the present

invention.
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wa bosmp9e6 for delivery to a patient.

the re-certification feeding set 14 to the flow
control apparatus 10 for driving fluid through the

the term |l oad neans that the val ve nechani sm 28 and
nounti ng nenber 74 are engaged to the flow control
apparatus 10 and tubing 56 is in a stretched condition
bet ween val ve nechanism 2 8 and nounti ng nmenber 7 4

such that ”fs%fo?Lﬁﬁrééidé?ﬁ*r'I@N beefina ifivTANi S ready
for operation with flow control apparatus 10.

Ref er r i Reff i iRgGEe therdrayinggn eReppPedimentowicodher ol

apPRALA LUsh Q1266005 AGs 1A I REEEENEnd HRLQN
conprises a housSing 20 adapted for |oading the

reéeverticatison leedrngesetndigeprerehby firswcesatrap 10
appar ptes, 103 Fl ew,gontrol,1appanak vss 1Po C&Jﬂ%ﬁ% 2 £

mai n recess 21 covered by a main door I nclu
fi Fertahiraideongrreedssestng aﬁdceaalﬁb&? @ ongirdifmgng

S| tcgét@@tle% ¢ %Qép%%cfr%rlto%‘% th Efov?ecr&r{tro‘%at' on

feeding set 14 to t ow contro appar at us
Prepezadtiys 1 Aesafsné¢oromimiovivaghihug dpresiedteragnadr ot or

efac‘tf&{aqt qghégnglg&ﬁda tz@ légp. ?ﬁg%{{lg‘b%%e@égg set 14

adaﬁted to engag g 56 such t i ng
a strktadret toondiet Foaw beantered Rbpsratund bcofile re-

reES?éf%ﬁég% &%Of 89n r§%9”¥4v nggﬁg Q' f%g S%ngn aged
i

mount I ng e engaged to t ow~contro
appar at sl vEQ meAbaaserd mraeidwmopheip@rmemmmt thangl &6l

of t{lSC% déefﬂt‘i%ﬁ'cggl&?eﬁ% etse%“ b ead f‘io&oEgét;?c?l

is termed upstream wh epor ion of tubin

| eagpagptus 10 for driving fluld through the tublng 56 for
delivery to a patient. As used herein the term load
means that the valve mechanism 28 and mounting member 74
are engaged to the flow control -apparatus 10 and .tubing
56 is in a stretched condition between valve mechanism
28 and mounting member 74 such that the re-certification

feeding set 14 is ready for operation with flow control

apparatus 10.

Referring to FIGS. 1 and 2, an exemplary flow
control apparatus 10 according to the present invention
comprises a housing 20 adapted for loading the re-
certification feeding set 14 to the flow control
apparatus 10. Flow control apparatus 10 comprises a main
recess 21 covered by a main door 136 and includes first
and second recesses 58 and 60 for providing sites that
are adapted to load the re-certification feeding set 14
to the ﬁlow control apparatus 10. Preferably, a means

for driving fluid, such as a rotor 26, is rotatably

As used PET/B$2005/018489



away fromrotor 26 is terned downstream Accordingly,
rotati on of rotor 26 conpresses tubing 56 and provides
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downstream side of the re-certification feeding set 14
for delivery to a patient. The present invention
contenpl ates that any flow control apparatus having a
means for driving fluid may be used, such as a linear

pe&n&h@bﬁlﬁhﬁu@@h Helsliays 2 pusma 5d§ﬂ¥e@etBU8ﬁ@a§énﬁ¥Bﬁng
and di spl acenent punp. Referring to

t al
ée’sf%c fFBm@fﬁm Sqppar Bk B ST etGheRefoRSHpFISes a

usefethateer facer Hhd halcoagstséssddre susekot gropenat el
interface WI% the fl ow control apparatus 10. A

di SHCAPRIEN 25 TPb iy angsEIRIS | 'Gn 2Pt AneagRdirts ity
of fuht east13B f9sitkicasedoal ong an overlay 66, provide
the user a neans to interact with a m croprocessor 62

to operate the re-certification procedure of the

preSentAbnM§§ﬂIKerLﬁqcehglﬁ@kﬂﬂ%na%QtE§51§§p§§t ©f.cLhe
resent | nvention a software subsystem 3 Operat eS

t h§erréééif??3r%ratf1e§l‘?lﬁﬁoé%ﬁul’% lterf’@tlnigst@a’é%%@fe f is

verdefteagubbioteat, Weast one gmeRert ehniiPwcal %*aﬁ%g
apparatus 10is functioning within a predeterm ne

opérati OFAl TURfe 4Ondé herret ¢lavinpitegemon Aeedidigod gt

14 roEbGios Jf Iodpadedcbhsr&des ik rddd |
feédl ng get 14 conpri sgsIhlg m)unstl nglng §§r51{7c§4 p%g%\/’:lggs N

on&CBPSnbre Fiieritiof feat f obr terither §PP6raem aeheddiet her et o
t habwdestanats dhe s egertdfdGatiif@Ration feeding set 14

for delivery to a patient. The present invention
contemplates that any flow control apparatus having a
means for driving fluid may be used, such as a linear
-peristaltic pump, bellows pﬁmp, turbine pump, rotary

peristaltic pump, and displacément pump.

Referring to FIG. 1, flow control apparatus 10
further comprises a user interface 40 that assists the
user to operatively interface with the flow control
apparatus 10. A display 70, in operative association
with a plurality of buttons 138 positioned along an
overlay 66, provide the user a means to interact with a
microprocessor 62 to operate the re-certification

procédure of the present invention.

According to another aspect of the present
invention, a software subsystem 36 operates the re-
certification procedure that is capable of verifying

that at least one component of flow control apparatus 10
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configgration to m croprocessor 62 when sensed by fl ow
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re-certification feeding set 14 to flow contro
apparatus 10, the sensor 30 senses the presence of the
mounting nenber 74 engaged to the second recess 60 due
to the location of one or nore identification menmbers
76 é?t%%WﬁRFQQithéiﬁbumtarg;e@embemiﬂdqewpbﬁﬁﬁgb?bg faﬁﬁf
sof sthsy : initiate the re-certifica
proggg%S% that§%gg}§?%%%%h§FdéPgl33 tlén@?5bnﬁénéﬁt of
t helP3éRe ddwresk - apparatus 10 is functioning within a
predeterm ned operational range. Preferably
identification menbers 76 are magnetic conponents, or
in the éVF@ﬁﬁaFEVé?fhagﬁemi¢abﬁyn§u§ﬁeaM|bb&pgggaglac
conpanant e, pf ing _sensed by sensor : ,
mﬁthout’{§.§???§g E?Hggﬁn%hﬁchgfI@%%idﬁ?“ﬁ&fh¢§%ﬁ§br
30. M RIST §OaF§a$ﬂQ§eﬂhﬂﬂeyoathhtIdéﬁfqﬂateseﬁ§05%or

t ; - preximty sensor that is posi tioned near
?hgﬁgg%gﬁga?gggsgé%ghgﬁgﬁ%tEgtaie 01936 ¢&h sense the
pr esgiidd ioktdpr ornhigreatdent té i miad it oresbeE Se 7 6, en

h ti 74 .is_engaged to second recess 60.
Ee%ggggggb?ngiCié%?Er %oFPR%?%g§h€§ys€@ﬁf36h%|?%ﬁﬁs#oads
f | dkec st eoFt appertatans £26dt 0g pestf aramesari eySc oAl

icot s related to verifying that at | east
gﬂ%@%%%ggg%t f%’f the Sfelng\?vrcg%t‘?eorfsee?pﬁgreaf’%siféﬁﬁi’ ®f the

f umeMNGAnagewheT 17 42 epyeded etdri tird sepenat oA s ITANYE.

FOro£XABP Sea COPPQICLE O L Tl QW GonLrol apparatus

1oattached to the mounting member 74 and signals software
subsystem 36 to initiate the re-certification procedure
that verifies that at ieast one component of the flow
control apparatus 10 is functioning within a
predetermined operational range. Preferably
identification members 76 are magnetic components, or in
the alternative, magnetically-susceptible metallic
components capable of being sensed by sensor 30 without
requiring direct physical contact with sensor 30.
Sensor 30 is preferably a Hall-effect sensor or other
type of proximity sensor that is positioned near the
second recess 60 such that sensor 30 can sense the

presence of one or more identification members 76 when

the mounting member 74 is engaged to second recess 60.

Referring to FIG. 3, software subsystem 36 directs
flow control apparatus 10 to perform various manual and

automatic tests related to verifying that at least one
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that may be tested during the re-certification
procedure can be the user interface 40, LED |lights 86,

source 44 and gear arrangenent 34. In operation, the
user loads a recertification feeding set 14 to the
flow control apparatus 10 in the manner as described
above and illustrated in FIG 2 in order to initiate
t hecampeeenicf pEathorf jpwocedurel Apeaathe moungi ng

npg,[ (4 |, enggg.ed to the second recess 60 and the
gfeseﬁ:ctéégéﬁ? he" rount’ ﬁ’éeﬁsﬁ%}lmﬁ? PPeSBRS R byr anee -
serfsur e36mpl e swifon@ne ssubsyisd efDo36 coRktbat §5pdh8 us 10

- tificati rocedure that instructs the
inect?%%r g%gsg%rg%szt%tdg d\lférlfl?yt}f%aﬁe_§terlté£_§,Fth%“ procedure
componéat thé ddeowicsrifote apparatrus i§Bthss b UnediQni R,

i thin_a,predeterm ned operational range. As shown in
\IIZVII .tggA'-Z?’t gl‘ﬁesénrec\?‘\napf‘grﬂe?é’ns?tlr“l?&teeﬁ_ol:%rf%cl"m‘rdw 44 and
seggencer pingoreens 4di $p|6y©daﬂ1lamuSEhe|Lﬁ\§j@fflae§é%l A8 re-
th s t re-certifjcation procedure. In
ad%itetriggﬁ,%?%leonsofete\f\iépg §%’bsjy4stté°mt§8 perY of Rt &P Inanual
t espphortveri innghthasncer tad raie%@ﬁ}psél@nélfoﬁ %tnd
fungtj onij r.o Ly and an automatic tes at
opelggkgg{grl%agrmg?lf;h r ter 1 TPy &P A bR idther wened
vokaneibicddivind pirbredghe t he recertification feeding
set 14 to evaluate the performance of conponents of

the flow control apparatus 10 that relate to the
functi onaf tdrei wongtfhgligkddyoughi fesdidkd to the

second recess 60 and the presence of the mounting member
74 is sensed by the sensor 30, the software subsystem 36
initiates the re-certification procedure that instructs
the micréprocessor 62-to verify that at least one
componént of flow control apparatus 10 is functioning

within a predetermined operational range.

As shown in FIGS. 5A-I the user will be instructed
to follow a sequence of screens displayed on user
interface 40 that controls the re-certification
procedure. In addition, the software subsystem 36
performs a manual test for verifying that certain
components are functioning properly and an automatic
test that operates rotor 26 in order to drive a
predetermined volume of fluid through the re-
certification feeding set 14 to evaluate the performance
of components of the flow control apparatus 10 that
relate to the function of driving fluid through feeding
set 14 by flow control apparatus 10. After these tests
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set 14 by flow control apparatus 10. After these
t est shave been successfully perfornmed, the user

t he conponents tested by the flow control apparatus 10
are functioning within a predeterni ned operationa
range. Software subsystem 36 in operative associ ation
with m croprocessor 62 determ nes through a series of
dedist 0B 9 ifcteaBdusl eRse MatREl, ahel €3St QR rface 40
conponent of the flow control apparatus 10 is

f uRét PEAY HPE Witiitn 2adpf et ttione B p? At Hish slompPangat s
Refebke0by G HN & 160N E0A8 T SigparELES. 16 arfARRE 16Bing
t he various decision points and steps executed by
soFihAate 3UbSPSEerTIBedmRIratHeONRé- E&REF i cati on
procedure are illustrated. Software subsystem 36
directs flow control apparatus 10 to initiate a _
recerti $PEHITEN SPPEERERT &3 WHén OPREAE &V e¥ 15 fdi@ad ppnwith
fegdibpgpsste sk 2! gadedni R he blhgw ot fQls agparat us
10. At step 302, the software subsystem 36 reads
datfl§pagEC1 P NG sderer fi¢ies hetther pEi brasdutamencearanent
magealnd esis, have rbeenopecantd vopetf eried AN et ow a
control apparatus 10 to determ ne whether conponents

ar ereEnke 1oHiasdg oRPL At hord briddéeer m ned oper at i ona
range. After this determnation is nade, software
subsystem 36 at deci sion point 304 determ nes whet her

" the recReisfiiggt tontheetiay derts4inabl®eert | dadeddt 48,

I nge CONLIQls aRRALALYS,IhaNd nseRseds by SaNsYr 1,30 when

software subsystem 36 under the re-certification
procedure are illustrated. Software subsystem 36
directs flow control apparatus 10 to initiate a re-
certification procedure'when the re-certification
feeding set 14 is loaded to the flow control apparatus
10.

At step 302, the software subsystem 36 reads
database 134 to determine whether prior automatic and
manual tests have been recently performed on the flow
control apparatus 10 to determine whether components are
functioning within a predetermined operational range.
After this determination is made, software subsystem 36
at decision point 304 determines whether the re-
certification feeding set 14 has been loaded to flow
control apparatus 10 and sensed by sensor 30 when the
mounting member 74 is engaged to second recess 60. If no

re-certification feeding set 14 is sensed, then at step
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nmounting nenber 74 is engaged to second recess 60. If
no re-certification feeding set 14 is sensed, then at

whet her the manual and automatic tests have been
performed. At step 308, if neither the manual nor
automatic tests have been perforned, then the user
interface 40 di splays screen 400 (FIG 5A) instructing

t hgoysehet o #t0a0G-ct BALE @s €& tdfaiGatie08rh e Nthet@brlfhe
to the flow control apparatus 10, At step 310, the
us@PnPééd%“qrﬁ?qqgﬁééFt€?$¥§uW%%? PEERI RYrS™ett in the
same manner descri bed above for re-certification
feeding set 14. |If both the automatic and nmanual tests
have beth P&H dfediisnektahithedmaruaechal Grtesratc

306esthenadd 1de@p p3t2othed safHomarBeSUDSY Si8MBrIBce 40
instructs the flow control apparatus 10 to enter

nofAEP1dperticsn. PP AFIGediANi dhsporAtimpLhe peer to

reiegqt thé Claéjdé&tfi%_@g!aﬂgoﬁeﬂ_eelﬂn%ssg@t erniegt @186
| oaded, then at decision point 316, the software
subspste IR ITE St P r nit wHetrher Or hehe eugsat tlideideathen

feedipgreeti dh iics actydhd Ysdroadednt ent headd qwngaptrol -
apparatus 10. If the re-certification feeding set 14

i sAR8FrierdebovichéAr ate 3¢ iFigasépeehe ey BleG, 18A) I

| S pSRAVN AGAI TbrlaRS LT UG i Mthdhe tUS et £ovd aadd Rereormed
re-certification feeding set 14 to the flow contro

appér e termigedaptsfepl SDON RA@tuSEF, | baels athetep 312

rergerbh i gatd %rabfsgggiexﬂgs@%tns%ue%si B r ek edondRee
step 320 is conpleted, screen 402 (FIG 5B) is shown

t o2PRerasey it tot eptepmemraldiopgirayioy- t he main

If at decision point 304, the re-certification
feeding set 14 is determined to be loaded, then at
decision point 316, the software subsystem 36 re-
confirms whether the re-certification feeding set 14 is
actually loaded to the flow control apparatus 10. If the
re-certification feeding set 14 is not loaded, then at
step 318 screen 400 (FIG. 5A) is shown again instructing
the user to load the re-certification feeding set 14 to
the flow control apparatus 10. At step 320, the user
loads the re-certification feeding set 14 as instructed.
Once step 320 is completed, screen 402 (FIG. 5B) is
shown to the user at step 322 for displaying the main
screen for performing the manual test according to the

present invention.

At decision point 324, the software subsystem 36

determines whether the manual test has been performed.
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screen for perform ng the manual test according to the
present invention. At decision point 324, the software

been perforned.If not, then at step 326 button 510 for
initiating the automatic test is hidden and di sabl ed
and software subsystem 36 proceeds to step 328. If the
manual test has been perforned, then at step 328, a

r e-ift @68} i vigerPraaceseps 6 oviid gidr B1ios rexecut©th@hgStap
331 where the user is instructed to performvarious

waﬁ&éPm?Eéfst?iﬁ'lfePFﬁQ?ﬂga?quﬂl%?Q%?Qdaﬁgniﬁﬁﬁﬁﬁ§§ of
fl ubeoptém! 3@RRAIREUS 10 Svdp famct TentRg Midddin tast
predet erm ned operational range bﬁ actuating buttons
508‘?5569‘?“5%%%’5%0‘508*1%? er 88: Fhe¥el tRnmtdre
teptroc¥esi Sybidiatinkhe batéeddutedERtl kgbb S SRIRYe the
sound s¥sten1 and sensor are functioning within a

pr 8d&€ et fri HEHF BYerst F8nBPr ruiy & 24 O8RaPF Rl diesdgsed

I Nvgkeay efg delal lkekebaWeoliedRintisng £t 8165k GoB dihe
vari ous decision points and steps executed by the
sOPPRAFRISULSY AFEME BN e M Ng PRAS TGRS

meppakat esisl unGge SYbsoutineBrastuel! 566, the vapikous
screens and buttons gresented to the user at user
i nBFf 3B8 20 TR E8hApl | THiSFy "EREasakes Y everify that

i | kust pat edey AlLest eRgRO0s: dh1a Wsebusg! 864 Seutadh@n s2R0 -
at screen 402 (FI G, gB) whi ch di spl ays a buzzer test

scPEENTARALYINIAY FEFhAR JtRPEIZIRANER prorAtdenad range
meanssherl uer idikicugsthaln the fezzgec f ot shawn) or

ot her sound system of flow control apparatus

Referring to FIG. 4B the various decision points
and steps executed by the software subsystem 36 when
performing the various manual tests under subroutine BA
as well as the various screens and buttons presented to‘
the user at user interface 40 for accomplishing the
same are illustrated. At step 600, the user selects
button 500 at screen 402 (FIG. 5B) which displays a
buzzer test screen 404 (FIG. 5C) at step 602 which
provides a means for verifying that the buzzer (not
shown) or other sound system of flow control apparatus
10 is functioning within a predetermined operational
range. The buzzer is then activated for the user to hear
at step 604. At decision point 606, the user is queried
whether the buzzer was heard and the user then presses
either button 514 to signify YES or button 516 to
signify NO or NOT SURE. At step 608, when the user
presses button 514 software subsystem 36 verifies that

button 514 is functional and also confirms the re-

10

t eBtT/H805/018489
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" step 618 t

10 is functioning within a predeterm ned operationa
range. The buzzer is then activated for the user to

queri ed whether the buzzer was heard and the user then
presses either button 514 to signify YES or button 516
to signify NO or NOT SURE. At step 608, when the user

presses button 514 software subsystem 36 verifies that

butde@R i p1dat Sorf WICthansl, 206, alS5@ueeBhI 518 {6 ressed,
recertification of the buzzer. If button 516 is

pr 8$s88eP af 3Gt L1330 s PP AT ™S (9 (et e AR BEe t ethertiieneg 11

whetchehe abhn@f1 the BBANAL B&st phauembaes pesdQed
and passed at step 330. If the software subsystem 36

entéfB 38ep BBC-NFedRhSE2 6% hetosyRieRl 3P etkeny sbppt 386

be aekh9k NBthdr nuher AL VE OGRS +33de i Se LU 4180 of OL-
perform ng the other manual tests under subroutine B .

At 1§e8pt 81D, Pigcastfe 3ddet s seittestesl Bt BAY 5O $deeen

402 hBenman, LER Lest waGE L iQ6+(FLGs SD) is displ ayed
at step 612 which provides a neans for verifying that

the LED Iights 86 on user interface 40 are functioning

wi thin g predetgrn @?dtf?@exisaéﬂh%%@'ec'&éns td'®B02 at

m croprocessor 62 has LED Iights 86 cycle through the

redcryen| o dirrgreeRERETR Y ginree8646f STED 6D, 1At
degi;SHo9, P9It QLG the W8l Ipﬁfowgegeg whethefo,the LED
lights 8% are actually cycling and the user presses

ei vhek fhing omaB20heoLEPghidhtsYBS on heaer ointg2Xace 40

STARLT Y0 NG ol 85 HSLTp I R132R: UL Gl SAD JefigN

e software su g@sten136 verifiles that

buttepge. The microprocessor 62 has LED lights 86 cycle
through the red, yellow and green LED lights 86 at step
614. At decision point 616 the user is queried whether

- the LED lights 86 are actuaily cycling and the user

presses either button 520 to éignify YES or button 522
signifying NO. If the user presses button 520 then at
step 618 the software subsystem 36 verifies that button
520 1s operable and also re-certifies that LED lights 86
are functioning within a predetermined operational
range. However, 1f the user presses button 522 then the
software subsystem 36 at step 330 enters re-iterative
process 331 for performing the other manual tests under

subroutine B.

At step 622, if the user selects button 506 at
screen 402 a screen 408 (FIG. S5E) is displayed at step
624 which provides step-by-step instructions to the user
for performing a battery test on the battery (not shown)

that provides power to the flow control apparatus 10.

11
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520 is operable and also re-certifies that LED lights
86 are functioning within a predeterm ned operati onal

WO 20nga169bbwever, if the user presses button 52PCT/I82005/018489
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the software subsystem 36 at step 330 enters
re-iterative process 331 for perform ng the other
manual tests under subroutine B . At step 622, if the
user selects button 506 at screen 402 a screen 408

(FigeseBdt &5-1li-spleay eds 8t u St @R 624 Whheh BHOVIQES to

step-by-step instructions to the user for performng a
batiEFYRReSt n POHEThEPt BFS {Itt CORBWA} 2MRATrIGvViles

poveh chouihe ddaw eqpttab aRparaldstd04iiNesq gecision
st ep- bg-st ep instructions instruct the user to
di ®66RRet? 6 ADHEREFWEES t P FHHRTCc At ot e Hpigmsavilisthor

WhicgB WhtteLause dehg, LEP 14 oS n8Rat 0o fi 1 5 Al dech 590

point 626 the software subsystem 36 determ nes whet her
t heapadt epgn iRregieagrmpped nva_alqﬁsnisﬁﬁre@rlrerdatﬁ@&lse 134.
chargenbased 4RO sPrede! esmned yahugs: SEored diRa:

dat abase 134 . "If the battery is dead, or in a m ninal
or CBRro¢ cHte civditye rehaukef 1hair S6sabs§seent b astt iyeeps

632nagt b vat 65t ahar oAl 1es thenakarmbas; been yser
activated, the user is then instructed to reconnect

t hé sAthpowers trnctigd £ ove comacs thppAf aparerl Foatthst &pow

628 on HOYWRVEL 8 afe usN @0 DAL L 8Ty 169 8N0k AL, , Olf ith e
m niopral or%f:prai tai cl:lal char ge et\bhen_ SO fwar e sgbsysteem 36
enbetsere-is evodt deadprotelys BILnfippl per foritiieglt kbarge

ot taﬁenngayaba]{?e%%s%té&e@e 328 e A rgizﬁg £34,d g;r'a@sss

user selects button 508 at screen 4 en a scCreen
41@34qu; Eﬁ%anmidgsphayqﬁhqn manual tests at step 328.

At step 634, if the user selects button 508 at
scréen 402 then a screén 410 (FIG. 5F) 1is displayed at
step 636 which-provides instructions to the user for
performing a manual test which verifies that sensor 30
can sense the loading of the re-certification feeding
set 14 to the second recess 60, and in particular
sensing the engagement of the mounting member 74 to
second recess 60. Screen 410 instructs the user to
remove the re-certification feeding set 14 from the flow
control apparatus 10 at step 638. Once the sensor 30
senses the removal of re-certification feeding set 14
from the flow control apparatus 10, the buzzer is
sounded at step 640 by the software subsystem 36. At
step 642, the user reloads the re-certification feeding
set 14A to the flow control apparatus 10 as described
above. Once the re-certification feeding set 14A is

loaded, the software subsystem 36 activates the buzzer,

12
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step 636 which provides instructions to the user for
perform ng a manual test which verifies that sensor 30

we@ansaense the | oading of the re-certificati onp¢'BESI008018489

set 14 to the second recess 60, and in particular

-sensi ng the engagenent of the nounting nenber 74 to

second recess 60. Screen 410 instructs the user to
renove the re-certification feeding set 14 fromthe

fl guwreents olnApPRakatussdP # d%%eeeﬁ§§-tﬂ%“é%&%?%m%ﬁBSQE
30 senses the renpval of re-certification feeding set

14 theoRPemel 79 G\RTOSKL ¥ Bl t%\;ﬁé’@r gegendore¢sss Mvzzendi s
sogpded Al SiAP 840RYs b6 S YJMaEEoSNPSYS P3G 54 is

step 642, the user reloads the re-certification
f e@dPHYI@ta Tl ALt AEO ftoWarEHtlr Shiappeecadseldfaso

degeLi bed @abaovg. Qace the re-certification feeding set
14A i s | oaded, the software subsystem 36 activates the

buzzer,verifies that the sensor 30 can sense the

engagengite ofc tike pRENELNY TBRADER 174t 0,4 NE 586005+ 5

recess 60, and confirns that.button 508 i s
opEpriEei et .rexflpgnednab3tedis ipnoppdet 3i0.scodémasd0 to

cagssgy;@%@ Y QcedyLs ﬁz %gsng%k/gegnglyeﬁme%sEsfutts)gcglo

it is confirnmed that a of the manual tests have been
peetosareemtd (edrsi ahlpoint t3BOussof toas@Bulidest em 36

at aﬁfc&naéﬁf tcéeis%pheﬁnen&eea&q'o%so?ugt%é&&ﬁg %C{,@en

402 for allowng the User to start the autonmatic test
dusikpg &x®ecution of a subroutine C at step 334. At
step 334 the automatic test is perforned under

At step 334 the automatic test is performed under
subroutine C. The user first presses button 510 at
screen 402 to begin the automatic test which provides a
re—certification procedure that verifies that at least
one component of the flow control apparatus 10 related
to driving fluid through the re-certification feeding
set 14, such as the rotor 26, gear arrangement 34 and
single motor source 44, are functioning within a
predetermined operational range. A screen 412 (FIG. 5G)
is shown to the user that displays an “IN PROGRESS”
message to the user signifying that the automatic test
is being performed by software subsystem 36 at step 702.
Once the automatic test is initiated, the software
subsystem 36 determines at decision point 704 whether

the automatic test has been successful.
If the automatic test is not successful, then at

step 706, the software subsystem 36 transmits test data

over a serial port (not shown) of the flow control

13
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subroutine C . The user first presses button 510 at
screen 402 to begin the automatic test which provides

| east one conponent of the flow control apparatus 10

related to driving fluid through the re-certification
feeding set 14, such as the rotor 26, gear arrangenent
34 and single notor source 44, are functioning within

a ppedesersinedopar aktonH 1 raRgRteh $seeshAhd .(ELG
5G Is shown to the user that displays an "IN

PROGRESSEY 8 e g Lyt heS RS teig APt i Pt e (RE-

auterat FecABRIN IFRIREORDY REISYdTRE B} eSQEEMAIE screen 416
subsystem 36 at step 702. Once the automatic test is

i ni{fLGt et t He (S tRarBeSIAEY dtSe M 3BLE¥eSr Mthesent 716

deghsi 08e PO s sEQ4pnhethesss he autierat oodrst Jaas been -
successful. If the autonatic test is not successful,

t héAoHt CSr P 7 GEP2EREUS 0F ¢ Viet €8BSy St B IBItiNgnSRi t s
test data over a serial port (not shown) of the flow
controlagparatus 10 to an external conputer (not
shown) ITAh&stagsoresict Heskdfst wareesabaystidipeet step

di spbaysnéd s FEGERE ELGATI N P LUREs PRSSA0&ma? ibNeest

user at screen 416 (FI 51). After the nessage is
di $prayesd, tatdadedpse163 1 hnrserthgr assesa iy tterpts3esphts

order Lo,power dewn vhe flowtentiel s@ppA@iis 10 to
conpl ete subroutine C. If the automatic test is

sutEaBsPits tafdndataseepr U seréadopepare siissysrem

36 -3V ES) LS AWQIBE hCL L eSle IGRULha 1t Oofal@ahase 134,
Once the automatic test results are saved, at step 712

the software subsystem 36
After completion, a screen 414 (FIG. 5H) is shown

to the user that displays a “RE-~CERTIFICATION COMPLETE”
message to the user at step 714. The software subsystem
36 at step 716 then instructs the user to power down the
flow control apparatus 10 which.completes the procedure
of the re-certification system 12 according to the

present invention.

It should be understood from the foregoing that,
while parti;ular embodiments of the invention have been
illustrated and described, various modifications can be
made thereto without departing from the spirit and scope
of the invention as will be apparent to those skilled in

the art.

14



transmts test data over the serial port of the flow
control apparatus 10 to the external conputer. After

w@owphseion, a screen 414 (FIG 5H) is shown tBCT/H82005/018489
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user that displays a "RE-CERTI FI CATI ON COVWPLETE"

‘nessage to the user at step 714. The software

subsystem 3 6 at step 716 then instructs the user to
power down the flow control apparatus 10 which

conpl etes the procedure ofcthguge-certification system
12 according to the present invention. It should be
understood fromthe foregoing that, while particular
enhadi meot 1 Hfnddhe si- nventi on have been illustrated and
descri bed, various nodifications can be nmade thereto

wi t hout departing fromthe spirit and scope of the

i nyenti one as, Wdnk B8 appaFraits t@oh heéﬁ?ﬂgﬂdged in the
art. CLAIMS What is clained is: 1 . A flow control
appar at@s ( 0)E109nBEPREF Pl aRPaAragup| oW L ftaiiled to load

appagrt dsrd IQrradaphedod ordRAGMER 14 £-GRIddfi cation
feeding set (14) thereto, b ) a sensor (30) for

sensi ngPt he 4 G&#SRE 60 kafr sencépgi theateashneedi agid

sete(dd) 1O Salidnf kovy tdl @mppargt ¥sid 1w 2Rde ol
a software subsystem (36) in operative association

wi BAP8ER s eddor @868) , wherein said software

subsystem (36)s 3RUREL SESH & JtenC /B f i calian dracedure

that is capable of verifyi'ng that at |east one

Coﬁﬁgﬁ@#ﬂtion with said sensor (30), wherein said software
subsystem (36) comprises a re-certification procedure
that is capable of verifying that at least one component
of said flow control apparatus (10) is functioniﬁg

within a predetermined operational range.

2. The flow control apparatus (10) acceprding to claim
1, wherein said software subsystem (36) initiates said
re—-certification procedure upon sensing by said sensor
(30) of said re-certification feeding set (14) being

loaded to said flow control apparatus (14).

3. The flow control apparatus (10) according to claim
1, wherein said re-certification feeding set (14) is in

fluid flow communication with a fluid.
4, The flow control apparatus (10) according to claim

2, wherein said re-certification feeding set (14)

comprises a mounting member (74).

15



of said flow control apparatus (10) is functioning
wWithin a predeterm ned operational range. 2 . The flow

wa@onsnovoappar atus (10) according to claim1l ,PEES®DFI018489
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said software subsystem (36) initiates said
re-certification procedure upon sensing by said sensor
(30) of said re-certification feeding set (14) being

| oaded to said flow control apparatus (14) . 3 . The

flQw co o) or,dhng a] -
vvhgr'ei n@ééi%l%%%ér%w i%%Itg%roaﬁ&%eégPﬂgaég?%(l?{z?;nti%sCll%lm
f 1 dir dwhévavic aradgnineant omg wiaribex f([/d) deompriskse aftl dmast

con Eokdgrppgf-aéa%goglm?g&co”g)r]g to claim2 , wherein

said re-certification teeding set (14) conprises a
nmounti ng nenber (74) .5 . The flow control apparatus

1 ofdi.ng.J aLm 4 Lein_sal d. ifmunti ng
rotber £ 7Aoot B T " AR TR oo
menber 476) a f@ow Aohtowl carparelituappaP ataetkd) to load
co i Sp ng:_ 3 ifc ont r Irl a r 10)_,adapt ed
t ow?(%iz}\d‘5 ng? hcaeef)tr g- cé?%{v?r?i %éaetqﬁo Eggdﬁ%gﬁst(e er)ffz?y
theretob) b )a sesensor 3¢ B0jorf srensengi hige t hrmd ioa@diofigs @i d

said_re-certifi.cati dj 14) ¢t aid flow
coﬁtgr(g?rgbpladraagtl%g %%g§¥§§nsdqu <)§‘%<5;1 é%f%%(?e&soﬁqbgﬁggécrﬁ
(3éppanaoper@tl)veaagsoci ati on with said sensor (30),

wher ei ncpai d softyare subaystem3e) sinitiates a
re-certificati‘on procedure upon Sensing by said sensor
(3@psbhadt sai dvitecertdf seatdon 30eedingraint sali4) sbStware
l0%989y§€€§“y§%)fE%%@iates a re-certification procedure
upon sensing by said sensor (30) that said re-
certification feeding set (14) is loaded to said flow

control apparatus (10).

7. A process for verifying that at least ohe'componenf
of a flow control apparatus (10) is functioning within a
predetermined operational range comprising:

a) loading a re-certification feeding set (14) to
a flow control apparatus (10),

b) sensing said re-certification feeding set (14)
is loaded to said flow control apparatus (10), and

c) utilizing a software subsystem (36) that
comprises a re-certification procedure that is capable
of verifying at least one component of said flow control
apparatus (10) is functioning within a predetermined

operational range.

8. The process according to claim 7, wherein said at

least one component is selected from the group
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control apparatus (10). 7 . A process for verifying
that at | east one conponent of a flow control
wappanaus (10) is functioning within a predetBtTnUsmos/018489
operational range conprising: a ) loading a
re-certification feeding set (14) to a flow control
apparatus (10), b ) sensing said re-certification
feeding set (14) is loaded to said fl ow control
appRandtiysifd Wt ArRdo; Yyivhdl] Zzidthaaiselt ¥ad & HHISYaEeM
(36) that conprises a re-certification procedure that
i s S¥3p&BFe of verifying at |east one conponent of said
fl ow control apparatus (10) is functioning within a
predet erm ned operational range. 8 . _The process
accor di F3E tRFWASEPCOrGhRy dih LEiL8 At "peEetn dirdd re-
5 Ccorpenentcisiselreledqf som the GueYREENShSS NG Of
audi o, visual, nechanical and electronic systems . 9 .
ThE°BP5ERS MRS diAd - t BheFHimSe ighBPeRhingirpmber (74)
regertbhieqti on feeding set (14) further conprises a
mounti ng nenber (74), wherein said nounting nmenber
(74) is sensed.
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