DESCRI PTION Title of Invention SYRI NGE PUMP Technical Field The
present invention relates to a syringe punp in which any of various
syringes is nounted and fixed, and a plunger flange of a plunger of the
mount ed syringe is pushed out by a slider, thereby feeding a liquid. 10
Background Art Syringe punps are Widely used in feeding a nedicinal
liquid or a nutritional supplenent or the like to a patient accurately and
for along time, in an intensive-care unit 15(1CU) or the like. A syringe
punp is so designed that any of various syringe is nounted and fixed

t hereon, and a plunger flange of appbcmrperriosf the nounted syringe is pushed
out by a slider wwth accurate speed cantrol, whereby high-accuracy |iquid
feed can be achi eved. 20The syrf%ﬁﬁ? BInpPYeHYh in general purpose
properties because it is so confi gyratickhagmivari ously sized syringes can be
mounted thereon and the liquid feed rate can be easily set. Such syringe
punps are disclosed, for exanple, in Japanese Patent Lai d-open No.

2004573373 (1denfiddB.Ae g25B2) and Japanese Patent Lai d-open No.
2007- 306990. A syringe punp, for nounting variously sized syringes
t hereon and per f Be¢riRRgslep§uinvéndddn irelpteyited wiyrhnge @uappinhich is

pul | ed downyg dr, byn A, el a5k | 6 RGN GONLACHS 128 HRRGY sl ace of the
nount ed outer cylinder to t%erg§§H§8F|x T He out er cyl’i'nder, B8d%l evers for
hol di ng ont ®langér dilange of a plunger of the mounted syringe is pushed

out by a slider, thereby feeding a liquid.

10
Background Art

Syringe pumps are widely used in feeding a medicinal
liquid or a nutritional supplement or the like to a patient
accurately and for a long time, in an intensive-care unit

15 (ICU) or the like. A syringe pump is so designed that any
of various syringe is mounted and fixed thereon, and a
plunger flange of a plunger of the mounted syringe is pushed
out by a slider with accurate speed control, whereby high-
accuracy liquid feed can be achieved.

20 The syringe pump is high in general purpose properties
because it is so configured that variously sized syringes
can be mounted thereon and the liquid feed rate can be
easily set. Such syringe pumps are disclosed, for example,
in Japanese Patent Laid-open No. 2004-73373 (US 7.153,290

25 B2) and Japanese Patent Laid-open No. 2007-306990.

A syringe pump, for mounting variously sized syringes
thereon and performing liquid feed, is provided with a clamp
which is pulled downward by an elastic member and contacts
an upper surface of the mounted outer cylinder to thereby

30 fix the outer cylinder, and levers for holding onto a slider



2 the plunger flange of the plunger of the nounted syringe. The clanp can
be selectively rotated into either of a release position and a fixing
position, and it is possible, by elastically lowering the clanp in the
fixing position, to 5clanp the outer cylinder. The levers are provided in a
pair which can be elastically opened andl cl osed, so that any of plunger

fl anges of various dianmeters can be secured to the slider by clanmping it
with the levers. 10Summary of Invention In a syringe punp, stable
liquid feeding can be performed by securely fixing the outer cylinder and

t he pl unger tHeamgenuei Ifilahgecbanthanpduhber séi dave hauvhbgd tdaingeers as
above-nentigned. 150n the other hand, in a preceding stage, the operations
of nounting £H8mB TR ey FRAGRT o TPRRESS ANt Ge e hbReE i Mg @part, fixation
of the out errelylakBdessMild bhe &! &Mngapdsitidal,i aRaoit the Jlsenges, f | ange of
the plunger with the Ievers are operations to be conducted by the nedical
wor ker, 20arfY §hapeicaiger devenrinaridec saprdiohec §h5EReMAERIPY, th

addi §i on, i R1laRAPRS &uake Bl 1 LAkl OPeReNPey Q0 % 2082601 adh %ﬂ%i yration is
adopted wherein if these operations are unsatlsféc ory, a predeterm ned
alarmis issbpdgh con e tedagkiedlt @pehedaandmliogsrdbuseethadn anlgeofredi cal

wor ker 25opefat.i ripnge. _pum. . Howeve a_ person does not
under st and gﬁgkhggﬁ%gﬁgéénggn ?ﬁﬁﬂﬁhglg??Pﬁﬁéqu Pﬁes%%th F8ﬁ£8%f t he
clanp and t aiskrdey qlaepidediwiwith kel Pavedrs. etc. or who is not
frequently engaged in the operations cannot operate the 30syringe punp

wi thout referring to a manual . Besi des, even

10 Summary of Invention

In a syringe pump, stable liquid feeding can be
performed by securely fixing the outer cylinder and the
plunger flange with the clamp and the slider having the
levers as above-mentioned.

15 On the other hand, in a preceding stage, the operations
of mounting of the outer cylinder onto the syringe mounting
part, fixation of the outer cylinder with the clamp, and
fixation of the plunger flange of the plunger with the
levers are operations to be conducted by the medical worker,

20 and proper operations are carried out conscientiously. In
addition, in Japanese Patent Laid-open No. 2007-306990, a
configuration is adopted wherein if these operations are
unsatisfactory, a predetermined alarm is issued, so as to
alleviate the attention burden on the medical worker

25 operating the syringe pump.

However, a person who does not understand the method of
mounting the syringe or the operations of the clamp and the
slider provided with the levers, etc. or who is not
frequently engaged in the operations cannot operate the

30 syringe pump without referring to a manual. Besides, even



3 for a person accustonmed to the operations of the syringe punp, it is
desirable that it is easier to check whether an operation has been nade
properly or not. Further, in relation to the conventi onal
syringe punps, 5sonme problens have been found. Firstly, while a
syringe punp is provided therein wth a3secondary battery capabl e of
internally supplying electric power for a certain period of tinme in order
to ensure that, even upon stop of power supply from an external power
source, 10 a predeterm ned coping with the situation can be made, it is

yet basi cal | yoslesipeabbg dccustoneg! Yo SHePbYe &€l Y bRJEhH UsRriMdeh el ectric
power from an external power source. Secondly, while detection of

various unus®HIP-cdhdifi eeina®lethrdl idd tdueriteT itqurherkethaidedyaise of a

syringe punPepekiitli ohShaedetdmhBat prdpreiydst egdd on of an unusual condition,
t he ki nd of t%e unusual condition can be easily grasped. Thirdly,
whil e routine inSpegheébnsimeedatiiony ttoo tpeedeneantiiiondlssanged Puape. nade

conpyl sory i%bn?eDBL:LBf&jn%”}laQ{e ?gg;{r%&&%-punp, the routine inspections are to

be carried 20out "in a pluralil of procedures for a plurality of itens, so
t hat reference t#&iashbynuathiile substiantel phihy ieqrovedefiothesyinywighout the

i nspections,_which.is quﬁnsone for the operataqor. The. present invention
has been mad TSORGREY RAHEEEnCOPa0MS 18 ABLTE Har: FEREH P B ERSTic

Accor di ngl y,pderi $oana diirf@GlinOpet vl RiFesené im\udleirOBot &nfireyitdata syri nge
punp further enhanced in operationality, particularly, a syringe punp which
ensures t hat®Val PRENt$HAP SFF BeYeT niePlyy FFAfean IfertesRali Poven So8Tressi |y

gragped what, Qpepatéfiides hgp;bﬁg G tH @8e Ot tua30ATCREAI BY hdud hgtPygsent
e a

invention, there is provid
yet basically desirable to securely supply the syringe pump

with electric power from an external power source.
Secondly, while detection of various unusual conditions
is performed during liquid feeding by use of a syringe pump,
15 it is desired that, upon detection of an unusual condition,
the kind of the unusual condition can be easily grasped.
Thirdly, while routine inspections according to
predetermined standards are made compulsory in application
of a syringe pump, the routine inspections are to be carried
20 out in a plurality of procedures for a plurality of items,
so that reference to a manual is substantially required for
carrying out the inspections, which is burdensome for the
operator.
The present invention has been made in consideration of
25 the above-mentioned problems. Accordingly, it is an object
of the present invention to provide a syringe pump further
enhanced in operationality, particularly, a syringe pump
which ensures that at the time of setting a syringe thereon,
it can be easily grasped what operation is to be carried out.

30 According to the present invention, there is provided a



syringe punp including: a syringe nounting part on which to nount an outer
cylinder of a syringe; a slider for holding a plunger of the syringe
nount ed on the syringe nounting part; a clanmp which contacts an upper
surface of the outer cylinder nounted on the syringe nounting part and

whi ch thereby fixes the outer cylinder; 4a display unit for displaying
predeterm ned information; and a control unit for controlling the display
of the display unit; wherein in regard of an operation of nounting the
outer cylinder onto 10t he syringe nounting part, an operation of hol ding

the plunger byritg Pumgeinsnehidg:oResptingR Abuht i ParReoRWitlcH Wol Nder by
the clanp, the display unit under control of the control unit displays
gr aphi cs shoWPHRt rads P8&eF var kifdRgest etsHEdRIehe? stkdides Bef heldmg after the

operations. JbJ{edicEPkAY WiihgbNRoSARNIES tREOW NG JCRBERE iV fEhqnges

between the states before and after the operations as above-nentioned nmaekes
it possible gockumy Whighasentgeds apeyrperosurfate dfe tbar pukelr out in setting

t he ringe. i.spl it i spl raphi cs _show 20respecti ve
st at ?s/ bef or %J%ﬁl af F'gr@{%%&le oélpgrgét ?%ﬁlsn,g%gf"?g?ﬁﬁ?%l%/aranamrgg“bhela Pedl y at a
pr edet er m netherdbyr ¥akes Tthes cansur gl irdetr;t hedisplaar @ncestdet ween t he

states befor after t e 9 erations can be grasped cl earlﬁ and easily,

. and ( .
and what opcl TGN PY PES PRAGITATTAL OB e SRfIG SCOBES DSHftie Tesi |y,
The syringe @fromaynfUuthdalispieluse e aibplag idiRdewndesactiong part for
detecting that the outer cylinder is nounted on the syringe nounting part;
a plunger def¥dihgfpartonadiatdencef inpyntiae the Pitergeylirdee|antey t he

slidgr; 30anche $HralBe AR GALINQIpRAE ! dPlpdeh LS NE hiRdkihgeuter  cylinder
is fixed by the clanp; and thé syringe punp nmay be so configured that the

cont rol uni tPiungegnhecthsl slddeheanditasy oppirphilen afetfdstinagtiparduterhe pl unger

detecting p . t a tegti rt; . and ction information
5from t he oﬁt{%rﬁ?gfﬁ E’Ze&ede%’?gg@i’ ngﬁépar s,%'aLF eu%}tur}l\é\%?}dg&tég ?lné)r}petlrﬂﬁ and
t he cl anp detaedtriodgupat tdispliagpugtErhiics shewingiredpeanitve dHungdisspl ay unit

di splays a %)r%%hi c hovxé' _n%etsh?3 gt ate aft%r conl%)l etion of the corresponding
operation. ASC F‘&Pnglil?/, YatessPRoRst A% fHtRbNFIT MACHAE 183N
15 The display with the graphics showing respective
changes between the states before and after the operations
as above-mentioned makes it possible to easily grasp what
operation is to be carried out in setting ‘the syringe.
The display unit may display graphics showing
20 respective states before and after the operations,
alternately and repeatedly at a predetermined interval.
This ensures that the differences between the states before
and after the operations can be grasped clearly and easily,
and what operation is to be carried out can be understood
25 more easily.

The syringe pump may further include an outer cylinder
detecting part for detecting that the outer cylinder is
mounted on the syringe mounting part; a plunger detecting
part for detecting that the plunger is held by the slider;

30 and a clamp detecting part for detecting that the outer



10operation is carried out properly by respective procedures. In
addition, according to the present invention, there is provided a syringe
punp including: a syringe nmounting part on which to nmount an outer cylinder
of a syringe; a slider for holding a plunger of the syringe nounted on the
15syringe nounting part; a clanp which 8ontacts an upper surface of the
outer cylinder nounted on the syringe nounting part and which thereby fixes
the outer cylinder; an outer cylinder detecting part for detecting that the
outer cylinder is nmounted on the syringe mounting part; a plunger 20

detecting paglfrderdes ectidid vyyhdhe tdiunp; URHET thsS y@hifgby, der: a
clanp detecting part for detecting that the outer cyli nd% i xed by the
cl anp; a di s§ &PrEAPEredrthdits shayeentgoledai bris r%’c!mﬁﬁf-@ﬁln‘m |’f(1511¢ and a

control unitofiQr ¢9RiA&L4 'd%Qet:bfn% pﬁﬂltaytﬂ{a f}ﬂﬁl ays g{gt agherein the

25di splay unit under control of the control Unit es detected
respect i vel yamsy thirecbame rdedplt huerpatst: e@ndnghepardetet:heorplmﬁg:amadebect i ng

part g and thte%qr] R dets etctéfylig gectdeteciﬂiaf’ pazt . the_ llu S Ensures t hat

checkl ng of e statuses o I on i ngg parts is
facilitated,deredttihe pmn‘ﬁ(ahdvmh@fbldi@s deeécyiig peen D®UMmtted Bas been
be recognized, so that operationality of the syringe

nmount ed i nprperly. c

punp is further cgﬁﬁ’é%i; Pitypgh y‘?’rﬁ?ﬂ@ypﬁﬁbta%l? YSnB8n¥TRESF may be so
configured SHeatinghere RitRERSabferlaiipllie®Noh NSO ic8Prés d&mdﬂﬁ% out er
cylinder detecting part, the plunger detecting part, he cl anp

det ecti ng p&RETALEOR npRtaceddingthe idodsr BPS%H?Jte tl°h§°@|f%’f5! di}lal}}nie@c@l spl ays

grapbi cs shQyerd+issPECIdare 188 a6 E8S ﬁo%%&lfowlﬁépggtgle %%%Egggon of
mounting the outer 10cylinder on the Syringe noufiting part, an operation of
In addition, according to the present invention, there

is provided a syringe pump including: a syringe mounting
part on which to mount an outer cylinder of a syringe; a
slider for holding a plunger of the syringe mounted on the

15 syringe mounting part; a clamp which contacts an upper
surface of the outer cylinder mounted on the syringe
mounting part and which thereby fixes the outer cylinder; an
outer cylinder detecting part for detecting that the outer
cylinder is mounted on the syringe mounting part:; a plunger

20 detecting part for detecting that the plunger is held by the
slider; a clamp detecting part for detecting that the outer
cylinder is fixed by the clamp; a display unit for
displaying predetermined information; and a control unit for
controlling the display of the display unit; wherein the

25 display unit under control of the control unit displays
states detected respectively by the outer cylinder detecting
part, the plunger detecting part, and the clamp detecting
part.

This ensures that checking of the statuses of detection

30 at the detecting parts is facilitated, and the part(s) which



hol di ng the plunger by the slider, and an operation of fixing the outer
cylinder with the clanp, which correspond respectively to the pieces of
detection information. Thus, when all the works for setting the syringe
have been 15finished, it is clearly shown that all the operations have been
finished correctly, whereby checki ng ofé whet her the operations have been
carried out properly or not can be nade easier. Accordingly, the operator's
sense of security is enhanced. 20A configuration wherein the control unit,
upon deciding that an unusual condition is generated, displays information

indicative ofad Aetki8€l vent RBUHFUS YR nGQNEEdA ARuARE NEnslictRlFay Uit permts
the operator to easily grasp the kind of the unusual condition. 25In this

case, it is Bedsrrentizas e scothabmperatdanabifivaifofheheyringeabep &8 | of

pi eces of detgGhiPNesitfUgation fromthe outer cylinder detecting part, the
pl unger detecting part, and the clanp detecting part are inputted to the
control unit andThhesywingeepshp care jufsttinen Blpiedic @ay obe dat eonifdgured or mat i on

i s changed t n_undetection i nf.armation, the displ unit displays
info?nationt%ﬁgigg??v%§%§ St RE %#?ﬁf%&P“ahn%#ﬁﬂﬁL&P“c%ﬂﬁrﬁ%ﬁh°8 PFesponding to
t he change. o¥ldafér gagtaicdtangwberte] rthehel1dhgdd @etebtindgsara ,Shaakthght
capabl e of being turned on and off, and causes the backlight to blink when
it is decidé&aﬂg tRkeHdmer BAT e dRREtERd urfudhgl ceptent it stB@ner at ed

provi des a rmrbaky yudit aatsbm;(@gfﬂatﬂhagseéﬁ@ﬁtngogegb@c% atr@tes The syringe
punp as above may further 1 nclude: a power 10source term nal through which
ext er nal eIé@FPFCC?mR*ﬁtiP§ of an operation of mounting the outer

10 cylinder on the syringe mounting part, an operation of
holding the plunger by the slider, and an operation of
fixing the outer cylinder with the clamp, which correspond
respectively to the pieces of detection information. Thus,
when all the works for setting the syringe have been

15 finished, it is clearly shown that all the operations have
been finished correctly, whereby checking of whether the
operations have been carried out properly or not can be made
easier. Accordingly, the operator’'s sense of security is
enhanced.

20 A configuration wherein the control unit, upon deciding
that an unusual condition is generated, displays information
indicative of the kind of the unusual condition on the
display unit permits the operator to easily grasp the kind
of the unusual condition.

25 In this case, it is recommendable to adopt a
configuration wherein after all of pieces of detection
information from the outer cylinder detecting part, the
plunger detecting part, and the clamp detecting part are
inputted to the control unit and when at least one of the

30 pieces of detection information is changed to an undetection



supplied and fed to each conponent; a secondary battery which is charged

t hrough the power source termnal and is capable of feeding electric power
to each conponent; and an external power source detecting part for
detecting the state 150f connection of external electric power to the power
source termnal; and the control unit may display on the display unit
information for pronpting for connection of the external power source when
it is decided, based on a signal fromthe external power source detecting
part, that the 20external power source is not being connected. This
configurati omsehRE€idh ! ft@leeﬂ@;fsr@ RVl i SO sdeberit g part is provided
and the information pronpting for connection of an external power source is
di spl ayed orindieatisplafy thei kinheaf ian hBusierl ¢eadihien esqrmesabnéingtric
power 25is nQt +Rei Hghsi4pplied ensures that a situation where the syringe
punp is left in the state of being supplied with electric power fromthe
secondary batterk cenfigurptévenitedterinr éhe etispdlay, uant =@ ri ¢ power is

assuredly s ied from exiernal power_source. At_the tinme of

o f5rmi g SekAEh [BPBle Rkt RAERE: RN =5 e R et h e RE B i spl ay
on the di splbaykunghit Pe®link @paf atti @esdéctdyaibygthe coryreaeduie for the

i nspection gperation. This permts the operator to carry out the inspection
oper ati on WTRGUED rETEYRL N §ORrY H IPatGaPenshide S Pt dh omerhélbperator is
al l evi ated. attentid e eHAitAfgt Orfdta Wl LR gAHER e the present invention,
operations to be conducted are di splayed with graphics show ng the changes
bet ween t he resptlt iS¥&isggt R4 efsorbodadnay tfarthre dperude:oaspPovgier eby it
is de possi t ihy wha rati | S. carried out in
set?i?ng theggg%l&rﬁg%ﬁﬁﬁlagdaﬁg?%ﬂl?%ﬁ\gﬂp%%ﬁgr I(eﬁl[:g ﬁ%ﬁs%/&}oﬁ%g %gs not been
set proper| yupphidse apgdsife]d {o asgydd coBpoméntDesic sepbndaryyfbadtewmyngs 15FI G 1

s a perspe%}ﬁgﬁ} 1Vs! ec: a(J):fgeg §l¥rrc;ung(il1e tplléngower source terminal and is

capable of feeding electric power to each component; and an

external power source detecting part for detecting the state

15 of connection of external electric power to the power source
terminal; and the control unit may display on the display
unit information for prompting for connection of the
external power source when it is decided, based on a signal
from the external power source detecting part, that the

20 external power source is not being connected. This
configuration wherein the external power source detecting
part is provided and the information prompting for
connection of an external power source is displayed on the
display unit when it is decided that external electric power

25 is not being supplied ensures that a situation where the
syringe pump is left in the state of being supplied with
electric power from the secondary battery can be prevented
more securely, and electric power is assuredly supplied from
an external power source.

30 At the time of performing a prescribed inspection



according to the present enbodi ment, before a syringe is nounted.
FIG 2 is a perspective view of the syringe punp according to the present
after the syringe is 20nounted. FIG 3 is a perspective view,

enbodi nent ,

as viewed fromthe rear side,

enbodi nent .

punp set 25o0bli quely.

of the syringe punp according to the present
FIG 4 is agperspective view of the syringe
FIG 5 is a block diagramof the syringe punp

according to the present enbodi nent. FIG 6 illustrates the manner in
which to carry out a-operation of setting a syringe. 30FIG 7 illustrates
the manner ig,0iGBnt OGO t2HL &hlt RG' atspihPlonsehti &kgihg SuELNge.

FIG 8 illustrates the manner in which to carry out c-operation of setting

t he syringe.sEEadfigioptiaisions paceydingstat @ Broeesinregfior G 9B 5shows a

first syrin

ScCreen,

and

ringe normal® nount stat

reen.

s&%ﬁk ”%%}tatsitoﬁte ﬁ?rssé'érmﬂéi tﬁeoﬁp%QQ‘é"é J|c%Q.g§CSGt Stla:fg

OWs a secon

11A shows a @it dde $eépeitdion speretionawdthdx relfldrring to a manual,

5

10

15

20

25

30

whereby burden on the operator is alleviated.

According to the syringe pump of the present invention,
operations to be conducted are displayed with graphics
showing the changes between the respective states before and
after the operations, whereby it is made possible to easily
grasp what operation is to be carried out in setting the
syringe. In addition, the part where the syringe has not

been set properly can be easily grasped.

Brief Description of Drawings

FIG. 1 is a perspective view of a syringe pump
according to the present embodiment, before a syringe is
mounted.

FIG. 2 is a perspective view of the syringe pump
according to the present embodiment, after the syringe is
mounted.

FIG. 3 is a perspective view, as viewed from the rear
side, of the syringe pump according to the present
embodiment.

FIG. 4 is a perspective view of the syringe pump set
obliquely.

FIG. 5 is a block diagram of the syringe pump according
to the present embodiment.

FIG. 6 illustrates the manner in which to carry out a-
operation of setting a syringe.

FIG. 7 illustrates the manner in which to carry out b-



shows a third syringe normal nmount state screen. 10FIG 12 shows a
setting-conpleted screen. FIG 13 shows an operation screen. FIG 14A
shows a power source synbol at the tinme when a battery is conpletely

di scharged, FIG 14B shows a power source synbol at the tine when the
battery charge anount is 15roughly half2the full charge, and FIG 14C shows
a power source synbol at the tinme when the battery is fully charged.

FIG 15 shows a synbol representing that the battery is being charged.

FIG 16 shows a screen at the tinme when an alarmis 20i ssued. FI G
17A shows a greenoaf bersalitipgsahe ofyranker st unusual condition, and FIG
17B shows a screen after. disposal of a second unusual condition.

FIG 18 shows a &¢Feeh Ltlusteateiethiy maArpRshRAMiGh S8opeTSH o994, C-

Description dferahofi #BNMetting thdNWyridg8yri nge punp according to the
present invention will be described bel ow taki ng an enbodi nent thereof and

30referring to t E&CactbriievFi Ag wiviadgstahanedseens| esd HIG.o 9B

5 shows a first syringe normal mount state screen.

FIG. 10A shows a flange set state screen, and FIG. 10B
shows a second syringe normal mount state screen.

FIG. 11A shows a slider set state screen, and FIG. 11B
shows a third syringe normal mount state screen.

10 FIG. 12 shows a setting-completed screen.

FIG. 13 shows an operation screen.

FIG. 14A shows a power source symbol at the time when a
battery is completely discharged, FIG. 14B shows a power
source symbol at the time when the battery charge amount is

15 roughly half the full charge, and FIG. 14C shows a power
source symbol at the time when the battery is fully charged.

FIG. 15 shows a symbol representing that the battery is
being charged.

FIG. 16 shows a screen at the time when an alarm is

20 issued.

FIG. 17A shows a screen after disposal of a first
unusual condition, and FIG. 17B shows a screen after
disposal of a second unusual condition.

FIG. 18 shows a screen at the time of an inspection

25 operation.

Description of Embodiments
Now, a syringe pump according to the present invention
will be described below taking an embodiment thereof and

30 referring to the accompanying drawings, namely, FIGS. 1 to



10 18. First, a syringe 12a to be applied to a syringe punp 10 according to
the present enbodi nent will be descri bed. As shown in FIG 1, the
syringe 12a is a general -use one that has been conventionally used, which

i ncludes a syringe outer cylinder (outer cylinder) 18 and a plunger 16. The
syringe outer cylinder 18 has a transpai®nt syringe body 14 to be filled
with a nedicinal liquid or the |like, an outer cylinder flange 20 provided
on the proxinmal side (base end side), and a discharge port 24 which is
provi ded on the 10distal side (tip side) and to which a tube 22 is
connect ed. The. owtiestcydididangk! angec2bel sppubed adt aakyyidd ipdimpC1bn shape.
O the outer cylinder flange 20, the wwdth in the mnor diameter direction
is slightly FEYEBhin tife PIPSRBE s™RPAiMgREt EHLL P2 dgRerIfd-wi dth in the
maj or di ameter 1a@i EB6Wh Ofh iFScSel, thesSUGhiAgyal e ilhat gbherdiselses fingers
can be put thereon. The outer cylinder flange 20 is appropriately thin; for
exanpl e, t he®ihitéREeBas ikeeahsanvantirnaldin uFee. (Wijeh2n¢kudesnigected at its

one gnd to the idi;schargde RA5Lhadéd (&And Wt f ldyel i ng
20needl e or %lﬁrel Igi%ke not slo&/r% ,(so trﬁtac?hgﬁ(rlréé%lrgangpgl%aﬂﬁlﬁﬁig’ggn\fﬁé
i nj ect ed i ntTthea syatihgatoutear eyhindgyh.18 has a fengplawagersy@ngas badgasket 26

which is proyj ded,at _t istal _end .and by which the nedjcinal liquid in
the syri ngeoloiu&g)r bgy fir;l%er v %gi 2 BB 9 %11%'1115429%%5% lplfeu’ngaé]r fl ange 2528
provi ded at duterprepXimddr endnganzio prdviiddd bmtEH« PrdREhaNG idee (pasket 26

and the plug%E% fl.apge 2B. The plunger flange 28 has such an area that it
can be push FLEfL: R 3 A RGRBEISRRTIEs 2ApE gt 118t BFYVIdfich.onf dheexanyl e,

t he1bhi cknessisita1abogd (tifp0 s2a8M an@of WHidR & Stube098- i SAsdiRedekn section,
with a radial size greater on the distal 11
The outer cylinder flange 20 is substantially elliptic in
shape. Of the outer cylinder flange 20, the width in the
minor diameter direction is slightly larger than the
diameter of the body 14, and the width in the major diameter
15 direction is set to such a value that the user’'s fingers can
be put thereon. The outer cylinder flange 20 is
appropriately thin; for example, the thickness is about 1 to
2 mm. The tube 22 is connected at its one end to the
discharge port 24, and at its other end to an indwelling
20 needle or the like (not shown), so that a medicinal liquid
can be injected into a patient therethrough.

The plunger 16 has a gasket 26 which is provided at the
distal end and by which the medicinal liquid in the syringe
outer cylinder 18 is fed out, a disk-shaped plunger flange

25 28 provided at the proximal end, and a rib 30
interconnecting the gasket 26 and the plunger flange 28.
The plunger flange 28 has such an area that it can be pushed
by the user’'s thumb, and is appropriately thin; for example,
the thickness is about 1 to 2 mm. The rib 30 is cross-

30 shaped in section, with a radial size greater on the distal



side and smaller on the proximal side, and has sufficient rigidity and a
light weight. A plurality of different-sized syringes (for instance, 5 nL
type, 10 nL type, 20 nL type, 30 niL type, 50 nL type, and 100 nL type) are
applicable to 5the syringe punp 10, and the syringe 12a is of the |ongest
and | argest-in-diameter type (nanely, aft the highest-capacity type, for
exanple 100 nL type). A syringe 12b also shown in FIG 1 is of the shortest
and snall est-in-dianeter type (nanely, of the |owest-capacity type, for
exanple, 5 nL 10type). The syringes applicable to the syringe punp 10 will

be referred 4iGeabsa SfaiSikh BEELHE oﬂﬂbxamafpéféee,ma%i M8s B¥8lcient | N the
description of the syringe punp 10 as follows, the major width direction

will be ref &%d4ity 2rd R ditebEt voightt-heAnphoralditat hf diikadeon -aszed
Y-direction, dothe Qg gt dndLr e Z-fireetion.,f.n sary,
taking FI G falaisga r(eébglr encg% ?%é%ﬁ‘['t Qgpgé ll(ﬂn{l'egg*)% o%d %Ldi%ﬁggfi on will
be referred 30omal svpeas 5A1mdi tep¢ i and and mhetydeghtirsi aplasaX2e torecti on.
As shown in Kl lto 3 t syringe pu 10 accordi 20t.0 t he, present
errbo%i ment hgais?cgy]éﬁn T QR ?gh %/Ihd \%ﬂ%ﬁecﬁng%%?(-lgﬁabﬁd°€gﬂk‘? Ag"8E=El i ght Iy
el ongat ed i ranidh@aXgek tr-anl-d0AmSBEY &SypaS (AaREBE, oENensyHidigaestpunp 10 has an
operating part 32 constituting a roughly |lower half thereof in plan view

(the plan viGRAFSTBMRCdLoT; franle {98 Bl t¥Redgni et Fings 28R &lsa) | a

syringe noumshod PRr#rc341C08sé# tild RAcRtEQUUHY shelie bl fn-ofi ahBeesPper hal f
t hereof in plan view, and a IE)I unger driving part 36 constituting a roughly
right hal f GFPEhENYUPRISH REl Fhe hkrwastt -cAPptElY \Livew. Tl exanpdge pump 10 is

0 A8 0, ¥ K5g8) 0 P Cyhagel by Ay B0 iy D5 SRke Bkl 30 30Lerfore
be referred to also as syringe 12 in a representative manner.
In the description of the syringe pump 10 as follows,

the major width direction will be referred to as X-direction,
the minor width direction as Y-direction, and the height

15 direction as Z-direction. If necessary, taking FIG. 1 as a
reference, the left side in regard of X-direction will be
referred to also as Xl-direction, and the right side as X2-
direction.

As shown in FIGS. 1 to 3, the syringe pump 10 according

20 to the present embodiment has a configuration in which a
box-shaped housing 11 slightly elongated in the X-direction
serves as a base. The syringe pump 10 has an operating part
32 constituting a roughly lower half thereof in plan view
(the plan view is omitted, since it can be recognized from

25 FIG. 1), a syringe mounting part 34 constituting a roughly
left half of the upper half thereof in plan view, and a
plunger driving part 36 constituting a roughly right half of
the upper half thereof in plan view. The syringe pump 10 is
provided with a grip 37 at a left end portion thereof and is,

30 therefore, excellent in portability. Substantially the



whol e area of the upper surface of the syringe punp 10 is a roughly flat
surface forned in a very gentle arched shape in regard of the depth
direction. The syringe punp 10 has a highly waterproof structure in which
switches (for exanple, tact switches) at the operating part 32 are covered
with a facing sheet. The syringeipunp 10, basically, has a

spl ash- proof structure because the nedicinal liquid in the syringe 12 may
drop thereon, a drip-feed solution provided on the upper 10side may drop
thereon, or a disinfectant or the |Iike being used in the surroundi ngs nmay

scattered t WOQQnarJJ‘Q)fslﬁliengﬁ%éio dut raHRRS 4 q@le%g,bi%@wﬂpc 190%&r from an
external power source (AC 100 V. AC 200 V. or the like) t hr ough

an AC cabl e ™3gh¢pnhleatt sdrfaca fowmed dnur ceenyl ggnibe oxkalred phare Iource
t inal) 3 i t AN i f.
crrh e ), ShRe denl apleel niohon al. SR eheGe BB

In the followng descrip e vertica i

assum ng t hatighhe watrdanpgeopusprddrure in winels satiechés bieioxg eganpbe, a

hori zontal desktop,. The 20orjentation.of th ringe pu 10| racti cal
uoe. & hovevertect o SRt ceR )l PEULED Berg iR datarth) e e SRR R G Crhe
Syringe pungat@ngeshdaad.used in the state of being obliquely fixed to a
mounting neans 402 of an infusion stand 400. The nounting neans 402 can be
adj usted in incl TRMatSYSAISaPYIR LhdPRELEMI¥nhiPRE &t SBI3PTHETAPAg t he syringe

punp 10. | ns3editdQN be@h8SLT {ife RUMBLIRAD PRISUPRLI £fk LR BREXEH Upiye- Use
term nal (not shown) other than the power source plug socket 39 fromthe

mount i ng medASPAURTami.ch ARtRriHddy spsuptet granided 3ORether WPRETt 0 FIGS. 1
to 1?'0 the S&E.liggrﬁamy @gepét;ﬁ %4‘ a disinfectant or the like being

used in the surroundings may scattered thereon.

The syringe 10 is supplied with electric power from an
external power source (AC 100 V, AC 200 V, or the 1like)
through an AC cable 39a connected to a power source plug

15 socket (power source terminal) 39 provided at a lower
portion of a side surface thereof.

In the following description, the vertical direction
will be determined by assuming that the syringe pump 10 is
in the state of being put on a horizontal desktop. The

20 orientation of the syringe pump 10 in practical use, however,
is not limited to this. For example, as shown in FIG. 4,
the syringe pump 10 may be used in the state of being
obliquely fixed to a mounting means 402 of an infusion stand
400. The mounting means 402 can be adjusted in inclination
25 angle and height while stably holding the syringe pump 10.
In addition, electric power can be supplied to an exclusive-
use terminal (not shown) other than the power source plug
socket 39 from the mounting means 402, which naturally is
preferable.

30 Returning to FIGS. 1 to 3, the syringe mounting part 34



13 is a part for mounting and fixing the syringe outer cylinder 18 in such
an orientation that the discharge port 24 is located on the left side, and
is provided with a curved part 38 having a recessed arched surface
according to the 5dianeter of the syringe outer cylinder 18 (the | argest
one), near than the surface of the openating part 32. The curved part 38
fornms a recessed arched cylindrical surface with reference to the axial
direction (X-direction) of the syringe outer cylinder 18 to be nounted

t hereon. 10The curved part 38 is located at a roughly right half of the

syringe nmountd RYpRat teck4 moddihe HRIMRARSHg OfndValylriRE tSudi-OydeHaoR the
viewer's side and the depth side, respectively. The curved part 38 has a
narrow gr oov® 38aspehvani@dientehiton dhetnbie dischargetporixtZ24ndsin t he axi al

15di recti on,; JuwR.gqet .Gl 0 i S VE ] r i t i ng
parts) 40a and 48§ pr ovr%edgga%}yngf e \ﬁ(ﬂ?i %{St of L%ehew%ll-ldﬁp%g%tqugnsg%%
adj acent to Babhvirher racesgel herchadabudfaectdamrdanyetd itdel -direction (in

pl an.vi ew) sgetti [ e 42 which i.s_provjded i X2-di rection, end
portion 20 éﬁ&mﬁggﬁﬁoiﬁ%\ﬁ s SYRE"FurRYe yf’ﬂ’\:Jdé‘ferf Ilgnggh?éara‘c‘rﬁ%aogfﬁi ng body
44 for el astieaal tyapriassisngracd &t abhel bgérgtimie pavtes2 cylinedearféange 20
nount ed. The setting groove 42 is_a shallow groove in which to nount

the outer cyhHddf FIMy& 26CesHrf iarched shabdtininal S4tTRee ¥igBst - di amet er

direction ofrelrBeeRéld &fo Atlel AEEL] fdi3Ra0130 Wt/didaet9bh fré€dren the vertical
direction (in plan view). The setting groove 42 is conposed of a first

groove wal | S¥Fangerettiarucvigndenad tonbe eowited dhereani der 60, and a
secegd groove wakhe v‘éﬁngékt%é g oBﬁ{édQ—& the ﬁ!:;ﬁ'fy 9 gnRen3PEYr i nge
mounting part. Since the thickness of the outer ?
of the syringe mounting part 34, and is composed of wall
parts provided on the viewer’'s side and the depth side,
respectively. The curved part 38 has a narrow groove 38a
provided in the lowermost surface to extend in the axial
15 direction, two detection switches (syringe outer cylinder
detecting parts) 40a and 40b provided in the vicinity of the
X2-direction and adjacent to each other along the axial
direction, a vertical-direction (in plan view) setting
groove 42 which is provided in an X2-direction end portion
20 and which holds the outer cylinder flange 20, and a spring
body 44 for elastically pressing and stabilizing the outer
cylinder flange 20 mounted.
The setting groove 42 is a shallow groove in which to
mount the outer cylinder flange 20, and is so shaped that
25 the largest-diameter direction of the outer cylinder flange
20 will be oriented in the vertical direction (in plan view).
The setting groove 42 is composed of a first groove wall 42a
constituting a part on the side of a slider 60, and a second
groove wall 42b constituting a part on the side of the

30 syringe mounting part. Since the thickness of the outer



cylinder flange 20 varies depending on the manufacturer, the wdth of the
setting groove 42 is designed with an appropriate margin; the groove width
is about 3.5 mm The setting groove 42 ensures proper positioning of the
syringe outer cylinder 18 in the axial direction. When the syringe
outer cylinder 18 is nounted on the syni4nge nounting part 34, a claw 44c of
the spring body 44 nmakes contact with a | owernost portion of the outer
cylinder flange 20 nounted in the setting groove 42. and presses the
10out er cylinder flange 20 toward the side of the syringe nmounting part 34

(in the X - diyBGide@NF1ad 1ROV aPId NURENl LG BH &heCibh et ufleangen0 into
contact with an end face of the second groove wall 42b. As a result, the
syri nge out efidif chdthe 1 titdngr gveaveed 2f isndesignedr Whghian t he axi al
15direction, at t |1 gl i ' n jtio the liquid
feed can be ?@g?%éggfﬁéﬁgﬁﬁgﬁegﬁéﬁVLﬁﬁgn%%%s ?%%%%Pu%héﬁgﬁhhge?hi6 with the
slider 60 issefttdmgedrodirgi2 Ehewestpropar| pesitipaihgr otinde isgrénpanced. The

narrQw groove ,38a is.a,arqqve far contcriying 20stabilization in nmounting
t he g’yri nge Qluztk?rofsy?ﬁréd%ngl%l -mdﬁéerrea[xélﬁat éb’é‘%’twn‘ The two detection

swi tches 40a andwABh e syirighé | yutprojcetisded ri@mikhpotovey oauthace of the
syringe nounting part 34, and are pushed in (down)n when t he syringe outer

25cyl i nder FYTS9RoBMNEETSr BREF 134 *nEreBy41% FakPBeskietnt PodYt A4t the

syringe out glaxey! t8f€ictl&iR8Sa DESRHRYRL 86kt L dENERE VAl tdIe YR eRat e two
detection switches 40a and 40b in the axial direction is preferably 5 to 10
mm and t he fdépget 2Hrimanitedhés Yom sgitd19pIrgavec dder apd \ifuassassthgl e

30eh pyl ene- RiRRY! EPLi i@ ahil Mo WALGRa R ERNbeN N &/ ringe
mounting part 34 (in the Xl-direction), thereby bringing the
outer cylinder flange 20 into contact with an end face of
the second groove wall 42b. As a result, the syringe outer
cylinder 18 is prevented from chattering in the axial
15 direction, so that stable liquid feed is enabled. 1In
addition, the liquid feed can be started instantaneously
when pushing of the plunger 16 with the slider 60 is started.
Thus, flow rate build-up performance is enhanced.
The narrow groove 38a is a groove for contriving
20 stabilization in mounting the syringe 12b of the small-
diameter type.

The two detection switches 40a and 40b are slightly
projected from the lower surface of the syringe mounting
part 34, and are pushed in (down) when the syringe outer

25 cylinder 18 is mounted properly, whereby it can be detected
that the syringe outer cylinder 18 has been mounted. The
interval between the two detection switches 40a and 40b in
the axial direction is preferably 5 to 10 mm, and the
detection switches 40a and 40b are covered with a single

30 ethylene-propylene rubber film, which ensures high water



15 resistance and weatherability. The ethyl ene-propyl ene rubber film and
the curved part 38 are preferably whitish in color, for securing good
visibility of graduations printed in black on the syringe outer cylinder

18. The detection 5swi tches 40a, 40b rran%ijbe provided in three or nore
within the range of the length of the nted syringe outer cylinder 18 of
the syringe 12 of the shortest type. The two detection switches 40a and 40b
may not necessarily be disposed rectilinearly, insofar as they are disposed
at 10different positions in the axial direction of the syringe 12 to be
nmount ed. resigiancieonnd i wedh€raBilitwe sghengtipiBnedprophicare i s nade of
resin, inclu tach t plate.44a attached to a side surface of the
curved part g@?be}nsf%rrlfnn%n%&a e BV T A5 1861 BF 2 RTSTE T PR P HHSH the
attachnment ptelter.ddar sbeunihny gobh aw k4G 1beRt oAl gralEuat Ubes §ialng ofsr om t he
tip of the spri | ate part 44b and extendi ng obliquely downward, and a
pair of thin ri‘)rbg] PBNE"Y Yo L8EE e 4537 ORISR 4P -s| iITHAt Agtesitdjoact ed upward
on bath si deswidfchs] @ba! 4 Wa9NbbEIMRAREOt ReLSRId R RLAL & A3, 44b and
the claw 44c. The attachnent plate 44a is attached to a side surface of the
first groovethfaMarggachyther length ol theemebahed Ayringghetternt ers into the
setting gro i T 145, 20 ] ectyi ans,.44d n.X-2 plane, and are
nount ai n- sh?p%(;%gg rvimgmﬁrg %eo%aP%;ﬁ%§$_j %Edltﬁeecﬁoglt.r&% tg'&)‘;'Sl i%ﬁt Itglmon t he
viewer's si dtetgictipe slettadteisonOg i Hod hep vod dessartiwme 50 whi ch

contacts and. upper _surface aqf the ringe Quter cylinder 18
nmounted is Sdrlog\?l%ggé g%]c%ﬁhﬂ?ﬁaa?y por f‘5naﬁe€%@ér?%teh 1opeiest idtg part 32 and
t he180syr i nge.fifewatt nopgiariion34in Ttk elxaaD &0rd@sioa bief the afdrBAge 12

to be mounted.

As shown in FIG. 3, the spring body 44, which is made
of resin, includes an attachment plate 44a attached to a
side surface of the curved part 38, a spring plate part 44b

15 projecting upward from the attachment plate 44a, the short
claw 44c bent at an acute angle from the tip of the spring
plate part 44b and extending obliquely downward, and a pair
of thin projections (projected portions) 444 slightly
projected upward on both sides of a joint portion between

20 the spring plate part 44b and the claw 44c. The attachment
plate 44a is attached to a side surface of the first groove
wall 42a by screws, and the claw 44c slightly enters into
the setting groove 42. The pair of projections 444 form an
X-2 plane, and are mountain-shaped as viewed along the Y-

25 direction.

Slightly on the viewer's side of the detection switches
40a and 40b, a clamp 50 which contacts and clamps an upper
surface of the syringe outer cylinder 18 mounted is provided
at a boundary portion between the operating part 32 and the

30 syringe mounting part 34. The clamp 50 has a lift rod 52



16 projecting froman upper surface of the operating part 32, and a
rotating | ever 54 provided at the upper end of the lift rod 52. The
rotating |l ever 54 is so sized and shaped as to permt easy operation

t hereof by hand. \Wen the 5syringe 12 is not nmounted, the lift rod 52 is
kept pulled down by an el astic nenber (sot shown), and the rotating |ever
54 is substantially horizontally extended in the Xlidirection fromthe |ift
rod 52. At the tinme of fixing the syringe 12 after the syringe 10outer
cylinder 18 is nmounted on the syringe nounting part 34, first, the clanp 50

as a whol e i[&ﬂ%@‘ﬁ@né‘pﬁ’@n{j aQyuﬂﬂéxp%iuQ‘QaEQeof oAt 'oBgr:ll@Mﬂ p%%t §5‘9' i's

rotated 90Q cl ockwi se until the rotation is restricted by a predeterm ned
st opper. Nex@nd @whrpeatgimigpengr t e provatedgat evner ubder tdrsl offatheas a whol e

15i s | ower ed, ;hy aggedpst g f of th | ast.i_c d_the lLower
surface of the ro?%t%%g ITgseggga}l?? %ﬁtse?n 0 & ggflgg%%:don%gc B\?\P?‘% t he upper
surface of tdsetoypermgiet @abegropyntdtnider th8reathdyelhyntihe when e out er

cylipder 18 js.pressed and, clanped W th an_ appropriate fqorce (see FIGS. 2
20and 8). TH r%ﬁ?%uf?ﬁglﬁ W@rmgﬁpt&%éség ghfcf c‘i%gn‘gg ¥ i BH1M84r the outer
cylinder fl aoge B9,amwfelladeisydm@s QUbEr sk )Ndahdlthe TR alt@Wgri ng anount

of the lift rod 52 is detected by a clanp sensor &cla detecting part) 136
(see FIG 5)eV8BuibrihyPulstanbralilye heyirorjea iys extondetdny fbe| Xke can be

identified asrbbei®bi@eh ¢hamad Rygt e rotating lever 54. At the tine of
rel easing the syringe outer cylinder 18 fromthe clanped state, it suffices
to carry out an bbéﬂg{ﬂéﬁe of fixing the syringe 12 after the syringe

10 outer cylinder 18 is mounted on the syringe mounting part 34,
first, the clamp 50 as a whole is drawn upward by gripping
the rotating lever 54, and is rotated 902 clockwise until
the rotation is restricted by a predetermined stopper. Next,
while gripping the rotating lever 54, the clamp as a whole

15 is lowered by an elastic force of the elastic member, and
the lower surface of the rotating lever 54 is put into
elastic contact with the upper surface of the syringe outer
cylinder 18, whereby the syringe outer cylinder 18 is
pressed and clamped with an appropriate force (see FIGS. 2

20 and 8). The rotating lever 54 presses and clamps a portion
near the outer cylinder flange 20, of the syringe outer
cylinder 18.

The lowering amount of the 1lift rod 52 is detected by a
clamp sensor (clamp detecting part) 136 (see FIG. 5),

25 whereby each of the syringe 12a, 12b and the like can be
identified as the object clamped by the rotating lever 54.
At the time of releasing the syringe outer cylinder 18 from
the clamped state, it suffices to carry out an operation
reverse to the above. The clamp sensor 136 may be so

30 designed that it can detect a rotated state of the clamp 50.



reverse to the above. The clanp sensor 136 may be so 30designed that it can
detect a rotated state of the clanp 50. 17 The operating part 32 is
provided, in the vicinity of the clanp 50, with a clanp check LED 58 which

is put froman OFF state into a blinking state when it

is decided that the

pair of detection switches 40a and 40biare in an OFF state or that the
clanp 50 is not clanping the syringe outer cylinder 18. A synbol is drawn
adj acently to the clanp check LED 58 so that the operator can conceptually
understand the function of the clanp check LED 58. The plunger driving part

36 is provided i Bha sRAGR14QdsiiNned By Brs&yfRSULhacse 362N

rofhan the

operating part 32, a substantially vertical wall surface 36b between the
step surfaceh3cglane ithewapbrat¢iprpahecR2LERPE whighstmmutaffrgmvarti cal

wal |_surf acey366, 6L waelh LG, hefh SWLLacendf 4003 L. SINIYRIOML 1 NG part

34. The plunger 15driving part

0O novable I n

X-di rection,padmdofs déteatibe switahezandabbmd bt eme tLiylamdFF 6Rate

integconnectinghg

| i 6 |1,
is a box body rouggte}ge :‘cglgjr“Beggri 15 i1, egigg}mo’ﬁ’ert
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i SAELINFS 1994 ®Bot t om porti on

set near theystiepesurd.aca 20m660 ik Aehght adjutenitl P a6 tHpI1ampr f ace portion

set appropriately hi

her than the operating surface of the operating part

32. The sl i GEF°BOLHAS S, SAI GRgerthfcttREERBIT AT CRPEPPIHRYEY det ecting part)

64 provi ded WRedstAakl eOnSHIRGE 0R8 Qladf1@n&irdifECdd.on side at a _
position for 25contact with the plunger flange 28 of the syringe 12, a pair
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The plunger driving part 36 is provided in a space
defined by a step surface 36a lower than the operating part
32, a substantially vertical wall surface 36b between the
step surface 36a and the operating part 32, and a
substantially vertical wall surface 36c between the step
surface 36 and the syringe mounting part 34. The plunger
driving part 36 has the slider 60 movable in the X-direction,
and a flexible and expandable bellows cylinder 62
interconnecting the slider 60 and the wall surface 36c.

The slider 60 is a box body rounded for permitting easy
operation, with a bottom portion set near the step surface
36a in height and with an upper surface portion set
appropriately higher than the operating surface of the
operating part 32. The slider 60 has a plunger detection
switch (plunger detecting part) 64 provided on a connection
surface 62a on the Xl-direction side at a position for
contact with the plunger flange 28 of the syringe 12, a pair
of lever 66 for fixing the plunger flange 28 in contact with
the connection surface 62a, an arched support base 68
provided at the connection surface 62a so as to support the
plunger flange 28, and a lock lever 70 for fixing and

releasing the slider 60 in a sliding direction.



of lever 66 for fixing the plunger flange 28 in contact with the connection
surface 62a, an arched support base 68 provided at the connection surface
62a so as to support the plunger flange 28, and a | ock lever 70 for fixing
and 30rel easing the slider 60 in a sliding direction. 18 The slider
60 has the function of holding the plunger flange 28 of the plunger 16 of
the syringe 12 nounted by the |l evers 66 and pushing out the plunger 16. The
pl unger detection switch 64 is turned ON when contacted by the plunger

fl ange 28. The lock lever 70 is projected to the viewer's side froma

si de surface of irhe §1id4lr 80n¥be hdHunePesRI& no1aehgbIhd iptiagethe sl ider
60. When the lock lever 70 is pushed in elastically, manual sliding of the

slider 60 irflPgRe2X-@ff ridet PARNYST e Wwift toel. SYRH@gepéP amewHad dyatkeeof the
| ock | ever 71Qav'e§‘sd€3 %&%Lﬁ)ﬁlﬁ l&?l!(tsh%nﬁggn 1(6866#33 llﬁ’) er . The
3 e ape sﬁ%netrlca

pair of levers 66 are in‘inwardly direc arched s W th
each ot her alsdectibe switshob4t he ymedgeN 1¢her miomthot&édby tmiet h pushi ng-in
of the I ock r 1570, t | evers 66 are tilted respectively around axes
66a %rovide J%%S?ﬁe£4%ﬁﬂﬁfggrde, to be spaced away from each ot her.

I nterl ockedly wi rhe r BdaaSiengrofotie grogkcteyato the trhewdeerssaeb are

el astically cl osed, whereby both | ateral portions of the plunger flange 28

can be gripgé@™ FheldIMFErSe68t Nt sAAdetiteh Whem BREr APe’@fedace and an

X2-side surfumeeepy fheindy wnges1{danee . 28wndbaRPY obRe1bdgey &l ange 28 can
be prevented from being disengaged fromthe slider 60. The plunger flange
28 is held spAflet’ |Weftilonslyy nanuagaptiding efethesslHar tQeiBupport base

68,160 be stpli kidethcradhNesShLAR 1A .1 STRE BPedad 18hal t St HRPRE $HLface with
2 lock lever 70 is detected by a lock sensor 138 (see FIG. 5).
The pair of levers 66 are in inwardly directed arched
shapes symmetrical with each other about the axis of the
syringe 12. Interlockedly with pushing-in of the lock lever

15 70, the levers 66 are tilted respectively around axes 66a
provided on the lower side, to be spaced away from each
other. Interlockedly with releasing of the lock lever 70,
the levers 66 are elastically closed, whereby both lateral
portions of the plunger flange 28 can be gripped. The

20 levers 66 hold an outer peripheral surface and an X2-side
surface of the plunger flange 28, whereby the plunger flange
28 can be prevented from being disengaged from the slider 60.
The plunger flange 28 is held at three locations by the pair
of levers 66 and the support base 68, to be stabilized.

25 The slider 60 is provided at its upper surface with a
slider check LED 72. The slider check LED 72 is put from a
blinking state to an OFF state when it is decided that the
plunger flange 28 is fixed to the slider 60 by the levers 66
and the slider 60 is fixed, after the slider 60 is manually

30 moved so that the plunger flange 28 makes contact with a



slider check LED 72. The slider check LED 72 is put froma blinking state
to an OFF state when it is decided that the plunger flange 28 is fixed to
the slider 60 by the |l evers 66 and the slider 60 is fixed, after the slider
60 is manual |y 30noved so that the plunger flange 28 nakes contact with a
19 side surface of the slider 60 to turim ON the plunger detection switch 64
and the lock lever 70 is rel eased. The slider 60 can be automatically
advanced in the Xldirection by a retracting novenent of a driving rod 63
(see 5FIG 5) provided inside the bellows cylinder 62, in the condition

where the clamp GhegkcLER %%eagﬁla&e 63 ikdefyf d,hw thi pgén { OFF (namel y,

the condition where the syringe 12 Is nounted accurate is condition
wi | | hereaf tdstasdipaf ewitech 64 asd sthrg rig»eknbevmt Toouist rsle&tsgd 10The

retraction speedgy e dr| |n r.od 6 det ed based qn a_liquid feed
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determined based on a liquid feed rate set by a setting dial
86 and the kind of the syringe 12 detected by the clamp 50,
and liquid feed is performed by pushing out the plunger 16
while accurately controlling the retraction speed.

15 In relation to power source function, the operating
part 32 has a power source switch 80, a green external power
source lamp 82, and a red battery lamp 84. The external
power source lamp 82 is turned ON when it is decided by an
external power source detecting part 125 (see FIG. 5) that

20 an external power source is connected to the power source
plug socket 39. The battery lamp 84 is set blinking when
the residual charge amount (also called SOC (State of
Charge)) of a lithium ion battery (secondary battery) 122 is
lowered. When the residual charge amount of the lithium ion

25 battery 122 is lowered, alarming by a buzzer 144 and display
of characters on a liquid crystal monitor 102 are also
performed. The residual charge amount of the lithium ion
battery 122 is detected by a predetermined charge amount
sensor 151 (see FIG. 5). With a power source switch 80

30 operated, a main contactor 152 (see FIG. 5) in the inside is



of characters on a liquid crystal nonitor 102 are also perfornmed. The

resi dual charge anmount of the lithiumion battery 122 is detected by a
predet ermi ned charge anount sensor 151 (see FIG 5). Wth a power source
switch 80 30operated, a main contactor 152 (see FIG 5) in the inside is

20 turned ON, whereby the power source foor the syringe punp 10 as a whol e
is turned ON In relation to liquid feed rate, the operating part 32
has the setting dial 86 and a set liquid feed rate display 5part 88. The
setting dial 86 is rotatably disposed in a bottoned dial disposing hole 91

in alongitugifala @Nr,egaépébysit@@ B ARkt B;&r SiHd 19%: RYITLukEh 18nd 1ts

side surface is exposed. The dial disposing hole 91 has a vertically (in
pl an 10vi ew) 22| dryetlediaotwtngdoPNi on 91a for exposi ng an upper portion of

the setting dial 86 er, . Sur e,. and_a ide r arti,gn 91b in
a tapered shape vﬁ%t ﬁ@%agjr]%‘ﬁe erlrhaﬁle%a%egt %ag?ba%%né) e&?ﬁ%@%"g rIty 3gut war d
al ong t he opess rdedisettingniiadhen ame sisde 3ughhtefeed thte phidplhyexposed

fromzthe verticall i I Vi e el ongat ed notch paortion_9l1la of the
setting di al?¥g i Xré#ﬁ?g‘ﬁe ng ﬂbearé,qqé HPB?t?%]tYanilBW%‘ﬁs’d‘r 350 (see

FIG 5) in thettohea Body d@alssnyl hdla dTagRehi ConBtRAnRYL OFikiRA ibASi de t he
setting dial 86, whereby the rotating direction and the rotation 20anount
can be detect¥f SPRE2QE T (tOeafVENEEMIBP 180 773 it§ sddanffacs il |
device. The &giddedg dial 86 can be rotated endlessly. As for the polarity
of increase/decrease of the liquid feed rate by the setting dial 86, the
upwar d di rect i onThel 8¢ despgsingthoe 93 bhedea Wwenyicadlpl (B rdiea

10 view) elongated notch portion 91a for exposing an upper
portion of the setting dial 86 at an upper surface, and a
side recess portion 91b in a tapered shape with a
predetermined width broadened diametrally outward along the
opening direction. When the side surface or the part

15 exposed from the vertically (in plan view) elongated notch
portion 9l1la of the setting dial 86 is rotated by a finger, a
dial rotation sensor 150 (see FIG. 5) in the main body
reacts with a magnetic member provided inside the setting
dial 86, whereby the rotating direction and the rotation

20 amount can be detected. The dial rotation sensor 150 is,
for example, a Hall device. The setting dial 86 can be
rotated endlessly. As for the polarity of increase/decrease
of the liquid feed rate by the setting dial 86, the upward
direction (clockwise direction in side view) is plus, and

25 the downward direction (counterclockwise direction in side
view) is minus, as indicated by a polarity indication symbol
87 provided in the vicinity of the setting dial 86. A
polarity indication is provided also on a side surface of
the main body (see FIG. 3). The liquid feed rate set by the

30 setting dial 86 may be recorded in a nonvolatile memory 116



25t he downward direction (counterclockw se direction in side view) is

m nus, as indicated by a polarity indication synbol 87 provided in the
vicinity of the setting dial 86. A polarity indication is provided also on
a side surface of the main body (see FIG 3). The liquid feed rate set by
the 30setting dial 86 may be recorded i;a a nonvol atile nmenory 116 21 so as
to be held even after the power source is turned OFF. The set liquid
feed rate display part 88 is provided with five 7-segnment LEDs, and the set
liquid feed rate [nL/h] set by use of the setting dial 86 is displayed in a
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four-digit integer part turned n een, a one-diglit decinmal part
88b turned ON i nThedsetindiguidetleckeciatel dpephdy LifeDt886 Us gpusedelet ween

them The decjnual_.pari 88b i | ghtl |l er than.the jnteger part 88a.
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clarification of the decinmal point. Particul alryltﬁl, si.nce the deci mal part
88b &nd t he RAMMR opofHite 19EBLE8c e SRtr sHIH Seedhrate HiS$PAAYat t ent i on-

15exciting effiqclgs hhe 4 adulBalit hgdeakh past CedLdubdel NEIMiIElgeen tO the

decimal fraction is exaggerated, facilitating the confirmation of the digit
pl aces. The aeme-d4ait dendalapertidhyl aprpedOBen sedi sprsed fief the
vicinity of Jhs g6t Ebﬂ‘gt 4151%' s§§1dfsgp<§s%§t BEP‘S SPTHRRRONEh D G d Al onshi p
20t her ebet ween "can be easi |y under st oo y {he operat or. In relation
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places is more facilitated by the differences in color and
size as well as the clarification of the decimal point.
Particularly, since the decimal part 88b and the decimal
point LED 88c are in red color which has an attention-

15 exciting effect, the fact that the part indicated by them
relates to the decimal fraction is exaggerated, facilitating
the confirmation of the digit places. The set liquid feed
rate display part 88 is disposed in the vicinity of the
setting dial 86, so that the corresponding relationship

20 therebetween can be easily understood by the operator.

In relation to liquid feed operation, the operating
part 32 has a start switch 90a, a stop switch 90b, and a
fast feed switch 90c. The start switch 90a becomes
effective in the syringe normal state.

25 The operating part 32 has an operation indicator 92, an
occlusion pressure monitor 94, and a residual amount
detection LED 96, as display parts related to liquid feed
condition.

The operation indicator 92 is projected in the shape of

30 a small-height truncated cone as a whole, and has four LEDs



25The operating part 32 has an operation indicator 92, an occl usion
pressure nmonitor 94, and a residual anount detection LED 96, as display
parts related to liquid feed condition. The operation
indicator 92 is projected in the shape of 30a small-height truncated cone
as a whole, and has four LEDs 22 in 962 divisions in plan view Each of
the LEDs is of two-color type which can be turned on in red and green. The
operation indicator 92 is so designed that the four LEDs are repeatedly
turned on in green sequentially in clockw se 5order, in an inmage of a

rotary nmenbar, Bgbng:Qhidhedsn ASCA! 410G t Oeddie Jei gl dfred scardigdon. The
operation indicator 92 blinks in red when any of various unusual conditions
i s detectedcoflor txespihdchwham he tugnddcorleidh trigdt and cdugsinon BRet he t ube 22
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state of the tube 22 decided fromthe pressure. generated i.nside the syringe
oute? cylin®&feis 1% anl%mfiﬁﬁi%étae(f%)?rgo'ﬁ?"?%%ﬁgllggﬁat,aq@fb 94c and 94d

whi ch can becturaesy ab theel syilreed480h @i 1346 .ar eharspiigadosequential Iy
fromthe left side toward the right side. Wen the pressure |s sufficiently
low, all thdr&}ApbPS BARIIRKS ot TeGr HBED AFY Ohs VERECHT SXY§MEL| ncreases, the
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pressure is reached starting fromthe condition where the synbols 94a to
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in which a closed state of the tube 22 decided from the
pressure generated inside the syringe outer cylinder 18 is
15 indicated by four symbols 94a, 94b, 94c and 944 which can be
turned on. The symbols 94a to 94d are arranged sequentially
from the left side toward the right side. When the pressure
is sufficiently low, all the symbols 94a-944 are turned off.
As the pressure increases, the symbols 94a, 94b and 94c are
20 sequentially turned on. When a prescribed pressure is
reached starting from the condition where the symbols 94a to
94c are turned on, it is decided that occlusion of the tube
22 is generated and the symbol 944 is made to blink, with
the symbols 94a to 94c kept turned on.
25 The residual amount detection LED 96 is made to blink
as an alarm when it is decided that the residual amount of
liquid in the syringe 12 is reduced. The residual amount of
liquid in the syringe may be determined from the position of
the slider 60.
30 The operating part 32 has the liquid crystal monitor



30The operating part 32 has the liquid crystal nonitor 23 102, function
switches 104a, 104b and 104c, and an integration-clear switch 106 as

i nformation input/output neans 100. The liquid crystal nmonitor 102 is

| ocated at a position 5prom sing good visibility, and has an appropriately
| arge area suited to visual check. Thez2Biquid crystal nonitor 102 is of a
dot matrix type, which can arbitrarily display various synbols and
character strings notwithstanding its sinplicity, inexpensiveness and | ow
power consunption 10Naturally, the liquid crystal display 102 can nake a

display in gbng{gﬁaa%ggggﬁg%bzq ggrguéradqQ thegdgstination of the

system The qU| cryst as a horizontally (in plan view

el ongat ed shapegratdoidgatroswhtclopdtatsnignfamat3dan ispwbhimdead, for
exanpl e, of 240 x §4 15dots, and is nmeasuring 99.5 mm by 28.0 mm The

l'i quid cryst@ﬁ °§i 48Pay 102 has a backlight function which can be turned on
and off in red andewhidifia thestal egnittbgnic? ear 19vhted dG ippsatsentch for
clearing the value of integrated |iquid feed anount bein

23%%rrently
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crystal display 102, a line interconnecting both of themis printed. The

function swiisiessaldah MaFTiBAEYRE e WiricAnged agbitrarily display

various symbols and character strings notwithstanding its
simplicity, inexpensiveness and low power consumption.
10 Naturally, the liquid crystal display 102 can make a display
in any of different languages according to the destination
of the system. The liquid crystal display 102 has a
horizontally (in plan view) elongated shape according to the
operating part 32, is composed, for example, of 240 x 64
15 dots, and is measuring 99.5 mm by 28.0 mm. The liquid
crystal display 102 has a backlight function which can be
turned on and off in red and white.
The integration-clear switch 106 is a switch for
clearing the value of integrated liquid feed amount being
20 currently displayed on the liquid crystal monitor 102. In
order to clearly show the relationship between the
integration-clear switch 106 and the liquid crystal display
102, a line interconnecting both of them is printed.
The function switches 104a to 104c are arranged at
25 regular intervals on the lower side (in plan view) of the
liquid crystal monitor 102, and correspond respectively to
three choices displayed in a lower area (in plan view) of
the liquid crystal monitor 102.
As shown in FIG. 5, the syringe pump 10 has a computer

30 (control unit) 110 for controlling the whole part thereof.



25 regular intervals on the lower side (in plan view) of the liquid crystal
noni tor 102, and correspond respectively to three choices displayed in a

| ower area (in plan view) of the liquid crystal nonitor 102.

As shown in FIG 5, the syringe punp 10 has a conputer 30(control unit) 110
for controlling the whole part thereof 24 24 The conputer 110 is, for

exanpl e, a one-chip mcroconputer, having a ROM 112, a RAM 114, the

nonvol atile nmenory (flash nenory or the like) 116, and a clock 118. The
conputer 110 has an interface (not shown), and executes input/output
processing f t ove- I d (o] | e | anps. The
clock 118 i sﬁ;eogg]g@ftg;nreéqﬁhg?' tﬁ%{%%tralrnggfg talg‘r%rjgl%cgﬁlgzﬁ{\ic%r r eglﬁgggrby a
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external power A§Ur e JQuihe POV SRUECEIRD, RiUfeseKet RO 1albe pover
source part 120 produces a stable DC power source from AC, and supplies it
to each conpdmenéurifg la pledéterminmnd opebatiar.y apg@2totmgasiyne nge punp 10
can, be opere}:te(%grggée fm%i %I éon tcioﬁ%roirhe power source part 120 nay not
necessarily be 1 ACOT por at &d"i APt he syringe punp 10; 25for exanple, it may
be provi ded ext ermaldyiageaphip acapiagr the power\\benrcé phagleoic#et dased on a
signal obtained fromthe external power_source detectin rt 125 that no
external poWBicBolf GMPPdif8; WHtR SHTECPaY, At He e d uP%‘i”e’gI%%dinbFI&ys on the
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ext er nal poﬁ@prgngqg;|ygﬁp gpe lithium ion battery (secondary battery)

15 122 which is charged from the power source plug socket 39
through the power source part 120 and is capable of
supplying electric power to each component, and the external
power source detecting part 125 for detecting the state of
connection of an external power source to the power source

20 plug socket 39. The power source part 120 produces a stable
DC power source from AC, and supplies it to each component.
With the lithium ion battery 122, the syringe pump 10 can be
operated for a fairly long time. The power source part 120
may not necessarily be incorporated in the syringe pump 10;

25 for example, it may be provided externally as a DC adapter.

When it is decided based on a signal obtained from the
external power source detecting part 125 that no external
power source is being connected, the computer 110 displays
on the liquid crystal monitor 102 information for prompting

30 the operator to connect an external power source (see FIG.



In the syringe punp 10, the driving rod 63 for sliding the slider 60 is
driven by a notor 128 provided inside the housing 11, and the drive anount
is detected by an encoder 5130. A driving current of the notor 128 is
detected by a current sensor 132. The notor 128 is driven through a notor
driver 134 under the operation of the esnmputer 110. The conputer 110
detects the pressure on the slider 60 by a strain gauge, and controls the
turni ng-on/off of the 10operation indicator 92 and the occl usion pressure
noni tor 94. The di spl acenent amount of the lift rod 52 is detected by

the ol amp sefspr shadruilioanenal bage.aandpbion Mutheshfigiod ever 70 i

detected by a l'ock sensor 138, and respective signals are supplied to
t he conput er 110InwhkeesyiSinge phappihg tbe dhevzsyg |mge63)ut®r sdyidinder 18

with the cl an e fixation of th r deC| e The
conputer 110 ur%%%aogfé@he C é‘r’rﬁnc cakmEEEJrS wter °thﬁ detect (fl gﬁesvvl t ches
40a and 40b rarwesiod and ard ithedeeidednichat ifeadesygdtegevbpuirerenzpldender 18 is

cl anped with the 50. 20 The conputer 110 turns off the slider check
CED 55 e Y30 pRURE DY CORErRT, CoiiPengHoT SAR 1Anaor ot el BYerdod | hot

the slider Gfhirrenti ¥€6kor 132. Thee GRIRE €bs 1D HARELHOtBrékyh & mBEaY on the
liquid crystal nonitor (display unit) 102 through a liquid crystal 25driver
140, and turdEVver LBé wdaq ithAt cnepatiophof thesam@uteretl i niTR§. The buzzer

144, a speak@mphdbr ﬁl&‘ﬁ@%‘é@kga{ﬁ&%&%hré@naﬂ% 210HESCoE Y qoutput pat
149 are connected to the conputer in addition to the lirquid crystal

moni t or 102 s#gagengaede p@andosenbrrlruttheetmsninkheond@ésmafiniteat i on port 148
i's E@pab'e %Ee&ggygécgﬁé¥gét8§ 92 and the occlusion pressure monitor 94.

The displacement amount of the 1lift rod 52 is detected
by the clamp sensor 136, the operating condition of the lock
lever 70 is detected by a lock sensor 138, and the
respective signals are supplied to the computer 110, where

15 the clamping of the syringe outer cylinder 18 with the clamp
50 and the fixation of the slider 60 are decided. The
computer 110 turns off the clamp check LED 58 when the
detection switches 40a and 40b are ON and it is decided that
the syringe outer cylinder 18 is clamped with the clamp 50.

20 The computer 110 turns off the slider check LED 72 when the
plunger detection switch 64 is ON and it is decided that the
slider 60 is fixed.

The computer 110 controls the display on the liquid
crystal monitor (display unit) 102 through a liquid crystal

25 driver 140, and turns on the backlight 142 with a
predetermined timing. The buzzer 144, a speaker 146, a
communication port 148 and a nurse call output pat 149 are
connected to the computer 110, in addition to the liguid
crystal monitor 102 as general-purpose output means. The

30 communication port 148 is capable of input/output of



information to and froma predeterm ned external conputer. In the foll ow ng
description, it is assuned that the buzzer 144 is operated to generate a
sound as a predeterm ned alarm or caution signal. However, a system may be
adopted in which guidance is given by a sound or voice through the speaker
146. Now, operation of the |iqui@écrystal nonitor 102 in the syringe
punp 10 configured as above will be described below. In the syringe punp
according to the present enbodi ment, 10information which is detailed and

di verse and which can be easily understood even by persons unaccustoned to

oper ati ons oinfmas;ybhng@ dNMErdf £Yrear tdirnhay Gk teirhi Sodipicarand/ or
character strin on_t he ll%§ﬁd cr stal nonitor 102 according to the
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moni tor 102. First e di's trme of an opéera setting the
syringe 12 tspedkersy4énge punp 10 in |ten1(1) above mnll be descri bed.

When t he power s urce switch 80_i pres b erator to start the
syringe punp 10, ﬁ Ke WHGHEEP 94 tshfsgi&fb gtﬁﬁe&@ &M ¢ ithi tR&l i zati on
process, th&ry&abberp@ﬁprmi ssohm@ecéaoa@atabee@ wion set bésgrited syibwge 12,

checks each of the operations, and displays the check results. The three

oper ations o tB&t FYRPIHEUBY  2FRRFINdate thR HESISEBN PRPodigattat i on,

b-opgrati on a#drRa®PeH afHieR (& F@etaalléﬁoaﬁaa&i%se aRR e dr0Radnde

c-operation are operation nanes
easily understood even by persons unaccustomed to operations

of the syringe pump 10 can be displayed with symbols and/or
character strings on the liquid crystal monitor 102
according to the operating conditions. For instance, (1)

15 display at the time of an operation of setting the syringe
12 to the syringe pump 10, (2) display related to the power
source condition, (3) display at the time of generation of
an alarm, and (4) display at the time of carrying out a
prescribed inspection operation, can be performed on the

20 liquid crystal monitor 102. First, the display at the time
of an operation of setting the syringe 12 to the syringe
pump 10 in item (1) above will be described.

When the power source switch 80 is depressed by an

operator to start the syringe pump 10, the computer 110

25 executes a predetermined initialization process, thereafter
prompts three operations for setting the syringe 12, checks
each of the operations, and displays the check results. The
three operations for setting the syringe 12 are the
following a-operation, b-operation and c-operation (the a-

30 operation, b-operation and c-operation are operation names



for convenience) in a general and preferable order of operations. As for
the order of the three operations for setting the syringe 12, for exanple,
b-operation and c- operation nay be carried out in the reverse order.

As shown in FIG 6, the a-operation is an operation of nounting the syringe
outer cylinder 18 of the syringe 12 onte the syringe nounting part 34, with
the outer cylinder flange 20 set in the setting groove 42. As shown in FIG
7, the b-operation is an operation of 10sliding the slider 60 to an
appropriate position, setting the plunger flange 28 onto the slider 60 by

the |evers Q@r éggvééf@n%g)tbﬁ §ldé#%&aﬁOanéiﬂfé%EEbeémggﬁeggofthe b-

operation is conposed of two operations, nanely, an operation of holding
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outer cylinder 18 by holding down it with the rotating |ever 54. 25Until

the time wheRtPhERS yIITAGES NBIYRALNGOBAFE st &viith B AHeF, CHRENESRpuUt er 110

perforns a qﬂlgg%@yzd CL%%%W&%'@&&L&B&&% l4oqui d crystal nonitor 102,
causes the backlight 142 of the liquid crystal nonitor 102 to blink

alternately in rke shwdn AnwhiG e, 7.cdbseb-eprratdonespordiangradébangt check LED
58 ﬂpd Slid%&iﬁﬂ&?&ﬂkﬁ@lzgeé(%Jﬂgongh 289r0§¥§ate position, setting

the plunger flange 28 onto the slider 60 by the levers 66,

and fixing the slider 60. Strictly speaking, the b-

operation is composed of two operations, namely, an

operation of holding the plunger flange 28 onto the slider

15 60 and an operation of fixing the slider 60. On the basis
of the operator’'s operation, however, the b-operation is
composed only of an operation of the lock lever 70, and,
therefore, it is appropriate to classify the b-operation as
a single operation.

20 As shown in FIG. 8, the c-operation is an operation of
appropriately drawing up the clamp 50, turning the rotating
lever 54 by 902 clockwise and then lowering it, and fixing
the upper surface of the syringe outer cylinder 18 by
holding down it with the rotating lever 54.

25 Until the time when the syringe normal mount state is
attained, the computer 110 performs a display (described
later) on the liquid crystal monitor 102, causes the
backlight 142 of the liquid crystal monitor 102 to blink
alternately in red and in white, causes the corresponding

30 clamp check LED 58 and slider check LED 72 to blink, and



operates the buzzer 144 to intermttently generate a sound, thereby
pronoting the operator to set the syringe 12. Wen the backlight 142 is
turned on or made to blink in red, there is obtained a nmental attention
exciting effect on the 5operator. Were the backlight 142 is of a red type,
sinmple blinking of it suffices. be relation to the setting of the
syringe 12, further, the conputer 110 nonitors the detection switches 40a
and 40b, the plunger detection switch 64, the clanp sensor 136 and 10t he

| ock sensor 138, and displays on the liquid crystal nonitor 102 gui dance

related to %%&QELQ“&E%%%EQL”&& Oﬁoﬁlpﬁtéi‘&i@ér&&y Widtaddre syLh@ge normal

nount state I's reache aracter ormattion 1S displayed on a character
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plan view) qQf the ljquid.crystal nonitor 102 . and hematic_graphics are
di spl ayed o(r%hae g?ﬁ% J?glcﬁtdilggl é?/a%uerc eF&or‘?nlﬁjibmz”lcdc‘)anstf’i ﬁﬁ%rllekngmt ﬁggl‘errai ni ng
roughl y | ef tthleakf i ofortad nkdqai merctais békeoiod @xci@2ng | effidea ehatiact er

information display section 102a, hlack characters are 20di spl ayed agai nst
2 whPte baclgPEanat: wiBEERs thh RARKIGERNTAL di%s BFag SeL(i¥ER 1638015 o
graphi cs ar @1dn&ph@ysd iagaesicas bl ack background, whereby division between
the information at the |left and the information at the right is nmake clear.
In the followi nglarZ&hiatder taecths HEEtBREKYF Jned SEFERSE af%e Z9KaheRed. The

di vi si on bett‘ﬂ%eEo&ﬁ&&hﬁﬁécﬁgﬁi%}fﬁtﬁﬁt BOP 0¥ 0 3¥%1BERLL OfbalAnd 264, the

graphic display section 102b 1s a division for conveni ence, and the sizes
and di spl ay ther pbungen ldesectien i vidchm§4 betlrhaigod sersenil3§ 8odt he

congti ons. t'ﬁigr $hex | JLrdil,! Tié&i A, £FANILY LoD pheke Toéf&i(?f le% ¥
30oper ati on, Db-operation and t-oper atronis carriediout based

monitor 102 guidance related to operations according to the
situation. Until the syringe normal mount state is reached,
character information is displayed on a character
information display section 102a constituting a roughly

15 right half (in plan view) of the liquid crystal monitor 102,
and schematic graphics are displayed on a graphic display
section 102b constituting the remaining roughly left half of
the liquid crystal monitor 102. 1In the character
information display section 102a, black characters are

20 displayed against a white background, whereas in the graphic
display section 102b, white graphics are displayed against a
black background, whereby division between the information
at the left and the information at the right is make clear.
In the following drawings, the black background areas are

25 hatched. The division between the character information
display section 102a and the graphic display section 102b is
a division for convenience, and the sizes and display forms
in these sections may be changed according to the conditions.

First, in an initial condition where none of the a-

30 operation, b-operation and c-operation is carried out based



29 on sensor information (a condition where detection information from
sensors is not inputted to the conputer 110), the conputer 110 displays on
the liquid crystal nonitor 102 an initial state screen 200a shown in FIG
9A and the first syringe normal nount state screen 200b shown in FIG 9B,
repeatedly at an appropriate interval gsor exanple, at a cycle tinme of 2
seconds). The initial state screen 200a shown in FIG 9A has three rows in
the character information display section 102a. 10A character string "Set
the flange" corresponding to the a- operation is displayed in the top row,

acharact el Gl LLAlor Sefedie: PLINAL onGRLI SORANILNGL e ile b- Operati on i's

di splayed int row, and a character string ower the clanp”
corr espondi ngfoomatiorc -foper aensors dsdnepl ayed ted €6t tree lwompoer ow, t her eby

i ndicating t egch of these operations has not.yet._ been . carried out.

In the ini tilrallﬁI’St % csoénrpéléﬁrzbgog, 158%%&?:&5‘: a%ﬁ%{%:'sdoqfrytsﬁgﬁpl unger 16, the
Syringe out @onfybi X ah8inkbeaDuitarecytidwderzobbasgew?@n Fae.tebe 22, the
gasket 26, the plunger 20fl ange 28, the settin% groove 42, the clanp 50.
the Pift rod@"82the nelhsht SYTFHRIe dpdmadmoynfe sHatgeFCrRrn (3090 &Y% 66 and

the lock |evarr78. aje depBhayer; idt bheagsAtiatdi sptéw8eqieben 102b. In the
graphi c display section 102b of the initial state screen 200a, the outer

cylinder fl| &%gBP2®. &t ASEVSHe affme iof A setandlsil-ack pattern, thereby show ng
that the a-oper aty o] C i tiol ddixt Lo, the plunge
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flange 28 is dis l'ack pattern an 60 is
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operation is displayed in the top row, a character string
"Set the plunger” corresponding to the b-operation is
displayed in the middle row, and a character string "Lower
the clamp”™ corresponding to the c-operation is displayed in
15 the bottom row, thereby indicating that each of these
operations has not yet been carried out.

In the initial state screen 200a, schematic graphics of
the plunger 16, the syringe outer cylinder 18, the outer
cylinder flange 20, the tube 22, the gasket 26, the plunger

20 flange 28, the setting groove 42, the clamp 50, the 1lift rod
52, the rotating lever 54, the slider 60, the levers 66 and
the lock lever 70 are displayed in the graphic display
section 102b. In the graphic display section 102b of the
initial state screen 200a, the outer cylinder flange 20 is

25 displayed in a solid-black pattern, thereby showing that the
a-operation has not yet been carried out. In addition, the
plunge flange 28 is displayed in a solid-black pattern and
the slider 60 is displayed at the right end, thereby to show
that the b-operations has not yet been conducted. Further,

30 the rotating lever 54 is displayed as oriented horizontally



30 (in plan view), thereby showi ng that the c-operation has not yet been
performed. These portions are connected by arrowed |ines respectively to

t he correspondi ng character strings in the three-row display area in the
character infoimtion 5display section 102a, whereby the correspondi ng

rel ations can be clearly understood. 30 The first syringe normal nount
state screen 200b is the sane as the initial state screen 200a in the
display in the character information display section 102a. The graphic
10di spl ay section 102b in the first syringe normal nount state screen 200b

di splays the SChAmgt ey amﬂe‘iéb?fsﬁJMnﬁa'Eﬁa | aenL %pé]?a{l@ls%a'snngpe

initial state screen 200a shows "t he final syringe nornmal nount
state, and iYewibear peffamedhat Thesd poritaphs Aresicanpesteddly 200awed the

ol ow g LoPAIdY Socbliolldty Lo O CULERIRL, (13006 20 Juside Lhe
setting groove ye i A white, there prorrp operator to
nount the ouitmr tth;tleenﬂm dﬂs@ﬂgg 2fed ﬁmothbeclsaatddu&g gnb@mmtéiznas t he

a-o ration ondl | unger ange 28 is layed in white, the
G PR o iR g et 1Bekg ety Ehe tertepraBLaG SAIAIIERS! | ange. 28

is roughly sedn %nd@aafwy th@ek8¥&s®. 66, thereby pronpting for the
b-operation. Thirdly, the rotating |lever 54 is displayed as oriented

vertically (in pMBf $iesh syERBFRPHRENPOIRY Fiite KEreen 7o i6nthe5Thus,

in the |iquidheer 48t ghe MNIthiQh 402be SHPdbhaDEOLSIHY thkt aléglkfaydlﬁpltﬁx of the
character information, the object to be operated is displayed in a graphic

which is chmb@éGC;#,eramﬁqrmamdpea@Jesnlmr sentkon slozfa. th@h@pzmamhlgn
e T e
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shows the final syringe normal mount state, and it differs
from that in the initial state screen 200a in the following
15 points. Firstly., the outer cylinder flange 20 inside the
setting groove 42 is displayed in white, thereby prompting
the operator to mount the outer cylinder flange 20 into the
setting groove 42 as the a-operation. Secondly, the plunger
flange 28 is displayed in white, the slider 60 is displaced
20 slightly to the left and the plunger flange 28 is roughly
surrounded by the levers 66, thereby prompting for the b-
operation. Thirdly, the rotating lever 54 is displayed as
oriented vertically (in plan view), thereby prompting for
the c-operation.
25 Thus, in the liquid crystal monitor 102, simultaneously
with the display of the character information, the object to
be operated is displayed in a graphic which is changed so as
to indicate the contents of the operation. Therefore, the

operation of setting the syringe 12 can be carried out,

30 without referring to a manual, even by a person who does not



Incidentally, referring to FIG 9A alone, it may seem5difficult to
under st and whi ch of the conponents in the graphic display section 102b is
yet to be operated. In practice, however, the initial state screen of FIG
9A and the first syringe normal nount state screen of FIG 9B are displ ayed
alternately and repeatedly at an appropii ate 10interval, and, therefore,
the different points between the two states can be grasped clearly and
easily. Next, the operator carries out the a-operation, based on the
initial state screen 200a and the first syringe normal nount state screen

200b and basgshan (oS8l cldkhoBISE rkrdicaRbayedl dy3shE Lo OW (in plan

view) in the character infoimation display secti'on 102a. Since this
charact er i rdrrupdticns ¢% tdiesplayedd mrodhéhe oplirdew, 60t and tesillikeunder st ood

that it is ra o) thlso ration first. 20Wth the
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result, the es_that the a-operation has been conducted
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state scr eergnamacshﬂymayn sEb&orl%z%ndsayégqcm@esMbéﬁ&@edﬂ.or mal nount state
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interval . WRARCALCP e RAWeYRE - ofhe Héutfélaécﬁl}'—lﬁﬁﬁ S‘ereéﬁegle‘t)%; -affd 208 is kept

in an OFF st rid6t ehidi0el ﬂéﬂﬁamatxﬂo%t' St YcreBRULE 88, h@'BeEEﬁm to the
conputer 110. In this case, 32 the conputer 110 decides that t

a-operation %@lﬁb?dy%kte@@éhebbmdetr@@eetem d:te@n spprdradaset i nproperly,
andyphe contindl-0Res A1, RHOEEASd © haCadt ol Bb:hES JdAMAS Bl state

screen 202a an e second Syringe norna nDun screen
two states can be grasped clearly and ea51ly.

Next, the operator carries out the a-operation, based
on the initial state screen 200a and the first syringe
normal mount state screen 200b and based on "Set the flange”

15 displayed in the top row (in plan view) in the character
information display section 102a. Since this character
information is displayed in the top row, it is easily
understood that it is preferable to carry out this operation
first.

20 With the a-operation carried out properly, the
detection switches 40a and 40b are turned ON, and detection
information is inputted to the computer 110. As a result,
the computer 110 decides that the a-operation has been
conducted properly. As a subsequent step, the computer 110

25 displays a flange set state screen 202a shown in FIG. 10A
and a second syringe normal mount state screen 202b shown in
FIG. 10B, alternately and repeatedly at an appropriate
interval. When at least one of the detection switches 40a
and 40b is kept in an OFF state, detection information is

30 not inputted therefrom to the computer 110. In this case,



The flange set state screen 202a shown in FIG 10A differs fromthe initial
state screen 200a (see FIG 9A) in that the fact that the a-operation has
been finished is displayed in characters and in graphic. Specifically, in
10t he character information display section 102a of the flange set state
screen 202a, the character string "Set sghe flange" in the top row has been
renmoved fromdisplay. In the graphic display section 102b of the flange set
state screen 202a, the outer cylinder flange 20 which has been displ ayed
15in the solid-black pattern in the initial state screen 200a i s now

di spl ayed in, Jy}@lctoﬁl%e ot odldE Tthgné—o?éo‘é’thgtr% e 3 gggr ation has

been finishe b operation an e c-operation are
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20secti on 102atrtoge chara te;:o(sxter(#1 et {h Iuggg{ élnathe ddl e row
and the charatté&rlsf?Thd® ecla T Ah& botT omT W Fe left in

di spl ay. Besstie®, stredheogaaphd ctil &pbaydsqcﬁm@a #702ha1 triveintokahtélg | ever
54 |s di spl ayed as_oriented horizontally (in plan view), the plunger flange
28 28 s dlsp'¥ el %% sol i d- bl ack pattern, and the slider 60 is displayed

at the right endrhe flandeNsbBess£€oRersyhi 7@ RObWR! ifOu, 3bate screen
202b shown in FIG 108, the character information display section 102a is

the sanme as GH&LTFNIXIR theahpbttak sdpieesargareR090265e801 46t AB) sdond
syringe nor r@Jat”?HQtfa%tattﬁa%CEﬁ'@% Raribe ha%3bgfeﬁp@ir915q{e%p|1§y section

102b is the same as th Int first syringe normal nount state screen
200b, show rigspheyéd nial cdprantersemdalinnoranhist.at 8pecificalllyusint he flange

set.state s and he secaon |n e narna u ta scleen 202b
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b- operation .and the c-operation are yet to be finished. 10Next t he

operator perforhg tHR W¥opef ReTh TehRYEd brpm display. In

graphic display section 102b of the flange set state screen
202a, the outer cylinder flange 20 which has been displayed

15 in the solid-black pattern in the initial state screen 200a
is now displayed in white. These display conditions show
that the a-operation has been finished. On the other hand,
the b-operation and the c-operation are yet to be carried
out. Therefore, in the character information display

20 section 102a, the character string "Set the plunger” in the
middle row and the character string "Lower the clamp” in the
bottom row are left in display. Besides, in the graphic
display section 102b, the rotating lever 54 is displayed as
oriented horizontally (in plan view), the plunger flange 28

25 is displayed in a solid-black pattern, and the slider 60 is
displayed at the right end.

In the second syringe normal mount state screen 202b

shown in FIG. 10B, the character information display section
102a is the same as that in the flange set state screen 202a.

30 In the second syringe normal mount state screen 202b, the



the flange set state screen 202a and the second syringe normal nount state
screen 202b and based on "Set the plunger" displayed in the mddle rowin
the character information display section 102a. 15Wth the b-operation
carried out properly, the plunger detection switch 64 is turned ON, the
detection information is inputted thereBBrom and a signal fromthe | ock
sensor 138 indicates a fixed state of the slider 60. As a result, the
conput er 110 decides that the b-operation has been conducted 20properly. As
a subsequent step, the conputer 110 displays a slider set state screen 204a

shown in Fl GrabhAcagdsg dyhisedt SyA | b RQr FRE JMdNbsSERAE SCgen 204b shown
in FIG 11B, alternately and repeatedly at an appropriate interval. In

addi ti on, whHefsitt sysings ingsnal haeunthsthtepeeradror0ihs Heawinspeef or med
properly, theshi g?f'rﬁﬁ@%%rlnﬁ? réguﬂts dizapsferred froma blinking state to
€ p

an off state. Wen th l'unger detection swtch 64 is OFF or the signa
fromthe | ock sefibos. 138 ifdangedi satt istgte setsase@d2a and the segbatie of the

slider 60, the.detection information is not inputted fherefromto the

corrpgt er 110&%&3%’?%?‘@ PHEHEBﬁ S TE ?nliézobdgffdéés?%aeﬁe he b-operation
has not yet digemnbételphedetbbliashdaperadori 86 gatmikBpd operdagillyn this case,
the control does not proceeds to the display of the slider set state screen

204a and t h&5aRPr 53y iy -ABPFAT 1Mo dAf Betht@™Pdpted DYRFTly and A g|j der

set state saR@NtROM ce@wRibh &ld>tnblA-Ghef N ionf bed b€ didel al state
screen 200a (see FIG 9A) in that the fact that the a-operation has been

finished i _sfdiné'ﬁha?ed in characters and in graphic. Specifically, in 10the
chaggcter infornRLiOn §eSBha¥a e ldedtotieoe R JRBeShif8E, based on

the flange set state screen 202a and the second syringe
normal mount state screen 202b and based on "Set the
plunger” displayed in the middle row in the character
information display section 102a.

15 With the b-operation carried out properly, the plunger
detection switch 64 is turned ON, the detection information
is inputted therefrom, and a signal from the lock sensor 138
indicates a fixed state of the slider 60. As a result, the
computer 110 decides that the b-operation has been conducted

20 properly. As a subsequent step, the computer 110 displays a
slider set state screen 204a shown in FIG. 11A and a third
syringe normal mount state screen 204b shown in FIG. 11B,
alternately and repeatedly at an appropriate interval. 1In
addition, when it is decided that the b-operation has been

25 performed properly, the slider check LED 72 is transferred
from a blinking state to an off state.

When the plunger detection switch 64 is OFF or the

signal from the lock sensor 138 is indicating a released
state of the slider 60, the detection information is not

30 inputted therefrom to the computer 110. Therefore, the



set state screen 204a, the character string "Set the plunger” in the top
row has been renoved fromdisplay. Besides, in the graphic display section
102b of the slider set state screen 204a, the plunger flange 28 which has
been 15di splayed in the solid-black pattern in the initial state screen
200a is now represented in white, the shkider 60 which has been displ ayed at
the right end before is now displaced slightly to the left, and the plunger
flange 28 is roughly surrounded by the | evers 66. These di splays show t hat
t he 20b-operati on has been finished. Since the c-operation is yet to be

per for ed,  {AiGoGIAL Al LlaRL LG nhOVRE LN EIATRL hie LIS BELLGIL OW i n the

character infofmation display section I'n display, and the
rotating | evidmiSHed ront hasgbaghi cardiiegl ayt siegtrioperlP2b irs tdiispkayed as

oriented 25horizontally (in an view. Ln_the third syringe normnal
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stat® screerft208b57%eq™e&V4lne as that in the first 35 syringe normal mount

state screen 200R, sSfuM 8@+t Headd NRlredd bOUIE SROWARLN MBRAL 19kat €.
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staje soreen, 204a, and e LBLES B 1298, 9" BRUDE2 216 §nRCLEEe 204D and

set state screen 204a, the character string "Set the
plunger” in the top row has been removed from display.
Besides, in the graphic display section 102b of the slider
set state screen 204a, the plunger flange 28 which has been

15 displayed in the solid-black pattern in the initial state
screen 200a is now represented in white, the slider 60 which
has been displayed at the right end before is now displaced
slightly to the left, and the plunger flange 28 is roughly
surrounded by the levers 66. These displays show that the

20 b-operation has been finished. Since the c-operation is yet
to be performed, the character string "Lower the clamp” in
the bottom row in the character information display section
102a is left in display, and the rotating lever 54 in the
graphic display section 102b is displayed as oriented

25 horizontally (in plan view).

In the third syringe normal mount state screen 204b
shown in FIG. 11B, the character information display section
102a is the same as that in the slider set state screen 204a.
The graphic display section 102b in the third syringe normal

30 mount state screen 204b is the same as that in the first



cl anp” displayed in the bottomrow in the character information display
section 102a. Wth the c-operation conducted properly, detection
15information fromthe clanp sensor 136 is inputted to the conmputer 110, so
that it is decided that the syringe outer cylinder 18 has been fixed by the
clamp 50. In this case, whether the c-@seration has been carried out
properly or not is decided by the conputer 110, based on that the rotating
20l ever 54 of the clanp 50 is oriented vertically (in plan view) and on

t hat the advance/retracti on anount of the clanp 50 is roughly coincident

with one of gypingeahbidadimdin@ssthbed:itdleesood NE&sHFARE LRk Mahues are
set, based on the outside dianeters of a plurality of syringes 12 which
25are appl i cBp@9gepermal mounppghate- i s deci ded that the c-operation has

been perfornmed prBEr| yne AiSR2Ys0f & 38! LEPGaf UTHLLAE S£L 681406 shown in

FIG 12 is carried out as a subsequent step. Besides, when it 1s decided
t hat t he a- opEriageonornmall tnieainty- s B@bpercaieon2tbly arzedispdayeded out properly,

the ¢lanmp c D A8 is transferred froma hlinki state to an off
st at g. h%é:ﬁlg? ﬁg;f ov?laetﬂle%ﬁ F@%eorpegf%f”s: ﬁsotp%’?'rflet:ﬁfaédggeer%silcla'l ly (in plan
vi ew) or thegmdhpanbetrete aclopenaanauindotthe he- epeargrib haveaasdeat ed fromt he

plurality of prescribed values, it 5shows that the c-operation has not yet
codpnt?ﬁeﬁﬁg ReRPIIInantt BRAY HhropePPSratse™ At Yehet T dft rol does

been fini she
not proceed gigisheadi spl ay of the setting-conpleted screen 206. In
addition, in the case where the condition in which the advance/retraction
anount of the cl §RPt50thes PEFREPELCF g out the c-operation, based

10 on the slider set state screen 204a and the third syringe
normal mount state screen 204b and based on "Lower the
clamp” displayed in the bottom row in the character
information display section 102a.

With the c-operation conducted properly, detection

15 information from the clamp sensor 136 is inputted to the
computer 110, so that it is decided that the syringe outer
cylinder 18 has been fixed by the clamp 50. In this case,
whether the c-operation has been carried out properly or not
is decided by the computer 110, based on that the rotating

20 lever 54 of the clamp 50 is oriented vertically (in plan
view) and on that the advance/retraction amount of the clamp
50 is roughly coincident with one of a plurality of
prescribed values. The prescribed values are set, based on
the outside diameters of a plurality of syringes 12 which

25 are applicable here.

When it is decided that the c-operation has been
performed properly, display of a setting-completed screen
206 shown in FIG. 12 is carried out as a subsequent step.
Besides, when it is decided that the a-operation and the b-

30 operation have been carried out properly, the clamp check



10t he plurality of prescribed values although the rotating |l ever 54 is
oriented vertically (in plan view) has continued for a predeterm ned tine,
it is decided that a syringe not conformng to the prescribed
specifications has been nmounted, and the decision may be displayed on the
liquid crystal 15nonitor 102 to excite3the operator's attention. As
shown in FIG 12, in the setting-conpleted screen 206, a character string
"Setting conpleted" is displayed in large size in the character information
di spl ay section 102a, showing that the syringe normal mount state is

attained. 2QHpesgr aphiGardicaPlay S8&E Lo 192thd Rihhe 8&tdd Rercoppi £t ed

screen 206 is the sane as that in the first syringe nornmal nount state
screen 200b. Howkher ,thehirotaispy dever Bt aphined primptediviegtagedlwi t h
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of securityrn\hgditith SYhi B8E AYThePBUMe Hola8tidn aid ainled, thde
S5backlight 142 of the liquid crystal nonitor 102 is turned on in white,

wher eas t he 2d¥pR@@fhidiasgien aampuitcek LD Simengosis dtaviatedkfr®D 72 are
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lever 54 is oriented vertically (in plan view) has continued
for a predetermined time, it is decided that a syringe not
conforming to the prescribed specifications has been mounted,
and the decision may be displayed on the liquid crystal

15 monitor 102 to excite the operator'’'s attention.

As shown in FIG. 12, in the setting-completed screen
206, a character string "Setting completed” is displayed in
large size in the character information display section 102a,
showing that the syringe normal mount state is attained.

20 The graphic display section 102b in the setting-completed
screen 206 is the same as that in the first syringe normal
mount state screen 200b. However, this display of graphics
is not alternate with display of other graphics, and,
accordingly, the attainment of the syringe normal mount

25 state can be recognized on a graphical basis, as well.

Thus, when the operation of mounting the syringe 12 is
finished normally and the syringe normal mount state is
obtained, the normal completion is clearly displayed in
graphics and (or) in character information. Consequently,

30 checking of whether the operation has been conducted



Thereafter, the liquid feed rate can be set by 1lOoperating the setting dial
86, and liquid feed can be started by depressing the start switch 90a.
During the liquid feeding operation, an operation screen 210 shown in FIG
13 is displayed on the liquid crystal nonitor 102. A power source synbol
212 at the upper 15l eft end of the opemation screen 210 indicates the
charged state of the lithiumion battery 122, a syringe colum 214 at the
right thereof indicates the kind of the syringe 12 distingui shed by the
signal fromthe clanp sensor 136 at the clanp 50, and a occlusion colum

216 at the #5% ddlgf)olfrﬁgg é%hga{ yelggfﬁggqh%§% P tﬁaﬁhe t ube 22.

In the syri he 'man urer e si'ze o e syringe 12
are displ ayeﬂxde@sthm toper aheos m:rreeneédOfozarothare@sataxioamunThrh spl ay

section 218 hgl rovided in a right side area, and an 25information display
section 2309 a’ﬁf’f‘)@l 0 PR POV CRPEaCT | FP T tWnf or mati on di splay secti on

230, various kingge®ftHeNs@iiRgd Glornag Ffbopt aytedel Ns Chedaaledr, shéi NgS
according to the conditions at a given tine, and key display parts 232a,

232b% 232c iBFFkLAERY L 4F ofhEhe Lﬂfi'aqléngrkﬁt%ém&ﬁefu P dGsWIFERRsPM 04a to

104c at the ;g YRR+l | Mhedelstnd! @H8dspbRaimy diRfpeRER! €.E9N8WNahd FI G 13,
no function'is allocated to the functlon swtch E04C at the given tine, so

that a key dildgeaychegh LEB2D2|arendurgedpbifyediniduthe sbuzasit dd4bysi magi nary
| i nes. o) i bed, in the syringe punp 10 according to the
pr esent enboéﬁﬁggg %fﬂgﬁﬁSEU|d crystal nonitor 102 under the operation of
the conputer 110Thbrqﬂﬁr¢$ |nmmrkmuuﬂunfaBOUratdusaa b@es&nibwn b- operation
and

_ operatlon elat go q;_s e 12: ecifically, t he
Ilqhﬁd crysto&F Tg ”bq s‘ﬁa;lyg t’h% cEhe sygl nge 12, the
started by depre551ng the start switch 90a.

During the liquid feeding operation, an operation
screen 210 shown in FIG. 13 is displayed on the liquid
crystal monitor 102. A power source symbol 212 at the upper

15 left end of the operation screen 210 indicates the charged
state of the lithium ion battery 122, a syringe column 214
at the right thereof indicates the kind of the syringe 12
distinguished by the signal from the clamp sensor 136 at the
clamp 50, and a occlusion column 216 at the upper middle
20 indicates the level of occlusion of the tube 22. 1In the
syringe column 214, the manufacturer and the size of the
syringe 12 are displayed.
On the operation screen 210, an integrated amount
display section 218 is provided in a right side area, and an
25 information display section 230 is provided in a lower area.
In the information display section 230, various kinds of
information are displayed in character strings according to
the conditions at a given time, and key display parts 232a,
232b, 232c indicative of the functions of the function

30 switches 104a to 104c at the given time are displayed. 1In



graphic of the slider 60 and the graphic of the clanp 50, with changes
(change between white display and solid-black display and/ or change of

di spl ayi ng positions) of those portions of the graphics which correspond to
the operations. 15Thus, the operations are displayed by use of graphics the
state of which is changed before and afiger the rel evant operation, whereby
it is made easier to grasp what operation should be nade in setting the
syringe 12. In other words, the syringe 12 can be set, without referring to
a manual, 20even by a person who does not understand the method of nounting

the syringe %&aﬂgféaéﬂo%slﬁfpié‘e %JhaHB P AN QETa %ﬁat@‘& ggd the like

or who is not Trequently engaged 1n e operatlons angi ng graphics
di spl ay the stetfeschiéorsvizetl 264 ter thachivdn tthieea- spetkt @nkel- operation

and c-oper at alternately and repeatedl a pred ned interval.
This ensur eséjtﬁ%’t tﬁ%rﬁia?faﬁéjr/éﬁc’é%t bdg’t gﬁegh%utstlgt mBg éeng Y3 given
operati on anthddi@as{attherf.t er the operation can be grasped clearly and

easily, so that the operator can_nore 30easi|y understand what operation
shouPd be done. 28gabove-degggiped. in thReSETANG@UBANEC 1RFCMEAIeERh of the

a-operati on, 11 @peE&LE camb%aqmenepeﬁﬁ; 19guh@scRRRA1CALRL €6k a2 Rh@eerly, the
correspondi ng one of the graphic of the syringe outer cylinder 18 in the

syringe 12 & PRergkphiod 5be eorpwieirddi 0 6di sgyshangpapHilonoRbehE cl anp
50 is displ ayed.ag ?ragtrlao?lh' g% £AldnY &nff C&IE}.J &libRN: ?f.aﬁéhe tQPeRAL i on,

wher eby proper co tion o operatlon Can be confirned on a procedure
basis. This geartningsofnotheoslyyingperZospesaticstionedheolieidpeyatadns of the

syrigge pump 193901, 9318y RCIROTARYR! OBt QR OPE AthQns to nore
graphic of the slider 60 and the graphic of the clamp 50,
with changes (change between white display and solid-black
display and/or change of displaying positions) of those
portions of the graphics which correspond to the operations.

15 Thus, the operations are displayed by use of graphics the
state of which is changed before and after the relevant
operation, whereby it is made easier to grasp what operation
should be made in setting the syringe 12. In other words,
the syringe 12 can be set, without referring to a manual,

20 even by a person who does not understand the method of
mounting the syringe 12 or operations of the clamp 50 and
the slide 60 and the like or who is not frequently engaged
in the operations.

The changing graphics display the states before and

25 after each of the a-operation, b-operation and c-operation,
alternately and repeatedly at a predetermined interval.

This ensures that the differences between the state before a
given operation and the state after the operation can be
grasped clearly and easily, so that the operator can more

30 easily understand what operation should be done.



easily check whet her each operation has been properly conducted or not.

In addition, it is possible to grasp which one or ones of the a-operation,
b- operation and c-operation have been 15fini shed and whi ch one of ones of
t hese operations have not yet been finished or have been nade inproperly
(operation m stake). Further, theggliquid crystal nonitor 102 has the
character information display section 102a, wherein the 20pi eces of
character information correspondi ng respectively to the a-operation,

b- operation and c-operation are displayed, and, when a given operation has

been conducted, the.corresp i ng. pi ec a er_ lnf ion is renoved
from di spl ay. WPﬁng%ees 'cﬁzlr gg?esr |l%'1g§r ﬁ%ﬁ olrc1tht %&%Bd%%%}pé&ragﬁ%?n addi tion
to the graphipesatibe, pr-epedat towfar@erapexaisicantiaghbédrercagadhdo@er at i on has

been carried out properly or not can be checked nore, easily. Besi des,
when ail ' of HREEhpeIG CoAreRHEE POR St e GRBPRET Ot 1H%e been

conpl eted, tdyeihgstodtt Fhhintée BOapetné i SAsinyaYe2been thenigebpricorrect!ly
is clearly displayed 40 with the setting-conpleted screen 206, whereby the
checki ng of 3théPReflidfEr §8erati Bis FHapRigeh th&r FLaBP At 4Sroperly or not is

more facili taafs?@aymigéﬂ LRAPEES 48 cAPSrALSY combeEtisY A thecurity. SNow,
the display related to thé power source condition in the above-nentioned

item (2) W lopepat tewc Mhgadbijepraper completion of each operation can

be confirmed on a procedure basis. This permits not only a
person unaccustomed to the operations of the syringe pump 10
10 but also a person accustomed to the operations to more
easily check whether each operation has been properly
conducted or not.
In addition, it is possible to grasp which one or ones
of the a-operation, b-operation and c-operation have been
15 finished and which one of ones of these operations have not
yet been finished or have been made improperly (operation
mistake).
Further, the liquid crystal monitor 102 has the
character information display section 102a, wherein the
20 pieces of character information corresponding respectively
to the a-operation, b-operation and c-operation are
displayed, and, when a given operation has been conducted,
the corresponding piece of character information is removed
from display. With the character information thus displayed
25 in addition to the graphics, the procedure of operations and
whether each operation has been carried out properly or not
can be checked more easily.
Besides, when all of the a-operation, b-operation and
c-operation have been completed, the fact that all the

30 operations have been finished correctly is clearly displayed



The syringe punp 10 is so designed that the operation thereof can be
continued by use of the lithiumion battery 122 incorporated therein, for a
certain period of time, in 10order to ensures that even upon stop of power
supply from an external power source, a predeterm ned coping with the
situation can be made. Basically, howewer, it is desirable to securely
supply the syringe punp 10 with electric power from an external power
source. 15In view of this, the conmputer 110 functions as follows. Wen it

i s decided, based on a signal obtained fromthe external power source

detecting pagit . el | i i i : an

ext er nal po%lrt}é%gfc%%lhng ?%Fn %‘%%%)&%%668?5%?%3/2&3%?8?[%% (5:?11% %Egg]r onoti ng
for 20connectfi sihetheantlextopemati@onweraveoteer, capdaeid§ betl pnopedilgpbays a
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110 causes tfwi1axyesnadedquraey.source | anp 82 and the operation indicator 92
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in tRe state of PEFngtR&IsPLEY WelRteteter FRe RAMST FPBRT] HOMGELAPEmM i on

battery 122 fmaml ¥poddlnldd@ 18hs& NVl 12)Skai £ K delBeribddigimol,on battery
122) is obviated nore securely, and the syringe punp 10 is supplied 30with

power from an exTBena¥rig@repPusputCdsasoufiesigned shat the qpergddenion, in

the case V‘hecrh%lriekfi Saf&fd %ngzi a e ue& SR0LG ‘?jg.gh;ﬁ.lvﬁmpigrl %gxtxg:gf romthe
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situation of di sengagement of the AC cable 39a can be confirnmed by way 100f

t he charact &PAFOPHefaoRei Rathe BASIFAALY oPNYSFay ekt 45515881 &f ter the
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naturally is preferab
from an external power source.

15 In view of this, the computer 110 functions as follows.
When it is decided, based on a signal obtained from the
external power source detecting part 125, that electric
power is not being supplied from an external power source,
the computer 110 displays information for promoting for

20 connection of an external power source, specifically,
displays a character string "Please connect the AC cable” in
the information display section 230 on the liquid crystal
monitor 102. In addition, the computer 110 causes the
external power source lamp 82 and the operation indicator 92

25 to blink. As a result, a situation in which the syringe
pump 10 is left in the state of being supplied with electric
power from the lithium ion battery 122 (namely, in the
discharging state of the lithium ion battery 122) is
obviated more securely, and the syringe pump 10 is supplied

30 with power from an external power source assuredly.



Further, by changing the formof the power source synbol 212, the residual
charge anount of the lithiumion 15battery 122 at a given tine and the
state of charging are displayed. Specifically, the basic shape of the power
source synbol 212 is a dry-cell shape elongated horizontally (in plan
view), and a maxi num of five bars extending vertically (in plan view) are
di spl ayed according to the 20residual charge anount. In the case where
there is no vertical bar in the power source synbol 212 as shown in FIG
14A, the synbol represents that the lithiumion battery 122 has been fully

di scharged and has BRaiefdfluah HArR BRESE Nt |11k LRE  GaF G R ViRLE three
vertical bars are present in the power source synbol 212 as shown in FIG

148, the syn¥olcabdpr é8anitss puddedt ot faoindbhe mmargéoammltmf sphketit hi um
ion battery 3]92%151%1@99\% oqin%hgal:;sé %e&‘gl th% ¢ 'bl i% Eiiacsa§§smer € five

vertical bars are present ower source sy Shown in FIG
14C, the syrmmleldepfészetnttslet hametdme dtiatcit i ngn tHe2 slycmnlgat p@ery 1032 tBein a

fully charged stat Cbnse ently, the erator can_easil eck the
re3|§u chgbrgzézegrrg%t K 89Fillt¢ﬁ’ﬁr?\ isgﬁr%aﬂ"éer'y.and e B/ﬁ?g‘qﬁg r source
synbol 212 is2diisptayesh @antihndedstor laNptB@e €asfinddct emoWahisupply from an
external power source is absent. In this case, the extent of lowering in

the resi dualPeRaf§etBARATaEQR bR megsi FoCERRetk & aspashat dihea A§r adual

decrease in dabgenyolesadibelhepyeidd o@le . Papsrt1dhtaheyCasse WigLELRONEr supply

froman external power
of disengagement of the AC cable 39a can be confirmed by way

10 of the character information in the information display
section 230 after the excitation of attention by the buzzer
144 and the backlight 142. This naturally is preferable.

Further, by changing the form of the power source

symbol 212, the residual charge amount of the lithium ion

15 battery 122 at a given time and the state of charging are
displayed. Specifically, the basic shape of the power
source symbol 212 is a dry-cell shape elongated horizontally
(in plan view), and a maximum of five bars extending
vertically (in plan view) are displayed according to the

20 residual charge amount.

In the case where there is no vertical bar in the power
source symbol 212 as shown in FIG. 14A, the symbol
represents that the lithium ion battery 122 has been fully
discharged and has no residual charge therein. In the case

25 where three vertical bars are present in the power source
symbol 212 as shown in FIG. 14B, the symbol represents that
the residual charge amount of the lithium ion battery 122 is
about one half the full charge. In the case where five
vertical bars are present in the power source symbol 212 as

30 shown in FIG. 14C, the symbol represents that the lithium



10source is present and where the lithiumion battery 122 is not in a fully
charged state, the lithiumion battery 122 is charged by the el ectric power
fromthe external power source. In this case, for clearly indicating that
charging is under way, the power source synmbol 212 indicative of the
charged 15state at a given tinme (nanel w2 one of the synbols shown in FIGS.
14A to 14C) and a chargi ng- now di splay synbol 212a shown in FIG 15 are

di spl ayed alternately and repeatedly at an appropriate interval.
Consequently, the operator can easily confirn1the fact that normal charging

of the Iithisyp 20kep-paifeny 122 1Anlg RPELS UuRd, Aahddipahesydual

charge anount at the given t I splay at of
generation (ﬁheanparaI¢W|qantheseaxnnheuknthenzebmdumh éﬁarguldmdmatdescrlbed
bel ow. During Ilgghgufeedlggtpg use of the syringe punp 10, 25detection of

100
vari ous unusual “con i'ons s pé¥forned In this connection, it is

desir abI e that, mpenpdeirecbudae oéyn&iblunmsuﬁ mpdiaybarboﬁﬁleluléhadyof t he
unus condltlgn can be eaS|I%T€ras In view of this,

t he orrput er'™ fenBATE oFeTE; FIPHhY 36TAR | BuSXEERBBY PG FGUFFRuUi d f eed

or during priedabeent nedn 431§t@£§!nby thieMBxt&eeigtes olvbei Ry asenee/ absence of
an unusual condition(s), and displays the kind(s) of the unusual

condltlon(sfeﬁéﬁéFéI%RPqﬂ¢ emeurt (iand ber pashly rheicked. 1ggsed on a  For
exanpl e, Ptﬂaausasaremears% G hec et eahldno Wcﬁec e‘kgécgi gy is turned OFF or

t he S|gnal romthe clanp sensor 136 is c ange uring liquid feed, it can
be deci ded that an thrasle wbenk tpmroﬁudpmrii}agenenexmrrtdiepsye'rnge out er

cylipder 18 JLQMLthe SNge, IpUALIN0 AN ) B4 [IASQCRMELSG, (J0etef or e, as
shown in FI & , a Iarge si Zed ‘character ™1 ring ™" Fi e |séﬁgaged" IS
di spl ayed i movoid #l@cKky charged state, the lithium ion battery 122 is

charged by the electric power from the external power source.

In this case, for clearly indicating that charging is under

way, the power source symbol 212 indicative of the charged

15 state at a given time (namely, one of the symbols shown in
FIGS. 14A to 14C) and a charging-now display symbol 212a
shown in FIG. 15 are displayed alternately and repeatedly at
an appropriate interval. Consequently, the operator can
easily confirm the fact that normal charging of the lithium

20 ion battery 122 is being performed, and the residual charge
amount at the given time.

Now, the display at the time of generation of an alarm
in the above-mentioned item (3) will be described below.
During liquid feeding by use of the syringe pump 10,

25 detection of various unusual conditions is performed. 1In
this connection, it is desirable that, upon detection of an
unusual condition, the kind of the unusual condition can be
easily grasped.

In view of this, the computer 110 monitors signals from

30 various sensors during liquid feed or during predetermined



characters in a roughly upper half area; in addition, an exclamation mark
"1" is displayed in a triangle. In this manner, the generation of an
unusual condition and the kind of the unusual condition are displayed, and
the operator's 15attention is excited. In the information display section
230 on the liquid crystal nmonitor 102, 4tzhe itemto be conducted by the
operator is displayed; for exanple, a character string "Please check the
set state of the syringe" is displayed. 20Naturally, a nore specific
item(s) corresponding to the situation may be di spl ayed, depending on the

ki nd of the UoWal EQNidd0Bes APnd G ddEnkL ith lndenB e U SHRleuaQNTT Li O, or

exanpl e, a display nay be made acco ng to e grap own in FIGS. 9A
to 11B. 25| reandd tikey(sl] spindy dpapia@B82he Binhbs hctfethet unurgpdlOK" i s

di spl ayed as f.unctjon of th unction_switch 104c. Thus, a.function for
B sapht O Hsorafeg it drena tHekh, wgiaT IR 48t +on

permtting the operato
di spl ay section 239 ewdhdler, infedndugel MRecOMNE Getddbidhaiwidcpr edet er m ned
process SOCorresgondin to the unusual condition has been conpleted is 44

al | otat ed t @4 HEPf Rt IS RIT cPr 118¥c signal frqm, thaqriamm seisedl taheousl y,

the backlighis bhdnb&a} WutldgON: GOIY IFaeQUSkY édh tRdgebiged AHaRSRANI Ng cl anp
check LED 58 and operation indicator 92 are nmade to blink, and S5further the
buzzer 144 WUsyeLaterfidéeni afiodisignoageaerbyct HdeoFEFERYT VH®Ibe securel y
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of the buzzer 144 can be stoppe epressing a predetermned swtch. This
ensur es t hatThelrefoper storshoan twpRIGM tll§ .t Aelardaratized diffomydesedly in a

Ca'Tbat”DSpQEﬁSngangy}fHEé %Qgeﬁgﬁééﬁu igsdisplayed in void black
characters in a roughly upper half area; in addition, an
exclamation mark "!” is displayed in a triangle. In this
manner, the generation of an unusual condition and the kind
of the unusual condition are displayed, and the operator's

15 attention is excited.

In the information display section 230 on the liquid
crystal monitor 102, the item to be conducted by the
operator is displayed; for example, a character string
"Please check the set state of the syringe” is displayed.

20 Naturally, a more specific item(s) corresponding to the
situation may be displayed, depending on the kind of the
unusual condition. As to the kind of the unusual condition,
for example, a display may be made according to the graphics
shown in FIGS. 9A to 11B.

25 In the key display part 232c, a character string "OK"
is displayed as a function of the function switch 104c.
Thus, a function for permitting the operator to recognize
the item shown in the information display section 230 and
for informing the computer 110 that a predetermined process

30 corresponding to the unusual condition has been completed is



prevented from needl essly becom ng anxi ous. After the buzzer 144 is
st opped by depressing the predetermned switch and a predeterm ned process
of coping with the unusual condition is conducted and the function 15switch
104c is depressed, a first post-unusual -di sposal screen 234a shown in FIG
17A and a second post-unusual - di sposalsaascreen 234a shown in FIG 1713 are
di spl ayed alternately and repeatedly at an appropriate interval. In the

i nformation display section 230 on the first post- 20unusual -di sposal
screen 234a, a character string "Stopped because of di sengagenent of

syringe" is g ffla%8did ocddGhfat fort NEvi¢aHSEo L. t he unusual condition. In
the information display section 230 on the second post-unusual - di sposal

screen 234b, a cHar aé@eirl@trSngulﬁrte@rLISémnfthmﬂtﬂ%ﬂilg%pl‘?e?agé depress
START" is di ed a for Ssu [ h st
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post - unusual - |sposal screen a and the secon |sposal
screen 234b BIe 58i api aywthattibe hatiddtght 9242rd snadadEotb)lhikl nlanrin red, the

cont Pnties) o Eer PN PUREE hbrtS FeGACHATwaRPRr D (horeRk bty

accordi ng t ogdiatsit da ity sedifleinanivzngs &ﬂﬂgdn&rhemn sdopped. It is to be
not ed, however, that in order to prevent the syri ng rrjip 10 from being
left in the Wa&nﬁgwtl&i"spoé‘élt%&?ﬁ?ontq%rsoém oRg 2 e PHEZ®EIzzer 144

is again opergat %(anaééegt@pgaegft@éﬁé}%qngam&é&ettew?néé Ywi®eampl e, after
two mnutes), thereby pronpting for resumng of liquid feed, or it is
di spl ayed trﬁﬂlstpgsgg¢syﬁ?gt the operator can cope with the situation

10 composedly in a calm atmosphere, and that the patient is
prevented from needlessly becoming anxious.

After the buzzer 144 is stopped by depressing the
predetermined switch and a predetermined process of coping
with the unusual condition is conducted and the function

15 switch 104c is depressed, a first post-unusual-disposal
screen 234a shown in FIG. 17A and a second post-unusual-
disposal screen 234a shown in FIG. 17B are displayed
alternately and repeatedly at an appropriate interval. 1In
the information display section 230 on the first post-

20 unusual-disposal screen 234a, a character string "Stopped
because of disengagement of syringe” is displayed to
indicate the cause of the unusual condition. In the
information display section 230 on the second post-unusual-
disposal screen 234b, a character string “After confirmation,

25 please depress START" is displayed as a prompt for
resumption.

During when the first post-unusual-disposal screen 234a
and the second post-unusual-disposal screen 234b are
displayed, the backlight 142 is made to blink in red, the

30 clamp check LED 58 is make to blink (when the unusual



punp 10 is being left in the post-unusual -disposal condition. 10The Iiquid
feed can be resumed by depressing the start switch 90a according to the

di splay on the second postunusual -di sposal screen 234b. Thus, in the
syringe punp 10, upon detection of an unusual condition, the kind of the
unusual condition is 15di splayed with gtaphics and (or) character _

i nformation, whereby the operator is pernmtted to easily grasp the kind.
Now, the display at the tine of carrying out a prescribed inspection
operation, as specified in the above-nentioned item (4), will be described

bel ow. 20l n appéitiadn @onéintde) D LBJEUHET o8, (Genertdlel Vinus@ad i ne
i nspecti ons accgrdjng_to redet erm ned standards are nade conpul sory.
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function, 25and inspection of the capacity of the [ithiumion battery 122.
These routi nERthsifeOrighstarkreygnti e G ingeapwhmirld) ifrgmobe bra deditr es f or

apwality oh tieifost!insdeh 218bULA [dohadks Bl OFRAW G8nGaP:RE GALTT ed out
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desirabl e. 3bw#zex dwlofistadain operekedipifderi n phada@seiobtd phafay wifng 46
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accuracy of géé%NfbaEg’bgﬁéanfe%%eigzthe post-unusual-disposal condition.

10 The liquid feed can be resumed by depressing the start
switch 90a according to the display on the second post-
unusual-disposal screen 234b.

Thus, in the syringe pump 10, upon detection of an
unusual condition, the kind of the unusual condition is

15 displayed with graphics and (or) character information,
whereby the operator is permitted to easily grasp the kind.

Now, the display at the time of carrying out a
prescribed inspection operation, as specified in the above-
mentioned item (4), will be described below.

20 In application of the syringe pump 10, generally,
routine inspections according to predetermined standards are
made compulsory. Examples of the compulsory inspection
include inspection of the accuracy of flow rate during
liquid feed, inspection of an occlusion-detecting function,

25 and inspection of the capacity of the lithium ion battery
122. These routine inspections are carried out in a
plurality of procedures for a plurality of items. If such a
plurality of procedures can be carried out without a manual,

the burden on the operator is alleviated, which is desirable.

30 In view of this, for example, in the case of performing



filled wth a medicinal liquid is set, setting of a liquid feed rate is
conducted, actual liquid feed is conducted, and whether the liquid feed is
proper or not is decided based on the liquid feed rate over a predeterm ned
i nspection time. 10ln the flow rate accuracy inspection display 240, a
procedure to be carried out next duringei nspection is displayed in the

i nformati on di splay section 230; for exanple, a character string "Pl ease
set the flowrate and tinme, and start the liquid feed" is displayed.
Characters 15"back™ and a return mark are displayed in the key display part

232a, whi f:h ﬁt@%s?@@{uﬁl folfnqzm-:ogccm(rarcg.t HE n#ﬂﬂv tj:g%ei 8&9&&%'1%% EEOCEdur € by
one step is allocated to the corresponding function swtc da. A
downwar dl y (feedl dhevéamputesi Al editsplaygl en merek liguddsptysted in t he key

di splay 20 r.t. 23 shgw n hat _a function of advancing.the inspection
procedure bylpoglnle oét ggz i%%owog3§%$?cngﬁg cor reé%;%f)’ﬁdlgh%pcjfaﬁczt‘lpon swi tch
104c. sHawnt e EPperisside (in plan view) of these display parts, an
el apsed-tine display part 242 is provided, and the | apse 250f inspection
ti msgi s di spl ayegnu?\:'b%ec[tﬁélgob}é? a‘{)‘icd’ﬁaSV the X ocR €182 SKFdR9g 12

predet er m neghilRapeLtn QN deldiBigads idpdat he sisplsaytingtdee £hapaed-time
di splay part_ 242 becones "0," the liquid feed is automatically stopped.
Thus, the i f<§5E8cFRER i comApreed 3@ssuaboliayichificsfeds Fondusdedyr pide punp

10, at the Uingenof7ufd AGLAAT FLOM & REESEE| HehoNSRCRLLALLREERN! O,
specific operations to be carried out according to a procedure for the

i nspecti on dfer direid deeddirspe agrert @nprhdetempiingdcipspedtivonitive. 102.
Thergfore, the inspgcti o] t] be 5car.ried. wi.thout referring
to %Smanual, whe?gb@?et r%%gufggé% %Cg&ltrﬁggoﬁlgsrpa c%rlolnsg%g Uce .4%Asaf or the
procedur e wprocefierd aps®eotatriml dutenekapdednly mespectiapliayed in the

o apoed 1 e SRk a Brhe 2oL ISISLOn el dy LR MIECPEORIY, L separately
example, a character string "Please set the flow rate and
time, and start the liquid feed" is displayed. Characters

15 "back” and a return mark are displayed in the key display
part 232a, which shows that a function of returning the
inspection procedure by one step is allocated to the
corresponding function switch 104a. A downwardly (in plan
view) pointed triangle mark is displayed in the key display

20 part 232c, showing that a function of advancing the
inspection procedure by one step is allocated to the
corresponding function switch 104c.

On the upper side (in plan view) of these display parts,
an elapsed-time display part 242 is provided, and the lapse

25 of inspection time is displayed under the operation of the
clock 118. When a predetermined inspection time ends and
the display in the elapsed-time display part 242 becomes
"0," the liquid feed is automatically stopped. Thus, the
inspection is simple.

30 As above-mentioned, in the syringe pump 10, at the time



10l'iquid feed stopping operation while checking a stopwatch. I n using
the syringe punp 10, naturally, the inspections may be carried out while
referring to a manual. The syringe punp according to the present invention
is not limted to the above-descri bed enbodi nent, and, 15naturally, various
configurations can be adopted w thout dgparture fromthe gist of the
invention. 48 CLAIMS Claim1l. A syringe punp (10), conprising:

a syringe nounting part (34) on which to nmount an outer 5cylinder (18) of a
syringe (12a); a slider (60) for holding a plunger (16) of the

syringe (12 . on t i nge i n r ; .. .a clanp
(50) which g%h ag?ésgﬁuﬂﬁb ?eg%%%ace1g?g€%%u%hggfkgéﬁé%dé?wfigicnDunted on
t he syringe apeuatioms par tbel0é&B8d)ednrahtwhcchrdaiy ebyaf pres=dure doter cyl i nder

(18); end FhEPL A Nohel 02, T2k diSRLANS L PLRS e Rh T ed, Lo or mat i on;
monitor 102. Therefore, the inspection operation can be
5 carried out without referring to a manual, whereby the
burden on the operator is reduced. As for the procedure
with the lapse of time, the elapsed time is displayed in the
elapsed-time display part 242; therefore, it is unnecessary
to separately prepare a stopwatch or to manually perform a
10 liquid feed stopping operation while checking a stopwatch.
In using the syringe pump 10, naturally, the
inspections may be carried out while referring to a manual.
The syringe pump according to the present invention is
not limited to the above-described embodiment, and,

15 naturally, various configurations can be adopted without

departure from the gist of the invention.



a contro

15wherein in regard of an operation of nounting the outer cylinder
onto the syringe nmounting part (34),

unit (110) for controlling the display of the display unit;
(18)
an operation of holding the plunger

(16) by the slider (60) and an operation of fixing the outer cylinder (18)
by the clamp (50), the display unit (1Q3) under control of the control

20unit (110) displays graphics show ng respective changes between the
states before and after the operations.

Claim 2. The syringe punp (10)

according to claim1, wherein the display unit (102) displays graphics
25showi ng respective states before ang.after the operations, alternately

and repeatedly at a predeterm ned interva
(10) according to cIa|n11 or 2,

Claim 3. The syringe punp
further conprising 30an outer cylinder

detecting part (ég or. 49 dete ?g that .the outer cylinder (18) is
Al 13!

nmounted on the s

ﬁtY FABIP T

comprlséL 8

(64) for detectiagsybhiigd hRupkingarar(tl@B4) SomesHidny tbheowlt G&r o166y ;
clang detecting part (136) for detecalgg)that t he

10

15

20

25

30

cylinder (18) of a syringe

a slider (60) for holding a plunger (16) of the syringe
(12a) mounted on the syringe mounting part (34):

a clamp (50) which contacts an upper surface of the
outer cylinder (18) mounted on the syringe mounting part
(34) and which thereby fixes the outer cylinder (18);

a display unit (102) for displaying predetermined
information; and

a control unit (110) for controlling the display of the
display unit;

wherein in regard of an operation of mounting the outer
cylinder (18) onto the syringe mounting part (34), an
operation of holding the plunger (16) by the slider (60) and
an operation of fixing the outer cylinder (18) by the clamp
(50), the display unit (102) under control of the control
unit (110) displays graphics showing respective changes

between the states before and after the operations.

Claim 2. The syringe pump (10) according to claim 1,
wherein the display unit (102) displays graphics
showing respective states before and after the operations,

alternately and repeatedly at a predetermined interval.

Claim 3. The syringe pump (10) according to claim 1 or
2, further comprising:

an outer cylinder detecting part (40a, 40b) for

l'unger detecting part

and 5a



outer cylinder (18) is fixed by the clanp (50); wherein the control
unit (110) is connected to the outer cylinder detecting part (40a, 40Db),

t he plunger detecting part (64) and the clanp detecting part (136), and
10when detection information fromthe outer cylinder detecting part (40a,
40b), the plunger detecting part (64), 4,gnd the clanp detecting part (136)
is inputted to the control unit (110), the display unit (102) displays a
graphi c showi ng the state after conpletion of the 15correspondi ng
operation. Claim4. A syringe punp (10), conprising: a syringe
nount i ng par nount _an_out | i nder 8 a syringe
(12a); 20a s‘#eltgg }?%Osﬁlgf]co&p‘ﬁo?latf‘?{g cglﬂipﬁﬁ]éef 8()1)('§L ?mf%efadlso)f/lr ?%ge (12a)
nount ed on tdiginyei Mg tRGNbaRE @t (34); a clanp (50) which
contacts an upper surface of the outer ¢ Ilnderg%%& nount ed on t he syringe

mounting part (SE)P]&[W%F@ﬁe?TﬂéT%Wrﬁk L) thoF SGEEPTIRA ith@ér T1E8); 25an

outer cylin run@@i:e(:idPgspﬁéﬁ.d(lﬂpaohe‘lgﬁldéﬁr(ﬁﬁt eghing that the outer
cylinder (18) is nmounted on the syri n%;e mounting part (34), a pl unger

deteBting part (84§ldmp dedeetinhpariatl 18he fUKGEFOEIBY thath&hg by t he
slider (60);,,302 &M Mude 88} 1Y N bi3ble IHanfiey 86§ NG that the 50

wherein the control unit (110) is connected to the

outer cylinder detecting part (40a, 40b), the plunger
detecting part (64) and the clamp detecting part (136), and

10 when detection information from the outer cylinder
detecting part (40a, 40b), the plunger detecting part (64),
and the clamp detecting part (136) is inputted to the
control unit (110), the display unit (102) displays a
graphic showing the state after completion of the

15 corresponding operation.

Claim 4. A syringe pump (10), comprising:
a syringe mounting part (34) on which to mount an outer
cylinder (18) of a syringe (12a):
20 a slider (60) for holding a plunger (16) of the syringe
(12a) mounted on the syringe mounting part (34):
a clamp (50) which contacts an upper surface of the
outer cylinder (18) mounted on the syringe mounting part
(34) and which thereby fixes the outer cylinder (18):
25 an outer cylinder detecting part (40a, 40b) for
detecting that the outer cylinder (18) is mounted on the
syringe mounting part (34):
a plunger detecting part (64) for detecting that the
plunger (16) is held by the slider (60);
30 a clamp detecting part (136) for detecting that the



outer cylinder (18) is fixed by the clanp (50); a display unit (102)
for displaying predeterm ned information; and a control

unit (110) for controlling the display of the 5display unit; control unit
(110) displays states detected respectively by the outer cylinder detecting
part (40a, 40b), the plunger detectingspart (64), and the clanp detecting
part (136). 10 Cdaim5. The syringe punp (10) according to claim4,

wherein until pieces of detection infornmation fromthe outer cylinder
detecting part (40a, 40b), the plunger detecting part (64), and the clanp

detecti ng Pafdedc130)iAid 16IPUL LI P NEne Al (g (110, the display

unit (102) displa graphi cs show ng respective states before and after
each of an oper ati dhspfaynmoonti 6102 he&oautiespaptingdereddBrmometdhe syri nge
nmount i ng paghf%%ﬁg ;an o %yation of holding the plunger (16) by the slider
(60), and an operaFlon’o fixing 20the outer cylinder (18) with the clanp
(50), which correspemtkdiespeet ( vel )y floe tbetivAGRg @he deigaidyoBfi BhOr mati on,
alternately and_repeatedly at a predetermned interval. 25Caim6. The
syringe punPHEPORYa®Rbridi ng to claim4, wherein when pieces of detection

i nformation frombherQut@htCylidfefispatgst ipdagbtédfaa 40b), the plunger
detecting part (64), and the clanp detecting part (136) are inputted to the
control uni tre€PeOFivetie by $ppaguint tcylipdyr detecting part (40a, 40b),

the plunger detecting part (64), and the clamp detecting
part (136).
10
Claim 5. The syringe pump (10) according to claim 4,
wherein until pieces of detection information from the
outer cylinder detecting part (40a, 40b), the plunger
detecting part (64), and the clamp detecting part (136) are
15 inputted to the control unit (110), the display unit (102)
displays graphics showing respective states before and after
each of an operation of mounting the outer cylinder (18) on
the syringe mounting part (34), an operation of holding the
plunger (16) by the slider (60), and an operation of fixing
20 the outer cylinder (18) with the clamp (50), which
correspond respectively to the pieces of detection
information, alternately and repeatedly at a predetermined

interval.

25 Claim 6. The syringe pump (10) according to claim 4,
wherein when pieces of detection information from the
outer cylinder detecting part (40a, 40b), the plunger
detecting part (64), and the clamp detecting part (136) are
inputted to the control unit (110), the display unit (102)

30 displays graphics showing respective states after completion



30di spl ays graphics showi ng respective states after conpletion 51 of an
operation of nounting the outer cylinder (18) on the syringe nounting part
(34), an operation of holding the plunger (16) by the slider (60), and an
operation of fixing the outer cylinder (18) with the clanmp (50), which
5correspond respectively to the pieces f9f detection information. Claim
7. The syringe punp (10) according to any one of clains 4 to 6, 10wherein
when all of pieces of detection information fromthe outer cylinder
detecting part (40a, 40b), the plunger detecting part (64), and the clanp

detectin ar 136) _are inputted to the coptrol .unit ( ,..the display
ni £ (109) " aPE At yReeREFart By ool R, SORTL oaBiket (D) st ifee
oper ati ons coynsigiel aguotim paper as4 N aof opedatidig ofthRoDddes tdigl | nder (18)
on the syringe nmountin art (34), an operation of holding the plunger (16)
by the siidefT{EET, ‘éﬁg lgih %’ﬁe?é%ﬁ"%’ﬁ (&0)5i RALT PRSHREL™ &ff TFePI(18) by
the clanp (50e hanterbeen fudiPl &8 ¢dvitdD the clarkg Ais® 8. wilien syringe punp (10)
according to any one of clains 1 to 7, wherein the control unit (110), upon
deci @& ng t hagoxhespond respectiygiygfo ddedPieess iaf Jeferhi®, displ ays
information 2yfdia¢abive of the kind of the unusual condition on the

Claim 7. The syringe pump (10) according to any one of
claims 4 to 6,

10 wherein when all of pieces of detection information
from the outer cylinder detecting part (40a, 40b), the
plunger detecting part (64), and the clamp detecting part
(136) are inputted to the control unit (110), the display
unit (102) displays character information which shows that

15 three operations consisting of an operation of mounting the
outer cylinder (18) on the syringe mounting part (34), an
operation of holding the plunger (16) by the slider (60),
and an operation of fixing the outer cylinder (18) by the

clamp (50) have been completed.

20
Claim 8. The syringe pump (10) according to any one of
claims 1 to 7,
wherein the control unit (110), upon deciding that an
unusual condition is generated, displays information
25 indicative of the kind of the unusual condition on the

display unit (102).

Claim 9. The syringe pump (10) according to claim 8,
wherein after all of pieces of detection information

30 from the outer cylinder detecting part (40a, 40b), the



di splay unit (102). Claim9. The syringe punp (10) according to
claim8, wherein after all of pieces of detection information 30fromthe
outer cylinder detecting part (40a, 40b), the 52 plunger detecting part
(64), and the clanp detecting part (136) are inputted to the control unit
(110) and when at | east one of the pieces of detection information is
changed to an undetection information, the display unit (102) 5di spl ays
information indicative of the kind of an unusual condition corresponding to
t he change. C aim 10. The syringe punp (10) according to claim8 or 9,

10wher ei n t hey Gigapl d¥tddtihg( pO2Y 2ahackld dhtampldeieSaiRRParef being
turned on a% oqua, and cz;uge% the(bkafa’ckfi ght (142) i)to b?i nk eﬁ it is
deci ded by tH&6doare olnpatited( ta0Yhe i[sentaal umigudll 18dnand ivdven gtgener at ed.

15C aim 11. SY[ | . i f; cl ai to 10
138 tS¥h £ ! ’
further COI’T’D;’QILS |tné: c ﬁ%@é%ﬁ?%e&tcg%ng%g%r% g@)@aﬁrggu% lvﬁilczlﬁqg?(t}er nal
el ectric povier ansusdgiEdtddnanhdféxdhttioneathe coirgpdagntnit (102)

5 displays information indicative of the kind of an unusual

condition corresponding to the change.

Claim 10. The syringe pump (10) according to claim 8 or
9,
10 wherein the display unit (102) has a backlight (142)
capable of being turned on and off, and causes the backlight
(142) to blink when it is decided by the control unit (110)

that an unusual condition is generated.

15 Claim 11. The syringe pump (10) according to any one of
claims 1 to 10, further comprising:

a power source terminal (39) through which external
electric power is supplied and fed to each component:;
a secondary battery (122) which is charged through the

20 power source terminal (39) and is capable of feeding
electric power to each component; and

an external power source detecting part (125) for
detecting the state of connection of external electric power
to the power source terminal (39);

25 wherein the control unit (110) displays on the display
unit (102) information for prompting for connection of the
external power source when it is decided, based on a signal
from the external power source detecting part (125), that
the external power source is not being connected.

30



a secondary battery (122) which is charged through the 20power source
termnal (39) and is capable of feeding electric power to each conponent;
and an external power source detecting part (125) for detecting the
state of connection of external electric power to the power source term nal
(39); 25wherein the control unit (110) gk splays on the display unit (102)
information for pronpting for connection of the external power source when
it is decided, based on a signal fromthe external power source detecting
part (125). that the external power source is not being connected. 53
Gaiml2. The syrdage pHMrel Q2560 (§8) AWM gl t6! &yRnt be 11,
wherein at the tinme of performng a prescribed I nspecfion operation, the
control unitckdi®) lditepldys on the display unit (102) specific operations
according to a progedyfe,{ Ahne Benk SPGB IRE" A1 Qhcribea

inspection operation, the control unit (110) displays on the

5 display unit (102) specific operations according to a

procedure for the inspection operation.



