DESCRI PTI ON  MANI PULATI ON ASSI STI VE DEVI CE FOR MANUALLY- OPERATED PUWP
TECHNI CAL FI ELD [0001] The present invention generally relates to a
pi ston type nmanually-operated punp (it will be hereinafter
abbreviated just as "manual punmp" for the brevity sake throughout
the specification) and in particular, relates to a nmanipulation
assistive device for reducing an operating force necessary for a

pi ston type manual punp. BACKGRONRARR|PTRIRZ] As a punp for punping
out the liquid, such as water, kerosene or chenmcal, froma

cont ai ner of |arge vol C i r li ke, a
pi ston type resin- mdeM@A@L&ﬁ%N%gsiﬁrL\é%tﬂégw&l%slépgged in
non-patent literature 1 ha of f cQumer cj y to be in heavy
usage. This piston type miﬂ:‘gﬁ%%mﬁsg%qﬁgshébﬁ% a well known
structure in which a screwthreaded nenber of |lid shape to be fitted
to an opening provided for a liquid storage container is rotatably
attached to an end of a suction pipe portion extending froma punp
body, andTERIHNIGALdIELLY eaded nenber is threadedly engaged with the

opening of the storage container, so that the punp is nounted onto
the storg@®oagntai ner 1

The present invention generally relates to a piston type
manually-operated pump (it will be hereinafter abbreviated just as “manual
pump” for the brevity sake throughout the specification) and in particular,
relates to a manipulation assistive device for reducing an operating force
necessary for a piston type manual pump.

BACKGROUND ART
[0002]

As a pump for pumping out the liquid, such as water, kerosene or
chemical, from a container of large volume, such as a metallic drum or the
like, a piston type resin-made manual pump of low cost as disclosed in
non-patent literature 1 has been offered commercially to be in heavy
usage.

This piston type manual pump is a pump having a well known
structure in which a screw-threaded member of lid shape to be fitted to an
opening provided for a liquid storage container is rotatably attached to an
end of a suction pipe portion extending from a pump body, and this
screw-threaded member is threadedly ‘engaged with the opening of the

storage cor_ltainer, so that the pump is mounted onto the siorage container



and further, a piston within the punp body is reciprocally noved by
manual |y reci procating a piston rod protrudi ng outside fromthe punp
body, that is, by pushing in and pulling out the piston rod nmany
times, so that the liquid is drawn out of the storage container.
Non-patent |literature 1. Honepage of Koshin Ltd. > Products > for
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reduci ng agent for NOX purification, and al so, when the urea aqueous
sol ut i on ligli¢ épidsanehedt of the sterageagentdnehi ner such as a netallic
drumto an on-vehicle tank, such a piston type manual punp as

descri bedNahpatent litesatireHdwetHomephaga dheKbshin dtdf hi Frodpets f* cfor
gravity such as the urea aqueous solution or the like is to be

punped b¥dmMesiit Iisen>tREre sERBUSIm pPH FBr ndstafiit Gp@m@gbﬁgné}),r[?@trfélfed on
noving the piston rod of the punp nust be increased, it 1s required

for an oq@d@é,ﬂbe}%ﬁgg)%g]tm@e,l tge amount of force, resulting in a

rat her hard worKk. I'n order to reduce the operating force, an
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DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0003]

In an exhaust emission purifying apparatus mounted on a recent
diesel-powered vehicle, the urea aqueous solution is used as a liquid
reducing agent for NOy purification, and also, when the urea aqueous
solution is replenished from a storage container such as a metallic drum to
an on-vehicle tank, such a piston type manual pump as described above is
used. However, when the liquid of high specific gravity such as the urea
aqueous solution or the like is to be pumped by the piston type manual
pump, as an operating force for moving the piston rod of the pump must be
increased, it is required for an operator to exhibit a large amount of force,
resulting in a rather hard work.

[0004]
In order to reduce the operating force, an automatic pump

demanding no manual force or a hand-type drum pump will desirably be

2



2 used. However, under the circunstances, a resin-made punp of this
type for chem cal such as the urea aqueous solution is necessarily

hi gh-priced and therefore, it is hesitated to adopt the resin-nade
drum punp only for the urea aqueous sol ution repleni shnment.
Nevertheless, this is a problemto be urgently solved fromthe

vi ewpoi nt of inprovenent in infrastructure for the recent preval ence

of the e n h :
t he descri d prob eeq 'R#%H Fa%éo J‘“Z@Bgfﬁg{%é gpf‘%@é%gpﬁvg}fﬂ foihls
provi de fté) tion assi S}I]I ve devi ce capabl e of duci n il
manual |y WRer 4 OSRiEl PUFh 25 e iRJHﬁ i BEerRRY
enabl e an eas re Ienlshln wor k by enp oy a piston type
r esi n- maddg Rf€s 'febﬁslhI%'té’E@%ltﬁeadapt éhpow%gﬁadewﬁms

FOR SOLVI NG THE PROBLEI\/S [0005] In order to achi eve the above object,
i n accor qunp eilyhfarhthe pires e U ¢owve real otio n arepdan shinae ton Nevesthieless,
devi ce adapted for a piston type manual punp, which is, in use,

mount ed dhisaissa @rapéemoot be nagehyly smsade@lﬂnytrﬁmmvmna of improvement
screwthreaded nenber that is rotatably attached to a suction pipe

portion ext eihSQuEfRE FoPUR: br%‘l")évntwbﬁ'@vé‘l'&n%%erﬁfnghé’f exhBAsPt OfAES 0N

cont ai ner, the piston type manual punp being operative for punping a

liquid fr contai ner by reciprocally operating a piston
rod protrpq{ﬂf&hiﬁ% bgl fomthe punp body to nove a piston vvithi n

the pump body, T‘M?are o'rré tlrrllev1g\‘ivanl’fII|13tdescr%ssd %trcingfaenqew 15 ali Obje Jec Bt thd
present invention to provide a manipulation assistive device capable of
reducing a manually operating force for a piston type manual pump, to
thereby enable an easy replenishing work by the employment of a piston

type resin-made manual pump which is easily obtained at a low cost.

MEANS FOR SOLVING THE PROBLEMS
[0005]

In order to achieve the above object, in accordance with the
present invention, a manipulation assistive device adapted for a piston
type manual pump, which is, in use, mounted on a storage container by
threadedly engaging a screw-threaded member that is rotatably attached
to a suction pipe portion extending from a pump body, with an opening of
the storage container, the piston type manual pump being operative for
pumping a liquid from the storage container by reciprocally operating a
piston rod protruding outside from the pump body to move a piston within

the pump body, wherein the manipulation assistive device comprises: a



3 supporting plate having an opening portion formed therein for
allowing therethrough the screwthreaded nmenber to be threadedly
engaged with the opening of the storage container thereby bringing
the supporting plate to be securely fixed; a colum support
configured to stand upright on the supporting plate; and a rocking
armincluding a supporting point portion pivotally supported by the

SO o ncBlgdrul RO BRGSO ARG ABALE g AR, A LR
bet ween the s orti oi nt portion and the ower - appl i cati on ,
por 1 on i Desethiagen Mtk pRspvstREradsd RRater tuRe theAORAlY @Roages with
rod is pivotally connected to the working point portion of the.

rocki ng aih@ oBfBinthef gustorass ceataipar pwersbynbingingtheswpprgrianenplate
manual |y grasped for permtting the rocking armto be rocked thereby

reci procald permmdurgly fized; st oolunod .sURFRECTSn6E uTeE tb\sENTl aprighDoo6ihe
Thi s mani pul ati on assistive device nay be operatively assenbled in a

comer ci aglipyp@itirey plhteesint FRAScKIhat M tivBRIdTRGUR s UppaTiAGt gbirthsortion
production thereof, and the reciprocal operation of the piston rod

can be pﬁ%‘f’é!ﬂ’?t@,ﬁg%ﬁe%aﬁ%'tHetJEﬂEnﬁwVﬁlré?PSFt?%ep@\}&%r-tagaéirlrlt?)%t% ﬁgbﬁﬂ%’gfcr

of | everage by rocking arm Furt such an as

between 110G ARt BN R FosRiier R AR Pk daBoRE bBRHfaE S
gf‘g‘:ggepg@ﬁm“ﬂgff‘uénsgth“rESPVSQ'e eRRagd L e OREN S they the

supporting poi
power-application portion is divided internally or externally, and wherein
the piston rod is pivotally connected to the working point portion of the
rocking arm, and the power-application portion of the rocking arm is
manually grasped for permitting the rocking arm to be rocked thereby

reciprocally moving the piston rod.

EFFECTS OF THE INVENTION
[0006]

This manipulation assistive device may be operatively assembled
in a commercially offered resin-made piston type manual pump after the
production thereof, and the reciprocal operation of the piston rod can be
performed more easily than ever before due to the principle of leverage by
the rocking arm. Further, such an assembling may be achieved by a
simple method of merely arranging the supporting plate between the
storage container and the screw-threaded member of the manual pump

which is threadedly engaged with the opening of the storage container.



4 In addition, this manipul ation assistive device is a sinple
mechani cal | y- oper at ed nmechani smincl udi ng the supporting plate, the
col um support and the rocking arm and therefore, can be produced at
an extrenmely | ow cost conpared with the conventi onal
automati cal | y-operated punp or drum punp. [0007] Nanely, the
mani pul ati on assi stive device for the manual punp according to the

present ipnvent i an reci ce produgct i. cost _thereof
due to itfs?] stnérduéépgﬁal gﬂg o&%ﬁbm%ﬁ(g#np?%g'i%tt@e Fgfetdﬁgg the @ simiple
mani pul ation,assi stive device according.to the present inyventiopn can
be 51 npl PeRDGAERINGRPERRISH TPRRNAD e nieUfNGLpeastBPoried. blate: the
production thereof through a sinple nounting operation due to only
manual t h@EEEY sueﬁgab@mghe rpRkier afe, anddheaaiaqsel sandre psedeeedat an
devi ce can enhance adoptability of the piston type manual punp nuch
nor e t hanextmremedygpendowe autosiati cabhpaspdr at edithunp the t hecbnkentional
Further, since the punp operating force exhibited by an operator can

be reducegutomh agcdity-opkeatsPbayiEer lint ey nci pl e of |everage, a
repl eni shing work by the manual punp can be easily achieved even for

t he pi st e resin-made nmanual punp which is easily obtained at a
| ow cost.” ConSequently, if the manipulation assistive device

covording o, ¢ heaEc e LA eyt Bruld KRBT ae
pur 11 PG 48 theroBaensdareBUak AN GeRrer@bly reduce e production
cost thereof due to its structural and operating simplicity. Further, the
manipulation assistive device according to the present invention can be
simply mounted on the piston type manual pump afier the production
thereof through a simple mounting operation due to only manual threaded
engagement. Therefore, the manipulation assistive device can enhance
adoptability of the piston type manual pump much more than the
expensive automatically-operated pump or the like. Further, since the
pump operating force exhibited by an operator can be reduced owing to
the employment of the principle of leverage, a replenishing work by the
manuai pump can be easily achieved even for the piston type resin-made
manual pump which is easily obtained at a low cost. Consequently, if the
manipulation assistive device according to the present invention is used
for infrastructure improvement for the replenishing work of the urea

~aqueous solution, it can greatly contribute to the prevalence of an exhaust

emission purifying apparatus for a diesel-powered vehicle.



5 BRI EF DESCRI PTI ON OF THE DRAWNGS [0008] Fig. 1 is a perspective
view of a mani pul ation assistive device according to a first

enbodi nent of the present invention, illustrating a state in which

t he mani pul ati on assistive device together with a piston type nanual
punp is nounted on a netallic drum Fig. 2 is a side view of the

mani pul ati on assistive device in the first enbodiment and the piston

type man = ol (G | } } f e mani pul ati on assi stive
devi ce aﬁﬂﬁgrw%?Q%'Fﬁﬁdg %ﬁtﬂﬁ %B%ﬂ’mﬁgxed fromthe X-direction
in Fig. O Fi?. 4 is a side view of the manipul ation assistive device
accor di nd%%981a second embodi nent of the present invention and the
piston type manual punp; and Fig. 5 is a side view of the ]
mani pul ati on adgfst’ Ve AcheEpeniye: New ppkromapipalatenagsgighige device
viewed fromthe Y-direction in Fig. 4. EXPLANATI ON OF REFERENCE
SYMBOLS [d9Hidg .to. apiisgttoantbgiimearivad tpenpresznt. invewmbionhodlysfrating a
suction pipe portion 4 ... screwthreaded nenber 5 ... piston rod 6
hose state in which the manipulation assistive device together with a piston
type manual pump is mounted on a metallic drum;
Fig. 2 is a side view of the manipulation assistive device in the first
embodiment and the piston type manual pump;
Fig. 3 is a side view of the manipulation assistive device and the
piston type manual pump, viewed from the X-direction in Fig. 2;
Fig. 4 is a side view of the manipulation assistive device according
to a second embodiment of the present invention and the piston type
manual pump; and

Fig. 5 is a side view of the manipulation assistive device and the

piston type manual pump, viewed from the Y-direction in Fig. 4.

EXPLANATION OF REFERENCE SYMBOLS
[0009]

1 ... piston type manual pump

2 ... pump body

3 ... suction pipe portion

4 ... screw-threaded member

5 ... piston rod

6 ... hose



6 7 ... cap 10 ... manipul ation assistive device 11 ... supporting

plate 11a ... leg nenber 110 ... opening portion 12, 20, 21 ..
columm support 13 ... rocking arm 13a ... supporting point portion
13b ... power-application portion 13c ... working point portion 14
... punp supporting ring 15 ... guide nmenber 15a ... guide groove
16, 30 ... connecting arm 17 ... fixing ring 22 ... guide arm BEST
MODE FOR CARRW{«3 THE I NVENTION [0010] A first enbodi nent of the
present invention"Wll be described hereunder, referring to Figs. 1

through 3. A piston type nanual pu 1 in the first enbodinent is a
comrercial ly of'[fs%red“%/g@i%@%'a@ I$Eve §ViGReni cal, and is used by

being mounted onto an intrinsic opening of a netallic drum D (one
exanpl e of a 11 ... supporting plate

11a ... leg member

110 ... opening portion

12, 20, 21 ... column support
13 ... rocking arm

13a ... supporting point portion
13b ... power-application portion
13¢ ... working point portion
14 ... pump supporting ring

15 ... guide member

15a ... guide groove

16, 30 ... connecting arm

17 ... fixing ring

22 ... guide arm

BEST MODE FOR CARRYING OUT THE INVENTION
[0010]

A first embodiment of the present invention will be described
hereunder, referring to Figs. 1 through 3.

A piston type manual pump 1 in the first embodiment is a
commercially offered resin-made pump for chemical, and is used by being

mounted onto an intrinsic opening of a metallic drum D (one example of a



7 storage container) into which the urea aqueous solution is filled

t hrough the opening for containing. Namely, a screwthreaded nenber
4 is rotatably disposed around a suction pipe portion 3 extending
froma punp body 2, and the suction pipe portion 3 is inserted into
the metallic drumD via the opening of the netallic drumD, and
then, the screwthreaded nenber 4 is threaded with the opening of
the netal lLic drumD.. sqo,that the unp body 2 i s nounted.onto the
openi g STOLAEE SENTINED) dninirich, (R Biah stugos? FRLieic s llg; hEouan
fromthe Runp boq¥ 2 on an QEPOSite side of the side fromwhich the
suction pNBeOPENNSAOS 6PNtHBINKIND NAIBG!:2 aegttawdhresded; membem4 Is
topnost end portion of the punp body 2 in a state where the piston

t ype manuatatabhy dispased aseued a sucten mipalpdrtioardiextendiog irem arpump
punpi ng the urea aqueous sol ution. Hence, when the piston rod 5 is
reci procdiddy apeed fhensacliyn wipapdriionws isinsated info the npatapid deym2D
IS operated, so that the urea aqueous solution in the netallic drumD

i's drawyiguheOfopeifng N6i € OhetaicmBi@h! D¢ SrdMHer, MHalrélethreaded

suction pipe portion 3 to be forced to a hose 6. This piston type

I . : —— . 0 :
whi on, widamerzs T tifadc Rifh BHTBBAKISSr Ed xR Cle SPUH] B 53 (R the

f h h | uti f edet i ned t o
puped odurhP PRAY .08 Fdthedrotie HrcopBhf ofReoalin gyl D A
t he urea aqueous sol ution can be stopped. [0011] A nmanipul ation

assi sti v@IBEN Ed FOPEELABS Qtsidla Hoa HARHMBURAY 2 @B/t PRRSSIty side

supporti n% plate 11; a columm support 12 fornmed in a
of the side from which the suction pipe portion 3 of the pump body 2

extends, that is, from a topmost end portion of the pump body 2 in a state
where the piston type manual pump 1 is aitached to the metallic drum D
for use in pumping the urea aqueous solution. Hence, when the piston rod
5 is reciprocally moved linearly up and down, a piston in the pump body 2
is operated, so that the urea agqueous solution in the metallic drum D is
drawn out of the inside of the metallic drum D through the suction pipe
portion 3 fo be forced to a hose 6. This piston type manual pump 1 is a
well-known pump having a typical configuration in which, when a cap 7 on
a tfp end of the piston rod 5 is loosened after that the urea aqueous
solution of predetermined amount is pumped out of the metallic drum D,
the operation for taking out of the urea aqueous solution can be stopped.
[0011]

A manipulation assistive device 10 assembled to this manual pump
1 comprises: a supporting plate 11; a column support 12 formed in a

columnar upstanding member disposed to stand on the supporting plate



col umar upstandi ng nmenber di sposed to stand on the supporting plate
8 11; and a rocking arm 13 axially supported by the col um support
12. The supporting plate 11 made of a stainless-steel plate of
approxi mately rectangul ar shape, includes an opening portion 110 for
all owi ng the screwthreaded nmenber 4 to be brought in position
suitable for being threadedly engaged with the intrinsic opening of

the netal)j.c rum D. and t screwt hreaded nmenber 4 is

screw ¢ nr b @ faeknd Hghd S a0V SURSHHEES oV ek altin sHPROSh 12he
above- nenti oned_openin portion 110, so that, the supporting plate 1

i s i mmovably fiX. SHRRRMNG Pldeschlevialice Rfe P nElRiBless-sigaludéates of
screwt hreaded portion 4a and a flange portion 4b having annul arly
ext endi ngapwipximiadelye reciaggulanhahapes indilades ean obpenng @aationhddadéar
portion 4a, and when the screwthreaded portion 4a which is

pr ot r udedalldwingpthé lserewethregdpdrmieanbdrld tof be Herousttdar positiopl sticale
Is screwthreaded with an inner cylindrical surface of the opening

of the nmefpl &émgdw@ala,e&ﬁ:etﬁ%ﬁ@ﬁ@@ WRALIHY iR A0 G5SHitigl BE the metallic

supporting platé 11, so t he supporting plate 11 is securely

fixed. | [ ROLL 1, nay tatl i

nel d bet widT e SR $hg SR WPRETEE I MBhnBet o 1Y s oAl A8 ity the
metallic drumD t her e . be, fixed, or y.alternatively be .
Gopr essed BENRsf 4oy FERhl ik T T HER i S it 85 peening
depression applied by the flange portion 4b to . thereb){ be fi xed.

O her t haRPRiGn 119t spathaldhgnsidpee sty méald dsis inamexpbly hixed: heNamely,
screwt hreaded nmenber 4 is applicable to various application

exanpl es,theustressthieadegs matnbee 4tinelddembes gemethndadeatpdrtpon diacand a

flange portion 4b having annularly extending wide‘flange larger than the
diameter of the screw-threaded portion 4a, and when the screw-threaded
portion 4a which is protruded through the opening portion 110 of the
supporting plate 11 is screw-threaded with an inner cylindrical surface of
the opening of the metallic drum D, the flange portion 4b depresses the
supporting plate 11, so that the supporting plate 11 is securely fixed. In
this case, the supporting plate 11 may be stationarily held between the
flange portion 4b and a lip of the opening of the metallic drum D to thereby
be fixed, or may alternatively be depressed against an upper surface of
the metallic drum D by the depression applied by the flange portion 4b to
thereby be fixed. Other than this, it can be understood needless to say
that the screw-threaded member 4 is applicable to various application
examples, such as the case where the female screw-threaded portion 4a
of the screw-threaded member 4 is screw-threaded with an outer

cylindrical wall surface arranged around the opening of the metallic drum



of the screwthreaded nenber 4 is screwthreaded with an outer
cylindrical wall surface arranged around the opening of the netallic
drum 9 D. The opening portion 110 of the supporting plate 11 can be
provi ded as a through-hole bored in the supporting plate 11 or a
mechanically cut portion by, for exanple, stanping. [0012] Further,
to the supporting plate 11, |leg nenbers 1la which protrude froma

| ower surfac ; ' t

upper sur[Pacgrggf PEEI%PBWMW rum Ir_h)% é%\péj& ?Se%tgﬂqt%ﬁgg‘r’wow&mas
portion | t.he vic mt of the

suppor t agctﬁg(?lgg‘lagwodsrh eséjl.?ﬁﬁ gnﬁ%?m?t clrla Eb%ﬂ"%[c?“% cut
| eg menbers lla V\%{Ch I S of the shape of a screwwth a finger grip
at a headJion By Wiep@mple.istamiiaddedl y engaged with the supporting
plate 11, so that an amount of downward protrusion thereof fromthe
support i r{QOﬂ%te 11 may be adjusted by the screwing notion. In such

a case where a relatively wide gap is left between the supporting

plate 11 and tHarte¢rl to cthr usuphortieh platehén, lelye rhendidrsofl1ahavhich
opening (i.e., a protrusion anount of the wall portion surrounding

the openigatfUdFidie #ioWeHRReface ! bf Qﬁé)sﬁpdr‘t‘iﬁg”ﬁa@é'fﬁ@'mn laoh%act
| arge or when it is necessary to screw the screwthreaded nenb

e puwrtﬁ@?éféwéﬁ%éat%twetﬁwer
SBPer | SYLLARR, Blcchl PR ik h e S8R ke I ERH sUBoBIESS
aSSI st Vestgﬁ\élscuepr%ght on the supporting plate 11. Each of the leg members 11a
which is of the shape of a screw with a finger grip at a head portion the\reof,
is threadedly engaged with the supporting plate 11, so that an amount of
downward protrusion thereof from the supporting plate 11 may be adjusted
by the screwing motion. In such a case where a relatively wide gap is left
between the supporting plate 11 and the metallic drum D, such as when
the height of the opening (i.e., a protrusion amount of the wall portion
surrounding the opening from the drum upper surface) of the metallic drum
D is large or when it is necessary to screw the screw-threaded member 4
in the opening of the metallic drum D via a spacer, the leg members 11a
protruding from the supporting plate 11 are in contact with the upper
surface of the metallic drum D to support the supporting plate 11, so that
any unstable wobbling motion of the manipulation assistive device 10 in
operation can be suppressed. Further, since the protrusion amount of

the leg merhber 11a is made to be variably adjustable only by grasping the

finger grip at the head portion to rotate the leg member 11a, even if the

10



operation can be suppressed. Further, since the protrusi on anmount of
the I eg nenber 1la is nade to be variably adjustable only by grasping
the finger grip at the head portion to rotate the |eg nenber 1lla,
even if the 10 gap left between the supporting plate 11 and the
metallic drum D varies dependi ng on changing of the netallic drumD
fromone to another, variation in the gap can be ea5|ly adj ust ed

o) bors %%ao"ﬁ?? ﬁeéwé%@dt@%r%urﬁ?@ror ﬁ[ﬁa‘  eby e dil' Bounfis

portion 110 of .the supportijng te |f t he | menber, 1la |
rotated (PRENGBIseNt HeanQiGG QE' i Hh‘“dﬁ”fc dry gy &)ﬁgqmoﬁf‘teh@ I%Wéf‘er a

surface of the support plate 11, it is possible to exert a force for
upwar dl y Megiatiary inhthe @R reamgbel aasily 1adjusted ey t hea legeprasseng!1a.
force appearing as a counterforce of the bending, the suppression of
t he abovd~urtimé, pragrticukarby, isigcekacheo e jeg micnoimersatta $¢ dispatad or the
can be nore effectively achieved. [0013] The col um support 12

di sposed dopnéf paftibAra ayt feemt i é?l@ﬂmé iptgtioRl A& ot khieSsumsiertfg bhae
stainl ess-steel plate of an elongate shape, and is disposed to stand

on the SUIHpQ'Ftth%gle‘ﬂ %ﬁrgﬁerb’)"l e?%tr‘o@gea&i ?@%ﬁcf%ﬁ@% %Zglroc}?usb? amount

col um support supporting ate 1 es o

colum s , for. rein cement r ro'ddto
CortToa HGBREs, fom ithichid BBk aﬁééef*z%p%%r g, ‘?fkﬁaeoﬁe%%ﬂo
of the colum upport 12, and abo e the reinforcing ribs
pi vot al s“%&ﬁ@ﬁb@tfs%%ﬂr@rf upwargly,bengingaths suppesting myated 1 c?cﬂd ﬁgeafronﬁ
13 fromboth sides is fixed on.

depressing force appearing as a counterforce of the bending, the

suppression of the above-mentioned wobbling of the manipulation
assistive device 1 can be more effectively achieved.
[0013]

The column support 12 disposed to stand upright on the supporting
plate 11 is made of the stainless-steel plate of an elongate shape, and is
disposed to stand on the supporting plate 11 by bolting a base flange 12a
of the column support 12 to the supporting plate 11. On both sides of the
column support 12, ribs 12b for reinforcement are provided to vertically
extend from the base flange 12a up to the halfway height of the column
support 12, and above the reinforcing ribs 12b, a pivotal support member
12c¢ for pivotally supporting the rocking arm 13 from both sides is fixed on.
Incidentally, other than the configuration in which the column support 12 is
constructed by the use of a single piece of plate through application of
mechanical workings and the pivotal support member 12c is fixed thereto

by suitable conventional methaods, it is also possible to realize the column

11



I ncidental ly, other than the configuration in which the colum
support 12 is constructed by the use of a single piece of plate

t hrough application of nechanical workings and the pivotal support
menber 12c is fixed thereto by suitable conventional nethods, it is
al so possible to realize the colum 11 support 12 of two plates
structure in which two pieces of netal or resin plates of sanme shape

are di spo n S |.n lbate .11 in aral |l e SO .
Chat “the SRS B ud piafesy SRRGHeCh BYELE o pler €8 ot hBlay 6F resin
plates. [0014] Further, a pu upporting.ring 14 for surroundin nd
fixedly ﬁlai?%mfrﬁmﬁé%ﬂ%ag%&ﬁs $80 (5 rataef bye SUAARTHOB o8 i
intermediate site of the colum support 12 to extend therefrom The
punp suppR@tdlied. seithgt e reckivgpaind® if helshbetweandhedws metal or resin
partitioning type rings, and surrounds the punp body 2 to support

it, so thalatéede col um support 12 and the punp body 2 are nutually
fixed so as not to nove fromeach other. As a result, it is possible
to suppreg®qapy di spl acenent which might occur when the piston rod 5
is reciprocally noved, so that a reciprocal operation can be

e or oo e o 815Ul St g R, 1471 eyl AR B e
SyPEor RISk By By 3 ECpBoBLieIERY S4B TR RS
site of the column support 12 to extend therefrom. The pump supporting
ring 14 is comprised of semicircular dual partitioning type rings, and
surrounds the pump body 2 to support it, so that the column support 12
and the pump body 2 are mutually fixed so as not to mové from each other.
As a result, it is possible to suppress any displacement which might occur
when the piston rod 5 is feciprocally moved, so that a reciprocal operation
can be performed smoothly.
[0015]
To the intermediate site of the column support 12, a guide member
15 is also bolted together with the axial support member 12¢ to extend,
and a guide groove 15a along a moving direction of the piston rod 5 is
formed on the guide member 15.
On upper end site of such a column support 12, the rocking arm 13
is pivotally held from both sides by the column support 12 and the pivotal
supporting member 12¢, to be pivotally supported for rocking around a

screw bolt as best shown in Fig. 1. The rocking arm 13 includes a

supporting point portion 13a pivotally supported by the column support 12,
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On upper end site of such a colum support 12, the rocking arm13 is
pivotally held fromboth sides by the colum support 12 and the

pi votal supporting nenber 12c, to be pivotally supported for rocking
around a screw bolt as best shown in Fig. 1. The rocking arm 13

i ncludes a supporting point portion 13a pivotally supported by the
colum support 12, 12 a power-application portion 13b exerting a

force andg apd‘ﬂék—'a'ﬁ)hl&%*tl%h p%‘?flbho"l‘SE?’Exghﬁ'Pg?S@qo%eaa @Sét\h@?kmg Pomt

internally (or externally) "dividing a arm (a segnent

pover - apy el oﬁ%ﬁgrﬁbﬁﬁ%@% 1%559!489' ¥ t.eﬁ*g’é"a’o i il J&hﬁafédl%@

pi st on rq onne ted via ?%

ol di g (HEGH0MR SaKr sy BRTT MR T At b DENREEHy e A JPREtinG: eeint
to rock the rock| ng arm 13 about the pivotal axis of the supporting
poi nt porReBIPM3da anté the Rewer-appycatanmRO e fBbeal Toythvearking eadyt
operation with the principle of |everage. Since the rocking arm 13 is
a |ever pomen A3vhithé pispoweed dppé icoariamtegdoriat a dimk meavdniam, pmdtby
are in the same side relative to a supporting point (that is,

i nternal davusilgnholdihg thapplower-apphitationt peRickBct 3y tbhﬁhdr@%'l 8pphr @
13 is disposed on arched internediate site between the supporting

Poi Nt POrfhir@d td3dckNthd b@ck.ﬂgwsfmaﬂplatfarﬂ% BRIdthPAxis3Bf \}\ﬁ?ciﬁkﬁ]oertmg

ot her hand, if the rocking a IS in alever type In

power - appgdigf\tsﬁoq@.oﬁw@fa A @E@Pﬁm&a N9 AP (8L BRI @@ggggg% easy

opposi t e 'si r éspect e suppor | Ng" pol

SN L BT e A A e S AL
lever type in which a power-application point and a working point are in
the same side relative to a supporting point (that is, internal division), the
working point portion 13c of the rocking arm 13 is disposed on arched
intermediate site between the supporting point portion 13a and the
power-application portion 13b. On the other hand, if the rocking arm 13
is in a lever type in which the power-application point and the working
point are positioned on opposite sides with respect to the supporting point
therebetween (that is, external division), the working point portion 13¢ of
the rocking arm 13 is disposed to extend to an opposite side of the
power-application portion 13b with respect to the supporting point portion
13a positioned therebetween. If an arrangement in which the working
point portion 13c comes closer to the supporting point portion 13a than the
power-application portion 13b, either of the above-mentioned lever types
(the internal and external division types) are available. However, the

internal division type as in the first embodiment is more advantageous
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power - application portion 13b with respect to the supporting point
portion 13a positioned therebetween. If an arrangenent in which the
wor king point portion 13c cones closer to the supporting point
portion 13a than the power-application portion 13b, either of the
above-nentioned | ever types (the internal and external division
types) are avail able. However, the internal division type as in the

down- st 21 R0y DRe” S LT A aarerente S BpEe IR pRaNRo aShietiys

t he morki& ﬁgoi t portion 13c of the rocking arm 13, a connecting
arm16 is %k'St | 'y connected by means of a pivotal pin around which
the latter che connecting arm 16) can performa rocking notion.
Further, [P876hi s connecting arm 16, a fixing ring 17 for surroundi ng
and fixedly fastening the piston rod 5 is pivotally connected.
Specifically, dwe theonsettingep@inh peatidmt 43al lof pghssesckinpugima13, a
| ower end portion of the connecting arm 16 hangi ng fromthe rocking

arm 13, awhriewtirsyppar 16 ng pivitatly dunmdcted thapresieopavsivetdlpin around
supported on both end portions of the connecting pin 16a, and

further, whie tReeatel (the Jdr?ﬂertﬂirLd A9ml § 63" Cap Ve lte.P r8¥kirf TP &Hih.

portions of the supporting arnms 16b. By providing the I1nk méchanism

conf i gur g¢{, e [ e, ?r;ﬁ%”@&ﬁh%@rri]ﬁéf‘a&ﬁl@ggtﬁ%nb}]@hggn?H%? %Lzréoanding and

rotating notior of e roc g-arm out XIS O

SUBPOT L L Bl b B 3R B S B Soa B! SRBELAAR! one

moved Cancobnenescr{li)nog} r[]:>||r>1/ 1néaé ulg?érla){ly passes through a lower end portion of the
connecting arm 16 hanging from the rocking arm 13, and two supporting
arms 16b of L-shape are pivotally supported on both end portions of the
connecting pin 16a, and further, side faces of the fixing ring 17 are welded
to extreme end portions of the supporting arms 16b. By providing the link
mechanism configured by the connecting arm 16 and the fixing ring 17, a
rotating motion of the rocking arm 13 about the axis of the supporting point
portion 13a is converted into a linear motion of the fixing ring 17, so that
the piston rod 5 being reciprocally moved can be smoothly naturally
manipulated.
[0017]

Further, the connecting pin 16a of the connecting arm 16 is

arranged to slide within the guide groove 15a formed on the guide member
15, so that the connecting arm 186 is guided intorthe guide groove 15a to

be reciprocally moved. By guiding the connecting arm 16 within the

guide groove 15a along the moving direction of the piston rod 5, a moving
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mani pul ated. [0017] Further, the connecting pin 16a of the connecting
arm16 is arranged to slide within the guide groove 15a formed on
the guide nenber 15, so that the connecting arm 16 is guided into

t he gui de groove 15a to be reciprocally noved. By guiding the
connecting arm 16 within the guide groove 15a al ong the noving
direction of the piston rod 5, a noving 14 direction of the

connect | g &R 1601 SpEORLERELARG aiih LIET &1 Aot il ESPUACRIEAL, Tife

suppressed, SO tha e reciprocal” operation cah perf or

on the. pilEBIFaRmeal 18 0BdBp e dmaPp Ak TDR. FeupERealc opsTALBN18abr be

t he above-nentioned configuration can be conbined wth the

commer ci NFFoLRedr sMapthbal Withorp MpResieg @y dtrcioash axraniofor dhe
the reciprocal operation of the piston rod can be perfornmed nore
easi |y t hampirey tdaed onethsi pistoheodps.i nci pl e of | everage by the
rocking arm 13. Further, such a conbination nay be made by a sinple
met hod of[pgaggl y hol ding the supporting plate 11 between the
intrinsic opening of the netallic drumD, and the screwthreaded

- menber 4, whi clr{es hih gﬁom%sﬁmé)pcfé\inea qfp td?ethaﬁéebbéﬁn@htlighgd

of the manual punp 1. Also, this manipulation assistive device
ras o BTN 3 B SO TP e Rl o SO
pump 1 after the production thereof, and the reciprocal operation of the
piston rod can be performed more easily than ever before with the
principle of leverage by the rocking arm 13. Further, such a combination
may be made by a simple method of merely holding the supporting plate
11 between the intrinsic opening of the metallic drum D, and the
screw-threaded member 4, which is threaded with the opening of the
metallic drum D, of the manual pump 1. Also, this manipulation assistive
device 10 has a simple mechanism including the supporting plate 11, the
column support 12 and the rocking arm 13, which can be made by press
molding. Therefore, the manipulation assistive device 10 can be produced
at an extremely low cost compared with an automatic pump or a drum
pump.
[0019]
For assembling the manual pump 1 with the manipulation assistive
device 10, firstly, the manipulation assistive device 10 is arranged so that
the opening portion 110 of the supporting plate 11 meets the opening of

the metallic drum D. Then, the suction pipe portion 3 is inserted into the
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nol di ng. Therefore, the mani pul ati on assistive device 10 can be
produced at an extrenely | ow cost conpared with an automatic punp or
a drum punp. [0019] For assenbling the manual punp 1 with the
mani pul ati on assistive device 10, firstly, the manipul ation
assistive device 10 is arranged so that the opening portion 110 of

t he supporting plate 11 neets the opening of the netallic drum D.

Then, the QN 1S hn rt into.the n

t he net alcfﬁéjﬁlhrgu i I'\%ea&t%%mgpgiyh'g %o?eqc} 1f@e&n9h80r§%p§ﬁ|ﬂfgcme
plate 11, and he serewt hreagded nenber IS threaded wt

bpont ng GTURARITAG: BAtBe fr ARACTVAETEWHETQR3ed T RTUMIeA. oiseRdgd with
t hr eadedl y engaged vmth t he opening of the netallic drumD, the
support i rféemra@etnglof thejaptalinedrum Phe Vitbeal thecseriewrtireastecamambae 4
|l eg nmenbers 1lla are in contact with the upper surface of the

nmet al | i c idr thme@detddy sepgagedt Withs iuppoopening! aft ¢hé1lmefatintdram ng, the
condition of each of the |eg nenbers 1la can be adjusted by grasping

the fingesumganeingt pldte easl deppesson tbOthreOhﬁitQIIichérdrrﬁgDn@rﬁT@%séjtﬁe leg
[ 0020] Thereafter t he punp supporting ring 14 surroundi ng the punp

body 2 i smggr%@r@ 1%}%?%.(%%%5 He Eége?%%rfé}f‘é‘gf the nl?ét%tn%‘dmﬁ’\ B

IS surroun Xing ri connected to the rock

2;2;;&.“;@ sﬁﬁﬁqrgﬂee@sc@%mea@a D i SRR 88l i
that the gwmembers 11a can be adjusted by grasping the finger grip at the head
portion to rotate the leg member 11a.

[0020]

Thereafter, the pump supporting ring 14 surrounding the pump
body 2 is bolted to the column support 12, and then, the piston rod 5 is
surrounded by the fixing ring 17 to be connected to the rocking arm 13 via
the connecting arm 16. When the connecting pin 16a of the connecting
arm 16 is accommodated within the guide groove 15a, so that the guide
member 15 is bolted to the column sulpport 12, the manual pump 1 and the
manipulation assistive device 10 are assembled together. After the
assembling, when the power-application portion 13b of the rocking arm 13
of the manipulation assistive device 10 is held ‘by hand to apply a vertical
rocking motion, the piston rod 5 is reciprocally operated through from the
working point portion 13c to the connecting arm 16, so that the urea
aqueous solution in the metallic drum D can be taken out easily with the

principle of leverage. When a necessary amount of the urea aqueous

solution is taken out, if the cap 7 is loosened, the taking out of the urea
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menber 15 is bolted to the colum support 12, the manual punp 1 and
the manipul ation assistive device 10 are assenbl ed together. After
the assenbling, when the power-application portion 13b of the
rocking arm 13 of the manipul ati on assistive device 10 is held by
hand to apply a vertical rocking notion, the piston rod 5 is

reci procal ly operated through fromthe working point portion 13c to

the conn dé}gﬁagml}tﬁm 39 tﬁ@%t ;ﬂ?ed’..r ea aqueous solution in the
um e

metallic can taken out™'easily with the principle of
IeverageIogﬁq? a necessary anount of the urea aqueous solution is
taken out'y"rfithe cap 7 is | oosened, the taking out of the urea 16
aqueous solutiaon can be stopped., [0021] Fig, 4 and Fig. 5 show a
second enbodi nén@- ¢t 3ME pidesenshopngefiaceid |emppgiment Hfqthe prggant
and elements identical to those in the first enbodi ment shown in
Fig. 1 tdn¥egtios. ale igsodednd\s spagsrandedementsdeoticabtal tho$e in the
overlap description thereof is omtted. The mani pul ati on assi stive

devi ce 1GirsbepibedimenthshowprarFignd tpFid.e3 ke derstedny Sapporéfdradce
21) disposed to stand upright on the supporting plate 11; and the

rocking %raﬂi‘ihﬁ@lsaé(ﬁéﬂ the BVBRADLL s pidhe thERIMR SMRpedts (20, 21). In

the second enbodi nent, on the supporting plate 11 disposed wth the

o9, rerer s 1Ll BaeHNedy 46543 aETRRCPEBhe: ine suppartng

stand gp”g%f‘ﬁ*i?”g LIRS Ao [2b,°8%) AN8h08EY #° tBRY ABright %K dhe
supporting plate 11; and the rocking arm 13 axially supported by the
column supports (20, 21).

In the second embodiment, on the supporting plate 11 disposed
with the leg members 11a similarly to the first embodiment, two
stainless-steel plates 20 and 21 of elongated shape are disposed to stand
upright and in parallel with one another, so that an integral column support
is configured. The plates 20 and 21 in the same shape for making up the
column support are disposed to stand in parallel while facing each other at
a predetermined interval, by bolting base flanges 20a and 21a thereof to
the supporting plate 11, to thereby hold the rocking arm 13 therebetween.
On both side portions of the plates 20 and 21, ribs 20b and 21b for
reinforcement are disposed over the total lengths of the respective plates
20 and 21. On intermediate site of the column support (20, 21) of such
configuration, the pump supporting ring 14 as in the first embodiment for

surrounding to fixedly fasten the pump body 2 may be disposed as

required. Further, onto the intermediate site of the one plate 20 of the
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is configured. The plates 20 and 21 in the sanme shape for making up
the colum support are disposed to stand in parallel while facing
each other at a predetermned interval, by bolting base flanges 20a
and 2la thereof to the supporting plate 11, to thereby hold the
rocking arm 13 therebetween. On both side portions of the plates 20
and 21, ribs 20b and 21b for reinforcenent are disposed over the

total |engt of e Lrespective t . 20_.an . i nt er nedj at.e .
site of rrdlnul ePERpar roui” 17" 82 ichPtef i b VEHlS uthipe
supporting rin as in the first, enbodi nent for surrounding t
ixed y leventeddraiiaeingdletEchay B aisuso R 222 SpAfle &6 MawNRd o
onto the internediate site of the one plate 20 of the 17 colum
support, GArgnicdd arrecking sneligatahboyt gupiyetaleaxishi | lacidemigllypitee guide
from bei ng detached by a snap pin 22a so as to be nounted to carry
out a rockim@Znmiayolme givoutdeal pnvidthl ofattiespldtesi2kanadl 2V, radpealiviedy
arm 22 may be provided on both of the plates 20 and 21, respectively.

[0022] Ofooppgr end site of this colum support (20, 21), the rocking
arm 13 is pivotally supported to be rocked about an axis of a screw

DOl 2 1o Py S Bieah ie i s DEBARR, 2 W gk, 2
s cont i oot 56 RO TP TBBEEEHE b8 B BBt AR 5 B L e Bhi e
be. bent  4INER (1R EPRB0EREN 5bis Pold tRthesr i ddoreeesad apdslh 10
shape in tmi\a\?gréiﬁs psol#\) Scr);tiionng‘]%E:nc}f the rocking arm 13, a connecting arm 30 is
connected to be rocked. The connecting arm 30 is configured by axially
supporting two arm members of same shape at both sides of the rocking
arm 13. The connecting arm 30 is formed to be bent at an intérmediate
portion thereof, and therefore, has a shape in which the supporting arm
16b in the first embodiment is integrally formed. Then, to a tip end
portion of the connecting arm 30 which is formed to be bent, the fixing ring
17 for surrounding and fixedly fastening the piston rod 5§ are connected by
the welding. |
[0023]
To an intermediate portion of the connecting arm 30, the guide arm
22 is pivotally connected to be rocked while being prevented from being
detached by a snap pin 22b. The guide arm 22 is rocked according to the
movement of the rocking arm 13, and supports the connecting arm 30 so

that the intermediate portion thereof does not displace back and forth, or

in a lateral direction. Namely, the guide arm 22 suppresses any
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16b in the first enbodinent is integrally formed. Then, to a tip end
portion of the connecting arm 30 which is fornmed to be bent, the
fixing ring 17 for surrounding and fixedly fastening the piston rod
5 are connected by the welding. [0023] To an internedi ate portion of
the connecting arm 30, the guide arm 22 is pivotally connected to be
rocked while being prevented frombeing detached by a snap pin 22b.

arm 33, -BrerBld BRY LIRSy 50l VRER"S @hod ML ehBHE B

portion thereof dogs not displace back and forth, or, in_a Jateral .
Br et ] ofPENGRENGErRacan 3L BY (8 'SoHpReatds TanAnd gebsicts & Braing
play of the connecting arm 30 when a force is exerted on the
connect i Kireatiaefbihe heonneeling aifm 38, sndhpksthe pistoa wedi igcan be
direction of the connecting arm 30, so that the piston rod 5 can be
reci pr ocakktiprooady movadwitixppl spptyingyarexextal load toothehpigioatrod $.0d
5. [0024] The guide arm22 is rocked in a large arc trajectory, and
t her ef or gpp2there occurs a bul ge of several mllineters relative to a
linear trajectory in the reciprocal novenent. However, the piston

rod 5 original FDﬁehéﬁinc;i‘%l ?ﬁﬁré?iié‘ réER&k tin &f 17 @%’%r?:rtrae%%ﬂp%cﬁfﬂ)éﬁ%‘?@ :

mar gi n) of several I meters or nore, an erefore, “éan be nove

STOOt Y RS TREIMY el e R SBNR I B oy in
ass| Stlv?hge}/éé:lSrocal movement. However, the piston rod 5 originally has a
certain amount of play or clearance (movement margin) of several
millimeters or more, and thereforé, can be moved smoothly by assembling

it while taking into consideration this clearance.
Similarly to the first embodiment, the manipulation assistive device
10 in the second embodiment can be combined with the commercially
offered manual pump 1 after the production thereof, and the reciprocal
operation of the piston rod can be performed more easily than ever before
due to the principle of leverage by the rocking arm 13. Further, such a
combination may be made by a simple method of merely holding the
supporting plate 11 between the opening of the metallic drum D, and the
screw-threaded member 4, which is threaded with the opening of the
metallic drum D, of the manual pump 1. Also, this manipulation assistive
device 10 has a simple mechanism including the supporting plate 11, the
column support {20, 21) and the rocking arm 13, which can be made by

press molding, and therefore, can be produced at an extremely low cost

compared with the automatic pump or the drum pump.
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10 in the second enbodi nent can be conbined with the commercially

of fered manual punp 1 after the production thereof, and the

reci procal operation of the piston rod can be perfornmed nore easily
than ever before due to the principle of |everage by the rocking arm
13. Further, such a conbination nay be made by a sinple nethod of
nmerely holding the supporting plate 11 between the opening of the
metal | ic @dpyey D, and the screwthreaded nmenber 4, which is threaded
with the 'opening of the netallic drumD, of the manual punp 1. Al so,

t hi s mani pul ati |,SLI; evi h.npl e hani.sm s

i ncl udi ng the s@&pﬁ%rﬁéhﬁga{[pg qf'f?‘%laig’Utﬁ?@ﬂmhgﬁﬁpﬁq?ﬁﬁn%?sﬁlﬁgve
t he rocki .arm 13, _whi ch .capn be ma by press nolding, and ,

t her ef oré{lgeﬁﬁ Bé Jﬂ'@&'%e%l"ﬂparg)h t@xggﬁnﬁﬁﬁ eRPeEent ofhe rBgnipylation
t he automatic pu or the drum punp. 19 [0025] For assenbling the
manual p@ﬁﬁiﬁti‘?\ﬁ’t vige Tr%riﬁpﬁl"’@t?'ligg!% §§sﬂ'£ﬁti m;e] o@riag portian ?1§10| ¢f the
simlarly to the first enbodi nent, the mani pul ation assistive device

10 i s ar ranexdting plade theegherihegpeningosf the metbllichdrurmuppormbierg the
plate 11 neets the opening of the netallic drumD. Then, the suction

pi pe portgudtioh pfpd PeflibAD iNiPsdied AR tRE cferdiRg ot M&tadidtrkn D
via the opening portion 110 of the supporting plate 11, and the

SCrew t hwgad@ﬁle n%rﬁéwinghig%rﬁaﬁeq%d' Jf %%agsﬁgoeq&jmgts h@a@@eggggg% 4He

metallic drum D. Wen screwt hr eaded me hr ea

er0a020. e BB ARt P T ARbeRL 5 G Bl B HEF RooiRa B8

are in metallic drum D. When the screw-threaded member 4 is threadedly
engaged with the opening of the metallic drum D, the supporting plate 11
is depressed to the metallic drum D and also the leg members 11a are in
contact with the upper surface of the metallic drum D to rigidly sdpport the
supporting plate 11. The contact degree of the leg members 11a can be
adjusted by grasping the finger grip at the head portion to rotate the leg
member 11a.
[0026]

Thereafter, the piston rod 5 is surrounded by the fixing ring 17 to be
connected to the rocking arm 13 via the connecting arm 30. When the
guide arm 22 is connected to the connecting arm 30 with the snap pin 22b,
the manual pump 1 and the manipulation assistive device 10 are
assembled together. After the assembling, when the power-application
portion 13b on the rocking arm 13 of the manipulation assistive device 10

is held ‘by hand to apply a vertical rocking motion, the piston rod 5 is

reciprocally operated through from the working point portion 13¢c to the
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contact with the upper surface of the netallic drumD to rigidly
support the supporting plate 11. The contact degree of the |eg
menbers 1lla can be adjusted by grasping the finger grip at the head
portion to rotate the leg nenber 11 a. [0026] Thereafter, the piston
rod 5 is surrounded by the fixing ring 17 to be connected to the
rocking arm 13 via the connecting arm 30. Wien the guide arm22 is

connecte the conn ing.arm30 wth the sna in 22 t he, ,manual
punp 1 a8t AR S BECIE b4 qeieBuRIERMER Tithe, plelg e aH
t oget her. ﬁdteb t he assenbling, whep the Bomer- lic tioE Eqrtj n
13b on t H GBECRERASPPYERET FINDLP dhe MBI aeNY OF 486 kENgiple jof
held “by hand to apply a vertical rockk&g nmotion, the piston rod 5 is
reci procaev§ragiser a n 1 d\efessasn ameudr&d tige poiea asmedus sodetion is
the 20 connecting arm 30, so that the urea aqueous solution in the
nmet al | i ¢ diawm ot c&théecedairer Puifpide cap 70l vy semed)dhenplmypiregmiof dhe
the principle of |everage. Wen a necessary anount of the urea
aqueous sgbHtadqied$s sBl@ioh @ah 8¢ stégpegntainer D, if the cap 7 is

| oosened, the punping of the wurea aqueous solution can be stopped.
21 CLAIMS [1] An nmanipul ation assistive device adapted for a piston
type manual punp, which is, in use, nounted on a storage container
by threadedly engaging a screwthreaded nenber that is rotatably
attached to a suction

21



pi pe portion extending froma punp body, with an opening of the
storage container, the piston type manual punp being operative for
punping a liquid fromthe storage contai ner by reciprocally
operating a piston rod protruding outside fromthe punp body to nove
a piston within the punp body, wherein the mani pul ati on assistive
device conprises: a supporting plate configured to have an opening
portion formed therein for allomﬁnq%ﬁﬂﬁﬁgthrough the screwt hreaded
menber to be threadedly engaged with the opening of the storage

cont ai ner,,t hereb hringing the supportin | ate . to be securel

fixed: a bl umft MREPUIIRl esstalld BovicshaoapIad e 8 sl SRpaATHAY
plate; and a rocking armincluding a supporting point portion

pi vot al | YPUBRpp¥iicldishyint Heee dnaHited b steragavseniaiper chy ithreadedly
portion exerting a force and a working point portion arranged at a
posi ti on dgagingra acrewghheatedwsembdrahat ppootataylypattachpdrivi @suatidn
the power-application portionis divided internally or externally,

and wher giipetfrertipirsegterdidgi ffom #oi@hbybs@nneithegh tapdiiag Vel thienstorage
poi nt portion of the rocking arm and the power-application portion

oi nt ( he | I - appl i ¢ !
0 e I QtitBthed ThbSpisTBRUGPleY e RgReluy Hé‘?ﬁ@"‘éééféﬁl\{egggf %%llﬁ'f@i?lg a

armto be rocked thereby réciprocally nove the piston

compr 11 ' B8R 3o N6 EeR RRRIART B tETptSeil cHetothl hafbian rad

the protruding outside from the pump body to move a piston within the pump

body, wherein the manipulation assistive device comprises:

a supporting plate configured to have an opening portion formed
therein for allowing therethrough the screw-threaded member to be
threadedly engaged with the opening of the storage container, thereby
bringing the supporting plate to be securely fixed;

a column support configured to stand upright on the supporting
plate; and

a rocking arm including a supporting point portion pivotally
supported by the column support, a power-application portion exerting a
force and a working point portion arranged at a position by which a length
between the supporting point portion and the power-application portion is
divided internally or externally, and wherein

the piston rod is p_ivotally connected to the working point portion of
the rocking arm, and the power-application porfion of the rocking arm is
manually grasped for permitting the rocking arm to be rocked thereby

reciprocally move the piston rod.
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wor ki ng point portion of the rocking arm and a fixing ring
configured to surround and to fixedly fasten the piston rod and to
be pivotally connected to the connecting arm [3] The mani pul ation
assi stive device according to claim2, further conprising: a guide
menber configured to extend fromthe colum support, the guide
menber being provided therein with a guide groove forned along a
nmoving direction of the piston rod for permtting the connecting arm
to reciprocally nove therein by a guide of the guide groove. [4] The

mani pul aton assi stive, d ce according to claiml, further

Conpr 1 51 6] o daimaREF A ot HUPedet BenacsPidng 19 daimed duringr
the working point portion of the rocking arm a fixing ring

confi gur &@MPr8Mound and to fixedly fasten the piston rod and to
be pivotally connected to an extrene end portion of the connecting
arm and a gui dea aconmectinguamd canfigum@ds abd abé ypivopaldy teaxhrecietieto the
colum support and to be pivotally connected to an internedi ate

portion (Woﬁkl'teg[; PPN BE G oftAE rbekingharmarireul ation assistive device
according t aiml, further 23 conprising a punp support ring
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piston rod and to be pivotally connected to the connecting arm.
[3] The manipulation assistive device according to claim 2, further
comprising:

a guide member configured to extend from the column support,
the guide member being provided therein with a guide groove formed
along a moving direction of the piston rod for permitting the connecting
arm to reciprocally move therein by a guide of the guide groove.

[4] The manipulation assistive device according to claim 1, further
comprising:

a connecting arm configured to be pivotally connected to the
working point portion of the rocking arm;

a fixing ring configured to surround and to fixedly fasten the
piston rod and o be pivotally connected to an extreme end portion of the
connecting arm; and

a guide arm configured to be pivotally supported by the column
support and to be pivotally connected to an intermediate portion of the

connecting arm.

[5] The manipulation assistive device according to claim 1, further
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[ 6] The mani pul ati on assistive device according to claim11, further
conprising |l eg nenbers configured to protrude froma | ower surface of
the supporting plate to be in contact with the storage container are
di sposed. [7] The mani pul ati on assistive device according to claim®é,
wherein the | eg nenbers are threadedly engaged with the supporting
plate so that a protrusion anount of each of the |leg nenbers is

ad] us'tablc%m;%sing a pump support ring configured to surround and to fixedly
fasten the pump body, the pump support ring being disposed to extend
from the column support.
[6] The manipulation assistive device according to claim 1, further
comprising leg members configured to protrude from a lower surface of
the supporting plate to be in contact with the storage container are
disposed.
[7] The manipulation assistive device according to claim 6, wherein
the leg members are threadedly engaged with the supporting plate so that

a protrusion amount of each of the leg members is adjustable.
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