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. BACKGRClJIﬂ%@B"ﬁIP[r(pg ] As a punp for punping
out the liquid, such as water, kerosene or chemcal, froma

CoTL Al e o Large Vol P TRNASRIE U, SEYTRE i, o °
pi ston type resin-nmade ed in
non-patent literature 1 has heen offered commercially to be in heavy
usage. This piston type mM&N%%Yr@PE%-HEDhBMM@ 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, andTHGHNI|E&leRtEIlDeaded menber is threadedly engaged with the
opening of the storage container, so that the punp is nounted onto
the storaggogpntainer 1

The present invention generally relates to a piston type
) manually-operated pump (it will be hereinafter abbreviated just as “manua_l

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

0 like, a piston type resin-made manual pump of low cost as disclosed in

N

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




and further, a piston within the punp body is reciprocally noved by
.manual Iy reciprocating a piston rod protruding 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
donmestic use > kerosene punp > for netallic drum [online],

tri d nber. 24, 20051 I nt 1 URL: 1162346763359 0. ht,m
D S0 o menBr R TBERiETER AR S FYTRE SOHVES BocmTRCRINERAVeN by

[0003] In an eﬁhaust_ em ssion purifying apparatus nmounted on a recent
di esel - polE R VelgdPrcatily amistoqgiRb e s ing owtside frasa the pump hady.
reduci ng agent for NO purification, and al so, when the urea aqueous

sol uti on thatriepbymiushéng in amdapsiliogaee thenpistorerod manwniimesrsmthaidhe
drumto an on-vehicle tank, such a piston type manual punp as

descri bedligbiovis dmawrnsed.ofHoeesteragateamtaimer] i quid of high specific
gravity such as the urea aqueous solution or the like is to be

punped bberhep@ieﬁﬁontérwerémﬂuﬂom@bape Bt ROsPPETBLd. NS TRo@acter> for
noving the piston rod of the punp nust be increased, it is required

for an opaaﬁ@%&ii?m?%gg%’hfs&é ALAR g'ﬁ&g%gg[p%%ﬁ& [o@ﬁﬁéi,}[‘é@&ié&bcﬁon

rat her hard wor n order € Opéra rce, an
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DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0003]

In an exhaust emission purifying appératus mounted on a recent
diesel-powered vehicle, the urea aqueous solution is used as a liquid
reducing agent for NOx purification, and also, when the urea aqueous
solution is replenished from a storage container such as a metallic drum to

\D 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



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 inprovenment in infrastructure for the recent preval ence

of the ex t 1.SS) rifylng. aratus. Therefore,. in view.of .
Che descr VEed pr BUFEHET vRYE! RiecEBRRRIMGS, 2oRRShirog, Bt br tpis
provi de a mani pul ati on assistive device capable of reducing a )
manual |y WS 40T neheBIcE PHFNadsi SionttamadHarHs JRIHEON & RerssRfily
enabl e an easy repl enishing work by the empl oynent of a piston type
resi n- rad@ighaRtiaedpant thereieres itisilesiatedi tveadapt dheoesingnade MANS
FOR SOLVI NG THE PROBLEMS [0005] In order to achieve the above object,
i n accor damog wonthfehthe preaeatueousrgolotionarepdenighinegnton NMeseshelsss,
devi ce adapted for a piston type manual punp, which is, in use,

nount ed othi€ i$&op ’REFeAOTY BeNGgehitly $oveddpdmytRNIRGPEInd of improvement
screwthreaded nmenber that is rotatably attached to a suction pipe

portion extqRafLEFUCENE FoPU: PRABENW tr%vé‘l’én%@erafnghé’f exh6sfL oM on
punp forp

cont ai ner, the piston type manua el ng operative unpi ng a

liquid from.tk r contai ner by reciprocally operating a piston
R R

rod protriu rfomthe punp body to nove a piston within

t'h body, erein the nani ation assjsti devi ce conpri ses:, a
purp y ere 6re, in view 'oP%e c!lescrl e prbl‘a’ﬁam, ¥[||s an o Jel:tso? the

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



supporting plate having an opening portion formed therein for
.allowing therethrough the screwthreaded nenber 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

col um sup ort r-applicatiaon ortlo f or, a for and
2 wor ki ngSHBPRLtTRbATAG, haing cly Oaﬁefﬁngog?'i &5h e ateiT b gilpving
bet ween the sug orting point portion and the Bomer appl.ication
portion i E&fied h Hiesseevythepadsdenpasy, taapg tierdrdly engagediwith
rod is pivotally connected to the working point portion of the

rocki ng athg oasointhef posvsiorags ceatdinar pranebyrbringingetheosuppgrtingrplate
manual |y grasped for permtting the rocking armto be rocked thereby

reci procatd penpyiunegly figed: st oolunod .sufildrCESn g uTEtE to NENTI @itigft on the
[ 0006] This mani pul ati on assistive device nay be operatively

assenbl eds,pPoAifPBIRES id 1 ASEANGYhmShENAg #lstpriikgeemRyRItion

punp after t production thereof, and the reCiprocal opération of

the pisto t\/o‘?gllfﬁpgg‘arte%eﬁ%% IR eiﬁﬁﬁblltyatrf@ f‘égplr%ftlgr Sttt for

the princ pIe er age e rocking arm suc

assenblin chi eve y a . sSinmple nerely .arran

the SupportPHINS Bl soscsi Wﬁék'n@?BPgaepeﬂm%ﬁn%% aha BBSHER by
sthew-t hread é‘?ﬂd nme g{gf the manual punp which is threadedly e gag{ﬁd
wi-th the ¥ n§ oteh sPetwgen cdheai Adpporting point  portion” an

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
,) [00086]

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.



In addition, this mani pul ati on assistive device is a sinple
.mechani cal | y- operat ed nmechani smincludi 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 can reci ably, rreduce_t he,.producti on .cost thereof
Gue to it stadhghar BN opttotiian s dRtye FaFvies Bhea  Simple
mani pul ati on _assi stive device according to the present invention can
be si rrpweﬁﬁamféﬂ}vdﬁwﬁ%feﬁi SPRFNANISE nRSAINguthe aFuRpORtG plate, the
production thereof through a sinple nounting operation due to only
manual t m@éﬂwSUEngéﬁg@m@%ne rapldingf aine, anééheatafopel can be rpresiuseidvat an
devi ce can enhance adoptability of the piston type manual punp nuch
mor e t harexthemedkpensowe autastat i cedrhpaecpdr at eutipunptioe t hecdrivemtional
Further, since the punp operating force exhibited by an operator can
be reduc%t@MéwcéIW-onﬁa@ﬂ)bQWBF delimt pemip.i nci pl e of |everage, a
repl eni shing work by the manual punp can be easily achieved even for
t he pistqgoby e resin-made nmanual punp which is easily obtained at a-
| ow cost.” ConSequently, if the nmanipulation assistive device

according to t resent invention i s use for .infrasgructure
ipr ovensnt 1 o ATIER e ERPYAen asiiSive | S utl ks dhebial pame
itycan greatl bute to, the preval ence of an exhaust em ssion

.contrj S
outi fyi nCHRUINE fR therbresanbiverinpcen Jepigaiablysreduce the 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 after 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

9

the employment of the principle of leverage, a replenishing work by the
manual 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.



BRI EF DESCRI PTI ON OF THE DRAWNGS [0008] Fig. | is a perspective
.view of a manipul 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 mnu?Rl@%Eﬂ:ﬁth%!b@ @BF?[I;EII% E)ll%w?&de e mani pul ati on assi stive

device and the “prston typ d fromthe X-direction
in Fig. 2'05{%&1 4 is a side view of the manipul ation assistive device
accordingI second enbodi nent of the present invention and the
pi ston type ~manual punp; and Fig. 5 is a side view of the ]
mani pul ation asEi%tilvie @epecepeeiive Hdewpptarmappulatinnapspighye device
viewed fromthe Y-direction in Fig. 4. EXPLANATI ON OF REFERENCE
SYMBOLS [ @eoetding. ta gpifssbrenlypdimamualf thenpresent. inyantjprhjoillyssrating a
suction pipe portion 4 ... screwthreaded nmenber 5 ... piston rod 6
hose @tate 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. § 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



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

.plate 11a ... leg nenber 110 ... opening portion 12, 20, 21 ..
colum support |l 13 ... rocking armJ 13a ... supporting point
portion 13b ... power-application portion 13c ... working point
portion 14 ... punp supporting ring 15 ... guide nenber 15a ..

gui de groove 16, 30 ... connecting arm 17 ... fixing ring 22 ..
guide arm { BEST FOR CARRYI NG OQUT THE | NVENTI ON [0010] A first
enbodi ment of the pfesent invention will be described hereunder,

referring to Figs. | through 3. A.pi.ston type manual punp 1 in the
first enbodi rren?ai-s pan PEi %?91'§t"6$1‘j@r"é resi n-made punp for
chemcal, and is used by being nounted onto an intrinsic opening of
a netal lic drumdD-(@poEing platg a

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
1%a ... guide groove
16, 30 ... connecting arm
17 ... fixing ring

) 22 ... guide arm

BEST MODE FOR CARRYING OUT THE INVENTION
[06010]

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
_through 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 | ru .so.t.hat the u body 2 is nounted.onto the
opent ng- oPTAECHEVRRITE) dRT tsTER R Breh Sl FRLRIC & BliBg: tEouan
. fromthe Qunp body 2_on an, opposite sid of the side fromwhich the
suction p&ﬁe ‘fﬁﬁ'i'%gnf%r &P”ﬁ?\'@”ﬂﬂrﬁp%@ﬁﬁ apRtEgWdhreaded; membeim4, is
topnost end portion of the punp body 2 in a state where the piston
type manugdta dispesed rdeHed a suehienmipalnartioar Siextendiog fiem arpump
punpi ng the urea aqueous sol ution. Hence, when the piston rod 5 is
reci procabdgy @peedl thensactigpnyppensbrdiomn3 is ipsstted into the npatatidddym2D
I's operated, so that the urea aqueous solution in the netallic drumD

is drawwviauthe@fogdrfingnsf dBeOdtBRicar @i D¢ ShdMH M, hfHUgRréWethreaded
suction pipe portion 3 to be forced to a hose 6. This piston type

manual  puRnibdS4ds tHPéédéﬂ‘thn Op@ﬂdd‘%f@hé%&ﬁaﬁ!i%%ﬁ’gﬁ-{ “rs%ttihg?thé

whi ch, when a cap 7 on a t|6 e e piston r obsene

RGN g e AR R
hedi ot | ety od ZoPHAeles c RIS HEDh Thm PHMBUAY 2 GBpt PEBOSTa side
support| nc?f ?Agtseidélfro% (\:A?ILigﬂnthseu%%%Ei%nlgi;eorpﬁscjioin%aof 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 attached 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 aqueous solution in the metallic drum D is
drawn out of the inside of the metallic drum D through the suction pipe
k) portion 3 to 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 tip 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 sclution 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 colum 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 netallj.c r e |

screvv-thrjle!a ed&] ﬁf’%‘ @'Ef#g{pgﬁiaﬁgégWShﬁg%?f%efPW@EOEOJW%PB%%‘!%he
above- nenti one eni n ort that the s ortin

o rmovanl y 11 M. SHERRRTE blates Hewndfpedted miABLRoY Sthel uhlele
screwt hreaded portion 4a and a flange portion 4b havi ng annul arl y
ext endi nPRP@iMpigiye reclpgauiamshapes Ingluges &n direniagdsBpeien htkades
portion 4a, and when the screwthreaded portion 4a which is

protr udedaiimrlb'lggthe seropdhiragd ed memberld tofbe heougbb promoisiido psata ble.
Is screwthreaded with an inner cylindrical surface of the opening

of the nefoal beingdtiv@alediherfdayte with tthenirbindipr 8g tdfethe metallic
supporting plate 11, so that the supporting plate 11 is securely

fixed. |rgrufhigs, ‘é?ﬂ%iethé heravRprebyRY méﬁﬂﬁeﬂh ysé?@w'iﬂﬁ%'aﬂ'é@lr Wlﬁh the

hel d between the | ange portion 4b and 't p of the opening of

metal | Cddj%gal ﬁ {3? tEQeFr%%Illcb% L e, th?élﬁ@ﬁyth%l LB %&ﬂrnuﬂt%n%% opening

depresse an upper SuPf 4l Hof meralr e

déepressi on db h | ange portiop 4b,to. there

aher ¢ ndt TR 176, S8HaF sheridadiding Rld 148 Tt ﬁé?dth dmely,
screw—thrﬁaded menber 4 i's appl i cabl e to various application

exanpl es,thegaiensthrgadedsmefipesed tiRe Udasad sceewdfeaded Rartignr4a grdsa

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 piate 11, so that the supporting plate 11 is securely fixed. In
o 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 cah 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 he.suppor.t i plate 11 to . be in.,contact, with.th
upper sur Pacerd cPREITLBMbR elaf st rirtfuflunla™ &1 osrivedideas
portion | ocated 'nhthe vicinity of the site at which the columm
support 13 BYabis 2lfr PERed oR thie sUARSBHDONBIalealt ana meehasticalhe cut
| eg nmenbers 1la which is of the shape of a screwwth a finger grip
at a headprptian by, foreexample, stampiegded! y engaged with the supporting
plate 11, so that an anount of downward protrusion thereof fromthe

supporti nPpMZte 11 nmay be adjusted by the screwing notion. In such
a case where a relatively wide gap is left between the supporting

plate 11 and theymreal tbcils uspporitd Jatahen [ehe hedrsofi1bhevhich

opening (i.e., a protrusion anount of the wall portion surrounding

the openi pohifuddnitdf AuErRAffacbh 3E)sulind Bifig Blab! € 18dMn Bohfact

Iarge or en It 1S necessary to screwt Scre

10 ORR e lobBF BB AE S PRI BB B SR
1D S0 ¢ Hee el PeatEiat) BrabEHETEIS SHecht TS hrdhe A U Ruppbr 12
assi st Vestg%\éiscﬁprlighti gn the supporting plate 11. Each of ther leg members 11a
which is of the shape of a screw with a finger grip at a head portion thereof,
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
D 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 member 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 leg nenber 1la is nmade 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 depending on changing of the netallic drumD
fromone to another, variation in the gap can be easily adjusted

a
by the le r parti cul.arl | f_the
menbers 1 %Hﬁgﬂgril;esposendﬂg% %“Iﬁ{d%@gngﬁ%oﬁ ?}éﬁ ﬁ{pegﬁfetg iralg%d? e @p\éélﬁ%%
portion 1]lo of the supportin | at e 1,..if the menber, 11a |

ot at od 105PSRdiadens FBARBITE ofi Bie” mAIAHC ruek faPomnents Aastfer. a
surface of the support plate 11, it is possible to O exert a force
for upwar¥RRatemdinnghe hgaruppbr bengaplnt adiustedndy diie feg amember 11a.
depressing force appearing as a counterforce of the bending, the

suppr essi burtbér tpartizbtandy, rence eset ooibig leggneinbdws himipdispasea on the
assi stive device 1 can be nore effectively achieved. [0013] The

col um sugpoer pdtidnspesadrom Biabpenid poirtion 11 o$UpEQIP prrtingl Wate
11 is made of the stainless-steel plate of an elongate shape, and is

di sposed 10 FtpRd Iy nhESbBPPLA ik DRl %o %ﬁc@’aél?'tﬁé”@rlcﬁrﬁééﬁoérh%”u%

12a of the colum support 12 to the supporting plate .

000 ot HBfoof AT RRAL shftack! BF thePel@ot YRS LTS Bile to

provided to vertical he™b

T vy e Pk ORI BB, % SRS BIblE S1C AEC M

rocking acgen[;r:é?s)s]icnrgoni]‘o?'gteh aspipdeeasrirlgs ;éxgd c%rb'nterforce 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 tlhe supporting plate 11 by bolting a base flange 12a

D 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
12¢ 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 12¢ is fixed thereto

by suitable conventional methods, 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 nmechanical 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 i t.he suppaortin lbate .11 in aralle so .
Chat “the. $OERPH TR 190 defest SPRRHMSCHR Byl vt elkn e PP ragia) 6 resin
plates. [0014] FEurther, a pu upporting.ring 14 for surroundi ng_ and
fixedly P%if?%rﬁfrﬁ‘mﬁesftﬁﬂm%aggdﬁslg&?%é derniaed ap He §HP8\9FB69tPAa¥%1iH”
intermediate site of the colum support 12 to extend therefrom The
punp suppbffally. spithgt the irackiogpaing el isf helshbetween dhe dwal metal or resin
partitioning type rings, and surrounds the punp body 2 to support
it, so thptatede 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 supprem®i]y displacenent which might occur when the piston rod 5
is reciprocally noved, so that a reciprocal operation can be

B o tnel OBl BB R, 41 L8y ity Fld Reou

sumoor RSl By 6 2 o Bie oI SRR A0 R oAb

/) 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 move from each other.
As a result, it is possible to suppress any displacement which might occur
when the piston rod 5 is reciprocally moved, so that a reciprocal operation
can be performed smoothly.

[0015]

D To the intermediate site of the column support 12, a guide member
15 is also bolted together with the axial support member 12c 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¢c, 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,

12



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 and rkin Qi.nt portio 3c_di.sposed at a sition. .
ot or nal 19 PERELABBARY PRAPL’ A8 ExPURBT dofis S L sbiliino ppoint
| i near Iine?_bet\rgeea_the sdipporti ng ,Boi nt ‘porti n 13a and the _ |
power - appPP N drGpBitRaREA . 2 RPTHENWONkE MR Wol @k exioinalyn diyidingna
piston rod 5 is connected via a |ink nmechanism and by manually _
hol di ng tleagboveir asppl(a csggmenpet livpaldina)obeheeebyttepsiuppartingr peint
to rock the rocking arm 13 about the pivotal axis of the supporting O

poi nt porpérdionl38a die tipe stower-agpfcationportiea pBbocalToytheowedking paisyt
operation with the principle of |everage. Since the rocking arm13 is

a lever pymRr N38hikd AsWREd K iconhicefePVidta AR ReWRbKidHE, BAdNby
are in the sane side relative to a supporting point (that is,

|00 03t SHSGRaIdE A 808K Ml 8 14 Mol 0K b o
DLt PO 0B 13 g el g BB P BB AR SR CB % 153 ehBBpeting
e TRy BB bRoorAl e b eSS aid dhenosy
(that is, external division), the working point portion 13c of the
rocki ng @REradionswifins s edindplexpéhave@asm oppws the goghing arme13 is a
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
D point are positioned on opposite sides with respect to the supporting point
therebetween (that is, external division), the working point portion 13c 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
t3a positioned therebetween. If an arrangement in which the working
point portion 13c comés 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

13



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 available. However, the internal division type as in t he

first enmbodinent is.nore. ady, eous nfor the vie

down- st 2 00T e Vis PR o fRSs e ik pEve dRaifielfofathistive
t he morkig poi nt portion 13c of t he rocklng arn113, a connecting
arm16 is %YWSt |1y connected by neans of a pivotal pin around which
the latter (the connecting arm 16) can performa rocking notion.:
Further, E®1%i s connecting arm 16, a fixing ring 17 for surrounding
and O fixedly fastening the piston rod 5 is pivotally connected.

Speci fically, Odfe theorwectkingepqinh pb6etidrat dBal lof phssesckihgowgm a13, a
| ower end portion of the connecting arm 16 hangi ng fromthe rocking

arm 13, agshiestirks'BPOr 16108 p l\ﬁftﬁﬁ}(%r@ctédﬂﬂiﬁ‘%a@fseo%w&a"¥J|n around
supported on both end portions of the connecting pin

further, Ft‘?lh{ﬁ@‘?étt@f' &he ddntl Ig{g nglqiiz\r/cl,ea e ﬁjﬁﬁm Loy cﬁ&[h@c offedh.

port|ons 0 € supporting arns e I|n ani sm

confi gur h n m16 e f|X|n

Forat g metieh G SBRCFAARRHES B 1 cp iinpring L BF shfodhding and

supporti arti 13 nverted nto a |l inear_notion of

the fixi %&ﬁxga?ﬁp nigg tBﬁaR'S?q ‘g%s'fsd?iVP glhscerneciedeci PREEECAYY, one

noved can be snoothly natural I){ )
connecting pin 16a laterally 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.
[6017]

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 16 is guided into the 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

14



mani pul ated. [0017] Further, the connecting pin 16a of the connecting
.arm16 is arranged to slide within the guide groove 15a fornmed 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

connectin 6 0 theref qr I.spl,acenent
suppr esse(g rééi{)%%hat S[p %e%%él@l Bfggafa?%b ﬁt'gor’%oggﬁt”%gj gbﬁf &)'?%?gg re
snoot hl y out Qsi ng_an a for the npi ng | oad
o the. b deblriameat 5 oBde st ap pllich Faf reipSoa)conelalisn epm s
t he above- rrentloned configuration can be conmbined with the

commer ci HEFouTedr smapihbaiwithaup impgsisg eny pxéd@udondn exaepbdior Hirl
the reciprocal operation of the piston rod can be perfornmed nore
easi |y t harmeig Idmd onethei pistemeod&.i nci pl e of | everage by the
rocking arm 13. Further, such a conbination nay be made by a sinple

met hod of[0gg8¢l y hol ding the supporting plate 11 between the
intrinsic opening of the netallic drumD, and the screwthreaded

menber 4, whi ClHes rhah%aﬂsﬁow LRsIARORRNIEY 90 bRethd B Jd-fnditidRdy

of the nanual punmp hi s mani pul at1 on assistive device 10
e s TRRIFANE, S0 B PSP E, b RSy bl bt
'-; 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 rockiﬁg 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
D 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
the supporting plate 11 neets the opening of the netallic drum D.

Then, the | O ' rLiQn IS hnserted into.the openi n

t he net al ?ﬁ%ﬁ%}rgu[#f%lt@%a&%ﬁém pgﬁPh"g %o?ﬁ otﬁelf@e&mq h%or]tgqupﬁﬁ i%fgcnc“e
plate 11, and the screwthreaded nenber 4 i hreaded with th .
bpeni ng ofRPRIE 2IAtc e ARACNURETE D R ded TSI uhbendad with
t hreadedl y engaged with the opening of the netallic drumD, the
supporti néeppaeamgm theisprtadiedru® Phe VWhealthecsaieuntDease dameonipgied
|l eg nmenbers l1lla are in contact with the upper surface of the

met al | i ¢ idr thme@dedly sepgagedt withs dppoopeningl @it ¢hd Imetaltientdroti My, the
condition of each of the O |leg nenbers 1la can be adjusted by

grasping §1!i}ﬁpciﬂm%]€blaﬁéi P ¥ depeedead tondiet rallie dRimtE dite aled the leg
menber 1la. [0020] Thereafter, the punp supporting ring 14

sur r oundi fg i B PR arBIHYehthst WAkt bgapgg%y?ﬂdé”ﬁ A

then, the piston rod 5 is surrounde I Xing ring
comect ede Sy HEKS Phag Bt I SHUBBER TR A o e
tf@ gui delegr%%\{n él5sa11§%atnhgte éé}ﬁsﬂeuc} g? 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 boited to the column sup‘port 12, and then, the piston rod 5is
-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 support 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

t he conneg&hggbgrsrgh]@%n t%gwteﬂg'z%éaéﬁgrea aqueous solution in the

metal lic drfum D™ c¢an ily with the principle of

| ever age. \a‘zer] a necessary anount of the urea aqueous solution is

t aken out[,O Tt he cap 7 is |l oosened, the taking out of the urea 16
aqueous sol ution can be stopped. (0021] Fig. 4 and Fig. 5 show a
second enbodi menig- of amé piksénshownhveriaasnd |ambpdinent afdtise preasent
and elements identical to those in the first enbodi nent shown in
Fig. 1 toinvegtiod.arle Eigsotdednidy5 spadsraicredaments ydéotisabtathdde in the
overlap description thereof is omtted. The mani pul ati on assi stive

devi ce 10fieRrgmbaainehhehownpiar Fighal tdFad.e3 ke derfstedny supiOféfeldhce
21) disposed to stand upright on the supporting plate 11; and the

rocking aggdicixhal e SYBPRES 8EsDipkbE e SHARGILS (20, 21). i

t he secon nbodi nent, on the supporting plate 11 osed wth the

|3, merer s 11 Thhfidatifa’ 55408 gETERCYBS Rl 1B, aanorips

Shand uptighty 2nd LOLRA: Ldgholt (4,285, LBELa &0 MRS BRbRE S Fhe
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 paraliel 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 |ength f espect i ye t .20 _an NG r i_ate .
site of tgélu?:%'lg)uﬁ%aéﬁlrptpo tgk"% %ﬁ g? é%c%' o@%ﬁiwpaqr?%ﬁ W;ﬁﬁlg 6’&&'59
supporting_rin as in th i rst, enmbodi nent. fgr surrounding t
ivedly fdeetel dr e nsagelchey BE Aisbpbdun A2a sPinid S MPbNLeIo
onto the internmediate site of the one plate 20 of the 17 colum
support, @@gui e ariackng gnptioptaboeyt gupiyeialeaxishi |lacikteiigllyptks antide
from bei ng detached by a snap pin 22a so as to be nounted to carry
out a roc&iraghotdywbe gbovided pnvimbthl ofatties pidtasi2leand| 2 Y, raspe cgivietie
arm 22 may be provided on both of the plates 20 and 21, respectively.

[0022] Onjom2gr end site of this colum support (20, 21), the rocking
arm 13 is pivotally supported to be rocked about an axis of a screw

bolt via whichphheddickhdei@’ & fdsicoi |nds§)§[%eé]\§6('20§|2@la§ﬂ?e%%ﬁ§a§|@n

and 21. To the working point portion 13c o rocking arm

comect o 3438l s OBSELCT, b8, PdF KB B R L 0 B
DN ot 95l b SEeda Le itd Bh Rr  e SBLAD e 4T 18
shape in t\plgivﬁgrlgiﬂg psol#‘? 85&%&91%2”& the rocking érm 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 intermediate
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
D 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.
The gui de | d cording to the venent .of the rockin
arm 15, andhBrsfaieblé Biey asRECE PnaSalte i sTVRER"S 8hes, BopBBaEn
portion thereof does not disp|ace back and forth, or, in a |ateral .

B r et ! onthegReng Cingeatn A0 YN "Golsie86ds unyANd o SHERCTS: 6 BICAING
play of the connecting arm 30 when a force is exerted on the
connect i ngiragtigoohheneonperiing arm 38, sthdhaksthe pistoa wedi dgcan be
direction of the connecting arm 30, so that the piston rod 5 can be

r eci pr ocateoypromadly wovbduwvithppt gpplying\arexextral load tootHehpigtostrod 5.od
5. [0024] The guide arm22 is rocked in a large arc trajectory, and
t her ef or gjgo24pere occurs a bulge of several mllineters relative to a
linear trajectory in 3 the reciprocal novement. However, the piston

oo o o Bk BFELPS T ERKEL 91 BUGK g ChRMOL BN,
oot AR ot bl i R SR SEF B M etory
a?}' Stivethge}/ciagi%rocal movement. However, the piston rod 5 originally has a
certain amount of play or clearance (movement margin) of several
millimeters or more, and therefore, 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
D 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. Aliso, this manipulation assistive
device 10 has a simple mechanism including the supporting plate 11, the
column support (20, 21) anrd 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
metallic @f ]D, and the screwthreaded nenber 4, which is threaded
with the opening of the netallic drumD, of the nanual punp 1. Al so,
this nanlpulat n assis 5 device 10 has ,a s
i ncl udi ng the Lﬁp%?%?rﬁg 'BBJP& PRNUGHPUMRR| T Wﬁt @@P‘R@@t'oﬂﬁs%{ﬁti"e
the rocking arm 13, which can be made ﬁ%:y press nol di ng, and

r

t her ef or ed€¥iga B8, plitsdlcesimilariy texithe B@W@dﬂmenteothear@anmlaﬂon
the automatic punp or the drum punp. 19 [0025] For assenbling the

manual puagsistivetdevice f@nispatraniged sssttsti the opernicg ddrtion ridol gf the
simlarly to the first enbodi nent, the mani pul ation assistive device

10 is arrangeskisg phas 1t1hmesm§rthegomuh[t;0c§f thEOnfftaflfted rsHAPOr Thes, the
plate 11 neets the opening of the metallic drumD. Then, the suction

pi pe por tdpdich bk [ﬂx%ifu&ﬁda .@gﬁs n@d%&s"t r?g)' rfﬁgedf‘laq@ afficudi b D

via the opening por n 110 o e supporti the 0

o e R, g D o SRS gPECRh 0 She

177 achsreus BB Bmbar i s Tiranripdanangrgsd: wEN & Rerplry B The

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 support 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.

<i> [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¢ 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. 0 [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. Wen the guide arm 22
i s connec - eclli e
manual pucg eSS 3085 Al M e Uik Gl e el g
together. _After_ the assenbling, when the power-applicati,on aQrtion
135 on ¢ B FEEIachgasiin nanped: il AiRg 4P dheos ela et o' dbe BangsTe of
held “by hand to apply a vertical rocking notion, the piston rod 5 is
reci pr ocalavgrager at\/ﬁbeﬂhao@gﬁessw aﬁwwﬁr Rf dhepdref aspraqusm spdetien is
the 20 connecting arm 30, so that the urea aqueous solution in the
metal | i ¢ drawim oDtoxfrthieecerisiimgr Punpdte cap Dvé fuptenddehenplmpirgofdhe
the principle of |everage. Wen a necessary anount of the urea
aqueous solei hqUebas ghlationatn be dtbppedntainer 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

2
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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 19 protrudi ng outside fromthe punp body to
nove a piston within the punp body, wherein the manipul ation
assistive device conprises: a supporting plate configured to have an
opening portion formed therein for g‘_hﬂwsng t her et hrough the ‘
screwt hreaded nmenber to be threadedly engaged with the opening of
t he storage confainer, thereby .bringing the s rtin | ate to be
securely Flixed: AB TN IR EOR Assisten Aey e A0pBred ha iR gty s aiial
supporting plate; and a rocking armincluding a supporting point
porti on pPYBtRal Whichsisplt tUs@. JPOLREER A ifh SERIASE condainer by threadedly
power - application portion exerting a force and a working point
portion agngagkd atscaepotireadadbyenthertthatliemgtdiabheattaehetdte a suction
supporting point portion and the power-application portion is
di vi ded i pipey pattion extendigigtbhy a suithpnbed g withhen Riping 'eftthiesstorage
pivotally connected to the working point portion of the rocking arm
and the peyeisi | 4 [ p ' halt Ji | |
grasped for &%@tﬂhﬁgqﬁgg gggkm%ﬁ%?lmatgg{%eg@r]@%kﬂ%ﬂﬁ?ﬁe@nﬁ%ﬁﬁng a
recl procailic%)lyig”ﬂ\ﬁﬁ'l 4he Qfo%&@@ §8ﬁ‘§aiﬁ3r[b ]rJé]ﬁré‘@é]hP%'p%tréﬂH aéjﬂie%%dn"‘?od
, Tur aco ting-arm

devi ce according to Cclaim her onpr 1 sing: nne
Cojf gur eEr&tPué’nﬁgpé&’t%ﬁé‘é lfyon%%ﬂgegﬁr%% BSdWS 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

O

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 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 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 atjon assi stive. devj.ce according to claiml, further
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the working point portion of the rocking arm a fixing ring

conf i gur egPHBI§UT ound and to fixedly fasten the piston rod and to
be pivotally connected to an extrene end portion of the connecting

arm and a gui deaacomoedtinguarn ¢anfiguneidvdo abé ypivopalty tcedinecteétieto the
colum support and to be pivotally connected to an internedi ate

portion o.hotmﬁ? psinheettios otk roekintharmaainaul ation assistive device
according to claim1, 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 to 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 menbers configured to protrude froma | ower surface of
the supporting plate to be in contact with the storage container are
di sposed. 9 [7] The mani pul ati on assistive device according to claim
6, wherein the |eg nenbers are threadedly engaged with the
supporting plate so that a protrusion anount of each of the |eg

menber s iﬁoﬂﬂ%ﬂﬁhabgepu§$ 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 ciaim 1, further
comprising leg members configured to protrude from a lower surface of
the supporting plate fo be in contact with the siorage 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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