SPECI FI CATION  Li quid Di scharge Device Technical Field
[0001] The present invention relates to a liquid
delivery apparatus for delivering liquid materials
i ncludi ng viscous |iquids, such as paste naterials
and adhesives. Background Art [0002] Hitherto, there
has been known an apparatus for delivering a liquid in
fi xed amount under air pressurization. In a die
bondi ng apparatus, f@PECIFpCATION i s general that a
fi xed amount of paste is delivered froma syringe
Lisriid Risghange Devicel, and a die is bonded to the
del i vered paste. The known paste delivery device,
Tehvaical Fiedd a difficulty in continuousiy and
preci sely delivering the fixed anmobunt of paste
becaﬂ%@o¥}ansnission of pressure is slowed as the
anoungt of paste remaining in the syringe reduces.
[oooéL]the S SR o vert i eplade siite 14 b%ll“ﬂyd?'t\fﬂ_éyamdﬂaram for
reviously. invented a fjxed- anmount-of-1iqu
dé@éﬁr{ﬂ@r qé#pmaiwelscw 189 NgSeP W liaHisH seehers mlaste
i spaosed between a syringe and an air supply
'“égﬁﬁﬁég“ﬁﬁaaﬁééuﬁﬁrator di sposed in a secogd Line
| he sol enoid selector valve and the air
B§€%€ﬁ§aé§g$%e, and a pressure sensor disposed in each

of tEﬁ] cond line and a first |line connecting the
sol e m@sel ector valve and the syringe, wherein a

e AR LS koL e e T
thh@k1ﬁxedzmnountunderawpwessunzaﬁon. in a die bonding
apparatus, for example, it is general that a fixed amount of‘paste is
delivered from a syringe onto a circuit board, and a die is bonded to the
delivered paste. The known paste delivery device, however, has a
difficulty in continuously and precisely delivering the fixed amount of
paste because transmission of pressure is slowed as the amount of paste
remaining in the syringe reduces.

[0003]

To overcome such a difficulty, the applicant previously invented a
fixed- amount-of-liquid delivery apparatus comprising a solenoid selector
valve disposed between a syringe and an air supply source, an
accumulator disposed in a second line connecting the solenoid selector
valve and the air supply source, and a pressure sensor disposed in each
of the second line and a first line connecting the solenoid selector valve
and the syringe, wherein a pressure change caused by a change in the
remaining amount of liquid is measured and opening/closing of the

solenoid selector valve is controlled in accordance with the measured



sol enoi d selector valve is controlled in accordance

with the nmeasured 1 result (Patent Docunent 1).

[ Pat ent Docunent 1] Japanese Patent Lai d- Open No.

2-56271 Disclosure of the Invention Problens to be

Sol ved by the Invention [0004] Recent custoner needs

are mainly divided into twos, i.e., one placing

i nportance to "function", and the other pla0|pg _
resmpiofRatroe Dowunsngze).and cost™ "high function”, which

represents a trend demanding a snaller-sized and

| onelPaiest poaduent vijt hiapemdseaBatentdedsadyeh e 2 TB27 1

The former need can be satisfied with the I nvention
Disdpsyee of theakrerentioncument 1, but an effective

sol ution has not yet proposed for the latter need. In
Prahlematabe Brdvedthethadagention gh in work sites

enpl '&1 production systens based on | abor-intensive

nethﬁﬁﬁ‘ﬁOOOS] Because t he apparatus of Patent

e g i B T2, ono
S R AT
B AR R RN R Ol
onfaph ety Bl o8 1GH 2010 o424 RIEPOSE, Tt o,

e B L L 8B Rk Wit R RRRGTRM LR e e
Dvieasnr € berdRidiedRle/Solution has not yet proposed for the latter
need. Inpaﬁknﬂantheiaﬂerneedisiﬂghin\NoH<shesenuMOan
production systems based on labor-intensive method.

[0005]

Because the apparatus of Patent Document 1 includes pneumatic
devices, such as a solenoid valve and a pressure reducing valve,
communicated with each other through pipes, the arrangement of those
devices requires a space for routing the pipes, and a relatively large
space has to be prepared for installation of the apparatus. In a manual
work site, particularly, it is demanded how far a space required on a work
desk can be reduced.

[0006]

Also, because of the arrangement including the pneumatic devices,
such as the solenoid valve and the pressure reducing valve,
communicated with each other through the pipes, complicated piping
work is required for connection between the pneumatic devices and the

pipes. For example, when the pneumatic devices and the pipes are



communi cated with each other through the pipes,

conplicated piping work is required for connection

bet ween the pneumatic devices and the pipes. For

exanpl e, when the pneunmatic devices and the pipes are

2 connected to each other, connectors (couplings) are

used and, prior to connecting the pneumatic devices

and the pipes, the connectors nust be joined to the
cqmeantetiito ey egser @oﬁﬁ\é@ftﬁ%-(c%%ﬁihgé) aF@ESQH%ﬁ{%ﬁﬁor to

structure requires a |large nunber of connectors be

catnenteptten gnetihertrf geeiceetnd &% diged, 4R WIRICtOFs must be
_steps for assenbly. [0007] The pipes are usually naé%
jotrtedutcet hepe cunydtind e pidkgoned dva re T heFurthke thanth salus

resin-made pi pes have elasticity and are hard to
stprdpeg eequinesvvelargengtrhbeFof thenectdrese ¥ pesched G e

not only slightly inline leftward or rightward, but
thgrafere seguireswhEigeaiumbas of stesufar assdmblyof  tinme

and }abor are required for laying the pipes. [0008]

In vi¥®70f the above-mentioned problens in the art, an

obje$b of, the present invention is to provide a

li qui dCRIPPY &G Wipirabanasecabuisibane, nylont: ipedyalkéin or the
“knun‘ogr of, install ati on steps, elimnating the

Fe@BYsSYSP BFSINBAAERBRS elasticdimnchaes hardito prepare
oL [ he aratus size. [Means for Solving the
n S?’%ﬂﬁ%ﬁgfﬁ' [Eg%ﬁ%%& R ESHE NSOV RC i iy infine

. LN r. has  _,succeeded i,n elimpatin

'eﬁﬂghﬁggigﬁﬁ %r%fgggéﬁgc@bggﬂf e%ﬁ%anaf¥%3r8§VEc%§°gﬁa
intA BhAl 2k ' s,.of el astic pipes by
tinfE, B3 EbPY AL FELRRel oL RGP FaRYe and & prossure

redygppgjval ve in a manifold

In view of the above-mentioned problems in the art, an object of
the present invention is to provide a liquid delivery apparatus capable of
cutting the number of installation steps, eliminating the necessity of
connectors such as couplings, and reducing the apparatus size.

[Means for Solving the Problems]

[0009]

To solve the above-mentioned problems, the inventor has
succeeded in eliminating the necessity of connectors for pneumatic
devices and minimizing adverse influences of elastic pipes by integrally
arranging a solenoid valve and a pressure reducing valve in a manifold
having channels formed therein.

More specifically, the present invention resides in a liquid delivery
apparatus featured as follows.

[0010]

According to a first aspect, the present invention provides a liquid



having channels formed therein. Mre specifically, the

present invention resides in a liquid delivery

apparatus featured as follows. [0010] According to a

first aspect, the present invention provides a liquid

3 delivery apparatus conprising a pressure reducing

valve for adjusting pressure of pressurized gas, a

pressure supply joint for supplying the pressurized
dglagerigas prgrat e cafipiRdi € _aoﬁﬁﬁs%tﬂfré’reaﬂgir@ §£’|'v§r¥%'rdao‘fé‘étYﬁg

for selectively establishing or cutting of
pressuuaiod Fressutissvges, bherespies %UF@N RANCIIIG M YR

the pressure supply joint, the solenoid valve ‘and'the
presessiaed gadhaving thal adjustédprassargenhd AtsR0ERb Yyt ior

a nanifold having channels fornmed therein. [0011]
selgelyelyrrptablishisgoomcutsingect§ coimmbeiqutesebetwewienhé on,

in the 1liquid delivery apparatus according to the
PrESEYEe ARPEInNg tatee swidethsl drassiwve suppdy jdiat,phesseieeoid valve

reducing valve are arranged on outer surfaces of the
a"l%ﬁﬂ?‘éf Bressyreoesucing ¥ahvé hgindoamanped dntegpedy waith the

{_invention, in the liquid delivery apparatus
mgé@gﬁghﬁ\ﬂnﬂoc g gls feEmef! t8eE®iRd aspect, the manifol d

inclgﬁfﬁ a first channel for communicating the _
pres e]reducing valve and the pressure supply joint
hannel for

R G I
ligBRt BBAVEY BhYEr ML ke cB3GMh Pl Ble (il QS ect, the solenoid valve
and the pressure reducing valve are arranged on outer surfaces of the
manifold.

[0012]

According to a third aspect of the present invention, in the liguid
deHveqrappamﬂusaccomﬁngtothefwstorsecondaspectthefnanﬁom
includes a first channel for communicating the pressure reducing valve
and the pressure supply joint with each other, and a second channel for
communicating the pressure reducing valve and the solenoid valve with
each other.

[0013]

Accorduw;k)afourﬂaaspectofthe;wesentinvenﬂon,intheﬂqukj
delivery apparatus according to the first, second or third aspect, the
manifold is directly connected to the pressure reducing valve, the
pressure supply joint, and the solenoid valve.

[0014]

According to a fifth aspect of the present invention, in the liquid

delivery apparatus according to one of the first to fourth aspect, the



According to a fourth aspect of the present invention,
inthe liquid delivery apparatus according to the
first, second or third aspect, the manifold is
directly connected to the pressure reducing valve, the
pressure supply joint, and the sol enoid valve. [0014]
According to a fifth aspect of the present invention,
inthe liquid delivery apparatus according to one of

prebeufe s8pplyojofiouist dir@sihe ebnnt B dHdPIRS S&1d o3¢ RRIVE .
joint is directly connected to the sol enoid val ve.

[ 001B]J0¥&dcording to a sixth aspect of the present
invention, in the liquid delivery apparatus according
t o oAécefdingdofa sitthtasplect tolfi tas peetsent e enbio@s switiee liquid
reducing valve is provided with a pressure adjusting
delinghy agPasatusyaceding &l one ehibepiiess Sorféth edpetnghe
valve. [0016] According to a seventh aspect of the
Presedentedypieg tvadye is aretided|wituiadpgsisuve rylj aptirag &hob
d.aCﬁording to one of the first to sixth aspect, the
eGSR e Herthenriesguge sedueingeralyer ving as an
ejeg&gq or generating negative pressure. [0017]
Acc iR to an eighth aspect of the present
inveption. in the liquid delivery apparatus according
to e dfingde cserenfuasadst of e prananh eI g the
; j ' i channel for .conmunj catjng the
128y 854 ab a8 IARIELof o SRTTHEL LR g, o
maHiRA8 fURREA&IDBes RBhERKE! s&RMEhs an ejector for generating
negative pressure.

[0017]

According to an eighth aspect of the present invention, in the
liquid delivery apparatus according to one of the seventh aspect, the
channel serving as an ejector is a third channel for communicating the
solenoid valve and a pressure release port with each other inside the
manifold.

[0018]

According to arﬂnﬂnaspectofthepwesentinvenﬁon,Enthe[htﬁd
delivery apparatus according to one of the eighth aspect, the channel
serving as an ejector further includes a fourth channel for communicating
the first channel and the third channel with each other inside the
manifold, the fourth channel having a smaller inner diameter in a portion
near a junction with the third channel.

[0019]

According to a tenth aspect of the present invention, the liquid

delivery apparatus according to one of the first to ninth aspect further

ot



According to a ninth aspect of the present invention,
inthe liquid delivery apparatus according to one of
the eighth aspect, the channel serving as an ejector
further includes a fourth channel for communicating
the first channel and the third channel with each
other inside the manifold, the fourth channel having
a smaller inner dianmeter in a portion near a junction

complisebe thntrdl ehianrtedvingQ0¥Qve rﬂ’\‘é@%&* WﬁldWS@dé@N Biose
aspect of the present invention, the liquid delivery

coappat withsarmadoverdival suofaaeodh dianrial igdideahei mbRifold.
aspect further 5 conprises a control valve having a
val vB)GrHber which slides in close contact with an
inner wall surface of a channel inside the manifold.

[ 0026]30%656@(19@ elevantelaspent lof dseeueseht trhentives énthe
. don, in the |liquid delivery apparatus according
"qP Qﬁ' V@fy fReafapsREHIEng ta Arecdithedentivalspect, the control

el ec{ﬁ?\{ esta Ilshes or cut off communi cation
Vahet ReEFIVRY BRtadisher et el gormaunmation batwee thae fisst
en the first channel and the fourth
Ch@ﬁﬁ%L Htﬁ H{%%@a%?e't%feau%mn brtweenzhp fastehanne
t |nvent|on a space required for

andhl gﬁtﬁﬁbéﬁ?%g .

I'nst i quid deI i very apparatus can be

Atﬂfﬁqﬂtag)éscgf 1S 1608RaLed Wi th the known liquid

ry appar atus. S0, since a space required for
rout0@g1£|pes and a space required for laying the
pi pes are no |onger required, the size of the quuid

del | N&FOrdARP S gﬁél%)réééhtbﬁv"eﬁ%ﬁe% Hukd P@qu;ﬂ?’& ) taqpng

space can be
the liquid delivery apparatus can be greatly cut as compared with the

known liquid delivery apparatus.

Abo,sMcezaspacerequkedforrouﬁng;ﬁpesandeaspace
required for laying the pipes are no longer required, the size of the liguid
delivery apparatus can be reduced and the installation space can be cut.

[0022]

Further, since piping work is also no longer required, the necessity
of connectors (couplings) for the piping is eliminated and the number of
installation steps can be greatly cut.

[0023]

In addition, since the channels bored in the manifold are used
instead of pipes connecting pneumatic equipment to each other, it is
possible to avoid the influences of elasticity and variations in length of
the pipes, and to hold the channel lengths even, thus resulting in a
product with higher quality than that obtained with the known liquid

delivery apparatus.



[0022] Further, since piping work is also no |onger
requi red, the necessity of connectors (couplings) for
the piping is elimnated and the nunber of
installation steps can be greatly cut. [0023] In

addi tion, since the channels bored in the manifold are
used instead of pipes connecting pneumati c equi pnent
to each other, it is possible to avoid the influences

BotefdDascripition afidheadiakimgps in | ength of the pipes,
and to hold the channel |engths even, thus resulting

in al0OPEéHuct with higher quality than that obtained
wi th the known liquid delivery apparatus. 6 Bri ef
[Fogsiti higoh ive pékspocsivengew ¢082iid Biegived] afb8ratlsi S
qagp[spective view of a liquid delivery apparatus
AGeEIng Hy Erebesisoentent 1. [Fig. 2] Fig. 2 is a
féCh?EHFLC lan view of an air circuit in the |iquid
[Fig £l e w-aﬁgﬁa@aﬁwraaa@mdawlw cEregodirmnaintuitlin {He iquid]
d%?é% 3is a ersgec_ive vi ew of a manifold according
TR aBCORYRY P duinbediragnt Ar ough t he mani f ol d
- how. .internal . [Fig. 4 Fig. 4 is an
[ﬁg'pgangéj:@*%?e‘WrﬁB?CEY(%)IVég‘?‘iiq{ga afifagPeordiontiong
0 nicated.to,the mapi fol d. Reference
E’ﬁ]ﬁ%@ﬂﬁ%ﬁf 5[ gﬂ%g]ew peeing thratgh fhe Marifold to Show the
internal.
[Fig. 41 Fig. 4 is an explanatory view for explaining a method of forming
channels communicated to the manifold.
Reference Numerals
[0025]
1:  main unit
pressure supply joint
manifold
regulator (pressure reducing vaive)

knob

2

3

4

5

6. pressure gauge
7. solenoid valve

8: delivery pressure supply joint
9: pressure release joint

0

10:  front panel

11: rear panel

12: first channel
13: second channel

14: third channel



2: pressure supply joint 3: manifold 4: regulator
(pressure reducing valve) 5: knob 6: pressure gauge
7: solenoid valve 8: delivery pressure supply joint

9: pressure release joint 10: front panel 11: rear
panel 12: first channel 13: second channel 14:
third channel 7 15: pressure supply port 16: pressure
rel ease port 17: base 18: cover 19: delivery button

20: 18el ipresyumer sgspiyepsppl y port  30: A channel 31:
val ve chanber 32: B channel 33: smaller-dianeter
chafmfiel preédsur@ caaselpddb: D channel

17. base

18: cover

19: delivery button

20: delivery pressure supply port

30: A channel

31: valve chamber

32: B channel

33: smaller-diameter channel

34: C channel
35: D channel
36: E channel
37: F channel
38: inlet port

39:  outlet port
40: thin channel
50: valve seat

51: valve member

52: fixture
53: shaft
54: thumb

95: flow control valve

56: pressure-reducing-valve primary pressure port
o7 pressure-reducing-valve secondary pressure port
58. solenoid valve A-side port

59: solenoid valve B-side port



36: E channel 37: F channel 38: inlet port 39:

outlet port 40: thin channel 50: valve seat 51:

val ve nenber 52: fixture 53: shaft 54: thunb 55!

flow control valve 56: pressure-reducing-valve primary

pressure port 57: pressure-reduci ng-valve secondary

pressure port 58: solenoid valve A-side port 59:

sol enoi d valve B-side port 8 60: nanifold 65 A

braf®h poahifokd6: B branch port Best Mde for Carrying

Qut the Invention [0026] The best node for carrying

out 6Bhe Abeswrit pprivention will be described below in

connection wth embodi ments, but the present

i nvefti dhbrangmpaot way linmted to the foll ow ng

enbodi ments. Enbodi ment 1 [0027]

Best Mode for Carrying Out the Invention

[00286]

The best mode for carrying out the present invention will be
described below in connection with embodiments, but the present
invention is in no way limited to the following embodiments.
Embodiment 1

[0027]

Fig. 1 is an external perspective view of a main unit of the liquid
delivery apparatus according to Embodiment 1, and Fig. 2 is a schematic
plan view of an air circuit constituted in the liquid delivery apparatus.

[0028)

(Casing)  An outer casing of a main unit 1 comprises a base 17, a
front panel 10 and a rear pane! 11 each arranged at opposite ends of the
base 17 to vertically erect upward, and a cover 18. The front panel 10
is provided with a knob 5, a pressure gauge 6, a delivery pressure supply
joint 8, and a delivery button 19.  An air circuit and an electric circuit are
disposed within the main unit 1. A bottom surface of the main unit 1 has
an area of about 10 cm x 10 cm.

[0029]

(Construction) A shaded region in Fig. 2 represents a manifoid 3.
The manifold 3 has first to third channels formed therein. A pressure
reducing valve 4 and a solenoid valve 7 are fixedly mounted directly on
an outer surface of the manifold 3 in a region closer to the front side. A

pressure supply joint 2 having a pressure supply port 15 and a pressure



Fig. 1 is an external perspective view of a main unit
of the liquid delivery apparatus according to
Enbodi ment 1, and Fig. 2 is a schematic plan view of
an air circuit constituted in the liquid delivery
apparatus. [0028] (Casing) An outer casing of a main
unit 1 conprises a base 17, a front panel 10 and a
rear panel 11 each arranged at opposite ends of the

rebasee 19int 8 hearit g Gaplesrecicle@pdrt P9dré coRYettddto the
The front panel 10 is provided with a knob 5, a
bagtesisier of eugentiold 3del i very pr essure supply joint 8,
and a delivery button 19. An air circuit and an
el ect NiecPrsispute supply jadnsPametthe phissurbectaichgivhlveld are
A bottom surface of the main unit 1 has an area of
COARBHN gt egiwith Ee cbnethesoag]a fi(tornstnmed tliZoforma ds Iratted
region,in Fig. 2 represents a manifold 3. The
mﬁ’aﬂ?'ﬂo@dﬂ@ REssure Jedusinthvayechandethe $aenei vhbre? mre

' I 4 and | enoi d val ve 7
ooy Bufioalafy Wb aacbad e sis 1y semondiahautel 18unnddaectolenod
hhe iEoId 3.in aregion clgser to the front side. A
VAl L YA BT 5P 61 TS 3RS AepresHncsiashi poser
I j oi nt . ving a pressure
oty Baa I BRRNE) 4 % o ERRCYECpRu81d B Rae Gomoum

i SRS Bboinalling aRAAIRE MebRubhedafid wifar sacn

pressure re i _
[ [ : d th mani f.0
Pagiefir U ud s HRaRRE o2 1% PRt e dbedhgnao
matakive 7 are comuni cated with each other via a second

channel 13, and the solenoid valve 7 and the pressure

| SRS PRI T 89 M1 e RELEE oo
6 sal thetrtbesupplied pressure can be confirmed by the pressure gauge
6. The knob 5 is manipulated to regulate the pressure reducing valve 4.
Further, the solencid valve 7 is communicated with the delivery pressure
supply joint 8 having a the delivery pressure supply port 20.

[0030]

With the construction described above, the pressure supply joint 2,
the pressure release joint 9, the pressure reducing valve 4, the pressure
gauge 6, the solenoid valve 7, and the delivery pressure supply joint 8
can be provided integrally with the manifold 3. This means that a
pneumatic circuit can be assembled as an integral unit in advance. In
other words, by fixing such an integral unit to the base 17, the entirety of
the pneumatic circuit can be fixedly mounted to the main unit 1. In
assembly, the knob 5 of the pressure reducing valve 4, the pressure

gauge 6, and the delivery pressure supply joint 8 are arranged so as to

penetrate through the front panel 10 and project or extend forward of a

10



in this enbodinent, the material of the manifold 3 is
not limted to particular one and a plastic resin can
al so be used as the manifold material. The pressure
reducing valve 4 is connected to the pressure gauge 6
so that the supplied pressure can be confirned by the
pressure gauge 6. The knob 5 is manipulated to

regul ate the pressure reducing valve 4. Further, the

froml sndace vakNe fbritH NI Cphed b lvd R8-98LIINARY and the
pressure supply joint 8 having a the delivery

prpsessusepslyppint pere 20anddPab]as Wb@nbﬂ%t@@iﬁ‘ﬁid@ﬁﬁmeofbar
descri bed above, the pressure supply joint 2, the
paneddduared pedieas dsokiward9, the pressure reduci ng val ve
4, the pressure gauge 6, the solenoid valve 7, and
the 813N ery pressure supply joint 8 can be provided
integrally with the manifold 3. This neans that a
prelinetyi Rregassli t Gannbeteastoetitsl presasirarsupptiggoiat 2usid
in advance. In other words, by fixing such an
Prest wEr medupipe wtistowakidreughwiicbmresetsizefl ait peoduced
b pneumatic circuit can be fixedly nounted to the main
YUhCPMPrepRor GatehiPyyn) eréh& ke 1§ sepplied. priess pressurized air
[ [ val ye 4, the pressure gauge 6, and the
subBI aPth it U, PheStgist 3 ach e 18 Sablisct tenuingerias of dhe
I at hroough the front panel a proj ect or
A TG IE YT reofelie ST iiarade o theherdseone Supply
£ el . I rel ease joint 9 and the )
ioiRR2E . THen, 18 f1eS3hHEEy ) BSheiRL B SuRiEy essure side of
thP8Redd, eyl ane nd, proj ect .
Dy e Ve e e RO & B M Rhapiate o
At BFE PPEEL I 2URRIUEH Q! i i ' Qi
shoﬁ) t hr ough \;\hﬁs)g%q\f)%géghué?fjg%raﬁﬁa'}%ﬁggar%gggeeog{oog s(pemfled
level by rotating the knob 5. Thereafter, the pressurized air is sent to
the solenoid valve 7 via the second channel 13 in the manifold 3, which
is communicated with the secondary side of the pressure reducing valve
4. The solenoid valve 7 is usually closed, but it is opened upon pushing
of the delivery button 19 so that the pressurized air is sent to the delivery
pressure supply joint 8.

[0032]

The delivery pressure supply joint 8 is communicated with a pipe
for supplying pressure to a liquid material stored in a syringe. After the
pressure has been applied for a predetermined time from the delivery
pressure supply joint 8 to the liquid material for delivering it, the solenoid
valve 7 is shifted to a position where the delivery pressure supply joint 8
and the second channel 13 in the manifold 3 are communicated with
each other. Upon this valve shift, the compressed air having been

supplied from the delivery pressure supply joint 8 to the syringe is

11



by a conpressor (not shown) or the like is supplied.
The pressurized air supplied through the pressure
feed pipe is supplied to the interior of the main
unit 1 through the pressure supply port 15 of the
pressure supply joint 2. Then, the pressurized air is
sent to the primary pressure side of the pressure
reducing valve 4 via the first channel 12 in the
reteasediid tBe atAtodpierpres shis ehir@ Akt vial #8nfiind Pease port
ressure is adjusted to a specified Ilevel by rotating
15@ thadgbessumhesleategointtthe As esmeuiilzatedireskSresfNthd O
the solenoid valve 7 via the second channel 13 in the
SYHII4 &1 tpveeraghicch Ipgelcautmiantialipequiat ho the astecepaary:
side of the pressure reducing valve 4. The solenoid
PrESSYES.7Whe el sndysireddsmiid sitp i g ics rolpe medveipien .
E 3@@&3? of the delivery button 19 so that the
¢2%d air is sent to the delivery pressure
supphxgkﬁint 8. [0032] The delivery pressure supply
join 's communi cated with a pipe for supplying
pressure.to.a l.iquid material_stqred in a syringe.
A c ol prist A i s SR Rar i o BT siTTag 2 & vacaurn
: ] [ from.the delivery ressure supply
mBESASE 1%, 88 et PnedRilb HIErY SPnherRiret Harhadimens 1.
?@bﬁ@ﬁh@’uoﬁzl V%Jshéwﬁr}bffffgid t%g%agﬁfzallé |ﬁ§n§v\,h £ rt1trf]§lly

del 1 very preéssure suppl t

kR Ry Bl I 1 S TP e

each other. Upon t

cohayi. NCARGEIRt pHPBRIfEA shg/)p[vri]%@%irg%g%% LR ArCouttet port

supply joint 8 to the s rel ease

39abmsmw@? \tha gresstiféd aﬁhiﬁ‘@ﬁb\]ﬂiéfﬁiﬁg}ﬁﬁeéﬁéiggaﬁt’he

port 16 o the pressure rel ease
martiolpreEs s uArieBstResup i jaeR 2 $s bedRir e8IVt & hd @48lto the

substantially equal to the atnospheric “pressure,
inlehpoetys asdest meddiingut d, dhdpRiphgs @it R8e BEEYEIAL 8%an be
connected to the outlet port 39 as in Embodiment 1.

A flow control valve 55 for adjusting negative pressure is disposed
in an upper front region of the manifold 60 at a position in communication
with an A channel. A solenoid valve 7 is disposed in the space at the
lower front corner of the manifold 60, while a solenoid valve A-side port
58 and a solenoid valve B-side port 59 both communicating with the
solenoid valve 7 are formed in a surface of the manifold 60 defining the
corner space.

A pressure-reducing-valve primary pressure port 56 and a
pressure-reducing- valve secondary side port 57 both communicating
with a pressure reducing valve 4 are formed in a right side surface of the

manifold 60, and the pressure reducing valve 4 is disposed on the right

side surface of the manifold 60.
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Enmbodi ment 2 [0033] In a liquid delivery apparatus of
Enbodi nent 2, a vacuum nechanismis added to the
l'iquid delivery apparatus of Embodinent 1. _
(Construction) As shown in Fig. 3, a manifold 60 is
substantially hook-shaped when viewed from side, and
has a space at a lower front corner. An inlet port 38
for supplying pressurized air and an outlet port 39
for [@&&lsing the pressurized air are provided on the
rear side of the manifold 60. A pressure supply joint
2Cihginpreds Jer abha noeis &nhesd (o thdenanirdiete@an b%8cl@<§cr itkd
Enbodi nent 1, and a pressure release joint 9 can
bedewnected to the outlet port 39 as in Enbodi nent 1 A
flow control valve 55 for adjusting negative pressure
i s df\gpdesanneh3arcampemicatesttheeigi etrpot atshwnmwfamed
position in communication wth an A channe

Chﬁné%%ﬁaula whichdhe flaw gogibied edlven 56hie dipposedt The A
ower .front corner of the manifold 60, while a
Ch§6’|“§ﬁ§0dh%|a\'}'eﬂ\ Rranefe pest 85 TeBbamRc!a te ol Bridiahnealdfeat a

h th I d

poSUR R R oedBon T8 LnfBoety Ve ham oTa"60 ©
or | Ay CprECeLPE aveBE ihg b S saeedh ot g a thin

Chg%Lg?;ngiﬁ%%r CE%? port 57 bot\ﬁ?r comuni cating wth

pressure red valve 4 are forned in aright side

sur f@@cﬁén@@?&l%%ﬁl s tﬁﬁ ﬁﬁ%f#é dg’f uefhgﬁet

valve 4 I's disposed on NEKESP

PEEY) 0034] (Channel s) Channel s fornmed in
pot he %ﬁj?glgg oé%efm |1 be described

The D channe! 35 has the pressure-reducing-valve primary
pressure port 56 formed at its one end and is communicated at its other
end with the A channel 30 through the branch port 65.

An E channe! 36 communicates the pressure-reducing-valve
secondary side port 57 and the solenoid valve A-side port 58. The
solenoid valve 7 is also communicated with one end of an F channel 37
through the solenoid valve B-side port 59. The other end of the F
channel 37 is communicated with a branch port 66 formed midway the C
channel 34.

[0035]

(Delivery Process)  Pressurized air supplied to the inlet port 38 flows
through two passages, i.e., one directing from the A channei 30 to the
pressure reducing valve 4 via the D channel 35 and the other branched
to the valve chamber 31 which is adjacent to the A channel 30.

[0036]

The former flow (i.e., the pressurized air distributed to the D
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bel ow. An A channel 30 communi cates the inlet port 38
wth a valve chanber 31 in which the flow control

val ve 55 is di sposed. The A channel 30 has an A
branch port 65 for branch to a D channel 35 at a
position near a junction with the flow control val ve
55. A B channel 32 communi cates the val ve chanber 31
and a thin channel 40 with each other. A C channel 34

chegmmlriichoes thdid ¢ malennel s fane the outlet port
39 with each other. The D channel 35 has the

preseyEared udageyalyevaimarpprosgyfe Mrﬁ?m{o‘etﬁ@bfmﬁﬁy pressure
fornmed at its one end and is conmuni cated at its Other

siga@fiheprersurm cedutiol \G0ve Hr anglhs bhigudieaneramapbréSriate
An E channel 36 communicates the _ . o
Presed Py iheduesagre e diecingesiveldr y Ehere ther preséudindd air is

he sol enoi d val ve A-side port 58. The sol enoid valve
d eg“"if@d;r UD EenbeeR I RRisshre vid @nil thé paes furehatheing7

h the sol enoid val ve B-side port 59. _ The ot her
Vaﬁe‘fﬁrjggg%ﬁeorﬁSSHﬁ%ﬁﬁ@PCW"V@V@Oﬁ?ﬁﬁﬂﬂdfm/em“e%ure polr &N the

j h | 34. 0035
PRI BPBEsCLY g 3ant se dhaseiangigivas %éueepzn 58
' , i.e., on
v HEE Bifindtid i WERMET % P20 By e

beg\ﬁgé’ﬁ |G ot eﬂovs%‘ﬁén Ve gﬁ@g?‘gﬁ lvaﬁ»?aciﬁpq(?gé g)%rg%g%nq the

ranched to the valve T Cer ] ow. (i t he
oo A bl P R BG 1 s o
second position where the solenoid valve B-side port 58 and the delivery
pressure supply joint 8 are communicated with each other. In g standby
state prior to starting the delivery operation, the solenoid valve 7 is held
at the second position to prevent the pressurized air supplied to the
solenoid valve A-side port 58 and adjusted to the appropriate pressure
from passing through the solenoid valve 7.

[0037]

The latter flow (i.e., the pressurized air distributed to the valve
chamber 31 from the A channel 30) is regulated in its flow rate by the
flow control valve 55 within the valve chamber 31. When the flow
control valve 55 is fully closed, the pressurized air supplied from the A
channel 30 is never allowed to flow into the B channel 32 via the valve
chamber 31. When the flow control valve 55 is opened, the pressurized
air in the A channel 30 is sent to the thin channel 40 via the valve
chamber 31 and then the B channel 32,

The thin channel 40 is formed in diameter smaller than that of the

B channel 32 so that the pressurized air sent to the thin channel 40 flows
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channel 35 fromthe A channel 30) is sent fromthe

pressure-reduci ng-val ve prinmary pressure port 56 to

the primary pressure side of the pressure reducing

valve 4 and is adjusted to an appropriate pressure by

t he pressure reducing valve 4. Then, the pressurized

air is returned fromthe secondary pressure side of

the pressure reducing valve 4 to the
thpeeg's tive thiedoica mge vl whikeioone@siyighs BBSUESeH@Tn g Of

the manifold 60, followed by being sent to the
reiasatbialthambimospbide fpon th&duthi acrheoEighaeehasnel 34,

The sol enoid valve 7 can be selectively shifted
Opdbakencasionr et apddiranch pareferniée isthe®ilanabve4 near its

A-side port 58 and the delivery pressure supply joint
clesel o tentiinichanee! wil thewchcotisea flange fareeatitecting from

th%’ﬁ-‘s”i on V\g re Ehe sol enoi d val ve B-side port 59 and
oCRBITSler § (O $hEG Gransehdrbgerure of theeflovmottiiecat ed
h.each. ot her,. tandby state prior to starting

.th. .. Inas :
Pr ée“ﬂ'fe“-? Géfrfiﬁ%%agégr%hﬂ%f@a@mrww gban insréwsat

th C pasition to prevent the pressurized air
soBhat | S ETESHE W bréfuie Bhec” ansrae! sarie dopasd
adj g%b?% to the appropriate pressure from passing

t hr oug @he sol enoid valve 7. [0037] The latter flow

h 'd valve 7. [0037] The latter flc
chani 5 PRI SRR 3 P B i skeand o diien

v alcfe Pyigt f wWthin th
A vaC chaeaic e G S T REME P AL P8I W& <587 supoly
joifiug | i ' ' ' ) t

Mo e vl b AR UG e

ch&@neli 37 ties valthe d@!h@rpq;rre%meV\QSBprh@iirﬁt' z?}@'o@ﬂ@hkf’datmg

val ve 55 is opened, the pressurized

witbHaenelchaBnies 33ent the ddienbidl vaivBanagl H@nvidst
val ve chanber 31 and then the B channel gzé&%hi}?%m?n

int@ﬂri]mmﬂétheﬂféyrﬂsgétﬂiqam rasetivairetemmaRidRhgt WAR thBade Rlery
pretssﬁre supply joint 8 through a pipe connected to the delivery pressure
supply joint 8. The;wessumadmmﬂnthe!:channeiSYdependsonthe
flow speed of the pressurized air flowing through the thin channel 40,
and the flow speed of the pressurized air is decided depending on the
opening degree of the flow control valve 55. By regulating the opening
degree of the flow control valve 55, therefore, it is possible to act
negative pressure at an appropriate level depending on the amount of
the liquid material remaining in the liquid reservoir, and to prevent the
liquid from dropping unintentionally from a nozzle attached to a tip of the
tiquid reservoir.

In that way, during the standby state prior to starting the delivery

operation, the pressurized air supplied to the inlet port 38 is released

from the outlet port 39 depending on the opening degree of the flow
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B channel 32 so that the pressurized air sent to the
thin channel 40 flows 14 through the thin channel 40
while increasing a flow speed and is released to the
at nosphere fromthe outlet port 39 via the C channe
34. On that occasion, at a B branch port fornmed in
the C channel 34 near its closer to the thin channe
40, there occurs a flowage force directing from the F

cogheninvellve B 51 @ntdhiheCn e hanvebrdds ineciausa, &fd 1ecf hﬁ"f’n@fliquid
the pressurized air passing through the thin channel

reaervatir apminngnicasiod wipebd.dofiveay pessddne éLhkﬁplEﬁ@ﬁﬁlg &
in the F channel 37 is dropped. [0038] Further,
prevenriude uhinteotienai dowidl drppings in the second position
where the sol enoid valve B-side port 59 and the
del i\0883Plpressure supply joint 8 are communi cat ed
wi th_each other, the pressure drop in the F channel

37 &2bdngthre hawd, isiringpitesdaiive ruppé satjosi, ibe &olenoid
0 ni %a%(?? with the F channel 37 via the sql e_noi d
Va&&lnﬁs b Teh these condiprsitipptvehersr thef solemosy vahge
Li aui . . . i th the deli
B-s 3T SRRl d TS Pe v ouignS b pypeinioh e comunicated
with o dlP Rl o R BP0 65 R Bie et ons dliesold b lyeohedide grort
t ' ' | owi ng. t.h h the thi, hannel
52 8 RPN Pl PP KR BB S ah B LN o
[ ’ [ ' f the fl
o Aol REA B ss i8R SR LS i f o Geleia e

? 2 &l Sirfgel ook
A8 (PO KOl S48 55 oL BrcLbul SoBESz: M Suon

thedeplendidngar ¥ AEBIGN Phe 1108 'réé’%ﬁ"r@n{‘@tr%pé@'éw dalivery

remaining in the liquid reservolir,

prelssque dubbOnainDBRINE nhBLRMH B3 bY JdI9RM 8 Rzt ded
attached to a tip of the Iliquid reservoir.

with the action of the pressurized air adjusted to the appropriate

pressure.

[0040]

After the end of the liquid delivery operation, the solenoid valve 7
is shifted to the second position, whereby the air in the liquid reservoir
communicating with the delivery pressure supply joint 8 is released
through the outlet port 39 and the negative pressure specified by the flow
control valve 55 is caused to act on the liquid reservoir communicating
with the delivery pressure supply joint 8.

[0041]

(Flow Control Valve)  As shown in Fig. 3, the flow control valve 55 is
constructed as follows,

A valve seat 50 is inserted and fixed in the valve chamber 31 at its

innermost position adjacent to the A channel 30.
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In that way, during the standby state prior to

starting the delivery operation, the pressurized air

supplied to the inlet port 38 is released fromthe

outl et port 39 depending on the opening degree of the

flow 15 control valve 55, and the negative pressure is

caused to act on the liquid reservoir comrunicating

with the delivery pressure supply joint 8 to prevent

t he Arshafedsi isnsdrelvieguioda diktuiel 58, ahB03] a Vald Kesmber 51

ot her hand, during the delivery operation, the
Preyidasbatits Veoneerd iepdshitivred 54 ono vide dsgicion fe HOshH#T on

where the solenoid valve B-side port 59 and the

del i VBEVIHER Sdris figshloyai eipperdrameraxpomadithatregnifold 60

mﬁth.eacn other to the first position where the
BysisitatBodneaihpaninbdi dee yetue neBnbad 5t hendiéhé vahye seat 50 are

joint 8 are conmmuni cated with each

ressure E%fﬁky _ oJu| :
reIBINENY MRVES HirRyop, thenepifaibeslidingeactinn between eble tfixture 52
sl i.d valye A-side port 58 and adjusted to the
a”?;&z’%ﬁ?ﬁ‘e@?’é fo’:‘%%g*bﬁ“etﬁﬁa\éaéé@ NEMGEsH 1 end el wilve geat 50
.acts on the liqguid reservoir through the
aré[dg:oiy'@ae‘fjtﬁgqgF@sosrusr%‘%%‘i{;%\“@yﬁm'Hte%cl%,eﬂﬁ%t the Iiquid
can gg4gflivered as intended wth the action of the
pressurized air adjusted to the appropriate pressure.

(EHH oﬁ&b?hiﬁ@%t@%e@f t lﬁ%g' %haaur%rgefgﬁlp}t%gw%if@)weﬁo can

operation, the enoi'd’ val've 7 ca’

sosoed, 0SLA] o MDY I £y L 1 A B
poRBlBnITIgG ey oAty LRl Ll B o
st vl 1 conmn o neart PR S8 B ey are
closegplyyinseirtihg&crew plugs so that the desired channels are formed.

As an alternative, the channels can also be formed by preparing
an upper side block and a lower side block, forming grooves in each of
the upper and lower side blocks, and then bonding both the blocks to
each other. |

Of course, the manifold structure is not limited to a double-layered
structure comprising the upper and lower side blocks bonded to each
other. The manifold may be of a multi-layered structure prepared by
forming grooves one or both surfaces of each of plural blocks and
combining them in stacked relation.
Industrial Applicability

[0043]

The present invention can be applied to not only high-function

products capable of finely adjusting the amount of delivered liquid with

the use of a pressure sensor, but also to inexpensive products not having
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[0041] (Flow Control Valve) As shown in Fig. 3, the
flow control valve 55 is constructed as follows, A
val ve seat 50 is inserted and fixed in the valve
chanber 31 at its innernost position adjacent to the
A channel 30. 16 A shaft 53 is screwed to a fixture
52, and has a valve nenber 51 provided at its front
end and a thunb 54 provided at its rear end. The
syghfinely 8djusding kedtive. arF upper, the Wit s&ROINBNGHNtiRe
mani fold 60. By rotating the thunb 54, the valve
apriifsdre e rreductreinaide rarges 56qairimg Nabhiatfewal yndamyed
t hrough the spirally sliding action between the
PrESRUIR @i utdring Hsnidedte dBdiveuy mndhedatire val ve
menber 51 and the valve seat 50 are contacted with or
spaced away from each other. [0042] (Method of
Form ng Channel) The channels in the manifold 60 can
be formed, by way of exanple, as shown in Fig. 4. Mre
specifically, penetration holes are fornmed through a
predeterm ned bl ock by a boring neans, e.g., a drill,
and unnecessary portions of the bored holes are
cl osed by inserting screw plugs so that the desired
channel s are forned. As an alternative, the channels
can also be fornmed by preparing an upper side block
and a |l ower side block, form ng grooves in each of
t he upper and | ower side blocks, and then bondi ng both
the blocks to each other. O course, the manifold
structure is not limted to a doubl e-layered
structure conprising the upper and | ower side bl ocks
bonded to each other. The manifold may be of a
mul ti-1layered structure prepared by
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form ng grooves one or both surfaces of each of plura
bl ocks and conbining themin stacked rel ation.

I ndustrial Applicability [0043] The present

i nvention can be applied to not only high-function
products capable of finely adjusting the anount of
delivered liquid with the use of a pressure sensor,
but al so to inexpensive products not having 17 such
finely adjusting functionCLiaAm$er, the present
invention is applicable to products in w de ranges
["lequiring |iqudi bigtidedklinedgrapparasssicenyridingta HRIsRgre
limted to delivery and coating. 18 CLAIMS [1] A
rgduging vadre {@r gdisspagatressumpf ipseaguriat gasuUsressure
reduci ng val ve for adjusting pressure of pressurlzed
SURRIY jainl@s der supBiYpid he oressyed gasshupphy iting adhested
Pressurize . gas having the adjusted pressure, a
F&SHRr§ dslivEEy pEessIEE SURRIY HointdB) for sepplying fize t he
pressurized as to.a liquid material, a solenoid valve
P P&P“é’é?%&%&r § “Oégi? dpicsialng seresoid valyedpr selectively

S e R I Rk
8 RLABRELT LR STBEE, Punf 6, Dol Dhptas
R R er iRearaRh AT ubRg (20 Seiehold,kshie: #d Koo
PSSR R B err AR L RESHR B HREE btaore
2Bt capabi e or° ot BEITER 2PpSraldriiia s Efeift 1
wherein the pressure reducing valve: the pressure supply joint (2), the

P

delivery pressure supply joint (8), the solenoid valve, and the manifold
are constituted as a unit capable of being integrally assembled in
advance, the unit being fixable to the base {(17).
[3] The liquid delivery apparatus according to Claim 1 or 2, wherein the
manifold includes a first channel for communicating the pressure
reducing valve and the pressure supply joint with each other, and a
second channel! for communicating the pressure reducing valve and the
solenoid valve with each other.
[4] The liquid delivery apparatus according to Claim 3,
further comprising a pressure release joint (9) for releasing the
pressurized gas,

wherein the manifold has a third channel formed therein to
communicate with the pressure release joint (9), and

the solenoid valve is a selector valve for switching communication

of the delivery pressure supply joint (8) with the second channel or the
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advance, the unit being fixable to the base (17). [3]
The liquid delivery apparatus according to daim1l or
2, wherein the manifold includes a first channel for
comuni cating the pressure reducing valve and the
pressure supply joint with each other, and a second
channel for communicating the pressure reducing val ve
and the solenoid valve with each other. [4] The
thirgih@rasili very apparatus according to daim3
further conprising a pressure release joint (9) for
[$kl easing the The ggyUfﬁzéde@aappMGelamcbh@in@&m &) dne of
as a third channel formed therein to communicate
iRS Ih® Hr wetRe thel salsaojdbivatve(ahd thapreseusoteanaiidg

I i 5 a selector valve for swtching comunication
Véﬁ’e;/ ﬁfé':l‘ i%?%%f‘?g §P 88 FeEN8 HHpe pUrsiast a8 gwb wter tshefaces of
or the 19 third channel. [5] The

e annel (
trﬁ? ﬁfﬁ]ﬂfoﬁ& ivery apparatus according to any one of

i 1to 4 wherein the sol enoid valve and the
[éjlr legﬁr er gduéﬂ?gﬁq%%“%ﬁw FRRAA{ Gt AEROEUNG e Glaiw 3 or 4,

Dbl AR R DB iR 0 Bl 5o 6p ing the

it C‘Hann‘é?%rn | fhel fﬁ?ron@ﬁéﬁﬁélmgﬂsqécr e{)ﬁ‘ibeﬂ'agﬂfg?au&tﬁ@et glaamber

channel for conmunicati ng I cnanbe
[ ' - val v :
(108 ORI A6 Rl S B VBIoVE BRBTRET it cacr
othewrahdchannel w th each other, and a liquid dripping
pr event | ng nechanismis constituted with a valve (55)

i nseatlgghidniid@nyadre@efiBgBEChanism is constituted with a valve

(55) inserted in the valve chamber.
7] The liquid delivery apparatus according to Claim 6,
wherein the valve (55) is a flow control valve including a valve member
which slides in close contact with an inner wall surface of the valve
chamber (31),

the fourth channel has a thin channel (40) near a junction point
with the third channel, and

the liquid dripping preventing mechanism is capable of adjusting a
flow rate in the first channel and the fourth channel depending on an
opening degree of the valve (55).
8] The liquid delivery apparatus according to Claim 7,
wherein the flow control valve comprises an annular valve seat (50)
inserted in and fixed to an innermost portion of the valve chamber (31), a
shaft (63) screwed to a fixture (52), a valve member (561) provided at a
front end of the shaft, and a knob (64) provided at a rear end of the shaft.

9] The liquid delivery apparatus according to Claim 6, 7 or
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[7] The liquid delivery apparatus according to C aim
6, wherein the valve (55) is a flow control valve
i ncluding a val ve nenber which slides in close
contact with an inner wall surface of the valve
chanber (31), the fourth channel has a thin channe
(40) near a junction point wth the third channel,
and the liquid dripping preventing nmechanismis
Scafetiein tfe aujniftidng farmét dw o stiestantiohg LLERshe GhENRepace
and the fourth channel depending on an " openi ng degree
ledt optrefrpat lewess)de, [8]d The sbiendid véeld iefatappREAt WO
according to Claim?7, wherein the flow control valve
SLEARRP @égh@r‘@%ﬁﬁdleﬁro!vélh@ércsﬁdbw(%&)de.i nserted in and
fi.xed to an innernost portion of the valve chanber
[P31) | a shaft Ts3)quierdeliery @pparaiuaecd g ta Glaimes,
Wﬁenberh%S%) providgd at a front end of the shaft, and
B NEFAESSHER FaRHCIAY Yalveds Taperieintedéo shaite. sufiste of
he |iquid delivery apparatus according to Claimé6, 7
thgrr%afﬂ;%gd,‘ wherein the manifold is fornmed in a

bstantially L;shape with a space left on a front
“ﬁgv\er si de, anjghénéqp‘g%%‘ﬂﬁ’ledy Redatus psearqispriedany one of

f - space left .on the fraont |ower
Clifls 1o SMableih g AR vEF sdfBnoataive aBebidang risssure
i ek & educi ng val ve | s
Ao Ao e cONRIL P PIE Brof B ke Bl 1oy
The liquid delivery apparatus according to any one of
Clains 1 to 10, wherein the pressure reducing val ve

i ncludes a pressure adjusting knob directly coupl ed
to the pressure reducing valve. 21
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