DESCRIPTION Title of the Invention: DESKTOP WORKING APPARATUS Technical Field [0001] The
present invention relates to a desktop working apparatus, which includes a workpiece conveying
mechanism and which performs desired operations dna workpiece. In this description, the term
"full-automatic working apparatus” implies a working apparatus in which carrying-in of a workpiece to a
working place, operations on the workpiece at the working place, and carrying-out of the workpiece from
the working place are performed in a full-automatic manner. Practical examples of the full-automatic
working apparatus, disclosed here, include anCppeRARKE Y automatically repeating the steps of taking
one workpiece out of a magazine containingg)lural workpieces, performing desired operations on the

workpiece, and tHkngft MERERD aftdBRE UPRMUPORK NG HEAMYES e, and an apparatus for

automatically re%%qugail*ﬁé@ps of performing desired operations on a workpiece carried in from an
apparatus in a preceélng step, and carrying out the workpiece to an apparatus in a succeeding step.
Background Arf (@@2] ATerkingsappanatustisrusethtepedant dslsiopd wpekatprepmaratuas application of
a liquid, lubrication, Eress-fitting of a pin, assembling, soldering, and screw fastening, on one or more

desired positiontéTUfRA WsIKitSoBjetPHIRIECSI A REAG o MEARISECANB 0B EBr RELRTANS, Patent
Document 1 di%ﬁ%ﬁ%ggp%g@%cmgﬁjggi@waratus that performs an operation of applying a liquid

material to a workpiece.
In this description, the term “full-automatic working apparatus”

implies a working apparatus in which carrying-in of a workpiece to a
working place, operations on the workpiece at the working place, and
carrying-out of the workpiece from the working place are performed in a
full-automatic manner. Practical examples of the full-automatic working
apparatus, disclosed here, include an apparatus for automatically
repeating the steps of taking one workpiece out of a magazine
containing plural workpieces, performing desired operations on the
workpiece, and taking the workpiece after the operations into the
magazine, and an apparatus for automatically repeating the steps of
performing desired operations on a workpiece carried in from an
apparatus in a preceding step, and carrying out the workpiece to an
apparatus in a succeeding step.

Background Art

[0002] A working apparatus is used to perform desired operations, such
as application of a liquid, lubrication, press-fitting of a pin, assembling,
soldering, and screw fastening, on one or more desired positions of a
working object also called a work or a workpiece.

[0003] For example, Patent Document 1 discloses a full-automatic
working apparatus that performs an operation of applying a liquid

material to a workpiece.



-2- The disclosed apparatus includes an applicator body for applying the liquid material to the
workpiece, a loader for vertically moving a magazine table on which a magazine is placed, and supplying
the workpiece contained in the magazine to the appli¢ator body, and an unloader for vertically moving the
magazine table on which the magazine is placed, and taking the workpiece, which is discharged from the
applicator body, into the magazine, wherein the loader and the unloader are disposed on both sides of the
applicator body and are vertically oriented with respect to plural magazine tables. Like the apparatus

disclosed in Patent Dothaeldclosetdapppartite of eeltaiaatisallyphleessiteldpedoapiplyiageries of
operations of automatically taking a workpiece out of a magazine that contains a plurality of workpieces,

setting the workpiecbasifa WakRriabEoafbe tNOnfRHESRcA neadek fAlutbrhEiaR Ay BEONURY/eR to the work
ble. and . ) Ken i : : . h b
table, an convm\ggr Q Wy e%t%%@ gn mgcéé%@qgag%ﬁ&eraqﬁprg%%mﬁlm ave been

performed on the plece by a working apparatus, Is called a automati apparatus.
Like an apparatusikgizgorateddinmadriodutidomiags zZneappathtuapbivtdoatically saicdeasively
performing a series of operations of carrying in a workpiece from an apparatus in a preceding step,

performing desHQ&OBESfi%n@éﬂ%&w@%ﬁf&@b%ﬁﬂ?&éﬁmﬁgt%ﬁ@ WEHER e dRBIFENSperations to an
apparatus in a ucaeeding sieR islFRy 2 -y RRIALE AV OlReARRA MY Rarged YIHIRMMALE, that type of

liquid material applying apparatus is generally a floor-standing working apparatus that is directly installed
on a floor surfae@pliBat{®0fdd . dtdnt thecoragarip eliselsesn tihesldadavarkihgheppatatidein which a
guide mechanism is suggorted on a base body through a support column, and a tool mount table and a

robot driving urfit.%.§'SRO3fdeClink4Pe HEESoRtall) T IPEI ANy RRFYuRIE niEASERY  Patent
Document 2 staigs thal tﬂ/@cﬁ*%@%l’v@lﬂ'ﬂﬁ}é‘lpﬁi%@éﬂﬁw'@ usgddor aiding, particularly, screw fastening,

soldering, cleaning, assembling, application of a liquid, lubrication, press-fitting of a pin, and so on. As a
screw fastening apparéaiks, fioe epprapity £ aisntdSed umdiaterdidotumsegent dpparadppareluding a horizontal

tion f d top of th I ting table, ly stocker that I it f
Polding parts o g o A WG Choher A MG Fart It Sereils CBREANERn tho Screw supply

stocker, whereig jiehsapRb BErewa Rye AN HRBrsupptiesk i a forg £Mskokig dearaumt irough a guide
tube and are fastened in a predetermined way.

plurality of workpieces, setting the workpiece on a work table after the

workpiece has been automatically conveyed to the work table, and

conveying the workpiece to be taken into the magazine after desired

operations have been performed on the workpiece by a working

apparatus, is called a full-automatic working apparatus.

Like an apparatus incorporated in a production line, an apparatus
of automatically successively performing a series of operations of
carrying in a workpiece from an apparatus in a preceding step,
performing desired operations on the workpiece, and carrying out the
workpiece after the operations to an apparatus in a succeeding step is
also a full-automatic working apparatus.

Furthermore, that type of liquid material applying apparatus is
generally a floor-standing working apparatus that is directly installed on

a floor surface.



Like the apparatus disclosed in Patent Document 2, an apparatus of manually taking a workpiece out of,
e.g., a storage case or a palette before starting operations, manually setting the workpiece on a working
table, performing the desired operations on the workpgiece by a working apparatus, and manually
removing the workpiece after the operations from the working table is called a semi-automatic working
apparatus. The semi-automatic working apparatus differs from the full-automatic working apparatus
in that, although the operations on the workpiece are performed by the working apparatus, the setting and

the removal of flono4aykpreteranDawhisam 2heisclddey @deskidmmepkratjoapiarbtostrirction for the
working apparatus have to be made by a worker. -4 - A desktop working robot without having the

workpiece co_n\)é‘i?iiﬁﬁ RIGLtiER IE‘%EHBI?J?BH iﬁs?ﬁ@%‘?fﬁ%ﬂfh?a@@%@omﬁéj QH[_S’&%%@.?[BBBBFThere are
various working.gppaFa(ses LGNGOk A derion P ARBRIAINAa) ineigled arpjaped on a

workbench or a table when used, to an apparatus having a larger siz€ than the désktop type, which is
directly installedioit, theeflborindreallys eth @deatuitgridre fou ki avidat aviisoh. one of a full-automatic
apparatus and a semi-automatic apparatus is to be used is a production quantity. The full-automatic

apparatus can_automaﬁé’é@&tn%ﬂﬁﬂﬁlﬁmezp%atﬁststm&? rﬁ&ﬁh'éﬂ%ﬂé‘?él_ﬁi&% HIRREARSTKESr and can
manufacture highequality Praghls. BawRREripe §9Wt‘f§§?@ﬁiﬁdgrg§)ﬁié‘?i ARgJ ngesisiRdarge space for

installation. Moreover, when a variety of products are manufactured, the apparatus becomes complicated
and a lot of timessanéffiorgs applieqtivadofor rtiqdifyjingsétati af tipeegsphitting cbagsiporatidg to different
types of products. For that reason, the full-automatic apparatus is adapted for mass production of one

type of product SH806]OfStRSEIRY IRHENIRE SBRATAS IS5 TAP Ry RN b P REHER € as a compact
apparatus capable-Rfaeing, UsissheRasdrRiuaiyeifardiebhtillize QisRacst Avallablg fgppgrduction, and

can easily modify setup of the apparatus when the type of product is changed. However, because the
worker has to nthauait} seotnding rkaiéee pasoenscyupiptyesiarkiete heenvisggsositianp Eyapt to vary and

ker's skills are required to provide product gualit le to that obtained with the full-automat
apparats: MorBleT o QEMRa e e SapAAnlS 1 RUAUE e Rk Bty 5B fuautomatc

small screws contained in the screw supply stocker, wherein the small
screws are individually supplied to a fore end of the driver unit through a
guide tube and are fastened in a predetermined way.

Like the apparatus disclosed in Patent Document 2, an apparatus
of manually taking a workpiece out of, e.g., a storage case or a palette
before starting operations, manually setting the workpiece on a working
table, performing the desired operations on the workpiece by a working
apparatus, and manually removing the workpiece after the operations
from the working table is called a semi-automatic working apparatus.

The semi-automatic working apparatus differs from the full-
automatic working apparatus in that, although the operations on the
workpiece are performed by the working apparatus, the setting and the
removal of the workpiece onto and from the working table and an
operation start instruction for the working apparatus have to be made by

a worker.



- 5 - apparatus. For that reason, the semi-automatic apparatus is adapted for small-quantity production of
various types of products. Prior Art List Patent Documents [0007] Patent Document 1: Patent No.
4373041 Patent Document 2: Japanese Patent 4aid-Open Publication No. H08-229478 Summary of
the Invention Problems to be Solved by the Invention

A desktop working robot without having the workpiece conveying

function is employed as a semi-automatic working apparatus.
[0005] There are various working apparatuses ranging from a desktop
size apparatus that is installed or placed on a workbench or a table when
used, to an apparatus having a larger size than the desktop type, which
is directly installed on the floor when used. One criterion for selecting
which one of a full-automatic apparatus and a semi-automatic apparatus
is to be used is a production quantity.

The full-automatic apparatus can automatically manufacture
products without manual operations of the worker and can manufacture
high-quality products. However, the apparatus has a large size and
needs a large space for installation. Moreover, when a variety of
products are manufactured, the apparatus becomes complicated and a
lot of time and efforts are required for modifying setup of the apparatus
corresponding to different types of products. For that reason, the full-
automatic apparatus is adapted for mass production of one type of
product.

[0006] On the other hand, the semi-automatic apparatus can be
constructed as a compact apparatus capable of being used on a desk,
can effectively utilize a space available for production, and can easily
modify setup of the apparatus when the type of product is changed.
However, because the worker has to manually set the workpiece,
accuracy of the workpiece mounting position is apt to vary and worker’s
skills are required to provide product quality comparable to that obtained
with the full-automatic apparatus. Moreover, the semi-automatic

apparatus is inferior in production efficiency to the full-automatic



[0008] Recently, higher working efficiency has been demanded particularly in the fields of research and
development under influences of, e.g., diversification of market needs and shortening of the product life
cycle. Various kinds of experimental equipment and measuring devices are necessary for research and
development, but spaces in worksites are limited. Therefore, downsizing of individual apparatuses and
devices is demanded. As mentioned above, a floor-standing apparatus has relatively high working
efficiency. However, a space for installing a full-automatic apparatus cannot be ensured in not-a-few
worksites for reappechtasd degelehatenéason, Sthtedamdideronayticnappatafuabieraigsipsednd research
rooms, various apparatuses and devices are arranged in a crowded fashion, and a sufficient space for
installing the fJ&-stadtir apHsY RIRGYGHRNH tharous iy BeR fiPiBR G Treate an installation space for
the floor-standilﬁgigpﬁ U by removing an existing working table and/or experimental table. However,
this raises another problem that a new - 6 - place for storing the removed working table and/or
experimental taPétdrasDioduenaezared. Moreover, from the viewpoint of more efficient use of a
production space, an apparatus having a more compact size is also demanded in a production site

manufacturing V3AB84$ o/pRISBF RRHBRTh snfarenbNeisSEdRfLr, there is a demand for increasing a
production quantity witpggétnqhg&mgmrlgpgﬁggﬁ@g@%tt&@ |ayge o [} L Re psesent invention

is intended to solve the above-described problems and to provide a full-automatic working apparatus,
which includes HQO8233%4@8 conveying mechanism and which can be used on a desk.

Summary of the Invention

Problems to be Solved by the Invention

[0008] Recently, higher working efficiency has been demanded
particularly in the fields of research and development under influences of,
e.g., diversification of market needs and shortening of the product life
cycle. Various kinds of experimental equipment and measuring devices
are necessary for research and development, but spaces in worksites are
limited. Therefore, downsizing of individual apparatuses and devices is
demanded.

As mentioned above, a floor-standing apparatus has relatively
high working efficiency. However, a space for installing a full-automatic
apparatus cannot be ensured in not-a-few worksites for research and
development.

Stated another way, in most of laboratories and research rooms,
various apparatuses and devices are arranged in a crowded fashion, and
a sufficient space for installing the floor-standing apparatus is not left
there. It is conceivable to create an installation space for the floor-
standing apparatus by removing an existing working table and/or

experimental table. However, this raises another problem that a new



Means for Solving the Problems [0010] According to a first aspect of the present invention, there is
provided a desktop working apparatus for performing desired operations on a workpiece while the
workpiece and a working head are relatively moved, $he desktop working apparatus comprising a base
body, a working section disposed on the base body and including the working head and a working head
driving mechanism, a loader integrally disposed at a side of the desktop working apparatus, an unloader
integrally disposed at a side of the desktop working apparatus, a conveying section disposed on the base
body and conveylag: thierverdeecetsy ppheshd nmitvkingdeibie thad/aloatgie rame@tgbnibleunit, wherein
the conveying section includes a fixing mechanism for fixedly holding the workpiece at a working position,
the working sedi®h iRA§RERR §Forking head disposed above the working position, and the control unit

includes a first control yait QI5RPSREWERL INEVRIREANMABLF cibrtSE5 Y S%Q'Mféﬁismsed ata

side or a top of the desktop working apparatus. According to a second aspect of the present
invention, in thespaskiogmvwapkengapphsing sccoutia g donbectirsizasjzeats thd evoakidgdhaad driving
mechanism includes an X-axis driving mechanism for moving the working head parallel to a conveying

direction of the RERANSHRY sé&ﬁ)r_}F%P?%ﬁ@%i@%g‘fﬁ@%énigm?ér rﬂf)viﬂ@%%or_lﬂngsﬁkadb in a direction
perpendicular to, e caryeying, difretiog, ofdhesCaNVEVING-SE RN AR A igxls FYagmGEhanism for

moving the working head in an up and down direction, the Y-axis driving mechanism being disposed in
overhanging relatiantity tretbonveyiaggagtimorking Aosomoimyeiot & ehirdaagpemttenthe present invention, in
the desktop Working apparatus according to the first or second aspect, the conveyin% section includes a

conveying rail dif82ed gﬁ‘?hBrﬁégathﬁHarbé?l\}EWﬂqe%oﬂbigc@eaﬁté?)\fﬁl’ IR¢the arranged at
the working posiligp;eang %Hain&)msmbf%ref%fi*@ﬂ'%@ﬁﬂﬁ%@“i%mﬁmgoms%a&thw%ing position.

According to a fourth aspect of the present invention, the desktop working apparatus according to any
one of the first in¢hidkaspeotsKpitcer compyises @ easimistnaa isldveipiobe daon hheulsadedmody and that
covers the Worlgjral% section and the conveying section. According to a fifth aspect of the present

invention, in th I§ktop working apparatus according to the fourth aspect, the second control unit is
disposed at a sigg#Hsar sl adNtoblems

[0010] According to a first aspect of the present invention, there is
provided a desktop working apparatus for performing desired operations
on a workpiece while the workpiece and a working head are relatively
moved, the desktop working apparatus comprising a base body, a
working section disposed on the base body and including the working
head and a working head driving mechanism, a loader integrally
disposed at a side of the desktop working apparatus, an unloader
integrally disposed at a side of the desktop working apparatus, a
conveying section disposed on the base body and conveying the
workpiece supplied from the loader to the unloader, and a control unit,
wherein the conveying section includes a fixing mechanism for fixedly
holding the workpiece at a working position, the working section includes
the working head disposed above the working position, and the control

unit includes a first control unit disposed within the base body, and a



According to a sixth aspect of the present invention, in the desktop working apparatus according to any
one of the first to fifth aspects, the first control unit is a control unit for controlling the working - s - head
driving mechanism and the conveying section andthé second control unit is a control unit for controlling
the working head, or the first control unit is a control unit for controlling the working head and the second
control unit is a control unit for controlling the working head driving mechanism and the conveying section.
According to a seventh aspect of the present invention, in the desktop working apparatus according to

any one of the fiestdadsixtnarepants; tiejoader anavasde murality pfofethienltie skacked dnidigazine tables up
and down while always holding constant a relative distance between the adjacent magazine tables, and
supplies the wotRPRI& ¥ontained in the magazine to the conveying section, the magazine being placed

on the magazine table, apgh e igager aNas APl qhe ieal srerh pAO3RINgiables up and
e a

down while always holding constant a relative distance between't jacent magazine tables, and takes
in the workpiecdelkbtbargesking Hppecatvayiagesediran totothee firayaxspedhatieplacekimn the magazine
table. Accordin&; to an eighth aspect of the present invention, in the desktop waorking apparatus

according to th&'&@ erﬁﬂvégﬁedﬂeélﬁ%%?ﬂ“ofiﬂféq%ﬁ(p%be)%%éd driving cé‘?l%hyﬂﬁ’@_sgéc i8h is greater
than a length fr%\ﬁr{gw%@ng’&f% Wl%@lﬂ@ tq@néjp&%@ﬂn%f taﬁgaagﬂmg@ Rigged on the

magazine table. ccording to a ninth aspect of the present invention, in the desktop working
apparatus accocdimgeiorangectéoat the Yiestito eightty aswetizn siefgnt wiavie dabe bodykimd/2 or less of a

height of the desktop working apparatus. According to a tenth aspect o_fthe_gresent invention, in the
desktop workingSRhaluds BEnRNy AR eI i haocRteying direction of the

conveying section, and a Z-axis driving mechanism for moving the
working head in an up and down direction, the Y-axis driving mechanism
being disposed in overhanging relation to the conveying section.

According to a third aspect of the present invention, in the
desktop working apparatus according to the first or second aspect, the
conveying section includes a conveying rail disposed on the base body
and conveying the workpiece, an application stage arranged at the
working position, and a fixing member for fixedly sandwiching the
workpiece at the working position.

According to a fourth aspect of the present invention, the desktop
working apparatus according to any one of the first to third aspects
further comprises a casing that is disposed on the base body and that
covers the working section and the conveying section.

According to a fifth aspect of the present invention, in the
desktop working apparatus according to the fourth aspect, the second
control unit is disposed at a side or a top of the casing.

According to a sixth aspect of the present invention, in the
desktop working apparatus according to any one of the first to fifth

aspects, the first control unit is a control unit for controlling the working



- 9 - aspects, the working section includes the working head, a distance measurement device, and an
image pickup device, which are integrally disposed in series parallel to the conveying direction of the
conveying section. According to an eleventh asp&ct of the present invention, in the desktop working
apparatus according to any one of the first to tenth aspects, the working head is an ejection head.
Advantageous Effect of the Invention [0011] With the present invention, since the desktop working
apparatus is provided which can be used on a desk with no need of preparing a space for installing the

full-automatic wegkthgdrppagatoreohdhgfoema sl ucsiovesiirantisy caonbe imtrépsedearthdut changing
working environment to a large extent. Further, since the Working apparatus according to the present

invention can, tRBDHR bemy 'éf%égmﬁltyﬁét, @_fcé@@ﬁ%'f'y"%é_ﬁ_@rmocﬂ g’lﬂa_&‘?ﬁﬁré’l‘i&ﬁ@cfﬁ ural
workpleces WL RN ST I MORPRSE RIDBHE I EN R NG Rssr s @ space tha

has a limitation In installing apparatuses. Briet Description orthe Drawings0012] [Fig. 1] Fig. 1 is a
schematic oversdquerspestit@vianitofis desktapdiquidinfate rcainapgiyneg drpavatksnacdaradg to the
present invention, [Fig. 2] Fig. 2 is a schematic perspective view of a main body of the desktop

liquid-material ASPASBPHFAIND RS INAS RO YRY PR SERE RVention.

According to a seventh aspect of the present invention, in the
desktop working apparatus according to any one of the first to sixth
aspects, the loader moves a plurality of vertically stacked magazine
tables up and down while always holding constant a relative distance
between the adjacent magazine tables, and supplies the workpiece
contained in the magazine to the conveying section, the magazine being
placed on the magazine table, and the unloader moves a plurality of
vertically stacked magazine tables up and down while always holding
constant a relative distance between the adjacent magazine tables, and
takes in the workpiece discharged from the conveying section into the
magazine that is placed on the magazine table.

According to an eighth aspect of the present invention, in the
desktop working apparatus according to the seventh aspect, a height of
the workpiece placed on the conveying section is greater than a length
from a lower end of the magazine table to an upper end of the magazine
placed on the magazine table.

According to a ninth aspect of the present invention, in the
desktop working apparatus according to any one of the first to eighth
aspects, a height of the base body is 1/2 or less of a height of the
desktop working apparatus.

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

desktop working apparatus according to any one of the first to ninth



-10 - [Fig. 3] Fig. 3 is an explanatory view to explain a workpiece fixing mechanism in a desktop
liquid-material applying apparatus according to an embodiment. [Fig. 4] Fig. 4 is a flowchart to
explain a preparation phase of the desktop liquid-material applying apparatus according to the
embodiment. [Fig. 5] Fig. 5 is a flowchart to explain a starting part of an application phase of the
desktop liquid-material applying apparatus according to the embodiment. [Fig. 6] Fig. 6 is a flowchart
to explain an ending part of the application phase of the desktop liquid-material applying apparatus
according to thespebtyinmeet. work[kip. s@dtign 7 itscbusielse tiasicvaveialh paesiE ctivedvitsnoé an apparatus
of a configuration example in which an emergency stop button is arranged at a top of the apparatus.

[Fig. 8] Fig. 8 is@%%ﬁﬁ%@@ﬁﬁﬂ%e%eﬂwm d_?“é@zﬁ’pﬁﬁﬂ@@s W'H%ﬁﬁ@uir%\tlﬁ%aé%mpl_e in which
a third control ugit i3 dispqsecbARINERARKPIES BL8 BAHDRARY ShibeARPARL: MaR{aRgarying out the

Invention
section.

According to an eleventh aspect of the present invention, in the
desktop working apparatus according to any one of the first to tenth
aspects, the working head is an ejection head.

Advantageous Effect of the Invention

[0011] With the present invention, since the desktop working apparatus
is provided which can be used on a desk with no need of preparing a
space for installing the full-automatic working apparatus on the floor, a
production quantity can be increased without changing working
environment to a large extent.

Further, since the working apparatus according to the present
invention can, though being of desktop type, successively perform
desired operations on plural workpieces without manually setting the
workpieces, productivity can be increased even in a space that has a
limitation in installing apparatuses.

Brief Description of the Drawings

[0012] [Fig. 1] Fig. 1 is a schematic overall perspective view of a
desktop liquid-material applying apparatus according to the present
invention.

[Fig. 2] Fig. 2 is a schematic perspective view of a main body of
the desktop liquid-material applying apparatus according to the present

invention.



[0013] A practical mode of a desktop working apparatus according to the present invention will be
described below in connection with an example of a full-automatic liquid-material applying apparatus
including a working section and a conveying section!Which are disposed within a casing provided on a
base body, and a loader and an unloader, which are disposed laterally of the casing. The full-automatic
liquid-material applying apparatus according to the present invention is constructed on the basis of the
following basic concepts. (i) Reduce a height of the base body. In particular, hold heights of
sections/portions whergrzpeBitiomsgars nisicin b xeplantk@irysvidwasthexslaeyingeekptenagazine
charging and discharging portions, etc.) within a certain range from a contact ground surface. (H) Reduce

a depth size of tRENshs8'BEBFHFA difBctidn BEPEYFPomi BYedVHAS ialHiP PRI 18G9 UBhich the
apparatus can %%éﬂ?&ﬂ”g%@‘ﬁ%neqﬂb%ﬁ‘ﬁjﬁgx?ly narrow contact ground surface without losing stability.
( \

[0014] The above item (I) implies a construction taking into account easiness in operations made by the
worker. A magazine is[fignuély Elardedsiriclivedbace tdyekeaior&epréparakio o facsitatsf the magazine
charging performed b% the worker, the magazine charging portion is preferably positioned at a level lower

than the chest &Pfhe ) FHANIGIMREENR e PRRIBR hOHPR RELR 153058081 cni0 thEhagazine

charging portioR isyRgitieRed 80 cm or less as the least condition, preferably 60 cm or less, and more
preferably 50 cm or less above the desk. In that respect, the magazine charging portion can be
positioned at a low levFigrrahginGitheSoesder Roevaligraf thedareiboalystatilvgdesmnofirgna plurality of
vertically stacked magazine tables l#)fand down while a relative distance between the adjacent magazine

tables is alway<RBIFeHRBaRN s RirthaF sEsSKIAR thaWRrRALEEL o ABREAS #RPAIZIUSine, which is

placed on the ”&%@6?&?@&%@'%&0@1{98&?&89% of the liquid-material applying apparatus. Even with the
magazine capable of being easily charged, however, when the conveying section is disposed at a high

position, there is a probfégn thht thig workeracdlowthistially espfain am uppdinguface of theworkpiece, i.e.,
the working Objggtblltca-t%%- phase of the desktop liquid-material applying apparatus
according to the embodiment.

[Fig. 7] Fig. 7 is a schematic overall perspective view of an
apparatus of a configuration example in which an emergency stop button
is arranged at a top of the apparatus.

[Fig. 8] Fig. 8 is a schematic overall perspective view of an
apparatus of a configuration example in which a third control unit is
disposed on the backside of a main body of the apparatus.

Mode for Carrying out the Invention

[0013] A practical mode of a desktop working apparatus according to
the present invention will be described below in connection with an
example of a full-automatic liquid-material applying apparatus including
a working section and a conveying section, which are disposed within a
casing provided on a base body, and a loader and an unloader, which are
disposed laterally of the casing. The full-automatic liquid-material

applying apparatus according to the present invention is constructed on

the basis of the following basic concepts.



is, therefore, important that the conveying section is also arranged at such a height as enabling the
worker to visually confirm the upper surface of the workpiece. In other words, given that the height of the
desk is about 70 cm, the upper surface of the workpi€ce placed on the conveying section is positioned 80
cm or less as the least condition, preferably 60 cm or less, and more preferably 50 cm or less above the
desk. To realize the above-described arrangement, the height of the base body on which the
conveying section is disposed needs to be held not higher than a certain level. Up to date, however, a
large-sized contr@) urRicldu e rirolbinhandtaealbaperatidy. of thepaiptiatadus i tishergttsvihin the base
body, and there is a limitation in reducing the height of the base body. In view of such a point, according
to the present if6EHABA/ RRELIIr¥I BT IQREFANGES iAS RRAGi b atPHER TUSEEEN 3D tRGL the height of
the base body i s IRglugeekbereaResficalniieg ol e Rasa R dRlsHCeA Ly separaling
the control unit per function into, e.g., adriving system tontrol unit, an gjettion system control unit, and an
image-processingtsirsi@rectaitrobugié, frochby costranitiyely mdraadimgethose control units at different
positions from each other, including positions above and laterally of the working section. Meanwhile,
it is not desirable i sREUEsBsABRERRIATRS HIFuLAIRL RN IN &F HiERHSR BYRY 108 YEASon is that,
when there are plyial,magazine tables, a difficulty arises in positioning the magazine table in a lower
stage below the conveying section (i.e., laterally of the base body) while positioning the magazine table in
an upper stage t@iibe dfignedenidysheitbrwbichgtbectippafairtheraif the imsigitedf§ dvetbase dody is - 13 -
extremely low, the worker has to bend the body when the worker isg%oing to make operations in a

standing posture® AR SRS QP Hi BrETBSEHRRHEIORIPHRIHILSY - certain height

(thickness). For[mq]aasg{b _aatdggét Fl‘.@?nOtiﬁ‘%ﬁé@%ego?%ﬂ[@twﬂtst}‘km&fﬁﬁ?&%éﬂ%ﬂﬁ%efd within the
base body. While the height of the base body 26 is a matter of choice in design depending on, e.g.,

the working postasgnesshénwoperatinddinkade Vioiyh dthewpréductidn firegs 2ine hisighiaoiuléybase body is to

be, for example, 1/2 or less as the least condition, preferably 1/4 to 1/6, and more. preferably 1/5 to 1/6
with respect to ﬁ#@%ﬂfeqal'lrﬁgig Of 7R gﬁprhyatﬁaefro‘?‘r?Ehgrvievéﬁoiﬂ[fgfrvetr%;?ﬁifﬁ'ﬁﬁali Eal use. [0015]

The above itemy{y 47 RS RaFGIIRIrUSHAD ARIEAY BytotRECIBH@R inpallalibaiea @nd @ #igiation where
an extra space on the desk is utilized as a working space. In other words, when an area of the base body
is small, the appariior i thecfecseivt pesitivnedaatbe [faebdawves shail teekschert mhdasgnes, etc. can

be put in the extra space on the desk. A problem.in trying to,reduce the depth size of the base body
in the direction g@%fﬁongp ?ﬁe%%Wk%tefs Ygl%ﬁt%eae@\%grlhhdjﬁ%asiﬁgﬁ. Bgc%tﬂ%'é t c%rﬁ\’/e%hﬁg section is
essentially dispgirfhgnéhe haspiP Porihisriapthazeishdae dasermody irkie\ialiydnesgased when the

working position is disposed in side-by-side relation to the conveying section. For example, it is
conceivable to €0AifiRM tHeretaiab|ingGadtionr b sio Bahvegiiey PaftepRiPMI & Qo@acdr dgssr, to move the
workpiece on th cog\{%nﬁ%ggction by pushing it in the depth direction by a reciprocally moving

) ahdv . . ) . . .
mechanism, and 10 return the workpiece to the conveying rails by the reciprocally moving mechanism

again after operations fia¥adtefispect, the magazine charging portion can be positioned
at a low level arranging the loader laterally of the base body, the loader
moving a plurality of vertically stacked magazine tables up and down
while a relative distance between the adjacent magazine tables is always
held constant, and further supplying the workpiece contained in the
magazine, which is placed on the magazine table, to a main body of the
liquid-material applying apparatus. Even with the magazine capable of
being easily charged, however, when the conveying section is disposed at
a high position, there is a problem that the worker cannot visually

confirm an upper surface of the workpiece, i.e., the working object. It



- 14 - performed on the workpiece at the working position. In such a case, the conveying rails, the working
position, and a working head driving mechanism are arranged in series in the depth direction, and the
depth size of the base body cannot be reduced. — fhview of the above-described problem, according to
the present invention, the number of components arranged in series in the depth direction is reduced by
disposing the working position in the conveying section. Further, according to the present invention, the
working head driving mechanism is positioned in overhanging relation to the conveying section such that
the componentsshitthesitefaregngeddrtseriehdn tihe depibaliregtioacaiknarsaaged anravgddpped relation in
the height direction. With such an arrangement, the present invention can reduce the depth size of the

base body everf¥ith 8 Shtiefitcah 2R v JVeEKBONTR FisHaY¥d erNfiHahdbe peaper
Furthermore, it i3 prefergblg,fo W@?e‘éb‘? deRty&iEs HdPRPAIGROMRNAL NG P ?Hgfa“”g unit on a
s.

side surface of the working apparat Moreover, in the case where an image pickup device and a
distance measuteskeist dbuite Z0ecths pibee d ppetheuwiaéing s dovkmieveglanemoit ihpossible to
substantially eliminate movements in the depth direction (Y-direction) perpendicular to the conveying

direction (X-_diré&fﬁ’@y\bﬂ%ﬁ%ﬁ;ﬁmaﬁo_ﬁ%'ﬁﬁ%eﬂicﬁapthd)h&%.n%?ng?ﬁ é?@ﬁ%r‘?Bﬂﬁétbo%y mounting an
ejection device e dmpaas pirkup g?‘ﬂ?&,aé#dﬁﬁ@@??&?e@ﬁﬂﬁ%@@ﬁﬁbﬁ%@? IpseLagn the

conveying direction. Such an arrangement is preferable in reducing the size in the depth direction
(Y-direction) andeskcutting the operation time corresponding to the elimination of the movements in the

depth direction. - 15 - 0016%1’_he above item (Hi) implies a construction enabling the gpparatus to be
installed on a small delR JifBHZE dk¥k, FNA-RESrHRSH IRERNGGIRIEN His &9l @ tr%"gpace, without

losing stability. hase body on which the conveying section is disposed needs to be held
not higher than a certain level. Up to date, however, a large-sized
control unit for controlling an overall operation of the apparatus is
disposed within the base body, and there is a limitation in reducing the
height of the base body. In view of such a point, according to the
present invention, the control unit is arranged in a way distributed per
function so that the height of the base body can be reduced. More
specifically, the height of the base body is reduced by separating the
control unit per function into, e.g., a driving system control unit, an
ejection system control unit, and an image-processing system control
unit, and by distributively arranging those control units at different
positions from each other, including positions above and laterally of the
working section.

Meanwhile, it is not desirable in some cases to extremely reduce
the height of the base body. The reason is that, when there are plural
magazine tables, a difficulty arises in positioning the magazine table in a
lower stage below the conveying section (i.e., laterally of the base body)
while positioning the magazine table in an upper stage to be aligned with

the conveying section. Further, if the height of the base body is



The liquid-material applying apparatus is required to have a high levelness because it apples a liquid to
the upper surface of the workpiece. Accordingly, legs for supporting the base body is constituted by four
or more legs which are each adjustable in height. Thi& reason why each leg is made adjustable in height
resides in making levelness adjustable with respect to the desk that provides a plane on which the
apparatus is installed. The legs are positioned near corners of the base body and are arranged at the
same interval therebetween. Further, the loader and the unloader are arranged in non-contact with

the upper surfaegteé tinel\dsky, Tthe isviotkeddthto gliniaade the merly oivhdjustig therkerghss of the loader
and the unloader, the adjustment being otherwise necessary to maintain levelness of the conveying

section. Bygé’r‘r'i‘ﬂotﬁn'@ﬁllﬁ_é %ﬁt_jeﬁ‘éng‘ o_%_as%ﬁﬂéﬂ"ﬁb%%ﬁ}ﬁfe a@%%&m@aﬁ& Fr?é’[atﬂﬁjg the _
apparatus can lggi 5egy&a \é{l%?ﬁaﬂﬁgﬁ?f@}%&%ﬂ]ﬁ%pﬂg@g@@tlﬁraﬁﬁ&w tlorlzgpll be described

in detail in connection with an t1s, however, to be note e presént invention is in no
way limited by ttreafollesdag, eatbtadisteaheE ofb dlkemeist i 0tEB]|Eonbadimeitt liseprefaatsiyan example of a
desktop full-automatic liquid-material appI%;i?rég apparatus in which the present invention is applied to a

g

liquid-material éjéﬁﬂﬂﬁ%dab(ﬁ@&ﬁge?d?aéﬁp ‘a liquid material to a workpiece. - 16 - Fig. Lis a
schematic overall perspagiiveyiewabHie deskion jukapiemalis iquidmaterial,angiyrg gpparatus

according to this embodiment, and Fig. 2 is a schematic perspective view of a main body of the desktop
full-automatic ligeslgnatieze rgiplyinonappayatushaceodiggtopbit wmboflirttent widvédollawthg description
's made with re]l‘iei]rlt(aggg Witiigci'h%asg(rjo%'uction lines, the height of the base body is to be,

for example, 1/2 or less as the least condition, preferably 1/4 to 1/6, and

more preferably 1/5 to 1/6 with respect to the overall height of the

apparatus from the viewpoint of versatility in practical use.

[0015] The above item (ii) implies a construction taking into account an

installation area and a situation where an extra space on the desk is

utilized as a working space. In other words, when an area of the base

body is small, the apparatus of the present invention can be placed on a

small desk, and magazines, etc. can be put in the extra space on the

desk.

A problem in trying to reduce the depth size of the base body in

the direction away from the worker is layout of a working position.

Because the conveying section is essentially disposed on the base body,

the depth size of the base body is inevitably increased when the working

position is disposed in side-by-side relation to the conveying section.

For example, it is conceivable to construct the conveying section by two

conveying rails parallel to each other, to move the workpiece on the

conveying section by pushing it in the depth direction by a reciprocally

moving mechanism, and to return the workpiece to the conveying rails

by the reciprocally moving mechanism again after operations have been



[0019] The desktop full-automatic liquid-material applying apparatus 10 according to this embodiment has
such a basic construction that a main body 12 is arranged at a center, and a loader 42 and an unloader
43 are disposed at sides of the main body. The mainbody 12 includes a workpiece conveying mechanism
17 and a head moving mechanism 13 on one base plate 25, and a first control unit 34 under the base
plate 25, the first control unit 34 controlling the workpiece conveying mechanism 17 and the head moving
mechanism 13. [0020] The head moving mechanism 13 moves an ejection device 21, which ejects the
liquid material, pierfcmeeel dhethead orkpiagemechhnisnoddrg repechio the sadstisutesbby an X-axis

the conveying rails, the working position, and a working head driving
mechanism are arranged in series in the depth direction, and the depth
size of the base body cannot be reduced.

In view of the above-described problem, according to the present
invention, the number of components arranged in series in the depth
direction is reduced by disposing the working position in the conveying
section. Further, according to the present invention, the working head
driving mechanism is positioned in overhanging relation to the conveying
section such that the components hitherto arranged in series in the
depth direction are arranged in overlapped relation in the height
direction. With such an arrangement, the present invention can reduce
the depth size of the base body even with a structure that the conveying
section is disposed on the base body.

Furthermore, it is preferable to reduce the depth size of the base
body by arranging an operating unit on a side surface of the working
apparatus.

Moreover, in the case where an image pickup device and a
distance measurement device are disposed on the working head driving
mechanism, it is possible to substantially eliminate movements in the
depth direction (Y-direction) perpendicular to the conveying direction
(X-direction) when application, image pickup, and measurement are
performed, by mounting an ejection device, the image pickup device,
and the distance measurement device in series in the conveying direction.
Such an arrangement is preferable in reducing the size in the depth
direction (Y-direction) and in cutting the operation time corresponding to

the elimination of the movements in the depth direction.



driving mechanism 14, a Y-axis driving mechanism 15, and a Z-axis driving mechanism 16. Those driving
mechanisms are all installed on a pedestal 48 in match with the height of the workpiece conveying
mechanism 17. With that arrangement, when the Y-aRis driving mechanism 15 is disposed in overhanging
relation to the workpiece conveying mechanism 17, the Y-axis driving mechanism 15 is held at such a
height that it does not strike against or interfere with the workpiece conveying mechanism 17. - 17 -

In this embodiment, a combination of an electric motor and a ball screw is used as each of the driving
mechanisms 1400 16] It iSTtebeaboted tbanth€isjrustipkesft encbairivingtvachamisiinig ntidimited to the
one used in this embodiment, and various mechanisms can be optionally used. For example, the driving

mechanism ma?ﬂf@[ﬁfh’étﬁﬂ:tlé@j byiwdlRg erﬂaémgtgﬁsﬁr%rﬁﬁcﬁzﬂﬁh fﬂhi?ﬁn%s_rﬂﬁf% !r‘i‘notive power
through a belt 3pg g o REPYADRIS AR Fhe YeodpigeR AKEHROdpEgnis 17 includes

conveying rails 18 tor transferring a workpiece 11, i.e., an application object, a magazine placed on
the loader 42 to an apflicatiquistageat2riavhapelthiediqudareiesidd iscaubtetl tandthea thighmagazine
placed on the unloader 43. The conveying rails 18 are disposed at a level (height of 350 mm above a

desk) higher thifVEBEST BREAISGLIRERIAR A dRUaip bt Uenkh Srrare QidNsuaEEPiFtRe desk. In
the workpiece conyeving Merhaniyp MPBfoWiﬁE’ﬂ#@q}Q%%nbcf&#rlg beltsa el eigheslirespectively along

two rails and are each operated to circulate by, e.g., a motor. The workpiece 11 is conveyed in a state
resting on the beltse\Wdile thiei tivoareued dheltsl jrstakbkd in thésgivnbotimerdgatom cohyegandhmechanism is
not limited to that example. As other examples, one belt may be used jnstead of the two helts, and a

mechanism otht&9HSMRAEHAEHEIPBE (e Gt RS o b MAOIAY tHE RfsEhaAidF AR uding the belts
stretched over (g AR GUMEMNG AR J8 tiesideD idBakinaI shwig Whibs wRIkpipeeta8veYing

mechanism 17 adjustable depending on a size of the workpiece 11. [0022] The application stage 27 for
fixedly holding finstaibekpieddeuitgg mpplicastnowedk aear tworstspefstBe foastoppiny thedworkpiece
are arranged at the same interval therebetween.
Further, the loader and the unloader are arranged in non-contact
with the upper surface of the desk. This is intended to eliminate the
need of adjusting the heights of the loader and the unloader, the
adjustment being otherwise necessary to maintain levelness of the
conveying section.
By employing the constructions described above, the area
required for installing the apparatus can be reduced without losing
stability.
[0017] Details of the present invention will be described in detail in
connection with an embodiment. It is, however, to be noted that the
present invention is in no way limited by the following embodiment.
Embodiment 1
[0018] Embodiment 1 represents an example of a desktop
full-automatic liquid-material applying apparatus in which the present
invention is applied to a liquid-material applying apparatus for applying a

liquid material to a workpiece.



- 18 - 11 at predetermined positions are disposed between the two conveying rails 18 of the workpiece
conveying mechanism 17. The stopper 32 on the upstream side is disposed near the application
stage 27 on the side closer to the loader, and the stdper 32 on the downstream side is disposed near the
application stage on the side closer to the unloader. The upstream-side stopper 32 serves to prevent two
or more workpieces from being conveyed to the working position during the application work, and the
downstream-side stopper 32 serves to properly position the workpiece that is conveyed to the working
position. In some efqather igppasihseaticudieg Binpidas peatipie ceesongeythg ndeskespsms, the
conveying mechanism is separated into two _parts on both sides of the stopper position, and motors, etc.

are disposed réldpleienafiene %dp_%%i@riv@%ﬁ%te@ﬁ%%&m@%ﬁféﬂ%déﬁtlytbf%gqh other. In
this embomme%%‘% e%hé“gﬁﬁ@ﬂgg.'%scgnyawa@?@ R Ve S RANTHYSH AN Yaggiriving system.

As a result, it is possible to reduce an installation space for the motor and other parts, and'to reduce the
weight. A mannef otfizediebktdimg fiod \@otkpiatie 1 liguitherapphichtionpstadeg? 7 appdetdsscribed later.
[0023] A calibration unit 28 used in a preparation phase before starting the application work is disposed
between the he3tFRIGRT RS REMR A R the 5 IEALRY Bsh AsFrIdRieRNiSnBRAE7WIth The
calibration unit 2&is constigiedby ahadjustment stage 29 on which a test application of the liquid
material is performed for adjusting an application position and an application amount, by a touch sensor
30 used in adjuBliogSd retdre nias idogitioh fau thm deq hg oida fateaat ay @ yiogzig peolatlsdlit the ejection
device 21, and b%/ anozzle -19 - cleaninﬁéénechanism 31 for removing an extra liguid material adhering

to the fore end BFERENRIAR HLRERPRAMEBIeOfSSYEDIG Basic construction that a main

body 12 is arranged at a center, and a loader 42 and an unloader 43 are
disposed at sides of the main body. The main body 12 includes a
workpiece conveying mechanism 17 and a head moving mechanism 13
on one base plate 25, and a first control unit 34 under the base plate 25,
the first control unit 34 controlling the workpiece conveying mechanism
17 and the head moving mechanism 13.

[0020] The head moving mechanism 13 moves an ejection device 21,
which ejects the liquid material, in XYZ-directions with respect to the
workpiece.

The head moving mechanism 13 is constituted by an X-axis
driving mechanism 14, a Y-axis driving mechanism 15, and a Z-axis
driving mechanism 16. Those driving mechanisms are all installed on a
pedestal 48 in match with the height of the workpiece conveying
mechanism 17.  With that arrangement, when the Y-axis driving
mechanism 15 is disposed in overhanging relation to the workpiece
conveying mechanism 17, the Y-axis driving mechanism 15 is held at
such a height that it does not strike against or interfere with the

workpiece conveying mechanism 17.



The workpiece 11 used for adjustment is placed on the adjustment stage 29. By installing the calibration
unit 28 between the workpiece conveying mechanism 17 and the head moving mechanism 13, the
installation space can be reduced in comparison withthe case where the calibration unit 28 is disposed
on the side oppositely away from the head moving mechanism 13 with the workpiece conveying
mechanism 17 disposed therebetween. [0024] The loader 42 and the unloader 43 move the magazines in
the up and down directions. In this embodiment, a combination of an electric motor and a ball screw

is used as a driving méahgmnisenibodanbraf thedoatdrradd aryf the arRloattembio[0828]aAKHEt control unit
34 for controlling operations of the drivinijs:@:]ems (i.e., the workpiece conveying mechanism 17, the

head moving meeiedhisnH38dtRe ek driNEanTBaeReMSMS iHedDd@ted vithii? tRE base body 26.

Height-adjust ' 3 I - | f f
(i surface e bt sy S (00 3e] T A B ) T R aon 8 o 37 covering

the workpiece comyended mettisrdarbddirandttherteadrivagimgetteniianismdr3 betophianaltiisposed on the
one base plate. An emergency stop button 38 is disposed on the front side of the cover 37 in its lower

portion, and a db%939 € §FGERI Enthife HroHPGidRESh U TBVERY PR FRNFSBELRE Y FINg
openable/closalle mapnGhisr28r a mdRHAR ST PAIPRIERE RIMHSRNE SIRROUHBN g3 5 disposed at

such a position that the worker can easily push the button when performing the operations in a sitting
posture. Howeuse|tvemehe heh aiogkier peddonpis.the operations in a standing posture, the emergency stop
button 38 may be disposed in the upper portion of the cover 37, as illystrated in Fig. 7. As a matter of

course, the emePJertey st BYRILR'SS KV R NSRSt MU F AN BlFtions of the

cover 37. 18 for transferring a workpiece 11, i.e., an application object, from a
magazine placed on the loader 42 to an application stage 27 where the
liquid material is applied, and then to a magazine placed on the unloader
43. The conveying rails 18 are disposed at a level (height of 350 mm
above a desk) higher than that of the magazine when the magazine is
put on an upper surface of the desk.

In the workpiece conveying mechanism 17 of this embodiment,
round belts are stretched respectively along two rails and are each
operated to circulate by, e.g., a motor. The workpiece 11 is conveyed in
a state resting on the belts. While the two round belts are used in this
embodiment, the conveying mechanism is not limited to that example.
As other examples, one belt may be used instead of the two belts, and a
mechanism other than the belt may be used. The reason of employing
the mechanism including the belts stretched over the two conveying rails
18 resides in making a width of the workpiece conveying mechanism 17
adjustable depending on a size of the workpiece 11.

[0022] The application stage 27 for fixedly holding the workpiece

during application work and two stoppers 32 for stopping the workpiece



A second control unit 35 for controlling the ejection device 21 and an indicating lamp 40 for indicating the
operation status of the apparatus with turning-on/off of a light are disposed on an upper surface of the
cover 37. The second control unit 35 is contained n a box such that it can be exchanged depending
on the type of the working head. The second control unit is operated in accordance with a signal from the
first control unit, and the first control unit 34 can receive a signal that is related to the ejection of the liquid
material and that is sent from the second control unit 35. An operating unit (touch panel) 41 is
disposed on a sideagupiraietd tintneel @ositidA6 23teT bz hype d fibereientite davice &vegmbe optionally
selected depending on the working purpose. Examples of the ejection device 21 includes the air type
supplying air, wiith ?sSLRfd@TeaWQ@%IP&?@& SRR FEPECHaEIED drhe to the liquid material in a syringe
having a nozzle at its f%%eggofg gllughﬁgcfxp%gclﬁgi&g flat g%nqsmaﬁlgmiéaﬂ A8 ol tubing
mechanism, the plunger type ejecting the liquid material by moving, through a predetermined distance, a
plunger sliding applidsstioAlstagpataZt ovitbhansitectisgdade tha katkye awhtdirestthmidra3a nozzle at its
fore end, the screw type ejecting the liquid material with rotation of a screw, the valve type ejecting the

liquid material FH&PE GOWRE BT §HESNIS EhtRASEDhIRSALIRE: FRRTI6BEAhG/A8SIRY of 2 valve, the jet
type ejecting the;liguidgniaterinlsR agp fydromh 80gp& fathoy sE kR paaly s mgmbergaainst a valve

seat, and the ink jet type operating in a continuous jetting mode or an on-demand mode. The ejection
device 21 in thiprewboditnentds provededbirkppedly Witimab énageickeypdideicth23viarkaking images of
an alignment mark on the workpiece 11 and the liquid material after being alglfglied, and with a distance

measurement dRTE4O8 G4 IRR 40638 R IGRESACA BT Kig AR GroRE tHQ WIHTHER Br HREWSIREE e 11. In
this embodime@tzttg%Ii(}@gg@iﬁkg@@@liﬁgﬁ@&{ﬂ%@%&g@@%@ 19 B¥RGHiRUNgE RECCESSING. The

distance measurement device 24 is constituted as a laser (optical) displacement meter that is usually

employed for measkirggmgoesitiba.distance. The types of the image pickup device 23 and the distance

measurement device ﬁ4 can be optionally selected depending&(?n he Workiri]g&purpo e. For example,
e

when the image picku HeviRB'S3 R of ifal @BB?TP%'ﬁ%sapf 'ﬂﬂag%rﬁ sYIRGRIFEN the distance
measurement deyice At dsiAEBRENFSRECH P v, MGRIRL RIS oY iRg dhst Bae ARy @e Nt without

causing influences on the workpiece.

parts on both sides of the stopper position, and motors, etc. are
disposed respectively in the two parts to drive separate mechanisms
independently of each other. In this embodiment, however, the
workpiece conveying mechanism 17 is constituted by one driving system.
As a result, it is possible to reduce an installation space for the motor
and other parts, and to reduce the weight. A manner of fixedly holding
the workpiece 11 by the application stage 27 will be described later.
[0023] A calibration unit 28 used in a preparation phase before starting
the application work is disposed between the head moving mechanism
13 and the workpiece conveying mechanism 17.

The calibration unit 28 is constituted by an adjustment stage 29
on which a test application of the liquid material is performed for
adjusting an application position and an application amount, by a touch
sensor 30 used in adjusting a reference position for the height of a fore

end of a nozzle included in the ejection device 21, and by a nozzle



Moreover, this embodiment includes a third control unit 36 having the image processing function. As
illustrated in Fig. 8, the third control unit 36 (denoted by dotted lines) for executing image processing, etc.
may be installed on a rear surface of the cover. AlteAfatively, the third control unit 36 may be - 22 -
disposed, for example, under the table desk (close to the worker's feet). Of course, the third control unit
36 may be incorporated under the base plate 25 as with the first control unit 34, or may be arranged on
the upper surface of the cover 37 as with the second control unit 35. [0028] The loader 42 and the

unloader 43 aredispireethespattnely ofobodmsidengusaceaef thpikbveatdrial aphesed rejation. An
opening 50 is formed in each of both the side surfaces of the cover 37 at a position where the workpiece

11 passes. Thetlfaéfeiesont@idbs a22pie NdBdrARitReIfSHISRARYIE pdeed, the magazine
containing plural workaiﬁgesv\}arﬁ%@ere et yggé&bjﬁ;ge%%@mlic%ﬁogl%gg and thafare stacked
t ble A 4

one above another in the up and down direction. The placement ta IS moved in the up and down
direction such thdjubemeaikptages 29. caBybim statlingstielyctkena thoih ansith Sritivee urtdoader 43
includes a table B 47 on which the magazine is placed, the magazine containing plural workpieces 11 that

have been subj\é’&@@iﬁ%é%‘fﬂ%ﬂ&ﬂpwmﬁfm tharald g?&chéado_ﬂ?é)&ﬁ'tﬂlg‘ﬁﬁ ?rﬂé?_r?h Re up and down
direction. The placemaai@Ria Bshtds MAvEd MRADELPIANOARUMSHSSHRA SHEN Lt i fapLsuccessively

take in the workpieces 11 one by one. The loader 42 and the unloader 43 are fixedly mounted on the
base body 26 irtfeededéibhattiter namaR [80A9pAsathiometiod fieel Iy poddibe thawegr Kppecdid at the working
position by the application st?%e 27 will be described below with reference to Fi Fig. 3isa

/ 3.
sectional view STAAE E¥NIBGINRSHERRS s WHER TREWKRr KRIFCHSQUNEXIG glaghﬁri’lf@(&ynlustrates a

state where thedpgyggggcg.,él‘leﬁlﬂ%%t.he conveying, and Fig. 3(b) illustrates a state where the workpiece
11 is fixedly held.
[0024] The loader 42 and the unloader 43 move the magazines in the

up and down directions.

In this embodiment, a combination of an electric motor and a ball
screw is used as a driving mechanism for each of the loader 42 and the
unloader 43.

[0025] A first control unit 34 for controlling operations of the driving
systems (i.e., the workpiece conveying mechanism 17, the head moving
mechanism 13, the loader 42, and the unloader 43) is incorporated
within the base body 26. Height-adjustable legs (adjuster pads) 33 for
supporting the apparatus are provided at four corners of an under
surface of the base body 26.

[0026] The applying apparatus 10 further includes a cover 37 covering
the workpiece conveying mechanism 17 and the head moving mechanism
13, which are disposed on the one base plate.

An emergency stop button 38 is disposed on the front side of the
cover 37 in its lower portion, and a door 39 is disposed on the front side

of the cover 37 in its upper portion in an openable/closable manner.



-23- A workpiece fixing member 20 having a hook-like shape or an L-shape in a cross-section is
mounted on each conveying rail 18 within a range over which the application stage 27 is disposed, in
such a posture that a distal end of a short side of the2vorkpiece fixing member 20 is directed to a belt 19.
Between the distal end of the short side of the workpiece fixing member 20 and the belt 19, a gap is left in
a size larger than a thickness of the workpiece 11 so as not to interfere with the conveying of the

workpiece 11. During the conveying, as illustrated in Fig. 3(a), the application stage 27 is descended
to a level of an upper rimming portiodinfeerchteekh@rgendhstopripicoa BB iskscoiRpeyed iata state resting
on the belts 19. As illustrated in Fig. 3(b), when the workpiece 11 is conveyed onto the application

stage 27 and thtFhxedPRdifdonn fhate BiSoIvRiLaTstedfe 2PARIMsPstBedNS IRUHOWoNGFBce 11 from the
belts 19, there ??6\9’%{}? ing &h jace 1 betwean t cation,sf 27 and the workpiece
fixing membergltl"}{zeo. The vé:)rrtp%e?éaﬁgii&ﬁeréby%xge%% %e@mgrheﬂ%pl?gﬁbn st%geng\::an be driven
to ascend and desdendgptfesing ahecobanitiormidh as staadicylipdstwea thenl@nmatigeradfyan electric
motor and a ball screw. Furthermore, the workpiece 11 may be fixedly held by some other method

than mechanicatPRAHARKT Mk PP LATRBRE 4 DaHIRIMPRSIPOTHAD 198 HoR1OMRId 4/tRS application
stage such thatjfheyaipieeetl san ke tixpdlybelgogiie PRt hidcRREfsapRYGaRERN Stage 27

under vacuum suction. [0030] [Operation Flow]
38 may be disposed in each of the upper and lower portions of the cover

37.

A second control unit 35 for controlling the ejection device 21 and
an indicating lamp 40 for indicating the operation status of the apparatus
with turning-on/off of a light are disposed on an upper surface of the
cover 37.

The second control unit 35 is contained in a box such that it can
be exchanged depending on the type of the working head. The second
control unit is operated in accordance with a signal from the first
control unit, and the first control unit 34 can receive a signal that is
related to the ejection of the liquid material and that is sent from the
second control unit 35.

An operating unit (touch panel) 41 is disposed on a side surface
of the cover 37.

[0027] The type of the ejection device 21 can be optionally selected
depending on the working purpose. Examples of the ejection device 21
includes the air type supplying air, which is under a regulated pressure,
for a desired time to the liquid material in a syringe having a nozzle at
its fore end, the tubing type including a flat tubing mechanism or a
rotary tubing mechanism, the plunger type ejecting the liquid material by

moving, through a predetermined distance, a plunger sliding in close



-24 - Figs. 4, 5 and 6 illustrate one example of an operation flow of the desktop liquid-material
applying apparatus according to the embodiment. The operation flow will be described below with
reference to Figs. 4, 5 and 6. [0031] [1] Preparation Phase First, preparations prior to starting the
application work are performed along a flow illustrated in Fig. 4. A nozzle 22, a container storing the liquid
material, etc. are initially attached to the ejection device 21 such that the ejection device 21 is prepared
into a state capable of ejecting the liquid material at any time. That ejection device 21 is mounted to and
fixedly held at acpredetexitined posdiosuefatie of-axstaldgegomeehanrishat heSTEERoki)e at  After fixedly
holding the ejection device 21, a position of the fore end of the nozzle 22 attached to the ejection device

21 is adjusted iHIHO TR difscaEFEYS Feae EI§Chnmohe dicdif ataxial pwdbearrtabrusfis first read
when the dista agiiLensnLdeyi Vides,a va, epy ing 2 4efergn psition over the
surface of the ggﬁsﬂ? BSH é’heﬁ,vﬁquﬁgt%iéggvge%lg IS géﬁsgend%ﬁg tﬁé (Zﬁiéaxig d%ﬂgé#echanism 16,
and a descent arezsotésireaccaigoltbiel @onatleneomathinipetintgctositigtbé tovalveetisei&0. A descent
amount of the ejection device 21 during the application work is adjusted on the basis of those read

descent amountéP§ HIGEHRB Rt AHIT HBRIRT kb e HRIiflY foomeaderalfebiYichi&iRRasured by the
distance measuremgal RSP 4 ERSHIESIN A %é‘é?cgﬁai‘%%mﬁ’k"]gwgifé%ﬁéfmmdjﬁwnéade zero. In

other words, while it is ideal that a contact surface of the touch sensor 30 constituting the calibration unit
28 and an applicationsurajeEttih ghe adgustnanonalimpiecd arottee adjustment stage 29 are mounted at the
- 25 - same height as that of an a&glicati_on surface of the workpiece fixedly held on the application stage

27, a mechanical mounifify SR LARYIEE FebiRelit £81B3AIMEREdS. RIS Rt ¥ curacy in the
neight direction,giihs PiRFige SRNSH ZelfdBCISaRsBKIMEARIRE B iy ifBe calbtation and the

height during the application work, and by driving the Z-axis driving mechanism 16 in consideration of a
difference (erroonbeteesr kipégne [0032) d\flee ddjuistintptheigploafitieon wfite Jppieddafdneitivzzle 22 in the

height direction, ition of the f d of thy le 22 in the horizonta| direction is. adjusted (STEP
15, In more e BT biE ST & WL S S 0 1 3 HE 0GRt Wk BRBE e form of

e.g., a dot or a fipsm thensdhr ao et errhg dhepdage pickup device are moved through the same distance
as a spacing distance between the nozzle and the image pickup device, and an image of the dot or the

line formed by applyindrthidhif gioh posiisnents thiee mageh@iokage qevicsd d2viceplater th€Bormed dot or
line is positioned at a center of the taken im% the foregﬁnd f.the nozzle 22 is %ggigoned as per setting.
|

On the other hacr?cfr,]ﬁ/rﬁe tﬁé%?ﬁ?eﬁnc?&eopi e’FssiH&' po o é%%%ﬁé‘”b%?ﬁ'é?e&? ?(‘Qﬁmage, this
implies that the fqresepshefitineduoasle; 23 dedeyiied: Adepidahern dissaaceensthe ggmjer of the image

to the formed dot or a center of the formed line Is meqsured, and the measured dista_nce is stored as an
adjustment am&ume] dyeHe fQspheadswr Ao theffare datRBEthe nbelelpasofd thedmsade ation of the

adjustment amoury, (0033} Afte5 30lising b Roslien O SR FGSOZ B e

optionally selected depending on the working purpose. For example,
when the image pickup device 23 is of digital type, it is adapted for
image processing. When the distance measurement device 24 is of non-
contact type, it is adapted for performing the measurement without
causing influences on the workpiece.

Moreover, this embodiment includes a third control unit 36 having
the image processing function.

As illustrated in Fig. 8, the third control unit 36 (denoted by
dotted lines) for executing image processing, etc. may be installed on a

rear surface of the cover. Alternatively, the third control unit 36 may be



horizontal direction, an application amount of the liquid material is adjusted (STEP 14). The application
amount can be measured by - 26 - determining an area or a volume of the applied liquid material with the
image pickup device 23 and the distance measuremé&htdevice 24. Further, an ejection amount of the
liquid material can be adjusted by comparing the determined area or volume with a setting value. [0034]
After completing the above-described steps, contamination with the liquid material possibly adhering to
the fore end of the nozzle upon the application performed in STEP 13 and STEP 14 is finally removed by

the nozzle cleadisgovedhévisexarhfe] kif der) thxaatiesioskh lezzte cleaningkacsifaatym 31 usable
here include the{:wype blowing away the extra liquid material by blowing an air stream to the fore end of the

t
nozzle 22, and e QHESGLEBRFY theE@! I1éfiifd FRaMRRNI RS, 'QGOkRRY AheddtBdSTdtBEtREfozzle. It is to be
ted that th ing: indical i licati : ibed below, i
noted that tne %Sj?a%ée steaping;siep o3y e BSBﬂﬁ'IC?iNtdE%Hg%?W & ﬁ%’?a?gbaren%ztﬁﬁ% ed below, in

addition to the preparation phase. With the periodical nozzle cleaning, the liq al can be applied in
a precise amounp pes satffatzctsfryHorocover 371 abitiverdesedted &irEFoLartiit STEP 15 may be
successively carried out in an automatic manner. [0035] [2] Application Phase After the end of the

preparation phdS92Bk apPicoRsiehdas Lty NRREEA fidwATR.SisReREH FsgPeactively on

both side surfaces of the cover 37 in opposed relation. An opening 50
is formed in each of both the side surfaces of the cover 37 at a position
where the workpiece 11 passes. The loader 42 includes a table A 46 on
which the magazine is placed, the magazine containing plural workpieces
11 that are not yet subjected to the application work and that are
stacked one above another in the up and down direction. The
placement table A 46 is moved in the up and down direction such that
the workpieces 11 can be successively taken out one by one. The
unloader 43 includes a table B 47 on which the magazine is placed, the
magazine containing plural workpieces 11 that have been subjected to
the application work and that are stacked one above another in the up
and down direction. The placement table B 47 is moved in the up and
down direction such that it can successively take in the workpieces 11
one by one. The loader 42 and the unloader 43 are fixedly mounted on
the base body 26 in a detachable manner.
[0029] A manner of fixedly holding the workpiece 11 at the working
position by the application stage 27 will be described below with
reference to Fig. 3.

Fig. 3 is a sectional view of the conveying mechanism when
viewed from the unloader side. Fig. 3(a) illustrates a state where the
workpiece 11 is under the conveying, and Fig. 3(b) illustrates a state

where the workpiece 11 is fixedly held.



First, a magazine A 44 containing plural workpieces 11 not yet subjected to the application work is placed
on the magazine placement table A 46 of the loader 42, and an empty magazine B 45 for taking in
workpieces having been subjected to the applicatior?work is placed on the magazine placement table B
47 of the unloader 43 (STEP 21). - 27 - Then, the placement table A 46 of the loader 42 is moved to
a position where a first workpiece is to be taken out (STEP 22), and the placement table B 47 of the
unloader 43 is moved to a position where the first workpiece is to be taken in (STEP 23). Here, the
taking-out of the workpieegotlpikare tfigintagagmbek 2Danhdwing takingok-nkéhahapkpiecarll into the
magazine B 45 may be each performed by moving the placement table downward or upward. Then,

the first workpidc&€MBPfs iébﬁ\)_%’%é'ﬁ?ﬂ'ﬁ@ﬁd&ﬁ%?l%‘ftﬂ% %ﬁ%&tiéﬁ@fﬁé@@Tié'ﬂéWﬂ)i%@tha}t time, the
stopper 32 on (g aloar SifedaNTARI el Essonded. aadatah sgepingbg warkpiece 11.ata

position above the application stage 27 (l.e., at a workKing position), it Is descended. Further, the
application staghat/ is distaindad toffizesty itokidbeofvahepiace Kbid&ET BRI )n{efd&r Theristhe placement
table A 46 of the loader 42 is moved to a position where a second workpiece is to be taken out (STEP
26), and the se%ﬁ&%@r%i@&elg &gnveyed to a standby position (STEP 27). At that time, the stopper 32

on the loader side is ageqpAied ten3landhg WALKRIEGRE LRSS R BORHA iHe r1fm gecond

workpiece 11 has been taken out, the placement table A 46 of the loader 42 is moved to a position where
a third workpieceaemtoebe taked obe (SAEPRNS).gap iHeft, iapplsiatdargkththbhquidtinakerésisis executed on
the first workpiece 11 that is fixedly held by the application stage 27 %STEP 29). After ?xecuting the
desired applicafbrFMorR MR SHIidehiG? <t5gBP7 19 d@g‘?:%ﬂb%d"’é% RE \rBAY5¥IY 191t PEieased from
the fixedly held\ﬁ%{gg@ﬁgo). Further, the workpiece 11 having been subjected to the application work
is conveyed to the magazine B 45 of the unloader 43 and is taken into a first-workpiece receiving position
of the magazine B - 2®uring the conveying, as illustrated in Fig. 3(a), the application

stage 27 is descended to a level of an upper running portion of each belt
19, and the workpiece 11 is conveyed in a state resting on the belts 19.

As illustrated in Fig. 3(b), when the workpiece 11 is conveyed
onto the application stage 27 and then fixedly held on it, the application
stage 27 is ascended to lift the workpiece 11 from the belts 19, thereby
sandwiching the workpiece 11 between the application stage 27 and the
workpiece fixing members 20. The workpiece 11 is thereby fixedly held.

The application stage 27 can be driven to ascend and descend by
using a mechanism such as an air cylinder or a combination of an electric
motor and a ball screw.

Furthermore, the workpiece 11 may be fixedly held by some other
method than mechanically sandwiching it. For example, a vacuum
source may be connected to the application stage such that the
workpiece 11 can be fixedly held on the upper surface of the application
stage 27 under vacuum suction.

[0030] [Operation Flow]



45 (STEP 31). At that time, because the stopper 32 on the loader side (upstream side) is kept in the
ascended state, the second workpiece 11 at the standby position is not conveyed to the working position.
[0037] After the first workpiece 11 has been takenintd the unloaderside magazine A 44, the loader-side
stopper 32 is descended and the second workpiece at the standby position is conveyed to the working
position (STEP 32). At that time, as in STEP 24, the unloader-side stopper 32 is ascended, and after
stopping the workpiece at the position above the application stage 27, it is descended. Further, the

application stage 27 isrigserdaddndireillydteddetlimwesdigsie (§TaPapration Them, dhetbird workpiece
11 is conveyed to the sta_ndia/ position (STEP 34). At that time, the loader-side stopper 32 is ascended to
stop the third woRsiR Ayl ReteEHAUBY I EIGoAP PHET HSAFRRIRIK R BMHRIIBEAtaken out, the

placement tab'erﬁe“géﬁ;{jr'séll)‘/?o't ARilP H@é%%ﬂ@eeosié@wvm@ﬁer%ﬁgwﬁaavaskeigg? I 1§ be taken out

(STEP 35). Simultan e placement t B 47 of the unloader 43'is moved Yo a gosition where the
second workpiemadisto be taken in (STEP 36). Thereatfter, the application work is progressed in the
same flow as that from STEP 29 to STEP 36. When the application work is executed on a number n of
workpieces, thd 3B3bé-dektribE8RIELN FR8s8ated before the execution of the application work on the

(n2)-th workpiece. [00334{3] ARRUFBHARENANS PIRSartind iR (e prRGFRIRC giRFiaIaR number n o

workpieces, an application ending phase is progressed along a flow illustrated in Fig. 6.

application of theelitpuit edatddabisae Keeutdhl simatesd (2=t wbrk#iene zklettydt, isafiredipineld by the
application stage 27 (STEP 37). - 29 - After the application work, the application stage 27 is descended to
release the workRIE88 1FolTHiE fRAMR AkiFLtat@ e TEBI3RY. PHARBEdhEPWHIRpBEE Y having been

subjected to the;apRication K g foRKeY gkt 'Ei@\ﬂ@éi”?lBié‘5ng3gl)ﬁ-étﬂ"?ﬁ‘ﬂfra4%?d%€ Is taken into

an (n-2)-th-workpiece receiving position of the magazine B 45 (STE At that time, because the
loader-side stopperBRiskejtdtingethsdimndddnsaierjahat(any-tinveorkgieet djecdiohedstaindby position is
not conveyed t%ih?swnq%rﬁ%o Sticgioanhd fixedly held at a predetermined position on the

Z-axis driving mechanism 16 (STEP 11).

After fixedly holding the ejection device 21, a position of the fore

end of the nozzle 22 attached to the ejection device 21 is adjusted in the

height direction (STEP 12). In more detail, a Z-axis descent amount is

first read when the distance measurement device 24 provides a value

representing a reference position over the surface of the sensor 30.

Then, the ejection device 21 is descended by the Z-axis driving

mechanism 16, and a descent amount is read when the nozzle comes

into contact with the touch sensor 30. A descent amount of the ejection

device 21 during the application work is adjusted on the basis of those

read descent amounts. The reason why the height corresponding to the

reference position is measured by the distance measurement device 24

resides in that a mechanical mounting error cannot be made zero. In

other words, while it is ideal that a contact surface of the touch sensor

30 constituting the calibration unit 28 and an application surface of the

adjustment workpiece on the adjustment stage 29 are mounted at the



[0039]After the (n-2)-th workpiece 11 has been taken into the magazine B 45 of the unloader 43, the
loader-side stopper 32 is descended and the (n-1)-th workpiece 11 at the standby position is conveyed to
the working position (STEP 40). At that time, the unléader-side stopper 32 is ascended, and after
stopping the workpiece at the position above the application stage 27, it is descended. Further, the
application stage 27 is ascended to fixedly hold the workpiece (STEP 41). Then, the n-th workpiece
11 is conveyed to the standby position (STEP 42). At that time, the loader-side stopper 32 is ascended to

stop the workpisemé lhaidhe standay positoappfiestion rsthfacskpfecechambesiedakeineally, there are no
more workpieces in the loader-side magazine A 44. Therefore, the placement table A 46 of the loader 42

is not moved (Sﬁ%‘ib %_)F"Whﬂ@ﬁﬂ%aﬁi%e?@ﬁ bl BEERAN}HS hmeaaéims%r%osﬁéw% é?_%o_sition where
the (1)1 workREed 1§ DRBHG INBTED e, BUORURICYRLAS U ieigfel ' erecuted

on the (n-1)-th workpiece atis fi d by the application stage 27 (STEP 45). Atter the
application work;teetiappbéatien sediod /devdeschde dramndaded -byOmeaskprereHEl heigihtased from the
fixedly held state (STEP 46). Further, the workpiece 11 having been subjected to the application work is
conveyed to thé i ARBREAR Bt 8 LHISaBEIH a9 F& g PRR IR -WBFKpiBRE r@¥%iving position

of the magazing B fira(FER-44)s BRGNS HRIIN 8711 WOBINER BliBASHSS Y IAKrEALo the magazine

B 45 of the unloader 43, the loader-side Stopper 32 is descended and the n-th workpiece 11 at the
standby positiofesraonbeiwddn tiemposition of the application stage 27 (STEP 48). At that time, the
unloader-side stoaser 32 is ascended, and after _stoppir%)g the Workgiece 1 at the position above the

application stad®Ur sl deAtER U UEHRA N R ARG S £ A ERBRPRS Beédiyhold the
workpiece 11 (RER&Bht dirdttnina HHRWEFKBEERC Fot € e HIF HPRhWAHERIRES IS iRoRyeYed to the

position of the application stage 27, there is no need of conveying the next workpiece to the standby
position (STEP &) zsdaliséirectivord sveripiiess ehéfitesant inlthenmegyaditiail) ddeofitngdoader 42. Also,
there is no need of mo\frinﬁqél.he placerrllent t???ﬂf%ﬁ 46 of th@. loader 42 (STEP 51?. On the other hand, the
placement tabld"B YD R (RIS AP 8‘}&%%% HEHYANE Y HERERFBKFtY R to be taken in

(STEP 52).  of, e.g., a dot or a line. Then, the nozzle and the image pickup device
are moved through the same distance as a spacing distance between the
nozzle and the image pickup device, and an image of the dot or the line
formed by applying the liquid material is taken by the image pickup
device. When the formed dot or line is positioned at a center of the
taken image, the fore end of the nozzle 22 is positioned as per setting.
On the other hand, when the formed dot or line is not positioned at the
center of the taken image, this implies that the fore end of the nozzle 22
is deviated. Accordingly, a distance from the center of the image to the
formed dot or a center of the formed line is measured, and the measured
distance is stored as an adjustment amount. In the application work,
the fore end of the nozzle is moved in consideration of the adjustment
amount.

[0033] After adjusting the position of the fore end of the nozzle in the
horizontal direction, an application amount of the liquid material is

adjusted (STEP 14). The application amount can be measured by



The application of the liquid material is executed on the n-th workpiece 11 that is fixedly held by the
application stage 27 (STEP 53). After the application work, the application stage 27 is descended and the
workpiece 11 is released from the fixedly held state 88TEP 54). Further, the workpiece 11 having been
subjected to the application work is conveyed to the magazine B 47 of the unloader 43 and is taken into
an - 31 - n-th-workpiece receiving position of the magazine B 47 (STEP 55). The application work on the
number n of workpieces is thus completed. [0041] When the application work for one magazine

approaches thedenekraicarg basdeebedakenallithe Bictiieab gsiotovVidg dindatenist ywighofiegations are no
longer required in the relevant portions, starting from the portion where workpieces are first depleted.

The application'N8HEcAMAsERoABNISUSH e tERe AN B RESH 1eRGASind S dFRaiAthg workpieces
bi licafi . _ . ;
notyet sublected e appISEEREY A" Y YR HRRR e BengBgloR g gpe

placement table, respectively, at good timing when er-side magazine A 46 becomes empty, or
when the unloadempstény apazdetdsmin be e fulblumeWiiite sheettidogevaiegcription is made in
connection with the case performing the steps one by one in series, some of the steps capable of being

progressed simkfifaebudiff e PRI R HRE SRRUREARRINGATRiIEROEIPIRARIRG HaRiMY the working
time. For exampig, {Rf,PHEHREG CHRRINR HRIRER NG MELReeRRUBIRFEH (RdN2PRIICRHMRN work to the

unloader (e.g., STEP 31 and 39) and the conveying of the workpiece not yet subjected to the application
work to the posttienapftheasioplipatitor steder? B1ER.1 S BER SZEMd 403 fiaplbe menfovetedwimultaneously.
In order to stop the workpiece nat yet subjected tq the aﬁ) lication work above the application stage 27,

however, the ufilSadi2&i8ec PG 396503051 1 dstErdetPinmEX RIS r Hs 26t the workpiece
having been supjegtef ot RPN Yerkie RePEdiRENd@ SRRSEI Y e lie4wspsing the passage

of the workpiece is required. A practical arrangement may be selected, as - 32™- appropriate, taking into
account a reduetdraofithedvorhegidmeyabdbay tuntesi @iocegeam to the fore end of the
nozzle 22, and the type absorbing the extra liquid material by sucking
the fore end of the nozzle. It is to be noted that the nozzle cleaning
step may be periodically during an application phase, described below, in
addition to the preparation phase. With the periodical nozzle cleaning,
the liquid material can be applied in a precise amount in a satisfactory
form.
The above-described STEP 12 to STEP 15 may be successively
carried out in an automatic manner.
[0035] [2] Application Phase
After the end of the preparation phase, the application work is
started along a flow illustrated in Fig. 5.
First, a magazine A 44 containing plural workpieces 11 not yet
subjected to the application work is placed on the magazine placement
table A 46 of the loader 42, and an empty magazine B 45 for taking in

workpieces having been subjected to the application work is placed on

the magazine placement table B 47 of the unloader 43 (STEP 21).



[0042] [Advantageous Effect of Embodiment 1] The desktop full-automatic liquid-material applying
apparatus, constructed as described above, according to this embodiment has the following features.
First, the control unit is separated into the first contrd“unit 34 for controlling the workpiece conveying
mechanism 17 and the head moving mechanism 13, and the second control unit 35 for controlling the
ejection device 21. The first control unit 34 and the second control unit 35 are installed in separate places.
Therefore, the height of the base body (body under the base plate) 26 in which the control unit is entirely

installed in the past camtn|echecedaddarerspesifically A eohaigintiobtie Brsesbaty2d ecande reduced to
200 mm while the overall height of the apparatus is 1000 mm. Furthermore, since the position of the

conveying rails E@S%‘Pﬂbé’mrédﬁf% Werkeiecanisid0ahs dakfmmare CprBiidhy rﬁH etBR the workpiece
11 even when e Anparats Bt On e At A SRopnslis head ipying gehanism 13

constituted, in etail, by mounting the Y-axis driving mechanism 15 on the X-axis driving
mechanism 14 thwfinihgvink Zlevdsisitiviheg redarmms (S THPoR3he YHaxes dhwitgkneebahisfnl4, and
mounting the ejection device 21, the image pickup device 23, and the distance measurement device 24

on the Z-axis dﬁbﬁd"’rﬂ@ﬂ?ﬁﬁ%rﬁ 4 &TeIR thRE oR2RIGHNENA ef‘e“ctﬁi?\ddébﬁ:etéli',n@\?éqnf%fgérkﬁckup device
23, the distance,measiement SR #4a i B Y2 R/ WO RACPaAISHhia ¥y Afsenged in

overhanging relation to the workpiece conveying mechanism 17. Moreover, the Z-axis driving - 33 -
mechanism is dispgdedesuehtthablevdew tiveaZdaswsugnivamd.mechanism 16 is positioned at one end of a
Y-stroke, it is positioned on a center line of the X-axis. With that arrangement, so-called dead space can

be utilized, and hence X50roEd bMREPIREELAdy 1D 6-CANDE iR MBFE PO, an area of
the base plate %’ég%%ﬁeg%‘?@ @;tgg-pgps'gg)(wiq@ ﬂ‘fa'igf‘ilﬂ@ ansl g&PﬁB&f 430 JAMh 40044] Thirdly,
n

since the loader 42 and the unloader 43 are fixedly mounted to only the base body 25 in a detachable
manner, the appataagecaside iy stagiifiedside) consgoendaciobint|wdivg téie ppader 4z and the

loader 43. Furthermore, since the loader 42 and the unl 43 t prayided with te legs,
st arta nocoUOHRP I e B SRR i AP <) B IRE SRR A0 Dtor o of the

body of the appgmiagLsSHfiefeiensedayrbeied. Further, the application stage 27 is
ascended to fixedly hold the workpiece 11 (STEP 25).
[0036] Then, the placement table A 46 of the loader 42 is moved to a
position where a second workpiece is to be taken out (STEP 26), and the
second workpiece is conveyed to a standby position (STEP 27). At that
time, the stopper 32 on the loader side is ascended to stop the
workpiece 11 at the standby position. After the second workpiece 11
has been taken out, the placement table A 46 of the loader 42 is moved
to a position where a third workpiece is to be taken out (STEP 28).

Then, application of the liquid material is executed on the first
workpiece 11 that is fixedly held by the application stage 27 (STEP 29).
After executing the desired application work, the application stage 27 is
descended and the workpiece 11 is released from the fixedly held state
(STEP 30). Further, the workpiece 11 having been subjected to the
application work is conveyed to the magazine B 45 of the unloader 43

and is taken into a first-workpiece receiving position of the magazine B



[0045] 10 desktop full-automatic liquid-material applying apparatus 11 workpiece 12 main body 13 head
moving mechanism 14 X-axis driving mechanism 15 Y-axis driving mechanism 16 Z-axis driving
mechanism 17 workpiece conveying mechanism 18 #bnveying rail

45 (STEP 31). At that time, because the stopper 32 on the loader side
(upstream side) is kept in the ascended state, the second workpiece 11
at the standby position is not conveyed to the working position.

[0037] After the first workpiece 11 has been taken into the unloader-
side magazine A 44, the loader-side stopper 32 is descended and the
second workpiece at the standby position is conveyed to the working
position (STEP 32). At that time, as in STEP 24, the unloader-side
stopper 32 is ascended, and after stopping the workpiece at the position
above the application stage 27, it is descended. Further, the application
stage 27 is ascended to fixedly hold the workpiece (STEP 33).

Then, the third workpiece 11 is conveyed to the standby position
(STEP 34). At that time, the loader-side stopper 32 is ascended to stop
the third workpiece 11 at the standby position. After the third
workpiece 11 has been taken out, the placement table A 46 of the loader
42 is moved to a position where a fourth workpiece is to be taken out
(STEP 35). Simultaneously, the placement table B 47 of the unloader 43
is moved to a position where the second workpiece is to be taken in
(STEP 36).

Thereafter, the application work is progressed in the same flow as
that from STEP 29 to STEP 36. When the application work is executed
on a number n of workpieces, the above-described steps are repeated
before the execution of the application work on the (n-2)-th workpiece.
[0038] [3] Application Ending Phase

When the magazine contains a number n of workpieces, an
application ending phase is progressed along a flow illustrated in Fig. 6.

The application of the liquid material is executed on the (n-2)-th

workpiece 11 that is fixedly held by the application stage 27 (STEP 37).



19 belt 20 workpiece fixing member 21 ejection device (dispensing head) 22 nozzle - 34 - 23 image
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After the application work, the application stage 27 is descended to
release the workpiece 11 from the fixedly held state (STEP 38). Further,
the workpiece 11 having been subjected to the application work is
conveyed to the magazine B 45 of the unloader 43 and is taken into an
(n-2)-th-workpiece receiving position of the magazine B 45 (STEP 39).
At that time, because the loader-side stopper 32 is kept in the ascended
state, the (n-1)-th workpiece 11 at the standby position is not conveyed
to the working position.

[0039] After the (n-2)-th workpiece 11 has been taken into the
magazine B 45 of the unloader 43, the loader-side stopper 32 is
descended and the (n-1)-th workpiece 11 at the standby position is
conveyed to the working position (STEP 40). At that time, the
unloader-side stopper 32 is ascended, and after stopping the workpiece
at the position above the application stage 27, it is descended. Further,
the application stage 27 is ascended to fixedly hold the workpiece (STEP
41).

Then, the n-th workpiece 11 is conveyed to the standby position
(STEP 42). At that time, the loader-side stopper 32 is ascended to stop
the workpiece 11 at the standby position. After the n-th workpiece has
been taken out, there are no more workpieces in the loader-side
magazine A 44. Therefore, the placement table A 46 of the loader 42 is
not moved (STEP 43), while the placement table B 47 of the unloader 43
is moved to a position where the (n-1)-th workpiece is to be taken in
(STEP 44).

The application of the liquid material is executed on the (n-1)-th
workpiece 11 that is fixedly held by the application stage 27 (STEP 45).

After the application work, the application stage 27 is descended and the



25 base plate (upper surface of base body) 26 base body (body under base plate) 27 application stage 28
calibration unit 29 adjustment stage (testing stage) 30 touch sensor 31 nozzle cleaning mechanism 32
stopper 33 leg (adjuster pad)

workpiece 11 is released from the fixedly held state (STEP 46). Further,
the workpiece 11 having been subjected to the application work is
conveyed to the magazine B 45 of the unloader and is taken into an
(n-1)-th-workpiece receiving position of the magazine B 45 (STEP 47).
[0040] After the (n-1)-th workpiece 11 has been taken into the
magazine B 45 of the unloader 43, the loader-side stopper 32 is
descended and the n-th workpiece 11 at the standby position is
conveyed to the position of the application stage 27 (STEP 48). At that
time, the unloader-side stopper 32 is ascended, and after stopping the
workpiece 11 at the position above the application stage, it is descended.
Further, the application stage 27 is ascended to fixedly hold the
workpiece 11 (STEP 49).

After the n-th workpiece 11, i.e., the final workpiece, is conveyed
to the position of the application stage 27, there is no need of conveying
the next workpiece to the standby position (STEP 50) because no more
workpieces are present in the magazine A 44 of the loader 42. Also,
there is no need of moving the placement table A 46 of the loader 42
(STEP 51). On the other hand, the placement table B 47 of the
unloader 43 is moved to a position where the n-th workpiece is to be
taken in (STEP 52).

The application of the liquid material is executed on the n-th
workpiece 11 that is fixedly held by the application stage 27 (STEP 53).
After the application work, the application stage 27 is descended and the
workpiece 11 is released from the fixedly held state (STEP 54). Further,
the workpiece 11 having been subjected to the application work is

conveyed to the magazine B 47 of the unloader 43 and is taken into an



34 first control unit (driving system control unit) 35 second control unit (dispensing controller) 36 third
control unit (image processing PC) 37 cover (casing) 38 emergency stop button 39 door 40 indicating
lamp 41 operating unit (touch panel) 42 loader —31—

n-th-workpiece receiving position of the magazine B 47 (STEP 55). The
application work on the number n of workpieces is thus completed.
[0041] When the application work for one magazine approaches the
end, a care has to be taken of the fact that the moving and conveying
operations are no longer required in the relevant portions, starting from
the portion where workpieces are first depleted.

The application work can be continuously executed by newly
placing a magazine containing workpieces not yet subjected to the
application work or an empty magazine on the corresponding magazine
placement table, respectively, at good timing when the loader-side
magazine A 46 becomes empty, or when the unloader-side magazine B
47 becomes full.

While the above description is made in connection with the case
performing the steps one by one in series, some of the steps capable of
being progressed simultaneously may be performed simultaneously.
This contributes to cutting the working time. For example, the
conveying of the workpiece having been subjected to the application
work to the unloader (e.g., STEP 31 and 39) and the conveying of the
workpiece not yet subjected to the application work to the position of
the application stage 27 (e.g., STEP 32 and 40) may be performed
simultaneously. In order to stop the workpiece not yet subjected to the
application work above the application stage 27, however, the
unloader-side stopper 32 needs to be ascended immediately after
passage of the workpiece having been subjected to the application work.
Accordingly, a sensor or the like for sensing the passage of the

workpiece is required. A practical arrangement may be selected, as
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appropriate, taking into account a reduction of the working time and a
control process.
[0042] [Advantageous Effect of Embodiment 1]

The desktop full-automatic liquid-material applying apparatus,
constructed as described above, according to this embodiment has the
following features.

First, the control unit is separated into the first control unit 34 for
controlling the workpiece conveying mechanism 17 and the head moving
mechanism 13, and the second control unit 35 for controlling the
ejection device 21. The first control unit 34 and the second control unit
35 are installed in separate places. Therefore, the height of the base
body (body under the base plate) 26 in which the control unit is entirely
installed in the past can be reduced. More specifically, the height of the
base body 26 can be reduced to 200 mm while the overall height of the
apparatus is 1000 mm. Furthermore, since the position of the
conveying rails 18 can be lowered, the worker can visually confirm the
operations made on the workpiece 11 even when the apparatus is
installed on a desk.

[0043] Secondly, the head moving mechanism 13 is constituted, in
more detail, by mounting the Y-axis driving mechanism 15 on the X-axis
driving mechanism 14, mounting the Z-axis driving mechanism 16 on the
Y-axis driving mechanism14, and mounting the ejection device 21, the
image pickup device 23, and the distance measurement device 24 on the
Z-axis driving mechanism 16. On that occasion, the ejection device 21,
the image pickup device 23, the distance measurement device 24, and
the Y-axis driving mechanism 15 are arranged in overhanging relation to

the workpiece conveying mechanism 17. Moreover, the Z-axis driving
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mechanism is disposed such that, when the Z-axis driving mechanism
16 is positioned at one end of a Y-stroke, it is positioned on a center line
of the X-axis. With that arrangement, so-called dead space can be
utilized, and hence a bottom area of the base body 26 can be reduced.
More specifically, an area of the base plate 25 can be reduced to the A2
size (width of 594 mm and depth of 420 mm).
[0044] Thirdly, since the loader 42 and the unloader 43 are fixedly
mounted to only the base body 25 in a detachable manner, the apparatus
can be easily modified to a construction not including the loader 42 and
the unloader 43. Furthermore, since the loader 42 and the unloader 43
are not provided with separate legs, a desk area necessary for installing
the apparatus can be set to be the same as a bottom area of the main
body of the apparatus.
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operations on a workpiece while the workpiece and a working head are relatively moved, the desktop
working apparatus comprising: a base body; a working section disposed on the base body and
including the working head and a working head drivi§ mechanism; a loader integrally disposed at a
side of the desktop working apparatus; an unloader integrally disposed at a side of the desktop
working apparatus; a conveying section disposed on the base body and conveying the workpiece
supplied from the loader to the unloader; and a control unit, wherein the conveying section includes a
fixing mechanism for fixadlyidupddpickiie aearkpi€CERt @mersing position, the working section includes

the working head disposed above the working position, and
24 distance measurement device (laser optical displacement
meter)
25 base plate (upper surface of base body)
26 base body (body under base plate)
27 application stage
28 calibration unit
29 adjustment stage (testing stage)
30 touch sensor
31 nozzle cleaning mechanism
32 stopper
33 leg (adjuster pad)
34 first control unit (driving system control unit)
35 second control unit (dispensing controller)
36 third control unit (image processing PC)
37 cover (casing)
38 emergency stop button
39 door
40 indicating lamp
41 operating unit (touch panel)
42 |loader
43 unloader
44 magazine A
45 magazine B
46 magazine placement table A
47 magazine placement table B

48 pedestal



the control unit includes a first control unit disposed within the base body, and a second control unit
disposed at a side or a top of the desktop working apparatus. [Claim 2] The desktop working apparatus
according to Claim 1, wherein the working head drivitgmechanism includes an X-axis driving mechanism
for moving the working head parallel to a conveying direction of the conveying section, a Y-axis driving
mechanism for moving the working head in a direction perpendicular to the conveying direction of - 37 -
the conveying section, and a Z-axis driving mechanism for moving the working head in an up and down
direction, the Y-axis drigngpasielganism being disposed in overhanging relation to the conveying section.
[Claim 3] The desktop working apparatus according to Claim 1 or 2, wherein the conveying section
includes a conveying rait YR8 FBRTHEAXR body and conveying the workpiece, an application stage
arranged at the workingng?mﬁ{b @ﬂ%&@ﬂr&g( ember for fixedly sandwiching the workpiece at the
working position. [Claim 4] The desktop working apparatus according to any one of Claims 1 to 3, further
comprising a casing tha8 imdiapaseitentitre (Zase body and that covers the working section and the
conveying section. [Claim 5] The desktop working apparatus according to Claim 4, wherein the second

control unit is disposed At RHRY BiOa 6B SR WREKRIECE e aim 6] The desktop working apparatus
according to any one ojﬂﬁgpﬁ]& Eﬂr%cwgﬁr%ﬁ‘%méﬁ control unit is a control unit for controlling the
working head driving mechanism and the conveying section, and the second control unit is a control unit
for controlling the working head, or wherein the first control unit is a control unit for controlling the working
head, and the second control unit is a control unit for controlling the working head driving mechanism and
the conveying section.



[Claim 7] The desktop working apparatus according to any one of Claims 1 to 6, wherein the loader
moves a plurality of vertically stacked magazine tables up and down while always holding constant a
relative distance between the adjacent magazine tald#és, and supplies the - 38 - workpiece contained in a
magazine to the conveying section, the magazine being placed on the magazine table, and wherein
the unloader moves a plurality of vertically stacked magazine tables up and down while always holding
constant a relative distance between the adjacent magazine tables, and takes in the workpiece
discharged from the conveying section into a magaAd®$hat is placed on the magazine table. [Claim 8]
The desktop working apparatus according to Claim 7, wherein a height of the workpiece placed on the
conveying section is greater than a length from a lower end of the magazine table to an upper end of the

magazine place the magazin [?astﬁf'o [Claimp- 91 T Ki ratus ing to any one
of Claims 1 to 8,ctw Iaé}rlr?ain heéwf% the Baggq)vgg?/éis %ﬁﬁﬁlfe%g (\)f@; h@%ﬂ@@ﬁh desﬁ%?jworking
apparatus. [Claperd€iphbeotieakioprkmddagndpleathtiackpidurg dady woekdiClwad ar® 9, wherein the
working section includes the working head, a distance measurement device, and an image pickup device,
which are integFSIRIYSoRY ff s e S aKEARI WP KNG PRI SIRRBEN ¥ conveying section.
[Claim 11] The desktop \Hggléirtg)apparatus according to any one of Claims 1 to 10, wherein the working
head is an ejection head.

a working section disposed on the base body and including the

working head and a working head driving mechanism;

a loader integrally disposed at a side of the desktop working
apparatus;

an unloader integrally disposed at a side of the desktop working
apparatus;

a conveying section disposed on the base body and conveying the
workpiece supplied from the loader to the unloader; and

a control unit,

wherein the conveying section includes a fixing mechanism for
fixedly holding the workpiece at a working position,

the working section includes the working head disposed above the
working position, and

the control unit includes a first control unit disposed within the
base body, and a second control unit disposed at a side or a top of the
desktop working apparatus.

[Claim 2] The desktop working apparatus according to Claim 1,
wherein the working head driving mechanism includes an X-axis driving
mechanism for moving the working head parallel to a conveying direction
of the conveying section, a Y-axis driving mechanism for moving the

working head in a direction perpendicular to the conveying direction of



the conveying section, and a Z-axis driving mechanism for moving the
working head in an up and down direction, the Y-axis driving mechanism
being disposed in overhanging relation to the conveying section.

[Claim 3] The desktop working apparatus according to Claim 1 or 2,
wherein the conveying section includes a conveying rail disposed on the
base body and conveying the workpiece, an application stage arranged
at the working position, and a fixing member for fixedly sandwiching the
workpiece at the working position.

[Claim 4] The desktop working apparatus according to any one of
Claims 1 to 3, further comprising a casing that is disposed on the base
body and that covers the working section and the conveying section.

[Claim 5] The desktop working apparatus according to Claim 4,
wherein the second control unit is disposed at a side or a top of the
casing.

[Claim 6] The desktop working apparatus according to any one of
Claims 1 to 5, wherein the first control unit is a control unit for
controlling the working head driving mechanism and the conveying
section, and the second control unit is a control unit for controlling the
working head, or wherein the first control unit is a control unit for
controlling the working head, and the second control unit is a control
unit for controlling the working head driving mechanism and the
conveying section.

[Claim 7] The desktop working apparatus according to any one of
Claims 1 to 6, wherein the loader moves a plurality of vertically stacked
magazine tables up and down while always holding constant a relative

distance between the adjacent magazine tables, and supplies the



workpiece contained in a magazine to the conveying section, the
magazine being placed on the magazine table, and

wherein the unloader moves a plurality of vertically stacked
magazine tables up and down while always holding constant a relative
distance between the adjacent magazine tables, and takes in the
workpiece discharged from the conveying section into a magazine that is
placed on the magazine table.

[Claim 8] The desktop working apparatus according to Claim 7,
wherein a height of the workpiece placed on the conveying section is
greater than a length from a lower end of the magazine table to an
upper end of the magazine placed on the magazine table.

[Claim 9] The desktop working apparatus according to any one of
Claims 1 to 8, wherein a height of the base body is 1/2 or less of a
height of the desktop working apparatus.

[Claim 10] The desktop working apparatus according to any one of
Claims 1 to 9, wherein the working section includes the working head, a
distance measurement device, and an image pickup device, which are
integrally disposed in series parallel to the conveying direction of the
conveying section.

[Claim 11] The desktop working apparatus according to any one of

Claims 1 to 10, wherein the working head is an ejection head.



