DESCRI PTI ON RECTANGULAR COORDI NATE ROBOT 5 TECHNI CAL

FI ELD The present invention relates to a rectangul ar
coordi nate (Cartesian coordi nate) type robot. BACKGROUND ART

In recent years, robots for use in nounting 10 el ectroni c conponents
or the like are required to have a | onger stroke together wi th high
speed and hi gh accuracy. Conventionally, as a robot for
executing a variety of works wnthlhlgh positional accuracy on a
wor kpi ece such as a board, there is the one shown in Fig. 11 and
Fig. 12. 15 This is provided with an X-axis table 52
Support ed in a cantilever stBESCRWPBION-axis table 51. The X-axis
table 52 can be positioned in an arbitrary position in the

Y-direction. The X-axis table 52 is mounted with a working head

section 53 5&ﬁ%ﬁ§ﬂﬁﬂgﬁ. itrary 20 position in the
X-direction ﬁgﬁﬁﬁﬁﬁﬂg//gggﬁ 3638 mounted with .a
position recognition nmeans 54 of “a wor kpi ece W and a wor ki ng nmenber
55 such as a conponent suction nozzle, which are arranged with

i ntergositi qrtcg_fmftp&peﬁﬁlﬁd distance D in the X-direction as shown
in Fig. 12. This robot recognizes wth high accuracy

the workl Ng PoMid ig¥esent! helmrtlibngra@adegeﬁblQnréétgﬂg@:@aﬂs of
the position recognition nmeans 54 by noving the working head
coordinate (Cartesian coordinate) type robot.

BACKGROUND ART

In recent years, robots for use -in mounting
10 electronic components or the like are required to have a
longer stroke together with high speed and high accuracy.
Conventionally, as a robot for executing a variety
of works with high positional accuracy on a workpiece such
as a board, there is the one shown in Fig. 11 and Fig. 12.
15 This is provided with an X-axis table 52 supported
in a cantilever stylé on an Y-axis table 51f The.x-axis
table 52 can be positioned in an arbitrary position in.the
Y-direction. The X-axis table 52 is mounted with a working
head section 53 that can be positioned in an arbitrary
20 position in the X-direction. The working head section 53 is
mounted with a position recognition méans 54 of a workpiece
W and a-working member 55 such as a component suction nozzle,
which are arranged -with interposition of a specified
distance D in the X-direction as shown in Fig. 12.
25 This robot recognizes with high accuracy the
working position of the working head section 53 by means of

the position recognition means 54 by moving the working head



2 section 53 into the working position of the workpiece Wby

means of the Y-axis table 51 and the X-axis table 52, and noves the
wor ki ng head section 53 by neans of the Y-axis table 51 or the
X-axis table 52 on the basis of the 5 recogni zed worki ng position and
t he above-nenti oned di stance D, thereby gui ding the working member
55 into the working position for the execution of the working.

The X-axis table 52 is supported in a cantd | ever style on the
Y-axis table 51, and this causes an issue that 10 = vibration tends to
occur when the X-axis table 52 is nade to have a long stroke in

Cé”eSpO”de”%%ctt‘io 3"‘Kﬁheade€1?ev¥z8{]ﬂin positfon, ”‘Ehreh%}oﬂ#ute%%e%lao | me

to position he tine st oppl n

hi gh-speed OpRLR Qi“f the axf*sb%bleorsﬂ %ﬁfd?”tl@& kh x¥5tab1kalHe 5a?nd°

the X-axis table ' 52 tends to beco oose ere is a further

i ssue that thRves the ROEk 1 h§NhRAdaCsdb@Bion 063t \&ﬁééﬂeﬂgobe%@xeseﬁaﬁb 53
i's significantly reduced by the yawing and rolling of the Y-

axis table Sktable 51 or the X-Axiectgablkars5zowrli e buBesr obdt the
(Japanese 20 Lai d- Open Patent Publication No. 3-221385) that we
have 5 rélcogadyepr apakérgi positdéont andothe dbevebmert hemeéd ochbstance

I ssues has a construction as shown in Fig. 13 and Fig. 14.

A pair of Y-&i sthemghss gubditn® &he ajonrkiggd member S5padakbelthes werching
other, and the Y-axis tables 1 and 2 are_ 25 provided with first noving
units 4 and Posiidomppferwkhpeexecutionpef ngheuiveideingong the Y-axis tables

1 and 2, respectively. Between the Y-axis tables, 1 and 2
i s provided an The X-axis table 52 1s supported 1in a cantllever

style on the Y-axis table 51, and this causes an issue that
10 vibration tends to occur when the X-axis table 52 is made to
have a long stroke in correspondence to the workpiece W and
an issue that it takes a time to position the working head
section 53 at the time of stopping a high-speed operation.
A bolt for fastening the Y-axis table 51 to the X-axis table
15 52 tends to become loose. There is a further issue that the
positioning accuracy of the working head section 53 is
significantly reduced by the yawing and rolling of the Y-
axis table 51.
A rectangular coordinate type robot (Japanese
20 Laid-Open Patent Publication No. 3-221385) that we have
already proposed in order to solve the above-mentioned
issues has a construction as shown in Fig. 13 and Fig. 14.
A pair of Y-axis tables 1 and 2 are arranged
parallel to each other, and the Y-axis tables 1 and 2 are
25 provided with first moving units 4 and 5 that move while
being guided along the Y-axis tables 1 and 2, respectively.

Between the Y-axis tables 1 and 2 is provided an



Substitute sheet- 5 August 1999 X-axis table 3 perpendicul ar
toth YT§7T§‘T?ﬁﬂ?§?7f%§i§—2. The X-axis table 3 is provided with a
second MOpisiSPeetHasBe@Replaced that is guided along the X-axis table 3.

One end po axis table 3 and the 5 first noving unit 4

| ocat ed Onlnu e one Y-axis table 1 are engaged with each
other whi | ng pi vot al around the axes_that are perpendicular to

thé Y-axis and X- axis tables. Thé ot hyHen r the X-axis
table 3 and the first noving unlt 5 1oc te§ §H HA@Q%EN f the
other 10 Y-axis table 2 are engaged and s other

whi'l e being pikugtal pppyadst %1@5@1 hakrang &E}feoeﬁﬁalﬁg able he

Y-axis and X-axis tables and’sl I n the axi al rectlon of the
X-axis table Bhe x-axis table 3 i3hprsecqed wR¥hng eabbnalmb%lago\ﬁh@%dzwth
a 15 ‘wor kpi ece position recognition neans 25 and a wor ki ng nmenbe

26. that is ghidedr#£lsieg atHe X-tdhdsYtable Bables 1 and 2 are
internally provided with threaded shafts (inplenented by, for

exanpl e, ball screws) 6nancnd apdribdor ©f8 tined X-awis 20able Botarid nghe

t hese threaded shafts 6 and 7. The first noving units 4 and 5 are
meshedSwi t h t Rdrsbspovinge unliteatetocztedwson the sigleafdf thandng Wi-axdst s
(not shown). The X-axis table 3 is supported and engaged
pivotal Iy withabhe flirarempngagashi vita asehs ¢ti¢%¥ e#hddet Heelmxp pivovadxi s

tables 1 and 2 and slidably in the axial direction of the
X-axis tabl e ground the axes that are perpendicular to the Y-axis and X-

axis tables. The other end portion of the X-axis table 3
‘and the first moving unit 5 located on the side of the other

10 Y-axis table 2 are engaged and supported with each other
while being pivotal around the axes that are perpendicular
to the Y-axis and X-axis tables and slidable in the axial
direction of the X-axis table 3. |

The second moving unit 21 is provided with a

15 workpiece position recognition means 25 and a working member
26.

In more detail, the Y-axis tables 1 and 2 are -
internally provided with threaded shafts (implemented by,
for egample, ball screws) 6 and 7 and motors 8 and 9 for

20 rotating these threaded shafts 6 and 7. The first moving
units 4 and 5 are meshed with the respective threaded screws
shafts 6 and 7 via nuts (not shown)..

The X-axis table 3 1is supported and engaged
pivotally with the first moving units 4 and 5 located o6n the

25 Y-axis tables 1 and 2 side and slidably in the axial
direction of the X-axis table 3.

That is, the first moving units 4 and 5 located on



That is, the first noving units 4 and 5 | ocated on

4 - the sides of the Y-axis tables 1 and 2 have their center
portions provided with engagenent-use shafts 11 and 12 t hat are
protruding in the vertical direction (in the direction

perpendi cular to both the Y-axis table and the X-axis table) 5 as
shown in Fig. 15. To one end portion of the X-axis table
3=is fixed a connecting nmenber 144that is pivotally engaged with

t he engagenent -use shaft 11 of the first nmoving unit 4:.ia a
bearing 13. To the other end portion of the X-axis table 3 10 are

fTxed fixi It ' 1 h : ] ' 16,
xed T1xi ngrReCHl QRS % %% ayshidg Q:Ia%(iiiégagli géna %tha\%e thelfnc'éh?ie)f

and a novabl e section t is made sl et ween the i ng

sections 15ap8ft18§sS%£@@i QCkidR Eﬁga?ement-ﬁﬁéoéﬁéfﬂsefﬂagﬁé ¥t knkhe
engagenent - use shaft 12 of the - first nmoving unit 5 via a bearing

16. 15  are protrudbggefigr &hdywdheidhl Vi ied o0l Of StBeaidd r3cition
synchronism the X-axis table 3 can be noved into an arbitrary
posi tion al opgrpéedicakars talbeth tlendr-axiisa tdile and thef X~akigDtabgednits

4 and 5. The second nmoving unit 21 provided on the X-axis

20 5 tabl ea8 skowmoim d8idywitd. a t hreaded shaft (inpl enmented by,

for exanple, a ball screw) 22 and a notor 23 for rotating this

t hreaded shaft 22 arrafgednenehdeprontionagifsthabKeagigstable 3 ishéimedn

Fig. 13, and the second noving unit 21 is neshed wi th the threaded

shaft 22 vi adacRgnegiingogember 14 that ffe Ristdiad lowendpdnd twhihnibe;ts

one side sur o senent-usd MafE 11 19 2ehe" i v ind L £ "% Pufl €02
bearing 13. To the other end portion of the X-axis table 3

10 are fixed fixing sections 15a of a slide block 15 as shown
in Fig. 16, and a movable section 15b that is made slidable
between the fixing sections 15a of the slide block 15 is
pivotally engaged with the engagement-use shaft 12 of the
first moving unit 5 via a bearing 16.

15 | Therefdre, by the driving the motors 8 and 9 in
synchronism, the X-axis table 3 can be moved into an
arbitrary ﬁosition along the Y-axis tables 1 and 2 wvia the
first moving units 4 and 5.

The second moving unit 21 provided on the x—axis

20 table 3 is provided with a threaded shaft (implemented by,
for example, a ball screw) 22 and a motor 23 for rotating
thié threaded shaft 22 arranged inside the X-axis table 3 as
shown in Fig. 13, and the second moving unit 21 is meshed
with the threaded shaft 22 via a nut 24.

25 The second moving unitl21 has its one side surface

provided with a working member mounting plate 27 that is

movable in the axial direction of the X-axis table 3. The



novabl e in the axial direction of the X-axis table 3. The _ _
Substitute sheet 5 August 1999 second nmoving unit 21 is
provi ded wth a readed shaft (i mpl erented by, for exanple, a
bal | screw)Tth,h@ 30 for rotati ng this threaded shaft 29,

ced
whil e a nut ched to the back surface of the working nmenber
nmounting 5 iuuﬁ nmeshed with the thregged-—shaft29

The wor ki ng mounting plate 27 is moéinted | THIS SHEGH Hﬁ_SaBEWri(pi ece
position recognition canera 25 and a ~ wor kpi eceREPMACED ng tjool 26,
whi.ch is an exanple of the wor ki ng nenber . Tire—reference

nufleral's 31 206 06ROLAg Mt A60LE BILLIALE" ULASE (ALAA A POMRL e
I o] n_Fia .1 hrough Fi 16

ngtﬁﬂgud?;ag\egﬁnﬁiages O%&/r}?yropgf eﬁalfl%%le’ofgt IW%%ELI FS é%yur}cgt %’h‘g ?Omf)ﬂgr

| 0oseness of 316 fokS rotatMg! %B&sp%ﬁf%&C§HBE$”%§me%h&ﬁrf oL Mt 38

posi tioni ng axis direction of ‘a Y[err]-axis an

Ylerr]-axis asttdHediSto the badkesttHaE P afRe N8 kihg! RkfRBeR hblRtifg
% ble to

settle the.positioning. It has al so been una

provi d®@ a sufglatier7 is meshealldddthwehehthebatibe sphatiggal and slide
mechani snms for the 20 issue in ternms of space. _
Furthernore, in regard The t werkbagt membeg asnuftAtyy plate 27 tie meunesent
si ze has been reduced and conponent |ead pitch has been reduced
(0.3-mm pi t cithh ecenrkpéace, mogition recogrridridimglopmera masntang a

accuracy of 25 pm,js required.
y woéiplece %orklng tool 26, which is an example of the

working member. The reference numerals 31 and 32 denote
10 cable units for transmitting a power signal and a control
signal.

However, the rectangular coordinate type robot
shown in Fig. 13 through Fig. 16 has the disadvantages of a
deterioration in accuracy due to the looseness of the

15 rotating portions-occurring when performing the positioning
in the f—axis direction of a Y,~axis and a Y,-axis as well as
the disadvantage that it takes a to settle the positioning.

It has also been unable to provide a sufficient
added weight of the rotational and slide mechanisms for the

20 issue in terms of space.

Furthermore, in regard to the positioning accuracy,
the component size has been reduced and component lead pitch
has been reduced (0.3-mm pitch) in recent vyears, and
accordingly, a mounting accuracy of 25 pm  is required.

25 However, there has been a vibration of the maximum amplitude
of about 30 pm in the positioning stage according to the

conventional system, and a settling time (time to the



25 However, there has been a vibration of the maxi mum anplitude
of about 30 [err]min the positioning stage according to the
conventional system and a settling tine (tine to the

6 achi evenment of settlenent within a range of 5 [err]m of about
400 nsec has currently been required. ' The present

I nvention has the object of providing ~a rectangul ar coordi nate type
robot capabl e of executing a 5 posi tioni ng operation w thout reducing
the rigidity when noving an X-axis table in a Y-axis direction of a
Y[err]-axis and a Y2-axis. DI SCLOSURE OF | NVENTI ON

The rectanguhahiEpPenehfabe b¥pelénbRt Rithd® alPange BEEESN|m) NWENtEHLIULE S @
rectangul ar coordi nate type robot, ' characterized in that first

t abl es j uxtepomedc Mashcurrently ibder paspdirgd.of an interval are provided
‘W th ti first ' Lts. that l.d I ‘the.first
tables T " and a sBBENETPABRE RAYOREOBnBaEn g B RSt bd o MR I
15 . . . f . f H »

ot her eggVLQ%nE%Fgéﬂﬁgi?gngfﬁﬁegﬁﬁsfﬁfﬁﬁ;ﬁdéﬁﬁﬂﬁfééﬁf%?ag EQScut%ﬁg gther

firststabl e, phhet e9i YT Idgtatdlon NRieR6ARD fli®ing the Ai¥idiey | iwhEhn
nmovi ng units are connected with each other via connecti ng nenbers
that have a mogifgt wn IK-GasinyevEhle 280 a Y-<hxist ddnectidheoffi st Y Rawing
unit and a resiliency in the di rection extending al ong the second
tabl e. and a Y,~axisAccording to the present invention, a rectangular
coordi nate type robot that can execute positioning wthout reduci ng

the rigidityppefiosorEkNert Nevaeersg table in the Y- 25 axis direction

can be obt ai ned.
' The rectangular coordinate type robot of the

10 present invention is a rectangular coordinate typé robot,
characterized in that first tables Jjuxtaposed with
interposition of an interval are provided with respective
first moving units that are guided along the first tables
and a second table has its one end cdnnected to the first

15 moving unit provided for one of the first tables and the
other end connected to the first moving unit provided for
the other first table, the end portiohs of the second table
and the first moving units are connected with each other via
connecting members that have a rigidity in a movement

20 diréction of the first moving unit and a resiliency in the

direction extending along the second table.
According to the present invention, a rectangular

coordinate type robot that can execute positioning without
reducing the rigidity when moving the second table in the Y-
25 axis direction can be obtained.

BRIEF DESCRIPTION OF DRAWINGS

These and other aspects and féatures of the



BRI EF DESCRI PTI ON OF DRAW NGS These and ot her aspects and

features of the 7

present invention will becone clear fromthe foll ow ng description
taken in conjunction with the preferred enbodi nents t her eof
with reference to the acconpanying drawi ngs, in which: 5

Fig. 1Ais a view showi ng the constructign of a conponent nounting
dpparatus nounted with a rectangul ar 7 coordi nate type robot
according to a first enbodi nent of the present invention;

Fig. IBis a viewfor explaining two Y-axis tables 10 of the conponent

nmounting apgabgbHé Ointédtidd Wil { HRme clear devbmtifie f rylidiEing
paral |l el position thereof; Fig. 2 is a front view of the

rectangul ar descripti6for diak@ire type chgunetibhe fwitsl ewhedi MRréferred
Fig. 3 is an expl oded perspective view showing a 15 first connecting
portion of ehkolliimehtenbbHeprent; with reference tdi gthel isccommptioded
perspective view show ng a second connecting portion of the first
enbodi nent ; drawings, in which:Fig. 5 is a plan view of a connecting plate
used for the first connecting portion of the first enbodinent; 20
Fig.5 is a plan vi ewFdt.a ldonbecai ivgepl showiswd the constpucthenseéorad
connecting portion of the first enbodi nent; . Fig. 7is a
schemati c vEEWPPBENEX phayhtiRg ¢ RPParatus mppagedof Wikl 3 r stecfivttifent ;

Fig. 8 is a plan,view of a connectin ate used
g cgorginate type rogot acc réﬁng to a first embodiment of the

present invention;
Fig. 1B is a view for explaining two Y-axis tables
10 of the component mounting apparatus of Fig. 1A, the tables
deviating from the parallel position thereof;
Fig. 2 is a front view of the rectangular
coordinate fype robot of the first embodiment;
Fig., 3 is an exploded perspective view showing a
15 first connecting portion of the first embodiment;
Fig. 4 is an exploded perspective view showing a
second. connecting portion of the first embodiment;
Fig. 5 is a plan view of a connecting plate used
.for the first connecting portion of the first embodiment;
20 Fig. 6 is a plan view of a connecting plate .used
for the second connecting portion of the first embodiment;
Fig. 7 1is a schematic view for explaining the
effect of the first embodiment; |
Fig. 8 is a plan view of a connecting plate used
25 for a second connecting portion of a second embodiment;
Fig. 9 is a plan view of a connecting plate used

for a second connecting portion of a third embodiment;



25 for a second connecting portion of a second enbodi nent;

Fig. 9 is a plan view of a connecting plate used for a second
connecting portion of a third enbodi nent;

8 Fig. 10 is a plan view of a ‘connecting plate used

for a second connecting portion of a fourth enbodi nent;

Fig. 11 is a perspective view of a rectaqgular coordi nate type
robot of a prior art exanple; 5 Fig. 12 is a plan view of
the sane prior art exanpl e; : Fig. 13 is a
perspective view of a rectangul ar ' coordi nate type robot of another

prior art exanple; Fig. 10 is a pldi gvleviﬁof Sa ac&h@ébﬁ’irﬁj”ﬂaﬁé"%é;é’dm
prior art 10 exanple; a perspective

view show @r Eheecond conﬁéeu@hgrpoﬁflbﬂeoﬂoam&rm émiddmentf the sane
prior art exanpl e; and Fig. 16 is a sectional view
showi ng the structure Filh 11 dfs tdnepeaspectitg padrdw oofofa thecamguldt or
art exanpl e. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON

Bef ore t he desndipiaitentypbet hobptesfnd prnientaon example; proceeds, it is to
be noted that |ike parts are designated by |li ke reference nunerals
t hr odfghout the accompdi@-ngl220is a @kas nyéew of the same privhe atk|ine
of the present invention will ‘be descrlbed first.

A rect angul &¥2®®d€di nate type robot according to a first aspect of

h r n I nvent i s a rectangul ar
the present ent Or}‘lg. 15 %.s aq perspective view of a rectangular

‘coordinate type robot of another prior art example;
Fig. 14 is a plan view of the same prior art
10 example;
Fig; 15 is. a perspective view showing the
structure of the connecting portion of the same prior art

example; and
Fig. 16 is a sectional view showing the structure

15 of the connecting portion of the same prior art example.

BEST MODE FOR CARRYING OQUT THE INVENTION

Before the description of the present invention
proceeds, it is to be noted that like parts are designated
by 1like reference numerals throughout the accompanyiné

20 drawings.

The outline of the present invention will be
described first.

A rectangular coordinate type robot'according to a
first aspect of the present invention is a rectangular

25 coordinate type robot characterized by providing: a pair of
first tables that are juxtaposed with interposition of an

interval and provided with first moving units, respectively,



25 coordi nate type robot characterized by providing: a pair of

first tables that are juxtaposed with interposition of an I nterval
and provided with first noving units, respectively,

9 gui ded along the first tables; a second table having its one

end connected to the first noving unit provided for one of t he

first tables and the other end connected to the first novi ng unit
provi ded for the other first table; and a%econd 5 noving unit that
noves whil e being gui ded al ong the second table and is provided
wi,th a working nenber, wherein at | east one connecting portion of a

connecting pgkitii e : e t h . ir
novi ng unit gﬁ%ﬁga Q&OH_G tggnﬁégts}:ngg?)g%?'l 05;1 %‘fge?‘%g %ia?ie(? lgér}gl%‘#]eﬁ%e 0;ﬂeecond
table and. 1@nd contRdtiedSitdHNIELFEE hSvERGNEEL £dpYbei8e§0RBRCIINRY of

menber having a rigidity in a novenent direction in which the first
movi ng unit mbeesEiayt atdlsbed | endy the dthidredndncenhedtédgto the  fiatdng

t he second tabl e. According to this construction,

novenent canmoeeingSunit pedeidedofbr byhe edtiténgf frsipaichble t tendlrd \Sewprat age
W th respect to the errors of the Y[err]-axis and the Y2-axis in
the 5 Xoming divigctilmt dweves while ebeingngpidéedt hdobgnridet iserond
menber. I n addition, since the connecting nenbers have the rigidity
in the directtidbdeofande 19 P¥9viged waght e werking, memberp0 whereént |dthg
time in the positioning stage can be reduced and t he novenent

operation caﬁeﬁéta@ﬁﬁeWEHmWFFﬁﬂﬁtP@EF&PPOP§H@uf°nn30tiHQJﬂ9ﬁ§iﬂqiQ§ﬂ9ﬁf
U ng s apectecsid FERSIEUBAN THSLCHIBLE, BBRLORg RO SRICI NS
connecting portion.of the other end of the second table and
10 ‘the first moving unit is connected via a connecting member
having a rigidity in a movement direction in which the first.
moving unit moves and a resiliency in a direction extending
along the second table.

According to this construction, movement can be
15 made smooth by reducing a load in the driving stage with
respect to the errors of the Y,-axis and the Y,-axis in the
X-axis direction due to the resiliency of the connecting
member. In addition,. since the connecting members have the
rigidity in the direction of the Y,~axis and the Y,~axis, the
20 settling time in the positioning stage can be reduced and
the movement operation can be achie#ed without deteriorating

the positioning accuracy. |
A rectangular coordinate type robot according to a
second aspect of the present inVention is a rectanqular
25 coordinate type robot characterized by providing: a pair of
first tables that are Jjuxtaposed with interposition of an

interval and provided with first moving units, respectively,



25 coordi nate type robot characterized by providing: a pair of

first tables that are juxtaposed with interposition of an’ I nterval
and provided with first noving units, respectively,

10 gui ded along the first tables; a second table having its one
end connected to the first noving unit provided for one of t he
fi.rst tables and the other end connected to the first novi ng unit
provi ded for the other first table; and a cond 5 noving unit that
noves whil e being guided al ong the second table and is provided
wi,t h a working menber, wherein one end of the second table is fixed

to the first WEBQaEBhB tﬁ@df§rst t?ble§°nQe§éé6ﬁﬂﬁ¥%ﬁlé”hévlﬂ#“iﬁ§r&ﬂeend

of the secon l e and rst moving unit 1s connected via
connecting ”%ﬁ@ﬁhoﬁﬁécted W@“EﬁbafitﬁkdméV1h@ anﬂEVP%BQEdQHVQ6E'%%é'bf

whi ch the first nmoving unit noves and a resiliency in a direction
extending  the fidgMotdbleseanadthabldther end connected té Rt afigrstar
coordi nate type robot according to a third aspect of the present

i nvention i smowied onithprbwvided £5r theootkerofilrsspeahlendamhaa asdand ed
In that the connecting menber is provided by a plate-shaped bl ock
that Mas itsmoving unddnttidratponeves whilketbeirngvguided filoag dilde secdral
fixed to the first hDying unit, the plate-shaped block has its
peri pheral pd&@abilenanddédst proFide ylﬁhn@vu@rgl%Gd@embebe wipgrein qneend o

the second table, and through_holes are forned in t he pl ate- shaped
bl ock so tha® tﬁbef§ﬁ€8n§|Hébéﬁdlﬁhglxed to thevhbret sreping wHgE, and

pl ate- shaped %5%%%t§58 %89%?85egkaﬁe other edy Jyﬂiﬂxﬂééégga table and
the first moving unit is connected via a connecting member
10 having a rigidity in a movement direction in which the first
moving unit moves and a résiliency in a direction extending

alqng the second table.
| A rectangular coordinate type robot according to a
third aspect of the présent invention is based on the first
15 or second aspect and characterized in that the connecting
member is provided by a plate-shaped block that has its
center portion made to serve as a fixed side to be fixed td
the first moving unit, the plate-shaped block has its
peripheral portion made.to serve as a movable side to be
20 fixed to the second table, and through holes are formed in
the plate-shaped block so that the fixed side and the
movable side of the plate-shaped block are connected via

thinned portions.

A rectangular coordinate type robot according to a
25 fourth aspect of the present invention is based on the third
aspect and characterized in that thé through holes formed

through the plate-shaped block so that the fixed side and



A rectangul ar coordi nate type robot according to a 25 fourth aspect of
the present invention is based on the third aspect and
characterized in that the through hol es forned t hrough t he

pl at e- shaped bl ock so that the fixed side and t he
novabl e side of the plate-shaped bl ock are connected via t he
thinned portions are slit grooves. A rectangul ar

*eoordi nate type robot according to 11 the fifth aspect of the present
i nvention is based on the 5 third or fourth aspect and characterized
4n that the thinned portions are portions that .extend in the

movenent ditiRCtifable side I0F \WhieC plbte-EhbpbdBYbBY HPb! cORNEELEQ Bfatl O
have t he rigidity in the novenent direction and is thinin a

di recti on ctios tinighridee portdaast ader stitogrsovas.to. have the -10

resiliéncy in the crossing direction. - A rectangul ar

coordi nate type robotA areotangiglan coordinatdetypet rdsyfecdcadrding ptesent
i nvention is based on any one of the first through fifth aspects
and char acthre z&uftln aspect ofhdthe neresentecihvgnbbobeis hasedy athethe
rigidity in the 15 movenment direction of the first noving unit
haved the third ox dquntinh@ppesipapde chrracgasingdalsl Faprhgthestainned by
being elastically deforned in response to a_deviation in

direction SAEHENY WORPTHEW®EC _t%tr%mawentsf}%mﬂwnégg directigy
prO0eS1 19 BECHETEN Sind B PRLT o0yl Shnd E01BVed "s415 2o, e ER O
coor ot PRAROE P Cbemeng,, gy oEFRR) BPH. 48! HBRP ST, ougn
Fig. 10. direction crossing'the movement direction so as to have the

10 resiliency in the crossing direction.

A rectangular coordinate type robot according to
the sixth aspect of the present invention is based on any
one of the first through fifth aspects and characterized in
that the connecting members having the rigidity in the

15 movement direction of the first moving unit have the
resiliency, capable of reducing a sliding resistance by
being elasticaily deformed in response to a deviation in the
‘direction extending along the second table due to mounting
and processing accuracy of the pair of first tables, in the

20 direction extending along the second table.

Thé rectangular coordinate type robots according
to embodiments of the present invention will be described
below with reference to Fig. 1A through Fig. 10.

<First Embodiment>

25 Fig. 1A through Fig. 6 show a rectangular

coordinate type robot A of a first embodiment of the present

invention.



<Fi rst Enbodi nent> 25 Fig. 1A through Fig. 6 show a
rect angul ar coordi nate type robot A of a first enbodi nent of the

pr esent i nvention. 12
Fig. 1A shows a conponent nounting apparatus nounted with the
rectangul ar coordi nate type robot A of the ~first enbodi ment of
the present invention. The Dbasic structure of the rectangul ar
coordinate type robot Ais 5 providéﬁzmﬁth a pair of Y-axis tables
103 and 104 that serve as an exanple of the first tables arranged
parallel to each other and an X-axis table 102 that serves as an

eXanpl e of therggcondat aghewar r ange8mpeh¥REN hbEntidY| Sapmbt£us 03
"

and _ 104, simlar to the prior art exanple shown in g. 12 and 10
Fig. 13. . Thaouametewdtht thet Heetadigulbe cortedihbfe pgbel adbot A of tHethe
Y-axis tables 103 and 104 and the X-axis table 102° ' are different
fromthose offirlsé abmbedimentonefl pther mrdsent invesmtdmpl.e. The basic
The overall structure of the conmponent nounting 15 apparatus will be
descri bed fims¢ructure of the rectandwebar seoordinade tbhype saoked a8 ais
exanpl e of .. the second noving unit nounted with a suction nozzle
10la 5 ‘prryidedr yéthaa maltxafpleasist brbles k103 ardbkd4 fidrak wegvRy
and hol di ng conponents etc. ans of a_vacuum pressure or t he

like for th@SmEBntFRYPAGT Pfgﬁhrzmeefiqﬁméﬁ%l%mﬁpged Paralrﬁ}gtféh_%ﬁrfift he
;(l_ g?(]igst Lgblx?gigzr![ M%%—e%o%%éxi&Z that seg%nrag(:talson ee)gcta?nrf_) Iengof
the second table arranged between the Y-axis tables 103 and
104, similar to the prior art example shown in Fig. 12 and
10 Fig. 13. The concrete structures of the connecting portions
of the Y-axis tables 103 and 104 and the X-axis table 102
are different from those of the above-mentioned prior art
example.
The overall structure of the component mounting
15 apparatus will be described first.

A head section 101 that serves as an example of
the second moving unit mounted with a suction nozzle 10la
that serves as an example of the working member for sucking
and holding components etc. by means of a vacuum pressure or

- 20 : the 1like for the mounting work or the like is movably
mounted on the X-axis table 102 in the direction (X-axis
direction) extending along the X-axis table 102. The X-axis
table 102 has a device (a motor, for example) forlmoving the
head section 101 in the X-axis direction with the device

25 built into the X-axis table 102.
‘The Y-axis tables 103 and 104 have devices (motors,

for example) for moving the X-axis table 102 in the Y-axis



tabl e 102 has a device (a notor, for exanple) for noving the head
section 101 in the X-axis direction with the device 25 built into the
X-axis table 102. The Y-axis tables 103 and 104 have

devi ces (notors, for exanple) for noving the X-axis table 102 in
the Y-axis 13 of the
YlLerr]-axis extending along the Y-axis table 103 and the Y-axi s of
tfie Y2-axis extending along the Y-axis tah® 104 wi th the devices
built into the Y-axis tables 103 and 104. The Y-axis :
table 103 and one end of the X-axis 5 table 102 are connected together

via a first genpget Yiaxis exteR@ihy0R1dA3. tABCYYaRXES thRLe 1034 b diiee

ot her end of the -axis table 1027are connected together via a

second . y-ag98NQEt ithk PP/’ Mending along the v-3Resr ebgnenass
nunmeral 107 denotes an el ectronic 10 conmponent supplying unit for

suppl yi ng el gEthoBhe 6eWpeBSNbEilt into itHd angadid rtablleapa-o3haped1barm
while the reference nuneral 108 denotes a recognition unit. The
recognition unit 108 The Y-asecoghakks 108 parsi uoreofensiicdf othanK-Giey
condi tions of the el ectronic conponent sucked by the suction nozzle
15 5 nount édblen 1@2e arkcadonsectedn top@ethefr oviat lee fiékstt ragrinecting
conpanent supplying unit 107, and the head section 101 executes a
correcti ng operiiprenl8b.t hBhpo¥rarésotablet 184 and the ghdes: wad @dndihg ons
on the basis_of the recognized dat a. ' The reference
nunmeral 109 dea¥iss LabbRve}dhceareo connegked ontogefihetpyihd & bR3§IPnd or

t he wor kpi ece frogL t he . gpstrean1side‘to t he downstream si de,
while the ref8PBRELING Portion 108t 110 denotes a tray lifter for taking

out a supply The reference numeral 107 denotes an electronic

10 component supplying unit for supplying electronic components
arranged in a tape-shaped form, while the reference numeral
108 denotes a recognition unit. The recognition unit 108
recoghizes the posture of suction and other conditions of
the electronic component sucked by the suction mnozzle
15 mounted on the head section 101 from the electronic
component supplying unit 107, and the head section 101w
executes a correcting operation of the posture of sucfion
and other conditions on the basis of the recognized data.
The reference numeral 109 denotes a conveyance
20 section for moving a board, or the workpiece from the
upstream side to the downstream side, while the reference
numeral 110 denotes a tray lifter for taking out a supply
tray on which components are set.
Fig. 2 shows a relation between the Y-axis tables
25 103 and 104, the X-axis table 102, and the first and second
connecting portions 105 and 106.

The first connecting portion 105 is constructed as



tray on which conponents are set. Fig. 2 shows a relation
bet ween the Y-axis tables 25 103 and 104, the X-axis table 102, and
the first and second _ - connecting portions 105 and 106.

The first connecting portion 105 is constructed as

14 shown in Fig. 3. The first connecting portion
105 is constructed by a first nnviqg unit 111 driven along the
Y:-axis table 103, a bracket 112, & fixing plate 113, and a
connecting plate 114. 5 In concrete, the fixing plate 113 is
attached to the upper surface of the first noving unit 111 by
inserting a §@bwn in Fig. 1d3b into each of four holes 113a bored through
the fixing plate 113, and the connecting plate 114 is attached to

t he . upper surfage dirshecdnnedging gertibh NP5 iseiconsg rachekt byl0
(not shown) from each of four holes 114a (see Fig. 5) bored t'hr ough
the center parfivst aiovimy comiiectlhglplwe albhg tthe Y-axis tebdle a03foar

t hreaded holes 113c fornmed. at the center portion of the fixing
plate 113. bratketbibikea filvingiplate 113, mndachepnnectivqupdetesddface
of the connecting plate 114 by 15 inserting a bolt not shown) from
each ef four Holeenaueke, the fimipgdeiateuyh3ths BEherbBed1to theoUpRel of

four threaded haol es 114b fornmed in the feriBhenal portion of the
connecting pFar&ade10fyidionElesll BPVERE bl slihppy dgsqrting a bolt

mounted on 1o T aCKS! lIZ o Son hotes 113 BS-SECRRNLSIRNERL R4t O

plate 113, and the connecting plate 114 is attached to the
upper surface of the fixing plate 113 by inserting a bolt
10 (not shown) from each of four holes 1ll4a (see Fig. 5) bored
through the center portion of the connecting plate 114 into
each of four threaded holes 113c formed. at the center
portion of the fixing plate 113. The bracket 112 is
attached to the upper surface of the connecting plate 114 by
15 inserting a bolt (not shown) from each of four holes 1ll2a
bored through the bracket 112 into each of four threaded
holes 114b formed in the peripheral portion of the
connecting plate 114, and one end of the X-axis table 102 is
mounted on the bracket 112,
- 20 _ The second connecting portion 106 is constructed
as shown in Fig. 4. |
The second connecting portion 106 is constructed
by a first moving unit 115 driven along the Y-axis table 104,
a bracket 116, a fixing plate 117, and a connecting plate
25 118-1. In concrete, the fixing plate 117 is attached to the
upper surface of the first moving unit 115 by inserting a

bolt 117b into each of four holes 1l1l7a bored through the



The second connecting portion 106 is constructed by a first noving
unit 115 driven along.the Y-axis table 104, a bracket 116, a fixing
plate 117, and a connecting plate 25 118-1. In concrete, the fixing
plate 117 is attached to the upper surface of the first noving unit
115 by inserting a bolt 117b into each of four holes 117a bored
through the 5 15

fl-xing plate 117, and the connecting pIat% 118-1 is attached to the
upper surface of the fixing plate 117 by inserting a bolt (not
shown) from each of four holes 118a (see Fig. 6) bored at the
center portifikiofg tglateonegct iang phet eohh8cting platentvsenchs oittathied

t hreaded holes 117c fornmed at the center portion of the fixing
plate 117. tolhehe bupmketsudfifce icf the fixiid aulwee t D17 Hey uppeerising awe of
t he connecting plate 118-1 : by inserting a bolt (not shown) from
each .of fourbdidl eéndti 6shown) fromoeadht hfodghrt holigsadida 104 rfigcaeh of
four threaded 10 holes 118b formed in the peripheral portion of
t he hagiatbcat n§hpl seaters-dorkimn taf sheercamecdinghe hatexi 518-1
table 102 is, nounted on_the bracket 116, As al so shown in
Fig. B, the EtheRa¢hgehl prri1threaded holesi d1fig Farmes il ethe fpRber '

porti ons LA B es g o BAIPIS T {1 N cgatectygo fErver
L ckness gt S 80 uppor, GREEREICUE AR cbnat e mIbEE IS,
J58%, 00! by, ipser iy BHAES fBoct BRoRR BLoAObRLA"e10ubnRL el ot gl o=
thickness OfpdheedMNBSuGR' ‘%ﬁ%eciofébl@c U$ed 3AntNCLONNEE! If¥hr threaded
10 holes 118b formed in the peripheral poftion ofl the
connecting plate 118-1, and the other end of the X-axis
table 102 is mounted on the bracket 116.
As also shown in Fig. 6, the connecting plate 118-
1 is formed to have thinned portions 118f and 118g, or an
15 ~example of the thin connecting member that extends along the
Y,~axis direction and has a small thickness in the direction
perpendicular to the Y,~axis direction by -boring
semicircular holes 118d and 118e with part 1left on the
peripheries of the center portion 118c where four holes 118a
20 are bored. In concrete, a tool steel SK7 having a plate
thickness of 12 mm was hardened-to be used as the connecting
plate 118-1.
With this arrangement, if the Y-axis table 104 is
~mounted while being inclined by an error Ax from the
25 parallel position (position of the imaginary line) relative

to the Y-axis table 103 as shown in the schematic view of

Fig. 7 and Fig. 1B when mounting the Y-axis tables 103 and



plate 118-1. Wth this ar'rangerrent, If the Y-axis table

104 is nmounted while being inclined by an error Ax fromthe 25
paral l el position (position of the imaginary line) relative to the
Y-axis table 103 as shown in the schematic view of Fig. 7 and Fig.
1B when nmounting the Y-axis tables 103 and

16. 104, then the thinned portions 118f and 118g of the
cohnecting plate 118-1 that are formed so %8 to have a small

t hi ckness in the direction perpendicular to the Y2-axis direction
are deformed by their own resiliency to reduce the 5 | oad in the

dri vi ng stageyod her:@,{gh aldyan R it gx- ?61:%16?&9' €118f andloilée sgBot phy¥
nmove in the directions of the Yi and Y2-axes

Furthernore, ¢dienddtimepipald i1ams-11ktatandel ¥8egmed so asaté heveed s@add to
extend in the Y2-axis direction parallel to the Y[err]-axis .

direction. THeic#mess time thenngirgotismnperpendicubave toégithd y ¥,Rrakbs
directions of the Y[err] and Y[err]-axes, and this allows the
settling ti mdirectiomasia idefiompest dge theireown resiliedogetioanddatéotbet.he
operation to be executed w thout deteriorating the positioning
accur agy. load in the derﬂlm gftegs, itherieby mddowindl thec¥oayiaatabigpe
15 robot is used as novenent .mechani sm of the conponent

suction nozzl ¥R %#oqu%blmmei 4§ &pparirastiensnelinthegl, and Y,-axes.

conponents on a board, then the thi nned rt|o s 118f, and 1 are
def ornmed by their own gy r}F%ﬂW%ve rF‘i portiong,, 118fc a 411 §$§3xi s

Eﬁgl ep;(r)gl : ZI T é V@ so as tc9 extend in q: e r?daxz.g dg.ggctfe.cr)rﬁ parAfleirom

to the Y,-axis direction. Therefore, the thinned portions

10 have rigidity in the directions of the Y, and Y,~axes, and

this allows the _settli'ng time in the positioning stage to be

reduced and allows the operation to be executed without
deteriorating the positioning accuracy.

Therefore, if this rectangular coordinate type

15 robot is used as a movement mechanism of the component

suction nozzle 10la of the mounting apparatus for mounting

components on a board, then the thinned portions 118f and

118g are deformed by their own resiliency even when, for

example, the Y-axis table 104 is mounted while being

20 inclined | by the error Ax from .the. parallel - position

(position of the imaginary line) relative to the Y-axis

table 103, so that_ the load can be reduced in the driving

stage and the X-axis 1_:able 102 can smoothly move in the

directions of the Y, and Y,-axes. Consequently, the movement

25 of the component suction nozzle 10la can be made smooth

without being influenced by the mounting error. Furthermore,

the thinned portions 118f and 118g allows the reduction of



(position of the imaginary line) relative to the Y-axis tabl e 103,
so that the |oad can be reduced in the driving stage and the
X-axis table 102 can snmoothly nove in the directions of the Y[err]
and Y[err]-axes. Consequently, the novenent 25 of the conponent :
suction nozzle 10l1a can be nmade snooth wi t hout being influenced by
t.he nmounting error. Furthernore, the t hi nned portions 118f and 118g
all ows the reduction of _ 17 17

the settling tine in the positioning stage of the suction nozzl e
10la and allows the execution of the operation wi t hout

deteriorati pget R tRa%hbl Ainkg BECERECH i tiRhing stagdUst! PReNMiRdia oD 1a
W th respect to the conmponent suction position and the board

nmounting. poabki08 rEdE4 | \hd O d1N@ws the EREBARESA SHPP|thd r BpeHatith
conponent supply unit. If the noving unit that noves in

the Y[err]-axtBout detediceating anHet h@oBRtibgitg t ackhakragpves i n dHee

Y2- axi s direction erroneously run in the conponent nounting 10
appar at us, shehithenoegilki eiftha pwbih deespecthecor2thei sompdaent suctican
effectlvely prevent the damage of the connecting portions.

<Secédnd Enbpdskbhor and the board mowmpfiing pheitiencoreladtivey poattdrel 18- 2
of a 15 rectangul ar coordinate type robot according to a second
enbodi nent CcEPPORfR ?MEE%Mttrﬁhv%ﬁnﬁhﬁ1Comﬂﬂﬂﬁnﬁlﬁ¥PR%Wh@ﬂl

conponents are the san% as those of the rectangul coordi nate type
robot of the first enbddi it mOA’dé’tgrdl%tto ha movqsr]el@onﬁ@@tlﬁgaﬁ‘ija"te

éi‘gégi (r)rfent h recté?ﬁg!qe}{?ul ggcreﬁld{log;sl%g Onic R En%t\)r%% Onf.nt r{%ef ! {( ~axis

direction erroneously. run in the component mounting

10 apparatus, then the resiliency provided on the Y,-axis side

can efféétively prevent the damage of the connecting
portions.

<Second Embodiment>

Fig. 8 shows a connecting pléte 118-2 of a

15 rectangular coordinate type robot according to a second

lembodiment of the present invention, and the other

components are the same as those of the rectangular

coordinate type robot of the first embodiment. According to

the connecting plate 118-2 of the rectangular coordinate

20 type robot of the first embodiment, the'semicircular holes

118d and 118e are bored for the formation of the thinned

portions.llef and 118g. In contrast to this, the connecting

plate 118-2 of the rectangular coordinate type robot of this

second embodiment differs from the rectangular coordinate

25 type robot of the first embodiment in the shape of the holes

and the number.of the mounting holes to be bored for the

formation of the thinned portions. In concrete, each of the



118d and 118e are bored for the formation of the thinned portions
118f and 118g. In contrast to this, the connecting plate 118-2 of

t he rectangul ar coordi nate type robot of this . second enbodi ment
differs fromthe rectangul ar coordinate 25 type robot of the first
enbodi nent in the shape of the holes : and the nunber of the nounting
hol es to be bored for the : fornatiq% of the thinned portions. In
concrete, each of the 18

hol es 118d and 118e for the formation of the thinned portions of

the connecting plate 118-2 has a bracket "]" shape instead of the

seni circul arhslepe 1e8di ignd t LB t for the 6OgmabEsE £ PHHYi dedrined
hol es 118a instead of the four 5 hol es. The fixing plate 117 is

formed with portsondle€ the conaectésgompdiatg tD18h2 hakesa lbhB8acket "1"
<Thi rd Enbodi nent > Fig. 9 shows a connecting plate 118-3
of a shapearigsiteadc ouf dithat semjpd rcobetr almpedi hgaving thsr gpart)
enbodi ment of the present invention, and the other

component s agRdt fhesgn@nes predided the h@étemgmB@r instead efoitéendiaun ype
r obot of the first enbodi nent. Accordin t he connecting plate
118-350f t hebptesangufle dddidmohapiate 17 igpefomed sitbhehelest 117c
enbodi ment, the center ortlo i s supported by the thinned

1
portions 118?0556333%%1 e]hOle§x%ﬁq%st to this, according to the
connecting plate t he rectangul ar coordlnate type robot of

this third | %%gﬁﬁgd%ﬂgﬂ?lm%p?|X|ng portion 118c[err] supported by

hi d d d
thinned | uppor PO OPEgH B8 Cbhbund, LIgGLELH 1) A did B ey Uik

rectangular coordinate type robot according to a third
10 embodiment of the present invention, and the other
components are the same as those of the rectangular
coordinate type robot of the first embodiment. According to
the connecting plate 118-3 of the rectangular coordinate
type robot of the first embodiment, the center portion 118c
15 is supported by the thinned portions 118f and 118g. In
contrast to this, according to the connecting plate 118-3 of
thé rectangular coordinate type robot of this third
embodiment, a fixing portion 118c, supported by thinned
portions 118f, and 118g, and a fixing portion 118c, supported
20 by thinned portions 118f, and 118g, are fixed to the first
moving unit 115. According to the connecting plate 118-3,
each of the shapes of holes 1184, '118e1, 118d, and 118e,
bored for the formation of the thinned portions is roughly
bracket "]" shape, and there are provided two holes 118a.
25 The fixing plate 117 is formed with holes 117c corresponding
to the holes 118a. |

<Fourth Embodiment>



20 by thinned portions 118f[err] and 118g[err] are fixed to the first
movi ng unit 115. According to the connecting plate 118-3, each of

t he shapes of holes 118d[err], 118e[err], 118d[err] and 118e2

bored for the formation of the thinned portions is roughly br acket
"1" shape, and there are provided two holes 118a. 25 The fixing plate
117 is formed with holes 117c corresponding to the holes 118a.
<fourth Enbodi nent > 1 19

Fig. 10 shows a connecting plate 118-4 of a rectangul ar coordi nate
type robot according to a fourth enbodi mrent of the present

ihvention, and the m@idler 10 showsCOAPWNSct BLE T;il*lﬁ:e SafnB-4aspft hgse
of the rectangular . coordinate type robot” of the first enbodi nent.

According t @ectangularhec66paesitay @?@! erdbdtl @écéf&nﬁ%ﬁt@?g_ﬂ' afourth
coordi nate type robot of th rst enbodi ment e sem circul ar

hol es embbfithemtd 1dBe &he bEradesyt t hbhivéimei ment eandor tihen 1d8cer S
supported by the thinned portions 118f and 118g. In 10

contrast to cdmponeadsor @iney tthe hesawnnexs i nghedat eof 18the of rectangulahe
rectangul ar coordinate type robot of this fourth enbodi nent, two

t hrodgh sl i tcoprsinesd el fypsf rspb@utdtqf &heatfmnst embodimgng .miacerdrgeto by a
| aser beam t hrough a plate shape ock to formthinned portions
118f 3 and 11§ eFPRrnestingt HJJf?é'—e 1518-1 quxe'élh§| eI HA L GaRF iR R of

oo ‘anB R o ene AL CIUEELAST IS o L Wit
5ol U971 1180 and YIAUTEEL, B st Rial! bl SR W T 3 T
supported by the thinned portlons 118f and 118g. In
10 contrast to this, according to the connecting plate 118-4 of
the rectangular coordinate type robot of +this fourth
embodiment, two through slit grooves 119 of a width of about
0.2 mm are formed by a laser beam through a plate-shaped
block to form thinned portions 118f, and 118g, so that the
15 fixed side and the movable side of the plate-shaped block
are connected together via the thinned portion, and a center.
portion 118c, is formed in the portion that is roughly
surrounded by the two slit grooves 119. The fixing plate
117 is formed with holes 117c corresponding to the holes
20 118a.

A resiliency can be provided merely by the cutting
with the laser or the like, and therefore, cost reduction
can be achieved.

Although only the second connecting portion 106

25 out of the first and second connecting portions 105 and 106

is made to have the rigidity in the direction of the Y-axis

table and the resiliency in the direction extending along



20 118a. A resiliency can be provided nerely by the
cutting with the laser or the Iike, and therefore, cost reduction
can be achi eved. Al t hough only the second connecti ng
portion 106 25 out of the first and second connecting portions 105 and
106 Is made to have the rigidity in:the direction of the Y-axis
tahle and the resiliency in the direction gétending al ong .

20~ the X-axis table 102 in ch of the aforenentioned
enbodi nents. However, both the first and second connecting _
portions 105 and 106 may al so be made to have the rigidity ~in the
difection of the YXaaksstahbggeaanQhejﬁgSJé¢@mcyofn tha afo&gﬁegt&gﬁgaon
extending along the X-axis table 102. In this case, it is also
accept abl e t cembpdimeptss esidwaveary both the dEifsteahdskeesgih cehnecting
resiliency as exenplified by the. enpl oynent of a plate having a
bendi ng strespooti®s? k@gb/anflelfp may also & madeftechava theOrigimiter
the connecting plates 118-1 10 through 118-4 and the enplquEnt of a
pl at e havi ng B behgi dgrection ofsthes¥-akisotabkgé/ enflethd zedidideEyethi on
of 0.05 mmsimlar, . to the constructions of the connecting plates
118-1 ? hr oughthe directiom extending alemg e dmpesits t@bdleatl®2114In this

As described_ _above, according to the present 15 i nvention, the
connect i ng neﬂ%%?'fo*tcoﬁﬁecﬁiﬁg t RECPPERPle to emplpye Rlakeshehawiéndd

table has the ,rigidity in.the venent ., direction _of .the first

novi ng unit t?%$£§£§P¢%nﬁ}€ﬁq§H§Ptng resiliengy  4s S5e@rlifiese b¥si Fhency

in the direct} i t he second ,tabl e. fo 5

this connect I%@&fﬁ&%ﬂ;@ d¥ a plate ha%ﬂpgg a r.ben ing stress of -gble Eicgtr/edm
' and a deflection of 0.2 mm for the connecting plates 118-1

10 through 118-4 and the employment. of a plate having a bending
stress of 1969 kgf/cm® and a deflection of 0.05 mm similar
to the constructions of the connecting plates 118-1 through

118-4 in place of the connecting plate 114.
As described above, according to the present

15 invention, the connecting member for connecting the first
table with the second table has the rigidity in the movement
direction of the first moving unit that can move along thel
first table and the resiliency in the direction extending
along the second table. Therefore, this connecting member

20 becomes a rigid body in the movement direction of the second
table relative to the first table, so that the member can
achieve the movement and the. positioning operation of the
second table without deteriorating the accuracy nor
prolonging the settling time nor increasing the siiding

25 resistance or the like by being elastically deformed with
respect to the deviation in the direction extending along

the second table due to the mounting of the pair of first



20 beconmes a rigid body in the novenent direction of the second

table relative to the first table, so that the nmenber can achi eve
t he novenent and the positioning operation of the second table

W thout deteriorating the accuracy nor prol ongi ng the
settling time nor increasing the sliding 25 resi stance or the like
by. being elastically defornmed with respect to the deviation in the
di-tr ecti on extendi ng al ong the secoftl table due to the nount i ng of
the pair of first 21

tabl es and the proce55|g%.accurac The entire

di'scl osure e DBRCessing accuragyti cati on No. 8-246764 filed
on Sept enber 19 1996 i ncl udi ng specification, clains, draw ngs,
and summary is 5 i THeOr pasretiate herddiselbgut-ef er efice Uapaﬁes@ntimtemt

Al though the present invention has been fully described in
connecti on wiApgplimtpreef eNoed &M2ddi7iGdnt £iled on tHeprehbert h19efel296e to
t he acconpanying drawi ngs, it is to be noted that various changes
and nodi fi catinrudimg specifigppiernt cleimfesalrawinigsd | and hsummary Buch
changes and modi fications are to be understood as included w thin
the 3 skyprrarated hexedm anFéﬁ?F@ﬁCaslﬂeﬂﬁe%PWQ% appended

clains unl ess they depart .therefr
y p.Although a%e present invention has been fully

described in connection with thel preferred embodiments
thereof with reference to the accompanying drawings, it is
-to be noted that wvarious changes and modifications are
10 apparent to those skilled in the art. Such changes and
modifications are to be understood as included within the
scope of the present invention as défined by fhe appended

claims unless they depart therefrom.



CLAI M5 1. A rectangul ar coordi nate type robot, conprising:

a pair of first tables (103, 104) that are 5 Juxtaposed wth
|nterp05|troﬁ—e+—aﬁ—+nPeL¥aL~and provided with first noving units
(111, 115), ui ded along the first tables;

a second tatﬂﬂ j@ﬂ ﬂ ts one end connected to the first
nmoyvi ng unit of the first 10 tabl es and the other end
cennected to the first nDV|ng uni t 22rovided for the other first
tabl e; and a second noving unit (101) that noves while
bei ng gui ded al ong the second table and is provided with a working
menber (101a), 15 wherein at |east one connecting
portion of a connectlng portion (105) of one end of the second
table and the first noving uni ELARYSa connecting portion (106) of
t he ‘other end of the second table and the first noving unit is

connected vig a connecty &Qad’e%@aﬁflaﬁslé%rdlﬁgee t$86[ eobdt, 1dSadLI$ing:
118f[err], 118g[err] 118f[err], 118g[err]) having a rigidity in a nnvenent

direction in which the;ilgﬁﬁlnnbmngfumst mp¥B3eand (203, 104) reschitentyei n
a direction extending along the second table. 2. A

rectarjgul ar gaxtdiposee twith r bhberposipiosi of an interval and prewided of
first tables (103, 104) that are 25 j uxtaposed with interposition of

an interval andhprfirgedmoving umité f(lldt, nbibhg weispectively, 1dsided
respectively, guided al ong the first tables;
along the first tables;
a second table (102) having its one end connected
to the first moving unit provided for one of the first
10 tables and the other end connected to the first moving unit
provided for the other first table; and
a second moving unit (101) that moves while being
guided along the second table and is provided with a working
member (101a),
15 wherein at least one connecting portion of a
| connecting portion (105) of one end of the.second table and
the first moving unit and a connecting portion (106) of the
other end of the second table and the first moving unit is
connected via a connectiné member (118f, 118g, 118f,, 118q,,
20 118f£,, 118g,, 118f,, 118g,) having -a rigidity in a movement
direction in which the first moving unit moves and a
resiliency in a direction extendlng along the second table.
2, A rectangular coordlnate type robot, comprising:
a pair of first tables (103, 104) that are
25 juxtaposed with interposition of an interval and provided
with first moving units (111, 115), respectively, guided

along the first tables;



23 a second table (102) having its . end connect ed
to the first noving unit provided for one of the first {MHLN\““TTﬂﬂ+§LJL\\
the other end connected to the first noving unit _ U’m or the
other first table; and 5 a second novin M’@yy

noves whil e being " gui ded al ong the second table and

w th a working menber (101a), wher ei n one ehd
of-.the second table is fixed to the first noving unit, and a
connecting portion (106) of the 10 ot her end of the second table and
the first noving unit is connected via a connecting nenber (118f,
118g, 118f[err], 118g[e 1 18g[err], 118f][

118g[err]) having a ri g?d#? nd, Ea%%eﬁéﬁ) ll‘é“” lﬁ?r%’&% end; ﬁoﬁh?ﬁﬁeflhe
first nmoving uni resi y I rec extend]

al ong the seéﬁﬁdEPSbI ul SmOVlngSIHHIZ proxlﬁggta<ga|g% Cd%#dl %f§5
robot as cl ai 4! and thecﬁﬁﬁﬁénE&do o%heé%gﬁeﬁélthe flrat 5P kn?lggige

connecting ne er i 'S provi a pra Shape

118-1, 118-2, ﬂ&#&é€d3¥8%‘%b. %1&%% tabl? Xeglgenter portion (118c)

made to serve as a fixed side to be to the first noving

unit, g a 48 SRR Pesi ©| PLéL Naghat SmPees PRKRL e Beiﬁgon

made to serve as a anabIe side to be fixed to the second t abl e,

and through hghted lifshg thie sebbdd @ablle dhdelier broviddd] Rith, a working
118e2, 119) ‘are fornmed in the pl ate-shaped block so that the 25 fixed

si de and t he memksdat e(101dg ,0of t he pl at e- shaped bl ock are connected
via thinned portions (118f, 118g, 118f[err], 118g[err], 118f[err],
118g[erre], 118f[err], wexgisrréone end of the second table is fixed to
the first moving unit, and a connecting portion (106) of the
10 other end of the second table and the first moving unit is
connected via a connecting member (118f, 118g, 118f,, 118g,,
118f,, 118g,, 118f,, 118g,) having a rigidity in a movement
direction in which the first moving unit moves and a
resiliency in a direction exfending along the second table.
15 3. A rectangular coordinate type robot as claimed in
claim 1 or 2, wherein
the connecting member. is provided by a plate-
shaped block (118’. 1'18-1, 118-2, 118-3, 118-4) that has its
center portion (118c) made to serve as a fixed side to be
20 fixed to the first moving unit,
the plate—shaped block has its peripheral portion
made to serve as a movable side to be fixed to the second
table, - and through holes (118d, 118e, 118d,, 118e,, 118d,,
118e,, 119) are formed in the plate-shaped block so that the
25 fixed side and the movable side of the plate-shaped block
are connected via thinned portions (118f, 118g, 118f,, 118qg,,
118f,, 118g,, 118f,, 118g,).



24 4. A rectangul ar coordi nate type robot as clained in

claim3, wherein the through holes fornmed through the

pl at e- shaped : bl ock so that the fixed side and the novabl e side of

are st grooues (110 oo g comeet e Vot anoul TR HILAEND .

ropbot as clained in claim3 or 4, wherein t he

t ki nned portions (118f, 118g, 118f[err]24 118g[err], 10 118f[err],
118g[err], 118f[err], 118g[err]) are portions that extend in the

mpvenent direction in which the first noving unit noves so as to

havetherlgl ity int ﬁ{;ﬁﬂ{ d [ .

di rection cro4SjS| ng thet}em)vemen d-LI rec@)rﬁglgq%s y§>e robot %g;vée.'l%ﬂ“éad n
resiliency in.jtfig, &, 03aicR@idi rection. A rectangul ar
coordinate type robdt as clainmed in - any one of clainms 1 through 5,

wher ei n the rSRN KA1 FRRRAI Sthddddih dHS 01801 sapde

rigidity in the novenent direction of the first noving unit ave

the resilienck sapthhe tole fEtidi BYdedand itHeOmodible sidesioH atlee by
being el astically deforned in response to a deviation in the

di rects on extpddierghapady bIvclsearsad doabtlezted via thHee thnimmdtpogt bords
processi ng accuracy of the pair of first tables, in the direction
ext endi ng al are tdid tsguooyesaldlds) . _
5. A rectangular coordinate type robot as claimed in
claim 3 or 4, wherein
the thinned portions (118f, 118g, 118f,, 118q,,
10 118f,, 118g,, 118f,, 118g,) are portions that extend in the
movement direction in which the first moving unit moves so
as to have the rigidity in the movement direction and is
thin in a direction crossing thé movement direction so as to
have the resiliency in the crossing direction.

15 6. . A rectangular coordinate type robot as claimed in

~any one of claims 1 through 5, wherein
the connecting members (118f, 118g) having the

rigidity in the movement direction of the first moving unit
have the resiliency, capable of reducing a siiding
20 resistance by being elastically deformed in response to a
deviation in the direction extending along the second table
due to mounting and processing accuraéy of the pair of first

tables, in the direction extending along the second table.



