;e3e-Y, -VARGT, @1 @ ASSEMBLI NG DEVI CE BACKGROUND OF THE | NVENTI O\ £ 0€T02002r

2002 "The present i i | ates to an assenbling device for supplying
and assenbling a wmmmm&““mmwﬂg ect. There have been proposed vari ous
assenbl i ng device sse ing a part on an object. For exanple, an
assenbl i ng device for™8t™®%ching a circuit board to a chassis yyj

has been proposed as shown in FIGS. 16 and 1? of the accorrpanmllﬂﬁlnﬂmwmmﬁ
The proposed assenbling device has a head 1000 novable in an Xt

diTection for supplying a screw 1003 to a circuit board 1001 and #éddtassi s
1002. The screw 1003 is supplied to the head 1000 froma screw supply unit
1005 nounted on a table 1004. ABSEMBHING APPIGE unit 1005 is placed on an
upper surface 1006 of the table 1004, and occupies a portion of the table
1004. The screw supply unit 1005 is placed on the upper surface 1006 of the
tabl e 1004 because the head 1000 can be noved only in a novenent range L

al ong the XBRGKSROUNBCOFONHETHHVEBNOION the screw supply unit 1005 has to be
positioned within the novenent range L. Accordingly, an area 100? shown as
hatched in FIG 16chd hatesant binypeaciocat ¢ yatusedtd can wos kerainl the upper
surface 1006 of the table 1004 is |imted because of the 1 ~r Z 4 OCT
212 presencéevfcéhtoscseppsvppbyandi as$@@blihg erdertt onbenabbgeta .pl ace a
| arger circuit board 1001 or chassis 1002 on the table 1004, the area 1007
on the table 1004 Mesrd idree iverrasechoned vael ooy cresembbhige devicebe head
1000 in the X-axis direction has to be increased. Stated otherw se, the
assenbl i ng flevi aesbmblingba bacteasedni pboeetal | Fer zexampBencent he screw
supply unit 1005 is placed on the upper surface 1006 of the table 1004,
there are |assembliong davine Eprestshchhagchr edirtubdabdatB0toand t he

chassis 1002 which are workpi eces that can be pl aced
chassis with screws has been proposed as shown in FIGS.

16 and 17 of the accompanying drawings.

The proposed assembling device has a head 1000
movable in an X-axis direction for supplying a screw 1003
to a circuit board 1001 and a chassis 1002.

The screw 1003 is supplied to the head 1000 from a
screw supply unit 1005 mounted on a table 1004. The screw
supply unit 1005 is placed on an upper surface 1006 of
the table 1004, and occupies a portion of the table 1004.

The screw supply unit 1005 is placed on the upper
surface 1006 of the table 1004 because the head 1000 can
be moved only in a movement range L along the X-axis
direction. Therefore, the screw supply unit 1005 has to
be positioned within the movement range L.

Accordingly, an area 1007 shown as hatched in FIG.
16, that can be practically used for work on the upper

surface 1006 of the table 1004 is limited because of the



on thent abl e 1004. Another disadvantage is that after the circuiz, poarag
1001 aMd the chassis 1002 are fastened together by screws, the screw supply
unit 1005 presents an obstacle to replacing themwith a new circuit board
1001 and chassis 1002. SUWARY OF THE INVENTION It is an object of the
present invention to provide an assenbling device which solves the above
probl ens, can be reduced in size, and allows an object or a workpiece to be
replaced efficiently. According to the present invention, there is provided
an assenbling device for supplying and assenbling a part on an object,
conprising a table and a 2 2 ~p Cs 2002 - first noving neans di sposed

above the t bl Q). ddie Jd rste T N0 LEADS, |0l L0 g 2 Gyl dgAnd @, pwab e

body, the g i'de exte ng I1n a ection paral to a surface of the

tapl e out Ofyi3 J ang%Idkdl ofl LG 1Bl & 12 POSLE! PORH of Ny LDV B! £, podly

bei ng novable ositi1on out e range in eis

posi 1 oned. The,fJ rslIPidlg, MaNs JULL heto £OIPTLsl ng the gl g, ext gndi ng

in the first direction, e no ody nova et%ﬁong e gui de; " and a

nol der for "ol ding. & fiead et ashatly, g b, ovan) o, bogy, Lhiegapi g has a

protrudi ng gui de projecting alonhgt TSt ion fromihe range in

whi ch the t%.l?ll ethieS Xp-%gelté Q¥ ocnt-&[kﬁ?eq?asa%npé '15159 :fjr?é/x!'% segé”t téq:l’atce%rrpri S€es

second novi Ng neans di spose | e and nova In a second direction

transverse i ide,fdd Sterll G s dd1Ga O £61, DL1 1Y SPUN Efle 204 s, SeCOnd
The urt

novi ng neans. assenbl 1 ng devi ce er conprises parts supply neans
di sposed in @A f1Qsit ign bel ow the protrudi ng guide. The hol der is capable of
replacing a parts

{ Since the screw supply unit 1005 is placed on the
upper surface 1006 of the table 1004, there are
limitations on the sizes of the circuit board 1001 and
the chassis 1002 which are workpieces that can be placed
on the table 1004. Another disadvantage is that after the
circuit board 1001 and the chassis 1002 are fastened
together by screws, the screw supply unit 1005 presents
an obstacle to replacing them with a new circuit board

1001 and chassis 1002.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide
an assembling device which solves the above problems, can
be reduced in size, and allows an object or a workpiece
to be replaced efficiently.

According to the present invention, there is
provided an assembling device for supplying and

assembling a part on an object, comprising a table and a



assenmbling head with another head for processing an object. The g@kdyrbﬂﬂﬂ
the fiTst noving neans is supported on colums vertically extending from
opposite ends of the table. 3 ~ 4 OCT 200Z The hol der has an actuat or
for moving the head on the guide in a third direction transverse to the
first direction and also transverse to the second direction. The above and
ot her objects) features) and advantages of the present invention wll
beconme nore apparent fromthe foll ow ng description when taken in
conjunction with the acconpanying drawi ngs in which preferred enbodi nents
of the present invention are shown by way of illustrative exanple. BRI EF
DESCRI PTI ON £Qf sEHRFRAY MeBnfl Gisbdsed@ dyadadtd waniew ofe a agsenbl i ng
device according to a preferred enbodi nent of the present invention; FIG 2
is a view showirg tRamsserlidigdeVita dd | rated dut £z a2, Wid an
object and a head renoved therefrom FIG 3 is a view show ng the

assenbl i ng devigee ddddnstingt ag ian filret 2 iWddt idd % 19WIPl 86 Wi t, etc

further omtted fromillustration; FIG 4 is a perspective view of the
assenbl i ng dewifee Ofo fFlthe 3223 Vit f r0MPdrdde Backin G tife igarud ront
el evational view of the assenbling device illustrated in FIG 1; FIG 6 is

a plan vi ewpfsitthenassentld RABvaeMiLdAy b4 ddChAabile to a position
out of the range in which the table is positioned.

The first moving means further comprising the guide
extending in the first direction, the movable body
movable along the guide, and a holder for holding a head
detachably on the movable body, the guide has a
protruding guide projecting along the first direction
from the range in which the table is positioned.

The assembling device further comprises second
moving means disposed on the table and movable in a
second direction transverse to the first direction, the
object being mounted on the second moving means.

The assembling device further comprises parts
supply means disposed in a position below the protruding
guide.

The holder is capable of replacing a parts
assembling head with another head for processing an
object.

The guide of the first moving means is supported on
columns vertically extending from opposite ends of the

table.



Lillustrated in FIG 1; FIG 7 is a side elevational view of the
assenbl'ing device illustrated in FIG 1; FIGS. 8 is a viem/shomﬁn64tﬂ%rznz
manner in which screws are supplied to and threaded into an object by the
assenbling device illustrated in FIG 1; FIG 9 is a block diagramof a
controller of the assenbling device illustrated in FIG 1; FIG 10 is a

vi ew show ng the nmanner in which a first noving neans shown in FIG 1 is
driven, FIG 11 is a view showing the manner in which a second novi ng nmeans
shown in FIG 1 is driven; FIG 12 is a view of an arrangenent of plural
assenbl i ng devices shown in FIG 1, FIG 13 is a perspective view of an

assenbling device ggeondiaert Gadn@lnhel riEked MY vilhe LU g idwention;
FIG 14 is a plan view of an assenbling device according to still another

enbodi ment  afhd ke iRILSeNta i1 | Dk et Bn 10rdSsPeféONto el gV at i pal vi ew of
t he enbodi nrent shown in FIG 14; FIG 16 is a plan view of a related art

assenbl i ng daweedicNGndd Gldd tfafeFd s vd evhOf st hend eh at el oh . 5
~40CT2~2 assenbling device shown in FIG 16. DETAILED DESCRI PTI ON OF THE

PREFERRED ENMBCDI VERNES Brefer hed @mb@&i@%@@%gy,tﬂggﬂygggynaﬂ&wention\MII
be described in detail below wth reference to the acconpanyi ng draw ngs.

The enmbodi mertvanitaigely Wi lche ghessdn bedh-hal e pr ebessrs spesific
enbodi ments, and hence have various technically preferable limtations.

However, thepyeafe toff die dHWefdl Wity Ndsd 416 ¢ B6h twhéher Pr&f ef 4 ed
enbodi ments unl ess specifically indicated otherwise. FIG 1 shows the
preferred erdeodivieintief wartmsaesrd ¢ agmstawt ey 1 setog € g $19i the present
i nvention. The assenbling device 10 generally has a table 12, a first
novi ng neanprkferand @nbechinkimyidl) tansreddent invention are shown

by way of illustrative example.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of an assembling
device according to a preferred embodiment of the present
invention;

FIG. 2 is a view showing the assembling device
illustrated in FIG. 1 with an object and a head removed
therefrom;

FIG. 3 is a view showing the assembling device
illustrated in FIG. 2 with a parts supply unit, etc.
further omitted from illustration;

FIG. 4 is a perspective view of the assembling
device of FIG. 3 as viewed from its back:

FIG. 5 is a front elevational view of the
assembling device illustrated in FIG. 1;

FIG. 6 is a plan view of the assembling device



. . . _ ocT 2R
In the assenbling device 10, various novenents can be perforned i n&h
X-axis*direction (first direction), a Y-axis direction (second direction))
and a Z-axis direction (third direction), as showmn in FIG 1. FIG 1 shows
the assenbling device 10 in its entirety. FIG 2 shows the assenbling
device 10 with an object 18 and a head 20 renoved therefrom FIG 3 shows
the assenbling device 10 with a parts supply unit 22 and a support plate 24
of the second noving neans 16 omtted fromthe illustration of FIG 2. FIG
4 shows the 6 ~t~ 0 CT ?~2 assenbling device 10 of FIG 3 as viewed
fromits back. The table 12 is of a small size which can be placed on a
base 26 suchii@stfsdeskinfptcexanple, as shown in FIG 5. As shown in FIGS.
6 and 7, the table 12 has a front panel 28 and a rear panel 30. The front
panel 28 shown in fld3S.7 4 and i ddSe Pewd Olomdfh e r@@r&m@gaggerh&gﬁ%d (a
functional card with an integrated circuit) and various connectors 36) 38,
etc. The reggvpadel1 BPsshovbai inFFE&s.41has a main switch 38, a power supply
receptacle 40, various connectors 42, 44, 46, 48, 50, etc. As shown in

FIGS. 1 to 4, the gy e gl2 has i Hb oL I 808 P2in | Phide il lustrated
enbodi ment) the table 12 is an el ongate rectangul ar or square shape as

viewed from¢heyd-axé ss@%ﬁ%aoao(aﬁat tgakadbsechitonkn Fheekicr st wRYI Ng
means 14 has vertical columms 12B, 12B attached to rear ends 12A, 12A of

the table 12ssdhe1{id StevD¥ENg1MBERSatddi sSnnPEBt ed; al ong the X-axis
direction (first direction) which is preferably parallel to the upper

surface 52 of the pmhl & k& alheloclaxdSadtdmecdi o dsnthel Bé@reoAStiRe | at er al
direction of the upper surface 52. In FIGS. 1 to 3, the first noving neans
14 has a guisleePl stuppdetclei hlauposateaninerpte fromthe table 12, i.e.,
suspended by the colums 12B, 12B. The first noving neans 14 can nove and
position the head 2@ .i na hiss )& axiew 7showimg OcHE H¥Peofli fecthdeh dhe first
novi ng neans 14 has the guide 60 along the X-axis direction, a novabl e body
62 (see FIl GFizZ3t nmoahie méang thewguider66, antisadholder 64 for hol ding the
head 20 detachably on the novabl e body 62. The guide 60 has a protrudi ng
gui de 99 whi ch serrzes t1d nivea andewoshdwiong tite: heathe&d) im whpahts supply
position SP. Specifically) as shown in FIGS. 1, 5, and 6) the protruding
gui de 99 profectd thovinposeansnshawnofint A&Gr ahgésofirikenupper surface 52 of
the table 12, to one side of the table 12 in the X-axis direction. The

gui de 60 may be ofFf I .cdristiruck ivievaseEweirpngement of plural

assembling devices shown in FIG. 1;

FIG. 13 is a perspective view of an assembling
device according to another embodiment of the present
invention;

FIG. 14 is a plan view of an assembling device
according to still another embodiment of the present
invention;

FIG. 15 is a front elevational view of the
embodiment shown in FIG. 1l4;

FIG. 16 is a plan view of a related art assembling
device; and

FIG. 17 is a front view of the related art
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FIG 10) for exanple. In FIG 10, the guide 60 has pulleys 68, 70, a notor
72, and a toothed belt (also referred to as a timng belt) 74 which is
trai ned around the pulleys 68) 70. The novable body 62 of FIG 2 is
attached to the toothed belt 74 and guided by a guide bar 69. The notor 72
may conprise a pulse notor) for exanple. Wien the notor 72 is energized,
t he novabl e body 62 is noved by the toothed belt 74 trained around the
pull eys 68) 70 and can be positioned in the X-axis direction. The hol der 64
i s detachably nounted on the novable body 62 by screws or the like. In FIG
1, the head 20 is detachably supported on the hol der 64. The hol der 64 has
a driving cylindar) /0. f i of ILfting.the head 20 in nultiple steps
in the Z-axiiédlre%%l%n§%¥£?¥gggggn 53 EE%(’:r‘ggOOZ direction). Wen the
driving cylinder 70 is operated, a slider 73 of the holder 64 is vertically
noved in the Z axis direction. The head 20 is detachably held on the slider

73. The h i i b i i 76
T3] ThE oot 20 et SBMEEARBATLE haoLiLoeLing apdDolding o scrow 76
connect ed to a SUCtP%“%QelP}'etd 78%1}30 % JLE dsfucéﬂeonpruens! tnt7811{ dergﬁltp\grg;\%?%]et he

head of the screw 76 is attracted under vacuumto a tip en head

20. The head, QQud oty te XACHHN BLELECE L, SELEN J0. M LD gpiotor Of

pneumati c pressure to read the screw Into a screw ho 8? t he obj ect
| 8. The heaqagggdgy% Jnaggb positioned above the parts supply unit 22
by the first nDV|ng}%§5ns 124, A shown in FIG 1, the parts supply unit 22

hol ds a successi onz@f. LGRS meh:t MBNR s, head, 2Q dS- %Sééibo&leéjw above a
t 22, 1.e., Iinthep P

screw 76 on the parts supply uni arts supply position SP

as shown at ﬁ&é%gﬁﬂédﬂbﬁéﬁié{bF%ﬁ%oé&méb€s?UgﬁéoﬂeHQéth25e599¥@ﬁLQ FIG 1

is operated to attract and hold a screw 76 under vacuum when the head 20

i s moved to @ dsidd 0y (Besdroywnd m FhGadiOhs 2 RRKIdILN (Qe Shayy idk FIG
8, the head 20 can position and thread t%elsc?em176 into théaobject 18. The

second NOVi nghdTeafifenkfi dis i NG PO ok Boed Ned hend prordeFAT 20034 hakes12,
and has a guide 80 and a slider 82 as shown in ﬁ?GS. 2 and 11. The guide 80

has pul | eys BR.e, spediHifa 86y oHdh GatOOthedebpl e 88 With a slider 82
nmount ed

FIG. 1 shows the preferred embodiment of an
assembling device 10 according to the present invention.
The assembling device 10 generally has a table 12, a
first moving means 14, and a second moving means 16.

In the assembling device 10, various movements can
be performed in an X-axis direction (first direction), a
Y-axis direction (second direction), and a Z-axis
direction (third direction), as shown in FIG. 1.

FIG. 1 shows the assembling device 10 in its
entirety. FIG. 2 shows the assembling device 10 with an
object 18 and a head 20 removed therefrom. FIG. 3 shows
the assembling device 10 with a pérts supply unit 22 and
a support plate 24 of the second moving means 16 omiéted

from the illustration of FIG. 2. FIG. 4 shows the



thereon. The slider 82 is. guided by a guide bar 83. Wen the 2wt 0CT 2082 s
epnergi zed, the slider 82 is noved by the toothed belt 88 and can be
positioned in the Y-axis direction. The X-axis direction, the Y-axis
direction, and the Z-axis direction are perpendicular to each other. As
shown in FIGS. 1 and 8, the support plate 24 is detachably nmounted on the
slider 82. As shown in FIG 1, the object 18 is detachably attached on the
support plate 24 under suction, for exanple. The object 18 nmay conprise a
chassis 18A and a circuit board 18B, for exanple. The circuit board 18B can
be fixed securely to bosses 18C of t he chassis 18A by t hreadi ng screws 76
into the bosses % C. T% asse ce 10 can t assenble t.he circuit
RN 75

board 18B of St VISR Wi t P He screv@sS 76-5"9 "ého'iﬁs c]b‘nt roll er
100 for instructing th to 6_and _the drivi yl

operate. A card regﬁgrggg?rsagoﬁﬁee el FBaFE s&éﬁtyggFg Cf&o emﬁgﬁcﬁﬁ I C
card 32 is inser% to th card r aggrzglf t he ard re%%gr 90, rg@fs t he
sof t war e of °4n%a ?&?bl i'ng process 0 rts ot edj éct

fromthe IC 10 24. OGTI 212 ard 32 nd rans ts he read sof ware to
the control Per ﬁﬁOShﬁy EISE |g connZCtéé & %gngrolﬁer 286 and has

an ON button 96A grg 2 rﬁ‘;a% t&:a@l Qllgofor Bur@r ﬁéonﬁ%g ngs khown in

respectivel % e asse ShowR i 1 exanpl'e o

operation of ItGrge qssé%rablr % devige 10 f rasi%erg%] g’rg"e%r}ld fc} XA tpe chassi s

18A and t he cr rcurt ard B t 0 "each o er Wit e descri bed

bel ow, The 135515, L9Aa04 L1G,CIscee ARl 08 duy o &5, 18) are

placed in a su Ser poséd rélation on pl'ate 4 hown a]t p05|t|on
(B) and (C) J cCéor% 3'ghe %bj eGlt. 18 may be supplied automatically by an
ext er nal automatr c supply 3evr ce (| ncl uding a robot or the Irke) or

TReLed P bhe nOBKET s lbosRatts s aRENtekl 28, 00 D Fulh, bRy
parts SUpplﬁSQo%'EBQ%rS%ub§130@@%%ﬁ%%é¥%téb, various connectors 42,
44, 46, 48, 50, etc.

As shown in FIGS. 1 to 4, the table 12 has a plane
upper surface 52. In the illustrated embodiment, the
table 12 is an elongate rectangular or square shape as
viewed from the Z-axis direction (vertical direction).

The first moving means 14 has vertical columns 12B, 12B
attached to rear ends 12A, 12A of the table 12. The first
moving means 14 is mounted along the X-axis direction
(first direction) which is preferably parallel to the
upper surface 52 of the table 12. The X-axis direction is
the same as a lateral direction of the upper surface 52.

In FIGS. 1 to 3, the first moving means 14 has a
guide 60 supported in a position remote from the table 12,

i.e., suspended by the columns 12B, 12B. The first moving

means 14 can move and position the head 20 in the X-axis



correspond to the protruding guide 99 of the guide 60 of the first noving
means. The protruding guide 99 projects in the X-axis direction fromt
table 12 near a left-hand side 12S thereof. The projecting stat@4o8Ct
protruding guide 99 is clearly shown in FIGS. 5 and 6. 11 2 4 oCT 2~2 The
head 20 is mounted in advance on the slider 73 of the hol der 64 shown in
FIG 1. The controller 100 shown in FIG 9 gives a coommand to the notor 86
to_nove the object 18 in the Y-axis direction on the upper surface 52 of
the table 12 and position the object 18 in a predeterm ned position. The
controller 100 also instructs the notor 72 to position the head 20 over a

screw 76 in _the parts s | v.position SP. The ntroller 10Q .actuates the
cyl i nder 70% &€ P‘thgggegagi PSFlQFtPﬁ@?ﬁnggthéssgﬁgwgfédﬁné r vacuum

h t th iti A) i.n FIG 8. Th traqll 00 t th

oyl Ender 724335 P8 A eh SR TR Al HER DE 14 nE eI 7o

tt ted t t i t X- i i ti t h j t o FIG 8
Shown &t podlt FE2PRF LoRg) e ettt dad i hothddndt Hive a hol e bf
th i it,.bqard 18B. | i nd 70 | t uat in, head 20
{hreads. t heNOIAMRST Een 8 tnd iRk ARy A it et & e B D 50 a hol &
f the b 8C. T IS, . t, t . | nbl d fi
Che o1t out ¢ THEaPH 088 0n0RT o BEPER B i e o SR G (e TTE Hhes, o 184"
with a pIuraIL%y %f Scr e 1o%5'hé§h%9%95§ eql%ppv%, tQﬁlagPenblép . devi ce 10
of the pr esBRYS APENPPSA HES tRE FIRT I rig gwpaaetgsg A 2P % ocT Z-

extensi on_qQf the gui of _the, first 1.ng aps 14. hown in FIGS.
1) 5, and GF%fheEB?g ?gg?ggygu?%egBBWEr6Fg§¥§grrgﬁ1 he%Fgfﬁﬁhgﬁﬁ side 12S

of the tabl ?)r%%.ru_'g ggggFlg?ﬁsggpl o%@étﬁz%;ocaa” &%Zipgiao%e%dlé%e(ﬁfdgﬁfgti on bel ow

t he protrudirng gui e parts supply unit I's1n of the

tabl e 12 and.daes JHotuaead Lo he alaced n £ ha, Jinpsh Surdf ace, 52,00 the

table 12. The parts supply unit may be spaced fromthe table 12 and
mounted on Eq%eb%%et%@ &3ble 12 in the X-axis direction.

The guide 60 may be of a construction as shown in
FIG. 10, for example. In FIG. 10, the guide 60 has
pulleys 68, 70, a motor 72, and a toothed belt (also
referred to as a timing belt) 74 which is trained around
the pulleys 68, 70. The movable body 62 of FIG. 2 is
attached to the toothed belt 74 and guided by a guide bar
69. The motor 72 may comprise a pulse motor, for example.
When the motor 72 is energized, the movable body 62 is
moved by the toothed belt 74 trained around the pulleys
68, 70 and can be positioned in the X-axis direction.

The holder 64 is detachably mounted on the movable
body 62 by screws or the like. In FIG. 1, the head 20 1is
detachably supported on the holder é64. The holder 64 has
a driving cylinder 70 for lowering or lifting the heaa 20

in multiple steps in the Z-axis direction (third



shown jn FIG 5. Therefore) the space on the upper surface 52 of &h@CT e
12 can be fully used for placing the object 18 or workpi ece thereon,

wi t hout bei ng occupied a portion of the upper surface 52 by the parts
supply unit 22. The upper surface 52 can sufficiently be used to place the
obj ect 18 thereon, and hence can place an object 18 having a w de area
thereon. Since the parts supply device 22 is not nounted on the upper
surface 52) the object 18 can be placed on and renoved fromthe upper
surface 52 highly efficiently. Inasnmuch as the parts supply unit 22 may be
positioned on the base 26 substantially in alignment with the protruding

gui-de 99, the_parts_supp unit 22 can_be sition with |arge freedom
Resi des) th§16§FF§°§3pp|§Mﬁ%i%gﬁzgabéé“ﬂofggbg eﬁrzgléﬁs?p§€égepf Bt is
large in 13 . .2 ~ Q,CT _?~.size, and _hence a w.de choice is ,available of

si zes for tﬁéléﬁfthSﬁﬁplt;l;leu ot g3 s'rghé‘shé’aﬁf"ﬁ’(faslﬁré’mﬁ‘qu‘?qs:l’@ the &-

det achably nmounted_on the sljder. 73.0f the holder 64. |f_the head 20 for
suppl yi ng_ afitt*th éﬁafﬁd°§6reage7gé?§ %8pfﬁcgatﬁf§ﬁbéyhgﬁagh8§iﬁ ®anot her
function, then.the ?ssenbllng device 10 may be used as a device for
performing § ¢R®andfher functi on. For exanple, a head having anot her

cUtting head for CHEEiH8 anz8bi bk I8-BFonErarols Roz2re RERs Fof “dppl yi ng
an adhesive _to_an ohject, a i,ni_n ead far dividi.n circuit hoard
into predet EP?ndﬁga %i %ré:tﬁgﬁogg?%%rleaasggﬁgériaﬁg ﬁg‘gﬁa%6fl%s%h§erﬁcﬁge‘bg7r s on a
circuit board, F . an ange having a plyrality of .

assenbl i ng é%&?cég%léggﬁg&ﬁﬁﬁﬁ F %% ggaaﬁngé?tgogﬁﬁﬁgﬁguﬁPta2§uF§1°n

posi ti oned . ow-, . he rudin i .of the first i ng, means .1 4 of
each of theggégeggriHgﬁ%%v?g%sgﬂggigﬁeggé?tggsh%p??éﬁﬁgngzzgﬁﬁygﬁgddisposed
in a parts p [ SE Lo t adj t . tahl 12. This
arrangenentégfE%ﬁeggﬁﬁﬁa?@asge%%f?%gtggvpgggrlgkgggﬁpfgégbq%fh%ﬁﬁ%1mﬁdth
110. The plypal o2ssgmbhicnd 9@vi cege 1eganyhe 00tLO! i oor di nat ed
fashi on by a coﬁputer 120. 14 ~ ir %rﬂ 2~ EW(&E%% gﬁgmsgggugssenbling

device 10 ageerdbRgat 9-2aat Her wamhodi FRRb 0h ! Be ARGTent Jrawention., The
assenbl i ng device 10 sﬁomm in EIG. 13 dif%érg ?r§%1t%eqhggghbllﬁbqﬁgvice 10

shown in Fl GhrlalinchBakctbe 9@l 4ams 12BcrldBneh et ke fineStopgiRding greans 14
are attached to the rear panel 30 of the table 12. The colums 12B) 12B

attached to the refiie PREgk 36 SbhOMetREvHAPLAASHEE BEEoR2a0ELLNE LAkl e 12 to
provi de a wi der area that can be used. The colums 12B) 12B are | ess

obstructivephetBo¥appny Qhithe20Byeeheld iGshemnodehndi ke atfs e asggnbling
device 10 shown in FIG 13 are identical to those of the assenbling device
10 shown i nshb@n 1in Fac.t hosehdebairts, sueberenae tsheuhdillaes rade to the
description of the structure and operation of the assenbling device 10
shown in Fl Buctession of screws 76.
When the head 20 is positioned above a screw 76 on
the parts supply unit 22, i.e., in the parts supply
position SP as shown at a position (A) in FIG. 8, the
suction unit 78 shown in FIG. 1 is operated to attract
and hold a screw 76 under vacuum.
When the head 20 is moved to a position (B) shown
in FIG. 8 or a position (C) shown in FIG. 8, the head 20

can position and thread the screw 76 into the object 18.

The second moving means 16 is incorporated in the



FIGS. 14 and 15 show an assenbling device 10 according to still another
enbodi nent of the present invention. The assenbling device 10 shoerd 08T 202
FIGS. 14 and 15 is identical to the assenbling device 10 shown in FIG 1 in
that it has the table 12 and the second noving neans 16. The assenbling
device 10 shown in FIGS. 14 and 15 has a first noving nmeans 14 incl uding
protrudi ng guides 99, 199 disposed respectively in left- and right-hand
positions thereof. Specifically, the protruding guide 99 extends into a
side facing a | eft-hand side 12S of the table 12) and the protrudi ng guide
199 extends into an 15 ~ 4 06T 2~2 opposite side facing an anot her side

12P of the table . Wth the_above afrangenent, .the ad _20.can nove al ong
t he gui de 60t%#et%%’f??éth%%v?n uﬁggné613g§natﬁé1§5§iggdPFegpPgﬁ afid

further into i der _ran c tensiyve wt.h the ot rudin ide 99 or the
br ot rodi ng. iras | 6endr oD, IR TR M a S BRPLEH et %l 8 TRBos
respective trudin ui des .99 9 th arts _supplying capability of
thepassenblfég'd%Qécg g%ﬂt%%diR%}gaggdvlgﬂegpfgégﬁfpsazgﬁgPGﬁ%is noty
limted to the above odingfts.%#rnthe hgl trated e odinen%s, t.he
obj ect (wor kpFBERI™ 18 T Flstti bl a° o7 tH %cgf%y ahd? ) 25 rRAT t S hoarfrer
However, the_object 1S,is.not linmted tp.those.co nents, but_ nay.be
conponent s iﬁh%{%%F°¥i%%d§so?n3¥ éE?QFogh%xgﬁb?g nF fﬁemﬁ§§§ 5 ¥§e

| deri head, .t h i i it.b f le. If th
hoad has’a fExerhes HelE POLERL UBX RE BofLERUhEA Rl el Ha¥ABhial pi ece.

or a circuitdgggégioghe actuator for vertically noving the head 20 is not
limted to a driving cylinder) but nmay be a conbination of a notor and a

feed screw. The fi rﬁ%_ @P-Vaiaﬁ% r&%céi‘oﬁ,hetlf% Ax1 8 Ol es Lop;gRd Lhe sggond

nmoving neans in the Y-axis direction nmay also be a I hatioh of a notor
and a feed S£[§¥ﬁs1§irec515h0§£e~885pendicular to each other.

As shown in FIGS. 1 and 8, the support plate 24 is
detachably mounted on the slider 82. As shown in FIG. 1,
the object 18 1s detachably attached on the support plate
24 under suction, for example. The object 18 may comprise
a chassis 18A and a circuit board 18B, for example. The
circuit board 18B can be fixed securely to bosses 18C of
the chassis 18A by threading screws 76 into the bosses
18cC.

The assembling device 10 can thus assemble the
circuit bo;rd 18B on the chassis 18A with the screws 76.

FIG. 9 shows a controller 100 for instructing the
motors 72, 76 and the driving cylinder 70 to operate. A
card reader %0 is connected to the controller 100. When
an IC card 32 is inserted into the card reader 90, the
card reader 90 reads the software of an assembling

process of parts on the object 18 with screws from the IC

10



According to the present invention, as described above, the assenbl%'hg?cszz

device may be small in size and allows an object or workpiece to be
replaced highly efficiently. Al though certain preferred enbodi nents of the
present invention have been shown and described in detail, it should be

under stood that various changes and nodifications may be made therein

W t hout departing fromthe scope of the appended clains. 17 2 4 ocr 2402
What is clainmed is: 1. An assenbling device for supplying and assenbling a
part on an object, conprising: a table; and a first noving nmeans di sposed
above said table; said first noving neans including a guide and a novabl e

body; said gui-de et andi REandm dd e ddRCtIIRAFAldLlco a surface of
the table out of a range in which said table is positioned; said novable
body bei ng pRwaklg 1@ agposition out of the range in which said table is
positioned. 2. An assenbling device according to claim1, wherein said

first moving meansafugiben §6MREi sbhdesabd GHi d8eC¥bARMLAY eirn 1901 Al I St
direction, said novabl e body novabl e al ong sai d guide, and a hol der for

hol ding a head det aghalittcen ssal APl Dot i sk DU gle hias sPrat rudi ng
gui de projecting along said first direction fromthe range in which said

table is pogihld @7¢d. r3sphtassal e G &b 1AGRPLIqHVikd O ¢l dWl, 1.4 urt her
conprising a second noving neans di sposed on said table and novable in a

second diregligonqtransverse to said first direction, and said object being
nount ed on said second noving nmeans. 4. An assenbling device according to

claim2, 18 An example of operation of the assembling device 10
for assembling and fixing the chassis 18A and the circuit
board 18B to each other with screws will be described
below.

The chassis 18A and the circuit board 18B, i.e.,
the object 18, are placed in a superposed relation on the
support plate 24 shown at position (B) and (C)} in FIG. 8.
The object 18 may be supplied automatically by an
external automatic supply device (including a robot or
the like) or manually by the worker.

The parts supply unit 22 shown in FIG. 1 is
disposed in the parts supply position SP alongside of the
table 12. The parts supply position SP is formed so as to
correspond to the protruding guide 99 of the guide 60 of
the first moving means.

The protruding guide 99 projects in the X-axis
direction from the table 12 near a left-hand side 12S
thereof. The projecting state of the protruding guidé 99

is clearly shown in FIGS. 5 and 6.

11



Z ~ ocT further conprising a parts supply nmeans di sposed in a posi tg »OCT m
bel ow said protrudi ng guide. 5. An assenbling device according to claim 2,
wherein said holder is capable of replacing a parts assenbling head with
anot her head for processing an object. 6. An assenbling device according to
claim2, wherein said guide of said first noving neans i s supported on
colums vertically extending fromopposite ends of said table. 7. An
assenbl i ng device according to claim2, wherein said hol der has an actuator
for noving the head on said guide in a third direction respectively
transverse to said first direction and to a second direction which is

t t id_fi t i t.i 1 . .

AN AYe, Ay Ay AL AP Reed TG Reiked, e 2V oCn 4GS AR A A02>?
9C}!/ .

Lyt i)j eg[ V] ettt 48 ot Yt A Bffarta) ca) caU ca] caU ca] ca] ca] ca] ca]

Ra
colcrlcal ol el et sl

a%]e%]aﬁgo]é)]c ?g’ioé’g‘] :}5’] & &]%2:':1][198 %E!c"% Td] AT ca] ca
1/63\21 }C %]Qc?ﬁ} \(/:vragﬁ?u %a]ﬂcogﬁc%g%gﬁc%%%%c (a:%}f%;‘%%% Ty b4t BAT chy*8iRa) cal cal ca] ¢
"W ot 2upk al VST Ch] O] Ol € AT RoTE AT a1 €8] cad oo ouTRaT 4] Saf R4 ca] cal cal
: ?]ef ?lc %;?1?;?}{[{]\,%%9 ]C% e]C (;%a Jg%% % Z% % Z%rg ZE] 2621! %:%l %%{%%&%%f%%%i 4] cat] cay ca

| b#. i AR "
}_??'(J]( ??]( ??]( gﬁr}c&])or%)a%e\%g}lg 5 %ﬁ} Jga %é‘}%g% ga %Z’}‘%aﬁfcﬁgg cﬁ‘}%%?%:%?ca] ca] E:g](
cal cal cal cal a3l oAl &pl sl salsal cabeal oAl cal cal sal sal cal i) ALt iber -
11A1z112 n .
2] ca] oa] ba] Co cal CE] CoT AT ol el Ch] CxT el on T30 bYAHE S he APTEsbos67
Cx0606. 1Tt HaU s dd cof ool celie) ol cal oa) oAl cglsal ool calal gg) oal oal
ca] ca] ca] ca] ca] cal ca] ca] cal] ca] ca] caU|calca] ca]ca]ca!c7’ S

55 SDI<L<Usssndr R 83 oetrd@ @adyvrine Y4 Ul )Ll Gal ]]]Ceazl qua(fa] caj ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cajcal @

Al ACAXA] AMAABME - es the cylinder 72 again to 1ift the head 20.
F#F* F] FFFFGH#HYHPHHHHOI ] 1 11 TKKzupkf a\ V?[] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca] ca]ca

] ca] ca] ca] ca] ca] cabheaheald] cal edlttaltal Galkea] 6a] caldrealed GaLal ! KKKKKKKL
UMVMVIMVM NaNhNNNO4AOF OO00+PYP_P* PnPPPP{ vql gb] X] ] ] ca] ca] ca] c$a] ca] ca] ca] ca] ca

]P<F:)a] ca] ca] cajsal£alr alra]x-adend cad € erdical €a] ead cal g1 cad)] sa¢ cab) cacal cal
RRRRZR\ RRRRE‘GOITSSIS polsdldddd VismwNgxsed_#] |3 1ca] ] £9d ca cppecat capea]l cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! w} W
VVWWCWWINNNEBo0OX e el T U E i M Xisrbal 7d |34 a] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca]l ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca] ca]ca]ca]c"al]c"a]cal
>?CEL$10%}| & () -, &WD%h| &he) cMLIGYHed (7)0- lis actuated again, the head 20

threads the screw 76 into the hole of the circuit board

18B and also a hole of the boss 18C.

The above process is repeated to securely assemble

and fix the circuit board 18B shown in FIG. 1 on the

bosses 18C of the chassis 18A with a plurality of screws

76.

As described above, the assembling device 10 of the

present invention has the protruding guide 99 as an

12
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extension of the guide 60 of the first moving means 14.
As shown in FIGS. 1, 5, and 6, the protruding guide 99
projects from the left-hand side 12S of the table 12. The
parts supply unit 22 can be placed in a position below
the protruding guide 99.

The parts supply unit 22 is independent of the
table 12 and does not need to be placed on the upper
surface 52 of the table 12. The parts supply unit 22 may
be spaced from the table 12 and mounted on the base 26 as
shown in FIG. 5.

Therefore, the space on the upper surface 52 of the
table 12 can be fully used for placing the object 18 or
workpiece thereon, without being occupied a portion of
the upper surface 52 by the parts supply unit 22. The
upper surface 52 can sufficiently be used to place the
object 18 thereon, and hence can place an object 18
having a wide area thereon. Since the parts supply device
22 is not mounted on the upper surface 52, the object 18
can be placed on and removed from the upper surface 52
highly efficiently.

Inasmuch as the parts supply unit 22 may be
positioned on the base 26 substantially in alignment with
the protruding guide 99, the parts supply unit 22 can be
positioned with large freedom. Besides, the parts suﬁply

unit 22 does not pose problems, even if it is large in

13



. . . . . . /35 UCTTUR
U& ()-Sf/- 10% U& ()--10% U& ()-S+ 10% U& ()-S' 910% U& () - S¥% 109

U& ()-0i kl mdYNC 104| 10 U 10 U 10 U; 10% U& () - S9910% U& () - SF710%

U& ()-S510% U& ()-fL310% U& ()-nop~! dEYNC 104| , @5l0% & ()-,L10% & ()- &F
#10% & ()-S&L0% & ()-,: 10% & ()-MLO% & ()-! [ -dEYNC 104|

110% & ()-,10% & ()- 10% & ()-@10% & ()-,910% & ()-@, 10% & ()--al8dEYNC
104|

@-910% & ()-SY+10% & ()-f) YIO%U & ()- @' 10% & ()-S¥d0% & ()-, #10% & () - 8¢
dEYNC 104|

f9&10% & ()-f7s10% & ()-510% & ()-S&310% & ()-S3110% & ()-,/10% & () - W@

size, and hence a wide choice is available of sizes for
the parts supply unit 22.

The head 20 shown in FIG. 1 is detachably mounted
on the slider 73 of the holder 64. If the head 20 for
supplying and threading screws 76 is replaced with a head
having another function, then the assembling device 10
may be used as a device for performing such another
function.

For example, a head having another function may be
any of heads performing various functions, such as a
cutting head for cutting an object 18 of metal, a nozzle
head for applying an adhesive to an object, a machining
head for dividing a circuit board into predetermined
dimensions, or a soldering head for socldering parts on a
circuit board.

FIG. 12 shows an arrangement having a plurality of
assembling devices 10 shown in FIG. 1. The parts supply
unit 22 is positioned below the protruding guide 99 of
the first moving means 14 of each of the assembling
devices 10. The parts supply unit 22 may be disposed in a
parts supply position SP formed between adjacent tables
12. This arrangement of the plural assembling devices 10
occupies a minimum width 110. The plural assembling
devices 10 can be contrelled in a coordinated fashion'by

a computer 120.

14



104 ! & $10%CC& ()-f&10% & ()-910% & ()- 10% & ()- 10t 10t 10ts;‘10%&'() W
8rA?b@ 104| @ @

O(V&'@?)-'@.O%)&'() @AL0%\ & ()- @10% & ()-! J@BLOYSBSE () - SL109% F)-r?’gd
Eb@ 104| S9- @.0% & () - F+10% & () - Sy) S10% & () - Ss'

10% & ()-94.0% & () - S#S10% & () - Rul PAEb@ |

104| 910% & () - S7TmML0% & () -5-10% & () - S&310% & () - 3110% & ()-S, /10% & () - PRS
TU_bd{b@ 104| ! F - 10%gg& ()-:10% & ()-MLO% & ()- & 10% & ()- 10" 10" 10 s:
$10% & ()-{"a?b@ 104  MLO% t & ()-!10% t & () - 9-

10% & ()-3nL0% & () - @10% & () - 910% & () - u+6ez[ <b@

104| Y+10% & () -y) SFa%.&'1() SHEWWALE {9s O & ddvi MOPBBE: (34 MO L & () -e
, dEb@ 104| 710% & () - 5F10% & () - &310% & () -

% & SO SIH & NWZpheE b 19
133(&8@‘58()@ 10%&%9?&0%&'()“1& %%t 18{@& l‘1Hé‘tlJE'/??Eéz() 910% & ()-#: | @Bb@

104|!'S9 10%&%ddmBling device 10 shown in FIG. 13 differs £ R
f SMLO0YB5& () - f SMLOWE ()-S YL0%B& ()- YL09B&' () - Sy1096& ()- @ (1}

104| 1 f / 10960 dlof 5l OI&L 49 - £ o 1LOAGE (3n! Bt 1094 4 ) e§at19?{<§« é)ﬂurﬁﬁs
109& () -{!"#$%&AbC 104| ! $10% & ()-:10% & ()-MLO% & ()- 105 105 105;

10968 () - f IWENVERIE ol tVRBOG AD | @ 1996 B4 s @&Oa@& ﬂtaéhéﬁ%cé re@

10% & ()-10% & ()-! & $10%&f() W -lell~"aBbC 104|! @- 10% &

10% & () - @ ¥4 anre@ A0UR e GlAVEL 12! @he columns 12B, 12B

10%t & ()-~""S#] #_# #a#b#p#xnb@ 104|!'!" "' 10% ( & ()- 10t 10t
attached to the rear panel 30 allow the upper surface 52
of the table 12 to provide a wider area that can be used.
The columns 12B, 12B are less obstructive to movement of
the object 18. Other details of the assembling device 10
shown in FIG. 13 are identical to those of the assembling
device 10 shown in FIG. 1. For those details, reference
should be made to the description of the structure and
operation of the assembling device 10 shown in FIG. 1.

FIGS. 14 and 15 show an assembliﬁg device 10

according to still another embodiment of the present
invention. The assembling device 10 shown in FIGS. 14 and
15 is identical to the assembling device 10 shown in FIG.
1 in that it has the table 12 and the second moving means
16. The assembling device 10 shown in FIGS. 14 and 15 has
a first moving means 14 including protruding guides 99,
199 disposed respectively in left- and right-hand
positions thereof. Specifically, the protruding guide 99

extends into a side facing a left-hand side 125 of thé

table 12, and the protruding guide 199 extends into an

15
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capability of the assembling device can be increased.

The present invention is not limited to the above
embodiments.

In the illustrated embodiments, the object
(workpiece) 18 is described as a chassis and a circuit
board. However, the object 18 is not limited to those
components, but may be components in other fields or
areas.

For example, if the head 20 is a soldering head,
then the object may be a circuit board, for example. If
the head has a function to cut an object, then the object
may be a metal piece or a circuit board.

The actuator for vertically moving the head 20 is
not limited to a driving cylinder, but may be a
combination of a motor and a feed screw.

The first moving means in the X-axis direction and
the second moving means in the Y-axis direction may aiso

be a combination of a motor and a feed screw.

16



104! 40 10 109; 24 ocT 002
109 ()-fL9L10%& ()- &F710%& ()-ff5109%& ()-f 3109%& () - J<U<<<=7=P=dEYNC 104 !
SOF 10%& ()-, F10%& ()-,S 109%& ()-, L10% () - 9F

$109& () - 0%40%& () -1 P===" >8> >?dEYNC 104|! , 10%& ()- ' 109%& ()- @O%& ()-
10% ()-S S10%& ()-, 109 () - ?&@ @ @EBNEYNC 104|! 0@

109%& () - GS510%&’ () - @3@ 10%&: () - 31910%&' () - @@

1098 ()-S -  109& ()- Al ALAVANACA] AAB = 104|!!- 10%&' ()-t!L
#1098 () - 0% 0% ()- 10 10 10& 10%& ()- S910%& () - BBDI\/DFFFFF}"SH= 104! 10 10
10; 109 ()-,) 109& ()-!3109% ()-MBLOY%& ()-M - 10%} & () -t F*F] FFFFGaBSH=

R T %%(%& %Q‘Z&é%@@%l?‘%éi# ?F SR TR0
1096 () 5@ LT6%: [0, °STO0 (. SHO%E ( RIRRKORMNV 0 20 T) S -
109 () - s1QY&.LL-Lh o¥3Q%& Ok %10 ilke @18% (b1acea nighly

efficiently.

Although certain preferred embodiments of the

present invention have been shown and described in detail,

it should be understood that various changes and

modifications may be made therein without departing from

the scope of the appended claims.
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assembling a part on an object, comprising:
a table; and
a first moving means disposed above said table;
said first moving means including a guide and a
movable body;
said guide extending in a first direction parallel
to a surface of the table out of a range in which said
table is positioned;
said movable body being movable to a position out
of the range in which said table is positioned.
2. An assembling device according to claim 1,
wherein said first moving means further comprising said
guide extending in said first direction, said movable
body movable along said guide, and a holder for holding a
head detachably on said movable body, said guide has a
protruding guide projecting along said first direction
from the range in which said table is positioned.
3. An assembling device according to claim 1,
further comprising a second moving means disposed on said
table and movable in a second direction transverse to
said first direction, and said object being mounted on

said second moving means.

4., An assembling device according to claim 2,
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position below said protruding guide.

5. An assembling device according to claim 2,
wherein said holder is capable of replacing a parts
assembling head with another head for processing an
object.

6. An assembling device according to claim 2,
wherein said guide of said first moving means is
supported on columns vertically extending from opposite
ends of said table.

7. An assembling device according to claim 2,
wherein said holder has an actuator for moving the head
on said guide in a third direction respectively
transverse to sald first direction and to a second

direction which is transverse to said first direction.
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