DESCRI PTI ON COVPONENT SUCTI ON NQZZLE ELEVATI NG DEVI CE 5
Technical Field The present invention relates to conponent
suction nozzle elevating device which selectively el evates or |owers

a suction nozzle for sucking and holding a
top dead center position of the 10 nozzl e when the conponent is nounted

or the I|ike. Background Art Conventional l vy,

vari ous

structures of such a conmponent suction nozzl e-el evating

device are known. For 15 exanple, as shown in Figs. 14 to 17, a bal

screw shaft 202 is forwardly ppd-repgrggly rotated by a rotary drive

of a

not or 201 so that an el evating pfate 203 havi ng a nut

screw-threaded to the ball screw shaft 202 is raised or
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COMPONENT SUCTION NOZZLE ELEVATING DEVICE

Technical Field

The present invention relates to & component
suction nozzle elevating device which selectively elevates
or lowers a suction nozzle for sucking and holding a
component and can change a top dead center position of the

nozzle when the component is mounted or the like.

Background Art

Conventionally, various structures of such a
component suction nozzle-elevating device are Xnown. For
example, as shown in Figs. 14 to 17, a ball screw shaft 202
is forwardly and reversely rotated by a rotary drive of a
motor 201 so that an elevating plate 203 having a nut
screw—-threaded to the ball screw shaft 202 is raised or
lowered. Flanges 208 are supportedly brought into contact
with this elevating plate 203 at which four nozzie
elevating shafts 211 penetrate through respective through
holes 204. Each nozzle elevating shaft 211 has a nozzle
210 capable of sucking a component at a lower end thereof
while provided with an elevafion drive air cylinder 205 at

an upper end thereof. Since each nozzle elevating shaft

conponent and can change a



| owered. Fl anges 208 are supportedly brought into contact 20 wth this

elevating plate 203 at which four nozzle el evating shafts 211
penetrate through respective through hol es 204. Each nozzle

el evating shaft 211 has a nozzle 210 capabl e of sucking a conponent
at a | ower end thereof while provided with an elevation drive air
cylinder 205 at 25 an upper end t her eof 2 Si nce each nozzle el evating
shaf t 2 211 is urged
downward by a spring 206 in the el evation drive air cylinder 205 at
all times, the flange 208 of each nozzl e el evating shaft 211 is

brought into #bht 46t Wrgadt gownward ebdyat i FRE K%t 06208 tWeenetfEation
elevating plate 203 is 5 rai sed or lowered by the rotary drive of the

motor 201, drivegahrneyzinderey@bi ag shhftimas, jGheuitrRRcdy288gafdeadhit
209 and raised or |owered. Fig. 14 shows a state at the
ori gi nal poi mozzle elghahing pbaffe2llsisdereiqhly inte cenpagt wathrthe
15, the 10 el evating plate 203 is first |owered by a rotary drive of
elevating plate 203. When the elevating plate 203 is
5 raised or lowered by the rotary drive of the motor 201,
each nozzle elevating shaft 211 is guided by a guide unit
209 and raised or lowered.
Fig. 14 shows a state at the original point.
When a nozzle is selected, as shown in ¥Fig. 15, the
10 elevating plate 203 is first lowered by a rotary drive of
the motor 201 and the flange 208 of each nozzle elevating
shaft 211 is separated from the elevating plate 203 by
overcoming an urging force of the épring 206. Then, the
elevation drive air cylinder 205 of a nozzle elevating
15 shaft 211 having one selected nozzle 210 is driven to lower
the nozzle elevating shaft 211 and the flange 208 1is
brought into contact with the elevating plate 203.
Subsequently, as shown in Fig. 16, while the
elevating plate 203 is lowered by the rotary drive of the -
20 motor 201, the elevation drife air cylinder 205 of the
selected nozzle elevating shaft 211 is driven to lower the
nozzle elevating shaft 211. Then, a component is sucked by
the nozzle 210 of the lowered nozzle elevating shaft 211

and mounted at a prescribed position on a board.

25 However, if vertical movement operation driven by



the nmotor 201 and the flange 208 of each nozzle el evating shaft 211
Is separated fromthe elevating plate 203 by overcom ng an urging
force of the spring 206. Then, the el evation drive air cylinder
205 of a nozzle elevating 15 shaft 211 having one sel ected nozzle 210
Is driven to | ower the nozzle elev $t|ng shaft 211 and the flange 208
S brought into contact with the efevating plate 203.

Subsequently, as shown in Fig. 16, while the el evating plate 203
is | owered by the rotary drive of the 20 notor 201, the elevation drive

gL{veﬁlégd omer ?ﬁgf taﬁl ﬁﬁgzlgﬁlﬁgbgglEgﬁéL:??LEX%ti#ﬁgapaf£%§ﬁ%%%%nt IS
sucked by 1 athe n zzI tfga% wered o%%gg eJevatlnqns t 211
and nDuntea -RpLiapeeus yb i . cting one noggtever,
R AL B s o oot
S| wltaneoqsqurl%ag,rtggeattot h'?orglfaggsgiblsﬂ.'g%t Ior]fg 2{‘% no(%zzhel,‘é like even
5 when air is suppiied to the air cylinder 205 as compared
ith lowering operation of the elevating plate 203 by the
motor 201. Therefore, as shown in Fig. 16, such a' cylinder
drive delay may occur that the flange 208 of the nozzle
elevating shaft 211 may lower later than the elevating
10 plate 203. Then, the flange 208 of the nozzle elevating
shaft 211 catches up with the elevating plate 203 by a
drive of the air cylinder 205 and brought into contact
therewith. However, an impact due to this contact is
transmitted to the nozzle elevating shaft 211 and a
15 component sucked by the nozzle 210 at the lower end of the
nozzle elevating shaft 211 can be displaced or dropped
Furthermore, as shown in Fig. 17, when all the
nozzles are selected and top dead center positions of the
nozzle elevating shafts 211 are adjusted by elevating all.
20 the nozzle elevating shafts 211, all the nozzle elevating
shafts 211 need to be raised via the elevating plate 203 by
2 motor overcoming activating forces of all the air
cylinders in order to raise all the nozzle elevating shafts

211. Therefore, the motor is overloaded.

25 Accordingly, an object of the present invention



t he nozzle elevating shaft 211 does not immedi ately start | oweri ng
due to conpressibility of air or the |like even 5 when air is supplied to
the air cylinder 205 as conpared with | owering operation of the

el evating plate 203 by the notor 201. Therefore, as shown in Fig. 16,
such a cylinder drive delay may occyr that the flange 208 of the
nozzl e el evating shaft 211 may lower later than the elevating 10

pl ate 203. Then, the flange 208 of the nozzle elevating shaft 211
catches up with the elevating plate 203 by a drive of the air

cyl i nder ZOQSaW%k%f%@b&e'gt%oﬁBBH%$k suc(fé$eﬁﬁﬁ%&g 4804 hgpaCt

due to this contact 1S transmitte nozzi e e eva ing s

211 and a {5ty GaTRoneR! i g%%dllgy q iRQZ2le LA ih&é&&@{n&nghow he

nozzle elevating s t 211 ¢can be displaced or dropp

Furthernoreg, a3, %hodwrbarab&i&t Jgu%ﬂ@&wlg tBSz1e is 0&5'@%@% ég Be! ed

and top deag center positions nozzIée eIeva |ng S are
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nozzl e el evati Pe ralse éva g plate

203 b t f al h
cyli néers in orgglo': g%yzgzlr s%gmam%vgﬁélln\r% Eri‘tgr%?ée’\sgf?)zg 2?153{’ etgler a?gxe—
Therefore, tfie goiay h§sgggréggq§g soPded. Accordi ngly, an object

of the present 1nventi

Disclosure Of Invention
The present invention is constituted as described
10 below to achieve the above object.

According to a first aspect of the present
invention, there is provided a component suction nozzle
elevating device comprising:

a plurality of nozzle elevating shafts supporting

15 a suction nozzle for sucking and holding components at
respective lower ends thereof with the nozzles normally
urged upward;

a plurality of nozzle selecting actuators which
are disposed corresponding to. the plurality of nozzle

20 élevatinq shafts and, when one suction nozzle to be lowered
is selected from the plurality of nozzles, lowers a
cylinder corresponding to the selected nozzle elevating
shaft having the selected suction nozzle towards the nozzle
elevating shaft in a range where the cylinder is not

25 brought into contact with the selected nozzle elevating



4 I's to provide a conponent suction nozzle el evating device

with which no inpact is applied to a nozzle el evating shaft so that a
conponent sucked by a nozzle is not displaced or dropped while a
process tinme can be shortened by setting an 5 optimal nozzle elevating
stroke, by which the above- descri bed i ssues can be sol ved.

Di sclosure O Invention e present invention is
constituted as described 10 bel ow to achi eve the above object.

According to a first aspect of the present i nvention, there is

provi ded a C%ﬁ nent suction nozzle el evating device conpri sing:

a plurality dzzl e el evating shafts supporting 15 a suction nozzle

for sucking and hol ding co _gpentg e v
with the nozzles normdl | y*Ot&*¥ gé& up e

of nozzle selecwgg%égﬁgfuqzaéggl%hl the nozzle selecting actuators to

respgctlv%lggﬂe&oengfu% $ﬁeof

bring the cylinder selectively lowered by the nozzle
5 selecting actuator into contact with the selected nozzle
| elevating shaft in order to lower the nozzle elevating
shaft; and

a top dead center changing device which changes a

position of a top dead center of each of the nozzle
10 elevating shafts.

According to a second aspect of the present
invention, there is provided a component suction nozzle
elevating device according to the first aspect, further
comprising an elevating member to which all the nozzle

15 selecting actuators are fixed and which is screw-thread to
a screw shaft connected to a rotating shaft of the rotary
drive device for elevation and raised or lowered by forward
and reverse rotation of the screw shaft, wherein the
elevating member is raised or lowered by the forward and

20 reverse rotation of the screw shaft so that all the nozzle
selecting actuators are simultaneously raised or lowered.

According to a third aspect of the present
invention, there is provided a component suction nozzle
elevating device according to the second aspect, wherein

25 the elevating member has a through hole or notch



are di sposed corresponding to. the plurality of nozzle 20 el evati ng

shafts and, when one suction nozzle to be | owered Is selected from
the plurality of nozzles, |lowers a cylinder corresponding to the
sel ected nozzle el evating shaft having the selected suction nozzle
towards the nozzle el evating shaft inh a range where the cylinder is
not 25 brought into contact with the sel ected nozzle el evating

5 shaft; a rotary drive device for elevation
whi ch simul taneously lowers all the nozzle selecting actuators to

bring the cyl.inder. se ively | ower QQ\ e nozzl lec
actuat or i nt%hﬁ%lhg%c‘tdl%\ﬁ: hafhe‘t’?gl‘ec% &t *n%]ig g 6% %hgl (é?va{zﬁng és &?dtlpg

oL Lo, b Shab A% el ;:f.am&heang%gemc% o#lereisns %

center of eafg Céfelterc]: e?:loz rloem lge pele ln}? cS:st‘.la ozzles, the uopper end

portion of the nozzle elevating shaft is positioned in the

5 through hole or notch in a range in which the upper end

portion of the nozzle elevating shaft is not projected

above the through hole or notch and a lower end of the

cylinder of the nozzle selecting actuator is lowered until

brought into contact with an edge of the through hole or

10 notch; a gap is formed Dbetween the 1lower end of the

cylinder and the upper end portion of the nozzle elevating

shaft in the through hole or notch; and, when the elevating

member is lowered by a rotary drive of the rotary drive

device for elevation, the lower end of the cylinder and the

15 upper end porticn of the nozzle elevating shaft are brought

into contact with each cther so that the nozzle elevating

shaft for elevating is lowered by the lower end of the
cylinder.

According to a fourth aspect of the present

20 invention, there is provided a component suction nozzle

elevating device according to the second aspect, wherein a

flat plate portion with which the lower end of the cylinder

is brought into contact and which can be depressed is fixed

to the upper end portion of the nozzle elevating shaft;

25 when one suction nozzle to be lower is selected from the_



According to a second aspect of the present I nvention, there is

provi ded a conponent suction nozzle el evating device according to the
first aspect, further conprising an el evating nmenber to which all the
nozzle 15 selecting actuators are fixed and which is screwthread to

a screw shaft connected to a rotating shaft of the rotary drive
device for elevation and raised or |owered by forward and reverse
rotation of the screw shaft, wherein the el evating nenber is raised
or lowered by the forward and 20 reverse rotation of the screw shaft so

that all the pozzle of n%éfégc%in’égoé}gé “g{;%? ahg %M%%g@gﬂih&etrraiisseo' or

| ower ed. cordi ng t aspect” of resen

jvention, thersds aroyhded & STRONen SUELhORIO?3l e er e ShEVAHA

devi ce accor ‘o The’second aspect,
o /SN0 PR b TERDD P BharB: RO Iohe W e clRRRT ngn
shaft can pg%!teéf&%e;ofm%eon%osz%%ei Orclalne%zaztliei"lgtosl%leaflto;\/\eraergd, when the
5 elevating member is lowered by the rotary drive of the
rotary drive device for elevation, the lower end of the
cylinder and the fiat plate portion of the upper end
portion of the nozzle. elevating shaft are brought into
contact with each other and the nozzle elevating shaft is
10 lowered by the lbwer end of the cylinder.

According to a fifth aspect of the present
invention, there is provided a component suction nozzle
elevating device according to any one c¢Z the first to
fourth aspects, wherein the top dead center changing device

15 is constituted by =z top dead center changing cylinder
having an engaging portion engaged to the nozzle elevating
shaft on a piston rod; and the top deac center of the
nozzle elevating shaft when the engaging portion of the
piston rod is engaged to the nozzle elevating shaft by

20 driving the top dead center changing cylinder is positioned
below the top dead center of the nozzle elevating shaft
when the engaging portion of the piston rod of the top dead
center changing cylinder is unengaged to the nozzle

elevating shaft.

25 According to a sixth aspect of the present



is selected fromthe plurality of nozzles, the upper end portion of
the nozzle elevating shaft is positioned in the 5 t hrough hol e or notch
in a range in which the upper end portion of the nozzle el evating
shaft is not projected above the through hole or notch and a | ower
end of the cylinder of the nozzle gelecting actuator is |lowered until
brought into contact with an edge of the through hole or 10 notch; a
gap is forned between the Ilower end of the cylinder and the
upper end portion of the nozzle elevating shaft in the through hol e

or notch; apgvenhesn) hecradyatisnNgorovidedBmetohSohoMer eshidich I abakyedrive
of the rotary drive device for elevation, the lower end of the

cylinder andighetin§ dewnes erEitigpn tef éﬂw a7z| grel enat imgshakl are
br ought into contact with each other so that the nozzle el evating

shaft for ef@ti@thnﬂsﬁéch:gy\ew&@rbint Reecl @wer gerd ekntBe changityl WR¥eke
According to a fourth aspect of the present 20 i nvention, there is

provi ded a ¢gnpeneRt tau¥eki BY BOEZJr@t £o de8he¥ahitag @ﬁ‘éh@ﬁn@c%‘éﬁ:@'a'%rio
t he second aspect, wherein a F plate portion wi th which the | ower

end of sthe gyki ndekecond tds QﬁﬁMﬂhEehBEQ QQQ%ﬁﬁﬁnfnchﬂbQBrC@ﬂu?ehas

depressed is fixed to the upper end portion of the nozzle elevating

shaft; 25 enyh8AngNBot¥EbhaNeRBzZka 18 R8e! AWBR1ES c3ehARHRY EhaPtkhen
the piston rods of the respective top dead center changing
actuators; and a top dead center of the nozzle elevating
shaft 1is positioned downward in an order of a top dead

10 center of the nozzle elevating shaft when the engaging
portion of the piston rod of the first top dead center
changing actuator is unengaged to the nozzle elevating_
shaft, a top dead center of the nozzle elevating shaft whén
the engaging portion of the piston rod of the first top

15 dead center changing actuator is engaged to the nozzle
elevating shaft, and a top dead center of the nozzle
elevating shaft when the engaging portion of the piston rod
of the  second top dead center changing actuator is engaged
to the nozzle elevating shaft.

20 According to a seventh aspecf of the present
invention, there is provided a component suction nozzle
elevating device according to any one of the first to fifth
aspects, wherein

the nozzle selecting actuator 1is a nozzle

25 selecting cylinder; the rotary drive device for elevation



7 plurality of nozzles and the |lower end of the cylinder is

| owered, a gap is fornmed between the | ower end of the cylinder and
the flat plate portion of the upper end portion of the

nozzle elevating shaft; and, when the 5 elevating nenber s

| owered by the rotary drive of the grotary drive device for elevation,
the I ower end of the cylinder and the flat plate portion of

the wupper end portion of the nozzle elevating shaft are brought
into contact with each other and the nozzle elevating shaft is 10

| ovner ed by itsheyrd QvesvaiihbPfd hee CHbEOEHPr and the screw shafACGH d Ngallo a
fifth aspect of +the present I nvention, there is provided a

conponent SuUGtdWIEHGEARZ] € el evating device according to any one of the
first to fourth aspects, wherein the top dead center changi ng device

15 is constituted byccdrdiony dead agenéegntichandida: oyl i BHET presendaving
an engagi ng portion engaged to the nozzle el evating shaft on a piston
rod; and thedaftdead wemer: Sfptdifided a component mounting apparatus
5 comprising:
componen supply units for housing components
sucked by the suction nozzles of the component suction
nozzle elevating device;
a head drive device for moving a head having the
10 component suction nozzle elevating device according to any
one of the first to seventh aspects; and
a board conveying/holding device _for holding a
board on which components picked up by the suction nozzle
of the componernt suction nozzle elevating device are
15 mounted; the component mounting apparatus, wherein
the hezad is moved to the component supply unit by
a drive of the head drive device and one selected suction
nozzle-is lowered so that a component is picked up by the
component suction nozzle elevating device from the
20 component supply unit; the head is moved from the.combonent
supply unit to the board by the drive of the head drive
device; and the suction nozzle which is selected and picks
up the component is lowered by the component suction nozzle

elevating device to mount the component onto the board.

25



nozzle elevating shaft when the engagi ng portion of the pi ston rod
is engaged to the nozzle elevating shaft by 20 driving the top dead

center changing cylinder is positioned bel ow the top dead center of
the nozzl e el evating shaft when the engagi ng portion of the piston
rod of the top dead center changing18ylinder i s unengaged to the
nozzl e el evating shaft. 25 - According to a sixth
aspect of the present 8
hnvention, tgere is provided a conponent suction nozzle el evati ng
evi ce accordi,n 0 any._one of fi.rsf_to fourth aspects, wherein
the top dea@rééﬁt Fsgﬁéﬁ lﬁﬁ:égiﬁ$;§dlné: is constituted bypa first top

dead center changi ng tuator 5 nd a_seco t e Nnghng
aﬁtgﬁtor and has ¥ GagPhg p& F5n5“5ﬁ6§§%3 g%“fhgﬂﬁbzzeﬁgeﬁggagkﬁg
shafts on

SHATLS 01 prssani Bk anA oL el S30°CL1 8. OB dpacfenigh g o
posi ti oned qgg@%?;%ighantg ggr g%iiééljggg ion with the preferred

5 embodiments thereof with =xzaference to the accompanying
drawings, in which:

Fig. 1 is a perspective view showing a component
mounting apparatus provided with a component suction nozzle
elevating device according =o an embodiment of the present

10 invention;

Fig. 2 is a rzrspective view showin the
component suction nozzle elevating device in Fig. 1:

Fig. 3 is a ©t¢zrtially sectional view for
explaining the coﬁponent suczion nozzle elevating device in

15 . Fig. 1;

Figs. 43, 4B( arnd 4C are partially sectional
views for explaining states of the component suction nozzle
elevating device in Fig. 1 at level 1, level 2, and level 3,
respectively;

20 Fig. 5 1is -a partially sectional view for
explaining a component suction nozzle elevating device
according to another embodiment of the present invention;

Figs. 6A, 6B, 6eC, 6D, 6E, 6F, and 6G are
partially sectional views for explaining operations of

25 switching the nozzle height of a first nozzle of the



10 center of the nozzle elevating shaft when the engagi ng portion
of the piston rod of the first top dead center changi ng actuator is
unengaged to the nozzle el evating shaft, a top dead center of the
nozzl e el evating shaft when t he engagi ng portion of the piston rod of
the first top 15 dead center changingijactuator is engaged to the

nozzl e el evating shaft, and a top dead center of the nozzle

el evating shaft when the engaging portion of the piston rod of the
second top dead center changing actuator is engaged to the nozzle

el evating sh@hponer® suction nozzPECOLEAindg Ode?i&EVEAt Pigaspect of the
pr esent I nvention, there is provided a conponent suction nozzle

el evating device accopgiag tosanyyene of, thepfirsg toyfkifthAna 7c aspects,
wherein the nozzle selecting actuator is a nozzle 25

sel ecting cyAipderiyt heedwidhy drjive dlevicse bap18lieMald OBperations of

9 iI's an el evation drive notor; and the screw shaft is a bal

screw shaftsyitching the nozzle height of a second nozzle of the
5 component suction nozzle elevating device in Fig. 5;

Figs. 8A, 8B, 8C, 8D, 8E, and 8F are partizlly
sectional views for explaining nozzle switching operations
for the first nozzle of the component suction nozzle
elevating device in Fig. 5;

10 Figs. 9A, 9B, 9C, 9D, 9E, and 9F are partially
sectional views for explaining nozzle switching operations
for the second nozzle of the component suction nozzle
elevating device in Fig. 5;

Fig. 10 is a block diagram of a control unit for

15 carrying out one example of the nozzle height switching
operations in the component suction nozzle elevating device
in Fig. 5;

Fig. 11 is a block diagram of a control unit for
carrying out another example of the nozzle height switching

20 operations in the component suction nozzle elevating device
in Fig. 5;

Fig. 12 is a flowchart of one example of the
nozzle height switching operation in the component suction

nozzle elevating device is Fig. 5;

25 Fig. 13 is a flowchart of another example of the



According to an eighth aspect of the present invention, there is
provi ded a conponent nounting apparatus 5 conpri si ng:

conponent supply units for housi ng conponents sucked by the suction
nozzl es of the conmponent suction nozzl e el evating device;

a head drive device for noving a head havipg the 10 conponent suction
nozzl e el evating device according to any one of the first to seventh
aspects; and a board conveyi ng/ hol di ng device for holding a
board on which conponents picked up by the suction nozzle of the

corponent sughi,onoNaEzhereleyebhtgdsubege 268 1R cnEPUBhESnchEe GOERGRCN!

mount i ng appar at us

conponent SUHBE%lEnbEeQthnc devgcgrgge 5 tbe head drive device and one
sel ected suction Zle is Towered So fhat a conponent is picked up

by t he conponenty, ﬂsucw U BOLehen ELevaling . Ay gecc oo gy 20

conmponent supply unit é head 1s noved from the conp

unit to the P‘Eard gﬁvﬁeg‘ﬁlgfﬂ-!e §Iﬂgé§8xﬁ?§%gcgﬁbxenoazle eﬁ‘é\’rb%‘?mga@l%v&%%

suction nozzlé mhl I's seléect

| ower ed by t?g gnggﬁggéaiugghgg ggg%ge el evati ng deV|ce t o nmount
o} . 5 ! _

t he conponen oar

Fig. 15 is a schematic partially sectional view
of a state where one nozzle is selected in the conventional
component suction nozzle elevating device in Fig. 14;

Fig. 16 is a schematic partially sectional view

10 of a state where one nozzle is selected and a cylinder
drive 1s delayed in the conventional component suction
nozzle elevating device in Fig. 14;

Fig. 17 1is a schematic partially sectional view

of a state where all nozzlés'are selected and a motor is
15 overloaded in the conventional component suction nozzle
elevating device in Fig. 14; and

Figs. 18A and 18B are explanatory views for
explaining engaging operation of an engaging portion of a
piston rod of a first .or second top dead center changing

20 cylinder and a rotary Jjoint of fhe lower portion of the

nozzle elevating shaft and disengaging operation.

Best Mode for Carrying Out the present invention
Before the description of the present invention

25 proceeds, it is to be noted that like parts are designated



10

Brief Description O Draw ngs These and ot her

aspects and features of the present invention will becone clear from

the foll ow ng
preferred 5

dr awi ngs,
conponent

description taken in conjunction wth the
enbodi nents thereof wth reference to the acconpanying

i n whi ch: Fig. 13is a perspective view showing a

nmount i ng apparatus provided with a conponent suction nozzle

el evating device according to an enbodi nent of the present 10 i nventi on;

Fig. 2

S

a perspective view showing the conmponent suction

nozzl e el evabinglikei ceeferdfiaqe numerals throughoutj gthe3 apgompanying

partially

nozzl e el evalcagidgei.ce in 15

sectional view for expl ai ni ng the conponent suction

4C are partially sectional views for explaining states of the
conponent suction nozzRe first embodiment of the present invention: is

10

15

20

25

described in detail with reference to the accompanying
drawings.

Fig. 1 is a full schematic perspective view
showing a component mounting apparatus provided with a
component suction nozzle elevating device 41 according to
an embodiment of ths present inyention.

In Fig. 1, reference numeral 1 denotes a loader
for carrying in an electronic circuit board 2-0 as one
example of a board (reference numeral 2 1is used when a
board is referred <o irfespective of the position thereof.
Reference numerals é—O, 2-1, 2-2, and 2-3 are used when
boards at specific positions are referred to). Reference
numeral 11 denotes an unloader for carrying out the
electronic circuit board 2-3. Reference numeral 3 denotes
a first board conveying/holding device (front side board
conveying/holding device) provided with a pair of support
rail units for conveying and holding the electronic circuit
board 2-1 carried in from the loader 1. Reference numeral
4 denotes an operating head having a plurality of, for
example, ten component suction nozzles 70 replaceably
attached thereto for sucking electronic components.

Reference numeral 5 denotes an X-Y robot for positioning

, Fig. 1, Figs. 4A, 4B, and



el evating device in Fig. 1 at level 1, level 2, and |l evel 3,

respectively; 20 Fig. 5 is a partially sectional view
for expl ai ning a conponent suction nozzle el evating device
according to anot her enbodi nent of the present invention;

Figs. 6A, 6B, 6C 6D, 6E 6F and G are partially
sectional views for explaining operations of 25 switching the nozzle
height of a first nozzle of the conmponent suction
nozzl e el evating device in Fig. 5; Figs. 7A, 7B, 7C, 7D
7B TR, andeff aferating PRI 1 a3eCL opabecyigus oL c&xp! alii Ry
operations 0 chi ng the nozz elg t o *second nozzl e of the

Ei gscogﬁong@h%g%égg %ﬁ'cﬁ %Ve\fvbé‘gdd?é’éffoﬁ' ;Eégpe:S.d cular o

ea
and are partra Sectyonar Vi ews or

explaining gorgLe sl Leh NgnABRLA! Ofdynting (bt e LISt Gt

t he conponen noz eva evice I n FI

numerals 7 denotes a nozzle station which is positicned in

5 the vicinity of a component supply unit 8A in the component

mounting work area and houses a plurality of kinds of

nozzles 70 suitable for a plurality of kinds of electronic

components to replace nozzles 70 attached to the operating

head 4 therewith as required. Reference numerals 8A, 8B

10 denote component supply units which are positioned at an

- end portion on the near side of an operator in the

component mounting work area, that is, the front side in

relation to the operator and houses taping components

formed by holding and housing components to be mounted on

15 the board 2-1 on. tapes. Reference numeral 8C denotes a

component supply unit which is positioned in the vicinity

of the component supply unit 83 and houses tray components

formed by holding and housing components to be mounted on

the board 2-1 on trays. Reference numeral 9 denotes a

20 recognition camera which is positioned on the side closer

to the center of the component mounting workx area in the

vicinity of the component supply unit 8A and picks up an

image of a suction attitude of an electronic component
sucked by the nozzle 70 of the operating head 4

25 Meanwhile, reference numerals 13 denotes a second



10 Figs. 9A, 9B, 9C, 9D, 9E, and 9F are partially

sectional views for explaining nozzle swtching operations for the
second nozzle of the conponent suction nozzle el evati ng devi ce
in Fig. 5; Fig. 10 is a block diagramof a control unit for
15 carrying out one exanple of the nozzlesheight swtching

operations in the conponent suction nozzle elevating device in Fig.
5; Fig. 11 is a block diagramof a control unit for

carrying out another exanple of the nozzle height switching 20

operations i %ota% CO"@&Q@%&PJ.I?&FE 981 RQ7Z| gegligyati ng-deviceside  Pordd 9-

5; Is"a flowhart of one exanple of the

nozzl e hei ght. 5w fﬂgﬁl qgﬁrn@z'@@vwef hsrswgeaewltaucg o8
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el evati ng deV|ce % IS flomcﬁart f

anot her exa éi(ﬁ %JH% for conve q? holding the electronic nyédlu
nozzl e hei ght smﬁtc I ng operatio s | e conponent suction

board 2-1 carried in from the first board conveying/holding

£
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5 device 3. Reference numeral 14 denotes an operating head
having a plurality of, for example, ten component suction
nozzles 70 replaceably attached thereto for sucking and
holding electronic components. Reference numeral 15
denotes an X-Y robot for positioning the operating head 14

10 at a prescribed position in the X-Y directions, which are
two directions perpendicular to each other in a component
mounting work area. Reference numeréls 17 denotes a nozzle
station which is positioned in the vicinity of a component
supply unit 18A in the component mounting work area and

15 houses a plurality of kinds of nozzles 70 suitable for a
plurality of kinds of electronic components to replace
nozzles 70 attached to the operating head 14 therewith as
required. Reference numerals 18A, 18B denote component

- supply units which are positioned at an end portion on the

20 far side of the operator in the component mountinglwork
area, that is, the rear side in relation to the operator
and houses taping components formed by holding and housing
components to be mounted on the board 2-2 on tapes.
Reference numeral 18C denotes a component supply unit which

25 is positioned in the vicinity of the component supply unit



nozzle elevating device is Fig. 5; Fig. 14 is a schematic
partially sectional view of a conventional conponent suction nozzle
el evating device 5 at an original point state; Fig. 15
is a schematic partially sectional view of a state where one nozzle
IS selected in the conventi onal conpenent suction nozzle elevating
device in Fig. 14; Fig. 16 is a schematic partially
sectional view 10 of a state where one nozzle is selected and a cylinder
drive is delayed in the conventional conponent suction nozzl e

el evati ng degBceand Fhoust4;, tray componentsFi @ordddi Sod SEHBHBELC and
partially sectional view of a state where all nozzles are sel ected

and a notor hicsisity coMegl@agdedtoi Bet R EAHRE L OPRe béemaorzerttr SHQ?%QH
nozzl e el evating device in Fig. 14; and Fi gs 8A and

18B are explRrafir@nte/ ifntefor 19 den@xalsahmr%o%%gloﬂg st i eR:eh a2y
engagi ng portion of a piston rod of a first or second top dead

center changioid ti2fhed Cy¥r Ndafe anfice r RS Yet Oi 8 Ofhd hecdQWeF PEEti Qﬂeof
t he nozzl e el evating shaft and di sengagi ng operati on. st

Mde f@r Cardopipgtthddt tiind@sentwdrfWerddidd in the viciniBgfope tlﬂﬁe
description of the present invention
component supply unit 18A and picks up an image of a
suction attitude of an electronic component sucked up by
the nozzle 70 of the operating head 14.
The aforementioned X-Y robot 5, 15 is constituted
10 as described beiow. Two Y-axis drive units 6a, 6a oI an X-
Y robot device € are fixedly dispcsed at front and rear end
edges 1in a board conveying direction in the cocmponent
mounting work area 200 on a mounting apparatus base 16. Two
X-axis drive units 6b, 6c are disposed across these two Y-
15 axis drive units 6a, €a so as to be able to move
independently in the Y-axis direction and avoid collision.
Furthermore, the X-axis drive unit 6b has an operating head
4 which is disposed movably in the X-axis direction and
moves in the mounting region on the near side half in the
20 component mounting woik area while the X-axis drive unit 6c
has an operating head 14 which is disposed movably in the
X-axis direction and moves in the mounting region on the
far side half in the component mounting work area. Thus,

the aforementioned X-Y robot 5 is constituted by the two Y-

25 axis drive units 6a, 6a fixed on the mounting apparatus



25 proceeds, it is to be noted that |ike parts are designated

13 by like reference nunerals throughout the acconpanying .

dr awi ngs. A first embodi ment of the present invention is
described in detail with reference to the acconpanying 5 draw ngs.
Fig. 1 is a full schematic perspective view showi ng a conponent _
nmounti ng apparatus provided with a conmponent suction nozzle el evating
device 41 according to an enbodi ment of the present invention. 10

In Fig. 1, reference nuneral 1 denotes a | oader for carrying in an

I b 0 . appl board _.(reference
Suer o S LepoRte % 0aflp 00 e l%nee*érrgﬁd%%.kﬁeespwm Sregis

h f 2-3 are used
%Z'n“ig t g%l:L?JdC At spe@?f%eggﬁl%lognra%]?e‘;er efLéIH%d %%). °ﬁ9f efBcethe
nuner al 11<%35¥§¥3§51ﬁgﬁ&aﬂeﬁo£gglgaaiykﬁ% %ugg:éadlrect ion on the X-

axis drive unit 6b. Furthermore, the X-Y robot 15 is
5 constituted by the two Y-axis drive units 6a, 6a fixed on
the mounting apparatus base 16, the X-axis drive unit 6c
movable in the Y-axis direction on the Y-axis drive unit 6a,
6a, and an operating head 14 movable in the X-axis
direction on the X-axis drive unit 6c. Thus, the operating

10 head 4, 14 can move independently in the X-Y directions.
Figs. 2 and 3 are perspective views showing a
component suction nozzle elevating device 41 disposed in
the operating head 4, 14. Each component suction nozzle
elevating device 41 is generally constituted by a plurality
15 of, for example, ten nozzle elevating shafts 55, the same
number of nozzle selecting cylinders 45 (for example, air
cylinders, electromagnetic solenoids or the like) as the
nozzle- elevating shafts 55 as an example of a nozzle
selecting actuator, an elevation drive motor 56 as "an
20 exémplé of a rotary drive device for elevation, at least
one top dead center changing actuator as an example of a
top dead center changing device and first and second top
dead center changing cylinders 61, 62 (for example, air
cylinders) for switching the top dead centers are used as

25 an example of a case where two top dead center changing



electronic circuit board 2-3. Reference nuneral 3 denotes a first
board conveyi ng/ hol di ng device (front side board conveyi ng/ hol di ng
device) provided with a pair of support 20 rail units for conveyi ng and
hol ding the electronic circuit board 2-1 carried in fromthe | oader
1. Reference nuneral 4 denotes an gperating head having a plurality
of, for exanpl e, ten conponent suction nozzles 70 repl aceably
attached thereto for sucking electronic conponents. 25 Ref er ence
nuneral 5 denotes an X-Y robot for positioning

14 _ bReua®peisatirdd usheadn 4n3k amBbasQEhped position XY
directions, which are two directions perpendicular to each other in

a_component mountingnatOiku ANty ofReherelee elevatliffel A ctdlengies a
nozzl e station which is poSitioned’i the vicinity of a conponent

supply unit 8RB+t hg Qﬂﬂﬂgﬂﬁﬂtnozzle ”@@npﬂﬂg @?E&lﬁ@eaaﬁad ﬁg}@fﬁilnds of

plurality of |nds of nozzl es 70 suitable for a plurality o

el ectroni ¢ compone@PREN S14.0F EPARCSE NOZZ) €50791 8t Lached ihg GG sapeysati ng

5 via a rotary joint 69. Normally, a spring 65 is brought
into contact with a flat plate portion 55a provided to the
nozzle elevating shaft 55 and urges the flat plate portion
55a upward. Elevating operation of each nozzle elevating
shaft 55 in the up-and-down direction is guided by a guide

10 member 59 fixed to a support plate 42 of the operating head
4, 14, An upper end position of each nozzle elevating
shaft 55 1is not specifically shown, but each nozzle
elevating shaft 55 is engaged by an engaging protrusion
provided to the guide member 59 or the like, and then is

15 controlled so as not to project upward above a prescribed
upper end position.

The nozzle selecting <cylinders 45 (when the
nozzle. selecting cylinders are referred to irrespective of
the positions thereof, reference numeral 45 is used. First

20 to tenth nozzle selecting cylinders are designated by
reference numerals 45-1, 45-2, 45-3, 45-4, 45-5, 45-6, 45-7,
45-8, 45-9, 45-10, respectively.) are fixed to an elevating
member 58 which moves up and down in relation to the
support plate 42 of the operating head 4, 14 so as to

25 correspond to the plurality of nozzle elevating shafts 55.



head 4 therewith as required. Reference nunerals 8A, 8B 10 denote

conponent supply units which are positioned at an end portion on the
near side of an operator in the conmponent nounting work area, that

is, the front side in relation to the operator and houses taping
conponent s formed by hol di ng and hoyging conponents to be nounted on
15 the board 2-1 on tapes. Ref erence nuneral 8C denotes a

conponent supply unit which is positioned in the vicinity of the
conponent supply unit 8B and houses tray conponents formed by hol di ng
and housi ngy; nts, ) d-@n he board 2-1 on trays.

Ref erence gﬁ%%gg%%% J%ﬁ%?éggaggggig ?gcgﬁ%i ?o%oggﬁéaa%ﬂﬂﬁﬁ% %a%%sfF?%ned

on e e eRbOS e iy | 1 UBGREILE, 71,1 CoMAURY, RAn) 0 40 g7
e o2 SR IS, S A SLECKE D SORIE i onSEHERBY e
T2 TRt R eaPet  PPecbevinmuethepogplected suctiod
5 nozzle 70 is lowered towards the upper end portion of the
nozzle elevating shaft 55 in a range in which the piston
rod 46 is not brought into contact with the selected nozzle
elevating shaft 35. For example, Fig. 2 shows a state that
the piston rod 46-8 of the nozzle selecting cylinder 45-8
10 corresponding toc the eighth nozzle 70 is lowered to the
lower end position. Each piston rod 46 has a circular
plate fixed at the lower end thereof so as to have an
inverted T-shared side surface, so that the nozzle
elevating shaft 55 is ezsily depressed by the rod 46 as
15 described later.

The e_evating member 58 is elevatably supported
by the support rlate 42 of the operating head 4, 14. That
is, the support plate 42 is provided with two parallel
-linear guide members 43} 43, Two sliders 44, upper and

20 lower, each provided on the rear surface of the elevating
member 58 elevate or lower along respective linear guide
members 43 so that elevating operation of the elevating
member 58 is guided. Furthermore, the elevating member 58

has through holes or notches 58a (shown as notches in Fig.

25 2) through which an upper end portion of each of the nozzle



conveyi ng/ hol di ng device) provided with a pair of support rail units

for conveying and holding the electronic circuit board 2-1 carried in
fromthe first board conveying/holding 5 device 3. Reference nuneral 14
denotes an operating head having a plurality of, for exanple, ten
conponent suction nozzl es 70 repl acegbly attached thereto for sucking
and hol ding electronic conponents. Reference nuneral 15
denotes an X-Y robot for positioning the operating head 14 10 at a
prescri bed position in the X-Y directions, which are two directions

per pendi cul &gy £ @ﬁgg othets 'Eaﬁ‘ ﬁ&q?eese& wﬂennBH@t'sﬁet\&%kn%rzezqe 70

Ref erence nunera denotes station which is positioned in
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nozzles 70 a e “operating h erew t required.
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cylinder 45 is lowered until brought into contact with the
elevating memker 58 at an edge of the notch 58a. Then, a
gap A is formed between the lower end of the piston rod 46
10 and the upper end portion of the nozzle elevating shaft 55
in the notch 58a. When the elevating member 58 is lowered
by a rotary drive of the elevation drive motor 56, the
upper end portion of the nozzle elevating shaft 55 is
projected from the notch 58a and thereby the lower end of
15 the piston rod 46 and the upper end portion of the nozzle
elevating shaft 55 are brought into contact and then the
nozzle elevating shaft 55 is lowered by the lower end of

the piston rod 46.

The elevation drive motor 56 is fixed to the
20 support plate 42 of the operating head 4, 14 by a bracket
60. A ball screw shaft 57 as an example of a screw shaft
is connected to a rotating shaft of the elevation drive
motor 56. The ball screw shaft 57 is screw-thread with a

nut 49 of the elevating member 58. Therefore, the

25 elevating member 58 is raised or lowered by forward and



25 I's positioned in the vicinity of the conponent supply unit

18B and houses tray conponents forned by holding and housi ng
conponents to be nmounted on the board 2 on trays. Ref er ence nunera
19 denotes a recognition canmera which is posi tioned on the side
closer to the center of the 5 conponent,, nounting work area in the
vicinity of the conponent supply un|t 18A and pi cks up an i nage of
a suction attitude of an el ectronic conponent sucked up by t he
nozzle 70 of the operating head 14. The aforenentioned X-Y

o0s on et ByegnalrbthEfon 8y pBE £E3 89%‘35?51*#”%8 v8q1 B8t eata: thron:

d d d
Component - FOT BNt TRRE VT A SO0 on o8 WBUNL ”%%%a'a%usra&as 2167 Tuo

X-axis drive unlts 6b, . 6¢.are _di sposed acro these two Y; ,
drive unitstOB§FS3saat gh'as Safg g% €abl e r nghEn all epgﬁ&éﬁfiy

in the Y_aXIS ?Ir%EtBO%QTT%dggg(M§O££ésaggegrally lowered at the same

5 Time, the piston rod 46 selectively lowered from the nozzle
selecting cylinders 45 is also lowered so that the piston
rod 4¢ is brought into contact with the selected nozzle
elevating shaft 55 and then the nozzle elevating shaft 55
is lowzred.

10 The first top dead center changing cylinder 62
and the second top dead center changing cylinder 61, which
change a top dead center position_ of each of the nozzle
elevating shafts 55, have engaging portions 64, 63 engaged
to an upper end portion of the rotary joint 69 of the

15 nozzle elevating shaft 55 at an end of the piston rod of
each top dead center changing cylinder 62, 61. The first
top dead center changing cylinder 62 is fixed to the
support plate 42 of the operating head 4, 14 so as to be
positioned below the second top dead center changing

20 cylinder 61. | |

The engaging portion 64 of the piston rod of the
first top dead center changing cylinder 62 is constituted
by a plate body having unengaging through holes 64a each
having an inner diameter dimension larger than an outer

25 diameter dimension of the rotary joint 69 of the lower



Furthernore, the X-axis drive unit 6b has an operating head 4 whi ch
I s disposed novably in the X-axis direction and

region on the near side half in the 20 conmponent nounting work area
while the X-axis drive unit 6¢c has an operating head 14 which is

di sposed novably in the

regi on on the far side half in the conponent nounting work area.

Thus,

the aforenmentioned X-Y robot 5 is constituted by the two Y-

axis drive units 6a, 6a fixed on the nounting apparatus

17

direction on the Y-axis drive unit 6a, 6a, and the

pdasionl 6o ft heakhaxhsz £ & Ve Lewd t Hg Maraldte B8 tHe Yelead S the

novabl e i nedder X- it digeddrr 00-t8€ through trEXi Snéh§¥8iHB tthr¥ugh
Furthernore, the X-Y robot 15 is 5 constituted by the two Y-axis

drive unitrpofds 63af ipRd B8ing v 4t J@UNELARY ARRRYIHYStRAS8gAO hdies

X-axis drive unit 6¢C

5

10

15

20

25

ive unit 6¢c. Thus, the operating
the outer diameter dimsnsion of the rotary joint 69 so that

the rotary joint 69 is engaged with the engaging through
holes 64b, with the umengaging through holes 64a and the
engaging through holes €4b are alternately formed (see Figs.
18A and 18B). Therefcrs, by moving the piston rod 62a of
the first top dead center changing cylinder 62 in the
lateral direction, Zne unengaging througnh holes 64a
unengaging the rotary joints 69 of the lower portions of

all the nozzle elevating shafts 55 and the engaging through

disengaging or engzaging operation of all the nozzle
elevating shafts 55 cz=n be simultaneously carried out (see
Fig. 18A and 18B).

The engaging portion 63 of the piston rod 6la of
the second top dead center changing 'cylinder 61 is
constituted kﬁr a plate body obtained unengaging through
holes 63a each having an inner diameter dimension larger
than an outer diameter dimension of the rotary joint 69 of
the lower portion of each nozzle elevating shaft 55 so that
the rotary joint 69 penetrates through unengaging through

holes 63a for being unengaged and engaging through holes

X-axis direction and noves in the nounting

operating head 4

novable in the Y-axis direction on the Y-axis

drive unitef3, each ha@ﬁ:ndcflngnarlrﬁp@f ali BRlehead didndmvat esihB1i B8 X S
direction on the X-axis dr

noves in the nounting

25



10 head 4, 14 can nove independently in the X-Y directions.

Figs. 2 and 3 are perspective views show ng a conponent suction
nozzl e el evating device 41 disposed in t he operating head 4, 14.

Each conponent suction nozzle el evating device 41 is generally
constituted by a plurality 15 of, for,gxanple, ten nozzle elevating
shafts 55, the sane nunber of nozzFe sel ecting cylinders 45 (for
exanple, air cylinders, electromagnetic solenoids or the like) as the
nozzl e. elevating shafts 55 as an exanple of a nozzle sel ecting

act uat or, ad;ﬁr?' gyah| %\grﬂ €2 0L A 36 &‘farﬁ’z?tezzodim%%ne oha21LPt g frive

device for evat 1 on, t 1 east one top dead center changing actuator

as an examplig, OJu%nexé fiam Ofr dﬁfﬂe%%ﬁr?fhgﬂgi Pgig‘fgﬂzﬁ‘?fﬁ%‘j 6d 13t Ak

second top center changi ng cylinders or exanple, air
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of a case ere ead center (
18 é@EHQEf%ﬁ @6@1H§§Qgé8158'§h§888ﬁ'ﬁgfés 63a and the engaging
5 through holes 63t are alternately formed (see Figs. 18A and
18B) . Therefore, by moving the piston rod of the second

top dead center changing cylinder 61 in the lateral
direction, the unengaging through holes 63a unengaging the
rotary joints 68 of the lower portions of all the nozzle

10 elevating shafts 55 and  the engaging through holes 63b
engaging these are selectively ©positioned so that
disengaging or engaging operation of all the nozzle
elevating shafts 55 can be simultaneéusly carried out (see
Fig. 18A and 18B}.

15 To ciearly understand the engaging and
disengaging operations, Fig. 3 and Figs. 4A to 4C show that
the engaging portions 64, 63 are not through holes, but
notch -holes. At the time of engagement, the engaging
portion 64, 63 1s brought into contact with the upper end

26 of Ehe fotary joint 69 of the nozzle elevating shéft 55 to
regulate the top dead center while, at the time of
unengagement, the engaging portion 64, 63 is removed from
the nozzle elevating shafts 55 so as to be contrasted.
However, the idea about the engaging and disengaging

25 operations 1is exactly the same as that of the above



The plurality of nozzle elevating shafts 55 support a suction nozzle
70 for sucking and holding a conponent at a | ower end of each nozzle
el evating shaft 55 5 via a rotary joint 69. Normally, a spring 65 is
br ought into contact with a flat plate portion 55a provided to the
nozzl e el evating shaft 55 and urges the f% t plate portion 55a
upward. El evating operation of each nozzlée el evating shaft 55 in the
up- and-down direction is guided by a guide 10 nenber 59 fixed to a
support plate 42 of the operating head 4, An upper end position

o oot noek B Moy B eSS d Sl B LT g S,
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above a mounting position LO (which is also both a suction
position and a component recognition position), at an
intermediate position L2 (hereinafter, may be referred to
10 as “level 2”), which is, for example, 27 mm above the
mounting position LO, and at a highest end position L3
(hereinafter, may be referred to as “level 3”), which is,
for example, 40 mm above the mounting position LO. That is,
at level 1, the rotary joint 69 of the lower portion of the
15 nozzle elevating shaft 55 is engaged to the engaging
portion 64 of the first top dead center changing cylinder
62 and the second top dead center changing cylinder 61 is
positioned at a retreat position and thus unengaged. At
level. 2, the rotary joint 69 of the lower portion of the
20 nozzle elevating shaft 55 is engaged to the engaging
portion 63 of the second top dead center changing cylinder
61 and the first top dead center changing cylinder 62 1is
positioned at the retreat position and thus unengaged. At
level 3, the rotary joint 69 of the lower portion of the

25 nozzle elevating shaft 55 is not engaged to the engaging



25 correspond to the plurality of nozzle el evating shafts 55.

19 When one suction nozzle 70 to be lowered is selected from

the plurality of nozzles 70, the piston rod 46 of the nozzl e
selecting cylinder 45 corresponding to the sel ected nozzl e el evati ng
shaft 55 having the selected suction 5s3g5nozzle 70 is |owered towards the
upper end portion of the nozzl e elevating shaft 55 in a range in

whi ch the piston rod 46 is not brought into contact with the sel ected
nozzl e elevating shaft 55. For exanple, Fig. 2 shows a state that

t he pi stogag,ogloh caf t ezzﬂﬂs\e sekegti %&ygb@g% 4@518 ddfd center
correspondi ng to ?he éi ght nozzle 70 is lowered to the | ower end

posi tion. : h%gzg{l?gl gﬁgnaggﬁfszha%@ SLECWRfaged toPtAEE gufluéeqne%goetﬁe

| ower end s0~as I nverted T-shaped side

surface, xh.rf.{' Eh%h%lrgozgljﬁ g.ead g: I a'd?‘girﬁfﬁ‘fgt SRRRSTLEY )énd

depr essed % escrib ter

el evating @ﬁ@beéeégnhs %staﬁaghy %@H%ngﬂkhanglng cylinder 61 are

5 positioned at the retreat positions and thus unengaged. In

| any case, in response to a change in the height of the

nozzle elevating shaft 55, the rotating shaft of the

elevation drive motor 56 is rotated for a prescribed number

of revolutions and the position of the elevating member 58

10 is also changed. At any level, a gap (dimension A: for

example, about 0.02 mm) is formed between the lower end of

the piston rod 46 and the upper end portion of the nozzle
elevating shaft 55.

Fig. 5 1is a partially sectional view for

15 explaining a component suction nozzle elevating device

according to another embodiment of the present invention.

The basic constitution is the same as that shown in Fig. 3

and Figs. 4A té 4C, but a simpler constitution is shown to

explain nozzle height switching operations and nozzle

20 switching operations. That is, the lower end of the piston

rod 46 of the nozzle selecting cylinder 45 can be brought

into contact with a flat plate portion 55a fixed to the

upper end portion of the nozzle elevating shaft 55. The

flat plate portion 55a is easily brought into contact and

25 easily depressed by the lower end of the piston rod 46.



by the support plate 42 of the operating head 4, 14. That I's, the
support plate 42 is provided with tw parall el | i near gui de nenbers
43, 43. Two sliders 44, upper and 20 | ower, each provided on the rear
surface of the elevating menber 58 el evate or | ower along respective
| i near gui de menbers 43 so that elzgating operation of the elevating
menber 58 is guided. Furthernore, the el evati ng nenber 58 has t hrough
hol es or notches 58a (shown as notches in Fig. 25 2) through which an
upper end portion of each of the nozzle

20 el evati ng shattig.cap, peretsdéce WiAInONE SEU | @anrazsl ea 70z

to be lowered is selected fromthe plurality of nozzles 70, t he upper
end portiorogfaryheqdnpeg! aotbevatdngaShalst ide | SttitudsPOSft | @8REchEnt e
notch 58a in a range in which the upper 5 end portion is not projected
upwar d abowedii®l N9} Chhé8acandes 70 iAjerboyerngnénel Ade: 1 stvavsied-46 of
the nozzl e selecting cylinder 45 is lowered until brought into

gﬁnt act witdhatftes 55 apshevalddyy aenberndS&rat @ngcedaerabnt.he peteheoH8a.
en, a

5 numeral 52 denctes a gear fixed to the rotating shaft c=
the O rotary drive motor 350. Reference rnumeral 33 denotes
a & rotating gear fixed to the intermediate portion of eac:

————

nozzle elevating shaft 55. Refersnce numeral 51 denotes =
beilt having a double-sided teeth to be engaged to the 2
10 rotating gear 53 of each nozzle elevating shaft 55 arnd t=zs

gear 52 of the 8 rotary drive motor 50. Therefore, whan

(84]

the © rotary drive mo:tor 50 1is rotary-driven, the
rotating gears 53 of all the nozzie elevating shzfts 35 zrs
rotated by the belt 51 with the Jouble-sided teeth and tze

15 ttitudes of the components sucked by the nozzles 70 zare
adjusted.

A nozzle height switching operation in t=ze
component suction nozzle elevating device in Fig. 5 is
described in detail below.

20 Figs. 6A, 6B, 6C, 6D, 6E, 6F, and 6G ave
partially sectional views for explaining nozzle height

switching operations for the first nozzle 70 o

h

the
component suction nozzle elevating device in Fig. 5. Figs.
1A, 7B, 7c¢, 71D, 7E, 7F, and 7G are partially sectional

25 views for explaining nozzle height switching operations for



gap Ais forned between the |lower end of the piston rod 46 10 and the
upper end portion of the nozzle elevating shaft 55 I n the notch 58a.
When the el evating nenber 58 is | owered by a rotary drive of the

el evation drive notor 56, the . uppe57end portion of the nozzle

el evating shaft 55 is projected frogs the notch 58a and thereby the
| ower end of - 15 the piston rod 46 and the upper end portion of the
nozzl e el evating shaft 55 are brought into contact and then the

od ap, A R AR nb2p LS G BTERE e BlobR L ORRFIRE, Bbrrrey 15 e b0

evattonodrrve

support plate 42 of, theg. oper tlngqhea 4, .14 b bracket . 60._ A bal
screw shaft(5 7-H@s an egja?rpl esaof a scrg\h ssﬁzaf?ogzj?‘le —/ad: 86|’Tne1f:}?‘:éd ‘t“O‘OefKP

rotating shaf e el evat | on dri.ve tor

57 is screw? %%@%d wi The o5+ tlog eg dholegpl hé”™ ZF??&:Pﬁgb?ﬁnggiewgghaft
Therefore, pifle 25 ang' FYALAGY ToURELSEnh? 13E°80:9%:b04engd oy S of ver d
5 changed to level 2.
| Figs. ©6A &and 7A show a state thzTt a prerTious
process is completed. At this time, the elevzting m=xmber
58 1s raised by a drive of the elevation driva motor 46 to
a position which is a prescribed height A hiIzher thzan the
10 current level. At this time, thelnozzle elerzating szzfts
55 are all stopped and no elevating operation Is perfcr=ed.
In Figs. 6A and 7A, the first nozzle 70 is selected, a

nozzle selecting cylinder 45-1 corresponding o the ZIirst

nozzle 70 is turned on and then the piston rzd3 46 thzreof

15 is lowered to the lower end position. On th; other =zand,
since a nozzle selecting cylinder 45-2 correszznading = the
second nozzle 70 is off, the piston rod 46 =stays zz the

upper end position.
Subsequently, as shown in Figs. 62 and 78, all
20 the nozzle selecting cylinders 45 (45-1 <tz 45-1C) are
turned on so that all the piston rods 46 are _owered to the
respective lower end positions.
Subsequently, as shown in Figs. 6C and 7C, the
elevating member 58 starts lowering by a drive of the

25 elevation drive motor 56. Then, lower ends of all the



reverse rotation of the ball screw shaft 57 so that all the nozzl e

selecting cylinders 45 are integrally raised or | onered at the sane
tinme. Thus, when all the nozzle selecting cylinders 45 are
integrally lowered at the sane 5 time, the piston rod 46 selectively

| owered fromthe nozzle sel ecting egylinders 45 is also |owered so
that the piston rod 46 is brought into contact with the sel ected
nozzl e el evating shaft 55 and then the nozzle el evating shaft 55

is lowered. 10 The first top dead center changing cylinder 62

[0p doad cOMLETOROSPRr oAb al” ot SToChG RessPEfha cviIfils, 45 Lpfpeeac,®

. . on of “eac € Nnozz evating shafts 55,
fotary Tt nouBehEre ety t5 O8I PR  ng merkal sHPERE PRERIY CBnthe
PIELON 100 8act o300, LBR GERLCOBLEL G 10,0 0en S2o Bl iR
e ! ShEtRorrit nea ek bR e B gy seostEkened
one, ST POEREELUE", oLyt he B Ob ot ppmper! SSSSL0RR
unengagi ng 5gEgﬁgglqm€ﬁ%(%%Ezigjhlevating shafts 55 are positioned at
a height positicn which is further a prescribed height A
lower than a lower level out of the current level and a
changed level. That is, for example, in Case 1, the
10 current level is at level 3 which is the highest end
position, and is to be changed to level 2 which is the
intermediate position. Then, the elevating member 58 is
lowered so that all the nozzle elevating shafts 55 are
lowered by a height difference AH between level 3 and level
15 2 plus the prescribed height A. In Case 2, the current
level is at level 3 which is the highest end position, and
is to be changsd to level 1 which is the intermediate
positien. Then, the elevating member 58 is lowered so that
all the nozzle elevating shafts 55 are lowered by a height
20 differeﬁce AH Dbetween level 3 and 1level 1 plus the
prescribed height A. In Case 3, the current level is at
level 2 which is the intermediate position, and is to be
changed to level 1 which is the lowest end position. Then,

the elevating member 58 is lowered so that all the nozzle

25 elevating shafts 55 are lowered by a height difference AH



havi ng an inner dianeter dinension |arger than an outer 25 dianeter

di mension of the rotary joint 69 of the | ower

22 portion of each nozzle elevating shaft 55 so that the

rotary joint 69 penetrates through the unengagi ng through hol es 64a
for being unengaged and engagi ng through hgl es 64b each having an

i nner dianeter dinmension snmaller than 5 t he outer dianeter dinension of
the rotary joint 69 so that the rotary joint 69 is engaged with the
engagi ng t hrough hol es 64b, with the unengagi ng t hrough hol es 64a and

n _ hes
tlsg and 15.3?9%9*-?%% L aigh, hol 8s 1§ 1arf_§iﬁ§r9ﬁgeges@%%§< sapfjhggxtgf;i\fst

her efore by noving the piston ro a of

LoD oo odlh Hasd R38R EXLLRASh G Ry Noec ars RS Ane IRLPELAOD.

unenga f'n nengagi ng the rotary jornts 69

of the | ower &prt%gpsa L%Fg%lG&akhrﬂgg_fgz%hg glevati _é€?§g§$t§§ngngn5he

engagi ng th}g . . b ‘engagi ng €se are se vel y posi f1oned
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5 position. Then, since the current level 1 is lower than
level 2, the elevating member 58 is lowersd so that all the
nozzle elevating shafts 55 are lowered only by the
prescribed height A. In Case 5, the current level is at
level 1 which is the lowest end position, and is to be

10 changed to level 3 which 1is the intermediate position.
Then, since the current level 1 is lower than level 3, the
elevating member 58 is lowered so thzt all the nozzle
elevating shafts 55 are lowered only D2y ﬁhe prescribed
height A.

15 Subsequently, as shown in Figs. 6D, 7D, 6E and 7E,
a top dead center level is changed. .Thzt is, depending on
the level of a top dead center to be changed, the first top
dead center level switching cylinder 62 znd second top dead
center level switching cylinder 61 or either thereof is

20 turned on or off to switch the top dead center level. That
is, in the aforementioned Case 1 (level 3 - level 2), the
first top dead center level switching cylinder 62 is kept
off while the second top dead center level switching

cylinder 61 is turned on. In the aforementioned Case 2

25 (level 3 — level 1), the second top dead center level



Fig. 18A and 18B). The engagi ng portion 63 of the piston

rod 6la of the second top dead center <changing cylinder 61 is
20 constituted by a plate body obtained unengagi ng through hol es
63a each having an inner dianeter dinension |arger than an outer

di aneter dinension of the rotary joint 6% of the |ower portion of
each nozzl e elevating shaft 55 so that the rotary joint 69 penetrates
t hrough unengagi ng t hrough 25 hol es 63a for being unengaged and engagi ng
t hr ough hol es 23 63b each

havi ng an é'“{‘t%hﬁﬁ ”E&v?in%&m%ii 93 simld s h.@i‘?%e thel B QUL alodi GUEy er

di mensi on 8¥ e rotary joirnt 69 so that e rotary joint 69 Is

engaged w é&@gﬁaﬂie%lt @»&L\&glif}% Cev1 iﬂd%G%*%’ Gg%t 'EuEH%fiU%%{‘.gagiI@lg i Oggh

hol es 63a and The engaging hroug | es ~are alternately forne
(e 0= adofuiiligneg HIOk. o TELELD'S, DAIR 1) | henfl STtk the
direction, yLhg UBEPARYLAYGLL NEQYERNEREEE 833 qUNeRIATNT SRR a off while
5 the first top dead center level switching cylinder 62 is
turned on. In the aforementioned Case 4 (level 1 - level
2) (corresponding to Figs. 6C to 6E and Figs. 7C to 7E),
the first top dead center level switching cylinder 62 is
turned off while the second top dead center level switching
10 cylinder 61 is turned on. In the aforementioned Case 5
{level 1 - 1level 3), the first top dead center level
switching cylinder 62 1is turned off while the £first top
dead center level s.witching cylinder 62 is kept off.
Subsequently, zs shown in Figs. 6F and 7F, by
15 raising the elevating mermber 58 by a drive of the elevation
drive motor 56, all the nozzle elevating shafts 55 are
raised to the above switched top dead center level by an
urging- force of the spring 65 and the elevating member 58
is further raised to a position of a height obtained by
20 adding the prescribed height A to the top dead center level.
As a result, a gap A equal to the prescribed height A is
formed between the lower ends of all the piston rods 46 and
the upper end portions of all the nozzle elevating shafts

55.

25 Subsequently, as shown in Figs. 6G and 7G, all



rotary joints 69 of the |ower portions of all the nozzle 10 el evati ng

shafts 55 and the engaging through holes 63b engaging these are
selectively positioned so t hat di sengagi ng or engagi hg operation
of all the nozzle el evating shafts 55 can be sinultaneously carried
out (see Fig. 18A and 18B). 15 To cearly under st and
t he engagi ng and di sengagi ng o%érations, Fig. 3 and Figs. 4A to
4C show t hat t he engagi ng portions 64, 63 are not through holes, but
not ch hol es. At the time of engagenent, the engaging portion
64, 63 is hrought into _contact with the upp end 20 f the_ratary joint
59 of the MOEIBOBFICarEagCnae: Sh et PEl 838 ined otp  abld Toht er

while, at the tine

Fomved 1rome PLEtPherREs, 4 AR aTPRG Endf s GBPES B5 e HRRIat ed.
Zg:ﬁ;’?;’ tﬁglulsg,:ﬁ%abs%gietsﬂzqfngg Iz?%ee}ln%ﬁg{gegnggéﬂ ngzgpergggro%tsl oanrse 'S
24 finished. It is noted that Figs. 6G and Fig. 7G show a
5 - state that the second nozzle 70 is selected. The nozzle
selecting cylinder 45-2 corresponding to the second nozzle
70 is turned on and the piston rod 46 thereof is lowered to
the lower end position. On the other hand, since the
nozzle selecting cylinder 45-1 corresponding to the first
10 nozzle 70 is off, the piston rod 46 stays at the upper end
position.

Described below is a case where one nczzle 70 is
selected from the ten nozzles 70 switched to a desired
level and component Suction and mounting operations thereof

15 are performed. |

Figs. 8A, 8B, 8C, 8D, 8E, and 8F are partially
sectional views for explaining nozzle switching operations
for the first nozzle of the component suction nozzle
‘elevating device in Fig. 5. Figs. 97, 9B, 9C, 9D, 9E, and

20 9F are partially sectional views for explaining nozzle
switching operations for the second nozzle of the component
suction nozzle elevating device in Fig. 5. Here, the first
nozzle 70 and the second nozzle 70 are positioned at level

2.

25 Figs. 8A and 9A show a state that the previous



unengagi ng t hrough hol es 63a and engagi ng t hrough hol es 63b.

Figs. 4A, 4B, and 4C are partially sectional vi ews for explaining,
respectively, states that the nozzle 70 of the conponent suction
nozzl e elevating device in Fig. 5 lis at a lowest end position L1
(hereinafter, may be referred to as,"level 1"), which is, for
exanpl e, 13 mm above a nounti ng p05|g|on LO (which is also both a
suction position and a conponent recognition position), at an

i nternedi ate position L2 (hereinafter may be referred to 10 as "level
2"), which |s for .exa 27, mm above u poshti LO,
and at a h.éﬁé f%ha‘ﬁ%sgfﬁ%ﬁ%ﬁ:rd fheﬂelﬁ%FteFlrﬁgD ﬁ&%?g er?gd ?g as

Lo- That |6, SSLEkegs e ma i REOFRR G 17 T BRE¥E o DL Bl RERRE O
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et roat posi tRGHFShd SOt ag%%m Sufoues eng, p83LaR S s “rben
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changi ng cylinde

dt f t t dead t I d
62 19 305717 ohaiar SEhe r SHFERITRy (Hh SRt ThL drbAgAgBaa T oE
the upper end.

As shown in Figs. 8B and 9B, while the nozzle

selecting cylinder 45-1 is on, the elevating member 58

10 start lowering by & drive of the elevation drive motor 56.

Subsequently, the lower end of the pieton rod 46-1 of the

first nozzle selecting cylinder 45-1 lowered together with

the elevating member 58 is brought into contact with the

upper end of the nozzle elevating shaft 55 of the first

15 nozzle 70 and only this nozzle elevating shaft 55 starts

lowering and is lowered to a suction position.

Subsequently, the operating head 4, 14 1is moved to a

desired component supply unit to suck a desired component.

Subsequently, the operating head 4, 14 is moved to a

20 recognition position to perform a recognition operation and

then the operating head is moved to a board 2 to mount the

component at a prescribed mounting position. The lowering

operation of the nozzle 70 may be carried out while the
operating head 4, 14 is being moved.

25 Subsequently, as shown in Figs. 8C and 9C, when



| evel 3, the rotary joint 69 of the | ower portion of the 25 nozzl e

el evating shaft 55 is not engaged to the engagi ng

25 portions 64, 63 of the first and second top dead center

changi ng cylinders 62, 61 but engaged to the guide nenber 59 while
the first top dead center changi ng cyIinqﬁ{ 62 and the second top
dead center changing cylinder 61 are 5 positioned at the retreat
positions and thus unengaged. In any case, in response to a change
in the height of the nozzl e el evating shaft 55, the rotating shaft of

t he by alianofchye, RLOT 186 (s rataled [ ar & prescrbed, punfer,

. r a <
of revolutions an € positio hé “el"evati-ng i's di%o

changed, | ApgleAe g d RIS A0 G (8 coges OB 200 902

i's forned ween | 'ower~ enad” of
upper end p@géifn of._the nqzz| gbshafL 55.

£ _el.evatin . ;

Fig. 5is aparttal Pyie&e onaﬁlevfeé\?f’fac’)’rlonlér* S5 pPFRFng®-a cBRfBndrite

sucti on ”O%éégieEéEth%ggced%Q‘%%e uppver end of the nozzle elevating

5 shaft 55 of the first nozzle 70 by the lowsr end of the

piston rod 46-1 of the first nozzle selecting cylinder 45-1

is released, the nozzle elevating shaft 55 of the first

nozzle 70 starts rising by an urging force of a spring 65.

Then, even after the nozzle elevating shaft 55 of the first

10 nozzle 70 1is positioned at the upper end positicn, the

elevating member 58 further continues to rise by the

reverse drive of the elevation drive motor 56. ‘Ther,, after

raised until a gzp (dimension A) is formed between the

lower end of the piston rod 46-1 and the upper end rortion

15 nozzle elevating shaft 55, the elevating member 58 stops
rising.

Subsequently, as shown in Figs. 8D and 9D, the

nozzle-is switched. That is, the nozzle selecting cylinder

45-1 corresponding to the first nozzle 70 is turned off

20 from on through switching and the nozzle selecting cylinder

45-2 corresponding to second nozzle 70 to be used next is

turned on from off through switching. While the piston rod

46-2 thereof is lowered to the 1lower end position, the

piston rod 46-1 stays at the upper end position since the

25 nozzle selecting cylinder 45-1 corresponding to the first



according to anot her enbodi nent of the present invention. The basic
constitution is the sane as that shown in Fig. 3 and Figs. 4A to 4C,
but a sinpler constitution is shown to expl ai n nozzl e hei ght

swi tching operations and nozzle 20 swtching operations. That is, the
| ower end of the piston rod 46 of34t he nozzle selecting cylinder 45
can be brought into contact with a flat plate portion 55a fixed to
t he upper end portion of the nozzle elevating shaft 55. The

flat plate portion 55a is easily brought into contact and 25 easily

depressed hyzthe 7oues engneh bhe.piston rod 46

26 In Fig. 2, reference nuneral 50 denotes a
rotary drive motor f@g agidsting atildd udgs QhCOmPONGRliSe the SR by
the nozzles 70 by rotating the nozzle el evating shafts 55 about each

axis in theshenp] sdiie@tln g”ﬁylﬂ%ééy*ﬁyﬂé s oﬁun?ﬁéle§gvggﬁﬁbe%e%iﬂﬁar
fixed to the rotating sha the [err] rotary drive ndtor

Ref erence Bgmey %&L%3r$wgyfﬁ% by a &l r&erEété@9v9€§6nfH&@@et%dﬂg%
i nternedi ate portion of each nozzl e el evating shaft Ref erence
nuneral S51:@enol®s & quently, the lower end of the piston rod 46-2 of
the second nozzle selecting cylinder 45-2 lowered together
with the elevating member 58 is brought into contact with
the upper end of the nozzle elevating shaft 55 of the first
nozzle 70 and thus, only this nozzle elevating shaft 55
10 starts lowering and is lowered to a suction position.
Subsequently, the operating head 4, 14 is moved to a
desired component supply unit to suck a desired component.
Subsequently, the operating head 4, 14 1is moved to a
recognition position to perform a récognition operation and
15 then the operating head is moved to a board 2 to mount the
component at a prescribed mounting position. The lowering
operation of the nozzle 70 may be carried out while the
operating head 4, 14 is being moved.
Subsequently, as shown in Figs. 8F and SF, when .
20 the component mounting operation by the second nozzle 70 is
finished, the elevating member 58 starts rising by a
reverse drive of the elevation drive motor 56. When the
depressing force to the upper end of the nozzle elevating

shaft 55 of the second nozzle 70 by the lower end of the

25 piston rod 46-2 of the second nozzle selecting cylinder 45-



belt having a double-sided teeth to be engaged to the 10 rotating gear

53 of each nozzle elevating shaft 55 and the gear 52 of the [err]
rotary drive notor 50. Ther ef ore, when the [err] rotary drive
notor 50 is rotary-driven, the [Jerr] rotating gears 53 of al

t he nozzl e elevating shafts 55 are zgotated by the belt 51 with the
doubl e-sided teeth and the 15 attitudes of the conponents sucked by the
nozzles 70 are adj ust ed. A nozzle height swtching
operation in the conponent suction nozzle elevating device in
Fig. 5 iss ; Jdded-- i - @0 £ +FL0S o ~5A

6B, 6C 6D, lsaE,e%%%,r“&ga%d‘éqé{g% Zglrée Qfé‘%&b% N ARG ofEEIFecdiy

| ai ni [ - it ehi . at. f he fi : le 70
exp ﬁ' ning Agzzhe hHel @b s risIW t%g %%6812??_?{5' @R3 L0k £t -.%eg'_s%?ln@?zgfi?.e

of the conponent suction noZz evice I n

T T8 0 88y oy AR SiPe BOEHLP AR nstt oY e T
27 second nozzle 70 is positioned at the upper end position,
5 the elevating mexmber 58 further continues to rise by the
reverse drive of the elevation drive motor 56. Then, after
raised until a gap (dimension A) is formed between the
lower end of the piston rod 46-2 and the upper end portion
of the nozzle elevating shaft 55, the elevating member 58

10 stops rising.

Subsequently, the same operation is performed for
the folleing third nozzle 70 and, as required, by
continuing this operation until the tenth nozzle 70,
components can be mounted by the ten nozzles 70.

15 Here, in a normal component mounting operation,
the mounting operation is started at level 1. After all
the applicable components which can be mounted at level 1
are mounted, the operation proceeds to level 2 and level 3
successively (see a flow in Fig. 12 described later). At
20 this time, after the level is switched to level 2 or level
3, the level is not returned to level 1 until mounting of
components onto one board is completed. This means that
the components are mounted in the order from small
components to large components. Here, the small component

25 refers to a component having a small area and a low



t he second nozzle of the conponent suction nozzle elevating device in
Fig. 5. The first nozzle 70 and the second nozzle 70 are
positioned at level 1 in Figs. 6A and 7A, but Figs. 6F and 7F show a
state that the positions thereof are 5 changed to |evel 2.

Figs. 6A and 7A show a state that a pryyious process i s conpleted.
At this time, the elevating nenber 58 is raised by a drive of the

el evation drive notor 56 to a position which is a prescribed height A
hi gher than the 10 current level. At this tine, the nozzle elevating

shafts compoBéftal hesyapped amthdo gleyati pgmppetati ondre-perfi; egl.

- —-——

In Figs. 6A and 7A, the first nozzle 70 is selected, a nozzl e

sel ecting C&bh?gﬁénﬂ5hév£ﬁérSSEQBQEnQreEOaEEea“H$§h compordA?Z | Be 7h ¢ S
turned on and then the pisfon rod 46 thereof 15 is lowered to the | ower

end position. On t hepat hera gnd, for eﬁb@g@f%dmmgﬁghsegpct&gﬂpgﬂéﬁgder
45-2 corresponding to the second nozzle 7071 s off, the piston rod 46

stays at thRountingURR@ereNd PEBALT @e smail compornentsuRSeAUSDLLYa118s
shown in Figs. 6B and 7B, all 20 the nozzle selecting cylinders ~45

(451 sto feuhlfleddt® be nokHESAdARNSAANAL ghps! RedidR 4GS ¢hatre
: pective | ower end positrlons.

Subsequentlys, 88eSPaWlikBsFk8Sbe RGUARLQ’GitH B rrew adjacent pitches.
This is because, if the large componexnt (particularly,
those having high component heights) are mounted first, the
components need to be mounted while avsiding these large

10 components and the adjacent pitches cannot be made small.
QFP or the like is a component which rsguires a mounting
accuracy and has a large area. If sucn QFPs are mounted
first, it is not preferable to mount warious components
thereafter since a mounting impact is =pplied to a board

15 and accuracy of components mouﬁted first such as QFPs or
the like requiring mounting accuracy can e affected. With
the above reasons, basically, small comgonents are mounted
first in general.

One of features of the component mounting

20 apparatus according to this embodiment is that, to improve
the mounting process time, components having low component
heights have a short nozzle rising distance to shorten the
vertical movement distance of the nozzle so that the

suction time and mounting time can be shortened.

25 Therefore, components are preferably mounted in



el evating nenber 58 starts lowering by a drive of the 25 el evation
drive notor 56. Then, lower ends of all the

28 pi ston rods 46 of all nozzle selecting cylinders 45 | owered
together with the el evating nenber 58 are brought into contact with
t he upper ends of all the nozzle elevating shafts 55 and all the
nozzl e elevating shafts 55 start 5 |l owering. At this tine, the

el evating nenber 58 is | owered until all the nozzle elevating shafts
55 are positioned at a hei ght position which is further a prescribed

hei ght A the bQW%& %Q%Qe%sh@@@& Feusl SQHQlOth@%n%%k%em@éﬁﬂﬁﬂuﬁﬁ¥lf£
changed |evel. fo exanple 1, the 10 current

level s attﬂo%%elhaﬁ%w& ao%nﬁ&f'erm %§§5ht£nd The sR@3Iichporikds to
be changed to | evel ich is the i nt er nedi at e position. = Then, the

el evating n%’fi%erméﬁqt‘[éd First '9&@ £4isQ f}'&attr?el |géﬂ@r992¥nlo%n%ll%\§atdf&*

shafts 55 are omered elghf I fferenCe AH between | ével and

level 15 2. Dldig jlNe RS eabeg 98 foea 'fncaéﬁe&aw@ecwe;g}sns
| evel is at Ievéi ghahlgﬁ |g t he ﬁ %est end position,

5 Therefore, in the component mounting apparatus according to
this embodiment, the nozzle height (rising height when a
component is sucked) is switched by a three-stage switching
method depending on the component height so that the
mounting process time can be improved.

10 Fig. 10 is a block diagram showing a contrcl unit
for performing an example of a nozzle height switching
operation of the component suction nozzle elevating device
in Fig. 5. Shown here is a constitution required in the
following case. In order to efficiently perform a nozzle

15 height switching operaticn, components are grouped and
height alignment processing is performed in advance based
on the height information. Based on a mounting program
created . as a result thereof, a mounting program for
relating the nozzle number and component height information

20 is created. While switching of the height level of the
nozzle 70 is judged based on the mounting program, mounting
operations are performed. Therefore, the component suction
nozzle elevating device is generally provided with a first

storage device 920, a second storage device 921, a nozzle

25 suction component grouping unit 922, component height



Is to be changed to level 1 which is the internediate posi ti on.

Then, the elevating nenber 58 is | owered so that all the nozzle

el evating shafts 55 are | owered by a height 20 difference [err]H
between level 3 and level 1 plus the prescribed height A In
Case 3, the current level is at | 28el 2 which is the internediate
position, and is to be changed to level 1 which is the | owest end
position. Then, the el evating nmenber 58 is |owered so that all the
nozzle 25 el evating shafts 55 are |l owered by a height difference AH

29 abeyneean levied R2Bndolkealchl pbduslé heapdescmrdrend dYeigigorfent

In Case 4 (corresponding to Figs. 6C and 7C), the current | evel is at

|l evel 1 whhehghs theghaowesidaerd giesiddeogeaintk 924.

is to be changed to

|l evel 2 which is the internediate 5 posi tion. Then, since the current

level 1 is |ower thamhe

that all

t

he nozzl e elevating shafts 55 are |lowered only by the

prescri bedohgie@htadta T Caseobnehbe Cidrdat neveteds at For example,

S

10

15

20

25

information of relations between mounting positions in the
X-Y coordinate for thé mounting order N1, N2, N3, .. and
component numbers of components is stored, such as Nl
mounting position (X1, Y1) component number Bl, N2 mounting
position (X2, Y2) component number B2, and N3 mounting
position (X3, Y3) component number B3.

Also, the second storage device 921 stores
component data of components to be mounted. For example,
ﬁomponent information for a component of component'number
Bl 1is stored, such as component dimensions in the X
direction and Y direction (XA, YA), component height
dimension H1l, and component body thickness dimension HBL1.
Component information for a component of component number
B2 1is. stored, such as component dimensions in the X
direction and Y direction (XB, YB), component height
dimension H2, and component body thickness dimension HB2.

The nozzle suction component grouping unit 922
performs the following operations. That is, the number of
components which can be sucked and held by the operating
head 4, 14 depends on the number of the nozzles 70. With

the above ten nozzles 70, ten is the maximum number.

firkevektdragke akeyaki ng2oendesr&S8 imoumwietied Sso



|l evel 1 which is the |owest end position, and is to be 10 changed to

level 3 which is the internediate position. Then, since the
current level 1 is lower than level 3, the el evating nenber 58 is
|lowered so that all the nozzle el é9ating shafts 55 are | owered only
by the prescribed hei ght A. 15 Subsequently, as shown in
Figs. 6D, 7D, 6E and 7E, a top dead center level is changed. That is,
dependi ng on the level of a top dead center to be changed, the first
t op démvesmmt.eral kveheswictzatliesy Y| caneot 621lwagssscmkd copateads

center level switching cylinder 61 or either thereof is 20 turned on or
off to switdly tdhevenpineadncditersiegelof dimtonents. i Fhehn ddmponents
aforenentioned Case 1 (level 3 [err] level 2), the first top dead
center |evelhasudingehivaray| i oekgoBénts kepas are elikkekl | e itthe megcorisk t op
dead center |evel swtching cylinder 61 is turned on. In the
af orenent i ometeGaaaxr R tRat a (lamzle 3afigacentevel a 1hozzlibe ssedkdnd tidpe dead
center |evel 30
5 component having large component areas does nrot suck a
component. ThereZore, in the above mounting order, a
processing for determining the number of components which
can be sucked and held by an operating head 4, 14 having
the ten nozzles 70 is carried out by the nozzle suction
10 component grouping unit 922 .

The component height aligning unit 923 for each
nozzle performs grouping of components to be sucked by the
nozzles 70 Dbased on the component height dimension
information stored in the second storage device 921. That

15 is, for example, when the nozzle height can be changed to
the three kinds of levels 1-3 as described above,
components are divided into three groups depending on the
component height information. For example, divided groups
include a first component group of components having a low

20 height, that is, components to be sucked by a nozzle at the
level-1 height, & second component group of components
having an intermediate height, that is, components to be
sucked by a nozzle at the level-2 height, and a third

component group of components having a high height, that is,

25 components to be sucked by a nozzle at the level-3 height.



switching cylinder 61 is kept off while the first top dead center

| evel switching cylinder 62 is turned on. In the af orenenti oned
Case 3 (level 2 [err] level 1), the second top dead center |eve
switching cylinder 61 is turned off while 5 the first top dead center

| evel switching cylinder 62 is tur on. In the aforenentioned Case
4 (level 1 [err] |evel 2) (corresponding to Figs. 6C to 6E and Figs.
7Cto 7FE), the first top dead center |evel switching cylinder 62 is

turned off while the second top dead center |evel switching 10 cyl i nder
61 is turned on. e r
level 3), the flrs t%ng Z%%%% g@%@ S%igp% allgnln&i?éﬁﬁns%c%%g%%er
62 is turne off I g@y dead, cent er IeveI switch

6] gg 6F

oyl i nder 6278 kEpOdr 1 reférsnfo%atwnsaéser&&@m o PLRGRR IR
levaton 38 cgpPGReRd bPiase K Hat IusE 52?2%3?. fecbhapreds ope

of the sprifig ooy (her ejg?r;(?)r)?& Hesher 1% '%?'er.éf""&mma@aag«o{)"?e
Phe top dead Gontaropief. Fe-Meac s  Zoneptents  CER" diparqiidin. 22e °
prescri bed hglght Ais formed between the Iomer ends of all the

pi ston rods® t he upper end portions of all the nozzle elevating
shafts

th
e
f
b

Fig. 11 is a block diagram of a control unit for
performing another example of a nozzle height switching
cperation by the component suction nozzle elevating device

10 in Fig. 5. 1In the example in Fig. 10, the mounting program
for relating the nozzle number and the height information
of the components is created in advance. In this example,
based on the mounting order data of components to be
mounted in the first storage device 920 and the component

15 data of components to be mounted in the second storage
device 921, the relation with the nozzle height level is
judged by the height of each component to switch the level
in a calculating/processing unit 1100 in a control device
1000 for controlling operations of the whole mounting

20 apparatus. |

Therefore, the calculating/processing unit 1100
of the mounting apparatus is generally constituted by a
mounting order/component height data reading unit 1101, a
height judging unit 1102, and a component height switching

25 unit 1103.



55. 25 Subsequently, as shown in Figs. 6G and 7G al

31 the nozzle selecting cylinders 45 are turned off and al

the piston rods 46 are raised to the upper ends thereof. Thus, a
series of nozzle height switching operations are finished. It is
noted that Figs. 6G and Fig. 7G show a 54 state that the second nozzle 70
I s sel ected. The nozzl e sel ecting %ylinder 45-2 corresponding to

t he second nozzl e 70 is turned on and the piston rod 46 thereof is

| owered to the |ower end position. On the other hand, since the

nozzl e selecting cylinder 45-1 corres onglng to the.first 0 nozzl.e 70
is off, the piston rog‘q‘z% Iré“t"‘dglltsl%q t’hgeﬁ G8rPoRE™t he“%b%i%?%ﬁ. 2eading
Descri bed bel ow i case . where one nozzle 70 is sel ected fromthe
ten nozzlesu?d%gﬁﬁfg%eﬁe?%sa“&gsFF%d“lng O} JFE| dakd éﬁﬁboﬁ%ﬁtCQW?PPSHtand

nmount i ng op%%%%ions t hereof 15 are perforned.

Subsecutently, in the height judging unit 1102,

5 the relation with the nozzle height level is judged by the
height of each componenz. For example, as described above,

the nozzle 70 is switched at three stages of levels 1-3.
Assuming that level 1 is applied to a component lower than

a first threshold TH1, ievel 2 is applied to a component

10 equal to the first threshold TH1 or higher and lower than a
second threshold TH2, and level 3 is applied to a component
equal to the second threshqld TEZ or higher, which of the
three stages of levels 1-3 is To be applied is judged by
the height of each component. As an example of the first

15 threshold TH1, 6 mm can be employed. As an example of the
second threshold TH2, 13 mm can be employed. However, the
first and second thresholds are not limited to these, but
arbitrary values can be appropriately set under a condition
of TH1 < TH2.

20 Subsequently, the component height switching unit
1103 compares a nozzle level to be applied to components to
be sucked next and the current level, and judges how
switching operations of the nozzle height are performed so
that a cylinder-sensor control unit 902 and a motor control

25 unit 903 control driving of the elevation drive motor 56,



Figs. 8A, 8B, 8C, 8D, 8E, and 8F are partially sectional views for

expl ai ni ng nozzl e switching operations for the first nozzle of the
conmponent suction nozzle el evating device in Fig. 5. Figs. 9A 9B,
9C, 9D, 9E, and 20 OF are partially sectional views for explaining
nozzl e swi tching operations for the iecond nozzl e of the conponent
suction nozzle elevating device in Fig. 54 Here, the first nozzle 70
and the second nozzle 70 are positioned at |evel 2. 25

Figs. 8A and 9A show a state that the previous

32 pr.ocess firs

Sel ccted. THENGIF% »se?%@%"?#gn%ymmeas 3. PR eEhbRt S dedd fentinr
f t | t d d th t d 1
oner ed 12 &%fo%i@ﬁéﬁﬁlﬁ%g cFRSpale Nl rl'oselé"nbzi‘f“étglém@t Y iadamder

45-2 corres to.the secon i s, off herefore, the
pi ston rod 2%? g%ggd atop geadtﬁ%nbﬁﬁeregﬁ sw1tcn1ng cyIlnder (second

height switching cylinder) 61, and so forth.

5 Described below is an operation of judging which
of the three stages of the levels 1-3 of the nozzles 70 is
applied depending on the height of each component. Fig. 12
is a flowchart of this judging operation, that is, a nozzle
height switching operation of the component suction nozzle

10 elevating device in Fig. 5.

First, mounting is started. In Step #50, when
the nozzles 70 are returned to the original point, the.
height at level 1 is set.

Subsequently, in Step #51, whether the component

15 height is equal to the second threshold TH2 or higher is
judged. If the component height is lower than the second
threshold TH2, the operation proceeds to Step #52. If the
component height is equal to the second threshold TH2 or
higher, the operation proceeds to Step #57.

20 In Step #52, whether the component height is
equal to the first threshold TH1 or higher is judged. If
the component height is lower than the first threshold THI1,
the nozzle at level 1 can be applied. Therefore, switching
of the nozzle height 1is unnecessary and the operation

25 proceeds to Step #53. On the other hand, if the component



As shown in Figs. 8B and 9B, while the nozzle selecting cylinder 45-1
Is on, the elevating nenber 58 10 start lowering by a drive of the

el evation drive notor 56. Subsequently, the | ower end of the piston
rod 46-1 of the first nozzle selecting cylinder 45-1 | owered together
W th the el evating nmenber 58 is brggught into contact with the

upper end of the nozzle elevating shaft 55 of the first 15 nozzle 70 and
only this nozzle elevating shaft 55 starts | owering and S
lowered to a suction posi ti on. Subsequently, the operating

head 4, 14,isqpved QnAl tc théegited CHMAUMALG SHPP! ¥r URELnEP, Skek @

desi red conponent. Subsequent |y, the operating head 4; 14 is noved

to a 20 LrefQoniligp.pasiti pg EPeRELEQrMm a recognition operation and
t hen the d%Era??ng hgaa ?s noved tg‘a board 2 to nount the conponent

at a prescribed nountingypgskthon. fhg Laweri d rall QR ,0f Jhe
nozzle 70 may be carr#e toﬁt"\/\hl'lgot'henIe s aQ%pSP&ﬁeng eag 4, f4 Fs bei ng

ggved- 2570. In Step WHFEAUEALLYen?S UMM by Bfe #5227859G0 WheN

5 recognized. In Step #5535, components sucked by the nozzles
| 70 are mounted.

Subsequently, in Step #56, whether mounting of
components onto c¢cne board 1is completed, that is, whether
any component to be mounted remains is judged. If there

10 remains no compornent to ke mounted, completion of mounting
of components onto the one board is determined and the
operation returns to Step #50. Or, in some cases, a series
of these operaticns may bes finished. On the other hand, if
there remains aiy comporient to be moﬁnted, the operation

15 returns to Step %51 and the above operations are repeated.

Meanwhile, in Step #57, whether the current level
is level 3 is judged. When the current level is level 3,
the level does not need to be switched. Therefore, the
operation proceeds to Step #53 and a component is mounted

20 by a nozzle at level 3. On the other hand, since the level
needs to be switched when the current level is not level 3,
the operation proceeds to Step #58.

In Step #58, the nozzle height is changed from
the current level to level 3. Then, the operation proceeds

25 to Step #53 and a component is mounted by a nozzle at level



t he conponent nounting operation by the first nozzle 70 is finish
the el evating nenber 58 starts rising by a reverse drive of the
el evation drive notor 56. When t he depressing force to the uppe
end of the nozzle elevating 5 shaft 55 of the first nozzle 70 by the
| ower end of the piston rod 46-1 of, the first nozzle selecting
cylinder 45-1 is released, the nozz el evating shaft 55 of the f
nozzle 70 starts rising by an urging force of a spring 65. Then,

after the nozzle elevating shaft 55 of the first 10 nozzle 70 is

positioned .at the upper end position, the el evati ng nenber 58

further cortinues to rise by the reverse drive of the elevation d
notor 56. Then, after raised until a _gap dinension A), is farne
bet ween t he | owE? ¥HeP o éthenggbﬁﬁ g& FHITeRtd hevelupgerl SRt 2

is ju

portion 15 noaaég el evating shaft 55, the elevating nenber 58 stQE%_

rising.

ebuBnAUF refs shelRti A SFilfve 82 andhsn, L&

nozzle is swtched., That is, the nozz%g sel ecting cylinder

correspondi

d 45-1
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ng and the nozzl e selﬁgiing cyl i nder 45-2 corresponding to
t 2Pd

o
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swi t chi ng.
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25

a compopeRtd i6n INBR S oY% H Arprle
gﬁiigvéPGZPiSégntﬁgdother harnd, since the level needs to be
switched when the current 1level is not 1level 2, the
operation proceeds to Step #60.

In Step #€0, the nozzle height is changed £from
the current level tc level 2. Then, the operation proceeds
to Step #53 and a ccxmponent is mounted by a nozzle at level
2.

Thus, the nozzle height switching operation is
carried out. It is noted  thét, in this nozzle height
switching operation, when the height is once switched from
level 1 to level 2 or 3, the height cannot be returned to
level 1 as described above. This is because, as described
above, - this is suitable to a case where a mounting program
relating the nozzle number and the component height
information is created in Fig. 10 and then switching of the
nozzle level is judged based on the mounting program.

For example, in information in the
nozzle/component height aligning data storage device 924 in
Fig. 10, when switching of the level is judged according to

the flow in Fig. 12 in a state that 6 mm is employed as an

ed,

r

i rst
even

rive
d

h



46-2 thereof is lowered to the |l ower end position, the pi ston rod
46-1 stays at the upper end position since the 25 nozzl e sel ecting
cylinder 45-1 corresponding to the first

34 nozzle 70 is turned off. As shown in Figs. 8E
and 9E, while the second nozzl e selgcting cylinder 45-2 is on, the

el evati ng nmenber 58 starts lowering by a drive of the elevation drive
notor 5 56. Subsequently, the |ower end of the piston rod 46-2 of

t he second nozzle selecting cylinder 45-2 | owered together with the
el evatin - b8 ks o] [ c i th _th pRer._end _of the
nozzl e e?eva [ gLéﬁ% ttﬁé gg?%ﬁe€§§?§§8£§ &HTL%Q%I%37ﬁ“aﬁ§ ?ﬁﬁg?’gﬁlﬁgthis

| . and £ris, o

Cuction podti et ok ifle, ShERDS HEYERIEL Mhoadns CUEFEEnshYed o
' . I ' desired t.

Subsequent 1L 0HG BRoratPhg! Read™h "EA 146 mi oAt 80a 1+ CAF oEOGRPPRB:

position t%gleéﬁ‘grps% rrg'\rﬁogg;:t LR 88%%?&' 98 deNo. 2, comporent height

5 is 2 mm for the nozzle 70 of No. 3, .., and the coxoonent
height is 4 mm for the nozzle 70 of No. 20. Therefore,
mounting operations are performed by the nozzles of Nos. 1-
No. 20 at the height of level 1. Since the corponent
height is 8 mm for the nozzle 70 of No. 21, the component

10 height is 9 mm for the nozzle 70 of No. 22, .., a=d the

compornent height is 7 mm for the nozzle 70 of Nz. 30,
mounting operations are performed by the nozzles oI Nos.
21-30 at the height of level 2. Since the component height
is 15 mm for the nozzle of 70 of No. 31, ., mcunting
15 operations are performed by the nozzle of Nos. 31 and later
at the height of 1level 3. Here, it is assumel that
components are mounted by the nozzles of Nos. 1-10 in the
first mounting operation by the operating head, components
are mounted by the nozzles of Nos. 11-20 in the second
20 mounting operation by the operating head, and components
are mounted by the nozzles of Nos. 21-30 in the third
mounting operation by the operating head. However, nozzles
actually used, for example, the nozzles of Nos. 1, 11, and

21 are the same, that is, the first nozzle 70.

25 On the other hand, Fig. 13 1is a flowchart



15 then the operating head is noved to a board 2 to nount the

conponent at a prescribed nounting position. The |owering operation
of the nozzle 70 may be carried out while the operating head 4, 14 is
bei ng noved. Subsequently, as shown in Figs. 8F and 9F,

when 20 t he conponent nounting operatia% by the second nozzle 70 is

finished, the elevating nenber 58 starts rising by a reverse drive
of the elevation drive notor 56. When t he depressing force to the
upper end of the nozzle el evating shaft 55 of the second nozzle 70

gg|22$ikgm§;?$ﬁge${ é?go %Smodg%ﬁk%%i%%po _é%éﬁné;E 59&3ﬂ§m@°§%i§%hing

2 is released, the. nozzle elevating shaft 85 of the secand . nozzle 70
starts risiH%p%§aah°ﬁr8Fn§EFoF€@p ‘qﬁha§ﬂﬁ'¥ﬁ?(§?2216 cleRiingveavifeer
t he nozzle elevg&ing haft_,55 of the . second nozzle 70,1 s pgsitjoned

at the upper 2ndiFositton, TS 1fh L3Ikl RenSaResE S uF tHer ‘ant PREies

to rise by the reverse drive of thg el evation drive motor 56. Then,
component moun 11

aft er ing 1s carried out once at _avel and then,
5 even after the height is once switched to _svel 2 or 3, the
height can be switched to level 1 by judging after Step #56
whether level 1 is applied. Therefore, zhis flow can be
applied not only to the constitution of Tig. 10, but also
that of Fig. 11.
10 That is, in Step #61, whethsr the component
height is lower than the first fhresholi TH1 is judged.
When the component ﬁeight is not  lower than the Zirst
threshold TH1, the operatioh proceeds to Step #51. On tﬁe
.other hand, when the component height iz lower than the
15 first threshold TH1, the operation proceeds to Step #62.

In Step #62, whether the curren:t level is level 1
is judged. When the current level is lsvel 1, the level
does not need to be switched. Therefors, the operation
proceeds to Step #53 and a component is mcunted by a nozzle

20 at level l.l On the other hand, since the _evel needs to be

switched when the current level is nrcz level 1, the
operation proceeds to Step #63.

In Step #63, the nozzle height is changed from
the current level to level 1. Then, the cperation proceeds

25 to Step #53 and a component is mounted by = nozzle at level



raised until a gap (dinension A) is fornmed between the | ower end of
the piston rod 46-2 and the upper end portion of the nozzle elevating
shaft 55, the elevating nenber 58 10 stops ri sing.

Subsequently, the sane operation is perforned for the followng third
nozzle 70 and, as required, by conf4 nuing this operation until the
tenth nozzle 70, conponents can be nounted by the ten nozzles 70. 15
Here, in a normal component nounting operation, t he nounting
operation is started at level 1. After all t he applicabl e conponents
whi ch can be nounted at |evel 1 are nmounted, the operation proceeds
to level 27and level 3 successively (see a flowin Fig. 12 descri bed

It.At20tt fter the |evel dotq | evel
avel) s “the | doeranE e R e?s'vér%%“ 48071 Shoght ho &Y

nting o
conponents onto one rd ISLCOﬂD| Thi neqnspthat L
conponent sP&r @?ﬁ{]ﬁﬁ% h‘teh Ydé"r ef Sih s V * “aréor?peongﬁp§‘{é§ | &F ge

ﬁgmgengsgﬁgggae%g%ggg' GOIRONENT: o 2T evel ®THT Sy B0 18 SUMRAY Eor
36 5 each component.
According to the above emb:diment, when a nozzle
is selected, a gap is unfailingly fcrmed between the upper
end of the nozzle elevating shaft 55 anc the piston rod 46
of the nozzle selecting cylinder 45 rcsitioned at the lower
10 end position so that, at the time oZ nozzle selecting, the
piston rod 46 of the nozzle selecting cylinder 45 is not
brought into contact with the nozzle =alevating shaft 55 and
that the piston rbd 46 is brought intc contact with the
nozzle elevating shaft 55 only when The elevating member 58
15 is lowered by a drive of the elevaticn drive motor b56.
Thus, since the piston rod 46 is not brought into contact
with the nozzle elevating shaft 55, no iImpact is generated
to the nozzle elevating shaft and a component sucked by the
nozzle is not displaced or dropped.
20 | When all the nozzle elevating shafts 55 are
raised, all the nozzle selecting cylinders 45 are raised by
a drive of the elevation drive motor 536 and the nozzle
elevating shafts are raised by urging forces. Therefore,

unlike a conventional one, all the nozzle elevating shafts

25 do not need to be raised by the motor via the elevating



conponent hei ght. The large conponent refers to a conponent
having a | arge area and a hi gh conponent height. The

reason For enploying such a conponent nounting order is that the
smal | conponents are generally 5 required to be nmounted with small gaps
t her ebet ween, that is, are requiredggo be nmounted with narrow

adj acent pitches. This is because, if the |arge conponents
(particularly, t hose havi ng hi gh conponent hei ghts) are nounted
first, the conponents need to be nounted whil e avoiding these | arge

10 conponents: ANl IR AYRGRNa P! 1 ChEea CAINOE - PE: NBgleraml | » cvliad P or

the like is a conponent which Tequires a nounti ng accuracy-an as a

large area. pyfs sugh GRS ArE %:ﬁgﬁrloade& rst, it is not preferable to

nount various conponents ter since a nounting inpact is

applied to a board 15, andacar acyy of sGorRAnaRls JruNted {11 st payghcas

QFPs or the like requiring nounting accuracy can be affecte

the above reasolfii RRSICALY: cSHBbLeAPMRRIGALS A & TRUNEH of swillhihy N
e o o] onp ting

general . eatures f the T onent — oun
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nmounti ng process tinme,” conponent have a

short nozzl & fisl ng sl ance S Shatt elq'axyﬂ?g a low component height has
a short nozzle rising distance and the vertical movement
distance of the nozzle is shortened so that suction time
and mounting time can be shortened. Thus, the mounting
10 process time can be improved.'

Furthermore, in the embodiment in Figs. 2 to 4,
since the lower end of the piston rod 46 of the nozzle
selecting cylincder 45 is lowered until brought into contact
with the edge oZ the notch 58a of the elevating member 58,

15 the lower end position of the pistorn rod 46 is consistent
at all times and does not vary. As z result, the position
at which the lower end of the piston zod 46 is brought into
contact with the upper end of the nozzle elevating shaft 55
becomes consistent and the elevating amount of nozzle

20 elevating shaft 55 can be more precisely controlled.
Therefore, components can be mounted without Dbeing
overloaded.

It is noted that the present invention is not
limited to the above embodiment, but can be applied in

25 other various aspects.



vertical nmovenent di stance of the nozzle so that the suction time and

nmounting tinme can be shortened. 25 Therefore, conponents are
preferably nounted in 37

the order successively fromsmall conmponents (particularly, t hose
havi ng | ow conponent heights). The small jgonponents are nount ed
first according to the general nounting order currently enpl oyed as
described in the above reasons. 5 Therefore, in the conponent nounting
apparatus according to this enbodi ment, the nozzle height (rising
hei ght when a o n |.§ .SU ). . 1§ ched. hr.ees

swi t chi ng nmet hog%pggé{nhgebnqlﬁsgeggsnp%%me%@”%}lg t;&sl% tpﬁ:%ﬁ%ﬂg%d

mounti ng PrOg&S32 tg%%iﬁ%$zgfeig%&%%%QPgr%%g{ der. 45 t0559d51Qik$ gpﬁEQCk

diagran1shomnng°§ uni't orm ng an exanple o ozzl e
el S Sl 0o iprOREE D £ U SOTRIDER! ST OZELE o !
fol I ow ng Caggﬁglen J{)I{ d%rrhitc% eHxieCiglnétl:gn pei,rofdor 2 J{]soz%xloet brought into
5 contact with the selected nozzle elevating shaft 55, the
piston rod 46 of the nozzle selecting cylinder 45 may be
fixed to the elevating member side and be lowered towards
the upper end portion of the nozzle elevating shaft 55 in a
range that the main body of the nozzle selecting cylinder
10 45 is not brought into contact with the nozzle elevating
shaft 55.

Furthermore, the ball screw shaft 57 is used as
an example of a screw shaft linked to the rotating shaft of
the rotary elevation drive device, but the screw shaft is

15 not limited to this and may be a normal screw shaft.

According to the present invention, when a nozzle
is selected, a gap is unfailingly formed between the upper
end of:- the nozzle elevating shaft énd the piston rod of the
nozzle selecting cylinder positioned at the 1lower end

20 position so that, at the time of nozzle selecting, the
piston rod of the nozzle selecting cylinder is not brought
into contact with the nozzle elevating shaft and that the
cylinder selectively lowered from the nozzle selecting
actuator is brought into contact with the selected nozzle

25 elevating shaft only when the piston rod is lowered by a



15 hei ght switching operation, conponents are grouped and

hei ght alignnent processing is perforned in advance based on the

hei ght information. Based on a nounting program created as a
result thereof, a nounting program for relating the nozzle
nunber and conponent hei ght information %g I s created. VWil e sw tching
of the height |evel of the nozzl e I s judged based on the nounting
program nounting operations are perforned. Therefore, the conponent
suction nozzl e elevating device is generally provided with a first

Shorage fevidm 0o SREOUSIALR0E ARILS BBbor? 09871 811 2% ne SHELLAL

cormponent  groupi ng unit conponent
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hei ght allgnlng d’ ¥ storage devi ce 92
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5 is generated to the nozzle elevation shaft and a component
sucked by the nozzle is not displaced or dropped.

When all the nozzle elevating shafts are raised,
all the nozzle selecting cylinders are simultaneously
raised by the drive of the elevation drive motor and the

10 nozzle elevatin shafts are raised by urging forces.
Therefore, wunlike a conventional one, all the nozzle
elevating shafts do not need to be raised by the motor via
the elevating plate by overcoming an activating force of
the air cylinder. Thus, the motor is not overloaded.

15 By switching the nozzle height depending on the
component height as a method of switching nozzle height
(rising height when a component is sucked) in a plurality
of stages, a component having a low component height has a
short mnozzle rising distance and the wvertical movement

20 distance of the nozzle is shortened so that suction time
and mounting time can be shortened. Thus, the mounting
process time can be improved.

When the lower end of the piston rod of the

nozzle selecting cylinder is lowered until brought into

25 contact with an edge of the through hole or notch of the



nmounting position (X1, Y1) conponent nunmber Bl, N2 nounting position
(X2, Y2) conponent nunber B2, and N3 nounting 10 position (X3, Y3)
conmponent nunber B3. Al so, the second storage device 921
stores conponent data of components to be nounted. For exanpl e,
conponent information for a conponent of; conponent nunber Bl is
stored, such as conponent dinensions in the X 15 direction and Y
direction (XA YA), conponent height di rensi on Hl, and conponent
body t hi ckness di nensi on HBL. Conponent information for a conponent

of conMPoNgRkvAYARG member,B4HsS 1hF e&nd5ﬁ891€§oco®%0rt‘?{3 HOBASI PHE 1 N
the X di rection and’Y direction (XB,” YB), conponent height 20

di mensi on ;2 . and s¢QpRONENt 1R0QY: il %Iﬁrae%e@ gﬁ;@@& ¥B2.2s a resul:

The nozzle suctlon conmponent grouping unit perforns the fol | owi ng

oper ati ongy, hey nyober, qfhe 1 ogpaneyd s-uhi gh .can he sucked and
hel d by t%e 0 liﬁﬁi?ﬁ it adqze:hf%ﬁgeﬁgg gﬁithwg Enber oPﬁ%he %ozzles

70 WthpZgnd h?ntéboé/cﬁqtééf‘ W% e8he Ouppt N ehd JEe TBEI Mgy, ynDer .

5 elevating shaft recomes consistent and the amount of
elevation of the nozzle elevating shaft c¢an be nore
precisely controlied. Therefore, a component can be
mounted without being overloaded at the time of mounting.

Although <the present invention has been fully

10 described in connection with the preferred embodiments
thereof with reference to the accompanying drawings, it is

to be noted that various changes and modifications are
apparent to those skilled in the art. Such changes and
modifications are to be understood as included within the

15 scope of the present invention as defined by the appended

claims unless they depart therefrom.



However, all the nozzles 70 cannot al ways suck conponents by

dependi ng on the size of conponents. When conponents havi ng | arge

conponent areas are sucked, it may be necessary that a nozzle

adj acent to a nozzle sucking the 5 conponent having

areas does not suck a conponent . 5 Ther ef or e, ’u I“ﬁﬂulﬂmgﬁigﬂi

nounting order, a processing for a%ternining the nanber wof s

conmponent s whi ch can be sucked and held by an operating head 4, 14

havi ng the ten nozzles 70 is carried out by the nozzle suction 10

conponent grouping unit 922 . The conponent hei ght aligning

unit 923 for each nozzl e perfor&gfﬁ?ghping of conponents to be sucked

by the 1 nozzl es (0 based on_the component hgjght %inension _

i nformati on-stored i n“'t hE°EBRBAd st CfevitR? 958, SIRYELIDY deVigey

exanpl e, when the nozzle height can be changed to t he three kinds of

| evel s 1-3 §8™BELEtPBed above, conponents are divided into three

groups dependi ng on the conponent hei ght informtion. For exanpl e,

di vi ded groups PncPUBE2LIFYr sPEcoRBBRERt GLEYS IIMTorftHdrt s ¥ ng a

| ow 2% height, that is, conponents to bhe sucked by a nozzle at the

| evel - 2 hei §HPPOEE4BE0Ad ¥ renfiOGEd6p of0lcorpanetiteking angaholfing

internediate height, that is, conponents to be sucked by a nozzle at

t he IeveI-ZCHQP@ﬁ??tﬁndaB t gegpective lower ends thereof ‘with the
nozzles normally urged upward;

a plurality of nozzle selecting actuators (45)
which are disposed corresponding to the plurality of nozzle

10 elevating shafts and, when one suction nozzle to be lowered
is selected from the plurality of nozzles, 1lowers a
cylinder corresponding to the selected nozzle elevating
shaft having the selected suction nozzle towards the nozzle
elevating shaft in a range where the c¢ylinder is not

15 brought into contact with the selected nozzle elevating
shaft;

a rotary drive device (586) for elevation which
simultaneously lowers all the nozzle selecting actuators to
bring the cylinder selectively lowered by the nozzle

20 selecting actuator into contact with the selected nozzle
elevating shaft in order to lower the nozzle elevating
shaft; and

a top dead center changing device (61, 62) which
changes a position of a top dead center of each of the

25 nozzle elevating shafts.



conponent group of conponents having a high height, that is, 25
conponents to be sucked by a nozzle at the level-3 heig

ggvi ce 924 stores inf g?ﬁa??gﬁl gt{ C(r)rergglntegt ope:oggfzeg!s: %3' 83 Hﬂml IﬁI"mIIHﬂ

conponent height aligning unit 923 for e%%h nozzl e. a resdlts *
rel ati ons between the nunber of the nozzl'és 70 5 and conponent hei ghts
of conponents to be nounted are st or ed. Fig. 11 is
a block diagramof a control unit for perform ng anot her exanple of a

nozzl e hei ght smntchlﬂg_COEPongg%ra %Qﬁ%% th@ % ong?évggﬁﬁtondggﬁéle

el evating device € exanp e€in the nDuntlng

pr ogram aCCE?dlE a&bngc%gqmnqulqﬂﬂHﬂp 3 ?%pétg%lhelgh% |nt%§ tian

of the conponénts create I'n advance aséd on
e Tount) TRGRORST GB R WBGROIEH EniOnbEsse sg TUTLELOAIBLILEL
in the secoQQXEEQrggg which 1is screw-thread to a screw shaft (57)
5 connected to a rotating shaft of the rotary drive device
for elevation and raised or lowered by forward and reverse
rotation of the screw shaft, wherein the elevating member
is raised or lowered by the forward and reverse rotation of
the screw shaft so that all the nozzle selecting zactuators
10 are simultaneously raised or lowered.
3. A component suction nozzle elevating device
according to Claim 2, wherein
the elevating member has a through hole or notch
(58a) through which an upper end portioﬁ of the nozzle
15 elevating shaft can penetrate; when one suction nozzle to
be lowered is selected from the plurality of nozzles, the
upper end portion of the nozzle elevating shaft is
positioned in the through hole or notch in a range in which
the upper end portion of the nozzle elevating shaft is.not
20 projected above the-through hole or notch and a lower end
of the cylinder of the nozzle selecting actuator is lowered
until brought into contact with an edge of the through hole
or notch; a gap is formed between the lower end of the
cylinder and the upper end portion of the nozzle elevating

25 shaft in the through hole or notch; and, when the elevating



device 921, the relation with the nozzle height |evel is j udged by
t he hei ght of each conponent to switch the | eve

cont 1ol |1 g bperati on of the whol & mounting 20" CSpparulllﬂﬂﬂﬂ\llﬂ [

Therefore, the cal cul ati ng/ processing unif,1100 of the® nduntlng
apparatus is generally constituted by a ~~ nmount i ng order/ conponent
hei ght data reading unit 1101, a hei ght judging unit 1102, and a
conponent hei ght switching 25 unit 1103.

41 ; T ting order/ canp ed g d dj

unit 1101 r%egbefhéjﬁngﬁ gﬁégop er dgﬁni“hd §E20%0Q>ong%e %%%d&%ﬁ &Pﬂve

SubsequenftlﬁF ngeE% hghgg &ggglng UT ”“(éﬁdré% ﬁge fﬁﬁﬁé?naﬂﬁtbeéhe

nozzl e heig i's judg 2ach conponent

gtxggglseof 25,8837 LREIA%Gn of tnd *h%{%'eel@atf §EAEREd, AL HPEGENt

into contact with each other so that the nozzle elevating

5 shaft for elevating is lowered by the lower end of the
cylinder.
4, A component suction nozzle elevating device

according to Claim 2, wherein a flat plate portion (55a)
with which the lower end of the cylinder is brought into
10 contact and which can be dedpressed is fixed to the upper
end portion of the nozzle elevating shaft; when one suction
nozzle to be lower 1is selected from the ‘plurality of
nozzles and the lower end of the cylinder is lowered, a gap
is formed between the lower end of the cylinder and the
15 flat plate portion of the upper end portion of the nozzle
elevating shaft; and, when the elevating member is lowered
by the rotary drive of the rotary drive device for
elevation, the lower end of the cylinder and the flat plate
portion of the upper end portion of the nozzle elevating
20 shaft are brought into contact with each other and the
nozzle elevating shaft is lowered by the lower end of the
cylinder.
5. A component suction nozzle elevating device
according to any one of Claims 1-4, wherein the top dead

25 center changing device (61, 62) is constituted by a top



Assum ng that level 1 is applied to a conponent |ower than a first

threshold TH1, level 2 is applied to a conponent 10 equal to the

[
first
threshold THL or higher and | ower than a second Hu W # d
|l evel 3 is applied to a conponent equal to the s lﬁ ﬂ y '%ﬂﬁHZ
or higher, which of the three stages of levels 1-3 i§ tlo be appkled
I s judged by the hei ght of each conponent. As an exanple of the

first 15 threshold TH1, 6 nm can be enployed. As an exanple of the
second threshold TH2, 13 nm can be enpl oyed. However, the first and

second threghg déeﬁ‘f@rn%thalr.ig%bedc)%f’iﬂcﬁ'@§e’hab%;ng_rHin e%rzigiir:%ypéﬂi“cu_%% can

be appropriately set under a condition < T

Subsequent | y53f he 6‘48571)0&‘?(35;:&@ G eWel CALAGIUNId; evatin Y-£S 52

103,
nozzle level to be applied to conponents to "~ be suciedlﬁéxt and the

current | eysler and biddes howea) ; st chi Do aper abhans. ol - Lhe grozzlbe

hei ght are "perforne a cylinder-sénsor conirol unit 902 and a

g‘éfor cont iz 2 1% e1UPLE:A03 FAHY Olindhi WA %Bg%@%.n%] eY3LL 9Bndrd /€ Rt or
5 piston rod is engaged to the nozzle elevating shaft by
driving the top dead center changing cylinder is positicned
below the top dead center of the nozzle elevating shaft
when the engagirg portion of the piston rod of the top dead
center changing c¢ylinder is unengaged to the nozzle
10 elevating shaft.
6. A cocmponent suction nozzle elevating device
according to ary one of Claims 1-4, wherein the top dead
center changing device (61, 62) is constituted by a first
top dead center changing actuator (62) and a second top
15 dead center changing actuator (61) and has engaging
portions (63b, 64b) engaged to the nozzle elevating shafts
on the piston rods of the respective top dead center
changing actuators; and a top dead center of the nozzle
elevating shaf:f is positioned downward in an order of a top
20 dead center of the nozzle elevating shaft when the engaging
portion (63b) of the piston rod of the first top dead
center changing actuator is unengaged to the nozzle
elevating shaft, a top dead center of the nozzle elevating
shaft when the engaging portion of the piston rod of the

25 first top dead center changing actuator is engaged to the



the nozzle selecting cylinder 45, the first top dead cent er | evel

swtching cylinder (first height swtching cylinder) second top
dead center |evel switching cylinder (second hei g t

cylinder) 61, and so forth. 5 Descri bed beI ’@ﬁ ’z"
of judgi ng which of the three stag of the levels -

70 is appl i ed dependi ng on the heigﬁi of each conponent Flg 12

is a flowhart of this judging operation, that is, a nozzle hei ght
swi tching operation of the conponent suction nozzie 10 elevati ng device

in Fig. 5. mounging is started. t e #50 when
t he nozzlesn?ézéﬁeeﬁgyﬁFﬁEH Féaéhe &Fi%ien OPb&e CEh&er ot

level 1 is s Subsequentl in Step #51, the t
component F evaheF‘@htSIi‘ngqLYQ}ento-t e SRIBGHY hPRITHIR Tlﬁéwg etB"Ei s
judged. If th ent height is_|ower than the sec threshol d
TH2, the opBrs io'“' éiefecfsb% SEEP#59P dppdi fenter C?“@Bﬁﬁf}ﬁ’e RCHESH s
equal to the second thresh%Id TH2 _or hi gher, the operation proceeds
to Step #57lS sgoaged e nQ2&ls, eleyatinghshrdt - t he corrponent hei ght
IS qﬁ to the first threshold THL or hi gher |5]ud% | f .

the componerlt hei ght s ISR tHRCEIPRt PAFELROI §LPME] ing device

according to any one oI Claim 1-4, wherein
the nozzle selecting actuator (45) is a nozzle

selecting cylinder; the rotary drive device for elevation

(56) is an elevation drive motor; and the screw shaft (57)
10 is a prall screw shaft.
8. A component mounting apparatus comprising:

component supply units (8A, 8B, 8C, 18A, 18B,
18C) Zfor housing compcnents sucked by the sﬁction nozzles
of the component sucticn nozzle elevating device;

15 a head drive device (5, 15) for moving a head (4,
14) having the component suction nozzle elevating device
according to any one of Claims 1-4; and

a board conveying/holding device (3, 13) for
holding a board (2) on which components picked up by the

20 - suction nozzle of the component suction nezzle elevating
device are mounted; the component mounting apparatus,
wherein

the head is moved to the component supply unit by
a drive of the head drive device and one selected suction

25 nozzle is lowered so that a component is picked up by the



the nozzle at level 1 can be applied. Therefore, sw tching of the
nozzl e height is unnecessary and the operation 25 proceeds to Step #53.

a3 o hei'gnt s equal o tne first tresnold TH ol INILHINIA I

operation proceeds to Step #59. I n Step #53° conmponént$ are
sucked by the nozzles 70. In Step sl conponents sucked by the
nozzles 70 are 5 recogni zed. In Step #55, conmponents sucked by the
nozzl es 70 are nnunted Subsequently, in Step #56,

whet her nDuntin% onponents onto one board is conpleted that is,
whet her comg QeESdeﬁeﬁi Yo b&OFSUR edStRHAEARYI s FRIdeR!. er-thE?% 10
remai ns no conponent to be mounted, conpletion of nounting

conponent s SHFBOPEBtoﬁEPEéXr& ik i détd Hefdd iandiavasd from %%%r%@mﬁﬁn¢@¥urns
to Step #50. , I n sone cases, a series of these operatlons may be
fi ni shed. eHPPPaé! SitHdr  Bangq fboard bt}/hé;rfeweﬁmrﬁs ahythempsacht drdvee

nount ed, the operation
device; and the suction nozzle which is selected and picks

5 up the component is lowerad by the component suction nozzle

elevating device to mount the corponent onto the board.

10



15 returns to Step #51 and the above operations are repeated.

Meanwhi l e, in Step #57, whether the current |evel is level 3 is
judged. Wen the current level is level 3, the | evel does not need
to be sw tched. Therefore, the operation proceeds to Step #53 and
a conponent is nmounted 20 by a nozzle gé | evel 3. On the other hand,
since the | evel needs to be swi tched” when the current level is not

| evel 3, t he operation proceeds to Step #58. In Step
#58, the nozzle height is changed from the current level to |evel 3.

Then, the operation proceeds 25 toAgg%RA§53 and a conponent is nounted

by a nozzle at |evel 44

3. In_Step #59, ether t.he current |evel is |level 2

is judged. Wen the Shetor AAYE IS ISRAcRdy 1R H’b%?n rod {(§8ésOhof
need to be switched. . Therefor t he ?Egratlon _ roceeds to Ste #53
and a conpoReit S %ﬂ?ﬂ?%ﬁn%yc HG58Te PRsitdpaed at of t}wer herd

hand, since the |evel needs to be .
position unfailingly forms a gap (A) with an upper end of a

5 nozzle elevating shaft (55) so that the piston rod of the
cylinder {45) is not brought into contact with the nozzle
elevating shaft at the time of nozzle selecting. Only when
an elevating member (58) is lowered by a drive by a=n
elevation drive motor (56), the piston rod (46) is brought

10 into contact with the nozzle elevating shaft (55).



swi tched when the current level is not |level 2, the operation
proceeds to Step #60. In Step #60, the nozzle height is
changed from 10 the current level to level 2. Then, the operation

pr oceeds to Step #53 and a conponent is nmounted by a nozzle at |evel
2. Thus, the nozzle height switching operation is

carried out. It is noted that, in this nozzle height 15 swi tching
operation, when the height is once switched from level 1 to level 2
or 3, the height cannot be returned1}ﬁ | evel 1 as described above.
This is because, as described a Sbe, this is suitable to a case where
a nounting program relating the nozzle nunber and the conponent
hei ght 20 information is created in Fig. 10 and then switching of the
nozzl e |l evel is judged based on the nmounting program For
exanpl e, in i nformation in t he nozzl e/ conponent hei ght
aligning data storage device 924 in Fig. 10, when switching of the

| evel is judged according to 25 tQS flowin Fig. 12 in a state that 6 nm
i s enpl oyed as an -
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45 exanple of the f rst threshold TH1L and 13 mmis enpl oyed as

an exanple of the second threshold TH2, the conponent hei ght
is 3 mmfor the nozzle 70 of No. 1, the conponent height is 4 mm for
the nozzle 70 of No. 2, conponent height 5 is 2 nm for the nozzle 70 of
No. 3, ..., and the conponent height is 4 nmfor the nozzle 70 of No.
20. Ther ef or e, nmounti ng operations are perforned by the nozzl es of
Nos. 1- No. 20 at the height of level 1. Since the conponent
height is 8 mmfor the nozzle 70 of hbﬁ%;ﬂ t he conponent 10 hei ght is 9
mm for the nozzle 70 of No. 22, ..., a ﬁe conmponent height is 7 mm
for the nozzle 70 of No. 30, nounti ng operations are perforned by the
nozzl es of Nos. 21-30 at the height of level 2. Since the conponent
hei ght is 15 mmfor the nozzle of 70 of No. 31, ..., nmounting 15
operations are perforned by the nozzle of Nos. 31 and | ater at the
hei ght of |evel 3. Here, it is assuned that conponents are
nount ed by the nozzles of Nos. 1-10 in the first nounting operation
by the operating head, conponents are nmounted by the nozzles of Nos.
11-20 in the second 20 nounting operation by the operating head, and
conponent's are nounted by the nozzl es ef-NoS—21-30 in the third
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nounting operation by the operating head. However, nozzles actual ly

used, for exanple, the nozzles of Nos. 1, 11, and 21 are the sane,
that is, the first nozzle 70. 25 On the other hand, Fig.
13 is a flowhart 46
according to a nodification of the nozzle height swtching operation
of the conponent suction nozzle el evating device in Fig. 5. This is
basically the sane as Fig. 12, but conponent nounting is carried
out once at level 1 and then, 5 eg£p1gfter t he height is once sw tched
to Level 2 or 3, the hei ght can be switched to | evel 1 by judging
after Step #56 whet her level 1 is applied. Therefore, this flow
can be Tpﬁbie not only to the constitution of Fig. 10, but also
that of Fig. 11'9-1 That is, in Step #61, whether the
conponent height is lower than the first threshold. THL is judged.

When the conponent height is not |ower than the first
threshold TH1, the operation proceeds to Step #51. On the

46 <

65—_5%
[+]




ot her hand, when the conponent height is lower than the 15 first
threshold TH , the operation proceeds to Step #62. In Step
#62, whether the current level is level 1 is judged. When the
current level is level 1, the |evel does not need to be sw tched.
Therefore, the operation proceeds to Step #53 and a conponent is
nmounted by a nozzle 20 at level 1. On the other hand, since the Level
needs to be switched when the current level 1is not | evel 1,
t he operation proceeds to Step #83. In Step #63,
the nozzl e height is changed from the current level to level 1. Then,
t he operation proceeds 25 to Step #53 and a conponent is nounted by a
nozzle at | evel 47
In sone cases, instead of Step #50, Step #61 may be perfornmed so that
whet her level 1 can be applied is j udged before application to |evel
3 or 2is judged for 5 actd conponent . — N
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According to the above enbodi nent, when a nozzle is selected, a gap
is unfailingly formed between the upper end of the nozzle elevating
shaft 55 and the piston rod 46 of the nozzle selecting cylinder 45
positioned at the |ower 10 end position so that, at the tinme of nozzle
sel ecting, the piston rod 46 of the nozzle selecting cylinder 45 is
not brought into contact with the nozzle elevating shaft 55 and

that the piston rod 46 is brought into contact with the nozzl e

el evating shaft 55 only when the eleggkjgg menber 58 15 is lowered by a
drive of the elevation drive notor Thus, since the piston rod 46
is not brought into contact with the nozzle elevating shaft 55, no

i mpact is generated to the nozzle elevating shaft and a conmponent
sucked by the Fiq. Sozzle is not displaced or dropped. 20

VWhen all the ozzle elevating shafts 55 are rai sed, all the
nozzl e selecting cylinders 45 are rai sed by a drive of the elevation
drive nmotor 56 and the nozzle el evating shafts are raised by urging
forces. Therefore, unli ke a conventional one, all the nozzle

el evating shafts 25 do not need to be raised by the notor via the

el evating :
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48 pl ate by overcom ng an activating force of the air cylinder.
Thus, the notor is not overl oaded. Furt hernore, by
switching the nozzl e height dependi ng on the conponent height as a
met hod of switching 5 nozzl e height (rising height when a conmponent is
sucked) in three stages, a conponent having a | ow conponent hei ght
has a short nozzle rising distance and the vertical novenent

di stance of the nozzle is shortened so that suction tine and nounti ng
time can be shortened. Thus, the ting 10 process tinme can be

| mproved. Furthernor&, 'I'n the enbodinent in Figs. 2 to 4,
since the | ower end of the piston rod 46 .of the nozzle sel ecting
cylinder 45 is lowered until brought into contact wi th the edge of
the notch 58a of the elevating nenber 58, 15 the |ower end position of
the piston rod 46 is consistent at all times and does not vary. As a

result, the pti ; the | pi nrod 46 is
brought int oFDiﬁ' 6ant act F\?\EQW% uppermgj' qet he Iﬁggz Lﬁgevati ng shaft
55 becomes cgonsi st ent and the el evati ng anount of nozzle 20

el evating shaft BF can My precisely ontroll ed.
Ther ef or e, ﬂ&rpon ts ca45 be ,-m)unteg Wi t bezi‘%g 57

58 o6 | 58 58

46 f
6 46 ()56 46 56

59- 550 Sl 550 59 [ “55q
235. 6l 55 6l
== =
64 63
B as it =
9 6 64

7062 g9 D, P2 g9 N7y 62
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Fig. BE  Fig. 6F  Fig. 6G
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over | oaded. It is noted that the present invention is not
limted to the above enbodi nent, but can be applied in 25 ot her vari ous

aspects. 49 For
exanpl e, instead of | owering the piston rod 46 of the nozzle

sel ecting cylinder 45 towards the upper end portion of the selected
nozzl e elevating shaft in a range in which the piston rod 46 i s not
brought into 5 contact with the selected nozzle el evating shaft 55, the
pi ston rod 46 of the nozzle selectingyBi nder 45 may be fixed to the
el evating nenber side and be | owered towards t he upper end portion of
the nozzle elevating shaft 55 in a range that the nmain body of the
nozzl e sel ecting cylinder 10 45 is not brought into contact with the
nozzl e el evating shaft b55. Furt hernore, the bal

screw shaft 57 is used as an exanple of a screw shaft linked to the

rotating shafthfg. 7A F|g 7B Flg 7C F|g 7D

57 45 57 57 57

4

45

46 56 46

6
A/‘

59-[ | 85a 59— | 8550 SO-4 550 s59.
65-11 ely, 55°T1 g, 99 6l, 55
63 63 gg w:é] 63
64 o & B35

Fig. 7E  Fig. 7F  Fig. 7G
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the rotary elevation drive device, but the screw shaft is 15 not limted
to this and may be a normal screw shaft. ' According to the
present invention, when a nozzle is selected, a gap is unfailingly
formed between the upper end of the nozzle elevating shaft and the
pi ston rod of the nozzl e sel ecting cylinder positioned at the | ower
end 20 position so that, at the tine of nozzle selecting, the

pi ston rod of the nozzle selecting cylinder is not brought into
contact with the nozzle elevating sh8-A1&nd that the cyl i nder
selectively |lowered fromthe nozzle sel ecting actuator is brought
into contact with the selected nozzle 25 elevating shaft only when the
piston rod is |owered by a 50
drive of the elevation drjve gpotort® and all the n%zl e sel ecting
actuators are sinul&;;eou y Fowered) é?hus {gsince the piston

i th

rod is not brought in cont o O e @ evating shaft at
sel ecting the nozzle, ™o i npa er at i®e nozzle el evation
shaft and a conponent g5 O
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sucked by the nozzle is not displaced or dropped. When al
the nozzle elevating shafts are raised, all the nozzle selecting
cylinders are sinultaneously rai sed by the drive of the elevation
drive nmotor and the 10 nozzle elevating shafts are raised by
urging forces. Therefore, wunlike a conventional one, all the
nozzl e el evating shafts do not need to be raised by the notor via
the el evating plate by overcom ng an activating force of the air
cylinder. Thus, the motor is not o N&ded. 15 - By switching
t he nozzl e hei ght depending on the conmponent hei ght as a nethod of
swi t chi ng nozzl e hei ght (rising height when a conponent is sucked) in
a plurality of stages, a conponent having a | ow conponent hei ght has
a short nozzle rising distancg and the vertical .novenent 20

di stance of the nozzle ishshqpy ene &ﬁe and nounting
time can be shortened. ¥Au t he , pgpcess tinme can be
| mproved. o)) Vﬁ?. SERe—Ho [ fOston rod of the
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IS consis

contact with the upper

consi sten
shaft can
can be
Al t hough
connectio
to the ac

el evating nenber, the |ower e

nd position of the piston rod

tent at all tinmes and does not vary. As a result, t he
position at which the | ower end of the piston rod is brought into
end of the nozzle 5 el evating shaft becones
t and the anount of el evation of the nozzle elevating
be nore precisely controlled. Therefore, a conponent
mount ed wi t hout bei ng ov@rfiBaded at the tinme of nounting.
the pregent i ntion has been fully 10 described in
n with‘i"a e‘fﬁeferred enbodi nent s t hereof with reference
conpanyi n§“drawi ngs, it is to be noted that various changes

and nodification ent to
changes nodi fications are t
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52 CLAI M5 1. A conponent

suction nozzle elevating device conpri si ng: a
plurality of nozzle elevating shafts (55) 5 supporting a suction
nozzle (70) for sucking and hol ding conponents at respective | ower
ends thereof with the nozzl es normally urged upward; a
plurality of nozzle selecting actuators (45) whi ch are di sposed
corresponding to the plurality of nozzig/180 elevating shafts and, when
one suction nozz .to he,l owered is selected from the plurality
of nozzles, [ i cylinder corresponding to the sel ected nozzle
el evating t haV|ng the selected suction nozzle towards the nozzle

el evati ng shaft |n a range where the «cylinder is not 15 br ought

into cont MI evatin
a rotary ve device (56) for elevati I ch si mul t aneousl y rs
all the nprrte-—selecting actuator \b-l’-l—llf‘l the cylinder seleetivel y

| ower ed b K]éeo FéR [ﬁﬁ-ﬁctlnga t with the
sel ected %ummé PEEHION "1 Y1) |8 b%%o%ﬂ@@%wﬁé'@\l

[Sp)

el evatingl’ s5MPONENT NUMBER Bf (XA,YA) COMPONENT HEIGHT H1
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shaft; and a top dead center changi ng device (61, 62) which
changes a position of a top dead center of each of the 25 nozzl e

el evating shafts. 53 2.

A conmponent suction nozzle elevating device according to Caim
1, further conprising an elevating menber (58) to which all the
nozzl e sel ecting actuators are fixed and which is screwthread to a
screw shaft (57) 5 connected to a n8vasi ng shaft of the rotary drive
devi ce f o=@l evgtjson and rai sed or | owered by forward and reverse
rotation of thel‘ge m?é?gft, wherein the el evating nenber is rai sed
or | owered d reverse rotation of the screw shaft so

that all tHSTART! MOENTIN actuators 10 are simultaneously raised or
| ower ed. 3. A—Conponent suction nozzle elevating device
accordi n@(#s:bai m 2, wherein the el evating nmenber has a

t hrough hol g SETT iEL—‘l (58a) through which an upper end portion of

HEIGHT UPON
RETURNING TO
ORIGINAL POINT

t he nozzl e

#58
CHANGE NOZZLE
HEIGHT EQUAL HEIGHT TO h
TO TH2 OR LEVEL 3
#60
CHANGE NOZZLE
HEIGHT EQUAL HEIGHT TO H
TO TH1 OR LEVEL 2
IGHER?
YES
#53  |e
SUCK
COMPONENT
#54 |
RECOGNIZE
COMPONENT
#55
MOUNT
COMPONENT

MOUNTING ONTO
ONE BOARD
COMPLETED?



15 elevating shaft can penetrate; when one suction nozzle to be

| onered is selected fromthe plurality of nozzles, the upper end
portion of the nozzle eIevatlng shaft is p05|tioned in the through
hol e or notch in a range in which t he upper end portion of the nozzle
el evating shaft is not 20 proj ected above the through hole or notch and
a | ower end of the cylinder of the nozzle selecting actuator is

| ower ed until brought into conta¢3/MBth an edge of the through hole

i he cylinder and
shaft in the through
menber is | owered

or notch; a gap is forneg=hetwgen the
t he upper end portion of e nqzzl e el ¢
hol e or notch; and, when N@ ellevati ng @)
by a rotary drive of the|@taf}| drive |[QF NMevice flor el evation, the |ower
end of the cylinder and {|Re - upper|fpd portionjof the nozzle el evating
shaft are brought il of gintact W {tith g@ othef so that the nozzle
elevating 5 shaft for @Z) Elringisl adl by the | ower end of the
< I
o
O

cyl i nder. o
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4. A conponent suction nozzle elevating device accordi ng

to daim2, wherein a flat plate portion (55a) with which the | ower
end of the cylinder is brought into 10 contact and which can be
depressed is fixed to the upper end portion of the nozzle elevating
shaft; when one suction nozzle to be lower is selected fromthe
plurality of nozzles and the lower end of the cylinder is |owered, a
gap is formed between the | ower end of the cylinder and the 15

flat plate portion of the upper end'b@(ﬂﬁon of the nozzle el evati ng
shaft; and, when the el evating nmenber.is | owered by the rotary
drive of the rotary drive device for el evation, the |ower end
of the cylinder and the flat pl at e portion of the upper end portion
of the nozzle é?ﬂgatq shaft are brought into contact with each

ot her and the nozzle el evating shaft is |lowered by the | ower end of

t he cyl i nder. 5. A conponent suction nozzle elevating
devi ce according to any one of Clainms 1-4, wherein the top dead 25

center changing device (61, 62) is constituted by a top
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dead center changing cylinder having an engagi ng portion (63b, 64b)
engaged to the nozzle elevating shaft on a pi ston rod (61a,
62a); - and the top dead center of the nozzl e el evati ng shaft when the
engagi ng portion of the 5 piston rod is engaged to the nozzle el evating
shaft by driving the top dead center changing cylinder is positioned
bel ow the top dead center of the nozzle elevating shaft when t he
engagi ng portion of the piston rod gé/qﬁp top dead center changi ng
cylinder is wunengaged to the no0Zzle 10 el evating shaft. 6.

A conponent suction nozzle elevating device according to any one
of Clains 1-4, wherein the top dead center changi ng device (61, 62)
is constituted by a first top dead center changing actuator (62) and
a second top FiEg d6d center changing actuator (61) and has

engagi ng portions (63b, 64b) engaged to the nozzle elevating shafts
on the piston rods of the respective top dead center - changi ng
actuators; and a top dead center of the nozzle el evating shaft is
positi oned downward in order of a top 20 dead center of the nozzle

el evating shaft when t engagi ng portion_(63b) of the piston rod of
the first top dead n 1 a i

i
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center changi ng actuator is unengaged to the nozzle el evating shaft,

a top dead center of the nozzle elevating shaft when the engagi ng
portion of the piston rod of the 25 first top dead center changi ng
actuator is engaged to the 56
nozzl e el evating shaft, and a top dead center of the nozzle el evati ng
shaft when the engaging portion (64b) of the pi ston rod of the
second top dead center changi ng acLH%pqg is engaged to the nozzle

el evating shaft. 5 7. A nponent suction nozzle elevating
devi ce according to any one of Claim1l-4, wherein t he
nozzl e sel ecting actuator (45) is a nozzle sel ecting cylinder; the
rotary drive device for elevation (56) is an elevation drive notor;
and the screwErgf_t 1(67) 10 is a ball screw shaft. 8. A
conponent nounting apparatus conpri sing: conponent supply
units (8A, 8B, 8C, 18A, 18B, 18C) for housing conponents sucked by

t he suction nozzl es
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of the conponent suction nozzle elevating device; 15 a head

drive device (5, 15) for noving a head (4, 14) having the conponent
suction nozzle el evating device according to any one of Cainms 1-4;
and a board conveying/holding device (3, 13) for
hol di ng a board (2) on which conponents picked up by the 20 suction
nozzl e of the conponent suction nozzle elevating devi ce are nount ed;
t he conponent nounting appar at us, .VZ/18wherein the head is
noved to the conponent supply unit by a drive of the head drive

devi ce and one sel ected suction 25 nozzle is lowered so that a conponent
is picked up by the 57

conponent suF;Jon zzle elevating devi ce from the conmponent
supply unit; the"a is nmoved fromthe conponent supply unit to the
board by the drive of the head drive device; and the suction nozzle

which is selected and picks 5 up the conponent is |owered by the
conmponent suction nozzle
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el evating device to nourn the conponent onto the board.
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