; >?e3ek*b{ k' xxyz8zz6{ Th{"WD 03/ 032704 Descri pti on PCT/DE0Q2/ 03301 Insertion
"head for inserting electrical conponents on substrates 5 Thephfeibhi on

rel ates t oS PA%rti on head for inserting electrical conponents on
substrates according to the preanble of Claim1. 10 EP 1 050384 Al

di scl oses an insertion head for inserting conponents on su rein
the individual conponents are held at a gripping nechanlsnﬂ H Hﬂ MWQMEe of
a vacuum noz¥AEPYAlch is in turn attached to a qui Il or

way t hat |t can be replaced. The quill is located in 15 the inSé¥#¥ on head
in such a hat it be rot ted nd._ it [ not or, which
drives a r tFﬁH PFﬁ% ar-"e¢6h 5& & e&Fél%a OQ) %gggp%fﬂ%o the quill in
such a waysth&drdtlescannot be rotated. To change the rotational position of
the quill and the conponent held by suction to the vacuum 20 nozzle, the
notor is controlled by neans of an el ectronic control device. The quill and

t he vacuumm@z:zd\&nct@lneﬁémietsotbtaxmadmsl:eaetrtoveldeaid\ fiolmeinmseritidon head in a

di rection tiéﬁ?éﬂfaﬁsrgendlc ylar to the §%ngég%§atyé Mgaps. PfrAnshide that

can be conf fR°EEEt PonTC control “devi ce.. A conponent 25 hel d by
suction toothelasacuum nozzle can therefore be rotated about the axis of the
qui Il and noved perpendicular to it. The insertion head can al so be noved
parallel to the plane of the substrate in the known manner. 30 One probl em
Wi th such apknowdpisdsentdisclvead b8 thmdrtirs Beadiciogr énpsrfiicati vel y

compl ex. byl and expeasiye and  paL becausehdyd sudnl usiodidine toothed

bel t, it i §°F susce i bl e to |ure fromthe notor onward.
03/ 032704 EEEYHEnﬂkﬁsaomrﬁpﬂhezDbFEQMlQWSWMéhEr@ﬁéﬁﬁ Chventd8ii s therefore

to configure an in qy%|99 ﬂ$3ﬁ1 ogtkgég&;%ancggpprﬁtgpgﬂd§@b§¢rates such
that it is conpara |ver Sl e and econom cal to produce. 5 This object is

achi eved byuah & nser ttheh h‘eazlawbphr@hbaqe@at dhesapflicigi dPgateshe ™ nport ant

advant age of the i %rthggdhﬁa%u%chndamﬁata thecdmvyantbencés dat it can
be produced In a relative nmpl e and econoni cal deS|gn, because

t oot hed whegl $s advdi tegobolied @Qﬂqqa gpécholr vggupr BT 1@R veNY HE Ui || or

drive shaft hearing Jihe .0tbppidg veechagi g Aifurthesudnmporsandnadvant age
of the invention is that no additional bearin arrangenent s ar%freqU|red

for the druwecgh@¢¢15@3p¢ﬁ§e@+"§o change the rotational position o
the quill and the component held by suction to the vacuum

20 nozzle, the motor is controlled by means of an electronic
control device. The quill and the vacuum nozzle connected to
it can be moved in the insertion head in a direction that is
perpendicular to the substrate by means of a slide that can
be controlled by the electronic control device. A component

25 held by suction to the vacuum nozzle can therefore be rotated
about the axis of the quill and moved perpendicular to it.
The insertion head can also be moved parallel to the plane of

the substrate in the known manner.

30 One problem with such a known insertion head is that its
structure is relatively complex, bulky and expensive and that
because it is driven by the toothed belt, it is relatively

susceptible to failure from the motor onward.

T
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15 gri pping rrechanism as the drive shaft is forned by the rotor shaft of
"the notor. As onl'y very small rotational forces are requirggrbfnhbate the
conponent s¥ 00382%%t ernal di mensi ons of the motor, in particular the
external dianeter, can be kept very small. 20 01e particul ar advantage is
t hat the enti re rotational unit can be2configured as very conpact and of

| ow mass. is therefore particularly. suitabl r rtion
head Wit h %hepIQ?rjﬁFl t?/E ofF S PEBRFAG HES écﬁfjgn%s?f%rerg%g["%ra ?%?%8?9%

conmponent san Wridersueh Reddgert mme)hea@ thepodhergrssiconsulagioratespareh cul ar t he
di stances between the gri n rrecha i S t 1. The mass
of the insk?fdi Héaaorﬂ%ﬁp %5 r’lLe gglge e?rg%%egg\ﬁl)e%e%%/ogn??l cantly,

remai ns correspondi ngly [ ow. 30 Wth the insertion head according to the

i nvention the angul ar ., posi.t.ion asuri.n i cates the angle
of rotatiohtbl THEH T acs}}%afvted can’ a&&%ﬁ?égéﬁ%a‘w&@?nﬁgr ated directly
in the driyeatmtay o0f351ai0 .03/ 032704 PCT/ DEO2/ 03301 3 A further advantage
is that due to the configuration of the drive shaft of the drive notor as a
quill, a pneumatic connection that is extrenely favorable for assenbly

pur poses cafe bnddrted advartegeack e igfsetrhéonlriapsl sRaprdimy A@vant ageous
enbodi nents_of  t he | nvent| foI I f b vention and
its enbodi MBRtE Y elﬁescrltb iy %egel§%§?g?# JE(leadjovr%/éll?111]-?%laﬁ?l on to the
figuresy i @1mp1@mnd=|egunemﬂceslh@wslansdmmtSﬁctPMftﬁsi waeEbh D9 the side view
of an insertion head accoLding %guwsd'{b\/%%'v@nt@@d;uﬁllque@ 2 shows a top
view of th&°PheET t1on°head in Fi gure 1. The follow ng considerations
gave rise tshafheoearmelm itbea. gﬁspmnghm?@gml(fmt oAkAOHH S T4BPPT B theads, with
which the quil] ey Qﬁeﬁ{ WM ReZZI had1S ek ven for exarrpl e
via 20 ri négbf%%gs)éea gqtgoo dtl%g %Qe%%fnccl ts own drive not o[(rai] there are
probl ens i arrespevintsf arhere@gEidvépy eempiréx eane BuPeg rdeg;| H?’F

suscepy L bi | tﬁp&r? fn?ééh%ﬁﬁ:‘slquea§ apkharf & addauel Ys! a8 g anuibere ofowanponent s
and pro ucti oRcos dea was initially conceived of using the drive
shaft of tlweadtive 28 moter . &&s (e vspRAYI €0t §aFtH Bedr FRG°Ehe Vacuum

nozzle. This l[ﬁlﬁ_%&ttso I acwhole JaRg8eRfs ad¥antagesnallkiembhansdd ssi on
mechani sm precf[s known i nsertion heads between the drive tor and the

spi ndl e beatiengotbie, vidc waimt 30 gz e EX PR Pedr&m o Th&EpPhdf € and on the
drive notor, 309;“[&@9. belt) are not required. The entire arrangenent of the
i nsertion hea can therefore be configured in a nore conpact manner. WO

031 032704 PCT/ DE02/ 03301 4 As the spindle bearing the gripping nechanismis

fornmed dirQﬁkJ%aQY1&@ﬁﬂﬁ%b¥§n§QﬁiESOEhEBEtNHIéﬁtlﬁﬁtﬁmtaﬁﬂmaabeamlmg el ement s
required with rior art to support the Igiﬁ] dle are no Ionger required.

5 A speci alcangél é?nf)%ﬂéirteidoﬁsné OAg2EY st WHPER"HeEsdres t he rotation

of the spind|fgbeaci pariite1gei ppsuigameehant sfartiinh knoveertiser béah heads,

e iy s BLOTLALST NGNS Iy W AB LD LRI RLARRY o nVent T on.

25 components. With such a insertion head the dimensions and in
particular the distances between the gripping mechanisms can
be kept very small. The mass of the insertion head, which has
to be accelerated very significantly, remains correspondingly
low.

30
With the insertion head according to the invention the
angular position measuring system, which indicates the angle
of rotation of the drive shaft, can advantageously be
integrated directly in the drive motor.

35



10 notor can be configured as a stepper notor, whereby the individual

rot at.i onal §5§§§0§re counted for angl e neasurenment purposesecrhsnzbiic

tfansmi ssi'o c¢hani sm bet ween the notor and drive 15 shaft as nentioned
above is no longer required, the errors generally occurring in relation to
such a transm ssion nechani smcan be avoi ded. Wth the present invention
the drive shaft is s rted.in_the dri It i z backl ash.
20 As with't ﬁgFésgﬁgﬁﬁﬁWEn%?o%h$héﬁﬁr¥§egg E%Pfggﬁk%%M%%Q?hgﬁgorn1of a
cont i nuousatiold ewagshabt thiet Hrihe macuumsnazadid lat eapheenatd cone side of it,

t he other side of th ol | ow shaft ot '

connect i on°&'S %189 %%géfﬁb é%F%¥§Pf%%XB§%ﬁ§§§¥%éSE%ETﬁﬁggﬁﬁgﬁgﬁgn

advant ageousd Yoebeitised ani tthedbbtlereamt cifypbs dfivei gghétand mul tiple

i nsertion heads. 30 The insertion head according to the invention is nmarked
10 in R gures 1 and 2. It is used for inserting conponents 6 on a substrate
7, for examprantmgepuntethaiinents bbdarhg iTHentiwerfoldaw hEerlt fheessential |y
conpri ses guslid%Bdevice 8, 9, which has two slide conponents 8 and 9 t hat
can be anedF%%“tomard each other in a Z direction, whereby the drive notor
1 WO 03/ 032704 PCT/ DE02/03301 5 is attached to one slide conponent 9. The
drive motop, 1 | Rreberably a shERSfe Dl Atelols &XAMI & Jhe drive shaft

marked 2 of & Fotor o e drive notor configured as a holl ow shaft

and carp t heeedior ddievwusedrastacquid | they fdpinds e, inwminéRhean bear a gri pping
mechani sm 5 configured as a vacuum nozzle on the side facing the substrate
7, when |ow pressure is generated init. At the end of the drive shaft 2
away from Fheusablst r ahewy 4 scaepatimreitlile@stoaebithedft tbA iAWl PS pushed

onto th_e end area of ahhﬁgrit\i%nsﬂéi& a?cd(oQEliﬁéatEH)lt@lei Ant8ec for mnaf a
connecting sleeve. The slide conmponent 8 can be noved in directions X and Y

in the parFigutar? mashers kndwe EhoWwred hsarbrettd” PR2E Yur'e 215 so t hat
a conp?geng_G hel d at the gripping mechanism5 can be noved by appropriate
control of the insertion head 10 to any position on the substrate 7 and be
deposited by noving the slide conponent 9 in the Z direction on the

substrate ¢neThE) LRAMECLoh i Rlrda@R8hs Pesid iraReoto the: corpanent. Gisi s achi eved
by 20 rotating the dri've notor 1 and the drive, shaft, é. @s t he drive shaft
2 is confi gaFbdregaidkltat koery itweatiee Feadsxplyrm™ G, © ﬁeq\‘f;cluffr% nozzl es

5 not to bgyhhaked,diriaet Eye rcuvinanasz Bdapt arided Edhexdnpve whaft 2. 25
The adagter 4 is connected permanently to the end area of . the q{k%e shaft 2
h e

faci ng2® he r$0Bs¥P T andaAdt RIS L8Ahetti™hd tar BY" 14 1 hBOEP Aet 61 Sof whi ch
i's greater strhapribee@xtiar Bapsitaet €he of e 1A vl iy veorghaikt aBd dinekygri ppi ng
mechani sm %e%:afgn?Osubs%efpitti]tmegiéyo ttoh%a(f?lgpgccﬁen%oajéﬁea r]é 'ativ\e/\Py 0§a!r%%2704
number of components and production costs, the idea was
initially conceived of using the drive shaft of the drive
25 motor as the spindle or quill bearing the vacuum nozzle. This

results in a whole range of advantages.

The transmission mechanism present in known insertion heads
between the drive motor and the spindle bearing the vacuum

30 nozzle (ring gears on the spindle and on the drive motor,
toothed belt) are not required. The entire arrangement of the
insertion head can therefore be configured in a more compact

manner.



6 5 10 Reference characters 1Drive notor2Drive shaft3Pneunmatic

connect i on4A r5G i ppi ng mechani sm6Conponent 7Subst r at e8gk/8802/03301
conponent 9§Pg§§E@ﬂ)nponent 10l nserti on head PCT/ DEO2/ 03301 WO 031032704 7
Cl aims PCT/ DEO2/ 03301 1. Insertion head (10) for inserting conmponents (6)
on substrates (7), 5 whereby the inser#ion head has at |east one drive
shaft (2),_ taq which ri ppi.n chanism. (5 Likhe; coppaonents (5) can be
fixed, andAi’/mt&eeﬁﬁlP%leg r%%vremghg% %%p%%&c%%%}%lneltsgfl el ng ?rilven by a
drive notodifddtlylBychias abtiori gedft roft hae dhivadmiorershiifie Qeaxring confi gured
as a conponent of a rotor, of. the driv r | nserddion, bead
according erﬁngcismrfe?u%: At é’é%ér?%%oéﬁlg’rgﬁg? %é]is)ué)ﬂ%\% ot o%dl( I) with the
drive 15 shad tnd 2pnpgsratdqadhred.to a slide conmponent (9) that can be noved
in a di5rection (Z) perpendicular to the substrate (7) inrelation to a
further” slide component (8). 3. Insertion head according to Claim1l or 2,
20 char act rréged dlnahbataampoadapberndaburisgasysirged wbhach heessivgesof t he
drive shaf 2) .facing S DingSald ter hawiflg<a connecting
area (11y %%ér %%tea%\}éjguﬂ%mﬁ?z%gz%% ,ebe%aﬁemgx?er na %(%i aéret er of which is
greater thanth hercext énsattidinaimends, ofan fre d#r@@t@haﬂﬁeg%?eC&GMFthserti on
head accordi ng, tmootg)r}?wggh Qi g‘feg'ertlfyi?%nzel F%Bﬁptiﬁgf z&dmphe thats the drive

shaft is conti gured in a continuous ol  ow manner and that a pneumatic
connectd onmpB)r i gmrpbevideti mredhes s¢ deteperhec i vehekaPyY ¥ away from 30

t he vacuump (5 : ert G095 diNg e 18N8 SfuEm@his 1 to 4,
characteri %gg%‘ﬂn&taﬁa%mtt%%l ri vgttl?rg%]o{%(a%(ﬁi s a steSpgr m)?oru. WO

03/ 032704 paip®EG2/ 03301 8 6. Insertion head according to one of Clains 1
to 5, characterized in that an angul ar position neasuring device is
integrated in the drive notor (1) to measure the rotational position of the
drive shaf &s( e angnaméopponaifches) shdielbspnst_actater apdt et ¥lacuum nozzl e

(5). 7151 ngRLEL Of head 8eeQrHiRg 9 G AidRL: CBqEAGET ikRgdeifbddhat the
angul ar position measuring device determ nes the rotational position by
det ecti ng ERECIDLFDILCPERATY sittepsleht Fud® WHFEN? t HEGFT 98 Shaft (2) is

rotated. . ﬁeéﬁynfﬁnﬁcém-ﬁ%*afﬁf&éﬂ. With the present invention the
drive shaft is supported in the drive motor itself with zero
backlash.

20

As with the present invention the drive shaft can be in the
form of a continuous hollow shaft with the vacuum nozzle
attached to one side of it, the other side of the hollow
shaft can be used to fit a pneumatic connection, e.g. by

25 simple insertion.

The present invention can advantageously be used with

different types of single and multiple insertion heads.

30 The insertion head according to the invention is marked 10 in
Figures 1 and 2. It is used for inserting components 6 on a
substrate 7, for example a printed circuit board. The
insertion head 10 essentially comprises a slide device 8, 9,
which has two slide components 8 and 9 that can be moved

35 toward each other in a Z direction, whereby the drive motor 1
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15 so that a component 6 held at the gripping mechanism 5 can be
moved by appropriate control of the insertion head 10 to any
position on the substrate 7 and be deposited by moving the
slide component 9 in the Z direction on the substrate 7. The
correct rotational position of the component 6 is achieved by

20 rotating the drive motor 1 and the drive shaft 2.

As the drive shaft 2 is configured as relatively thin, it is
expedient for the vacuum nozzles 5 not to be linked directly
but via an adapter 4 to the drive shaft 2.

25
The adapter 4 is connected permanently to the end area of the
drive shaft 2 facing the substrate 7 and has a connecting
area 11, the diameter of which is greater than the external
diameter of the drive shaft 2. The gripping mechanism 5 can

30 be fitted to the connecting area 11.
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Claims
1. Insertion head (10) for inserting components (6) on

substrates (7),

5 whereby the insertion head has at least one drive shaft (2),
to which a gripping mechanism (5) for the components (5) can
be fixed, and
whereby the drive shaft (2) 1s capable of being driven by a
drive motor (1),

10 characterized in that the drive shaft (2) is configured as a

component of a rotor of the drive motor (1).

2. Insertion head according to Claim 1,

characterized in that the drive motor (1) with the drive
15 shaft (2) is attached to a slide component (9) that can be

moved in a direction (Z) perpendicular to the substrate (7)

in relation to a further slide component (8).

3. Insertion head according to Claim 1 or 2,

20 characterized in that an adapter (4) is arranged on the side
of the drive shaft (2) facing the substrate (7), said adapter
having a connecting area (11) for the vacuum nozzle (5), the
external diameter of which is greater than the external
diameter of the drive shaft (2).

25
4. Insertion head according to one of Claims 1 to 3,
characterized in that the drive shaft is configured in a
continuously hollow manner and that a pneumatic connection
(3) is provided on the side of the drive shaft (2) away from

30 the vacuum nozzle (5).

5. Insertion head according to one of Claims 1 to 4,

characterized in that the drive motor (l) is a stepper motor.
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7. Insertion head according to Claim 6,
characterized in that the angular position measuring device
determines the rotational position by detecting the

10 rotational steps through which the drive shaft (2) is
rotated.



