199905182 Version for foreign countries Description Device for holding a
gripper for an electrical conponent on a fitting head 5 The invention
relates to a device for holding a gripper for the electrical conponent on
a fitting head, it being possible for the gripper to be fitted detachabty-
fo an end skePPOR1BE a \eutrstnti I5P8AGThdIGWHITshaft 10 of the fitting
head. Hitherto, it was comon to plug grippers designed as ﬂmmmmmmmnwmw
pi pettes and having a hollow cylindrical centering section |
cylindrical pgnd, sgetban of a 15 rotatable shaft of the fitting headw+ A flat
annular locating groove is let into the inner side of the socket section.
An el astoneric O ring was inserted into an outwardly open annul ar groove
of the shafpevand engagesoundey tensi@nippet heftbecatdimng gleoveicihe 20
annul ar groove and the Ioc%ting roove are offset -axially to such an
extent that SPRBOGFPpper s 'pré §§d ®?% the axial direction against a stop
on thF &hagt, asI a result of which the gripper axis and the shaft axis
are aligne arallel .tao e t her. ) {_ ce ri sect,l t he
gri pper bea?ﬁewlph/egt&%gsg%p,latoce%n tao Aé Mlcé: P&P }llggd%ﬁg g BE?Bp@E

for the electrical component on a fitting head, it

being possible for the gripper to be fitted detachably
to an end section of a substantially cylindrical shaft
10 of the fitting head.

Hitherto, it was common to plug grippers designed as
suction pipettes and having a hollow cylindrical
centering section onto a cylindrical end section of a
15 rotatable shaft of the fitting head. A flat annular
locating groove 1is let into the inner side of the
socket section. An elastomeric O ring was inserted into
an outwardly open annular groove of the shaft, and
engages under tension 1in the locating groove. The
20 annular groove and the locating groove are offset
axially to such an extent that the gripper is pressed
in the axial direction against a stop on the shaft, as
a result of which the gripper axis and the shaft axis
are aligned parallel to each other. A short centering
25 section of the gripper bears with a close fit on a
corresponding cylindrical section of the shaft, by
which means the gripper is centered in the radial

direction on the shaft.

30 In the event of an angular deviation of the pipette
axis from the shaft axis, the circular running of the
pipette tip, with a component held thereon, is
impaired. Before being placed on a printed circuit
board, the component has to be rotated from a fetching

35 position into a placement position, it being possible
for a corresponding lateral offset to occur. In
particular 1in the <case of very small components,

eccentricity of the pipette tip can lead to _said
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- runni ng of th

- corresponding cylindrical section of the shaft, by which neans the gripper

is centered in the radial direction on the shaft. 30 In the event of an

angul ar deviation of the pipette axis fromthe shaft axis, the circular
tte ti h a_conponent held thereon, is inpaired.

Bef ore being” gPQEég on'%FE$%?Re TiTRUF1IN bo W T HR conponent has to be

rotated froma fetching 35 position ikng@ a placenent position, it being

possible for a corresponding lateral offset to occur. In particular in

t he case of evemgnssal betogpanerited u@cceatéhcrwa@iyt fwncpl mﬁtat\nﬁntlup can

| ead to said 19 %95182 VErS|on for foreig cou % el enents being

sucked up ecBERt riEal PYCERA" AR FY ?ﬂ? ﬁgug &Pgo }E%aﬁﬁngﬁﬁ&

di srupti ng fhecpnewmagi of ftwectfiigriimg dfeatche fitting head. 199905182 2 The

Oring has relatively large production tolerances, which |ead to the

pl ug-on and pull-off forces varying over a wi de range. Since the grippers

have to be changed relatively frequently, depending on the conponents to

be



5 gripped, the O-ring has to be regreased frequently and carefully, with
consi derabl e expenditure on nmai ntenance, in order to avoid correspondingly
high frictional wear. Even the carefully nmaintained O ring is subjected to
resi dual wear, which necessitates periodic replacenent. 10 Since the
frequency of 98A8A4820f the individual pipettes cannot be nonitored
automatically, it is also correspondingly difficult to coordinate the

mai nt enance intervals in such a way that the pressing function is

fulfilled rehtabl-yialy afyst k8Bat$0el hatl sacangtd Aictlfolevbatirancbet ween the
axes of the shaft .and of thg suction pig tte ﬁgn% tiilma s be avoi ded. JP
2-67799 A h4R1aPsdic6sed a@ RBEdIFHY T&N c&"F oP R x P 3- PUct i $ATPipEtte to a

fitting headvewhachihbasranhel.l 6wnc20tayl gndppeak bemterbnhesobkeatedi nt o

Wil o 2 COTLENREYLLEOT EEBL.CRRGC! Lag RLI, OF oL DE,SUELERDARLDET LS BN e
i nserted. Thé connec¥|ng 'R had’ an annut a groove, i I'ch radial ly
def | ect @bl egtbepeding tophdéresindehdngrng beo ndurdasad ngréeaehnehgagedand, in

the event ZéaPLfélpyFe&aﬁhcbengﬁdeﬁggléegﬁaéﬁgiQMIQUéhimgiatghaHeEDg_ bush
back. An active locating neans of this type requires a relatively high

nmechani cal 8t PAFSTWtoh a7 0 ibrsvtR My e 1aryeoext et fal cdRr&n¥EEE -i n t he
area of thevbel dimg seetranly The ireqUirsld eo sldimesss ofsddigcted to

residual wear, which necessitates periodic replacement.
10 Since the frequency of <change of the individual
pipettes cannot be monitored automaticélly, it is also
correspondingly difficult to coordinate the maintenance
intervals in such a way that the pressing function is
fulfilled reliably at any time, so that an angular
15 deviation Dbetween the axes of the shaft and of the

suction pipette cannot always be avoided.

JP 2-67799 A has disclosed a holding device for fixing
a suction pipette to a fitting head, which has a hollow
20 cylindrical centering socket, into which a convex
cylindrical connecting pin of the suction pipette can
be inserted. The connecting pin has an annular groove,
in which radially deflectable locating spheres
belonging to the fitting head engage and, in the event
25 of a pipette change, are released by pushing a clamping
bush back. An active locating means of this type
requires a relatively high mechanical outlay, with a
correspondingly large external diameter in the area of
the holding section. The requisite slimness of the
30 pipette can be achieved only by means of a corresponding
lengthening of the same, as a result of which, however,
the pipette tip is further removed from the holding

section, which reduces its positional accuracy.

35 The 1invention 1s based on the object of permitting
secure and accurate fixing of the gripper on the shaft

with little outlay on production and maintenance.



30 pipette can be achieved only by nmeans of a corresponding |engthening of
the same, as a result of which, however, the pipette tip is further
renoved fromthe holding section, which reduces its positional accuracy.
35 The inveﬁég BSi based on the object of permtting secure and accurate
fixing of t g i&%@r on the shaft wth little outlay on production and
mai nt enance. 199905182 3 This object-is achieved by the invention
according to claim1l. The locating caps can be arranged in a precisely
defined posiThien @nte«t neasiaenievedheghaht. inkkeyican heyéraing to )
abr asi on- resistant and,smoqt rface S which s sub ect tq low wear. The
dept h of t he %ocaﬁlngq1grog§§%%5Q§)I(mﬁ%tuﬁa?he reqU|r%8 ﬁﬁtu af’ d@flectlon
lies in theprangeedly eledsitricsd corpl T amceantin Gdarnisdwinargn the axiadlt .of f set

bet ween t herhacating ROVR, %gﬁonlp&ﬂé@gngagﬁdcemoéﬁgd%:r % tO a

preci se extent; so 10 that the axial pressing forces can
consi der?abl yh ﬁﬁPelécéﬁﬁéﬁéﬁythHé”bUUbi%n Brd peptbopf th@ré@§a@éﬂgllkeMAse

be limted teoavel oser sbol Bf@aneaatbak asqaikesuldufa whigelh 1khe javer age
actuation f?&%% 1nth%PI£S%¥§%QE élastlc compliance. In particular,
the axial offset between the locating groove and the
locating caps can be defined to a precise extent, so
10 that the axial pressing forces can Dbe limited
considerably more accurately. The plug-on and pull-off
forces can likewise be 1limited to a closer tolerance
band, as a result of which the average actuation force
can be reduced.
15
Advantageous developments of the invention are

characterized in the subclaims:

The locating caps according to «c¢laim 2 result in
20 point-like contact between the shaft and the gripper,

which benefits the mutual deflection during location.

The annular groove according to claim 3 may be formed
exactly concentrically with the cylindrical centering
25 section, so that the metal spheres can be arranged

precisely in their radially installed position.

The 1locating spheres according to c¢laim 4 can be
obtained cost-effectively as standard parts of high

30 accuracy and high strength and good sliding
characteristics. As a result of 1lining the entire
annular groove, the spheres are firmly connected to the
shaft.

35 The lining material according to claim 5 is of such a
viscous consistency that 1t adheres in the annular
grocove without any further aid before being cured. The

locating spheres can be inserted into this material by



- Advant ageous devel opnents of the invention are characterized in the

subcl aims: The | ocating caps according to claim2 result in 20 point-like
contact between the shaft and the gripper, which benefits the nutual

_ deflection during |ocation. The annular groove according to claim3 may be
for ned exab??%ogb%%entrically with the cylindrical centering 25 section,
so that the nmetal spheres can be arranggd- precisely in their radially
installed position. The | ocating spheres according to claim4 can be

obt ai ned c0§§m§j§e5ggﬁglyragsgaamdard parts of high 30 accuracy and high
strength and good sliding characteristics. As a result of lining the entire
annul ar groove, the spheres are firmy connected to the shaft. 35 The
lining material according to claim5 is of such a viscous consistency that
it adheres in the annular groove without any further aid before being
cured. The |ocating spheres can be inserted into this material by
199905182 3a - sinply being pressed in. 199905182 4



By neans of the configuration according to claim6, the gripper wall can
be bent out of its cylindrical shape to such an extent that sufficient
conpliance can be achieved w thout pernmanent deformation during the 5

| ocating operation. It is particularly beneficial in this case if between
three and f19898ph8Fes are distributed in the annular groove. This results
in secure centering with adequate conpliance. 10 In the follow ng text,
the invention will be explained in nore detail using an exenpl ary

embodi ment pj! hUshtaked dt (e, AidiNd.od hakl CindT Gl e 4y News A

| ongi tudi nal “section through a I5 fitting head having a shaft and a

gripper, FiguPecZ $hidis @RrBSs PSEC iBH aPbnd tehe Y iidn4cat phabeigure 1,

Fi guref 3tﬁh%5 s?ﬂ:k@ma?r 9@%t§ﬁ£alﬂhag.hr%U@Bi%_h@n@aréc?npii&ﬂ&éii wzarne H;ei?)n the

area o e section of | igure 2. Accordi to figures 1, an , a

moveabl e gr fppervEd fd“rltzzﬂ?uéq ecfi"?’FIB%rIleI&Brrpgﬁg?hrmétilé’%pr oqs)f]ﬂlébg Wi Fﬁea

verticals substanhgaldyecytiodri dal shafgaia@tlahbge b2hdfdweralendna

gri pper 3 designed_as a.suctiqn pipette is epl ageabl y bei pl ugged
mgﬁﬁg casEetl%u %é%wé%ﬁ) t§%$e 4P afl@@ %Q@égﬁaftggg Let

by a thin- d soc section onto e | ower end of
into the distributed in the annular groove. This results in

secure centering with adequate compliance.

10 In the following text, the invention will be explained
in more detail using an exemplary embodiment

illustrated in the drawing, in which:

Figure 1 shows a longitudinal section through a
15 fitting head having a shaft and a gripper,
Figure 2 shows a cross section along the line II-II in
' figure 1,
Figure 3 shows an enlarged detail through the parts
from figure 1 in the area of the section of

20 figure 2.

According to figures 1, 2 and 3, a moveable gripper 1
for an electrical component 8 1s provided with a
vertical, substantially cylindrical shaft 2, at whose

25 lower end a gripper 3 designed as a suction pipette is
replaceably held, being plugged by a thin-walled socket
section onto the lower end of the shaft 2. Let into the
latter is an annular groove 4, whose depth is somewhat
less than the diameter of locating spheres 5

30 distributed peripherally in the annular groove 4. The
inner part of the annular groove has a rounded cross
section and has a slightly greater radius than the
locating spheres, as a result of which secure contact
in the base of the groove is possible.

35
According to figure 3, in the inner wall of the socket
section of the gripper 3, at the level of the annular

groove, a peripheral locating groove 6 is formed, in



" latter is an annul ar groove 4, whose depth is sonewhat |ess than the

di anmeter of |ocating spheres 5 30 distributed peripherally in the annular
groove 4. The inner part of the annul ar groove has a rounded cross

section and has a slightly greater radius than the |ocating spheres, as a
result of wh?2H023kRére contact in the base of the groove is possible. 35
According to figure 3, in the inner wall of the socket section of the
gripper 3, at the level of the annular groove, a peripheral |ocating
groove 6 is,fpeRednd N1d99908d82pnehas Whi ehdahe | peaki ngesphesgse5 engage
with their outer cggs. The _annul ar %roove s 0 fset in the axial

direction WihSrespBEt 8 PRETI 08ZCPNG gricove % hetD anfotit %186 such an
ext ent thatdihecupper wanth ofedectS goi pper Bocanidhe pressed agai nse a
peripheral _collar-like stop 7_of the shaft .2. Bet n_th top 7,199905182
5 and the‘%H%%TgrSgrgﬁbeéﬁgﬁh%ﬁeeé§F8%dgjgnbe%?%rﬁﬁéers§%¥féﬁngh?n whi ch
the innér warippért hed grcpper 13 epgagesdar cagwdinste shaf tp@rwphbaoat pl ay,

so that thecollar—like stop 7 of the shaft 2. Between the stop 7



latter is centered accurately with respect to the shaft 5 axis. As a result
of the axial contact pressure on the stop 7, the gripper 3 is secured in
its angular position with respect to the shaft 2, so that the gripper

. axis and thﬁ ggggﬁ axis can be aligned accurately with one another. 10
These conpo 8 §be gri pped are sucked onto the |ower end of the
gripper 3. The conponent is then surveyed by neans of a canera in terns of
its relative position with respect to the gripper tip and is then 15
rotated in aadordasceamidilet heymeasur ed viatues.eidtedde zeveahtefriag

dovi ation oL Lbeefl | 9pes 2oy LIOMEhes Al Lot Sye LUgRe oo
accuracy. ASnaaH@§U|a¥Qﬁ?dthéeaGﬁUWQIGZWBUWﬂKDQEOﬁlaMEQ@K%pbﬁgt3t?@P;Pgnt
?:Ihg{ ;521 _ %g\a/%g(%j?f g%VIF\C%Itd i%'r%gécg ig](%?%%g%lzyg)@f%ﬂr n%%%%t ??cgﬁé gglréﬁ%nen_t (8)
on a fitting*héad?Cl)2 Ho$¥lbePhgtpBssiiiicd fmband geipperre3pnt dhise fixed
detachably teogn end seetigrigbed substantkakled in its angular
position with respect to the shaft 2, so that the
gripper axis and the shaft axis «can be aligned
accurately with one another.
10
These components to be gripped are sucked onto the
lower end of the gripper 3. The component is then
surveyed by means of a camera in terms of its relative
position with respect to the gripper tip and is then
15 rotated in accordance with the measured values. In the
event of a deviation of the gripper axis from the shaft
axis, there 1s a corresponding positional displacement,
which reduces the placement accuracy. As a result of
the accurate mounting of the gripper 3 on the shaft 2,

20 this deviation is reduced to a minimum.



cylindrical shaft (2) of the fitting head (1), it being possible for the
gripper (3) to be plugged onto the shaft (2) in the axial direction, 10
the gripper (3) having in the area of the shaft (2) a hollow cylindrical
. centering se§§% 0 é ) resting on said shaft (2), the gripper having an

annul ar | och @ b ove (6) in the area of the centering section (9) or
close to the 15 latter, the shaft (2) geing provided with |ocating neans
(e.g. 5) projecting radially and engaging in the |ocating groove (6), and
t he | at chi ngat®anschbeing of fset axially with respect to 20 the |ocating
groove (6) in such a way that the gripper (3) can be pressed in the axial
direction against a stop (7) of the shaft (2), characterized in that the
| ocati ng neans abevdesi gredhodsiper igphprigder di3t ridut ed eilxedrsbart

| ocati ng caﬁgm??ggthQ§ ahre p@gg@gﬁgtkgggo¥qgcted to the shaft (2) and
e 0 . 2.

engage in ti at catin Sroove The ‘device as clainmed in claim
1, charactek¥zedrimy s | doat i hgecapsiaperdest gneéd adesphérxiecal
dones. 30 3etrdBBadHeyi CeAS 4] ai kg | Beekabm 2,ochag ackgpibzadtiR1ly

cylindrical shaft (2) of the fitting head (1),
it being possible for the gripper (3) to be plugged
onto the shaft (2) in the axial direction,

10 the gripper (3) having in the area of the shaft (2) a
hollow cylindrical centering section (9) resting on
said shaft (2),
the gripper having an annular locating groove (6) in
the area of the centering section (9) or close to the

15 latter,
the shaft (2) being provided with locating means (e.g.
5) projecting radially and engaging in the 1locating
groove (6), and
the latching means being offset axially with respect to

20 the locating groove (6) in such a way that the gripper
(3) can be pressed in the axial direction against a
stop (7) of the shaft (2),
characterized in that the locating means are designed
as peripherally distributed fixed short locating caps,

25 which are permanently connected to the shaft (2) and

engage in the flat locating groove (6).

2. The device as claimed in claim 1, characterized in

that the locating caps are designed as spherical domes.
30

3. The device as claimed in claim 2, characterized in

that the locating caps are formed on metallic locating

spheres (5), which are inserted into an annular groove

(4) of the shaft (2) and are fixed therein, for example

35 Dby means of adhesive bonding.

4. The device as claimed in claim 3,



that the locating caps are formed on netallic |ocating spheres (5), which
are inserted into an annul ar groove (4) of the shaft (2) and are fixed
therein, for exanple 35 by neans of adhesive bonding. 4. The device as
_clained in o% £%§ 199905182 7 characterized in that the | ocating spheres
(5) are %% %% steel spheres for ball bearings and are fixed in the
annul ar groove (4) by neans of casting.7 5 S. The device as clainmed in claim
4, characterized in that the annular groove (4) is lined with a sealing
materi al ofchdmeadypeinédsiin coreatr ubber . 16cathegdevpteras cl(a)medren one of
t he precedi | airs r ddn th t i r _ha
SOCket-|Ikéﬂ%%ﬁ%Q(§ o nggﬁlﬁﬁg'%%égnfbéfebgil nj‘ggéﬁ %gescgrgﬁnd t he
shaft (2) fﬁxm@@uxolﬁoe apduiart aarovehedwably mhbokneds cefsttilig .annul ar wal |
(9) is solow that it deforns under the stress of the locating caps 15 to
forma round corner.
5 The device as claimed in claim 4, characterized in
that the annular groove (4) 1is lined with a sealing

material of the type of silicone rubber.

6. The device as claimed in one of the preceding
10 claims, characterized in that the gripper has a
socket-like annular wall (9) in a fixing area, which
engages around the shaft (2) from outside, and in that
the wall thickness of the annular wall (9) 1is so low
that it deforms under the stress of the locating caps

15 to form a round corner.



