WO 02/ 26600 Description PCT/DEO1/ 03640 Feed device for conveyor belts
| oaded with pick and 5 place elenents The invention relates to a feed
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The invention relates to a feed device for conveyor
belts loaded with pick and place elements, having at
least one transport wheel and a drive device coupled to
10 the latter.

Electronic components are, for example, provided
arranged on conveyor belts. The conveyor belts are
conventionally provided with a top layer which prevents
15 the components falling off the conveyor belt. In order
to be able to pick the components, for example arranged
on the conveyor belt, and place them on a printed
circuit board, the top layer must be removed, by which
means the components are gradually liberated, in order
20 to be removed from the conveyor belt and placed on a
printed circuit board by means of a handling device,
such as a pick and place head of a pick and place

apparatus.

25 Since the components are becoming smaller and smaller
and already currently have very small dimensions, it is
necessary to position the conveyor belt with the
components arranged thereon correspondingly accurately.
For this purpose, use has hitherto been made of feed

30 devices which, for example, first transported the
conveyor belt forward, pulling off the top layer and
liberating the components, and then positioned the
conveyor belt accurately by means of a mechanical stop,
against which the drive device had moved the transport

35 wheel or the mechanism used to couple the drive device
to the transport wheel. In this case, however, jolting
movements of the conveyor belt occur, as a result of
which the components can fall off the conveyor belt



necessary to position the conveyor belt with the conponents arranged
t hereon correspondingly accurately. For this purpose, use has hitherto
~ been made of feed 30 devices which, for exanple, first transported the
conveyor belt forwar pulling off the top |ayer and |iberating the
conponents, gﬂdg%zgﬁgggsitioned t he toh%eyor bel t euxRﬁ?ﬁQﬁ%?&é%qﬁﬂww of a
mechani cal stop, against which the drive device had noved the transport 35
wheel or th chani used tg cq e the_drive.device to the.transport
wheel In' 1 PSS e hRYEE, | Bee R e E ok R SRuetdn, BBOE BT |
occur, as a tkesulpick amidch nlleecomradntsf cahheal biokf tansl carhasymr bel t
VO 02/ 26600 ap%?raggg[DE01/03640 before they can be renoved fromthe
conveyor belt by the pick and place head of the pick and place apparatus.
WO 02/ 26600 - 2 PCT/ DE01/ 03640 In order to prevent the conponents falling
off the conveyor belt, hold-down apparatus for the conponents has been
used, which held the conponents in the pockets in the conveyor belt until
t he conponents were renmoved 5 by neans of a pick and place head. However,
t he



hol d- down apparatus neans a great deal of nechanical expenditure, is
susceptible to defects and sl ows down the feed cycle of the pick and pl ace
~elements. ' Furthernore, in conventional feed devices, the jolting 10
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Furthermore, in conventional feed devices, the jolting
10 movements of the conveyor belt are undesired, since
pick and place elements can fall off the conveyor belt

in spite of the hold-down apparatus.

There is therefore the need for a feed device by means
15 of which exact positioning and feeding of conveyor
belts loaded with pick and place elements is simply and

reliably possible.

This object is achieved by the apparatus according to
20 the independent Claim. Preferred refinements of the

invention are claimed in the dependent claims.

According to the invention, a feed device for conveyor
belts loaded with pick and place components is provided

25 which has at least one transport wheel and a drive
device coupled to the latter. The transport wheel can
be coupled to the conveyor belt in order to move it.
Furthermore, the transport wheel 1is provided with a
control mechanism whose input shaft and output shaft

30 cross. This achieves the situation where the control
mechanism is self-locking, so that, by means of the
control mechanism, the movement of the drive device and
therefore the movement of the transport wheel which
drives the conveyor belt can be controlled.

35
The control mechanism can be, for example, a worm gear
mechanism or a screw gear mechanism. A worm gear

mechanism of this type can have a worm gear which 1is



therefore the novenent of the transport wheel which drives the conveyor
belt can be controlled. 35 The control nechanism can be, for exanple, a
~worm gear “nechanismor a screw gear nmechanism A worm gear mechani sm of
thi.s type c h rm gear which is,WO 02/ 26600 - 3640
formed on tﬁ@°t?§2§§8 wheel and thrbuaﬁ whi ch t he od%%ﬁ{ggﬂééﬁggé s, and
a control spindle which engages in the worm gear and through which the

i nput shaft 5,Fu e c | apparatus can be provi ded by
means of mhigﬁgﬁﬁg ﬁgvgﬁgngggégpﬁgttggﬁégort wheel driven by the drive
device can be controlled by neans of the control nmechanism The control
apparatus can have a control drive which is coupled to the control 10
mechani sm and from whi ch power can be taken or power can be output via a
control shaft. The control drive can be an electrical drive. This nakes it
possi bl e, by nmeans of an electronic control 15 apparatus, to use suitable
control nethods for controlling the novenent of the transport wheel. The
control shaft of the control drive can coincide
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tion of the rotational speed and/or the power of the drive

control drive can furthernore be controllable by neans of the

. ' eg | | bl dr} h wheel both
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driven by the drive device can be controlled by means
of the control mechanism. The control apparatus can
have a control drive which is coupled to the control
mechanism and from which power can be taken or power

can be output via a control shaft.

The control drive can be an electrical drive. This
makes it possible, by means of an electronic control
apparatus, to use suitable <control methods for

controlling the movement of the transport wheel.

The control shaft of the control drive can coincide
with the input shaft of the control mechanism. For
example, the control shaft of the control drive can be
connected directly to the control spindle of the
control mechanism. This permits a reduced regquirement
for space for the control drive and the control

mechanism.

Furthermore, the drive device of the transport wheel
can be coupled to the transport wheel wvia a drive
spindle which, in addition to the control spindle,
engages in the worm gear of the control mechanism. A
further reduction in overall size is made possible by
this.

By means of the control apparatus, the rotational speed
and/or the power of the control drive can be controlled
as a function of the rotational speed and/or the power

of the drive device.

The control drive can furthermore be controllable by

means of the control apparatus as the drive of the



via the control mechanism In this case, higher power outputs to the
transport wheel and therefore faster transport of the conveyor belt are
~ possible than if the transport wheel were driven only by the drive unit. 5
The transpor be provided with an encoder i i ster
its position&ogﬁg?%ﬁgaﬁeed devi ce can” E%vé a sensor,q%ggaﬁﬁé%}Q%%f ncoder
can be sensed. 10 The drive device and the control drive are preferably
construct ed hQﬁHE?S?U Yendd) { N ey, dde EB“g}or ‘é‘iﬁl%” £8F d16ef eagl devi ce
according to the Tnvention and its ék3|gn an evel opnent are S|r¢ﬁ|f|ed
and benefitelranspyre ivibeati dewl | IWid exflsai dedvien Aevécdetaf!l wieh
reference totihRsgbaW PHeel Na¥Al GRENFLALT BoAt 8HOWEpBasaREERLI C Pl an view of
a preferred enbodi nent of the invention, and 20 FFgure 2 shows a graph
which reveals a course of a voltage applied to a drive device and a
control drive of the preferred enbodi nent of the invention as a function
of the rotational speed. 25 As Figure 1 reveals, the preferred enbodi nent
of the invention has a transport wheel 100, a control drive 200-1 and a
drive device 200-2. The drive device 200-2, the control drive 200-1 and
t he transport wheel 100 are



arranged on a base plate 300. The transport wheel 100 30 has a plurality of
transport pins 105, which are fornmed distributed on the circunference of
the transport wheel 100 and are used to engage in transport openings which
are formed in the conveyor belt, which can be transported by neans of the
feed device according to 35 the i nveritiori. The transport wheel 100 is al so

provided with.a rm _gear 150. control_spindle 250-1.and a drive_spindle
D50- 2 engage "R (S vBTREGRE MesBatIRE. Ct FHI S prARre HRRdF | RO ERnect ed
to the controlhtgntee 200-the/i aranspocantwieebharid 2tbetefaripeafange220- 1

for the contpolnshabt 2t0thd SoiAldledheitn dite fase ol ot end00; ¢ Theodr i ve

spi ndl e 250- S ~connecte ) via an input shaft 10
210- 2. A beaftrRGSRppar uhgslovere faiveReonapubyshiet dr2yg- 2nii§ . provi ded on
t he base gl ate 300. The sinul taneous engagenent of the control spindle

250-1 and the_drive spindle 250-2 in the morn1gsar,l 0 15 nakgi%ét ossi bl e
to construct TPRe HESFPRNF ddreele ccrRi R PEOVAECHANVERTY AR VFRFPIRY yilnmal |
di mensi ons birdehke texiralgiditeectiitan pdAsi A drgswrid dthe feedl device caacording

to the invention is particularly syl tabl e foh, narvow.comueygr belts.

10 The drive device and the control drive are preferably
constructed identically. In this way, the construction
of the feed device according to the invention and its

design and development are simplified and benefited.

15 The invention will be explained in more detail with

reference to the drawing, in which:

Figure 1 shows a schematic plan view of a preferred
empbodiment of the invention, and

20 Figure 2 shows a graph which reveals a course of a
voltage applied to a drive device and a control drive
of the preferred embodiment of the invention as a
function of the rotational speed.

25 As Figure 1 reveals, the preferred embodiment of the
invention has a transport wheel 100, a control drive
200~-1 and a drive device 200-2. The drive device 200-2,
the control drive 200-1 and the transport wheel 100 are
arranged on a base plate 300. The transport wheel 100

30 has a plurality of transport pins 105, which are formed
distributed on the circumference of the transport wheel
100 and are used to engage in transport openings which
are formed in the conveyor belt, which can be
transported by means of the feed device according to

35 the invention.



20 The control drive 200-1 and the drive device 200-2 can, for exanple, be
constructed identically, so that if required the control drive 200-
be used to-drive the transport wheel 100 in addition to the drive device
25.200-2. Figure 2 reveals a graph of ag exanple of a course of the

I
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A bearing 220-1 for the control shaft 210-1 is provided
on the base plate 300. The drive spindle 250-2 is
connected to the drive device 200-2 via an input shaft
210-2. A bearing apparatus 220-2 for the input shaft
210-2 is provided on the base plate 300.

The simultaneous engagement of the control spindle
250-1 and the drive spindle 250-2 in the worm gear 150
makes 1t ©possible to construct the feed device
according to the invention with very small dimensions
in the axial direction. As a result, the feed device
according to the invention is particularly suitable for

narrow conveyor belts.

The control drive 200-1 and the drive device 200-2 can,
for example, be constructed identically, so that if
required the control drive 200-1 can be used to drive
the transport wheel 100 in addition to the drive device
200-2.

Figure 2 reveals a graph of an example of a course of
the wvoltages which are applied to the control drive
200-1 and the drive device 200-2 as a function of the
rotational speed. As can be seen from Figure 2, the
magnitude of that voltage which is applied to the drive
device 200-2 is higher by a constant difference than
the magnitude of the voltage which is applied to the

control drive 200-1.

This means that, as the transport wheel 100 is driven,

the driving action wvia the drive device 200-2, the
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5 the worm gear 150 or the control spindle 250-1 and the wormagear is
conpensated for. However, it is also possible to use a different relation
~ between the power and/or the rotational speed 10 of the control drive and
t he power angd/or .t otational speed of the drive device 200-2. For
exanpl e, theﬂgoh?/ggsﬂbive 200-1 and Th&2drive device P%Eib%ﬁiéé%?ﬁ@
supplied with the sane power or operated at the sanme rotational speed, so
that it is pesgipl gnlee 19,8rbvechliealt a0sRBELaWesk o100 gt h twi ce the
drive power: a“changeover ‘from drive operatiron to positioning
operation, it is possible to switch over to the 20 aforenentioned different
supply of drive device 200-2 and control drive 200-1, so that play-free
positioning of the transport wheel 100 and thus of the conveyor belt

whi ch hol ds the conponents is possible. 25 The transport wheel 100 can be
provided with an encoder 121, for exanple with a lined disc. The encoder
121 can be sensed by neans of a sensor 122. The sensor 122 can be
connected to the control apparatus, by nmeans of which highly accurate
positioning of the transport 30 wheel 100 and therefore of a conveyor belt
coupled to the latter is then possible. Furthernore, by neans of



the encoder 121 together with the sensor 122 and the control apparatus, it
Is possible to control the novenent of the transport wheel 100 highly
accurately: 35 in a closed control |oop. Patent Clainms 1. A feed device for
conveyor belts loaded with pick 5 and Q!ace conponents having at |east
one transport wheel (100), which can be ~ coupled to a conveyor belt in

order to nov h con r I t.,. & a. drive vice.(200-2) coupled to

t he transpor fe'h%hgeqm 1%5%%06?8 clﬁaré;rg?velr(liezéedwllﬁggﬁat playcfonst 61 mechani sm
(250-1, 150) dirsver slévliere 0A00h@ i amsppliedheslitl 100¥Feamheray aphamput
shaft. and ancnut et 3Baf t gphieh 66858, 1By2. wilhEnf efdafsVi &ﬁyasgf%a@i med in
Caim1l1l, characterized in that the cont rot mechani sm (250-1," 150)"is a
wor m gear mePRERLEHY PTRFLHas PELWSEM get® Srive) SWiRKLEs 208 #eda®d t he

transports whesk wbe@d) gt 2056 hspugheWabahlrbhe spiinute SHfi1 rams, crad a
control spindle %250-1 whi ch engageg in t he worm gear (150) and through
whi ch the i nfAEMsHEPE fan§ompensated Lor.

However, 1t is also possible to use a different
relation between the power and/or the rotational speed
10 of the control drive and the power and/or the
rotational speed of the drive device 200-2. For
example, the control drive 200-1 and the drive device
200-2 can be supplied with the same power or operated
at the same rotational speed, so that it is possible to
15 drive the transport wheel 100 with twice the drive

power.

At a changeover from drive operation to positioning
operation, it 1is possible to switch over to the

20 aforementioned different supply of drive device 200-2
and control drive 200-1, so that play-free positioning
of the transport wheel 100 and thus of the conveyor
belt which holds the components is possible.

25 The transport wheel 100 can be provided with an encoder
121, for example with a lined disc. The encoder 121 can
be sensed by means of a sensor 122. The sensor 122 can
be connected to the control apparatus, by means of
which highly accurate positioning of the transport

30 wheel 100 and therefore of a conveyor belt coupled to
the latter is then possible. Furthermore, by means of
the encoder 121 together with the sensor 122 and the
control apparatus, it is possible to control the
movement of the transport wheel 100 highly accurately

35 1in a closed control loop.



3. The feed device as clainmed in Qaim1l or 2, 25 characterized in that
t he nmovenent of the transport wheel (100) driven by the drive device
(200-2) can be controlled by a control apparatus that is operatively
connected to the control nechanlsn1(250,g 150). 30 4. The feed device as
clainmed in Caim3, the control apparatus having a control drive (200-1)
which is coupled to the control mechanism (250-1, 150) and from which
power can be taken or power can be output via a control shaft (210-1). 35
5. The feed ®e¢ené §daémgimed in Claim4, the control drive (200-1) being
an electric drive. 6. The feed device as clained in either of Cainms 4 and
5, characterized in that the control shaft (210-1) of the control drive

(200-1) coi ndi-des®wifiaed eIt O%h&PEVEY Ofh&Sdbrit radfct HERFR nP{950- 1,
150). 5 75 Thadf @edcdewbmpoa&ntbahaadngn one of Claims 1 to 6,

Whoel (100) i ' JEARE  GBPndi A0 ) SRRCEh LRGAGes M The it Pgear
(150) of 10 theowgoled oltodraveccéﬁﬁé)yd_r t@)t &n Tdoedéeedalewioee ashel ai ned
in one of CIaiW@oﬁ%é§br belt, and
e a drive device (200-2) coupled to the transport wheel
10 (100),
characterized in that
® a control mechanism (250-1, 150) is provided on the
transport wheel (100) and has an input shaft and an
output shaft which cross.
15
2. The feed device as claimed in Claim 1,
characterized in that the control mechanism (250-1,
150) is a worm gear mechanism, which has a worm gear
(150) which is formed on the transport wheel (100) and
20 through which the output shaft runs, and a control
spindle (250-1) which engages in the worm gear (150)
and through which the input shaft runs.

3. The feed device as claimed in Claim 1 or 2,
25 characterized in that the movement of the transport
wheel (100) driven by the drive device (200-2) can be
controlled by a control apparatus that is operatively
connected to the control mechanism (250-2, 150).

30 4. The feed device as claimed in Claim 3, the control
apparatus having a control drive (200-1) which is
coupled to the control mechanism (250-1, 150) and from
which power can be taken or power can be output via a
control shaft (210-1).

35
5. The feed device as claimed in Claim 4, the control

drive (200-1) being an electric drive.



7, characterized in that the control apparatus is able to control the
r ot at-i onal speed and/or the power of the 15 control drive (200-1) as a
functi.on of the rotational speed and/or the power of the drive device
(200-2). 9. The feed device as clainmed iin Caim8, characterized in that
the control apparatus is able to 20 confrol the control drive (200-1) as

t he drive of6the ra@ggﬁaréxﬂgpl‘ééogia%ég§ T% %f%ggpeg C%l%SFFL%EWEd in

one of Clains 1 to cteri Zed Tn ransport whee 0) has
25 an encodeand 131) candacherfiged dewlmmaustpeOODUGdOW|shaét seidorl)( 122)

for sensing wetﬁec tx(ohﬂanaé g &?e og&‘ﬂﬁf‘eéswﬂﬁ' gﬁ@ lihpne of

Clains 4 to rive device control drive "30 (200-1)
bei ng constr%@%%ﬁ ?%eﬁ@?c%?¢9r01 meChanlsm “(250-1, “150)

5
7. The feed device as claimed in one of Claims 1 to
6, characterized in that the drive device (200-2) is
coupled to the transport wheel (100) wvia a drive
spindle (250-1) which engages in the worm gear (150) of
10 the control drive (250-1, 150).

8. The feed device as claimed in one of Claims 3 to
7, characterized in that the control apparatus is able
to control the rotational speed and/or the power of the
15 control drive (200-1) as a function of the rotational

speed and/or the power of the drive device (200-2).

9. The feed device as claimed in Claim 8,
characterized in that the control apparatus is able to

20 control the control drive (200-1) as the drive of the
transport wheel (100).

10. The feed device as claimed in one of Claims 1 to
9, characterized in that the transport wheel (100) has
25 an encoder {(121) and the feed device is provided with a

sensor (122) for sensing the encoder (121).

11. The feed device as claimed in one of Claims 4 to
10, the drive device (200-2) and the control drive
30 (200-1) being constructed identically.



