SYSTEM FOR-LI M TI NG ROTATI NG ANGLES The invention relates to a
systemfor limting the rotating 5 angl es of rotating conponent groups or
processing units, wth a rotating drive consisting of an endl ess and
posi.tive-Focking power transm ssion el enment, preferably a toothed
belt, trans- mtting the rotary notiod of a drive notor connected to a
quve pulley to the rotating conponent group, which is rigidly 10

qonneqteq to the drive pulley. The limtation of the rotating angle
of rofating conponent  gy®TMFORS ITMMTINE ROTATING ANGLEghI ch t he
rotating conponent groups nust be supplied with energy of control
signals via 15 connecting cables at the sane tine, or if nmeasuring val ues
nust be tranglid tatventicmbrelatesi goala myseasi fior efimphidng. the romgting
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t oot - hed belt. The limtation of-the rotating angle of the rota-
tabl e bidhdi nFIRREFYSE g‘b‘hi% TG tﬁ"’sutc%'e by neans of a pin on a
t oot hed belt wheel arranged parallel to the axis of rota- tion, which

catches, in the a AP --Fﬁ r Iy eqbf | | ipgl
- 130 of | kBt tIneP . coinponent
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directions of” rotation, the limt stops.are arrapged oqutsi.de trmi&ggh
of the ¥otiorfinegielng cables at the same time, or 1I measuring va
must be transmitted via cable to signal processing equipment.
This causes no difficulties at required rotating angles of up
to 360°, because the rotating motion is limited either by
means of limit stops or by the arrangement of actuating ele-
20 ments on the rotating component group, which act onto a fixed

limit switch in the area of the end of the rotating angle.

A solution of this kind is disclosed in DE 37 39 957.8, in
which an ultrasound contacting device with a rotating wire
25  bonding head is described, which is driven by means of a toot-
hed belt. The limitation of the rotating angle of the rota-
table bonding head is achieved in this case by means of a pin
on a toothed belt wheel arranged parallellto the axis of rota-
tion, which catches, in the area of the respective specified
30 limit stop, a rotating lever, which in turn, after executing
a swiveling motion in the direction of rotation, comes to rest
against a limit stop. Since the limitation of the rotating
motion must take place in both directions of rotation, the
limit stops are arranged outside the path of the motion of the
35 pin, so that it may pass the limit stop of the respective
opposite direction unobstructed in its return motion.

such an arrangement has the serious disadvantage that the



35 pin, so that it may pass the limt stop of the respective

oppesite direction unobstructed in its return notion. Such an
arrangenent has the serious disadvantage that the

2 . contact with the hard limt stop may result in uncontrolled
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With the use of toothed belt gears for the drive of rotating
processing devices with largé rotating angles it is common
practice to use nut-spindle drives with limit stops to set the
maximum angle of rotation. For this purpose, the nut-spindle
20 drive must be coupled directly to the drive wheel of the toot-
hed belt drive. Here, the nut moving on the spindle is used to
actuate the limit switches. The maximum angle of rotation of
the rotatable processing unit can be set by adjusting the
axial position of the limit switches, since the stroke of the
25 nut-spindle drive between both of its end positions is propor-
tional to the angle of rotation. '

Such an arrangement requires a very elaborate design and thus
is quite expensive to manufacture. Further to that, positio-
30 ning of the rotating processing unit can only be done indi-
rectly in this way. The consequences are possible inaccuracies
of positioning and elaborate set-up procedures. In addition,
the basic set-up is very difficult and elaborate after chan-
ging the toothed belt.
35
Therefore, the objective of the invention is the creation of
a system for limiting the rotation angles of rotating compo-
nent groups or processing units which can be realized with



is quite'expensive to manufacture. Further to that, positio- 30 ni ng of

the:rotating processing unit can only be done indi- . rectly in this
way. The consequences are possibl e inaccuracies of positioning and

el aborate Set-up procedures. In addition, the basic set-up is very
difficult and el aborate after chan- gi&g the toothed belt. 35
Therefore, the objective of the invention is the creation of a system

for liniting $HePtet MEads arfghike ohavdngt imghéghpslegree @qfnorRGrARINdHrand

processing unkfstdhisyg sapigsitesylzed wth
3 si mpl e means, while having a high degree of operating and

SMAtChIng reliability. According to the invention, the solution is
characterlzedAbgorﬁlngtbe phevﬁmb@mtdbnatﬂhﬁﬂﬁokﬂﬁidﬂMisﬂﬁhqraﬂtﬁmimed by

d
Corectoh”: ohe prot kB e YEAURCUHS st BriRE BikhERePHEL K0 Le gna
pr ede- t eobahing reyrchoonousl e wiosh ttihen dyyivent paildeyel enemaneehﬂécto
ted to the f Hé A0SR iﬁh&“sﬁir%ﬁ{'ﬁ aé'ﬂexﬁé‘m?@béénoﬁe f@c‘!ﬁﬁ'ﬂté@ n%té‘ré@@—

| atter, whereby e swf ement “renal ns act ua-
predetern1nedt¢6@b§¢6nrgﬁﬁteoﬁoéﬂﬁl%n99§lﬁh§%eHV aCtu%H%rs?%ﬁﬂePE% EPRRRC-

nDtor té@cﬁoa%h%r@%EBﬁﬁﬁﬁaﬁémf§§$6ﬂaéEéméh£hahﬁedd@&ﬁﬂé(Bffﬂwbiﬁg

d th s | dth
degree @%'3§év§$hoh%?nf%f?%ﬁ???nge Yn g?%%tﬁ? e %ég??eﬁeﬂglnsr?ﬁﬁﬁ?on

angl e can be tedewhénedhdi peedetermined rotaition angleprpl'maaﬁlldtg imipassed
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and i naccurac \b4 Further to that, the limtation of
rotating angl es is achieved without fixed limt stops, so that braking
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15 realized with simple means and, beyond that, assures a high
degree of operational reliability, since reaching the desired
rotation angle can be determined directly on the rotating
processing unit. Thus, additional measuring devices, which may
lead to uncertainties and inaccuracies, are not required.
20 Further to that, the limitation of rotating angles is achieved
without fixed limit stops, so that braking of the processing
unit takes place smoothly and without vibrations, when the
drive motor is switched off or reversed upon reaching the
predetermined rotation angle. |
25
The cams of the toothed belt are preferably used as actuating
elements. In this case, in order to achieve a clear coordina-
tion between the predetermined position of the rotation angle
and the actuated switching element, it is useful to relieve
30 the toothed belt in the position of the switching element
within the permissible rotation range of the drive pulley, by
removing the cam which actually actuates the switching ele-'
ment.

35 In one variation of the invention the actuating elements are
designed as auxiliary cams connected to the toothed belt,
while these are preferable connected to the toothed belt in
detachable fashion.



predetermined rotation angle. 25 The cans of the toothed belt are

preferably used as actuating. elements. In this case, in order to
achieve a clear coordina- . tion between the predeterm ned position of
the rotation angle and the actuated switching elenent, it is useful to

relieve 30 the toothed belt in the positi®n of the switching el enent
within the permssible rotati on range of the dr.ive Rulle , . by r eprovj ng
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Reed contacts, for instance, are suitable devices.

In another variation of the invention, the switching element

may also be actuated optically or electromagnetically. For

this purpose, reflex light barriers or electromagnetically

15 operated Reed contacts, for instance, are suitable devices.

The distance between two actuating elements on the toothed
belt corresponds to the distance which a fixed point on the
drive pulley travels with the rotation by a predetermined

20 angle value. The limitable rotation angle is thus limited only
by the length of the toothed belt. In this way it becomes
apparent, that this inventions makes it possible without any
problem to predetermine rotation angles above 360° for rota-
ting processing units. Principally, integral multiples of

25 360°, plus the angle between the tangents with which the toot-
hed belt meets the drive pulley, can be realized.

A particularly high degree of operational reliability can be
reached by means of a design, in which the tracing pins and
30 associated actuating elements, which are fixed to each other
in place, continue to move further when passing the prede-
termined rotation angle. This means, that the switching signal
of the respective tracing pin continues to be effective even
after the processing unit travels beyond maximum rotation
35 angle, which may be the case due to the moment of inertia.
Another advantage of this arrangement may be seen in the fact,
that the direction of the reverse motion is clearly defined.



The di stance between two actuating el ements on the toothed bel t
corresponds to the distance which a fixed point on the drive pulley
travels with the rotation by a predeterm ned 20 angl e val ue. The
limtable Totation angle is thus limted only by the I ength of the
toothed belt. In this way it becones apparent, that this inventions
makes it possible wthout any - prohl emtaq predetern1ne rgﬁatl pon ang| e
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ped mnt%oan [ %Wc§§55€%%ﬁd€?%§ﬁfne the zero position. This makes t he
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In the {€||OW$§Q dégﬁlﬁgvggé$gnalEogéﬁégjbe t grﬂaé? fﬁﬂﬁklch a drive pul-
ley 2, mounted on the shaft of a drive motor 1 is connected by
means of a toothed belt 3 to a drive pulley 4, which is able
to rotate in a holder 5 of a bonding unit not shown. The drive
pulley 2 and the drive pulley 4 are equipped along their cir-

20 cumference with gear teeth 6, having a pitch corresponding to
toothed belt 3. For the limitation of the rotation angle of
drive pulley 4 in one direction of rotation, a tracing pin 7
is embedded in it, interrupting the gear teeth 6. The tracing
pin 7 is -embedded in the circumference of the drive pulley 4

25 in such a way, that its switching element does not protrude
beyond the gear teeth 6, so that this is not actuated by the
teeth of the drive belt 3.

The actuation of the tracing pin 7, which follows the motion

30 of the drive pulley 4, takes place with the aid of an auxilia-
ry cam 8 which is mounted on the toothed belt 3 in such a way,
that it protrudes in the direction of the gear teeth of the
drive pulley 4 from the gear teeth of toothed belt 3. Prefera-
bly, the auxiliary cam 8 is arranged in place of a tooth of

35 toothed belt 3. The attachment of the actuating element 8 can
take place by means of a screwed connection, rivet, or similar
item.



means of -an application exanpl e and associ ated draw ng: 15 The draw ng
shows a toothed belt drive, in which a drive pul - | ey 2, nounted on
the shaft of a drive notor 1 is connected by nmeans of a toothed belt
3to adrive pulley 4, which is able torotate in a holder 5 of a
bondlng uni t not shomn The drive pul fey 2 and the drive pulley 4 are

equi pped al on thelr cir- cunference, wth gear teeth 6, having a_pit
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advant ages can al ready, seen. These ¢ seen I n the act
t he braki ng uﬁ%ﬁaFé@Eh4hgb?ﬁB €h696F1°BS- the rotating angl e, respectlvely
t he operation of traC|ng pin 7, can take place snoot hly, since fixed
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7-is limit the rotation angle without auxiliary cams 8 on the toot-
hed belt 3. In this case, the cams of toothed belt 3 are used
to actuate tracing pin 7. This variation provides the particu-
lar advantage of eliminating any weakening by the screw at-
20 tachment of -the auxiliary cam 8. Further to that, the otherwi-
se required groove in the gear teeth of drive pulley 2 can be
omitted.

Since the tracer pin 7 has multiple contacts with a cam of the

25 toothed belt 3 during one revolution of the toothed belt 3,
tracer pin 7 would be actuated very time, which is undesira-
ble. For this reason it is necessary to leave out the corre-
sponding cams which would come into contact with the tracer
pin 7 in the permissible rotating range of the drive pulley.

30 Since the number and size of the cams has no influence on the
tensile strength of the toothed belt 3, no weakening of the
toothed belt occurs when one or more cams are removed. This
also achieves a clear allocation of the drive pulley 4, re-
spectively tracer pin 7 to toothed belt 3 and thus a clear

35 limitation of the rotation angle, such as is the case with the
use of auxiliary cams 8.

Further to that, there is a further possibility to equip the



operated. The consequence is that vibrations are conpletely 10 avoi ded,

whi ch o{hermﬁse woul d be caused by abrupt stopping of the rotation
notion. O course, with sufficient Iength of the toothed belt 4, it
is al so possible to limt the angle of rotation in both directions.
1ﬁ | h a special variation of the inventioh, it is possible to limt
the rotation angle wi t hout auxiliary cans 8 on the tqot- hed helt 3
In this caseduike @sley 4 &ﬁﬁé&?ﬁé%"% %Jé'-%&let% an AUtk AARY ¢

pin 7. This vaicH i r4yidtesudted pey tileei-tracer pin Bdvant age of
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toothed belt 3 and thus a clear limtation of the rotation angle such
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which is al sqartapdSbdYrédisédFeds ReXpYained in the following. The pre-
15 condition for this is a sufficient length of the toothed belt
3. Principally, integral multiples of. 360° plus the angle
between the tangents, with which the toothed belt 3 meets the
drive pulley 4, can be realized.

20 All that is required for this purpose is to equip the drive
pulley 4 with two tracer pins 7, 7', which must be arranged in
such a way, that they are actuated when the toothed belt 3
meets the predetermined rotation angle position tangentially
with its auxiliary cams 8, 8’. The actuation of the tracer

25 pins 7, 7’ can then take place with the auxiliary cams 8, 8,
which are attached to the toothed belt 3. The distance between
the auxiliary cams 8, 8’ must correspond to the distance which
a fixed point on the drive pulley travels in the rotating
motion by the predetermined angle value. This angle value may

30 be any desired value, depending on the actual requirements.

owing to the fact that the tracer pins 7, 7' continue to move
together upon reaching and passing the respective predetermin-
ed rotation angle, a particularly high degree of operational
35 reliability is achieved. The switching signal of the respecti-
ve tracer pins 7, 7’ remains available even after the proces-
sing unit, respectively the rotating bonding unit should move:
past the maximum rotation angle. Thus, a renewed activation of



Wth-the above described device the limtation of the rotation 5 angl e

to a predeterm' ned val ue above 360[err] can be achieved in a

par't icullarly sinple way, as is useful, for instance, for ul trasound
wire bonders with a rotatable bonding head. In this way the wire
straps® between the bond pads on seni conducttr el ements and external

contacts can be manufactured in _any 10 desired direction.and in, the
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to nove simtdferthqamnmmmg mvﬁss#ﬁglﬁhélﬁesbﬁﬁﬂb@ to reali-
predetermn- ;o ¢he qq.ngﬂ;ta?él&{‘ ﬁngbﬁatioﬁaéhbiébaﬁiihhvgﬁlé@ﬂr@@nl@inatlons
oper ati onal % relia IS achi eve i ?chlg naI é lia-
respect}5 of quﬁdé#n%l7n§m the dlréﬁ'ﬁl RULLGYi faRP c’a??% ?Wél +
proces- riddmg!ng | a'reﬁpame \Rlot hidde bedtai bg bpnﬁhegomnssmhouf dcams e
past the maxi rrum rotation gng $ g’hus a renewed activation of

_ the toothe elt

In order to guarantee a clear and permanent allocation of the
20 auxiliary cams 8, 8’ to the tracer pins 7, 7’, any kind of
- relative motion between the drive pulley 4 and the power
transmission element must be positively prevented. For that
reason, a toothed belt is best suited, while the use of a
chain is also possible.
25
Further to that, there is an indicator 9 provided on drive
pulley 4, which is embedded in similar fashion to the tracer
pins 7, 7'. With the aid of this indicator 9, the drive pulley
4 and thus the rotating bonding head can be positioned preci-
30 sely in a zero or initial position. This makes assembly proce-
dures, such as exchanging of the toothed belt, considerably
easier.

35



8 . " ihe drive motor 1 after possi bl e overshooting the predeternin-

ed rotation angle is prevented, respectively only one direc- tion of
rot'ation is pernmtted, nanely the direction not ex- cl uded by reachi ng
the limt :switch. 5 An identical function is achieved, if the
auxiliary cans 8, 8 are omtted on ti®e toothed belt 3 and instead the
cans of the toot hed belt 3 are reaned mhlch should not actuate the
tra- cer pins 7, 7'. 3 ' ] ] g | imting the
riotation angle of rotating conponent groups represents one of the
possi bl e de- signs of the invention. However, it is also possible to
rieal i - ze the imtation of rotatio%ggﬁﬁges mﬁth various conbi nati ons
15 of tracer pins 7 on the drive pulley 4 and associ ated auxilia- ry
cams 8, 8 on the toothed belt 3 or by the omission of cans on the

t oot hed delt 3. In order to guarantee a clear and pernmanent

al l ocati on ofi theoilre Motoriary cans 8, 8 to the tracer pins 7, 7', any

ki nd of relative between the drive pulley 4 and the power
transm ssi on 2 er‘Fgrhlt wjbe&pposi tively prevented. For that reason, a
toothed belt 3s DEsethadtBeflt while the use of a chain is also

possi ble. 25, Drf@gvgyi that there is an indicator 9 provided on

drive pul | e ch1s enbedded in simlar fashion to the tracer
pins 7,10" . Wth ﬁ&kﬁ%ﬁ%i?ﬁvt¢ﬁs indicator 9, the drive pulley 4 and
t hus the rot ag i NGz dpa@ciead can be positioned preci- 30 sely in a
zero or |n|t|al position., This nmakes assenbly proce- dures, such as
exchanglng of T t heP¥3RRN ek Bel t, consi derably easi er. 35

7' Tracer Pin

8 Auxiliary Cam
15 8’ Auxiliary Cam

9 Indicator



9 LINITING ROTATI NG ANGLES
Legend I |mﬂl l | 2 Drive Pulley 3 Toot hed Bel't
4 Drive PuIIe I g Device 6 GCear Teeth 7 Tracer

Pin T Tracer P|n 8 Auxiliary Cam 15 8 Auxiliary Cam 9
| ndi cator 10 10 Pat ent C ai ns
1. Device for_limting the rotation angles of rotating conpo- 5 nent
groups or prd%%%%ﬁﬁggg§¥¥%, with a rotating drive conprising an
endl ess and positive-|ocking power trans- m ssi on el enent,
preferably a toothed belt, transmtting the rotary notion of a
drive notor connected to a drive _ pulley to the rotating conponent

group, which 1s rbegviitg for limiting the rotation angles of rotating compo-
| 5 nent groups or processing units, with a rotating drive

comprising an endless and positive-locking power trans-
mission element, preferably a toothed belt, transmitting
the rotary motion of a drive motor connected to a drive
pulley to the rotating component group, which is rigidly

10 connected to the drive pulley, characterized by the fact,
that at least one switching element secured to and rota-
ting synchronously with the drive pulley (4), or connected
to the latter, the switching element can be actuated at a
predetermined rotation angle by actuator elements connec-

15 ted to the force transmission elements and capable of
moving with the latter, whereby the switching element
remains in operation, if the predetermined rotation angle
position is passed and stops the drive motor (1).

20 2. Device according to Claim 1, characterized by the fact,
that the cams of the toothed belt (3) are used as actua-
ting elements.

3. Device according to Claim 2, characterized by the fact,
25 that the tooth of the toothed belt (3), which would other-
wise actuate the switching element, is removed in the
position of the switching element within the permissible
rotation range of the drive pulley (4).

30 4. Device according to Claim 1, characterized by the fact,
that the actuating elements are designed as auxiliary cams
(8, 8’) which are connected to the toothed belt (3).

5. Device according to Claim 4, characterized by the fact,
35 that the auxiliary cams (8, 8’) are detachable from the

toothed belt (3).

6. Device according to Claims 1 to 5, characterized by the



im0 - cohne he drive pulley, characterized by the fact,
that at | east ﬁ H!Hnent secured to and rota- ting
syrichr ofiously Wyt TR llLey (4), or connected to the

| atter, the switching el ement can be actuated at a pr edet er m ned
rotati'on angle by actuator el enents connecl1ll5 ted to the force
transm ssion el enments and capabl e of noving with the latter

wher eby the swit gty dihaterthe switchingegdementnispdesigped 3§ § mechani-

predet erm ned rotafiQn AAfed tracer BB t{PN 76) passed and stops the
drive nmotor (1). ng 2. Device accordin% o C}ain11, characterized by

ﬁhe fact, that the cans of the toothed belt (3) are used as actua-
ting el ements,, pevice’. adestrétngceor dilagn & Cl ehardctehbzadt byi tde acthe

fact, 2 t hat_t t Qot h of t.he tqgothed bel jy C =

W se actate theq%bﬁft B’%%%r&"&?eh’ﬁf‘si éqr’e?ro\?/lédgfé éxﬁ%ed&‘@& Pa&@%jb%ﬁ'ﬁc:ﬁého
the switching el etrinte piliey t %) peimtesiipeing the geantteeth t(@hge of the
drive pulley (4). 30 4. Device according to Caiml, characterized by

tihe fact, that the actuating el enents are_designed as,auxiliapg
cans 8 { 8,DericehacordingotneSladm & t3rd t dot FBITBELErdZRd by the

5. Device accordigig:d 0 ChatMehe GRAUAKH 0piged by the faeé, aBkanged onhathe
the auxiliary cans (8, 8'). are det,achable from

t he . t oot hed hel.t
(3. 0" Y Dltnane 14 SPCARthm vy, st et AC iR OfeR Hiates
11 factpldd@tin ies prriechitegminede posisidasognthe asotatvbehangle,
when the toothed belt (3) meets the drive pulley (4) tan-

gentially.

15 9. Device according to Claims 1 to 5, characterized by the
fact, that the switching element is designed as an opti-
cally or electromagnetically actuated switch.

10. Device according to Claims 1 to 10, characterized by the
20 fact, that the distance between the two actuating elements
(8, 8’) on the toothed belt (3) corresponds to the distan-
ce, which a fixed point on the drive pulley (4) travels
during a rotation by a predetermined angle value.

25 11. Device according to Claims 1 to 10, characterized by the
fact, that the drive pulley (4) is equipped with an indi-
cator (9) for the determination of the zero position.

12. Device according to Claims 1 to 11, characterized by the
30 fact, that the drive pulley (4) or the drive pulley (2)
are equipped with a brake actuated by the tracer pins (7,

77).



cally aotuat ed tracer pin (7, 7). 7. Device according to Claimé6

characterized by the fact, 5 t hat the“tracer pins (7, 7'), are
enbedded radially in the drive pulley (4), interrupting the gear
teeth (6) 8. Device according to Claim6 and 7, characterized by
the ° fact, that the tracer pins (7, 7') are arranged on the 10
drive pulley (4) in such a way, that their actuation takes pl ace
i-n the predeterm ned position of the rotation angle, when t he
toothed belt (3) neets the drive pulley (4) tan- - gentially. 15
9. Device according tofCains 2o 5, charact@kizedoby t he fact,
that the swtching elengnt is designed as an opti - cally or

el ectromagnetically actuated swi tgh. . jce according to C ains
1 to 10, characterized by the 20 fact, fhat the™distance bg{weeg, the
two actuating el enents (\8, 8') on e t oot hed be (3)
corresponds to the distan- ce, Wwhi fi xed poi nt tHe drijve
pulley (4) travels during a edetermn angl ¢

val ue. 25 11. Devi cg” ackor di d ai 14to , argcteriad by th
fiact, that the drive pyfley (%) 4% equi pped f%‘an |_ndi - caf or
(9) for the determ natd on of z posi-tt = -)%?. Vi C

according to Cdains to K, rac ' o - fast, | that\the
drive pulley®4) or Ahe dri pp(? 2 , : i th 3

brake actuated by the tra grn
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