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reducing the distance between two adjacent manipu- lators to a pitch
distance which is determined only by The invention relates to a device
comprising at  other dimensions of the manipulators. The length of least
two manipulators, which have parallel centre  the arm of a manipulator no
longer influences the lines and which can rotate simultaneously about the
5   pitch distance. contre lines by means of a coupling member, each
With a given distance between two pick-up devic- manipulator being provided
with an arm which is piv-  es, in the device according to US-PS 4,664,591
the otably connected to the coupling member, while the  length of the arm
is determined by the distance be- arms of the manipulators extending
parallel to each  tween two pick-up devices. The invention further has
other have the same length.                  10  for its object to provide
a positioning device for plac- The invention further relates to a
positioning do-  ing electrical components on a support, in which the vice
suitable for placing electrical components on a  length of an arm no longer
depends to such a great support comprising at least two pick-up devices,
extent as before upon the distance between two ad- which have parallel
centre lines and can be rotated si-  jacent pick-up devices. multaneously
about the centre lines by means of a   15  The positioning device according
to the invention coupling rod, each pick-up device being provided with  is
for this purpose characterized in that each arm en- an arm which is
pivotably connected to the coupling  closes an obtuse angle with the centre
line of the as- rod, while the Parallel extending arms of the pick-up
sociated pick-up device and encloses with a plane of devices have the same
length.                     projection perpendicular to the centre line of
the pick- The invention moreover relates to a pick-up de-  20  up device an
acute angle forming part of the obtuse vice suitable for use in such a
positioning device.  angle, while during operation corresponding points of
Adevice and a positioning device of the kind men-  the arms of two adjacent
manipulators describe paths tioned in the opening paragraph are known from
US-  which, viewed in projection, intersect each other in PS 4,664,591.
the said plane of projection. In the known devices, the manipulators are
driven   25  The positioning device according to the invention in common by
means of a coupling member. Each ma-  has great advantages. because the
accuracy with nipulator is provided to this end with an arm compris-  which
a component picked up by a pick-up device is ing a radius of a rotatable
flange and with a pin con-  subjected to a given angular rotation should be
as nected to the flange. The coupling member is pivot-  highas possible.
The length of the arm is also deter- ably connected to the pin of each
manipulator. The  30   minative of the accuracy with which a given angular
length of the arm is equal to the distance of the pin  rotation can be
obtained; the greaterthe length of the from the centre line of the
manipulator and is equally  arm, the higher is the accuracy. The pick-up
devices large for all manipulators. Connection lines perpen-  can be
arranged at a comparatively small pitch dis- dicular to the centre lines of
the manipulators be-  tance, while the length of the arms can be chosen so
tween the centre lines and the pins associated with  35  that a desired
accuracy is attained. the manipulators extend parallel for all
manipulators.  The Invention further relates to a pick-up device Via the
coupling member, all manipulators are driven  suitable for use in such a
device. The pick-up devices simultaneously so that identical rotary
movements  can be used individually or together with other pick- are
performed.                                    up devices, while by a
comparatively great length of A disadvantage of the known device is that
the.  40  the arm a high accuracy can be obtained when per- pitch distance
between two adjacent manipulators is  forming an angular rotation.
determined by the dimensions of the flanges and the  The invention will be
described more fully with length of the arms.
reference to the drawing, In which: The invention has inter alla for its
object to pro-  - Figure 1 shows diagrammatically a device ac- vide a
device, In which ahigh degree offreedom is ob-  45  cording to the
Invention, which is suitable for tained in the choice of the distance
between two ad-   placing electrical components on a support, jacent
manipulators.                                 - Figure 2 is a plan view of
the device shown In Adevice according tothe invention is forthis pur-
Figure 1, pose characterized in that each arm encloses an ob-  - Figure 3
shows diagrammatically a pick-up de- tuse angle with the centre line of the
associated ma-  50  vice according to the invention. nipulator and encloses
with a plane of projection per-  Adevice 1 shown in figure 1 has a row of
pick-up pendicular to the centre line of the manipulator an  devices.3.
Each cylindrical pick-up device 3 is rotat- acute angle forming part of the
obtuse angle, while  able about a centre line 9 and is journalled coaxially
during operation corresponding points of the arms of  in a holder 7, which
is connected to a frame 5. Each two adjacent manipulators describe paths
which,  55  pick-up device 3 is provided with a coaxially arranged viewed
in projection, intersect each other in the said  duct 11, In which a
subatmospheric pressure can be plane of projection.
produced so that the pick-up device 3 can suck up a The device according to
the invention permits of  component (not shown). Each pick-up device 3 has
2    
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crank 13 (arm), which is connected  to the rotation of the toothed wheel 33
by means of the through a pin 15 pivotably to a coupling rod 17 (cou-
motor 36, a circular path 43 is described by the pin 41. pling member). The
parallel extending cranks have  By means of the pin 41, the coupiing rod 17
describes the same length. If the coupling rods 17 are driven in  a
circular path so that the cranks 13 of all pick-up de- a manner to be
described more fully hereinafter, the   5   vices 3 also describe equal
circular paths 43. Paths cranks 13 and hence also the pick-up devices 11
will  43 of adjacent pick-up devices 3 Intersect each other perform a
rotary movement about the centre lines 9.  in the points A and B (see
Figure 2). A point of a crank 13 corresponding to the pin 15 then  The
pick-up devices 3 are arranged at a compar- describes a path which partly
coincides with a path  atively short relative distance, as a result of
which a described by a corresponding point of a crank 13 of  10  compact
construction of the device Is obtained. an adjacent pick-up device (see
also Figure 2). The  An embodiment of a pick-up device according to
coupling rod 17 forms part of a parallel mechanism  the invention is shown
in Figure 3. The cylindrical 19, as a result of which the coupling rod 17
always re-  pick-up device 3 is rotatable about a centre line 9 and mains
in a position which is parallel to a preceding  is journalled coaxially in
a circular holder 7, while it is position. The parallel mechanism 19
comprises the  15  provided with a coaxially arranged duct 11. A subat-
coupling rod 17, two auxiliary rods 21, an auxiliary  mospheric pressure is
produced through connections coupling rod 27 and two base rods 29. The two
aux-  45 of the holder 7 in the duct 11 of the pick-up device illary rods
21 are each connected at one end to the  3. The crank 13 encloses an obtuse
angle [err] with the coupling rod 17 so as to be pivotable about an axis 23
centre line of the pick-up device 3 and an acute angle and are connected at
another end to the auxiliary cou-  20  a with a plane of projection 47,
which is perpendicular pling rod 27so as to be pivotable about an axis 25.
to the centre line 9 of the pick-up device 3. (The pro- The two base rods
29 are each connected atone end  jection plane 47 is perpendicular to the
plane of Fig- to the auxiliary coupling rod 27 so as to be pivotable  ure
3.) The angle a forms part of the angle [err], while it about the axis 25
and are connected at another end  holds that [err] = [err] + 90. to the
frame 5 so as to be pivotable about an axis 31.  25  By means of the
pick-up device 3, components The coupling rod 17 and the auxiliary coupling
rod 27  can be picked up in that a subatmospheric pressure are arranged
parallel to each other. This also holds for  is produced in the duct of the
pick-up device 3. The the base rods 29 as well as for the auxiliary rods
21.  pick-up device 3 is slipped partly out of the holder 7 The distance
between the axes 23 of the coupling rod  in a direction indicated by the
arrow 49 during the 17 is equal to the distance between the axes 25 of the
30  pick-up operation. After the pick-up device 3 has auxiliary coupling
rod 27; the distance between the  picked up a component, the pick-up device
3 is slip- axes 25 and 31 is the same for both base rods 29 and  ped for
the major part back into the holder 7. When the distance between the axes
23 and 25 is the same  the component Is placed on a support for compo- for
both auxiliary rods 21.                      nents, the pick-up device 3 Is
first slipped out of the The auxiliary coupling rod 27 serves to pass dur-
35  holder 7; the subatmospheric pressure is eliminated, ing operation
through a dead position of the coupling  as a result of which the component
Is placed on the rod 17 and to neutralize tolerances in the dimensions
support. of the cranks. The dead position is a position of the  Each
pick-up device can be driven individually to coupling rod 17, in which the
crank 13 and the cou-  pick up or to place a component. It is then
necessary pling rod 17 are directed parallel to each other.  40  that the
pick-up device is slipped out of the holder Figure 2 is a plan view of the
device 1 according  when picking up or placing components. Thus, for ex- to
the Invention. With reference to this Figure, the op-  ample, during
placement, an adjacent pick-up device eration of the parallel mechanism 19,
the drive of the  Is prevented from colliding with components already
coupling rod 17 and the Paths described by the crank  placed on the
support. 13 are explained more fully.                45      For picking up
components, the device 1 should The coupling rod 17 is driven by a toothed
wheel  be moved to a pick-up position. For placing compo- 33, which is
coupled via a gearwheel transmission 35  nents, the device 1 is moved to a
placement position to a motor 36. The centre line 37 of the toothed wheel
above a support for components. This may be effect- 33 is located in the
same plane 39 as the centre lines  ed, for example, by means of a device
described In 9 of the pick-up devices 3. The toothed wheel 33 is  so
US-PS 4,644,642. coupled via a pin 41 to the coupling rod 17, a distance
By means of a device according to the Invention, L1 between the centre line
37 of the toothed wheel 33  the components picked up by the pick-up devices
can and the pin 41 being equal to a distance L2 between  be rotated and
directed very carefully, while the pick- the centre line 9 of a pick-up
device 3 and the asso-  up devices are arranged at a comparatively small
rel- ciated pin 15. A line perpendicular to the centre line  55  ative
distance. If a higher accuracy is required, this 37 from the toothed wheel
33 to the pin 41 and a line  can besimply obtained Inthatthe length of the
cranks perpendicular to the centre line 9 from a pick-up de-  13 is
increased. As a matter of course, the toothed vice 3 to a pin 15 extend
parallel to each other. Due  wheel must then also engage with the coupling
rod at 3    
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lines and can be rotated simultaneously by In the embodiment described
above of a device      means of a coupling member about the centre
according to the invention, the manipulators are con-  lines, each pick-up
device being provided with an stituted by pick-up devices. However, the
manipula-  .  arm pivotably connected to the coupling member, tors may also
comprise tools, sensors, carriers of pins   5  while the parallel extending
arms of the pick-up etc., by which accurate angularrotations must be per-
devices have the same length, characterized in formed. For this purpose,
known manipulators may be  that each arm encloses an obtuse angle with the
used, which, after having been provided with a suit-  centre line of the
associated pick-up device and able arm, are suitable for use In a device
according to  encloses with a plane of projection perpendicular the
Invention.                               10      to the centre line of the
pick-up device an acute The centre lines of the manipulators need not ab-
angle, which forms part of the obtuse angle, while solutely be located In
the same plane, as in the em-  during operation corresponding parts of the
arms bodiment shown. For example, the parallel centre     of two adjacent
manipulators describe paths, lines may be arranged In a triangle. Instead
of by a  which, viewed in projection, intersect each other coupling rod,
the coupling member may then be con-  15  in the said plane of projection.
stituted by a coupling plate, which is pivotably con- nected to the arms of
the manipulators.           3. A pick-up device which Is rotatable about a
centre The pick-up device in the embodiment shown        line and is
provided with an arm, which pick-up picks up components by means of
subatmospheric       device is suitable for use in a positioning device
pressure produced In the duct. The pick-up device  20  as claimed in claim
2, characterized in that the could also pick up components, by means of
grippers.  arm encloses an obtuse angle with the centre line The movement
of the pick-up device in the holder  of the pick-up device and encloses
with a plane in the direction of the arrow 49 may be omitted when  of
projection perpendicular to the centre line of the pick-up devices
simultaneously pick up or place  the pick-up device an acute angle, which
forms components and there is no risk of collision.  25    part of the
obtuse angle. The auxiliary coupling rod In the embodiment of a device
according to the invention assists the cou- pling rod in passing through a
dead position of the  Patentanspr[err]che coupling rod. However, this may
also be realized by known means. If the rotation of the manipulators is  30
1. Vorrichtung mit mindestens zwei Manipulatoren limited toa partofa
complete rotation and a dead pos-  mit parallelen Mittellinien, die mittels
eines Kopp- ition of the coupling rod is not reached, mechanisms
lungsglieds gleichzeitig urn die Mittellinien dreh- for passing through the
dead position may be omitted.  bar sind, wobel Jeder Manipulator mit einem
mit Thus, the device is simplified.                      dem Kopplungsglied
schwenkbar verbundenen 35     Arm versehen ist, w[err]hrend die sich
parallel zuein- andererstreckenden Arme derManipulatoren die Claims
selbe L[err]nge haben, dadurch gekennzeichnet, da[err] jeder Arm mit der
Mittellinie des zugeordne- 1. A device comprising at least two
manipulators,    ten Manipulators einen stumpfen Winkel und mit which have
parallel centre lines and can rotate si-  40  elner zur Mittellinie des
Manipulators senkrech- multaneously by means of a coupling member
ten Projektionsebene einen spitzen Winkel bil- about the centre lines, each
manipulator being    det, der ein Tell des stumpfen Winkels ist, wobel
provided with an arm pivotably connected to the   einanderentsprechende
Punkte derArme zweier coupling member, while the parallel extending
nebeneinander angeordneter Manipulatoren im arms of the manipulators have
the same length,  45  Betrieb Bahnen beschrelben, die sich - in Projek-
characterized in that each arm encloses an ob-    tion gesehen - in
vorgenannter Projektionsebene tuse angle with the centre line of the
associated  [err]berschneiden. manipulator and encloses with a plane of
projec- tion perpendicular to the centre line of the manip-  2.
Ausrichtvorrichtung zum Anbringen elektrischer ulatoran acute angle, which
forms part of the ob-  50  Bauteile auf einem Tr[err]ger mit mindestens
zwel tuse angle, while during operation corresponding  Aufnehmern mit
parallelen Mittellinien, die mit- points of the arms of two adjacent
manipulators  tele eines Kopplungsglieds gleichzeltig urn di describe
paths, which, viewed in projection, inter-  Mittellinien drehbar sind,
wobei jeder Aufnehmer sect each other in the said plane of projection.  mit
elnem mit dem Kopplungsglied schwenkbar 55      verbundenen Arm versehen
ist, w[err]hrend die sich 2. A positioning device suitable for placing
electrical  parallel zueinander erstreckenden Arme derAuf- components on a
support comprising at least       nehmer die selbe L[err]nge haben, dadurch
gekenn- two pick-up devices which have parallel centre    zelchnet,
da[err]ederArm mitder Mittellinie des zu- 4    
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lines and can be rotated simultaneously by In the embodiment described
above of a device      means of a coupling member about the centre
according to the invention, the manipulators are con-  lines, each pick-up
device being provided with an stituted by pick-up devices. However, the
manipula-   arm pivotably connected to the coupling member, tors may also
comprise tools, sensors, carriers of pins   5  while the parallel extending
arms of the pick-up etc., by which accurate angular rotations must be per-
devices have the same length, characterized in formed. Forthis purpose,
known manipulators may be    that each arm encloses an obtuse angle with
the used, which, after having been provided with a suit-  centre line of
the associated pick-up device and able arm, are suitable for use in a
device according to  encloses with a plane of projection perpendicular the
invention.                                10      to the centre line of the
pick-up device an acute The centre lines of the manipulators need not ab-
angle, which forms part of the obtuse angle, while solutely be located in
the same plane, as in the em-  during operation corresponding parts of the
arms bodiment shown. For example, the parallel centre      of two adjacent
manipulators describe paths, lines may be arranged in a triangle. Instead
of by a  which, viewed in projection, Intersect each other coupling rod,
the coupling member may then be con-  15  in the said plane of projection.
stituted by a coupling plate, which is pivotably con- nected to the arms of
the manipulators.            3. Apick-up device which is rotatable about a
centre The pick-up device in the embodiment shown         line and is
provided with an arm, which pick-up picks up components by means of
subatmospheric        device is suitable for use in a positioning device
pressure produced in the duct. The pick-up device  20  as claimed in claim
2, characterized in that the could also pick up components. by means of
grippers.  arm encloses an obtuse angle with the centre line The movement
of the pick-up device in the holder   of the pick-up device and encloses
with a plane in the direction of the arrow 49 may be omitted when  of
projection perpendicular to the centre line of. the pick-up devices
simultaneously pick up or place   the pick-up device an acute angle, which
forms components and there is no risk of collision.  25     part of the
obtuse angle. The auxiliary coupling rod in the embodiment of a device
according to the invention assists the cou- pling rod in passing through a
dead position of the  Patentanspr[err]che coupling rod. However, this may
also be realized by known means. If the rotation of the manipulators is  30
1. Vorrichtung mit mindestens zwei Manipulatoren limited to a part of a
complete rotation and a dead pos-  mit parailelen Mittellinien, die mittels
eines Kopp- ition of the coupling rod is not reached, mechanisms
lungsglieds gleichzeitig um die Mittellinien dreh- for passing through the
dead position may be omitted.  bar sind, wobel Jeder Manipulator mit einem
mit Thus, the device is simplified.                       dem
Kopplungsglied schwenkbar verbundenen 35      Arm versehen Ist, wihrend die
sich parallel zuein- andererstreckenden Arme derManipulatoren die Claims
selbe LiAnge haben, dadurch gekennzeichnet, daB jeder Arm mit der
Mittellinie des zugeordne- 1. A device comprising at least two
manipulators,     ten Manipulators elnen stumpfen Winkel und mit which have
parallel centre lines and can rotate si-  40  einer zur Mittellinle des
Manipulators senkrech- multaneously by means of a coupling member
ten Projektionsebene einen spitzen Winkel bil- about the centre lines, each
manipulator being     det, der eln Tell des stumpfen Winkels ist, wobel
provided with an arm pivotably connected to the    einander entsprechende
Punkte derArme zweier coupling member, while the parallel extending
nebeneinander angeordneter Manipulatoren im arms of the manipulators have
the same length,  45  Betrieb Bahnen beschrelben, die sich - in Projek-
characterized in that each arm encloses an ob-    tion gesehen - In
vorgenannter Projektionsebene tuse angle with the centre line of the
associated  Ciberschnelden. manipulator and encloses with a plane of
projec- tion perpendicular to the centre line of the manip-  2.
Ausrichtvorrichtung zum Anbringen elektrischer ulator an acute angle, which
forms part of the ob-  so  Bauteile auf elnem Triger mit mindestens zwei
tuse angle, while during operation corresponding   Aufnehmern mit
parallelen Mitteilinien, die mit- points of the arms of two adjacent
manipulators   tehl elnes Kopplungsgieds gleichzeltig um die describe
paths, which, viewed in projection, Inter-  Mittellinien drehbar sind,
wobel jeder Aufnehmer sect each other in the said plane of projection.
mit elnem mit dem Kopplungsgiled schwenkbar 5s      verbundenen Arm
versehen ist, wahrend die sich 2. A positioning device suitable for placing
electrical  parallel zueInander erstreckenden Arme der Auf- components on a
support, comprising at least       nehmer die selbe IAnge haben, dadurch
gekenn- two pick-up devices which have parallel centre     zeichnet,
dagjederArm mitder Mittellinie des zu- 4    
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|||| || ||I| *C  L  M geordneten Aufnehmers einen stumpfen Winkel      aigu
faisant partle de I'angle obtus, alors que lors blidet und mit elner zur
Mitteinile des Aufneh-  du fonctionnement, les parties correspondantes mers
senkrechten Projektionsebene einen spit-  , des bras de deux manipulateurs
adjacents d6cri- zen Winkel bildet, der oinen Tell des stumpfen   vent des
traJets qui, vus en projection s'entrecou- Winkets bildet, wobel einander
entsprechende   5  pent dans lodit plan de projection. Punkte derArme
zweier nebeneinanderangeord- neter Manipulatoren Im Betrieb Bahnen
beschrei-  3  Dispositif de prehension pouvant tourner autour ben, die sich
- In Projektion gesehen - in dieser  d'un axe geometrique et muni d'un
bras, loquel Projektionsebene Oberschneiden.                  dispositif de
prehension est approprie A Gtre uti- 10     1196 dans un dispositif de
positlonnement comme 3. Um esine Mittellinie drehbarer Aufnehmer mit ei-
revendlque dons la revendication 2, caracterise nem Arm,
welcherAufnehmerzurVerwendung in        en ce que le bras forme un angle
obtus avec l'axe elner Ausrichtvorichtung nach Anspruch 2 ge-
geometrique du dispositif de pr6hension et un eignet ist, dadurch
gekennzeichnot, dail der Arm  angle algu avec un plan de projection
perpendi- mit der Mittellinie des Aufnehmers elnen stump-  16  culaire A
l'axe geometrique du dispositif de pre- fen Winkel bildet und mit elner zur
Mittellinie des  henslon, I'angle aigu faisant partle de l'angle ob-
Aufnehmers senkrechten Projektlionsebene od-     tus. nen spitzen Winkel
bildet, der elnen Teil des stumpfen Wlnkels bildet 20 Revendlcatlons 1.
Dispositif comprenant au moins deux manipula- teurs presentant des axes
geometriques paralle-  25 les et pouvant tourner simultan6ment a l'aide
d'un element d'accouplement autour des axes geometriques, chaque
manipulateur etant muni d'un bras reli de facon A pouvoir pivoter A l'61e-
ment d'accouplement, alors quo les bras s'eten-  30 dant parallelement des
manipulateurs presentent la mime longueur, caracterise en ce que chaque
bras forme un angle obtus avec l'axe geometri- quo du manipulateur associe
et forme un angle aigu avec un plan de projection perpendiculaire A   35
I'axe geometrique du manipulateur, I'angle aigu falsant partie do l'angle
obtus, alors quo lors du fonctionnement, les points correspondant de deux
manipulatours adjacents decrivent des tra- jots qui, vus en projection,
s'entrecoupent dans  40 ledit plan de projection. 2. Dispositif de
positionnement pouvant etre utilis pour la miss en place de composants
61ectriques surun support, comprenantau moinsdeuxdispo-  45 sitlfs de
prihenslon prisentant dos axes geome- triques paralltles et pouvant tourner
simultani- ment A I'aide d'un element d'accouplement au- tour des axes
geometriques, chaque dispositif do prehension etant-muni d'un bras roite de
fapon A   50 pouvoir pivoter A l'olement d'accouplement, alors que les bras
s'otendant paratilement des dispo- sltifs de prehension prisentent la mime
lon- gueur, caracteriso en ce quo chaque bras forms un angle obtus avec
raxe geometrique du dispo-   6 sitf de prehensbon associe etforme un
angleaigu avec un ptan de projection perpendlculaire A l'axe geometrique du
dispositif de prehension, I'angle 5    


