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inserting a lead of an electronic component is placed in a single fixed
position; Technical Field                                       an
insertion spindle column located above the traverse device for indexing a
plurality of insertion This invention relates to an automatic insertion   5
spindles to the single fixed position. machine for electronic components,
in which many       In further preferred embodiments, the insertion types
of taped electronic components, that is,      machine may comprise a taped
component holding taped axial lead components and taped radial lead   and
feeding device having a plurality of taped components, and stick-packed lCs
are held respec-   electronic component feeders arranged for holding tively
and fed selectively to a carried-in printed-  10   many taped electronic
components and feeding circuit board in a predetermined sequence, and the
them sequentially to the insertion spindles, one of leads of the electronic
components are inserted in  the taped component feeders being optionally
se- the appropriate holes in the printed-circuit board.  lected and indexed
to the vicinity of the single fixed position, the taped component holding
and feeding Background Technologies                        15  device
feeding the optionally selected electronic component to the insertion
spindle indexed to the In the conventional automatic insertion machine
single fixed position; and/or for electronic components of this type, a
plurality of  a stick-packed component holding and feeding insertion
spindles, which correspond to the shapes  device for taking out an
electronic component in a and sizes of electronic componenents supplied se-
20  stick selected optionally, from a stick hol ding rack lectively in a
predetermined sequence, insert the   in which many electronic components in
the sticks leads of electronic components in their lead insert-  are held,
and carrying out and supplying the elec- ing holes in the respective
different inserting posi-  tronic component to the insertion spindle
indexed tions. It is, therefore, necessary that the carried-in  to the
single fixed position. printed-circuit board should be moved so that each
25  The  printed-circuit board  traverse  device predetermined lead
inserting hole in the printed-   moves the printed-circuit board for
inserting the circuit board may align to one of the aforemen-     leads of
electronic components into the holes in tioned respective different
insertion spindle posi-  the printed-circuit board at the single fixed
position tions. As a result, the range of movement of a      and stops them
sequentially. The insertion spindle printed-circuit board traverse device
becomes so  30  column supports a plurality of insertion spindles wide.
Thus the conventional machine has a defect    and indexes the insertion
spindle which is suitable that the traverse device is large-sized.
for the taped electronic component being inserted Document US-A-4 313 251
shows an insertion       or for the electronic component selectively sup-
machine comprising a traverse device and an in-     plied from the stick.
If the  electronic component sertion chuck turret located above the
traverse de-  35   being inserted is a taped component, it is fed to vice
for rotatively indexing a plurality of insertion  the insertion spindle
when the appropriate taped chucks to a single fixed position where the
compo-  electronic component feeder is indexed to the pre- ient is to be
inserted. All chuck are identical and  determined position near the single
fixed position. can handle a limited variety of component shapes    The
appropriate taped electronic component feeder and sizes.
40  has been selected from  many taped electronic This invention is
intended to reduce the size of  component feeders lined in the left and
right direc- a printed-circuit board traverse device and improve  tion in
the taped component holding and feeding the efficiency of an inserting
operation for inserting  device. The taped component holding and feeding
the leads of many types of electronic components    device can be moved in
the left and right direction by selectively indexing the insertion spindle
suit-  45  relative to the single fixed position. able for each electronic
component supplied selec-      On the other hand, if the electronic
component tively and by inserting the leads of the electronic  being
inserted is an electronic component held in a component into the
inserting-holes in the printed-  stick, a desired electronic component is
selectively circuit board at a single fixed position.           fed from
the stick component holding and feeding 50  device and fed to another
indexed insertion spindle Disclosure of the Invention
suitable for that electronic component. The above-mentioned Inserting
operation is The subject matter of the present invention lies  performed by
moving sequentially all the electronic in the construction of an automatic
insertion ma-   component inserting positions of the printed-circuit chine
for electronic components comprising:    55  board to the single fixed
position. Therefore, with- a printed-circuit board traverse device for sup-
out reciprocating the printed-circuit board, the pre- porting a
printed-circuit board and traversing it so  determined electronic
components can be inserted that an inserting hole in the printed-circuit
board for  sequentially from one end of the board. 2  
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of the Drawings                       Printed-circuit board P is carried
from a maga- zine (not shown) along a conveyor 17 provided on The
accompanying drawings show one em-           one side of the base frame 1
and having a guide bodiment of the present invention, in which FIG. 1
rail. By means of a push rod 19 fed by a feed drive is a front view; FIG. 2
is a partially cutaway plan    5   chain 18, onto a printed-circuit board
mounting view; FIG. 3 is a sectional view taken along the     frame 20
secured in the X direction on the round arrows A-A of FIG. 1; FIG. 4 is a
left-side view     table 13 at the reference position, the printed- showing
a portion in a sectional view; FIG. 5 is a   circuit board P is guidedly
fed at the rightmost detail view of a clinch turret; FIG. 6 is a schematic
traversed position of the X frame 5 in FIG. 1. To a view showing the
arrangement of taped electronic  10  rod 21 journalled in the feed
direction on the round component feeders in a taped component holding
table 13, a pair of levers 22 are secured, and by and feeding device; FIG.
7 shows a taped radial     fitting an engaging pin at each point of levers
22 component feeder in which FIG. 7 (A) is a side       into each of
locating holes provided in the printed- view and FIG. 7 (B) is a plan view
of the main      circuit board P, the printed-circuit board P is lo-
portion; FIG. 8 is a plan view of a taped axial  15  cated on the XY[err]
table A. The engaging pin in- component feeder; FIG. 9 is a side view of
the       serted in the locating hole is released by engaging taped radial
component feeder; FIG. 10 is a side     the rod 21 with one of releasing
means 23 at the view of the taped axial component feeder; and FIG.   right
or left traversed ends of the X frame 5 and 11 shows an intermediate
feeding device in which     turning the rod. FIG. 11 (A) is a side view and
FIG. 11 (B) is a   20    The printed-circuit board P on the XY[err] table A
detail view illustrating the shape of a cam plate.   is taken out by a
drawing hook 25 which is moved by a drawing driving chain 24 provided on
the Best Mode for Carrying Out the Invention             other side of the
base frame 1, and then the board P is carried along a conveyor 26. The
drawing (1) Printed-Circuit Board Traverse Device A     25   hook 25 is
fixed to the end of a long rod similar to the push rod 19 and is engaged
with the edge of As shown in FIGS. 1 to 3, in a printed-circuit   the
printed-circuit board P on the side the board P board traverse device A
(XYO table), on supports 2   is pushed in, at the leftmost traversed
position of fixed to a base frame 1, are secured a pair of guide  the X
frame 5. Then, the drawing hook 25 draws rods 3 each having a circular
section and extending   30  out the board P. in the right and left
direction of FIG. 1 (the X direction). The XY[err] table is also provided
with an X  (2) Insertion Spindle Column B frame 5 having guide rod holders
4 which slide while holding the guide rods 3. The X frame 5 is        In an
insertion spindle column B as shown in reciprocated in the X direction
along the guide rods   35   FIGS. 3 and 9, above the XY[err] table A, a
turret 3 by a feed screw 7 to be turned by a motor 6        support 27 is
inclined forwardly at 45[err] and moun- mounted on the base frame 1.
ted on the base frame 1. In the hollow portion of On both the right and
left sides of the upper    the turret support 27, a rotating shaft 28 is
coaxially surface of the X frame 5 are secured guideways 8     supported.
By means of a fastener 30, the rotating extending in the Y direction
perpendicular to the X   40  shaft 28 is coupled to a pyramidal turret head
29 direction, and along the guideways 8, a Y frame 9    having a vertical
angle of 90, and the turret head which is guidedly moved in the Y direction
is        29 is axially supported outside the turret support 27
reciprocated by a feed screw 11 to be turned by a    and concentric with
it, with respect to the rotating motor 10 attached to the X frame 5.
shaft 28. Outside the turret head 29, a plurality of At four corners on the
Y frame 9, grooved   45  insertion spindles 31 (five in this embodiment)
are guide rollers 12 are rotatably journalled. The pe-   mounted at equal
spaces. These spindles 31 cor- riphery of a round table 13 is fit into the
grooves in  respond to the types of electronic components to the rollers 12
and is guidedly supported. A concen-  be inserted into the inserting-holes
in the printed- tric gear 14 of a large diameter provided under the
circuit board P. A locating pin 33 slides within a table 13 is meshed with
a pinion 16 rotated by a   so  support pipe 32 fixed to the turret support
27 and motor 15 attached to the Y frame 9. Thus the table  fits into a
locating hole provided in the turret head 13 is rotated on its center axis
([err] axis) from the   29. Thus the turret head 29 is located into a
reference position to the desired angle, e.g. 90[err],  rotating position
where one of the insertion spindles 180  and 270[err].
31 is always perpendicular to the printed-circuit Motors 6, 10 and 15 are
numerically controlled  55   board P on the XY[err] table A. This location
is en- according to a predetermined program. In this em-    gaged or
disengaged by advancing or retracting bodiment, the motors 6 and 10 are DC
servo           the locating pin 33 by means of an air cylinder (not motors
and the motor 15 is a pulse motor.           shown). The center line of the
insertion spindle 31 
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perpendicularly to the printed-circuit board  follower 67 and rocks the
lever 65, thereby making defined as a single fixed position 0, and the
the clinch head 62 perform the clinching operation. movement range of the
XY[err] table A is determined    The cam  68 and the cams 45 for driving
the so that any portion of the entire surface of the    insertion head 47
are synchronously rotated by a printed-circuit board P on the table A can
be   5   motor 69 via a clutch brake 70, a reduction gear moved to the
single fixed position 0.               71, a toothed pulley 72, the
transmission mecha- To the rotating shaft 28 is fixed a bevel gear   nism
including toothed belts 73, 74 and 75, and a 34. The bevel gear 34 is
engaged with a bevel gear  further toothed belt 76. Thus the clinch head 62
is 35. The rotating shaft of the bevel gear 35 is      synchronized with
the insertion head 47, and the rotated by a motor 36 via a reduction gear
37,  10  above inserting and clinching operations are syn- toothed pulleys
38 and 39, toothed belts 40 and 41  chronously performed. to index the
insertion spindle selected under nu-       FIG. 5 is a sectional view
illustrating the details merical control to the single fixed position 0.
The  of the clinch turret C. The clinch spindle 59 for upper end of the
insertion spindle 31 indexed to    actuating the clinch head 62 is
coaxially inserted in the single fixed position 0 is joined to a coaxial
15  the hollow portion of an outer shaft 124. On the top spindle operating
rod 42. Cam followers 44a are in  of the outer shaft 124 is mounted the
clinch head contact with rotating cams 45, and two levers 44    62 for
clinching the leads of the electronic compo- supported at a pivot shaft 43
on the base frame 1   nent, and on the nose of the clinch spindle 59 is are
respectively rocked. This enables rings 46 en-  mounted an actuating piece
125 for opening and gaged with the end of each of the levers 44 to  20
closing jaws 62a and 62a of the clinch head 62. couple the coaxial spindle
operating rod 42 and     This clinch head 62 is energized in the direction
in depress it, thereby making an insertion head 47     which the jaws 62a
and 62a are kept open. perform a known lead inserting operation.
When the clinch spindle 59 rises relative to the outer shaft 124, the jaws
62a and 62a of the clinch (3) Clinch Turret C                            25
head 62 are depressed by the actuating piece 125 and closed so as to clinch
the leads of the elec- Under the XY[err] table A, in a clinch turret C, a
tronic component. As will be discussed later, this circular turret rest 51
is rotatably held by means of  clinch head 62 is designed so that the
clinch spin- bearings 49 and 50 within a vertical support sleeve  dle 59 is
directly driven axially and that the outer 48 fixed to the base frame 1,
and to the lower  30  shaft 124 rises integrally with the clinch spindle 59
portion of the circular turret rest 51, a toothed   through a compression
spring (not shown) between pulley 52 is fixed.
the clinch spindle 59 and the outer shaft 124. The toothed pulley 52 is
rotatively indexed by      For the rise of the clinch spindle 59 relative
to the motor 36 via the reduction gear 37, toothed     the outer shaft 124,
the clinch spindle 59 rises pulleys 38, 53, 54 and 55 and toothed belts 56,
57,  35  together with the outer shaft 124, a stop ring 126 58 and others
in synchronism with the insertion     fixed to the lower end of the outer
shaft 124 con- spindle turret head 29.                             tacts
the lower end of the cylindrical turret rest 51, On the turret rest 51,
known clinch spindles 59  and the rise of the outer shaft 124 is blocked.
equal in number to the insertion spindles 31 on the     Under the
cylindrical turret rest 51, a fixed cam insertion spindle column B are
vertically mounted   40   127 is provided. This fixed cam  127 is formed at
equal spaces.                                    cylindrical and provided
with a cam profile 128 on The turret rest 51 is locked in position so that
its upper edge. the axis of one of the clinch spindles 59 aligns to     At
the lower end of the clinch spindle 59 is the single fixed position 0. To
this end, a locating  mounted a cam follower 129 contacting the cam pin 61
is guidedly held in a holding member 60,  45  profile 128. This
construction permits each clinch and when the pin 61 projects to engage
with a       head 62 on the clinch spindle 59 to move axially, locating
hole in the turret rest 51, the turret rest 51  with the index rotation of
the cylindrical turret rest is locked in position.
51; that is to say, the clinch head 62 moves axially On the upper end of
each clinch spindle 59 is   so that at the single fixed position below the
inser- provided a clinch head 62 for clinching the leads of  so  tion head
47, the clinch head 62 can be placed in the electronic component inserted
by the insertion  the upper position, while at the other positions, it head
47.                                            can be placed in the lower
position to such an A roller 66 at the end of a lever 65 having a   extent
that at least its nose does not interfere with pivot shaft 64 is fit into a
fork member 63 secured  the XY[err] table A. to the lower portion of the
clinch spindle 59, and a   55  Thus the clinch head 62 at the operating
posi- cam follower 67 is attached to a lever 65a fixed to  tion is
positioned in close vicinity to the printed- 



the pivot shaft 64.                                 circuit board so as to
minimize the up-and-down Thus a cam 68 is in contact with the cam
motion for the clinching operation, and the clinch 4    7
EP 0 195 086 B1                         8 heads 62 located except at the
operating position  portions of a support 77 (FIG. 3) secured to the are
arranged so as not to interfere with the oper-  base frame 1. A lateral
frame 80 holds the upper ations of the other relative devices.
guide rail 78 slidably, and a guide roller 81 sup- The lever 65 is engaged
with the fork member    ported on the lateral frame 80 is adapted to come
63 secured to the lower portion of the clinch spin-   5   into contact with
both sides of the lower dude rail dle 59 at the single fixed position and
is driven by  79. Then, a numerically controlled servo motor 82 the lever
65a through a connecting member 130 to   (FIG. 4) rotates a feed screw 84
via a toothed belt move the clinch head 62 in the axial direction. As  83.
As a result, the lateral frame 80 is guidedly clearly shown from the
figure, as the cam 68 rises,  moved in the right and left direction. levers
65a and 65 rotate counterclockwise to rise   10  To a holder 85 fixed to
the lateral frame 80, the clinch spindle 59 for clinching the leads. The
many partitions 86 are attached. Reels 87 on which connecting member 130 is
disengaged from the       many taped electronic components are wound are
lever 65 by driving an actuator 131.               removably arranged in a
line; or cartons 87a (FIG. For example, at the time of adjustment of the
4) holding the taped and folded electronic compo- clinch head 62, the cam
68 can be deenergized by   15  nents are placed between the partitions 86,
and use of the actuator 131.                           they are mounted in
the holder 85. In the figure, 132 denotes an air cylinder for     To the
lateral frame 80 is also secured a bent use as an auxiliary driving source.
A piston rod 133  frame 88 which surrounds the fully rearward posi- of this
air cylinder 132 actuates to depress out-  tion of the Y frame 9 and
extends forwards just wardly the end of the cam lever 65a on the side   20
above the printed-circuit board P on the XY[err] table contacting the cam
68.                             A. On a mounting plate 89 fixedly secured
to the The depressing operation makes the cam lever    lower surface of the
bent frame 88, an axial lead 65a turn counterclockwise, and the turning of
the  component feeder 90a (FIGS. 4 and 10) and a cam lever 65a makes the
lever 65 raise the clinch  radial lead component feeder 90r (FIGS. 3 and 9)
head 62 at the single fixed position for making the   25  are placed in a
line in the right and left direction for clinch head 62 clinch the leads.
The air cylinder  each reel 87 or carton 87a. The axial and radial 132 is
actuated by a manual signal of a pushbutton  lead component feeders 90a and
90r are respec- switch or the like, and therefore, the rise of the  tively
designed to hold the taped electronic compo- clinch spindle 59 can be
singly performed.         nent taken out of each reel 87 or carton 87a,
with Provision of this single-acting auxiliary driving   30  the leads of
the electronic component cut off, and source facilitates the correction of
errors. For in-  to feed it to the insertion head 47. stance, should any
incorrect operation such as an      The mounting plate 89 can be moved over
the incorrect insertion take place, the electronic com-  full right and
left length in the base frame 1. When ponent automatic insertion machine
comes to a      the taped component is selectively supplied, the stop in
response to a signal from an error detecting   35   mounting plate 89 is
controlled to move according device (not shown), and the operator removes
that  to the predetermined program so that the feeder incorrect component
and inserts a replacement.     90a or 90r for the selected electronic
component Then by a manual signal of a switch, or the like,  can be located
behind the single fixed position 0. the air cylinder 132 is actuated to
perform the        In this embodiment, the axial lead component clinching
operation. Thus the incorrect operation   40  feeder 90a is constructed so
that axial lead elec- can be corrected instantaneously.
tronic components can be fed in their flat position, As a matter of course,
the aforementioned aux-  that is, with each electronic component lied
flatly iliary driving source is not limited to the air cylinder  and the
leads at both ends fixedly taped. On the 132, but a known driving source
such as a hydrau-  other hand, the radial lead component feeder 90r is lic
cylinder or a solenoid can be applied widely.  45  constructed so that
radial lead electronic compo- nents can be fed in their vertical position,
that is, (4) Taped Component Holding and Feeding Device     with each
electronic component standing and the D
lead down and fixedly taped. This eliminates the need for orientation when
each of the axial lead In order to feed selectively a variety of taped   5o
electronic component or the radial lead electronic components into the
insertion head 47, a taped     component is inserted into the
inserting-holes in component holding and feeding device D is pro-     the
printed-circuit board by means of the insertion vided behind the XY[err]
table A. As shown in FIGS. 2  head 47, and thus the inserting operation can
be to 4, below and behind the XY[err] table A, an upper   smoothly
performed. As a result, as the outline is 



guide rail 78 and a lower guide rail 79 (FIG. 2   55  shown in FIG. 6, the
axial lead component feeder shows only the left half of each rail)
extending in  90a becomes wide, which width is determined by a parallel
with each other in the right and left direc-  space between tapes for
fastening both sides of tion are fixedly supported on the upper and lower
the leads, but the radial lead component feeder 90r 5    9
EP 0 195 086 B1                    10 can be narrowed since the taped
component itself    means (intermediate feeding device 102; Fig. 11) to
also moved in a vertical position.               the insertion head 47.
Next, as mentioned above, In the illustrated embodiment of FIG. 6, there
with the locating pins 135 fit in the pin holes 134, are provided two wide
axial lead component feed-   locating  is  done  in  the  lateral
direction ers 90a and several narrow radial lead component   5
(perpendicular to the sheet of FIG. 7 (A)) with feeders 90r, wherein the
width ratio of each compo-  respect to the mounting plate 89. nent feeder
is selected so that the mounting pitch     FIG. 8 is a schematic plan view
of the axial [err] of the wide axial lead component feeder 90a is
component feeder 90a. Like the above radial lead an integer multiple, i.e.
two times and three times,  component feeder 90r, this axial lead component
of the mounting pitch P2 of the narrow radial lead   10  feeder 90a is
formed as a removable device at- component feeder 90r. The illustrated
embodiment   tached to the mounting plate 89 by means of a shows the
relation of [err]                 clamp (not shown). The intermittent
rotation of a Each of the axial component feeder 90a and     toothed pulley
147 fixed to one end of a driving the radial component feeder 90r is
designed so     shaft 146 having an intermittent drive mechanism that the
mounting pitch [err] can be positioned   15  137 (FIG. 8) comprising a
ratchet mechanism is by locating pins 135 which are fit in pin holes 134.
transmitted via a toothed belt 148 to a toothed Accordingly, when from the
circuit design con-      pulley 149. A pair of right and left toothed
wheels ditions for the electronic components to be inserted  151 are
mounted on a shaft 150 of the toothed ito the printed-circuit board, it is
required to insert  pulley 149 on the driven side. These wheels 151 various
types of axial load electronic components  20  are engaged with the leads
of the axial lead elec- and it becomes necessary to prepare another axial
tronic components 153 in the flat position attached lead component feeder
90a in addition to the two   to a pair of tapes 152 and 152 at a fixed
pitch, and shown feeders, the two left-hand radial lead elec-  the axial
lead electronic components 153 are inter- tronic component feeders 90r are
removed, the       mittently fed in sequence to the end portion of the
center locating pins 135 are removed from the pin  25  axial lead component
feeder 90a. Then, a cylinder holes 134, and then another axial lead
component   device 154 provided at the rear end of the axial feeder 90a is
mounted.                             lead component feeder 90a is actuated,
whereby In this way, the number of axial lead compo-    the topmost axial
lead electronic component 153 nent feeders 90a can be soon increased.
advances together with the axial lead component On the other hand, when it
is required to insert  30  feeder 90a and is carried to the single fixed
posi- many types of radial lead electronic components    tion 0 just below
the insertion head 47, and at that and it becomes necessary to increase the
number     position, the leads are cut off, and the axial lead of the
radial lead component feeders 90r, in con-  electronic component 153 is
held in the insertion trast with the above, one axial lead component
head 47. Also in this case, the locating pins 135 feeder 90a is removed,
the locating pins 135 are  35  are securely inserted in the pin holes 134
in the placed into the center holes 134, and two radial   mounting plate
89. As already mentioned, the lo- lead component feeders 90r are mounted
instead.    cating pins 135 settle the lateral position of the FIGS. 7 (A)
and (B) are respectively a sche-    mounting plate 89. matic side view of
the radial lead component feed-     As a driving source of the axial lead
and radial er 90r and a partially plan view of the end portion   40  lead
component feeders 90a and 90r for feeding thereof. This radial lead
component feeder 90r is  taped components, in FIG. 3, there are provided
formed as a removable device attached to the       rotating cams 91a and
91r coaxial with the cams mounting plate 89 by means of a clamp 136 and is
45, two levers 93 (only one is shown in FIG. 3) constructed  as follows: An
intermittent drive     rocked around a pivot shaft 92 by both cams 91a
mechanism  137 comprising  a known ratchet  45  and 91r, and the feed lever
94. The feed lever 94 is mechanism intermittently drives to rotate a
toothed  engaged with one of the two levers 93 selectively pulley 138. This
operates, via a toothed belt 139, a  by means of an engaging and
disengaging device shaft 141 of a toothed pulley 140, and a sprocket  by a
control signal in accordance with whether the wheel 142 having feed pins
attached to the shaft   electronic component being selectively fed to the
141 rotates intermittently in the direction of the   so  insertion head 47
is an axial lead component or a arrow. Then the feed pins of the sprocket
wheel    radial lead component, and the feed lever 94 is 142 are engaged
with sprocket holes 145 in a tape  rocked. However, when the electronic
components 



144 fastening radial lead electronic components    being selectively fed
are ICs packed in a.stick, as 143 in the vertical position, and the radial
lead  will be discussed later, the feed lever 94 is en- electronic
components 143 are intermittently fed in  55  gaged with none of the levers
93. sequence to the end portion of the radial lead         The feed lever
94 is connected at its end to a component feeder 90r. From the end portion,
the    tape feed drive shaft 95, and when the feed lever components are
transferred by a carrying arm       94 is engaged with one of the two
levers 93 as 6    11                 EP 0 195 086 B1                    12
mentioned above, the lever 94 advances the shaft   the radial lead
component from the radial lead [err], which in turn advances one taped
electronic    component feeder 90r, and then, the chucking component
stopped just below.                      member 108 reverses 180[ERR] and
feeds the radial Furthermore, there is provided a rotating cam   lead
component to the insertion head 47. After that, 96 (FIG. 2) coaxial with
the cams 45. A cam    5   the intermediate feeding device 102 rises.
follower 97a, in FIG. 3, touches this cam 96 to rock   The spline shaft 101
rises and falls according a lever 97 having the pivot shaft 92. The lower
to a program for selectively feeding radial lead portion of the lever 97
overlaps with the lever 94  components, and the timing of the rotation of
the and extends downwards, and its lower end is con-   spline shaft 101 and
the timing of the operation of nected to one end of a hooked lever 99 (FIG.
2)  10  the chucking member 108 are governed by the which can be rotated
about a fixed pin 98. When    cam 96. the rocking of the lever 97 rotates
the lever 99, the  An air cylinder 113 (FIG. 3) turns a jig 115 other end
of the lever 99 makes a rack 100 slide   pivoted to the base frame 1 by a
pin 114 and perpendicularly to the sheet of FIG. 3 (refer to FIG.
depresses the lever 44, thereby compensating for 11 (A)). This rotates a
spline shaft 101.      is  cutting and bending forces against the leads of
the The spline shaft 101 supports an intermediate   axial lead component.
116 is a rotaty encoder feeding device 102 (FIG. 11) for receiving a radial
which rotates in synchronism with the rotation of lead component from the
radial lead feeder 90r and  the cams 45 and generates necessary control
sig- supplying it to the insertion head 47. In FIG. 11 (A),  nals. the
spline shaft 101 moves up and down by an air  20 cylinder (not shown). The
lower portion of this shaft  (5) Stick Component Holding and Feeding Device
F 101 is provided with a toothed pulley 103, and the shaft 101 is rotatably
mounted on a frame 104          As shown in FIGS. 1 and 4, on the right and
which is prevented from rotating with respect to the  left sides of the
insertion spindle column B are base frame 1. The frame 104 is provided with
a   25  provided stick holding racks 118 in which many cam shaft 105
belt-driven from the toothed pulley  columns of sticks 117 in the right and
left direction 103 and a concentric intermediate shaft 106 inside  are
closely arranged. The sticks 117 arrange and the cam shaft 105.
hold DIP ICs classified by the type. The cam shaft 105 is provided with a
unitary        Each holding rack 118 is also capable of hold- cam plate 107
shown in FIG. 11 (B). The intermedi-  30  ing plural rows of sticks in the
vertical direction. ate shaft 106 supports a chucking member 108
From the lower end of each stick 117 (when plural which is guldedly
slidable perpendicularly to the  rows of sticks are accommodated in the
vertical shaft 106. The chucking member 108 is attracted    direction, from
the stick at the lowest portion), ICs by a spring 109 towards the
intermediate shaft 106.  are selectively carried, changed their attitudes
Thus a roller 110 journalled on the chucking mem-   35  through a guide
tube 119 and supplied onto a belt ber 108 is normally fit into a recess 111
provided  conveyor 120. The ICs on the conveyor 120, while in the cam plate
107. Under this condition, the cam  descending a chute, are properly
oriented by shaft 105 rotates the intermediate shaft 106 and    means of a
known additional function device 122, they rotate together. However, when
the cam shaft   stop at the standby position of the chute outlet, and 105
rotates to the position in which the chucking   40  then, supplied to the
insertion head 47. member 108 is opposite to the radial lead compo-
The aforementioned XY[err] table A, taped com- nent feeder 90r or the
insertion head 47, the inter-  ponent holding and feeding device D, and
stick mediate shaft 106 is stopped rotating as a stop    component holding
and feeding devices E are member 112 hits a stop (not shown). Next, when
wholly controlled by an NC unit provided within the the cam shaft 105
further rotates about 20, the   45  base frame 1. The NC unit comprises two
sections: roller 110 is pushed out of the recess 111 and     a fixed
sequence control section for carrying the advances the chucking member 108.
printed-circuit board onto the XY[err] table A, position- Then the
electronic component is given, as     ing the board in the table A and
carrying the board mentioned above.                                   out
of the table A; and a variable program control When an axial lead component
is being in-  so  section for selecting the holding and feeding device 



serted, the intermediate feeding device 102 is re-  D or E to be used,
selecting the insertion spindle tracted to the upper position shown in a
solid line  and clinch spindle according to the type of an of FIG. 3 so as
not to prevent the advancement of  electronic component to be inserted,
moving the the axial lead component feeder 90a. However,       printed
circuit board P with respect to the selected when a radial lead component
is being inserted,  55  electronic component, to the single fixed position
the intermediate feeding device 102 lowers to the   P. position shown in a
dot and dash line of FIG. 3, the   The printed-circuit board P is fed from
the chucking member 108 rotates 180[err] and receives      conveyor 17 onto
the XY[err] table A, and locked in 7    13                 EP 0 195 086 B1
14 position. Electronic components to be inserted from  Claims holding and
feeding device D or E to the printed-circuit board P are taken out one by
one in  1. An automatic insertion machine for electronic accordance with
the predetermined sequence The           components comprising a
printed-circuit board spindle column B and the clinch turret C are rota-
5   traverse device (A) for supports a printed-cir- tively indexed by the
motor 36 so that the insertion     cult board (P) and traverse it so that
an insert- spindle 31 and the clinch spindle 59 are located in      ing
hole in the printed-circuit board into which the single fixed position 0,
and the electronic com-    a lead for an electronic component is to be
ponents taken out are supplied to the insertion          inserted is places
in a single fixed position and head 47. On the other hand, the XY[err]
table A   to         an insertion spindle column (B) located above
traverses the printed-circuit board P to the position    the traverse
device (A) for indexing a plurality in which the electronic component
insertion portion      of insertion spindles (31) to the single fixed
aligns to the single fixed position 0. Then the          position (0), said
insertion spindles (31) cor- rotations of cams 45 and 68 permit the
insertion         responding to the types of electronic compo- head 47 and
the clinch head 62 to cooperate with   15    nents to be inserted into the
inserting holes in each other, thereby inserting the above electronic
the printed-circuit board (P), characterised by component.
said insertion spindles (31) being different from At the intermediate time
of each inserting op-        one another, and each of said insertion spin-
,ration of the electronic component, the rotating        dies (31) is
selectively indexed in dependence cams 45 and 68 are stopped rotating by
the clutch   20   upon the selected component to be inserted brake 70. When
all the inserting operations have         into an inserting hole at said
single fixed posi- been completed, the releasing means 23 de-
tion (0). presses a release lever 23a fixed to the rod 21 at the traversed
end of the XY[err] table A to release the  2. An automatic insertion
machine as claimed in locating pin of the printed-circuit board P. The   25
claim 1 wherein the insertion spindles (31) are printed-circuit board P is
taken out by the drawing      rotatively indexed clockwise or
counter-clock- hook 25 and carried out along the conveyor 26.
wise and one of the insertion spindles (31) is Although in the
aforementioned embodiment,            selected and rotated to the single
fixed posi- cams 45 and 68 are mechanically synchronized to          tion.
rotate, it is easy to synchronize them electrically to   30 rotate.
3. An automatic insertion machine as claimed in claim 1 or 2 wherein a
taped component hold- Industrially Applicable Possibilities
ing and feeding device (D) is provided having a plurality of taped
electronic component feed- The present invention is of the aforementioned
35   ers (90a, 90r) arranged, for holding axial lead construction and has
the following marked effects:       components and radial lead components
re- (1) Since the insertion spindle and the clinch spin-     spectively and
being arranged for feeding said Jle perform the inserting operation of a
predeter-       components sequentially to the insertion spin- mined
electronic component fed from the feeding          dles (31), one of the
taped component feeders device, in a position of the printed-circuit board
40  (90a, 90r) being optionally selected and in- which has reached to the
single fixed position           dexed to the vicinity of the single fixed
position opposed to the above spindles, a variety of elec-        (0) said
taped component holding and feeding tronic components can be inserted while
the              device (D) being arranged to feed the option-
printed-circuit board is traversed sequentially from     ally selected
electronic component to the in- its end, and the traverse amount of the
printed-   45    sertion spindle (31) indexed to the single fixed circuit
board is minimized as much as possible,          position (0); and/or a
stick-packed component thereby increasing the efficiency of the inserting
holding and feeding device (E) is provided for operation and minimizing the
size of the printed-        taking out an electronic component in a stick 



circuit board traverse device. (2) Since a plurality     selected
optionally from a stick-holding rack of insertion spindles and clinch
spindles suitable  so   (118) in which many electronic components in for
inserting various electronic components are re-      the sticks are held,
and carrying out and sup- placeably equipped and concentrated in the single
plying the electronic component to the inser- fixed position and they are
selectively actuated,        tion spindle (31) indexed to the single fixed
there is provided sufficient space for electronic        position (0).
component feeding devices around the single fixed   55 position, and this
is very convenient for inserting  4. An automatic insertion machine as
claimed in many types of electronic components.                     claim 3
wherein the stick-packed component holding and feeding device (E) is
provided on 8    13                 EP 0 195 086 B1                      14
C   L   M   S * position. Electronic components to be inserted from
Claims holding and feeding device D or E to the printed-circuit board P are
taken out one by one in   1. An automatic insertion machine for electronic
accordance with the predetermined sequence The            components
comprising a printed-circuit board spindle column B and the clinch turret C
are rota-   5    traverse device (A) for supports a printed-cir- tively
indexed by the motor 36 so that the insertion      cuit board (P) and
traverse it so that an insert- spindle 31 and the clinch spindle 59 are
located in       ing hole in the printed-circuit board Into which the
single fixed position 0, and the electronic com-      a lead for an
electronic component  is to be ponents taken out are supplied to the
insertion           inserted is places in a single fixed position and head
47. On the other hand, the XY[err] table A    10         an insertion
spindle column (B) located above traverses the printed-circuit board P to
the position     the traverse device (A) for indexing a plurality in which
the electronic component insertion portion       of insertion spindles (31)
to the single fixed aligns to the single fixed position 0. Then the
position (0), said insertion spindles (31) cor- rotations of cams 45 and 68
permit the insertion          responding to the types of electronic compo-
head 47 and the clinch head 62 to cooperate with   15     nents to be
inserted into the inserting holes in each other, thereby inserting the
above electronic        the printed-circuit board (P), characterised by
component.                                                said insertion
spindles (31) being different from At the intermediate time of each
inserting op-         one another, and each of said insertion spin- ation
of the electronic component, the rotating         dles (31) is selectively
indexed in dependence cams 45 and 68 are stopped rotating by the clutch
20    upon the selected component to be inserted brake 70. When all the
inserting operations have          into an inserting hole at said single
fixed posi- been completed, the releasing means 23 de-                tion
(0). presses a release lever 23a fixed to the rod 21 at the traversed end
of the XY[err] table A to release the   2. An automatic insertion machine
as claimed in locating pin of the printed-circuit board P. The   25
claim 1 wherein the insertion spindles (31) are printed-circuit board P is
taken out by the drawing       rotatively indexed clockwise or
counter-clock- hook 25 and carried out along the conveyor 26.
wise and one of the insertion spindles (31) is Although in the
aforementioned embodiment,             selected and rotated to the single
fixed posi- cams 45 and 68 are mechanically synchronized to           tion.
rotate, it is easy to synchronize them electrically to   30 rotate.
3. An automatic insertion machine as claimed in claim 1 or 2 wherein a
taped component hold- Industrially Applicable Possibilities
ing and feeding device (D) is provided having a plurality of taped
electronic component feed- The present invention is of the aforementioned
35    ers (90a, 90r) arranged for holding axial lead construction and has
the following marked effects:        components and radial lead components
re- (1) Since the insertion spindle and the clinch spin-      spectively
and being arranged for feeding said perform the inserting operation of a
predeter-         components sequentially to the insertion spin-
[err]electronic component fed from the feeding          dles (31), one of
the taped component feeders device, in a position of the printed-circuit
board   40   (90a, 90r) being optionally selected and in- which has reached
to the single fixed position            dexed to the vicinity of the single
fixed position opposed to the above spindles, a variety of elec-
(0) said taped component holding and feeding tronic components can  be
inserted  while the             device (D) being arranged to feed the
option- printed-circuit board is traversed sequentially from      ally
selected electronic component to the in- its end, and the traverse amount
of the printed-   45     sertion spindle (31) indexed to the single fixed 



circuit board is minimized as much as possible,           position (0);
and/or a stick-packed component thereby increasing the efficiency of the
inserting        holding and feeding device (E) is provided for operation
and minimizing the size of the printed-         taking out an electronic
component in a stick circuit board traverse device. (2) Since a plurality
selected optionally from a stick-holding rack of insertion spindles and
clinch spindles suitable  50    (118) in which many electronic components
in for inserting various electronic components are re-       the sticks are
held, and carrying out and sup- placeably equipped and concentrated in the
single         plying the electronic component to the inser- fixed position
and they are selectively actuated,         tion spindle (31) indexed to the
single fixed there is provided sufficient space for electronic
position (0). component feeding devices around the single fixed   55
position, and this is very convenient for inserting   4. An automatic
insertion machine as claimed in many types of electronic components.
claim 3 wherein the stick-packed component holding and feeding device (E)
is provided on 8    15                 EP 0 195 086 B1
16      *        C   L   M   S the right and left sides of the insertion
spindle    movement of the mounting plate (89). column (B). 9. An automatic
insertion machine as claimed in 5. An automatic insertion machine as
claimed in         any preceding claim including a clinch turret claim 3
wherein the taped component holding    5     (C) located below the
printed-circuit board tra- and feeding device (D) includes a plurality of
verse device (A) for holding a plurality of clinch taped electronic
component feeders (90a, 90r)        spindles (59) co-operating with the
insertion located at a position below and behind the           spindles
(31), the clinch spindles being ar- insertion spindle column (B) and
arranged on a       ranged to be rotatively indexed to the single mounting
plate (89) that is movable left and   10    fixed position, each clinch
spindle correspond- right of the insertion spindle column (B), each     ing
to one of the insertion spindles (31) that is of the taped electronic
component feeders           rotatively indexed to the single fixed
position. (90a, 90r) being capable of holding many taped electronic
components which are option-    Revendicatlons ally selected, indexed to a
fixed position cor-  15 responding to the single fixed position (0)      1.
Machine d'insertion automatique de compo- whereby said taped component
holding and             sants 6lectroniques, comprenant un dispositif
feeding device (D) supplies the electronic com-      (A) de d6placement de
carte de circuit impri- ponents to the indexed insertion spindle (31).
m6 pour supporter une carte de circuit impri- 20      m6 (P) et la
positionner de sorte qu'un trou 6. An automatic insertion machine as
claimed in          d'insertion pr6vu dans la carte de circuit impri- claim
5 wherein the taped electronic compo-          me et dans lequel on veut
ins6rer un conduc- nent feeders (90a, 90r) comprise an axial lead      teur
d'un composant 6lectronique se trouve a component feeder (90a) for
supplying taped           une position fixe unique, et une colonne de axial
lead components and a radial lead com-   25    broches d'insertion (B)
situ6e au-dessus du ponent feeder (90r) for supplying taped radial
dispositif de d6placement de carte (A) pour lead components, a plurality of
the axial and        positionner une pluralit6 de broches d'insertion
radial lead component feeders (90a, 90r) being       (31) a la position
fixe unique (0), lesdites bro- arranged on mounting positions predetermined
ches d'insertion (31) correspondant aux types by locating pins (135) on the
mounting plate  30     de composants 6lectroniques a ins6rer dans (89) in
which the mounting width of the axial        les trous d'insertion de ia
carte de circuit im- lead component feeder (90a) is an integer mul-
prime (P), caract6ris6e en ce que lesdites bro- tiple of the mounting width
of the radial lead       ches d'insertion (31) sont mutuellement diff6-
component feeder (9Or).                              rentes, et chacune
desdites broches d'insertion 35      (31) est s6lectivement positionn6e en
fonction 7. An automatic insertion machine as claimed in          du
composant choisi a inserer dans un trou claim 6 wherein the locating pins
(135) are          d'insertion a ladite position fixe unique (0). removably
mounted in the mounting plate (89). 2. Machine d'insertion automatique
suivant la re- 8  An automatic insertion machine as claimed in  40
vendication 1, dans laquelle les broches d'in- any one of the preceding
claims 3 to 7 wherein      sertion (31) sont positionn6es par rotation dans
the taped component holding and feeding de-         le sens ou en sens
inverse des aiguilles d'une vice (D) includes a mounting plate (89) which
montre, et une des broches d'insertion (31) est 



is movable in the lateral direction left and right   choisie et amenee par
rotation a la position of the insertion spindle column (B) and can be   45
fixe unique. positioned in a fixed corresponding to the sin- gle fixed
position (0), an axial lead component  3. Machine dOinsertion automatique
suivant la re- feeder (90a) and a radial lead component feed-
vendication 1 ou 2, dans laquelle 1I est pr6vu er (90r) arranged on the
mounting plate (89),        un dispositif (D) de maintien et de
distribution and further comprising only one driving source   so  de
composants en bande comprenant une plu- (91a, 91r, 92-94) located at a
fixed position        ralit6 de distributeurs de composants 6lectroni-
above the mounting plate (89), the driving           ques en bande
(90ai90r) agencds pour tenir source being engageable with a drive shaft
des composants a conducteurs axiaux et des (95) of an intermittent drive
mechanism (137)        composants a conducteurs radlaux respective- for the
axial lead component feeder (90a) or   55    ment et agences pour
distribuer lesdits com- the radial lead component feeder (90r) located
posants sequentiellement aux broches d'inser- at a predetermined position
in the near vicinity    tion (31), un des distributeurs de composants of
the single fixed position (0) by the lateral      en bande (90a,90r) 6tant
optionnellement choi- 9    17                 EP O 195 086 B1
18       *    c   LiM  IS 11111 si et amen6 au voisinage de la position
fixe        (89), de sorte que la largeur de montage du unique (0), ledit
dispositif de maintien et de       distributeur de composants a conducteurs
distribution de composants en bande (D) etant        axiaux (90a) est un
multiple entier de la largeur agence pour amener le composant electroni-
de montage du distributeur de composants a que optionnellement choisi a la
broche d'inser-   5  conducteurs radlaux (9Cr). tion (31) plac6e a la
position fixe unique (0); et/ou il est prdvu un dispositif de maintien et
7. Machine d'insertion automatique suivant la re- de distribution de
composants conditionn6s an        vendication 6, dans laquelle les tiges de
posi- baguettes pour extraire un composant 6lectro-        tionnement (135)
sont mont6es de facon amo- nique d' une baguette optionnellement choisie,
to   vible dans la plaque de montage (89). a partir d'un ratelier de
stockage de baguettes (118) dans lequel de nombreux composants         8
Machine d'insertion automatique suivant l'une 6lectroniques en baguettes
sont contenus, et         quelconque des revendications pr6c6dentes 3
transporter et fournir le composant 6lectroni-       a 7, dans laquelle le
dispositif de maintien et quea  la broche d'insertion (31) plac6e a la  16
de distribution de composants en baride (D) position fixe unique (0).
comprend une plaque de montage (89) qui est ddplagable dans la direction
lat6rale & gauche 4. Machine d'insertion automatique suivant la re-
et a droite de la colonne de broches d'inser- vendication 3, dans laquelle
le dispositif de       tion (B) et qui est amen6e A une position fixe
maintien et de distribution de composants  20        correspondant a la
position fixe unique (0), un conditionnes en baguettes (E) est pr6vu a
droi-      distributeur de composants a conducteurs te et & gauche de la
colonne de broches              axiaux (90a) et un distributeur de
composants d'insertion (B).                                     a
conducteurs radiaux (9Cr) agenc6s sur la plaque de montage (89), et
comprend eh outre 6. Machine d'insertion automatique suivant la re-  25
une seule source d'entrainement (91a,91r,92- vendication 3 , dans laquelle
le dispositif de       94) plac~e a une position fixe au-dessus de la
maintien et de distribution de composants en         plaque de montage
(89), la source d'entraine- bande (D) comprend une pluralit6 de distribu-
ment pouvant venir en prise avec un arbre teurs de composants electroniques
an bande           d'entratnement (95) d'un m6canisme d'entraT- (90a,90r)
places au-dessous et i I'arriere de la  30  nement intermittent (137) pour
le distributeur colonne de broches d'insertion (B) et agences        de
composants & conducteurs axiaux (90a) ou sur une plaque de montage (89) qui
est d6pla-       le distributeur de composants a conducteurs gable vers la
gauche et la droite de la colonne      radiaux (9Cr) plac6s a une position
pr6d6termi- de broches d'insertion (B), chacun des distri-       nee a
proximit6 de la position fixe unique (0) buteurs de composants
6lectroniques en ban-   35     par le mouvement lateral de la plaque de
mon- de (90a,90r) pouvant contenir de nombreux           tage (89).
composants 6lectroniques en bande qui sont optionnellement choisis et
amen6s a une posi-    9. Machine d'insertion automatique suivant l'une tion
fixe correspondant a la position fixe uni-      quelconque des
revendications prec6dentes, que (0), de sorte qua ledit dispositif de main-
40  qui comprend une tourelle de rivetage (C) si- tien et de distribution
de composants en bande      tu6e au-dessous du dispositif de d6placement 



(D) fournit les composants 6lectroniques a la        de carte de circuit
imprim6 (A) pour tenir une broche d'insertion (31) plac6e a cette position.
pluralit6 de broches de rivetage (59) qui coo- perent avec les broches
d'insertion (31), les 6. Machine d'insertion automatique suivant la re-  45
broches de rivetage pouvant 8tre amenees par vendication 5, dans laquelle
les distributeurs      rotation a la position fixe unique, chaque bro- de
composants  6lectroniques  en  bande             che de rivetage
correspondant a une des bro- (90a,90r) comprennent un distributeur de com-
ches d'insertion (31) qui est amen6e par rota- posants a conducteurs axiaux
(90a), pour la         tion & la position fixe unique. fourniture  de
composants  a  conducteurs  50 axiaux en bande, et un distributeur de
compo-    Patentansprlche sants a conducteurs radiaux (9Cr) pour la four-
niture de composants A conducteurs radiaux       1. Automatische
Einsetzmaschine fir elektroni- en bande, une pluralit6 des distributeurs de
sche Bauelemente mit einer Leiterplatten-Ver- composants A conducteurs
axiaux et radiaux   55      schiebevorrichtung (A) zum Tragen einer Lei-
(90a,90r) etant agences a des positions de          terplatte (P) und zum
Verschieben derselben montage pred6terminees par des tiges de po-
derart, daB ein in der Leiterplatte vorhandenes sitionnement (135) sur la
plaque de montage          Aufnahmeloch fUr eine Zuloitung fUr ein elek- 10
19                 EP 0195 086 B1                      20         c L     m
M tronisches Bauelement eingesetzt werden soil,        und der linken Seite
der Einsetzspindelsdule an eine einzige ortsfeste Stelle gelangt, und
(B) angeordnet ist. mit einer oberhalb der Verschiebevorrichtung (A)
angeordnete Einsetzspindelsdule (B) zum      5. Automatische
Einsetzrnaschine nach Anspruch Fortschalten einer Mehrzahl von Einsetzspin-
5     3, dadurch gekennzeichnet, daB die Vorrich- deln (31) an die einzige
feste ortsfeste Stelle     tung (D) zum Halten und ZufUhren von gegur- (0),
wobei die Einsetzspindeln (31) den Arten       teten Bauelementen eine
Mehrzahl von Zubrin- der in die Aufnahmelocher der Leiterplatte (P)
gern (90a, 590r) fOr gegurtete Bauelemente einzusetzenden  elektronischen
Bauelemente          besitzt, wobei diese Zubringer an einer Stelle
entsprechen, dadurch gekennzeichnet, dal die  10     unterhalb und hinter
der Einsetzspindeisaule Einsetzspindeln (1) sich voneinander unter-
(B) auf einer Tragplatte (89) angeordnet sind, scheiden und dalB Jede
Einsetzspindeln (31) in       die gegenuber der Einsetzspindelsiule (B)
Abh~ngigkeit von dem gewAhIten, in ein an der        nach links und rechts
bewegbar ist, und jeder einzigen ortsfesten Stelle (0) befindliches Auf-
der Zubringer (90a, 90r) flr gegurtete elektro- nahmeloch   einzusetzenden
Bauelementes   16       nische Bauelemente zum  Halten zahireicher
wahiweise fortgeschaltet wird.                       gegurteter
elektronischer Bauelemente geeig- net ist, die beliebig ausgew~hIt und an
eine 2. Automatische Einsetzmaschine nach Anspruch            der einzigen
ortsfesten Stelle (0) entsprechen- 1, dadurch gekennzeichnet, daB die
Einsetz-          de, ortsfeste Stelle fortgeschaltet werden, so spindeln
(31) durch Drehen im Uhrzeigersinn   20     daB die Vorrichtung (D) zum
Halten und Zufih- oder im  Gegenuhrzeigersinn  fortgeschaltet          ren
von gegurteten Bauelementen die elektro- werden und dal eine der
Einsetzspindeln (31)         nischen Bauelement der fortgeschalteten Ein-
ausgew~hIt und an die einzige ortsfeste Stelle       setzspindel (31)
zufUhrt. gedreht wird. 25  6. Automatisehe Einsetzmaschine nach Anspruch 3
Automatische Einsetzmaschine nach Anspruch            5, dadurch
gekennzeichnet, dal die Zubringer 1 oder 2, dadurch gekennzeichnet, dal
eine          (90a, 90r) fUr gegurtete elektronische Bauele- Vorrichtung
(D) zum Halten und Verschieben           mente einen Zubringer (90a) fUr
Bauelemente von gegurteten Bauelementen vorgesehen ist,          mit
axialer Zuleitung besitzen, der zum ZufUh- die eine Mehrzahl von Zubringern
(90a, 90 r)  3o     ren von Bauelementen mit axialer Zuleitung flr
gegurtete elektronische Bauelemente be-          dient, und einen Zubringer
(90r) fUr Bauele- sitzt, wobei diese Zubringer zum Halten von
mente mit radialer Zuleitung, der zum ZufUh- Bauelementen mit axialer
Zuleitung bzw. mit          ren von Bauelementen mit radialer Zuleitung
radialer Zuleitung und zum ZufUhren der ge-          dient, daB eine
Mehrzahl der Zubringer (90a, nannten Bauelemente nacheinander zu den   35
90r) flr Bauelemente mit axialer bzw. mit ra- Einsetzspindeln (31)
eingerichtet sind, einer        dialer Zuleitung an Stellen montiert sind,
die der Zubringer (90a, 90r) fOr gegurtete Bauele-       durch
Positionierstifte (135) auf der Tragplatte mente beliebig ausgewghlt und
bis in die Nghe       (89) vorherbestimmt sind, wobei die Aufnah- der
einzigen ortsfesten Stelle (0) fortgeschaltet    mebreite fUr den Zubringer
(90a) fUr Bauele- 



wird, die Vorrichtung (D) zum Halten und Zu-   40    mente mit axialer
Zuleitung ein ganzzahliges fUhren von gegurteten Bauelementen dazu ein-
Vielfaches der Aufnahmebreite fUr den Zubrin- gerichtet ist, das jeweils
ausgew~hIte elektroni-    ger (9Or) fUr Bauelemente mit radialer Zulei-
sche Bauelement der an die einzige ortsfeste        tung ist. Stelle (0)
fortgeschalteten Einsetzspindel (31) zuzufUhren; und/oder eine Vorrichtung
(E) zum    45  7. Automatische Einsetzmaschine nach Anspruch Halten und
ZufUhren von stabf6rmig gepackten         6, dadurch gekennzeichnet, daB
die Positio- Bauelementen vorgesehen ist, die dazu dient,
nierstifte (135) in der Tragplatte (89) heraus- einem  die elektronischen
Bauelemente der           nehmbar sind. St~be haltenden Stabhaltegestell
(118) ein aus- gewdhltes elektronisches Bauelement zu ent-  50  8.
Automatische Einsetzmaschine nach eine der nehmen und herauszutragen und
der an die             vorhergehenden AnsprUche 3 bis 7, dadurch einzige
ortsfeste Stelle (0) fortgeschalteten        gekennzeichnet, daB die
Vorrichtung (D) zum Einsetzspindel (31) zuzufUhren.
Halten und ZufOhren von gegurteten Bauele- menten eine in der Querrichtung
gegentber 4. Automatische Einsetzmaschine nach Anspruch   s5       der
EinsetzspindelsAlIe (B) nach links und 3, dadurch gekennzeichnet, daB die
Vorrich-          rechts bewegbare Tragplatte (89) besitzt, die tung (E)
zum Halten und ZufUhren von stabf6r-        an einer ortsfesten Stelle
angeordnet ist, die mig gepackten Bauelementen auf der rechten
der einzigen ortsfesten Stelle (0) entspricht, 11    21                  EP
0195 086 B1                      22 ferner einen Zubringer (90r) fir
Bauelemente mit radialer Zuleitung, wobes diese Zubringer auf der
Tragplatte (89) angeordnet sind, ferner nur eine Antriebsquelle (91a, 91r,
92 - 94), die an einer ortsfesten Stelle oberhalb der Trag-   6 platte (89)
angeordnet ist und durch die Quer- bewegung der Tragplatte (89) zum Angriff
an einer Antriebswelle (95) eines intermittieren Schaltwerks (137) fUr den
Zubringer (90a) flr Bauelemente mit axialer Zuleitung bringbar ist,  10
wenn sich derartiger Zubringer an einer vorher- bestimmten Stelle in der
Nahe der einzigen ortsfesten Stelle (0) befindet. 9. Automatische
Einsetzmaschine nach einem der   1s vorhergehenden Ansprlche mit einem
unter der Leiterplatten-Verschiebevorrichtung (A) an- geordneten
Clinchrevolverkopf (C), der zum Halten einer Mehrzahl von Clinchspindeln
(59) dient, die mit den Einsatzspindeln (31) zusam-   20 menwirken und an
die einzige ortsfeste Stelle drehfortschaltbar sind, wobei jede Clinchspin-
del einer an die einzige ortsfeste Stelle dreh- fortgeschalteten
Einsetzspindel (31) entspricht. 25 C   L   M   S        30 35 40 45 50 55
12    


