
1    Description   Device for feeding electrical components to a mounting
machine          The invention relates to a device for feeding electrical
components to a mounting machine for fitting the components to printed
circuit boards.        It is usual to hold the components in belts, which
are supplied as wound coils.   Where necessary, these coils are put
together and lined up in rows in a feed device.  Each coil is assigned a
suitable feed module, into which the component belt is guided.   The feed
modules are arranged in rows in the same configuration as the coils and are
fixed on a table- like support of the feed device.  The mounting machine
and the support are provided with interacting centering means which allow
the feed modules to be correctly assigned to the mounting machine.
Such a configuration with fixed feed modules requires a mounting machine
with an x-y-displaceable mounting  head,  the pick-up  gripper  of which
can be displaced to the individual pick-up positions of the various feed
modules.  Since it is desirable for the displacement travel of such a
mounting head to be as short as possible, the number of feed modules in a
feed- device is limited, so that the feed device has to be exchanged
relatively often.        The feed device is detachably linked to the
mounting  machine.    It  can  therefore  be  exchanged, together with the
coils and the feed modules, in a single operation, so that the changeover
times are correspondingly low.        Hitherto, it has been customary to
transport the frame-like feed unit by means of a lifting truck. This makes
it possible  



2   to lower the table-like support which is fixed in a top position onto
a holder of the mounting machine  from above and to center it accurately
using the centering means.         EP 0,277,732 A has disclosed a
carousel-like feed device,  the feed modules of which are held on a
table-like support which is mounted so that it can pivot about a vertical
axis.   The feed device can be displaced on wheels.  On its vertical side,
facing the mounting  machine,  of  the  feed  device,  there  are centering
means which face in the direction of movement and  can  be  inserted
horizontally  into corresponding mating centering means. on the mounting
machine.   An adjustment  device.,  by  means  of  which  the  vertical
position of the centering means can be set to the height of the mating
centering means on the mounting machine by means of an adjustment screw, is
arranged between the wheels and a chassis of the feed device. Since the
feed device is able to hold a very large number of coils, the feed device
does not have to be changed very often, so that the considerable time
involved in  the  height  adjustment  is of  only minor importance.
Furthermore, DE 85 25 978 U (= US 4,593,462) has  disclosed  a  feed
device  which  likewise  has horizontally oriented centering means.  A
holding box- for the empty bands is mounted tiltably by means of a
toggle-lever drive,  in order to be able to free an insertion opening for
the bands.        The invention is based on the object of making the  feed
device  easier  to handle.    This  object is achieved by the invention in
accordance with claim 1.        As a result, it is possible to transport
and actuate  the  feed  device   independently  of  other auxiliary means.
The lifting device makes it possible to lift the support, together with the
feed   



3    modules,  separately  and  to  move  it  above  upwardly  projecting
centering pins of the holder of the mounting  machine. Then, as a result of
the lifting device being  lowered, the support is placed onto the holder,
with  the centering means engaging into one another.   This  makes it
possible to dispense with the cumbersome  lifting trucks and to shorten the
changeover times.         The  vertical  guide,  which  is  provided  with
clearance,  makes  it  possible  to  position  the  feed devices on the
mounting machine with little accuracy. The floating mounting, which is
provided with lateral clearance,  of the support makes it possible for the
support.still to be accurately centered on the mounting machine.
Advantageous refinements of the invention are given in the subclaims.
The  bellows  cylinder  according  to  claim  2 represents a simple drive
element which is easy to actuate and control and by means of which the
support, together with the modules, can be raised and lowered in a simple
manner.    The  compressed-air port makes it possible to utilize the
compressed-air supply which is in any case present on the mounting machines
for the lifting operation.  Moreover, the bellows cylinder can inherently
be moved sideways and is thus able to absorb an offset between the
centering means before lowering- without there being any need for
articulated mounting of the bellows cylinder.        The locking mechanism
according to claim 3 makes  it  possible  to  fix  the  table-like
support, together with the modules, in its highest position without the
need for any external intervention.   In this way, the feed device can be
attached to the mounting machine in a position in which it is ready for
lowering.  In order for it to be lowered, the bellows     



cylinder is connected to the compressed-air supply of the machine  and
compressed  air  is  applied.    As a result, the table-like support is
held in the upper position, so that the locking mechanism, which is now
free from load, can be released without problems.  A bleed valve then
allows the support to be lowered gently                                  5
onto  the  holder  of the  mounting  machine,  with  the centering means
engaging into one another.   When the feed device is being removed, firstly
compressed air is applied to the bellows cylinder and the support is
raised.   Then,  the  support  is  locked  in  the  top position, in which
it remains until it is again docked onto the mounting machine.         To
change  the  feed  unit,  compressed  air is again applied to the bellows
cylinder and the support is  raised  into  its  highest  position,  in
which  the locking means  can easily be moved into their locked position.
The  bellows  cylinder  is  then  vented and disconnected  from  the
compressed-air  supply.   The table-like support is then held in its upper
position by the locking mechanism.  The feed device can then be removed
from the mounting machine and replaced in the same  way  with  another
feed device  which  has  been prepared.        The  refinements  according
to claims  4 and 5 make the device easy to handle, and in particular the
locking mechanism is easy to actuate by means of the sliding handle.
The invention is explained in more detail below with reference to an
exemplary embodiment which is 



illustrated in the drawing, in which:        Figure 1 shows a side view of
a feed device for feeding electrical components to a mounting machine,
Figure 2 shows a different side view of the device in accordance with
Figure 1.        In accordance with Figures 1 and 2, a feed device for
feeding electrical components to a mounting machine is designed as a
portable trolley and is provided  with  wheels  1  which  form  a
steerable undercarriage.  A table-like support 2 is held on a frame of the
feed device,  which is provided with a telescopic  lifting   device  for
the  support  2.                                 6    The  electrical
components  are  held  as  magazines in  belts 3, which are held ready as
coils 4 which can be  arranged in rows.   On the table-like support 2, feed
modules 5 can be attached next to one another, in the  same configuration
as the coils 4, to holding and  centering elements 15.  The belts 3 are
guided through  the feed modules 5, in which the components are  uncovered
and held ready for removal by a gripper of  the mounting machine.         A
bellows cylinder 7, which makes it possible to raise and lower the support
2 by means of compressed air, is arranged between the table-like support 2
and a fixed  supporting  part  6 of  the  feed  device.    The bellows is
guided, with lateral play, in a telescopic, vertical guide 14 of the feed
device.  The support 2 is shown here in a top lifted position, which is
secured by means of a locking catch 8 of a locking device.  The support 2
is situated above a holder 9 of the mounting machine.  The support and the
holder 9 are provided with interacting centering pins 10 and centering
holes 11 which, when the support 2 is lowered onto the holder 9,  engage
into  one  another  without  any play,  thus ensuring that the feed modules
5 are accurately aligned with respect to the mounting machine.        A
sliding handle 12 for moving the feed device 



is mounted displaceably on the frame of the feed device and, by means of a
push rod 13, is able to actuate the pivotable locking catch 8.        The
bellow  cylinder  7  can  be  temporarily connected to the compressed-air
supply of the mounting machine via a compressed-air port and can be
actuated by means of a control valve.  It allows the support 2 to be raised
and lowered with little difficulty. The bellows cylinder has the advantage
that it allows lateral deviation in all directions without the need
7    for an articulated mounting.  As a result, the support 2 is easy to
center on the holder 9 when it is lowered onto the latter without the feed
device having to be accurately aligned with respect to the mounting
machine.                                  8      Patent claims           1.
A  feed  device   for  feeding  electrical components to a mounting machine
for fitting the components to printed circuit boards, the feed device being
displaceable on steerable wheels (1), the feed device having a table-like
support (2) for feed modules (5),  by  means  of  which  the  components
can  be transported out of component magazines into a pick-up position, it
being possible to fix the support (2) in a 



defined position on a mount (9) of the mounting machine with  the  aid of
centering means  (e.g.  10,  11),  by lowering it vertically, characterized
in that the feed device has its own, rapidly actuable lifting device (e.g.
7), and in that the support (2) is guided with lateral clearance in a
vertical guide (14) of the feed device.         2.  The feed device  as
claimed  in claim 1, characterized in that the lifting device is designed
as a bellows cylinder (7) which is arranged between the underside  of  the
support   (2)  and  a  stationary supporting part (6) of the feed device,
and in that the feed device has a compressed-air port,  which can be
connected to a compressed-air supply of the mounting machine.        3. The
feed device as claimed in claim 1 or 2, characterized in that the feed
device has a locking mechanism (e.g. 8) for holding the support (7) in an
upper lifted position.                                 9             4. The
feed device as claimed in one of the preceding claims, characterized in
that the feed device is designed as a trolley which can be moved manually
and has a sliding handle (12).        5. The feed device as claimed in
claim 4, characterized in that the sliding handle is mounted telescopically
on the feed device and actuates at least one locking catch (8) of the
locking mechanism.    


