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Summary of the Invention This invention relates to an apparatus and
Background of the Invention                         method for conveying a
flat, preferably plate- This invention relates to the manufacture of
shaped, member that have been previously printed circuit boards, and in
particular, to an    5    treated on one or both sides through a treatment
apparatus and method for conveying boards that      unit, for example, for
conveying a printed electrical have a circuit pattern formed thereon
through a     circuit board through a circulating air dryer or circulating
air dryer or finishing oven.            auxiliary finishing oven. The
conveying apparatus From the document DE-A-2 524 029 there is
includes a rotor having at least one but preferably known a dryer apparatus
for conveying flat mem-    10   a plurality of receptor devices, or
baskets, each of bers, previously processed on a surface, through a  which
is adapted to receive a single member processing unit in which there is a
rotor having a  therein. The baskets are comprised of two or more plurality
of holding devices for holding the mem-   loops formed of wire or metal
tape. The baskets bers on the periphery of the rotorwhich passes the  are
mounted about the periphery of and extend members to a loading and
unloading station.    15   radially outwardlyfromacarrierorhubaffixedtoa
During the manufacture of printed circuit boards  shaft. The loops which
form the baskets are closed a resist material is applied to the board using
a   all around and exhibit a cross-section which magnetic printing process.
In this process a circuit  bulges in the center and converges in the radial
pattern of magnetized toner is transferred to the   inward and outward
directions. Members carried board from a printing cylinderthe surface of
which    20   within the baskets are touched only at their edges has been
magnetized in the pattern of the circuit.  and are afforded considerable
freedom of move- Thesoft,sensitivetonerimageontheboardisthen          ment
while within the baskets. The rotor is step- annealed by heat treatment
before further pro-      wise advanced to place each basket in adjacency to
cessing of the board may take place. This process   a loading/unloading
station. Loading and unload- is described in more detail in United States
Patent   25   ing of the members is effected axially with respect 4,338,391
(Nacci et al.).                           to the shaft by an array of
transport rollers that are Until now infrared radiation has been used for
arranged in rows that extend parallel to the axis of heat treating such
circuit boards. that are printed  the shaft. Some of the rollers are
mounted for on one or both sides. However this has entailed a    rotation.
The rollers in each row are movable from risk of damaging (e.g. permanently
distorting or   30   a spaced-apart or open position to a closed buckling)
the board's substrate because of the      position in which pairs of
rollers (one from each high energy density required. In particular, a thin
row) act in concert to load and/or unload a member circuit board and, even
more particularly, a thin   into or from a basket. The rollers, when in the
board coated on one side, tends to sag in the direc-  closed position,
intrude into the radially outer end tion of the heat source due to the
bimetallic effect.   35   region of each basket as the basket is situated
at In addition, since the radiant energy varies in-    the
loading/unloading station. One roller in each versely as the square of the
separating distance     pair is provided with a sloping tapered surface the
continuous radiation process involves unusual   which is engageable with a
member carried in a problems due to nonuniform distribution of tem-
basket so that, while the roller is in the closed peratures between the
center and the outer areas   40   position, the member is lifted out of the
radially of the circuit board. Since the circuit board is    outer end of
the basket. When the member is so usually printed out to the edge, and
since the      lifted rotation of at least one of the rollers in a row
printed surfaces must not betouched until they are  acts against the member
to advance the lifted completely hardened, heat treatment by infrared
member axially out of the basket. The conveying radiation involves
significant problems in con-   46   apparatus may also include a safety
switch that veying the board through the treatment unit. Still  operates in
response to an overload or if the rotor further, serious problems existing
in connection    is stopped for any reason, as for example, by an with
conveying the circuit board have so far pre-   improperly unloaded member.
vented the use of uniformly heating and gently working circulating air
ovens.                 so    Brief Description of the Drawings It is
therefore believed advantageous to provide    The invention will be more
fully understood an apparatus and method in which a flat planar      from
the following detailed description thereof member, such as a printed
circuit board, is con-    taken in connection with the accompanying draw-
veyed through a circulating air dryer or finishing  ings which form a part
of this application and in oven. It is believed to be of further advantage
to   55   which: hold the planar member during its treatment in a
Figure 1 is a schematic front view of a conveying receptor device or basket
without the risk of the   apparatus in accordance with the present inven-
surface of the member being touched by the          tion; basket. It is
believed to be of yet further advantage  Figure 2 is a view in longitudinal
section taken to permit the planar member to move within the    60   along
section lines 2-2 in Figure 1 showing a two- basket in which it is carried
to position itself     phase treatment unit in accordance with the properly
for the treatment being conducted on it     present invention; without
risking the danger of buckling.               Figure 3 is an expanded view
of a receptor device or basket taken along section lines 3-3 of 65   Figure
1; 2  



3                   0 079  121                       4 Figures 4 and 5 are
views similar to Figure 3      it there long enough for loading and
unloading of each respectively showing modified baskets in        a member,
and then moves in a further step for- accordance with the present
invention;               ward in the direction of arrow 20. During each
Figure 6 is an expanded front view of the trans-   stop of the rotor 10,
the circuit board 9 is taken port rollers shown in the lower portion of
Figure 1    5    from the basket 13, and a new circuit board 9 is while the
rollers are in the closed position;        axially introduced into the
guide basket 13 by Figure 7 is a view similar to Figure 6 illustrating
means of a loading  and  unloading  device the transport rollers in the
open position; and      generally indicated by reference character 19. In
Figure 8 is a schematic view of the drive system   this manner each circuit
board 9 remains in the of a conveying apparatus in accordance with  the
10   dryer 8 for one total revolution of the rotor 10. present invention.
Loading and unloading of the boards 9 is effected by the same device 19,
through slots 18 (Figure 2) Detailed Description of the Invention
in the dryer shell. Thus, as one treated member is Throughout the following
detailed description      unloaded a member to be treated is simul- similar
reference numerals refer to similar   15   taneously introduced into the
appropriate guide elements in all Figures of the drawings.
basket. Quite apart from the fact only one device With reference to Figures
1 and 2 a shaft 11 is    is needed for both loading and unloading, this
situated horizontally in the center of a treatment   means that the
treatment unit can extend over the unit such as an air circulating dryer or
finishing   entire periphery of the rotor for maximum prac- f oven 8
through which it is desired to convey flat,   20   ticality. plate shaped,
members such as circuit boards 9.        As shown in Figure 2, the dryer 8
may have two The shaft 11 supports one or more axially dis-       or more
phases, with each phase having a rotor posed rotors 10 that receive the
members in a        10. The rotors 10 are of identical construction and
manner to be discussed. Each rotor 10 has a          have correspondingly
arranged guide baskets 13. carrier 12 firmly attached to the shaft 11. On
the    25   A common' loading and unloading device 19 is perimeter of this
carrier 12 there is a radially     provided that extends over the entire
length of all arranged system of receptor devices or guide         the
phases. The circuit board 9 from the first baskets. In the Figures the
carrier 12 is shown to   phase that is taken from a guide basket 13 on the
have twenty baskets 13.                              rotor 10 in that the
phase goes directly into a Each of the baskets 13 comprises individual   30
simultaneously emptied guide basket 13 on the curved loops 14 formed of
wire or metal tape.        rotor 10 in the second phase. Thus phased treat-
Two or more loops 14 may be used to form each        ment can be arranged
to fit the particular require- of the baskets 13. Figure 2 shows that as an
ments involved, for example, a heating phase and example five such loops 14
can be used to define     a cooling phase or the like. a basket 13. Because
of this construction of   35      As may be seen in Figures 3 to 5, loading
into individual metal tape or wire loops 14 the guide     the individual
guide baskets 13 can be substan- baskets 13 are open on both front and rear
sides     tially facilitated if the loops 14 have deflecting sur- (axially
with respect to the shaft 11) and also are  faces at least in the radially
inner narrowing part open at the sides for warm air to pass through.
of the loop. If, for example, a slightly warped The radial length of the
metal tape and/or wire   40   circuit board 9 is loaded the upper front
corner loops 14 used to form the basket is greater than    area 23 of such
a warped circuit board 9 can come the width of the circuit boards 9 to be
treated. As  into contact with the loop 14. The deflecting sur- Figure 1
shows, each loop 14, and therefore each     faces built into the loops then
guide this upper basket 13, has a bulbous cross-section extending
corner area of the circuit board 9 safely into the in an  essentially
arched  bulge from  each    45   interior of the loop, and prevent the
circuit board narrowing inner extremity 15 that practically con-   9 from
hooking onto the loop 14. As shown in verges to a point where it is
attached to the carrier  Figure 3, if sheet metal tapes 21 form the loops
14 12 over a bulbous, expanded central part 16 to a     the loops have, at
least in the narrowing radial radially external extremity  17 that is also
inner part of the loop 14, a funnel shape that narrowed and converges
practically to a single   50   opens towards the loading side. Each side of
the point. The circuit boards 9 can thus freely and      loop 14 has a
deflecting surface, or warping, 22, loosely glide into a closed lattice
that bulges on   on which the upper corner 23 of a warped circuit both
sides such that the boards 9 come into con-  -  board can slide when the
board is introduced into tact with the lattice only along the longitudinal
the loop 14. This deflecting surface converts the edges. Thus, the surfaces
of the boards 9 are   55   inserting force shown by arrow 24 into a
deflect- effectively protected from contact with the basket.  ing force
shown by arrow 25 directed into the While within the basket the boards
retain con-       loop 14 that is involved. The deflecting surface 22
siderable freedom of movement. Thus, bracing         that in Figure 3 is
shown only in the inner part of and thereby the risk of buckling during
treatment    the loops 14 can also extend over the entire is avoided.
60   length of the loop 14. The rotor 10 is motor driven, specifically by a
As Figure 4 shows, practically the same effect stepwise, cyclical drive by
means of which each      can be obtained if the metal tapes 21' forming the
forward step moves one basket 13 after another       loops 14 have the
profile of a circular arc, at least into adjacency to a loading and
unloading station    in the radially inner portion of the loop, and are 28
(shown at the lower portion of Figure 1), holds    65   arranged with their
convex surface on the inner 



3    5                   0 079  121                       6 side of the
loop 14. In this case also the corner 23  degree from the radially outer
end of the loop 14 of a warped circuit board 9 will impinge on the      (as
shown by dotted lines in Figure 6). In a similar rounded inner surface of
the metal tape 21' of a     manner, the tapered butting surface 36 and the
loop 14, and a deflecting force 25, directed into    roller 32 acting as
counter-pressure rollers lift a the interior of the loop, will be generated
by the    5    board to be introduced opposite an entry way 44 force of
insertion 24.                               (see Figure 2) that is located
at the entry to the In the example shown by Figure 5 the loops 14
treatment unit. A board in a correspondingly are formed of round wires 26.
These round wires      positioned basket 13 on the rotor 10 in the second
constitute a natural deflecting surface for deflect-  phase is similarly
lifted by the action of the rollers ing the corner 23 of a warped circuit
board 9. In   10   31 and 32. Rotation of the rollers simultaneously this
case also the force 24 applied to insert the    axially advances a new
board into the basket on board 9 into the guide basket 13 is converted into
the rotor in the first phase, a board from the a deflecting force 25
directed into the interior of  basket on the rotor in the first phase to a
basket the loop by impingement of the corner 23 on a        on a rotor in
the second phase, and form a basket loop 14.
15   on the rotor in the second phase to a further point. As may be seen
from Figures 1, 2, 6 and 7, the     Consequently, all members at the
loading/un- combined loading and unloading device 19 is          loading.
station are simultaneously conveyed situated beneath the rotor 10. The
device 19 has     from the rotor of one treatment unit to the rotorof two
rows of transport rollers 31 and 32, each row    the following treatment
unit, the member that extending parallel to the axis of the shaft 11. The
20    previously was in the last treatment phase is rollers 31 of the one
row are situated on a support  taken out, and a new member is introduced
into plate 33. At least some of the rollers 31 are        the first
treatment phase. This simultaneous axial rotatable, and can be driven by a
chain drive        advancement of the members prevents any (Figure 8). The
peripheral surface 35 of these       accumulation of pieces between the
successive rollers 31 is a frictional surface. Beneath the    25
treatment phases and/or the treatment units. peripheral frictional surface
35, these rollers 31   Advance of the board for loading and unloading is
are structured as tapered butting surfaces 36. The   thus effected axially
relative to the rotor 10 and is second row of transport rollers 32 is
located on a   practically autonomous. support plate 37. Each of these
rollers 32 is built    As shown in Figure 8, the conveying apparatus as a
counter pressure roller and can be rotated by    30    disclosed herein can
also have safety devices a guide bar 39 that is laterally movable against
the  protecting against overloading and, most impor- force of a pressure
spring 38. The rotational axes   tant, against stoppages, for example those
40 of the rollers 31 and 32 are arranged so that     caused by incomplete
or incorrect axial intro- when in the completely joined position the
rollers   duction and/or withdrawal of a board 9 being 31 and 32 are
brought together in pairs (one from    35   treated. In addition for quiet
and reliable oper- each row) as shown in Figure 6, the axes 40 are
ation the mounting of the rotor may be elastic and practically radial
relative to the rotor 10.         shock absorbent. Figure 8 shows that the
rotor From the position shown in Figure 6, the sup-      shaft 11 is
secured in a base support that has a port plates 33 and 37 with the rollers
31 and 32     shock-absorbing spring connection to the frame can be moved
apart as shown by the arrow 41    40   46 of the apparatus 36. This is
indicated by the (Figure 6) to a position in which the rollers 31 and
spring and shock absorber components 47 in 32 are outside the movement area
of the rotor 10,    Figure 8. A drive train linkage, e.g., a V-belt or,
still as designated by the dotted lines in Figure 1. The   better for
precise drive control, a drive chain 49, rollers 31 and 32 are so arranged
on the support     connects the output gear of a drive motor 48 that plates
33 and 37 that when brought together, one    45   is secured to the frame
46, with the driven gear 50 roller 31 and one roller 32 form an opposing
roller  of the rotor shaft 11. Two idler wheels or gears 51 pair that lifts
up the member to be conveyed, for    and 52 that engage the drive chain 49
are posi- example a circuit board 9. The paired joining of     tioned on a
base support 45. The idler gears 51 the rollers has the advantage that a
member to be    and 52 are held against the drive chain 49 by a loaded or
unloaded is brought to a definitive    50   predetermined force by means of
tension springs upright position in which it may be brought into     55 and
56. Between the idler 52 and the frame 46 or out of a basket with
exceptional security by an   there is also a shock absorbing component 57,
to axial conveying motion.                              inhibit vibrations
of the basket. As Figure 8 indi- As may be seen by comparing Figures 6 and
7,       cates, the wishbone 53 of the idler 51 situated on when the
support plates 33 and 37 are brought   55   the tension side of the drive
chain is extended together, the tapered butting surface 36 of the
beyond its pivoting point 58 by a control lever roller 31 extends under the
edge of a board          arm 59. This control lever arm 59 is opposed to a
located in the radially outer extremity of the loop  safety switch 60 that
is mounted on the base 14 of a basket 13. The corners and edges of the
support 45. If overloading of the rotor drive boards 9 are held at a safe
distance from the end    60   occurs during operation of the apparatus, or
if the part of the basket, so that the surfaces of the      rotation of the
rotor is prevented for any reason, boards do not strike against parts of
the basket.    e.g., by an incompletely unloaded or incompleted By the
interaction of the loop 14 and the tapered    inserted member, a greater
tensile stress is 



butting surface, and assisted by the arrival of the  applied to the section
of the drive chain 49 under roller 32, the circuit board 9 is lifted to the
desired    65   tension, and it stretches in opposition to the force 4    7
0 079  121                       8 exerted by the spring 55 and the spring
56. This     determined number of which are rotatably driv- causes the
lever arm 59 to activate the safety       able, each row of rollers
extending parallel to the switch 60, which in turn switches the motor off.
rotation axis (11) of the rotor (10), the rollers in The spring load on the
idler 51 and the extent that  each row being movable from an open to a
closed the lever arm 59 is displaced may be predeter-    5    position, the
rollers when in the closed position mined to insure that a predetermined
applied         being disposed with their rotational axes (40) sub- torque
will cause the activation of the switch 60.   stantially radial to the
rotor and being adapted to Variations from  the example shown are of
engage a member in the radially outermost area course possible within the
scope of the invention.   of the basket that is disposed at the loading or
Thus, instead of a circulating air oven the treat-   10   unloading station
28 to lift a member within the ment unit may be a drying and finishing oven
of a    basket and advance the member axially out of the different type.
The treatment unit may also be an    basket. apparatus for gaseous phase
chemical surface           2. The conveying apparatus of claim 1 wherein
treatment of the members or also an apparatus        each loop is formed of
sheet metal tape (21) that for treating the members in a liquid. In the
latter   15   is wound funnel-fashion expanding toward the case, the
loading and unloading station is located   loading side of the basket (13).
in the upper area of the rotor 10, and the struc-      3. The conveying
apparatus of claim 2 wherein tures of the loading and unloading devices are
the metal tape is wound in an expanding funnel appropriately modified.
fashion only in the radially interior portion of the In addition to, or as
a modification of, the    20   loop. example shown, the baskets can be
self-centering       4. The conveying apparatus of claim 1 wherein relative
to withdrawal of the members into the       each loop is formed of sheet
metal tape (21) that loading and unloading devices and/or can align
has an arched profile with the convex surface of themselves with the
loading and unloading            the profile extending toward the interior
of the station. For this, the baskets can be mounted or   25   loop. formed
with sufficient elastic flexibility in the    5. The conveying apparatus of
claim 1 wherein peripheral direction of the rotor 10. Thus the       each
loop is formed of a wire (26) having a members taken up by the loading and
unloading        circular cross section. device align the guide basket that
is at the loading   6. The conveying apparatus of claims 1, 2, 3, 4 and/or
unloading station with the loading and    30   or 5 wherein the transport
rollers (31, 32) are unloading station. However, there can also be in
disposed so that a roller in one row is paired with the rotor drive an
elastically flexible component    a roller in the other row when the
rollers are in the for adequately limited twisting of the rotor shaft
closed position. 10. By this means, the member situated at the          7.
The conveying apparatus of claim 6 wherein unloading/loading station
adjacent to the loading/   35    one of the rollers in each pair has a
tapered unloading device accepting it aligns the proper      surface (36)
for lifting a member from the radially guide basket in the
loading/unloading station by     outer extremity of the basket 13.
appropriate twisting of the entire rotor against the   8. The conveying
apparatus of claim 7 wherein force exerted by the elastically flexible com-
the roller with the tapered surface (36) is rotatably ponent.
40   driveable. 9. The conveying apparatus of claim 6 further Claims
comprising a rotor drive train having a drive motor (48) for rotating the
rotor (10) and a safety 1. An apparatus for conveying flat members
switch (60) for switching off the drive motor when previously processed on
one or both surfaces   45   the driving torque applied to the rotor exceeds
a through a processing unit in which there is a rotor   predetermined
value. having a plurality of receptor devices for accept-     10. The
conveyed apparatus of claim 9 wherein ing the members individually, the
receptor           the rotor drive train has a drive linkage with a devices
being situated on the periphery of the       spring-mounted  tensioning
wheel (51) and rotor, the rotor being rotatable to displace the    so
wherein the safety switch has an actuating lever receptor devices in a
stepwise fashion past a pre-   (59) that is operatively controlled by the
position determined  loading/unloading  station,  and         of the wheel
(51). means for loading and unloading the members            11. The
conveying apparatus of claim 10 where- being disposed in adjacency to the
station and       in the drive linkage is a chain. adapted to function
within the periphery of the    55  12. The conveying apparatus of claim 9
wherein rotor, wherein the apparatus comprises:              the rotor 10
is mounted with an elastic and shock- each of the receptor devices
comprising an         absorbent mount. open basket (13) formed by two or
more loops           13. The conveying apparatus of claim 10 where- (14)
each having a cross-section that is closed all  in the rotor 10 is mounted
with an elastic and around, each basket expanding bulge-like to-   60
shock-absorbent mount. wards the center and sharply converging radially
14. The conveying apparatus of claim 11 where- 



inward and outward;                                  in the rotor 10 is
mounted with an elastic and the loading and unloading means (19) being
shock-absorbent mount. disposed beneath the rotor (10) and comprising
15. The conveying apparatus of claims 1, 2, 3, 4 two rows of transporting
rollers (31, 32) a pre-   65   or 5 wherein the processing unit has a first
and a 5    7                   0 079  121                       8 exerted
by the spring 55 and the spring 56. This     determined number of which are
rotatably driv- causes the lever arm 59 to activate the safety       able,
each row of rollers extending parallel to the switch 60, which in turn
switches the motor off.     rotation axis (11) of the-rotor (10), the
rollers in The spring load on the idler 51 and the extent that  each row
being movable from an open to a closed the lever arm 59 is displaced may be
predeter-    5    position, the rollers when in the closed position mined
to insure that a predetermined applied         being disposed with their
rotational axes (40) sub- torque will cause the activation of the switch
60.   stantially radial to the rotor and being adapted to Variations from
the example shown are of          engage a member in the radially outermost
area course possible within the scope of the invention.   of the basket
that is disposed at the loading or Thus, instead of a circulating air oven
the treat-   10   unloading station 28 to lift a member within the ment
unit may be a drying and finishing oven of a    basket and advance the
member axially out of the different type. The treatment unit may also be an
basket. apparatus for gaseous phase chemical surface           2. The
conveying apparatus of claim 1 wherein treatment of the members or also an
apparatus        each loop is formed of sheet metal tape (21) that for
treating the members in a liquid. In the latter   15   is wound
funnel-fashion expanding toward the case, the loading and unloading station
is located   loading side of the basket (13). in the upper area of the
rotor 10, and the struc-      3. The conveying apparatus of claim 2 wherein
tures of the loading and unloading devices are       the metal tape is
wound in an expanding funnel appropriately modified.
fashion only in the radially interior portion of the In addition to, or as
a modification of, the    20   loop. example shown, the baskets can be
self-centering       4. The conveying apparatus of claim 1 wherein relative
to withdrawal of the members into the       each loop is formed of sheet
metal tape (21) that loading and unloading devices and/or can align
has an arched profile with the convex surface of themselves with the
loading and unloading            the profile extending toward the interior
of the station. For this, the baskets can be mounted or   25   loop. formed
with sufficient elastic flexibility in the      5. The conveying apparatus
of claim t wherein peripheral direction of the rotor 10. Thus the
each loop is formed of a wire (26) having a members taken up by the loading
and unloading        circular cross section. device align the guide basket
that is at the loading   6. The conveying apparatus of claims 1, 2, 3, 4
and/or unloading station with the loading and    30    or 5 wherein the
transport rollers (31, 32) are unloading station. However, there can also
be in     disposed so that a roller in one row is paired with the rotor
drive an elastically flexible component    a roller in the other row when
the rollers are in the for adequately limited twisting of the rotor shaft
closed position. 10. By this means, the member situated at the          7.
The conveying apparatus of claim 6 wherein unloading/loading station
adjacent to the loading/   35    one of the rollers in each pair has a
tapered unloading device accepting it aligns the proper      surface (36)
for lifting a member from the radially guide basket in the
loading/unloading station by     outer extremity of the basket 13.
appropriate twisting of the entire rotor against the   8. The conveying
apparatus of claim 7 wherein force exerted by the elastically flexible com-
the roller with the tapered surface (36) is rotatably ponent.
40    driveable. 9. The conveying apparatus of claim 6 further Claims
comprising a rotor drive train having a drive motor (48) for rotating the
rotor (10) and a safety 1. An apparatus for conveying flat members
switch (60) for switching off the drive motor when previously processed on
one or both surfaces    45   the driving torque applied to the rotor
exceeds a through a processing unit in which there is a rotor
predetermined value. having a plurality of receptor devices for accept-
10. The conveyed apparatus of claim 9 wherein ing the members individually,
the receptor           the rotor drive train has a drive linkage with a
devices being situated on the periphery of the       spring-mounted
tensioning  wheel (51) and rotor, the rotor being rotatable to displace the
50    wherein the safety switch has an actuating lever receptor devices in
a stepwise fashion past a pre-   (59) that is operatively controlled by the
position determined  loading/unloading  station,  and         of the wheel
(51). means for loading and unloading the members            11.The
conveying apparatus of claim 10 where- being disposed in adjacency to the
station and       in the drive linkage is a chain. adapted to function
within the periphery of the    55  12. The conveying apparatus of claim 9
wherein rotor, wherein the apparatus comprises:              the rotor 10
is mounted with an elastic and shock- each of the receptor devices
comprising an          absorbent mount. open basket (13) formed by two or
more loops           13. The conveying apparatus of claim 10 where- (14)
each having a cross-section that is closed all  in the rotor 10 is mounted
with an elastic and 



around, each basket expanding bulge-like to-   60   shock-absorbent mount.
wards the center and sharply converging radially       14. The conveying
apparatus of claim 11 where- inward and outward;
in the rotor 10 is mounted with an elastic and the loading and unloading
means (19) being          shock-absorbent mount. disposed beneath the rotor
(10) and comprising         15. The conveying apparatus of claims 1, 2, 3,
4 two rows of transporting rollers (31, 32) a pre-   65   or 5 wherein the
processing unit has a first and a 5    9                   0 079  121
10 second phase, each phase having a rotor with        Laden und Entladen
der Stucke benachbart zu der eceptor devices situated on the periphery,
each      Station angebracht und zum Wirken innerhalb der rotor being
mounted on a common shaft such that     Aul3enseite des Rotors angepal~t
ist, dadurch rotation of the shaft disposes corresponding re-
gekennzeichnet ceptor devices on each rotor past a loading/un-    5  -daB
jede der Aufnahmeeinrichtungen einen loading position therebeneath, and
wherein the      offenen durch zwei oder mehr Schleifen (14) mit loading
and unloading means (19) extends be-        einem Querschnitt, der
rundherum geschlossen neath both rotors in adjacency to the station
ist, gebildeten Korb (13) aufweist und sich jeder associated with each
rotor.                         Korb zum Zentrum hin ausbuchtungsartig aus-
16. A method for conveying flat members pre-   ro   dehnt und radial nach
innen und aulen scharf viously processed on one or both sides through a
zugespitzt ist; processing unit in which there is a rotor having a   -daI
die Lade- und Entladevorrichtung (19) plurality of receiving devices on the
periphery     unterhalb des Rotors (10) angebracht und zwei thereof, the
rotor being rotatable in a stepwise    Reihen von Transportrollen (31, 32)
aufweist, von fashion to dispose each receptor device past a pre-   15
denen eine vorbestimmte Anzahl drehbar antreib- determined
loading/unloading  station,  the        bar ist, jede Reihe von Rollen sich
parallel zu der method comprising the steps of:
Rotationsachse (11) des Rotors (10) erstreckt, die (a) moving each roller
in a row of rollers aligned  Rollen in jeder Reihe von einer offenen in
eine in parallel with the axis of the rotor toward a corre-  geschlossene
Position bewegbar sind, die in der sponding roller in a second row of
rollers also   20   geschlossenen Position befindlichen Rollen mit aligned
in parallel with the axis of the rotor so that  ihren Rotationsachsen (40)
im wesentlichen radial the axes of the rotation of the rollers are radial
to  zu dem Rotor angebracht und zu dem Ergreifen the rotor;
eines Stuckes an der radial auBersten Fliche des- i. ,   (b) lifting a
member disposed within the recep-   jenigen Korbes geeignet ist, der an der
Lade- oder tor device proximal to the loading/unloading    25
Entladestation (28) angeordnet ist zum Anheben station by the action of a
tapered surface on each  eines Stuckes innerhalb eines Korbes und zum of
the rollers of one row;                          Vorwirtsbewegen des
Stuckes axial aus dem Korb (c) rotating some predetermined number of the
heraus. rollers in one of the rows to advance the lifted      2.
Fuhrungsvorrichtung nach Anspruch 1, in der member axially out of the
receptor device and    30   jede Schleife aus blattf6rmigen Metallband (21)
simultaneously advance another member axially       gebildet ist, daB in
einer sich zu der Ladeseite des into the receptor device;
Korbes (13) hin ausdehnenden Trichterform ge- (d) moving the rollers away
from each other to    wunden ist. permit the member advanced into the
receptor          3. Fuhrungsvorrichtung nach Anspruch 2, in der deviceto
besupportedthereinwithoutthesurface   35   das Metallband in einer sich
ausdehnenden of the member being engaged by the receptor
Trichterform nur in dem radial inneren Bereich der device; and
-                        Schleife gewunden ist. (e) rotating the rotor to
dispose another receptor  4. Fuhrungsvorrichtung nach Anspruch 1, in der
device into proximity with the station and repeat-  jede Schieife aus
blattformigem Metallband (21) ing steps (a) to (e).
40   gebildet ist, das ein gebogenes Profil aufweist, 17.The method of
claim of claim 16furthercom-     wobei sich die konvexe Oberfliche des
Profiles zu prising the steps of:                               dem Inneren
der Schleife hin erstreckt. introducing the member axially advanced out of
5. Fuhrungsvorrichtung nach Anspruch 1, in der the receptor device in step
(c) into a corresponding  jede Schleife aus einem Draht (26) mit einem
kreis- receptor device on a second rotor spaced axially   45   formigen
Querschnitt gebildet ist. from the first action.
6. Fuhrungsvorrichtung nach Anspruch 1, 2,3,4 18. The method of claims 16
or 17 further com-     oder5, inderdieTransportrollen (31,32i so ange-
prising the step of:                                bracht sind, daB eine
Rolle in einer Reihe mit einer halting rotation of the rotor when the
driving    Rolle in der anderen Reihe gepaart ist, wenn die torque applied
to the rotor exceeds a predeter-   so   Rollen in der geschlossenen
Position sind. mined value.                                          7.
Fuhrungsvorrichtung nach Anspruch 6, in der eine der Rollen in jedem Paar
eine abgeschragte Patentanspriche
Oberflache (36) zum Anheben eines Stucckes von dem radial auBersten Ende
des Korbes (13) auf- 1. Vorrichtung zum Fuhren von flachen Werk-   55
weist. stucken, die zuvor auf einer oder beiden Ober-        8.
Fuhrungsvorrichtung nach Anspruch 7, in der flachen durch eine
Verarbeitungseinheit behan-      die Rolle mit der abgeschragten Oberflache
(36) 



delt worden sind, in der ein Rotor mit einer Mehr-  drehbar antreibbar ist.
zahl von Aufnahmeeinrichtungen zum einzelnen          9. Fhrungsvorrichtung
nach Anspruch 6,weiter Aufnehmen der Stucke vorhanden ist, wobei die   60
gekennzeichnet durch: eine Rotorantriebszugvor- Aufnahmeeinrichtungen an
der AuBenseite des         richtung mit einem Antriebsmotor (48) zum Dre-
Rotors gelegen sind, der Rotor drehbar zum Ver-     hen des Rotors und
einem Sicherheitsschalter (60) setzen  der Aufnahmeeinrichtungen  in einer
zum Abschalten des Antriebsmotors, wenn das schrittweisen Art entlang einer
vorbestimmten       auf den Rotor ausgeubte Antriebsdrehmoment
Lade-/Entladestation ist und eine Vorrichtung zum    65   einen
vorbestimmten Wert Oberschreitet. 6    *  1 lI~l~lcli 1o lull 19ll 11 ll
11                  0 079  121                      12 10.
FOhrungsvorfichtung nach Anspruch 9, in         17. Verfahrennach Anspruch
16,weitergekenn- der  die  Rotorantriebszugvorrichtung   eine
zeichnetdurch:EinfiihrendesinSchrittc)axialaus Antriebsverbindung mit einem
federmontierten        der  Aufnahmeeinrichtung  vorwartsbewegten Spannrad
(51) aufweist und in der der Sicherheits-  Stuckes in sine entsprechende
Aufnahmeeinrich- schalter einen Betatigungshebel (59) aufweist, der    5
tung auf einem in einem axialen Abstand von der betriebsgemaM  durch die
Position des Rades (51)    ersten Station angebrachten zweiten Rotor.
gesteuert wird.                                       18. Verfahren nach
Anspruch 16 oder 17, weiter 11. Fuhrungsvorrichtung nach Anspruch 10, in
gekennzeichnet durch: Anhalten der Rotation des der die Antriebsverbindung
eine Kette ist.          Rotors, wenn das an den Rotor angelegte 12.
Fuhrungsvorrichtung nach Anspruch 9, in   10   Antriebsdrehmoment einen
vorbestimmten Wert der der Rotor (10) mit einem elastischen und stoR-
uberschreitet. absorbierenden Gestell zusammengebaut ist. 13.
Fuhrungsvorrichtung nach Anspruch 10, in      Revendications der der Rotor
(10) mit einem elastischen und stol- absorbierenden Gestell zusammengebaut
ist.    15      1. Dispositif pour transporter des pieces planes, 14.
Fuhrungsvorrichtung nach Anspruch 11, in       prealablement traitees sur
une ou deux faces, A der der Rotor (10) mit ainem elastischen und stoB-
travers une unite de traitement contenant un rotor absorbierenden Gestell
zusammengebaut ist.          pourvu d'une pluralite d'organes recepteurs
qui 15. FOhrungsvorrichtung nach Anspruch 1, 2, 3,    recoivent les pieces
individuellement, ces organes 4 oder 5, in der die Verarbeitungseinheit
eine erste   20   recepteurs etant places a la p6ripherie du rotor, und
eine zweite Phase aufweist, wobei jede Phase    lequel peut tourner pour
deplacer pas-a-pas les einen Rotor mit an der AuBenseite gelegenen Auf-
organes recepteurs en passant devant une station nahmeeinrichtungen
aufweist, jeder Rotor so auf     de chargement-dechargement dans laquelle
des einer gemeinsamen Welle angebracht ist, daB         moyens pour charger
et decharger les pieces sont Rotation der Welle entsprechende Aufnahmeein-
25   disposes et adaptes pour fonctionner a l'interieur richtungen auf
jedem Rotor hinter eine darunter     de la peripherie du rotor, dispositif
dans lequel: befindliche Lade-/Entladestation bringt, und in der   chacune
des organes recepteurs comprend un die Lade- und Entladevorrichtung (19)
sich unter-    panier (13) ouvert forme par deux ou plusieurs halb beider
Rotoren benachbart zu der zu jedem      boucles (14) ayant chacune une
section complete- Rotor gehorigen Station erstreckt.            30    ment
fermee, chaque panier s'elargissant en son 16. Verfahren zum Fuhren von
flachen Werk-        centre avec une forme bombee et convergent en stOcken,
die zuvor auf einer oder beiden Seiten     pointe vers le centre et vers la
peripherie; durch eine Verarbeitungseinheit behandelt wor-        les
moyens de chargement et dechargement den sind, in der ein Rotor mit einer
Mehrzahl von   (19) sont places au-dessous du rotor (10) et
Aufnahmeeinrichtungen an seiner AuBenseite   35   comprennent deux files de
rouleaux de transport aufweist, wobei der Rotor in einer schrittweisen
(31, 32) dont un nombre predetermini peut etre Art zum 8ringen von jeder
Aufnahmeeinrichtung       entraine en rotation, chaque file de rouleaux
hinter eine vorbestimmte Lade-/Entladestation       s'6tendant
parallelement 3 I'axe de rotation (11) du drehbar ist, gekennzeichnet
durch:                  rotor (10), les rouleaux de chaque file etant a)
Bewegen einer jeden Role in einer Reihe von    40   mobiles entre une
position d'ouverture et une Rollen, die parallel zu der Achse des Rotors
ausge-  position de fermeture dans laquelle ils sont dis- richtet sind, zu
einer entsprechenden Rolle in einer  poses avec leur axe de rotation (40)
sensiblement zweiten Reihe von Rollen, die auch parallel zu der   radial
par rapport au rotor, et adaptes pour Achse des Rotors ausgerechnet sind,
so, daB die     engager une piece dans la zone radialement Rotationsachsen
der Rollen radial zu dem Rotor   45   externe du panier qui se trouve a la
station de sind;
chargement-dechargement, pour elever cette b) Anheben eines innerhalb der
Aufnahmeein-        piecedanslepanier,etpourlafaireavanceraxiale- richtung
angebrachten Stuckes ungefahr zu der       ment jusqu'a la faire sortir du
panier. Lade-/Entladestation durch die Wirkung siner          2. Dispositif
selon la revendication 1, dans lequel abgeschrigten Oberflache einer jeden
der Rollen    50   chaque boucle est constituee d'une bande de von einer
Reihe;                                     mital enroulee pour former un
entonnoir qui c) Drehen einiger der vorbestimmten Anzahl der
s'elargitvers le cote du chargement du panier (13). Rollen in einer der
Reihen zum Vorwartsbewegen        3. Dispositif selon la revendication 2,
dans lequel des angehobenen Stuckes axial aus der Auf-          la bande de
metal est enroulee pour former un nahmeeinrichtung heraus und gleichzeitig
zum.   55   entonnoir seulement dans la partie radialement 



Vorwartsbewegen eines anderen Stuckes axial in      interieure de la
boucle. die Aufnahmesinrichtung hinein;                       4. Dispositif
selon la revendication 1, dans lequel d) Bewegen der Rollen weg
voneinander, damit       chaque boucle est constituee d'une bande de das
Stuck vorwarts in die Aufnahmeeinrichtung        metal (21) qui a un profil
en arc de cercie avec sa bewegt wird zum darin abgestutzt werden, ohne
60   face convexe dirigee vers l'interieur de la boucle. daB die Oberfliche
des Stuckes durch die Auf-         5. Dispositif selon la revendication 1,
dans lequel nahmeeinrichtung angegriffen wird;                  chaque
boucle est constituee d'un fil (26) de e) Drehen des Rotors zum Bringen
einer anderen     section circulaire. Aufnahmeeinrichtung in die Nahe der
Station und       6. Dispositif selon l'une des revendications 1 a 5,
Wiederholen der Schritte a) bis e).            65   dans lequel les
rouleaux de transport (31, 32), sont 7    13                   0 079  121
14 disposes de telle fagon qu'un rouleau d'une ligne    niveau des stations
correspondant A chaque forme une paire avec un rouleau de I'autre ligne
rotor. Vuuand les rouleaux sont en position fermes.             16. Procede
pour transporter des pieces planes 7. Dispositif salon la revendication 6,
dans       a travers une unite de traitement contenant un lequel un des
rouleaux de chaque paire comporte    5    rotor pourvu A' sa peripherie
d'une pluralit6 d'or- une surface oblique (36) pour soulever une piece
ganes recepteurs, le rotor pouvant tourner pas-a- A partir de l'extremite
radialement externe du       pas pour amener chaque organe recepteur devant
panier (13).                                         une station de
chargement-d6chargement pre- 8. Dispositif salon la revendication 7, dans
determinee, ce procede comprenant les Mtapes lequel le rouleau a surface
oblique (36) peut etre   io   suivantes: entraine en rotation.
a) deplacer chaque rouleau d'une file de rou- 9. Dispositif selon la
revendication 6, et corn-   leaux alignee parallblement 3 I'axe du rotor en
portant en outre un systbme d'entrainement du        direction  d'un
rouleau  correspondant d'une rotor comprenant un moteur (48) pour faire
tour-     seconde file de rouleaux egalement alignde paral- ner le rotor
(10) et un interrupteur de surete pour   15   ldlement a l'axe du rotor,
jusqu'a ce que les axes deconnecter le moteur quand le couple d'en-
de rotation des rouleaux soient radiaux par rap- trainement applique au
rotor depasse une valeur      port au rotor; fixee A l'avance.
b) faire monter une piece placee A l'int6rieur de 10. Dispositif solon la
revendication 9, dans      l'organe recepteur qui est Is plus pres de la
lequel le systeme d'entrainement comprend une    20   station de
chargement-dechargement, grace A transmission avec un rouleau tendeur (51)
monte      l'action d'une surface oblique de chacun des sur ressort, et
l'interrupteur de surete est pourvu  rouleaux d'une file; d'un levier de
commande (59) qui est commande          c) faire tourner un nombre
predetermine de par la position dudit rouleau (51).
rouleaux dans une des files pour faire avancer la K '   11. Dispositif
selon la revendication 10, dans    25    piece qu'on a fait monter, et la
faire sortir axiale- lequel la transmission est une transmission A
ment de l'organe recepteur, et simultanement chaine.
faire avancer une autre piece pour la faire entrer 12. Dispositif selon la
revendication 9, dans      dans l'organe recepteur; lequel le rotor (10)
est supporte par un montage       d) ecarter les rouleaux, l'un de l'autre
pour per- elastique et absorbeur de chocs.               30    mettre a la
pibce qui vient d'entrer dans l'organe 13. Dispositif selon la
revendication 10, dans     recepteur d'Atre supportee par celui-ci sans que
la lequel le rotor (10) est supporte par un montage     surface de ladite
piece vienne en contact avec elastique at absorbeur de chocs.
ledit organe; et 14. Dispositif solon la revendication 11, dans       e)
faire tourner le rotor pour amener un autre lequel Is rotor (10) est
supporte par un montage    35    organe recepteur a proximite de la
station, et elastique et absorbeur de chocs.                     repeter
les etapes a) A e). 15. Dispositif selon l'une des revendications 1 a
17. Procede selon la revendication 16, et corn- 5, dans lequel l'unite de
traitement comprend une    prenant en outre l'etape d'introduire la piece
qui premiere et une seconde partie, chacune ayant un     vient d'avancer
pour sortie de l'organe recepteur rotor avec des organes recepteurs a sa
peripherie,   40   dans l'organe recepteur carrespondant d'un lea rotors
etant montds sur un arbre commun de       second rotor ecarte axialement du
premier. telle facon que la rotation de l'arbre fait passer les  18.
Proc6d6 salon la revendication 16 ou 17, et organes recepteurs par une
position de charge-       comprenant en outre I'etape d'arreter la rotation
ment-dechargement situ6e en bas, at dans lequel      du rotor quand le
couple qui lui est applique lea moyens de chargement et de dechargement
45   excbde une valeur fixee A l'avance. . (19) sont situes en-dessous des
deux rotors, au 50 55 60 65    


