
-1- Apparatus for the intermittent supply of a semi-finished material in the
form of a band or a wire to a press The present invention relates to an
apparatus for the intermittent supply of a semi- finished material in the
form of a band or a wire to a press, according to the preamble of  Claim 1.
In the industrial production of small pressed and punched parts, use is made
today of  high-speed presses to which a semi-finished material in the form
of a band or a wire is  supplied intermittently by means of a synchronized
supply apparatus. For advancing  purposes the semi-finished material is
clamped in the supply apparatus between two rollers  or in a pair of
displacement grippers and it is advanced by a rotational movement of the
rollers in opposite directions with a specified rotational angle or a linear
movement of the  pair of displacement grippers. After each advance, the
clamping of the semi-finished  



material between the rollers or in the pair of displacement grippers is
discontinued in each  case and the rollers or the pair of displacement
grippers are set back again to the starting  situation, in which case the
semi-finished material is clamped in a fixed manner with a  clamping guide
or a pair of clamping grippers. After that, the next advancing procedure is
carried out, optionally after performing an additional intermediate lifting
step in which the  semi-finished material is released for a short time in
the supply apparatus in order to permit  an exact positioning of the said
material by means of a positioning member in the press. Whilst the
roller-type advancing apparatus known at present have the advantage that
they are relatively compact, inexpensive and robust and, in addition, are
suitable for  relatively high advancing frequencies, they have the major
drawback, however, that they  are not suitable for sensitive semi-finished
materials, since the latter are subjected to a  tremendous contact pressing
during the advance with the rollers as a result of the linear -2- 



contact face, and this leads almost inevitably to marks and scratches. In
contrast, the gripper-type advancing apparatus known today are ideally
suitable for  the processing of very sensitive semi-finished materials,
since during the advance the latter  is not rolled over but is clamped only
at individual locations on relatively large areas in the  grippers, so that
contact between the advancing member and the semi-finished product  occurs
only locally and, in addition, significantly lower surface pressing takes
place. The  crucial drawback of the gripper-type advancing devices known at
present, however, is that  they allow only relatively low advancing
frequencies. The object of the invention is therefore to make available a
gripper-type advancing  apparatus which allows advancing frequencies similar
to a comparable roller-type  advancing apparatus and which thus combines the
advantages of these two concepts of  advancing with each other. This object
is attained by the advancing apparatus according to Claim 1. 



Accordingly, the apparatus according to the invention for the intermittent
supply of a  semi-finished material in the form of a band or a wire to a
press comprises a pair of dis- placement grippers which run forwards and
backwards, preferably in a linear manner,  during operation and by which the
semi-finished material is advanced in an advancing  phase. In addition, the
apparatus comprises a stationary pair of clamping grippers by  which the
semi-finished material is held in a fixed manner in a non-advancing phase,
i.e. in  a phase in which the semi-finished product is at a standstill. In
addition, the apparatus  comprises a control rocker with a rocker drive
coupled to one control end of the said  control rocker. The pair of
displacement grippers and the pair of clamping grippers are  coupled
mechanically to the control rocker in such a way that during operation they
can be  opened and closed in an alternating manner by the reciprocating
movement of a control  end of the control rocker with the rocker drive, in
order to allow the semi-finished material -3- 



to be alternately advanced and held in a fixed manner with the apparatus. In
this case the  control rocker, the pair of clamping grippers and the pair of
displacement grippers are  designed and are coupled to one another in such a
way that in the absence of a supporting  or actuating force exerted by the
rocker drive upon the control end of the control rocker  both the pair of
clamping grippers and the pair of displacement grippers are closed, i.e. in
order to produce a situation in which the two pairs of grippers are closed
there should not  be an introduction of force through the rocker drive into
the control end of the control  rocker and in order to produce this state
there should not be an introduction of force from  the rocker drive into the
control end. In other words, the system comprising the control  rocker, the
pair of clamping grippers and the pair of displacement grippers is thus
designed  in such a way that when the control end is cut free from the
rocker drive the two pairs of  grippers would be closed or would be kept
closed exclusively by the weight of the system  comprising the control
rocker, the pair of clamping grippers and the pair of displacement  



grippers and/or by spring forces acting upon the said system. On account of
the design, according to the invention, of the system comprising the
control rocker, the pair of clamping grippers and the pair of displacement
grippers, it  becomes possible to make gripper-feeding apparatus available
which can be operated at  substantially higher advancing frequencies than
could be achieved hitherto. In addition,  particularly durable designs are
possible as a result, since in the case of the advancing  apparatus
according to the invention the direction of force in the drive system for
the  control rocker changes, so that in the preferred embodiment of the
latter with journal  bearings an optimum supply of lubricant to the sliding
faces is provided as a result of the  change of play. In a preferred
embodiment of the apparatus, the two pairs of grippers are coupled to  the
control rocker at points spaced apart from one another as viewed in a
direction trans- verse to the pivot axis of the control rocker, the coupling
point of the pair of displacement  



grippers to the control rocker being situated between the coupling point of
the pair of -4- clamping grippers and the control end of the control rocker,
and preferably centrally  between them. This results in the advantage that
the clamping force of the pair of dis- placement grippers is greater in the
advancing phase than the clamping force of the pair of  clamping grippers in
the non-advancing phase, which is preferred since the pair of dis- placement
grippers must additionally overcome the mass inertia of the semi-finished
material to be advanced as well as frictional forces. In a further preferred
embodiment, the apparatus is designed in such a way that the  clamping
grippers and the displacement grippers can be opened and closed in an alter-
nating manner by an upward and downward movement of the control end of the
control  rocker with the rocker drive. This results in the advantage that a
simple coupling between  the grippers and the control rocker becomes
possible and the weight of the control rocker  



and the coupling members can be utilized in order to close the grippers. In
yet a further preferred embodiment of the apparatus, one or more
pre-stressed  spring elements, preferably one or more pre-stressed
compression springs and/or tensile  springs, engage on the control rocker,
in such a way that a closing of the pairs of grippers  is assisted by the
spring force of the said spring elements. As a result, in order to close the
grippers by the rocker drive, at most low additional actuating forces are
required in order to  overcome forces of inertia, and this promotes a rapid
closure during operation and, in addi- tion, makes it possible to set the
clamping forces of the grippers within narrow limits. In this case it is
preferable for the pair of clamping grippers and the pair of displace- ment
grippers to be coupled to the control rocker at points spaced apart from one
another  as viewed in a direction transverse to the pivot axis of the
control rocker, and for the force- engagement point of the spring element
or, in the case of a plurality of spring elements, the  resulting
force-engagement point of the spring elements to be situated, in particular,
cen- 



trally in the region between the two coupling points of the pairs of
grippers, so that a sub- stantially balanced distribution of the spring
force to the two pairs of grippers results. -5- In yet a further preferred
embodiment of the apparatus, the pair of clamping grippers and the pair of
displacement grippers have in each case an upper half of the grippers and a
lower half of the grippers which are movable towards each other in order to
close the pairs  of grippers and are movable away from each other in order
to open the pairs of grippers.  In this case, the lower half of the grippers
is designed so as to be non-movable in the  closing direction and the upper
half of the grippers is designed so as to be movable in the  closing
direction in each case, and this provides the advantage that it is possible
to set the  thickness of the band or wire in a simple manner since the
clamping face of the lower half  of the grippers can be kept practically in
alignment with the face of the supply bench for all  thicknesses. 



In yet a further preferred embodiment, the pair of clamping grippers and the
pair of  displacement grippers of the apparatus have in each case one half
of the grippers which is  non-movable in the closing direction and one half
of the grippers which is movable in the  closing direction. In this case the
movable halves of the pairs of grippers are coupled in  each case to the
control rocker in such a way that during the opening and closing of the
respective pair of grippers the control rocker performs a movement in
substantially the  same direction as the opening and closing movement of the
movable half of the grippers in  the region of the coupling point of the
said pair of grippers, i.e. for example when the  movable half of the
grippers is raised the control rocker is likewise raised and when the
latter is lowered the control rocker is likewise lowered. As a result,
designs are possible in  which the pair of clamping grippers and the pair of
displacement grippers are coupled to  the control rocker by way of a single
connecting rod in each case, and this is preferred,  since this results in a
direct coupling and unnecessary moved parts, which cause additional  



costs, mass inertia and play, are omitted. In yet a further preferred
embodiment of the apparatus, in order to carry out the reci- procating
movement of the control end of the control rocker, the rocker drive is
designed in -6- such a way that it can transmit actuating forces both in the
loading direction and in the  releasing direction. It is preferably
constructed in the form of a connecting-rod or eccen- tric drive. It is
possible to achieve high advancing frequencies with drives of this type,
since, in the event that the release movement is not produced by weight
and/or spring  forces in the required time due to mass inertia, the said
release movement is constrained by  the rocker drive. In yet a further
preferred embodiment of the apparatus, the control rocker is connected  by
way of a connecting rod to a component which is fix with respect to the
apparatus, so  that the said control rocker, in combination with the
coupling points to the pair of clamping  



grippers and to the pair of displacement grippers, occupies precisely
defined positions with  respect to the housing during operation. If the
coupling point of the connecting rod on the  control rocker coincides with
the coupling point of one of the two pairs of grippers, which  is preferred,
this provides the advantage that a common coupling point can be formed, and
this saves production costs and available space. In this case the coupling
point of the  connecting rod advantageously coincides with the coupling
point of one of the two pairs of  grippers which is nearest to the control
end of the control rocker, since, as a result, designs  are possible in
which a satisfactory compromise is achieved between as large as possible a
length of the connecting rod, which is desirable from a kinematic viewpoint
(as small as  possible an angle of rotation at the mounting points in order
to minimize the horizontal  movement of the control rocker), and as short as
possible a length of the connecting rod,  which is desirable from the
viewpoint of the mounting (as large as possible an angle of  rotation at the
bearing points in order to prevent damage to the bearings), without an  



unnecessary enlargement of the structural dimensions. In yet a further
preferred embodiment of the apparatus, all the force-introduction  points
into the control rocker, or in the case of a plurality of introduction
points for the  same force the respective resulting force-introduction
points, are situated in a plane which  is at a right angle to a pivot axis
of the control rocker, so that the rocker is free of torsional -7- moment
during operation. In this case it is preferred that the plane, in which the
force- introduction points are situated, extends through the longitudinal
axis of a semi-finished  material which is to be advanced by the apparatus
during operation. As a result of these  steps, a maximum degree of precision
and a long service life can be achieved. Further preferred embodiments of
the invention are set out in the dependent claims  and in the description
now following, with reference to the drawings. In the drawings Fig. I is a
longitudinal section through an advancing apparatus according to the inven- 



tion; Fig. 2 is a section through the advancing apparatus along the line A-A
in Fig. 1, and  Fig. 3 is a section through the advancing apparatus along
the line B-B in Fig. 2. Fig. 1 is a longitudinal section through a
gripper-type advancing apparatus according  to the invention for the
intermittent supply of a band-like material 22 to a blanking press  (not
shown). The advancing apparatus comprises a pair of displacement grippers 4,
7  running forwards and backwards during operation for advancing the
semi-finished material  22 in an advancing phase, a pair of clamping
grippers 24, 27 - situated behind the pair of  displacement grippers 4, 7 in
the illustration in Fig. 1 and therefore visible only in Fig. 2 - for
holding the semi-finished material 22 in a fixed manner during an operating
phase in  which no advancing movement takes place, and a control rocker 12
to which the pair of  displacement grippers 4, 7 and the pair of clamping
grippers 24, 27 are coupled  mechanically and by means of which the
interaction of the pair of displacement grippers  



and the pair of clamping grippers is controlled, as one end of the said
control rocker 12 - the control end of the control rocker 12 according to
the claims - is moved up and down by  means of an eccentric drive 40, 42,
42a, 44, 45 during operation (see Fig. 3). The driving  energy for the
advancing apparatus is supplied from the blanking press by way of a
universal joint shaft 20. Instead of the said universal joint shaft 20, it
would also be  possible for a drive motor, preferably a servo-motor, to
provide the driving energy. As is 




