-1- Apparatus for the intermttent supply of a sem -finished materi al

formof a band or a wire to a press The present
apparatus for the intermttent supply of a sem - finished nateri al
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In the industrial production of small pressed and punched parts, use is nade
hi gh- speed presses to which a sem -finished material in the form
of a band or a wire is supplied intermttently by means of a synchronized
supply apparatus. For advancing purposes the sem -finished material is
clanped in the supply apparatus between two rollers or in a pair of
di spl acenent grippers and it is advanced by a rotational novenent of the

t oday of

rollers in opposite directions with a specified rotational

angle or a linear

novenent of the pair of displacenent grippers. After each advance, the
cl anpi ng of WpParatns for the iakermittent 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



material between the rollers or in the pair of displacenent grippers is

di scontinued in each case and the rollers or the pair of displacenent
grippers are set back again to the starting situation, in which case the
sem -finished material is clanped in a fixed manner with a clanping guide
or a pair of clanping grippers. After that, the next advanci ng procedure is
carried out, optionally after perform ng an additional internediate lifting
step in which the sem-finished material is released for a short tinme in
the supply apparatus in order to permt an exact positioning of the said
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rol |l er-type advanci ng apparatus known at present have the advantage that
they are relatively conpact, inexpensive and robust and, in addition, are
suitable for relatively high advancing frequencies, they have the maj or
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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



contact face, and this | eads alnost inevitably to marks and scratches. In
contrast, the gripper-type advanci ng apparatus known today are ideally
suitable for the processing of very sensitive sem -finished materi al s,
since during the advance the latter is_not rolled over but is clanped only
at individual |ocations on relatively r%rge areas in the grippers, so that
contact between the advanci ng nenber and the sem -finished product occurs
only locally and, in addition, significantly | ower surface pressing takes
pl ace. The crucial drawback of the gripper-type advanci ng devi ces known at
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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



Accordingly, the apparatus according to the invention for the intermttent
supply of a sem-finished material in the formof a band or a wire to a
press conprises a pair of dis- placenent grippers which run forwards and
backwards, preferably in a linear manner, during operation and by which the
seni-finished material is advanced in af-advancing phase. In addition, the
apparatus conprises a stationary pair of clanping grippers by which the
sem -finished material is held in a fixed manner in a non-advanci ng phase,
i.e. in a phase in which the sem -finished product is at a standstill. In
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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.



to be alternately advanced and held in a fixed manner with the apparatus. In
this case the control rocker, the pair of clanping grippers and the pair of
di spl acenent 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 thé-control rocker both the pair of
clanping grippers and the pair of displacenent grippers are closed, i.e. in
order to produce a situation in which the two pairs of grippers are cl osed
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. [myethfrthevopreiferred brabadiate rof clengppaatusgtht pair o6 niamping grippéer , t he
pair of clanping grippers and the pair of displacenent grippers is thus
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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 1s 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



gri ppers and/or by spring forces acting upon the said system On account of
the design, according to the invention, of the system conprising the
control rocker, the pair of clanping grippers and the pair of displacenent
grippers, it becones possible to nake %ripper-feeding apparatus avail abl e
whi ch can be operated at substantially®higher advancing frequencies than
coul d 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 systemfor
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enbodi ment of the apparatus, the two pairs of grippers are coupled to the
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direction trans- verse to the pivot axis of the control rocker, the coupling
poi nt of t H&ncpainy thgfevmtstbqltdh@ﬁ@mse movement 1s 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 1s 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



grippers to the control rocker being situated between the coupling point of
the pair of -4- clanping grippers and the control end of the control rocker,
and preferably centrally between them This results in the advantage that
the clanping force of the pair of dis- glacenent grippers is greater in the
advanci ng phase than the clanmping force’of the pair of clanping grippers in
t he non-advanci ng phase, which is preferred since the pair of dis- placenent
grippers must additionally overconme the nmass inertia of the sem -finished
material to be advanced as well as frictional forces. In a further preferred
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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.1 is a longitudinal section through an advancing apparatus according to the inven-

tion;
Fig.2 is asection through the advancing apparatus along the line A-A in Fig. 1, and

Fig.3 isasection 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 maternal
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



and the coupling nenbers can be utilized in order to close the grippers. In
yet a further preferred enbodi nent of the apparatus, one or nore
pre-stressed spring elenments, preferably one or nore pre-stressed
conpression springs and/or tensile springs, engage on the control rocker,
in such a way that a closing of the parﬁs of grippers 1is assisted by the
spring force of the said spring elenents. As a result, in order to close the
grippers by the rocker drive, at nost |ow additional actuating forces are
required in order to overcone forces of inertia, and this pronotes a rapid
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angle is then transmitted to a shaft 2 with a spur gearing 2a and after that it is converted by
way of a gear rod 3 into a longitudinal movement of the pair of displacement grippers 4, 7.
The band 22 to be conveyed is pressed onto the lower half 7 of the pair of displacement
grippers 4, 7 by a clamping shoe 5 which is formed by the upper half 4 of the grippers and
which is fastened by screws 5a and is therefore interchangeable. The frictional connexion
between the pair of displacement grippers 4, 7 and the band matenal 22, which is

necessary for advancing purposes, is produced in this way.

As is evident from a study of Fig. 2, which shows a section along the line A-A in Fig.
1 through the gripper-type advancing apparatus, a spring 29 supported on a collar stud 15a
exerts a pressing force directed vertically downwards upon the control rocker 12 by way of
a cover 30. In the situation illustrated, in which the pair of clamping grippers 24, 27 is
opened and the pair of displacement grippers 4, 7 1s closed so as to clamp the band 22, this
force is passed on by way of a pin 13 to a guide member 11 and by way of a further pin 10
to a yoke 9a with a guide rod 9 fitted therein. The upper half 4 of the pair of displacement
grippers 4, 7 is guided in a vertically movable manner on pins 6, 6a and is acted upon with
the spring force by the guide rod 9 by way of a bushing 4a. The lower half 7 of the pair of
displacement grippers 4, 7 is guided in a horizontally movable manner by four bearing

bushes on guide rods 8, 8a and carries the pins 6, 6a.

As is evident from a study of Fig. 3, which shows a section through the gripper-type
advancing apparatus along the line B-B in Fig. 2, the control rocker 12 is held in position
by two connecting rods 14, 14a by way of the ends of the pin 13. The connecting rods 14,

14a in turn are supported in the housing 23 of the advancing apparatus by way of axle bolts



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
enbodi ment of the apparatus, the pair of clanping grippers and the pair of

di spl acement grippers have in each case%an upper half of the grippers and a
| ower half of the grippers which are novabl e towards each other in order to
close the pairs of grippers and are novabl e away from each other in order
to open the pairs of grippers. 1In this case, the lower half of the grippers
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alignnment with the face of the supply bench for all thicknesses.
The pre-stressing force of the spring 29 can be adjusted with a rotary knob 15. A

flange 28 limits the end positions possible, and an unintended change of the force is

prevented in normal advancing operation by a clamping mechanism 28a.

The control rocker 12 has to be set in a swinging motion in order that the pair of dis-
placement grippers 4, 7 and the pair of clamping grippers 24, 27 may be opened and closed
in an alternating manner for the band material 22 to be alternately advanced and held in a
fixed manner. To this end, the rotational movement of the main shaft 16 is transmitted by
way of two sprocket wheels 17a, 17b and a chain 17 to a shaft 43 which is coupled by way
of a so-called Oldham coupling to a rocker-drive shaft 42. An offsetting of the axes of
rotation of the shafts 42, 43 with respect to each other is made possible by the Oldham
coupling. An eccentric bush 42a, which produces a lifting movement of the control end of
the control rocker 12 during the rotation of the rocker-drive shaft 42, is mounted on the
said rocker-drive shaft 42 which is mounted with slide blocks 44 with ball bearings 44a in
the control end of the control rocker 12. The eccentric bush 42a is mounted with two
needle bearings 45 in the head of a displacement spindle 40. The slide blocks 44 are
guided in horizontal slots in the control end of the control rocker 12 and, in this way, have
the degree of freedom required. The spindle 40 can be displaced upwards or downwards in
order to set the apparatus to different thicknesses of the band material 22 to be advanced,
in that a spindle nut 38 mounted in a flange 37 is tumed after a securing screw 39 has been
loosened. In order to prevent the spindle 40 from turning during this, a guide element 41 is
provided in which the head of the spindle 40 is guided in a vertically displaceable manner

n a slot.

The entire rocker drive and the control rocker 12 with all their associated mechanisms



In yet a further preferred enbodi nent, the pair of clanping grippers and the
pair of displacenent grippers of the apparatus have in each case one half
of the grippers which is non-novable in the closing direction and one half
of the grippers which is novable in the <closing direction. In this case the
novabl e hal ves of the pairs of gripperd0are coupled in each case to the
control rocker in such a way that during the opening and cl osing of the
respective pair of grippers the control rocker perforns a novenent in
substantially the same direction as the opening and cl osing novenent of the
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The pair of clamping grippers 24, 27 has substantially the same design as the pair of

displacement grippers 4, 7. In this case, too, the upper half 24 of the grippers 1s guided in a

vertically movable manner on pins (not shown). The said pins, however, are screwed

directly into the cover 27 which is fixed with respect to the apparatus and which at the

same time forms the lower, fixed half 27 of the grippers. In addition, in this case, too, a

guide member 32 connects the upper half 24 of the grippers to the control rocker 12 by

way of two bolts 31, 33.

As becomes evident from a detailed observation, in this case the system comprising
the pair of clamping grippers, the pair of displacement grippers and the control rocker is
designed according to the invention in such a way that a state in which the two pairs of
grippers 4, 7, 24, 27 are closed at the same time can occur only when no forces are
introduced by the rocker drive 40, 42, 42a, 44, 45 into the control end of the control rocker
12, i.e. neither supporting or actuating forces directed in a direction vertically upwards nor
supporting or actuating forces directed in a direction vertically downwards are introduced
into the control end of the control rocker 12. On account of the bearings 44 guided in hori-
zontal slots in the control end, it is not possible for horizontal forces to be transmitted at

all.

As 1s evident from Fig. 2, the end of the control rocker 12 opposite the control end has
a stop element 34. If the control rocker 12 arrives at a specified point in the vicinity of the
lower dead centre of the press, then the stop element 34, if the advancing apparatus is
operated in the intermediate lifting operation, will contact a spindle 35, as a result of which

the pair of clamping grippers 24, 27 will be released and the band material 22 will be freed,



costs, mass inertia and play, are omtted. In yet a further preferred

enbodi nent of the apparatus, in order to carry out the reci- procating
novenent of the control end of the control rocker, the rocker drive is
designed in -6- such a way that it can transmt actuating forces both in the
| oading direction and in the releasindgldirection. It is preferably
constructed in the formof a connecting-rod or eccen- tric drive. It is
possi bl e to achi eve high advancing frequencies with drives of this type,
since, in the event that the rel ease novenent is not produced by wei ght

and/ or  spr i@at the RS cAn'beldfentakl Bl nsdnd bf‘?ca@éﬁ%g&?m Phe tddi6f {Heiresg.h?hésa' d

rel ease novenent 1s constrained by the rocker Ive. In yet further

preferred gohedi st sttt MBisRRATALALE of tIELLANhAtEal OfKSFedit6 a6 ANRESEd by
way of a connecting rod to a conponent which is fix with respect to the

appar at us, mediatetlifang + reths aicthityfititedbweradeké tentre pf thepbést & dapablevbf Beirtgvet
coupling points to the pair of clanping
by the spindle 35 in a continuous manner. In addition, the spindle 35 can be set in such a
way that no intermediate lifting takes place. In this case, too, a flange 36 bounds the
possible end positions of the spindle 35, and an unintended change of the latter can be

prevented by a clamping mechanism 36a.



grippers and to the pair of displacenent 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 comiZn coupling point can be fornmed, and
this saves production costs and avail able space. In this case the coupling
poi nt of the connecting rod advantageously coincides with the coupling
poi nt of one of the two pairs of grippers which is nearest to the control
end of the control rocker, since, as glarilﬁ?:ult, designs are possible in

whi ch a satisfactory conprom se is ac d between as large as possible a
| ength of the connecting rod, which is desirable froma kinematic vi ewpoi nt
(as small as possible an angle of rotation at the nounting points in order

to mnimzqg.the Heirame Mrake infBMRIRBN PR of Beenfioitishell maeskER)) inahéfoas oshort as
possible a length of the connecting rod, which is desirable fromthe

vi ewpoi nt of thendownt wirg t6 aspless; yathas peosdi bsptacamesngippest (4, Mhtmbniog at t he

bearing points in order to prevent damage to the bearings), wthout an
forwards and backwards during operation, for advancing the semi-finished material
(22) in an advancing phase, a stationary pair of clamping grippers (24, 27) for holding
the semi-finished material (22) in a fixed manner in a non-advancing phase, and a
control rocker (12) with a rocker drive (40, 42, 42a, 44, 45) coupled to one control end
of the said control rocker (12), wherein the pair of displacement grippers (4, 7) and the
pair of clamping grippers (24, 27) are coupled mechanically to the control rocker (12)
in such a way that during operation they can be opened and closed‘ in an alternating
manner by reciprocating the control end of the control rocker (12) with the rocker
drive (40, 42, 42a, 44, 45), in order to allow the semi-finished material (22) to be
alternately advanced and held in a fixed manner with the apparatus, characterized in
that the control rocker (12) and the two pairs of grippers (4, 7; 24, 27) 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 (40, 42, 42a, 44, 45) upon the control end

of the control rocker (12) the two pairs of grippers (4, 7; 24, 27) are closed.

2. An apparatus according to Claim 1, characterized in that the two pairs of grippers (4,
7; 24, 27) are coupled to the control rocker (12) at points spaced apart from one
another as viewed 1n a direction transverse to a pivot axis of the control rocker (12),
and the coupling point of the pair of displacement grippers (4, 7) to the control rocker
(12) is situated, in particular, centrally between the coupling point of the pair of

clamping grippers (24, 27) and the control end of the control rocker (12).

3. An apparatus according to one of the preceding Claims, characterized in that the
apparatus is designed in such a way that the two pairs of grippers (4, 7; 24, 27) can be

opened and closed in an alternating manner during operation by an upward and down-



unnecessary enl argenent of the structural dinmensions. In yet a further
preferred enbodi nent of the apparatus, all the force-introduction points
into the control rocker, or in the case of a plurality of introduction
points for the sane force the respective resulting force-introduction
points, are situated in a plane which- s at a right angle to a pivot axis
of the control rocker, so that the rocker is free of torsional -7- nonent
during operation. In this case it is preferred that the plane, in which the
force- introduction points are situated, extends through the |ongitudinal

axi s of a semvaliinidvehRsl of i @hiréll enMaF 8 coird] eodker @gyanced by the apparatus
during operation. As a result of these steps, a maxi num degree of precision
and a long service |life can be achieved. Further preferred enbodi nents of
the invention are set out in the dependent clainms and in the description
now f ol | ow#ngAn wppanatusdcerrdmgao ary anse! theaprgcadisg Claims,ieharpctexizad in thagond s a

| ongi t udi nal section throggh an advanci ng apparatus according to the inven-
Or more pre-stresse

spring elements (29), m particular one or more Compression
springs (29) and/or tensile springs, engage on the control rocker (12), in such a way
that a closing of the pairs of grippers (4, 7; 24, 27) is assisted by the spring force of the

said spring elements (29).

5. An apparatus according to Claim 4, characterized in that the two pairs of grippers (4,
7; 24, 27) are coupled to the control rocker (12) at points spaced apart from one
another as viewed in a direction transverse to a pivot axis of the control rocker (12),
and the force-engagement point of the spring element (29) or, in the case of a plurality
of spring elements, the resulting force-engagement point is situated, in particular, cen-
trally in the region between the two coupling points of the pairs of grippers (4, 7; 24,
27).

6. An apparatus according to any one of the preceding Claims, characterized in that the
two pairs of grippers (4, 7; 24, 27) have in each case an upper half (4, 24) and a lower
half (7, 27) which are movable towards each other in order to close the pairs of
grippers (4, 7; 24, 27) and are movable away from each other in order to open the pairs
of grippers (4, 7; 24, 27), wherein the lower half (7, 27) of the grippers is designed so
as to be non-movable in the closing direction and the upper half (4, 24) of the grippers

is designed so as to be movable in the closing direction.

7. An apparatus according to any one of the preceding Claims, characterized in that the
pairs of grippers (4, 7; 24, 27) have in each case one half (7, 27) of the grippers which
1s non-movable in the closing direction and one half (4, 24) of the grippers which 1is
movable in the closing direction, and they are coupled to the control rocker (12) in

such a way that during the opening and closing of the respective pair of grippers (4, 7;



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 advanci ng apparatus al ong
the line B-Bin Fig. 2. Fig. 1 is a longitudinal section through a

gri pper-type advanci ng apparatus according to the invention for the
intermttent supply of a band-Ilike matéfial 22 to a bl anki ng press (not
shown). The advanci ng apparatus conprises a pair of displacenent grippers 4,
7 running forwards and backwards during operation for advancing the

sem -finished material 22 in an advanci ng phase, a pair of clanping
grippers 24, 24 27)shd catelrdeed (1d) paiorini 4 mobemdtit Sp tRC e tirgtioppertse 4, 7 in
the illustration in Fig. 1 and therefore visible only in Fig. 2 - for

hol di ng t he sepenigiandshiethgrabeemadt of 2hdé moaatile xeld (Anld)eof thargripgeranndper at i ng
phase in which no advanci ng novenent takes place, and a control rocker 12
to whi ch the js&iop obthe ceipdink Remtrahthe wspgspue Bauof gripperd (4.He24d; of cl anpi ng
grippers 24, 27 are coupled nechanically and by neans of which the

i nteraction of the pair of displacenent grippers

8. An apparatus according to Claim 7, characterized in that the two pairs of grippers (4,
7, 24, 27) are coupled to the control rocker (12) by way of a single connecting rod (11,

32) 1n each case.

9. An apparatus according to any one of the preceding Claims, characterized in that, in
order to carry out the reciprocating movement of the control end of the contfol rocker
(12), the apparatus has a rocker dnive (40, 42, 42a, 44, 45) which can transmit
actuating forces both in the loading direction and in the releasing direction, in particu-

lar a connecting-rod or eccentric drive (40, 42, 42a, 44, 45).

10. An apparatus according to any one of the preceding Claims, characterized in that the
control rocker (12) is connected by way of a connecting rod (14, 14a) to a component
(23) which is fix with respect to the apparatus, and, in particular, the coupling point of
the connecting rod (14, 14a) on the control rocker (12) coincides with the coupling
point of one of the two pairs of grippers (4, 7; 24, 27), and in particular with the
coupling point of one of the two pairs of grippers (4, 7; 24, 27) which is nearest to the

control end of the control rocker (12).

11. An apparatus according to any one of the preceding Claims, characterized in that all
the force-introduction points into the control rocker (12), or in the case of a plurality of
introduction points for the same force the respective resulting force-introduction points
in each case, are situated in a plane which is at a right angle to a pivot axis of the
control rocker (12), in such a way that the control rocker (12) is free of torsional

moment during operation.



and the pair of clanping grippers is controlled, as one end of the said
control rocker 12 - the control end of the control rocker 12 according to
the clains - is noved up and down by neans of an eccentric drive 40, 42,
42a, 44, 45 during operation (see Fig. 3). The driving energy for the
advanci ng apparatus is supplied fromtH "bl anki ng press by way of a
uni versal joint shaft 20. Instead of the said universal joint shaft 20, it
woul d al so be possible for a drive notor, preferably a servo-notor, to
provi de the driving energy. As is

12. An apparatus according to Claim 11, characterized in that the plane in which the

force-introduction points are situated extends during operation through the longitudi-

nal axis of a semi-finished material (22) to be advanced by the apparatus.





