-1- Apparatus for the intermttent supply_of a sem -finished material in the
formof a band or a wire to a press The present invention relates to an
appardtus for the intermttent supply of a senm- finished material in the
formof a band or a wire to a press, according to the preanble of Caim1.
In the industrial production of small pressed and punched parts, use is nade
today of high-speed presses to which a sem -finished material in the form
of a band or a wire is supplied intermttently by nmeans 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
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novenent of the pair of displ cenent Lippers. After each advance, the
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exact positioning of the said material by means of a positioning nenber in
the press. Wiilst the roller-type advanci ng apparatus known at present have
the advantage that they are relatively conpact, inexpensive and robust and,
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| i near 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 afier 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 alnost inevitably to marks and scratches.
In contrast, the gripper-type advanci ng2apparatus known today are ideally
suitable for the processing of very sensitive sem-finished naterial s,
since during the advance the latter 1is not rolled over but is clanped only
at individual |ocations on relatively large areas in the grippers, so that
contact between the advanci ng nenber and the sem -finished product occurs
only | ocafamjachfage, f}‘ﬁth’dd?atdﬁéﬁ?osé g itably soymagks agdseratehes-ace pressing t akes

pl ace. The crucial drawback of the gripper-type advanci ng devi ces known at
present, however, is that they allow only relatively | ow advancing
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addition, the apparatus conprises a control rocker with a rocker drive
coupled to one control end of the said control rocker. The pair of
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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 intermuttent 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
compnses 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 matenal



opened and closed in an alternating manner by the reciprocating novenent of
a control end of the control rocker wigh the rocker drive, in order to

all ow'the senmi-finished material 1 -3- to be alternately advanced and hel d
in a fixed manner with the apparatus. In this case the control rocker, the
pair of clanping grippers and the pair of displacenent grippers are
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possi bl e to make gri pper-feedi ng apparatus avail abl e which can be operated
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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 resuit 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



beari ngs an opti mum supply of lubricant to the sliding faces is provided as
a result of the <change of play. In a pgeferred enbodi nent 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
pi vot axis of the control rocker, the coupling point of the pair of

di spl acenent _grippers to the control rocker being situated between the
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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.



overcone forces of inertia, and this pronotes a rapid closure during
operation and, in addi- tion, makes it-possible to set the clanping forces
of the grippers within narrow limts. In this case it is preferable for the
pair of clanping grippers and the pair of displace- nent 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- engagenent point of the spring elenment or, in the case of
a pluralit
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di spl acenent grippers of the apparatus have in each case one half of the

gri pper s thitkndsséss non-novable in the closing direction and one hal f of the

grippers which is novable in the <closing direction. In this case the

novabl e hal ves of the pairs of grippers are coupled in

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 tnertia and play, are omitted.

In yet a further preferred embodiment of the apparatus, 1n order to carry out the reci-

procating movement of the control end of the control rocker, the rocker drive is designed in



each case to the control rocker in such a way that during the opening and
closing of the respective pair of grijgers the control rocker perforns a
nmovenent in substantially the same direction as the opening and cl osing
movenment of the novable half of the grippers in the region of the coupling
point of the said pair of grippers, i.e. for exanple when the novable half
of the grippers is raised the control rocker is |ikew se raised and when the
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directi or}h?l releasing direction. It is preferably constructed in
the formo aconnectlng rod or eccen- tric drive. It is possible to achieve
hi gh advanci ng frequencies with drives of this type, since, in the event
that the rel ease novenent is not produced by weight and/or spring forces in
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| f the coupling point of the connecting rod on the
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 advantageousty 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 smal! 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 ptane which

is at a right angle to a pivot axis of the control rocker, so that the rocker is free of torsional



control rocker coincides with the coupling point of one of the two pairs of
grippers, which is preferred, this provides the advantage that a conmon
coupling point can be forned, and this saves production costs and avail able
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
I's nearest to the control end of the control rocker, since, as a result,
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which is to bet®vanced by the apparatus during operation. As a result of
these steps, a maxi num degree of precision and a long service |ife can be
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the drawings. In the drawings Fig. 1 is a longitudinal section through an
advanci nFigppanas sactian tlodghnthe tadvdriceng apperatus along the line B-B in Fig. 2.

O

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 serm-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



tion; Fig. 2 is a section through the advancing apparatus along the line A-A
in Fig. 1, and Fig. 3 is a section thrpugh the advanci ng apparatus al ong
the line B-Bin Fig. 2. Fig. 1 is a longitudinal section through a

gr.i pper-type advanci ng apparatus according to the invention for the
intermttent supply of a band-like material 22 to a bl anking press (not
shown). The advanci ng aPparatus conprlses a_pair of displacenent grippers 4,

7 ru][]nl ﬁglqeﬁfr\ikﬁr%at&}?& BovRRantgef 'éaﬁrqnh‘gzrﬁﬂbé-‘ﬁatt shaft 3%}8 faﬁé:%o #Hgain

2
SETpple:rQ' ot 16 o & pinftmt € aadogmc?q?ﬁwg el By fsﬁfcﬁql Srikcmpelanisnt i ][rgala 7 in
t i i L
o ng“fsh%mf;'ggn% i g ARE T 5595l 4§45 A0 e e v

12

D2 ch B R RGBT b hoKSedl”SRuiBBRAE R8RDE S TRENE
grippers cgﬁnnl\a)?ltslﬁraedb&s?%% ?1'9: EiaéH (fé‘lol]y glﬂge l?lbfenl%ae?(r}s %evggidc Iﬁc#etllr?ﬁntal in

interaction o sp Acaient gr ers the p C

gri ppers

control é% quﬂkhgb%§ﬂ¥$%ﬁ0?§c q?gi %HEF% é% ﬁggf&ﬁ§ﬁﬁ%§gd up
and down rddf 3 fifto %‘%‘i‘ﬂlﬁiﬂﬁl Mo Ret &f ﬂerpmﬂ@fedl Jﬁﬁ’oenﬂe'i:lt 4,7.
operation see g 3). e driving energy for the advancing a paratus i's

suppl i ed Theammihe tB"tﬁrﬁﬁnﬂgydarﬁ?}?chéfd VR RE 1GwertiiVE b e ¢£f 6t dBpREdmeR.
Instead of the said universal joint shaft 20, it would so be p055| ble for

a drive gBippérs 4pT Dlyer dlhying sE6¢ § whigH Riforniédl Y O iupBert tigf 461 the@ippBeragdl . As
is -8- evident, the rotational novenent of the universal joint shaft 20 is

def | ect edvioch 13 fastemddrby habd Sd andig therpfone mertBingesbla Thefii@ibnahainedidn A
speci al crank mechanismin the main shaft 16 produces a purely horizontal
novenent betweenpihe gfr fof odisplacentene gsippershéyr 7zamdt #e baml emperial 29, nghwebniser t ed
by way of a vertically displaceable bearing 50 into a continuously

adj ust ablnecdspary domeadvancinggirposas, ia pgedided itethisevayl. The sai d i ncrenent al

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 is 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 haif 4 of the pair of displacement
grippers 4, 7 is guided n 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 7a 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



angle is then transmtted to a shaft 2 with a spur gearing 2a and after that
it is converted by way of a gear rod 3into a |ongitudinal novenent of the
pair of displacenent grippers 4, 7. The band 22 to be conveyed is pressed
onto the lower half 7 of the pair of displacenent grippers 4, 7 by a

cl anpi ng shoe 5 which is fornmed by the upper half 4 of the grippers and
which is fastened by screws 5a and is _therefaore interchangeable. The

frictiondB #mnxthihwapdhaeanireliackssild ipvagable Vel ithig hepigaresessaryzfoand t he

band material. .22, ich is necessary for advancing purpose s produced in
this way.the@lw 8 @AY AMCIEARPARAYRLP ‘zﬁsehtfgglf renpiiiekneshiovey the baed Plaﬂam ong
the line A-A.in Fig.,. 1 .through the gripper-type advanci ng apparatus, a
spring 2%° BH?tF‘@gedbﬂeghB’cﬁquFm’é’Pud 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 clanping grippers 24, 27 is
opened and 1 dj . Qr4 r . h S o clanmp
the band 22 1HFTE slrpSingchll BEEERing SRR Be dgindel i 33507 Rl 13° £ 50T
11 and by, fi:a; I -\ a ' r itted
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t he spri grg feorce gy t;ﬂg gul gigoo 9 b>}/r way %ﬁ ga eﬁu?ﬁlﬁﬁg 4a. The |lower half 7
of the pair of displacenent grippers 4, 7 is guided in a horizontally
novabl e manner by four bearing bushes 7a on guide rods 8, 8a and carries
the pins 6, Tha.cofol cketi Idekts tbbeFeRinSd $Wiyighit ridtébn i, ordéy Gk hEPWE of dsect i on
t hrough the gripper-type advancing apparatus along the line B-Bin Fig. 2,
t he cont pldcement@ippt 4,5 didlthe pair pOShinping gripperds\@d, 2D R1ag beiopangdoadd claked 14a by
way of the ends of the pin 13. The connecting rods 14, 14a in turn are
suppor t edn am attéraatigymanger X8r tife Hahd naadersad @2 rtg bamitarmatelns adwaneed amf held ireabol t s

| -9- 48, 48a. In this way, the control rocker 12 is variable vertically,
this bei rigged ommpsaro flos 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 turmed 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



the ability of the advancing apparatus to be set to different thicknesses of
the band and a possible internedi ate-liotti ng operation. The pre-stressing
force of the spring 29 can be adjusted with a rotary knob 15. A flange 28
lismts the end positions possible, and an unintended change of the force is
prevented in nornal advancing operation by a clanping mechani sm 28a. The
control rocker 12 has to be set in a swinging notion_ jn order that the pair

of dis- praaessgsd igrthglupging 237 0fthe rﬁenﬁ'agraperraeeanﬁhwagrq foibiep! gcezrzpntm may
be opened .and cl |ternatin er fqr the. pand mat er 22 to
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each ot her |s made possi bl e by the A dham coupling. An eccentric bush 42a,
whi ch produces a lifting noveent of the control end of the control rocker
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downwards in order to set the apparatus to different thicknesses of the
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di spl aceatsiyeofmaabelts 31,83a slot. The entire rocker drive and the contro
rocker 12 with all their associated nmechani sns

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 is 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 spindie 35, as a result of which

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



-10- are arranged in the housing 23 of the advancing apparatus. The pair of
di spl acenent grippers 4, 7 is fitted-iln-the housing cover 27. The yoke 9a
is guided in a special guide 27a. The cover 27 is connected by screws 27b
to. the housing 23. The play between the gear rod 3 and the pinion 2a can
al so be set or mnimzed respectively by this connection. The pair of
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two pairs of grippers 4, 7, , 27 are clos at the Same tine can occur
onl'y whenyré@ntc@iesclampingmidchesiwaedaby 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 dowwards 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

possi ble for horizontal forces to be transmtted at all. As is evident from
Fig. 2, the end of the control rocker 12 opposite the control end has a
stop elenent 34. If the control rocker 12 arrives at a specified point in
the vicinity of the |ower dead centre of the press, then the stop el enent
34, if the advancing apparatus is



operated in the internediate lifting operation, will contact a spindle 35,
as a result of which the pair of clanping grippers 24, 27 will be rel eased
and the band material 22 will be freed, -11- so that the latter can be

ordi entated by neans of a catching pin in the tool of the press. The nonent
or the start of this brief release of the band material - referred to as the
inter- nediate lifting - in the vicinity of the | ower dead centre of the
press is capabl e of being set by théﬂéﬂﬂﬁdle 35 in a continuous manner. In
addition, the spindle 35 can be set in such a way that no internedi ate
lifting takes place. In this case, too, a flange 36 bounds the possible end
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control rocker wherein the ‘pair of spl acenment grip 4, 7) and

the pair ofcoalrBImRbRG (95) Witk b Fodkéf drive’ %409&2_429}1411, 29) ERpIa ook l¥nttdl hite
control rocker (12) in’'such a way that during operation they can be opened

and cl osed idT thdsadd E&tidRkddker (1ZRNAIRdreilYhe St Of iSFhdentbnt ${4, G) asieof the
control rocker (12) with the rocker drivgﬁ(40,§%2, 42a,§ﬂp4‘§f€? (45)? i n order
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held in a fixed manner with the apparatus, characterized in
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-fimshed 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 in 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-



that the control rocker (12) and the two pairs of grippers (4, 7; 24, 27)
are designed and are coupled to one angt-her in such a way that in the
absente 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
Claiml, characterized in that the two pairs of grippers (4, 7; 24, 27) are
coupl ed to tWard @HH@PBT‘?@@Ré@“ﬁﬂfydafﬂ§6pﬁ¥@’Qﬂ%%éﬁfapart from one anot her
as viewed in a direction transverse to a pivot axis of the control rocker
(12), and the coupling point of the pair of displacenent grippers (4, 7) to
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according to any one o e pre |ng char act at one or

more pre-stry fing Rlertgnsqoyrent s (29), |n particul ar one or nore
conpression 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 elenments (29).

5. An appar Anspresos sicofih@o@RinWicharhotert® i frd thetwomlirsofigrippds pai rs of
grippers (4, 7; 24, 27) are coupled to the control rocker (12) at points

spaced apart7; f2r4o P7praee camslédes ths comteolerdcker @2yt pointospacedape rfsen topea
pi vot axis of the control rocker (12), and the force-engagenent point of
t he spring ahnethents ¢2®)kdan a directiie ransersefto a mivotradis 6f/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 1s 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
is non-movable in the closing direction and one half (4, 24) of the grippers which is
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;



of spring elenents, the resulting force-engagenent point is situated, in
particular, cen- trally in the region -b@gt-ween the two coupling points of the
pairs of grippers (4, 7; 24, 27). 6. An apparatus according to any one of
the preceding Cains, 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)

Wmch are noyvab] ovvard each qQther in order to close the pairs of
grippers (4,%%;2 ?gﬁw soqtrolackae] %bvav&el%w\ﬁmm andhe same direehioy gethe; o
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t he preceding d ai s, characterlzed in that the pairs of grippers (4, 7;
24, 27) have in each case one half (7, 27) of the grippers which is

ooV ARabiait BERIpEld OBl oD RIACRRBRS ndfne S0 pdlf BB TR

i'fection ey are oup

control rockerys(3)ark ?01,352% the ¥EHrdl ?@acefﬂarzzﬁgv&ag%f%ﬁiytweorﬁa@e'u@ Rai(pg of

t he respective pai'r rippers (4, 7; he control rocker
(12) perforr@)%g&“@m in the sane direction as the opening and closing
novenent of the novable half (4, 24) of the grippers in the region of the
coupling point of the respective pair of grippers (4, 7; 24, 27). 8. An
apparatus according to Claim7, characterized in that the two pairs of
gri ppers 4.4, An #ppatdins 2dording te anpbatofl the preeeding Olains| eldeacterized ibyhatpin of a
single connecting rod (11, 32) in each case. 9. An apparatus according to
any one of tdrdempoaanagiongthel racipmcatiipmastmentaddhe cortttvhend ofithearodtrol tookerar ry
out the reciprocating novenent of the control end of the control rocker
(12), the apparatus has a rocker drive (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.



(12), the apparatus has a rocker drive (40, 42, 42a, 44, 45) which can
transmt actuating forces both in the Losding direction and in the

rel easinhg direction, in particu- lar a connecting-rod or eccentric drive
(40,s 42, 42a, 44, 45). 10. An apparatus according to any one of the
preceding O ains, characterized in that the control rocker (12) is

connect ed bé way of a connegting rod 14, 14a) to._a conponent which is
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it. An apparatus according to any one of the preceding Cains, characterized
inthat all the force-introduction points into the control rocker (12), or
in the case of a plurality of introduction points for the sane 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 torsiona

nmonment during operation. 1 15 12. An apparatus according to Caim11,
characterized in that the plane in which the force-introduction points are
situated extends during operation through the longitudi- nal axis of a

sem -finished material (22) to be advanced by the apparatus.



