| Apparatus for feeding a band-type sem -finished material to a press This
i nvention concerns an apparatus for the preferably intermttent feeding of a
band-type sem -finished material to a press and a nethod for adjusting the
band thickness of a feed apparatus for the feeding of a band-type material
in accordance with the preanbles of the independent patent clains. At the

i ndustrial fabrication of small press and punch parts, nowadays hi gh-speed
presses are used to which a band-type sem -finished naterial is
intermttently fed by nmeans of a syn- cEronised feed apparatus. in this
case, the material band is clanped in the feed apparatus between two feed
roll ers arranged one above the other and is advanced by neans of an in-
termttent rotary novenent of them Depending on the use, between two
feeding intervals in each case the clanping of the material band is
suspended (internediate lifting) in a certain time-slot in order to nake
possi bl e an exact positithﬁgﬁﬂﬁstng~mgﬂﬁnﬁnatbgn@n pé, e.g. by nmeans of a
pilot pin, in advance to the press or punching action, respectively. This is
accom plished in that theenpdénishedd materiat tonaeprgtsscase i s short-time
lifted fromthe band material. Thereby, it is essential that the feed
apparatus is always exactly set to the thickness of the band material in
order to ensure that, during the feeding action the required clanping force

between the feed rollers is achiev sa nni ng
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t he banﬁdé’@hgém@atéﬁtbﬁ"ﬁs spindle drive or a hydraulic cylinder, arrangi ng
the new band material between the feed rollers and then placi ng down again

the upper feed on the band materi al by actuating the spindle drive or the
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ci fic pcdepenhicwhigh .a\}f@nfidyq%efwafmrawﬁ@atﬁa@lé?r méﬁrm't@nﬂy fed by means of a syn-
chronised feed apparatus. in this case, the material band is clamped in the feed apparatus

between two feed rollers arranged one above the other and is advanced by means of an in-
termittent rotary movement of them. Depending on the use, between two feeding intervals in
each case the clamping of the material band is suspended (intermediate lifting) in a certain
time-slot in order to make possibie an exact positioning of the band in the press, e.g. by
means of a pilot pin. in advance to ‘the press or punching action, respectively. This is accom-
plished in that the upper feed rolier in each case is short-time lifted from the band material.
Thereby, it is essential that the feed apparatus is always exactly set to the thickness of the
band material in order to ensure that, during the feeding action, the required clamping force
between the feed rollers is achieved and, at the same time, the beginning and the duration of
the intermediate lifting correspond to the technical requirements of the process. For this pur-
pase, the feed apparatus at the introduction of a new material band in each case is individu-
ally set anew to the thickness of same by iiiting (high iifting) the upper feed rolier from the
band material with a spindle drive or a hydraulic cylinder, arranging the new band material
between the feed rollers and then placing down again the upper feed on the band material by
actuating the spindle drive or the hydraulic cylinder. In this case, the return movement must
be controlled by an experienced machine operator so that the upper feed roller takes a spe-

cific position relative to the band-type material.



Only in this way is it possible to ensure with these feed apparatuses that
the other settings, which concern the clanping force and the tine-slot for
the internmediate lifting, remain un- changed during the processing of
material bands with different thicknesses. This has, however, the

di sadvantage that a conplete automati on of the production with the
presently known feed apparatuses is not possible and that the regularly
required adjustnent of the band thickness is tine-consum ng and, noreover,
can only be carried out by experi- enceg machine operating personnel
Therefore, the task to be solved is to provide an apparatus for feeding a
band-type material to a press and a nethod for adjusting the band thickness
of a feed apparatus for feeding a band-type material which do not have the
di sadva es . of the state of the art o | east tially avoid
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cyl i nder neans are connected to the two feed elenents in
such a way that, for high-lifting in the non- feeding operation, one of the
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a new band-type nmaterial between the feed el enents.

This task is solved by the apparatus and by the method according to the independent patent

claims.

A first aspect of the invention concerns an apparatus for the preferably intermitient feeding of
a band-type semi-finished material to an intermittently working press. The ‘apparatus com-
prises two feed elements arranged opposite each other, between which a band-type material
that is to be advanced, in feeding operation is clamped and then in a non-positive manner
can be advanced with them. As feed elements, feed rollers, roller segments or also pliers-
type configurations can be adopted. The feed apparatus alsc comprises high-lifting means
with associated first drive means according to the claims, which can be formed for example
from a hand crank, an electro-motor or a hydraulic or pneumatic cylinder. The high-lifting
means are connected to the two feed elements in such a way that, for high-lifting in the non-
feeding operation, one of the two feed elements, from a position that is closer to the other
feed element, which can for example correspond to the position in which, with a previously
performed feeding action, a band-type material was clamped between the feed elements, is
moveable into a position that is more remote from this (high-lifted position), in which the
clearance between the two feed elements is large enough in order to position withcut any

complication a new band-type material between the feed elements.



Furthernore, the apparatus conprises band thickness adjusting neans with a
positioning elenent. The positioning elenment is connected in such a way to
that particular feed elenent, which is noveable with the high-lifting
means, that, during the novenent of this feed elenent between the
high-lifted position and the position that is closer to the other feed
element, it performs a nmoverment to and fro between a first and a second
position, which is preferably achieved3by a positive coupling in both
directions of novenment of the positioning elenent and the feed el enent.

Mor eover, the band thickness adjusting nmeans conprise non-positive and/or
positive | ocking neans by which the positioning el enment can be | ocked in a
dﬁSi ][eddFtpiﬁw'rmbmw tb@tammtdsh@anﬁ;brrse‘sdmd tthn%C@jmhhpgsrhéér&‘nwnh mhpdislliltwnlrtgo fix
the feed ele n- nected to i.cknes

bosi 1 onc'STEPE. e R HpRe FRMAT g TRO2AE AR SUEGt BRLE V6T PeQanrE o SRR ced
el ement hiah id rﬁoV@Bb%’i\biﬂeth\M Hzé'h ﬁfh@gmﬁe@n§ Ugd, Qur‘v’h@'thé Radvement & thdgedd lehentdr i ve
means, a force can he feed e n the direction of

nt on|
rroverrentbet‘("ﬁﬁ\%rﬂi%hlﬁhé'ﬁﬁqj @HS‘ ‘?rf FB@I “E)%@P%‘ 'QJ’h”lS’uﬂS ﬁB%er tHdﬂ%\%ﬂer fe¢f PlREeBhosi t e

di recti operfoldS mblemEAtAB-ankiffd beieBR INfrsPARY H'%"e@d)d@ Eé'élﬁcﬂblvﬁncfhoig preferably
acconplishing the novenent of the feed el enent, I s noveable with

them fraffiaved Hodincpre CagRlinpdn &ods direstigns 19é ﬂwﬁmenf 8k thechesiioning slggente
hi gh- | '$r¥oeﬁ|1epfeédi tepe%nwmeé\h# mglﬂ?angfm.toh%s@, Jd{tfsﬁﬁ% H{éaﬁgcaﬁ@H@e a&sip&éh% as

required, for feed el ement connec o these In
hi gh-1i f@réiziorpw'ttvradﬂc lnq mﬁgns R WY thermsrtn@a@glqiﬁréemtcpantbeammd lraa desited

force 9eHRiRhAbalEahb ki bht He ddoke pISR8T ih Brdel®> APRETLA LoiBieRtha Al off! ©

the feed elenment novea neaning in the direction away from
t he hi ghredtéd tedit,jo i desired hapah thickowas dosititie hirracthefregitlifihe means amhpesigmd f or

exar’rpl € &BC&QIB ge 'f%édsé@llﬂef‘?t WY is r{’ug@etab i iﬂe%ingﬁjcﬁea Wég%t ®ith the first

uni di recti rau I C Or pneumat I C cyll naer can oper- at ed onl Yy
in the dﬁim@d’oem Bdovae ¢en baexhitehoniofthe dpegdadémedenti is tiwe didection of ooveranipl e

In that gy, gﬁl f\}/\g'rﬁ%ﬁhﬁed é%ﬁ%aﬂﬁ%tbﬁ(ov@ev%i" ﬂ%@ ogéééﬂ%”d;%%n@r‘i‘ BLECIHeORigRL Or

as aflrst ans I's onl rection towards the
hi gh- | i fiifénh pesis arermereli aulta@worcmpm&smmg theemoviepmant of tedeed elementpwhidh, i n

the ot het g8 ALpIRYR TR bosifoihal RoER e SHRP Rea oL B iign

reset novenent of the erative connec
hi gh- | i fiifiedgpositeansithating hefip ohthepost dmm mgams emamenccaapemdram fdr ftdmtﬁeor

ﬁrgteef:’;f“rgg émé‘]ﬁ{) é@}gé@gd tn?gr}esf%ﬁﬁgné‘ﬁﬁﬁrfﬁ{e‘aspés‘&io%h‘ﬁ ENhGKARE S pRsBRNE Ly Pe
put pose
transfer a dnve force generated from the first drive.means in the opposite direction onto the
feed element moveable with these, meaning in the direction away from the high-lifted posi-
tion and towards the other feed element. This can for example be achieved in such a way
that, as first drive means, a unidirectional hydraulic or pneumatic cylinder which can be oper-
ated only in the direction towards the high-lifted position, is used, or for example in that a
spindle nut is advanced by a spindie driven by an electro-motor as a first drive means, which
is only in the movement direction towards the high-lifted position positively coupled to the
feed element, and which, in the other direction of movement, runs into empty space. Accord-
ingly, a reset movement of the feed element operatively connected with the high-lifting
means and of the positioning element coupled with these for the purpose of adjusting the
feed apparatus to the thickness of a band-type material to be processed, for which purpose
this feed element from the high-lifted position into a band thickness position, in which the
feed element lies on the band-type material which is to be advanced and is arranged be-
tween the two feed elements, after a neutralisation of the high-lifting means, e.g. at the pre-
viously mentioned examples by means of a pressureless switching of the hydraulic or pneu-
matic cylinder, resp., or by means of a return movement of the spindle nut into empty space,
is exclusively accomplishable by resetting forces independent of the drive forces of the first

drive means.



this feed element fromthe high-lifted position into a band thickness
position, in which the feed elenent |lies on the band-type material which is
to be advanced and is arranged be- tween the two feed elenents, after a
neutralisation of the high-lifting neans, e.g. at the pre- viously nentioned
exanpl es by neans of a pressureless switching of the hydraulic or pneu-
matic cylinder, resp., or by nmeans of a return novenent of the spindle nut
into enpty space, is exclusively acconplishable by resetting forces

i ndependent of the drive forces of the first drive neans. 4 By this, the
advantage is arrived at, that the return novenent and the touchdown of the
feed elenent coupled with the high-lifting neans, onto the band-type
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positioning elenment at the sane tine forns a part of the high-lifting
means, through which there is the advantage that the appara- tus can be
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particularly precise band thickness ad- justnment is possible.
tn a further preferred embodiment of the apparatus, the positioning element at the same time
forms a part of the high-lifing means, through which there is the advantage that the appara-

tus can be constructed from relatively few individual parts.

If the positioning element of the apparatus is guided along a guide, and is lockable within this
guide by frictional connection with clamping surfaces, it can then securely and iinfinitely vari-
able be locked and the advantage is arrived af that a particularly precise band thickness ad-

justment is possible.



J In yet a further preferred enbodi nent of the apparatus, the positioning

el emrent during its novenent between the position, in which the feed

el enent, which is noving-connected with it, together with the other feed

el enent cl anps the band-type material, and the high-lifted position,
perfornms a translatoric novenent or a novenent along a curved path, a fact
that sinplifies the provision of suitable | ocking neans In yet a further
preferred enbodi nent, the apparatus is designed for the intermttent feeding
of a band-shaped sem -finished material sto a press. Here the apparatus has
internediate |ifting nmeans which are driven by second drive nmeans according
to the clainms and are cou- pled to one of the two feed elenents in such a
way that this feed elenment, in each case be- tween two successive feeding

intervals, is lifted fromthe cl anp g position, which is closer to the
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press, engage positioning openings in the band-type materi'al, since
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preferred if the | ocking of the positioning elenent can take place at a
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press prior to every working cycle, e.g. by means of pilot pins arranged at the tool of the
press, which engage positioning openings in the band-type material, since this is temporarily

released by the feed apparatus.

In this case it is preferred if the locking of the positioning element can take place at a point in
time in which the intermediate lifting means are arranged in an operating position which dur-
ing the feeding operation corresponds to the beginning of the intermediate lifting. By this it
becomes possible, when adjusting the band thickness, to also automatically set the begin-
ning of the intermediate lifting or to ensure, resp., that this is always the same independent
of the band thickness.

In a preferred embodiment of the feed apparatus eqguipped with means for the intermediate
lifting, the particular feed element, which is coupled with the high-lifting means, at the same
time also forms the feed element which is coupled with the intermediate lifting means. Thus,
the high-lifting means and the intermediate lifting means act on a common feed element, so
that the other feed element at least in the clamping force direction can be designed in a non-

moveable manner.



noveabl e manner. 6 Preferably, the feed elenents of the feed apparatus
according to the invention are designed as feed rollers or as feed roller
segnents, so that the advancing novenent can be accom plished by a rotation
of the same. However, it is also conceivable to design these in a pliers-
styl e manner and to acconplish the advanci ng novenent by neans of a parall el
translatoric novenent of sanme. In the case of feed apparatuses with
internediate lifting nmeans, it is preferred if that particu- lar drive
roller or that particular drive roller segnent which is coupled with the
intermediate I|ifting nmeans is nounted I'n a rocker, which, in the area of
one of its two ends, is tiltably nounted in a pivot bearing and in the zone
of its other end is coupled with the drive neans of the internediate
lifting nmeans (the second drive nmeans according to the clains), so that it
can be shielesabiadthe deashelemeats\ifithe tasdsapparaturcacrPEiiag tr beravanten pr%es'gjeér i ng

bet ween 2, 1ok 0009 BORdd AfloP8thrfhd oA IPHb AGaldifd ReREA LBk abdbrlhi s

way, a sturdy and precise sus- pension o e feed ro roller
segnent , pliseep by adgaiatipe ot balsiegwd Homsded, it I%taldb chodfitable totasigrelbepoibs bliess-t o

step-up Q d?n&’ruapaﬁi@yw %%%q?rpgh gﬁélﬂgprg)vgméﬁp@?ﬁweﬁﬁﬁ B§a Qraﬂ@l translatorlc

unconpl i ch nner erre nent BFatts W th tocker
descri betjowajwﬁ,ofsame.pl vot bearl ng of the rocker is coupl ed to the
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pension of the feed roller or the feed roller segment, resp., can be realised, and it additionally
becomes possible to step-up or a step-down movement forces and movement paths in an

uncomplicated manner.

In a preferred embodiment of the apparatus with rocker described above, the pivot bearing of
the rocker is coupled to the high-lifting means in such a way that the position of the pivot
bearing is changeable within the apparatus by means of the first drive means, namely in the

direction towards a position corresponding to the high-lifted position.

It is advantageous in this respect if the pivot bearing is formed by the positioning element of
the feed apparatus, by which the position of the feed element in a band thickness position is
fixed because, in this way, a sturdy locking as near as possible to the feed element con-

cerned is possible without adding-up of additional clearances.

In yet another preferred embodiment of the feed apparatus with rocker, the intermediate lift-
ing means and the high-lifing means share at least one structural component, preferably a
bearing location of a lever mechanism, whose position is changeable within the apparatus by

means of the first drive means.



means of the first drive neans. 7 It is preferred in this case that the
common structural conponent should, at the sane tine, be forned by the
positioning el ement of the apparatus. It is also preferred that, with such
appar atuses, the pivot bearing of the rocker should have a fixed position
within the appara- tus. By this it becones possible to realise particularly
conpact apparatuses with few noving parts, whereby furthernore the

preci sion can be increased and the manufacturing costs can be reduced. In a
further preferred enmbodi nent of the feed apparatus according to the
invention, the first drive neans consist of a preferable unidirectional
acting hydraulic or pneumatic cylinder, through which a drive for the
high-l1ifting neans can be provided in an extrenely sinple man- ner which,
despite of th PositLve coypling, can produce drive forces in one direction
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high-lifted position into a band thickness position, in which it lies
If an extension of the piston rod of the hydraulic or pneumatic cylinder is selected as a posit-
ioning element in this case, the number of moving structural components of the apparatus

can further be reduced, with the resulf that no unnecessary adding-up of clearances occurs.

In yet another preferred embodiment of the apparatus, the locking means have preferably a
unidirectional acting hydraulic or pneumatic cylinder for actuating the locking, wherein it is
preferred if the locking is effected by clamping under a compressive force generated by this
cylinder. In this way, a reliable and infinitely variable acting locking of the positioning element

can be realised in a simple manner.

If the first drive means, the positioning element and the locking means in this case are
formed as a coherent unit, there resuits a compact and sturdy functiona: unit which can be

used on a modular basis for various types of feed apparatuses.

In yet a further preferred embodiment, the apparatus according to the invention comprises
control means by which an automatic band thickness adjustment can be performed in that
the feed element coupled with the high-lifing means is automatically brought, with the help of
the resetting forces, from the high-iifted position into a band thickness position, in which it lies
on the band-type material which is arranged between the two feed elements and abuts the
other feed element and/or a guide table.



on the band-type material which is arranged between the two feed el enents
and abuts the other feed elenent and/or a guide table. 8 In this band

t hi ckness position, the positioning elenent is then automatically | ocked
with the Ilocking nmeans. By this, it becomes possible to carry out the band
t hi ckness adjustnment in a fully automati c manner and, consequently, to save
time and costs. If the apparatus as descri bed above conprises neans for
internediate lifting, then it is of advantage if, before the | ocking of the
positioning elenment, the internediate |gfting neans are automatically
brought into a specific state, nanely into a state which corresponds to the
de- sired beginning of the internediate |ifting during the subsequent
feeding operation. In this way, it can be autonatically ensured that,

during f eration, ther termediate lifting
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band- t ygdPhAtiarRLF MapRe G, Fitssagent aé’eé'aﬁszﬂdu‘horsesd according to the first
aspect of the invention. In any case, the apparatus that is to be adjusted
Wi th the met hod according to the invention conprises twy feed el e- nents
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of the first drive means. In secon nmet hod step, a band-type material is
then introduced into the area between the two feed ele- nents. In athird
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that is to be adjusted with the method according to the invention comprises two feed ele-
ments located opposite each other, by means of which the band-type material to be ad-
vanced in feeding operation is advanced while being clamped by them. Moreover, in the non-
feeding operation, for enabling an introduction of the band-type material into the area be-
tween the two feed elements, one of the feed elements can be moved with high-lifting means
with first drive means in direction away from the other feed element into a high-lified position.
In a first method step, the one feed element which is moveable with the high-lifting means is
brought into a high-lifted position under activation of the first drive means. in a second
method step, a band-type material is then introduced into the area between the two feed ele-
ments. In a third step, the force of the high-lifting means is then neutralised, under simulta-
neous exclusion of a transmission of drive forces from the first drive means onto the feed
element in a direction of movement which is opposite to the high-lifting movement, which for

example can be accomplished as described under the first aspect of the invention.



9 In a fourth nethod step, the feed el enent noveable with the high-lifting
nmeans i s noved by resetting forces, which are i ndependent of the drive
forces of the first drive neans, fromthe high-lifted position in the
direction opposite to the high-lifting novenent into a band thickness
position, in which it lies on the band-fype material which is arranged
between the two feed elenents and lies on the other feed el enent and/or on
the feed table, by which a positioning elenent, which is noving-connected
with this feed elenent, is positioned in a certain posi- tion; ina fifth
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as descrfolied with- low-level precision, and for the return or touchdown movement, resp., for which

iow-level but as far as possible constant forces are required. By this, there is the advantage

that the drive means can optimally be designed for their respective functions, so that self-

adjusting feed apparatuses can be realised with uncomplicated and sturdy means and with-

out sophisticated conirol technology.

Springs and/or weights are preferably used here as drive means for the return or touchdown
moverment, resp., because they do not require any additional control and can provide reliable

and essentially constant forces in the required fnagnitude.

If the positioning element is guided translatorically or in a curve along a guide and locked
within this guide by means of clamps, which is preferred, a particularly sturdy and moreover

infinitely variable locking becomes possible.

In a preferred embodiment of the method, in which the apparatus used is designed for inter-
mittent feeding of a band-type material and has intermediate lifting means, as described un-
der the first aspect, for temporary release of the band-type material, the intermediate lifting
‘'means before the locking of the positioning element are brought into a specific state, which
preferably corresponds to that particular state which they have in the feeding operation at the
beginning of the intermediate lifting. By this it is ensured that the time-slot for the intermedi-

ate lifting is always identical, independent of the band thickness.



der the first aspect, for tenporary release of the band-type material, the
internmediate |lifting neans before the | ocking of the positioning el enent
are brought into a specific state, which preferably corresponds to that
particul ar state which they have in the feeding operation at the beginning
of the internediate |lifting. By this it is ensured that the tine-slot for
the internmedi- ate lifting is always identical, independent of the band

t hi ckness. 10 In yet another preferred enbodi nent of the method according to
the invention, at least the third, thegourth and the fifth nethod step are
carried out wwth the help of a preferable elec tronic control system by
which the integration of the apparatus in an automatic production |ine
becomes possi bl e. Further preferred enbodi ments of the invention result from

t he dependent clains_and fro e descr.i tlo bas t he
e e R D e oL e ot o B rbhey S PeES S ind b SRuract o2l i1 ot
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cross-section along the line I-1 through the feed apparatus from Fi
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stat es ijipetB8omBE bbssisial cross-section; Fig. 2a: a vertical cross-section
t hrough a second feed apparat us accordi ng to the in- vention; Fig. 2b: the
feed apparatus fromFig. 2a in a high-lifting operating state in the
ver ti calpyhEPprafsd ér‘HBodiHeﬁts SFthe AnveRibh ?@éuth‘Fc% %hesagﬁéneenr HEROBBrrbdl T d
feed apparatus according t he 1nven- tion; and Fig. 3b: the feed apparatus
f rom Fi ghe pawifelloaving WHPHWS@S@I“&B? figures. dthgeein ghaw ver tical
cross-section; 11 The basic structure of a feed apparatus 1 according to the
invention for the intermttent feed-

Fig. 1a: a vertical cross-section through a first feed apparatus according to the inven-
tion;

Fig. 1b: a horizontal cross-section along the line |-l through the feed apparatus from
Fig. 1a;

the Figures 1c to 1g: the feed apparatus from Fig. 1a in various operating states in the verti-

cal cross-section;

Fig. 2a: a vertical cross-section through a second feed apparatus according to the in-
vention;
Fig. 2b: the feed apparatus from Fig. 2a in a high-lifting operating state in the vertical

cross-section;

Fig. 3a: a vertical cross-selction through a third feed apparatus according to the inven-
tion; and
Fig. 3b: the feed apparatus from Fig. 3a in a high-iifted operating status in the vertical

cross-section;



ing of a band-type material 2 to a punch press (not shown) is evident from
the Figures 1 a and 1b. As can be seen, the apparatus 1 conprises two
parallel feed rollers 3, 4 arranged above each other, which can be put
intermttently into rotation by an el ectro-notor (not shown) for the
purpose of intermttently advancing a band-type material 2 cl anped between
them The lower roller 4 is nounted in a bearing in a stationary feed table
16, whereas the upper roller 3 is nounted in a bearing in a rocker 12,
which is tiltably nmounted in a pivot bearing 13 in the area of its left
end. In the area of its other end, the yjocker 12 is subjected to a spring
force acting downwards by neans of a screw spring 17 and supported by way
of a bolt 18 in the slotted hole 14 of a connecting rod 19, which
connecting rod 19 can be noved up and down by neans of an ec- centric shaft
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possi bl ethefper vo notor, eccentric shaft 20, connecting rod 19, bolt 18 and
rocker 12 form in the case presented here, the internediate lifting neans
according to the clains. The pivot bearing 13, in which the !'eft end of the
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skid 9, which is guided in the machi ne housing al ong verti cal des 11
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to a CONRhEsHa\R? itk Mrc&idM th the piston 15 of a hydraulic cylinder 28, can
be solidly clanped in a desired position in the guide 11. The hydraulic
cylinder 28 with piston 15, the clanping strip 6 and the guide 11, in the

case prepaps abd&ig otf Mt 8 hafi129s TBGOSed b 2SpRFIRS 4&ing %wnﬁlhﬂi-srfﬁ/- 12
means of a screw spiing 17 and supported by way of a bolt 18 in the slotted hole 14 of a
connecting rod 19, which connecting rod 19 can be moved up and down by means of an ec-
centric shaft 20 which can be driven at a synchronous angle to the main shaft of the punch
press by a servo motor (not shown). In this way it is possible to raise the upper roller 3 at a
synchronous angle to the working cycle of the punch press by lifting the right end of the
rocker 12 with the connecting rod 19 opposed to the force of the spring 17 into an intermedi-
ate lifting position, in which the clamping of the band-type material 2 between the feed rollers
3, 4 is temporarily suspended and a correction of the band position, e.g. by means of pilot
pins attached to the punch tool, is possible. Servo motor, eccentric shaft 20, connecting red
19, bolt 18 and rocker 12 form, in the case presented here, the intermediate lifing means

according to the claims.

The pivot bearing 13, in which the left end of the rocker 12 is mounted, is formed from the
lower end of a vertically mobile skid 9, which is guided in the machine housing along vertical
guides 11 and, at that location by means of a clamping strip 6, which can be subjected to a
compressive force with the piston 15 of a hydrauiic cylinder 28, can be solidly clamped in a
desired position in the guide 11. The hydrauiic cylinder 28 with pision 15, the clamping strip 6
and the guide 11, in the case presented here, form the locking means 10 according to the

claims.



The nobile skid 9, which represents positioning elenment 9 according to the
clainms, is fornmed as an extension of the piston rod of a further
unidirectional acting hydraulic cylinder 29 with a piston 8 which can
nerely produce a force in the vertical upward direction, but not however a
force in the vertical downward direction. Accordingly, it is possible with
deactivated |l ocking neans 10, to raise the skid 9 and with this the pivot
bearing 13 by neans of an upward no- tion of the piston 8 in the hydraulic
cylinder 29 until this has a surface contact at the cylinder cover and a
maxi mum stroke position is reached. Here and at the sane time, the left end
of the rocker 12 is lifted and the upper feed roller 3 is lifted fromthe
band-type material into a high-lifted position in which the gap bet ween
the feed_roll ers 3. o4 i s ra
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of advanci ng, |rect|ona acting raulic I|n

hi gh-1i fheglpimeans 7 is activated by applylng pressure 0|I to its piston on
the |l ower side, whereupon it travels upwards agai nst the cylinder cover and
lifts the upper feed roller 3 over the skid 9 and the rocker 12 into the

hi gh- | i fA etetipskaccouting torthedinventierhter bdinetingythe bandthickress is now explained on the

basis of the Figures 1c to 1g, which show the feed apparatus according to Fig. 1a in various
operating states in the vertical cross-section.

In the situation shown in Fig. 1c, no band-type material 2 is arranged between the two feed
rollers 3, 4 and the upper roller 3, pressurised by the spring force of the screw spring 17, lies
on the fower roller 4, as bolt 18 lies at the lower end of the siotted hole 14 of the connecting
rod 19 and the hydraulic cylinder 29 with the piston 8 of the high-lifting means 7 is in a pres-
sureless state. Here, the eccentric shaft 20 and the connecting rod 19 are each arranged in a
position which corresponds to their position at the beginning of the intermediate lifting in the
feeding operation,

If now a band-type material 2 is to be arranged between the two feed rollers 3, 4 and be
clamped with these for the purpose of advancing, the unidirectional acting hydraulic cylinder
29 of the high-lifing means 7 is activated by applying pressure oil to its piston on the lower
side, whereupon it travels upwards against the cylinder cover and lifts the upper feed roller 3
over the skid 9 and the rocker 12 into the high-lifted position, in which the band type material

2 can be introduced between the two feed rollers 3, 4. This situation is shown in Fig. 1d.



2 can be introduced between the two feed rollers 3, 4. This situation is
shown in Fig. 1 d. 1J For adjusting the feed device 1 to a thickness of the
band-type material 2 and for clanping sane between the feed rollers 3, 4,
the hydraulic cylinder 29 with the piston 8 is subse- quently again rendered
pressurel ess, through which its effect is deactivated or neutralised
respectively. In consequence, the piston 8 of the hydraulic cylinder 29

| owers together with the skid 9 and the rocker 12, with a turning of sane
around the bolt 18 arranged at its righty end, until the upper feed roller 3
lies on the band-type material 2 and presses it against the |ower feed
roller 4 wwth pressure force application by the spring 17, so that the
band-type material 2 is clanped between the two feed rollers 3, 4. Here,
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because the sw vel novenen around rotary jolnt
limted @mbluglstr@l‘@/arwclﬁms ﬂi&ﬂim@ I!Dﬁ\etgwaeu‘dper feed roller 3 on t he
band-type material 2. Now, the feed rollers 3, 4 are tenporarily rotated in
op- posite directions, through which the band-type material 2 is advanced by
a cert ai hheaspnanatus is now set to the thickness of the band-type material 2 and can start its feed-

ing operation which is shown in the Figures 1f and 1g. As can be seen in Fig. 1f, the startup
of the servo motor of the intermediate lifting means 5 is followed by an intermediate lifting of
the rollers 3, 4, by temporarily lifting the upper roller 3 from the band-type material 2 by a
raising of the rocker 12 at its right end by means of the connecting rod 19, so that the clamp-
ing of the material is temporarily suspended.

After the upper feed roller 3 has again touched down on the band-type material 2, the con-
necting rod 19 still lowers itself a little until the bolt 18 is positioned between the two ends of
the slotted hole 14 of the connecting red 18. In this operating position, there are defined con-
ditions concerning the clamping force of the rollers 3, 4, because the swivel moveimeaint of the
rocker 12 around the rotary joint 13 is limited exciusively by the resting of the upper feed
roller 3 on the band-type material 2. Now, the feed rollers 3, 4 are temporarily rotated in op-
posite directions, through which the band-type material 2 is advanced by a certain amount.

This situation is shown in Fig. 1g.



This situation is shown in Fig. 1g. 14 If the feeding operation is
continued, the operating situations as shown in the Figures If to 1g are
repeated until the material band 2 has been used up and a new nust be
provided. If at that occasion the feed apparatus 1 shall be adjusted to the
t hi ckness of the new band-type material 2, the steps as described pursuant
to Figures 1c to le are to be carried out before the renewed startup of the
feedi ng operation. As can be seen, at the feed apparatus 1 according to the
Figures la to 1g, the hydraulic drive 2P for the high-lifting means 7, the
skid 9 and the | ocking neans 10 are executed as a coherent unit. This unit
is also used in the feed apparatus 1 according to the Figures 2a and 2b,
together with the arrangenent applied in the preceding enbodi ment exanple
consi st f a stationar eed r feed r t he
Focker 18 heR608s Gl Rtbmiflas. Wicatrao 2ot g opG R SEURE 1A He
upper fee repbited uatilake \Mﬁtérlaﬂ%aw tzmatsh@ee@rm@lgmﬁd aGRA mEstid poviakd. If at
eccentrlﬁﬁshaft 20, conpectin 9 with slotted hole 14 and bolt 18 as
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the rotary joint 13, in which the left end of the rocker 12 is mounted, is solidly arranged in the
machine housing and that both the high-lifing means 7 as well as the intermediate lifting
means 5 are effective at the right end of the rocker 12 by way of a common lever mechanism
which consists of a double-sided lever 21 and a pull shackle 22. in this case, the connecting
rod 19 of the intermediate lifting means 5 engages at the left end of the double-sided lever 21
and the skid 9 of the high-lifting means 7 at the fulcrum of the lever 21, where it provides for
its rotary joint 23 in a vertically slidable manner. The rotary joint 23 of the lever 21, on whose
lower side the screw spring 17 acting on the rocker 12 supports itself, forms in this way a
common rotary joint both for the high-lifting means 7 as well as for the intermediate lifting
means 5, whose position in the machine housing can be changed with the piston 8 of the
hydraulic cvlinder 29 of the high-lifting means 7 and can be locked with ihe locking means
10.

The procedure for adjusting this feed apparatus is essentially identicat to that described with
the first embodiment example. If a band-type material 2 is to be arranged and clamped be-
tween the two feed rollers 3, 4 for the purpose of processing, the unidirectional acting hy-
drauiic cylinder 29 of the high-lifting means 7 is activated by nregsurizing its piston 8 on the

lower side with pressure oil, so that it travels against the cylinder cover.



the first enbodi nent exanple. If a band-type material 2 is to be arranged
and cl anped be- tween the two feed rollers 3, 4 for the purpose of
processing, the unidirectional acting hy- draulic cylinder 29 of the
high-lifting nmeans 7 is activated by pressurizing its piston 8 on tha | ower
side with pressure oil, so that it travels against the cylinder cover. 15
Thereby, it lifts the rotary joint 23 so that the doubl e-sided |lever 21 is
swivelled around the bolt 18 located at its |left end and, by way of the
pul | shackle 22, lifts the right end of;4he rocker 12, thereby lifts the
upper feed roIIer 3 into the high- I|fte position, in which the band- type
material 2 can be introduced between the two feed rollers 3, 4. This
situation is shown in Fig. 2b. Following this, the hydraulic cylinder 29

with the |ston agai n, rendere ressure- t hrough. which its effect
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an operating situation where the eccentric shaft 20 and its connecting rod 19 take a specific
position, e.g. that particular position which they shall take in feeding operation at the begin-

ning of the intermediate iifting.

The feed apparatus according to the invention shown in the Figures 3a and 3b has a similar
structure as those shown in the Figures 2a and 2b. Here however, the pulling strap 22 is
substituted by a combination of a further double-sided lever 24 and two straps 25 and 26,
and the skid 8 is coupled flexibly at the right end of the double-sided lever 21 in interaction
with the connecting rod 19. Deviating from the previous embodiment exampies, in this exam-
ple the piston 8 of the hvdraulic cylinder 29 needs to be applied with pressure il on its upper
side for the purpose of lifting the upper feed roller 3 into the high-lifted position, on which up-
per side it is additionally provided with an auxiliary spring 27.

Apart from the already mentioned difference of the direction of pressure application of the
hydraulic cylinder, the procedure for adjusting this feed apparatus is substantially identical

with that described beforehand and is therefore not described here again,



ple the piston 8 of the hydraulic cylinder 29 needs to be applied Wth
prc3sure oil on its uppei side for the purpose of lifting the upper feed
roller 3 into the high-lifted position, on which up- per side it is
additionally provided with an auxiliary spring 27. Apart fromthe already
mentioned difference of the direction of pressure application of the
hydraul ic cylinder, the procedure for adjusting this feed apparatus is
substantially identical wth that described beforehand and is therefore not
descri bed here again. 16 Even if with glgl enbodi nents described here the
positioning el ement according to the clains designed as skid 9 is executed
as part of the high-lifting neans 7, it is also neverthel ess con- ceivable
to design this as a separately engagi ng structural conmponent, e.g. as a
separ at l.ocl eover envi saged to, use drive means
360" for e GH Pl FERRY TR TR AT o eE  HAURT FERET Priopae ELUPAS P oo

pneunat ldesrgy\bﬁ adekia.o isieretuiod ADbHOR Sf Wetrhgh m‘mgmhleensm YRS nddleRtbelbted- type

not or s. gﬁ ﬁ& Agparatu % &3 P articul ar |ntern1t2ent
f eedi ng C&f"a €pq SQHa'bﬁda% ePRiakT S RB 9"?%?@:‘?%3 PRIEa PP RPETR T wo
feed el epwibe §{de. ‘ﬂt)|s| méﬁo@éir epResdcdetoeash oﬁHethnvé Qhedrite2$ Eﬁdthléghrgﬁ liting
band- type material (2) in_the feeding operation with the clanp % of sane

bet ween TB¢RNSt £4HAN Broafnsleesrines, 'WPQ”W*?F]@ PeLmEtie r?@[“'?’fj@&?]se'?%o ’W,P FF Fithst
drive HQ$ﬂ§m£&%kswmbgBhﬁé@wgﬂyﬁbﬁﬁsmnth one of the two feed elenents (3, 4)
in such a way that, with these high-lifting nmeans (7), this feed el enent
(3) in non- feedlng operation is novable fromone position, which is closer
to the other feed elenent (4), into a high-lifted position, which is | ocated
nore renote fromthis, in order to enable an introduction of the band-type
material (2) into the area between these two feed elenents (3, 4), and with
band thi ckness adjusting neans with a positioning elenment (9) coupled with
the feed elenment (3) which is coupled to the high-lifting means (7) in such
a way that it



is novable to and fro by neans of a novenent to and fro of this feed el enent
(3) be- tween the high-lifted position and a position closer to the other
feed el enent (4) be- tween a first and a second position, and with | ocking
means (10) by which the posi- tioning elenent (9) is locked in a desired
position between the first and second posi- tion, characterised in that the
apparatus (1) is designed in such a way that a force that can be produced
by the activation of the first drive means (29) is transm ttable excl u-
sively as a force acting in the directipn towards the high-lifted position
to the feed elenment (3) coupled to the high-lifting. nmeans (7), and a
resetting novenent of the feed elenent (3) for adjusting the apparatus (1)
to the thickness of a band-type nat- erial (2) to be processed fromthe
high-lifted position into a band t#%ﬁ Q%gs osition in which the feed
elenment (3) lies on the band-type = ) arranged between the feed

el enments (3, 4) and, therefore, a positioning of the positioning elenent (9)
in a position corresponding to this band thickness position of the feed
elenment (3) is ex- clusively acconplishable by resetting forces independent

of the drive Agpe@ss of) foh@e i begiculF inkemitRanRatRY) of aliSand-shABBaEahHEni$HEd
according to claim 1, characterised in that the apparatus is designed in

such a way t HRRtefiRld2} o 3 pieps. ng forces are exclusively weight- and/or spring

forces. 3. App@ aldreed é)enaeqﬁs)(sﬂumcbfédcabgogfe s cnﬁ@qsmneqe(gdlﬁg BBthe band-
characterised in that the positionin ement (9) is part of the

hi gh-1ifting Meamstes) (2)n tth‘saqha@ eeer@mn Wk SreavAigPing oéﬁémsﬁaewndh%m ng
claims, charagt@ehisesd 4yn that the positioning elenent (9) is guided along a
gui de (11) and is | ockabl e wthin this guide (11$J by frictional connection
wi th cl anpi ngv§uhighdiéing meanspifamathuisy drvedaeansdi2fy whishorie copPiedevibr ecedi ng

clai ms, charagtepd sed d &met(st 8n sQ&%Wa?'lhélgwﬁilw%Bthzdﬁﬂftm Hw%bﬁ@& 7Toygent

betvveen the first and t second position performs a translatoric¢ novenment
or a novenentfegd &*ﬁj"%l’tdﬁi Ve doprferding epembmﬂ%mpyapi@)fr%medpwgh%w &f the

preceding cl aélS@%rft@fhet &ﬁeri @BSrerlgrﬁérﬁrﬂﬁ;, ﬁrﬁ@g'rﬁ@ﬁ-ﬁﬂed position, which is located more

remote from this, in order to enable an introduction of the band-type material (2) into
the area between these two feed elements (3, 4),

and with band thickness adjusting means with a positioning element (9) coupled with
the feed element (3) which is coupled to the high-lifting means (7) in such a way that it
is movable to and fro by means of a maovement to and fro of this feed element (3) be-
tween the high-lifted position and a position closer to the other feed element (4) be-
tween a first and a second position, and with locking means (10) by which the posi-
tioning element (9) is locked in a desired position between the first and second posi-
fion,

characterised in that the apparatus (1) is designed in such a way that a force that
can be produced by the activation of the first drive means (29} is transmittable exclu-
sively as a force acting in the direction towards the high-lifted position to the feed
element (3) counled to the high-lifiing means (7}, and a resetling movement of the
feed element (3) for adjusting the apparatus (1) to the thickness of a band-type mat-
erial (2) to be processed from the high-lifted position into a band thickness position in
which the feed element (3) lies on the band-type material (2) arranged between the
feed elements (3, 4) and, therefore, a positioning of the positioning element (9) in a
position corresponding to this band thickness paosition of the feed element (3) is ex-
clusively accomplishabie by resetting forces independent of the drive forces of the

first drive means (29).



a band-shaped sem -finished material to a press, characterised in that the
appara- tus (1) has internediate lifting neans (5) wth second drive neans
whi ch are coupled in such a way with one of the two feed el enents (3, 4)
that, with these internediate |ifting neans (5) the clanping of the
band-type material (2), in each case between two successive feeding
intervals, by noving of this first feed elenent (3) froma cl anping
position, which is closer to the second feed elenment (4), into an
intermediate lifted po- sition, which is |located nore renote fromthe second
feed elenent (4), is suspend- able, forighe tenporary rel ease of the
band-type material (2). 7. Apparatus (1) according to claim®6, characterised
inthat .'h apparatus (1) i de- signed in such a way that the | ocking of the
positioning element (9) can be effected when the internediate |ifting means
(5) are ,n a C I

begi nni ng of ﬁ %;r?tﬁl l‘ QC 0%@ P}g? %,ﬁ?‘{j ﬂ%rgﬁghg%&?rﬂtha(t%ﬁé ggg%rgg‘gﬁ% ?dbgeﬁde of
the clains 6 m@udb aonkm/rtaattbe reseeltttnglfdrtm;tare kecligedy welabiremtd/dr 3pringviirads. | s
coupled to the high-lifting nmeans (7), is that feed elenment (3) which is
coupled to the internediate lifting nmeans (5). 19 9. Apparatus (1) according
to one o08. theAmaeatedi(mgacdoan'jmg to charddbhe preedingreldimat chhmactdrised i@l #iaettis (3,
4) are designed.as fe s feed |l er segnments. 10.

d
Appar atus (1) PLEEIGi an%rgt E 'ilpﬁ&éjfg}%’ %E@PQH"WG”?I@CI aim9, characterised

in that that particular drive roller (3) or that particular drive roller

t,  wh the intermediate |ift ), |
mountod fn o NREES (oSl bh b OVeslHearceHRs irverPRmgarRRch Pt P vor

bearing (13) pdslttohmgaélgmeﬁff(gmegm&ed h@ng\wg@wl(ﬂ 13@fd id dekdte V\ﬂthﬁﬂh@fgl.hdeﬁ

ot her end, |s ]L W t FI drive peans of the internediate
lifting nmeans! 55?3/ rg OQEHSP””%C“E%H’”B&G@ IREFYEGE0 and fro with these drive
means (6) around the pivot bearing (13). 11. Apparatus (1) according to
claim10 characterlsed in that the I?i vot bearl%%B is coupled with the
hi gh-1i £9i ng TeRARRIUE 1Y) prrosdied te oRgy! i Praosding Fth'F'cf?{?eﬁ'l ipothat fagar i ng

]g 13) t i s changgaftlofingedigmbie(gh, 0dwing aRPhiing et oefth s Yisdt ik e BBeHY Wfsitiohe
rs performs a translatoric movement or a movement along a curved track.

6. Apparatus (1) according to one of the preceding claims for the intermittent feeding of
a band-shaped semi-finished material to a press, characterised in that the appara-
tus (1) has intermediate lifting means (5) with second drive means which are coupled
in such a way with one of the two feed elements (3, 4) that, with these intermediate
lifting means (5) the clamping of the band-type material (2), in each case between two
successive feeding intervals, by moving of this first feed element (3) from a clamping
position, which is closer to the second feed element (4), into an intermediate lifted po-
sition, which is located more remote from the second feed element (4), is suspend-

able, for the temporary release of the band-type material (2).

7. Apparatus (1) according to claim 6, characterised in that the apparatus (1) is Ge-
signed in such a way that the locking of the positioning element (9) can be effected
when the intermediate lifting means (5) are in a state which, during feeding operation,

corresponds to the beginning of the intermediate lifting.

8. Apparatus (1} according to one of the claims 6 to 7, characterised in that the feed
element (3), which is coupled to the high-lifting means (7), is that feed element (3)

which is coupled to the intermediate lifting means (5).



drive nmeans (29). 12. Apparatus (1) according to claim1ll, characterised in
that the pivot bearing (13) is forned fromthe positioning elenent (9). 13.
Apparatus (1) according to claim 10, characterised in that the internediate
lifting neans (5) engage at the sane end of the rocker (12) as the
high-lifting neans (7) and have with these in conmmon at |east one
structural conponent, whose position relative to an apparatus-fixed system
i s changeabl e by nmeans of the first drive neans (29). 14. Apparatus (1)
according to claim13, characterised injdghat the comon structural

conmponent (9) is forned by the positioning element (9). 15. Apparatus (1)
according to one of the clains 13 to 14, characterised in that the pivot
bearing (13) of the rocker (12) has a fixed position relative to an

o ecedi g ol s o4l EReafiiod o oRBRTE Biesodhe ity bOsastertdl BapsCfe

formed from afeed elepaantd ((Buh;aarewnst@neecas|fenrdablleyrsa@,t4)m:g abye:hrdamllercsegmemneunati C
cylinder (29). 17. Apparatus (1) according to claim 16, characterised in
that the positioning elenment (9) is fornmed as an extension of the piston

rod of the CyAﬂ)ﬂHﬂ@tUs((?)géccoﬂcﬁng Applarnafsmd(éc)co&mg)fddbtagq bochavachiriselan that
preceding cla racterlg (|3$1n that the |OCkI ng neans (10) have a in
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actuating t hewitogel in@rmadigtel IftiMAMebRsI B is hdlaited hea kgt @) eAithbe nefumidect ed
by cl anpi ng under a conpre55|ve force generated by the cyllnder (28). 19.
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| ocking means (10) are formed as a coherent unit.

according to BWY BraphéS)psedaat ihGae 10g fveller dp Andefre %@Aﬁ?‘ﬁsq Hﬁ‘t’e ffl(‘?é;‘s (6)

apparatus (1)a/B85d @}gqﬂ\yo@beg@,ﬁj;@wy whi ch an autonati c band thickness
adj ustmrent can be perforne y automatically bringing the feed el enent (3)

coupled with the
11.  Apparatus (1) according to claim 10, characterised in that the pivot bearing (13) is

coupled with the high-lifiing means (7) in such a way that the position of the pivot
bearing (13) is changeable relative to an apparatus-fixed system by means of the first

drive means (29).

12.  Apparatus (1) according to claim 11, characterised in that the pivot bearing (13) is

formed from the positioning element (9).

13. Apparatus {1} according to claim 10, characterised in that the intermediate lifting
means (5) engage at the same end of the rocker (12} as the high-lifting means (7) and
have with these in common at least one structural component, whose position relative

fo an apparatus-fixed system is changeable by means of the first drive means (29).

14. Apparatus (1} according 1o claim 13, characterised in that the comimon swuctuial SV

component (9) is formed by the positioning element (9).

15.  Apparatus (1) according to one of the claims 13 to 14, characterised in that the pivot
bearing (13) of the rocker (12) has a fixed position relative to an apparatus-fixed sys-

tem.



high-lifting nmeans (7) by neans of the resetting forces fromthe high-lifted
position into a band thickness position, in which it lies on the band-type
material (2) which is ar- ranged between the two feed elenents (3, 4) and
abuts to the other feed elenment (4), wherein the positioning elenent (9)
takes a position corresponding to the band thick- ness, and by then
automatically locking the positioning elenent (9) with the |ocking neans
(10) in this position. 21. Apparatus according to claim6 and according to
claim 20, characterised in that, before the |ocking of the positioning
element (9), the internediate lifting means (5) are automatically brought
into a specific state. 22. Apparatus (1) according to claim 21,
characterised in that the intermediate lifting neans (5) by the control

f th ' f
State thgt corPabusnad TooERs BLATHAT RS BRERl BRfhe ke hRY M hnddl®: T
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a feed apparatus (1 cing a band-type material (2), in particular
accor di ng tooéﬁre\e“gth{Chcé '?ffeé@@r ng clains, in which in feeding operation the

band-type mat erl al (2) can be advanced in the feed appara- tus (1) by neans
of two f enents (3, 4) |located ite qne, anot her er cla
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si bl e an i nt r@dyeinined aefanidrrRMbitdsisBRLEd betheicphiidr hEp)ar ea bet ween the
two feed ele- nments (3, 4), one of the feed elenents (3) is noveable with

high-lifting nmeans (7) with first drive neans (29) in a direction away from
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two feed ele- nments 4); c¢) Neutralising the effect of |9h||ft|ng

means (7) at fecteq WIggﬁ@g&@dg&% coRpggsive forCe generated by the cylinder (28

18, Apparatus {1} according to one of the preceding claims, characterised in that the
first drive means (29), the positioning element (9) and the locking means (10) are

formed as a coherent unit.

20. Apparatus (1) according to one of the preceding claims, characterised in that the
apparatus (1) has control means by which an automatic band thickness adjustment
can be performed by automatically bringing the feed element (3) coupled with the
high-iifting means (7) by means of the resetting forces from the high-lifted position into
a band thickness position, in which it lies on the band-type material (2) which is ar-
ranged between the two feed elements (3, 4) and abuts to the other feed element (4),
wherein the positioning element (9) takes a position corresponding to the band thick-
ness, and by then automatically locking the positioning element (9) with the locking

means (10} in this position.

21.  Apparatus according to claim 6 and according to claim 20, characterised in that,
before the locking of the positioning element (9), the intermediate lifting means (5) are

automatically brought into a specific state.

22. Apparatus (1) according tc claim 21, characterised in that the intermeadiate iifting
means (5) by the control means for the band thickness adjusiment are automatically
brought into a state that corresponds to the beginning of the intermediate lifting during

feeding operation.



of a transm ssion of drive forces fromthe first drive nmeans (29) to the
feed ele- nent (3) in a novenent direction opposite to the high-lifting
novenent; d) Moving the one feed elenment (3) by resetting forces independent
of the drive forces of the first drive nmeans (29) fromthe high-lifted
position in a direction opposite to the high-lifting novenent into a band

t hi ckness position in which the feed elenent (3) |lies on the band-type
material (2) which is arranged be- tween the two feed elenents (3, 4) and
lies on the other feed elenent (4), whgrein a positioning elenment (9) which
is novably joined to the one feed ele- nent (3) is positioned in a position
corresponding to the band thickness; and e) Locking the one feed el enent (3)
in the band t hi ckness position by | ocking the positioning elenment (9) which
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el enent (3) fr m t he hi fted 03|t|on o the osition.
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(1) used for sﬁiéanurﬁtkﬁumidrtamhefbamm Ritedal Db thd ¥Re HEAVESH Mk twd feddSele-
designed in such a way that, be- tween the feeding intervals in each case,

t he cl anpi ng BENE ke "Ba?ﬂ? ¢hibe fepsk dlemants (3)is moveahig yathdugn-bitipg megRe (1) é’Y‘rﬁ‘or ar y
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noveabl e wi th internedi at e ting neans froma clanping position vvh| ch
is closer to liftgd P§é’€@ihd=hﬁé%‘de'é$ nthg SJPPPnt o an internediate |ifting
position which is nore renote fromthe second feed el enent (4),
characterised in that the internedi ate I|ft|ng nmeans (5) are brought into a
specific statle bdfleyieg theeoneotoer mieroent: (Rewpd Hie highilifpaenesnsnt’) ugyer activa-

ticn of the first drive means (29) into a nigh-lifted position;

b) Introducing a band-type material (2) into the area between the two feed ele-
ments (3, 4);
c) Neutralising the effect of the high-lifing means (7) at a simultaneous exclusion

of a transmission of drive forces from the first drive means (29) to the feed ele-
ment (3) in @ movement direction opposite to the high-lifting movement;

d) Moving the one feed element (3) by resetting forces independent of the drive
forces of the first drive means {29} from the high-lifted position in a direction
opposite to the high-lifting movement into a band thickness position in which
the feed element (3) lies on the band-type material (2} which is arranged be-
tween the two feed elements (3, 4) and lies on the other feed element {4),
wherein a positioning element (9} which is movably joined to the one feed ele-
ment (3) is positioned in a position corresponding to the band thickness; and

e) Locking the one feed element (3) in the band thickness position by iocking the
positioning element (9) which is moving-connected to it, in the corresponding

position with locking means (10).



27. Method according to claim 26, characterised in that the internediate
lifting means (5), before the |ocking of the positioning elenent (9), are
brought into a situation which corresponds to the beginning of the
intermediate |ifting during feeding opera- tion. 28. Method according to one
of the clainms 23 to 27 , characterised in that at |east the nethod steps c)
to e) are carried out in autonmated fashion wth the help of an par- ticular
el ectronic control system

22

24. Methed according to claim 23, characterised in that spring- and/or weight forces are
exclusively used for the movement of the one feed element (3) from the high-lifted

position into the band thickness position.

25, Method according to one of the claims 23 to 24, characterised in that the positioning
element (9) is guided translatorically or in a curve along a2 guide (11), and is locked

within this guide (11) by means of ¢clamping.

26. Method according to one of the claims 23 to 25, wherein the apparatus (1) used for
the intermittent feeding of a band-type material (2) is designed in such a way that, be-
tween the feeding intervals in each case, the clamping of the band-type material (2) is
suspendable for the temporary release of said material, in that a first of the two feed
elements (3) is moveable with intermediate iifting means (5) from a clamping position
which is closer to the second feed element (4) into an intermediate lifting position
which is more remote from the second feed element (4},
characterised in that the intermediate lifting means (5) are brought into a specific

state before the locking of the positioning element (9).

27. Method according to claim 26, characterised in that the intermediate lifting means
(5), before the locking of the positioning element (9), are brought into a situation
which corresponds to the beginning of the intermediate lifting during feeding opera-

tion.

28. Method according to one of the claims 23 to 27 , characterised in that at least the
method steps ¢) to e) are carried out in automated fashion with the help of an i pai-

ticular electronic control system.



