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imetral cutting profile, said blades being positioned on said cylinders
such that co-operating blades are The present invention relates to an
equipment for   positioned one above the other and in staggered the
continuous cutting of longitudinal coils, in partic-  fashion along the
axes of the cylinders, such as to ular provided for machines and plants
effecting the    5   provide a conjugated coupling of the shears type,
cutting of metal-plate coils into strips with shaped,  characterized in
that each of said slitting cylinders essentially sinusoidal and/or mixed,
profile, and des-  supports rigidly a set of blades positioned on its tined
to pressing or to shearing.                     shaft with cutting edges
alternately facing and not Slitters are known, used, e.g., to carry out the
facing each other, said blades being cup-shaped slitting of a continuous
coil of metal plate into a plu-   10   and provided with central and axial
bores, and such rality of continuous strips placed side by side,      as to
receive, between an inner surface of them snaky-shaped, such as those
described in US-A  1      and the surface of the supporting shaft a spacer
433 138 and US-A 3 517 532.                           ring, between two
blades facing each other at least Said devices are provided with simple
rotary slit-  a couple of radially elastic means, and between two ting
rings superimposed and provided with snaky   15   blades not facing each
other at least a spacer ele- slitting surfaces opposite and conjugate and
coop-    ment being provided. erating with each other.
The structural and functional characteristics and Within said devices the
metal-plate coil is made    the advantages of an equipment according to the
run, and each one of these rings cooperates with its  present invention
shall be better. understood from respective conjugate ring.
20  the disclosure of a preferred, but not limitative, Each of these rings
has a slitting edge peripheral-  form of embodiment thereof, referred to
the related ly extending on a plane essentially transversal rela-
schematic drawings, wherein: tively to the plane on which the metal plate
lays. The known slitting devices slit the coils of metal    Fig. 1 is a
plan view of an equipment according to plate, or of other material, into
strips with snaky   25  the present invention, edges conjugated with each
other.                       Fig. 2 is a front view of a detail of
equipment of The snakelike strips so obtained in continuous      fig. 1,
production show  however a plurality of defects,        Fig. 3 is an
enlarged view of a couple of slitting mainly due to the difficulty of
keeping the slitting ele-  cylinders of equipment of fig. 1, ments or rings
cooperating with each other In a con-   30  Fig. 4 is an enlarged partly
sectional view of a stantly correct mutual position.
portion of cylinders of fig. 3, and In other terms, no axial clearances
must exist be-    Fig. 5 shows a portion of two cylinders in opera- tween
the shafts or cylinders rotatably supporting    tive step of strip slitting
from the tape. said slitting elements. Such clearances result indeed
particularly nox-   35  Referring to fig. 1, a slitting equipment according
ious for the integrity of the same cutting edges,     to the present
invention is generally indicated with above all if they are present in a
plurality of cou-  11. pies, to carry out the slitting of a plurality of
strips  It essentially comprises a base 12 on which a side by side.
stand 13 is placed, linked, by means of driving Moreover, just in case of
contemporaneous pro-   40   means, such as a device for the recovery and
zero- duction of a plurality of strips with conjugated      ing of
clearances, and securing rotation homocine- snaky-shaped edges, on the same
edges deforma-        ticity, to a related motor means (not shown), and es-
tions occur, mainly due to the cutting stresses, as   sentially constituted
by a couple of shoulders 14 deep-drawings, drawings and other defects,
which      supporting a couple of upper (15) and lower (15a) slit- thus do
not allow coils to be obtained of shaped strip   45  ting cylinders. ready
for use and of good quality, on industrial        Said device comprises a
pinion box 16 wherein the scale.
clearance recovery and zeroing is e.g. provided, Purpose of the present
invention is to solve the    which can be constituted by a first gear wheel
19 of said problems by providing an equipment for the slit-  helical type,
operatively linked to a second helical ting of strips with shaped side
profile, allowing a fin-   50   gear wheel constituted by portions 20 and
21 which ished product of good quality to be obtained.         can be
approached to each other, elastic return Further purpose is to obtain the
longest useful     means 22 being interposed. life of cutting rings, and to
prevent their deteriorat-  Inbetween the pinion box 16 and the cutting
cylin- ing.                                                  ders 15, 1 5a
of the box 13, a couple of extensions 17 These and further purposes
according to the   55   is provided, such extensions being so made as to
present invention are achieved by providing an        secure a perfect
homocineticity and in-phase rota- equipment for the continuous slitting of
coils of ma-  tion of shafts 18 supporting the couple of cutting terial, in
particular of coils of metal plate and the  cylinders 15, 15a,
independently from the distance like, into longitudinal strips with shaped
side profile,  between their centres. essentially of sinusoidal and/or
mixed outline, of the   60  Each one of said slitting cylinders 15, 15a is
posi- type comprising a base onto which a stand is posi-    tioned on its
shaft 18 by means of rectified keys (not 



tioned, supporting a pair of slitting cylinders, means  shown), with very
restricted values of dimension for driving the rotation of said cylinders
and related  and shape tolerance, to the purpose of not introduc- motor
means being provided, said slitting cylinders   ing angular errors.
essentially bearing a set of blades with shaped per-  65  As shown in fig.
4, an upper slitting cylinder 15 2    3                   EP 0 189 952 B1
4 supports a plurality of blades 23, e.g., with sinusoi-  33, 33a, so as to
maintain a perfect and continuous dal perimetral outline, and with added
cutting ele-  slitting efficiency. ment 24.
It should be moreover noted that the elastic ele- On the lower slitting
cylinder 15a a plurality of  ments 30 and 30a, once mounted, result to have
a di- blades 23a with cutting elements 24a is reported in   5   ameter
longer than of blades and related cutting the same way.
edges. Said blades 23 and 23a are positioned on the two     In this way,
during the slitting stage, said further slitting cylinders 15, 15a
staggered relatively to   compressed elements discharge and zero the nox-
each other, so as to obtain a conjugated coupling of  ious components of
the cutting forces, thus avoid- the shears type.
. 10  ing the deformations of burring, deep-drawing, and Each blade 23,
23a, made in form of cup or bell,   so forth. centrally and axially bored
in 25 so as to make it pos-  The separation by slitting of strips 27 from
the sible for it to be positioned on the shaft 18, houses  metal plate 28
being fed to the slitting cylinders re- between its cylindrical inner
surface and the shaft  suits hence sharp, as the blades and related cutting
18 a spacer ring 26, 26a.                       15   edges compenetrate
each other, without causing To the purpose of identifying and slitting a
plurali-  disturbances exactly thanks to the presence of the ty of strips
27 obtained from a metal-plate tape be-  above said elastic elements. ing
fed 28, e.g. coming from an unrolling swift (not    It can be noted that
advantageously, it being any- shown), each sequential blade 23, 23a
positioned on  way necessary periodically sharpen the cutting edg- the
shafts 18 results faced relatively to the forego-   20   es 24, 24a of the
blades 23, 23a, inside the same ing and not faced relatively to the
following blade.  blades a spacer ring 26, 26a has been provided. More
precisely, two blades 23, or two blades         Such a spacer ring 26, 26a
acts as compensator 23a, provided with cutting edges 24, 24a faced to
element, in that during the sharpening a side periph- each other, result
separated by a pair of spacers    eral material withdrawal from the cutting
edge oc- 29 elastic supporting means 30, 30a, e.g., of rub-   25   curs.
ber, between said spacers 29 and between said           Such a decrease in
blade tickness is followed by elastic means 30, 30a, compensator elements
31,      an equal decrease of the spacer ring 26, 26a and 31 a,
disc-shaped, of indeformable plastic material  the perfect total primitive
arrangement on the whole being interposed.
slitting cylinder is restored, by adding suitable addi- On the contrary,
two blades 23 and two blades   30  tional spacer rings (not shown),
positioned on oppo- 23a, positioned back-to-back, have interposed be-
site sides in the nearby of the spacer ring 32, 32a. tween them a spacer
element 32, 32a, e.g., a metal      It is interesting to note on the other
hand that ring, which envisages on opposite sides two com-     such a
sharpening, by being executed laterally on pensator elements 33 or 33a
facing to the base of    the cutting edge does not produce any pitch varia-
the said blades.                                35  tion, the circumference
after the resharpening re- As it can be observed in fig. 3, to upper blades
maining unchanged. 23 positioned back-to-back, with the interposition of
the spacer element 32 and of the related compen- sator elements 33, a
couple of elastic elements 30a  Claims with interposed a related
compensator element 31a   40 correspond on the lower cylinder.
1. Equipment for the continuous slitting of coils of The cutting edges 24
of the upper blades 23 inter-  material (28), in particular coils of metal
plate and act with the cutting edges 24a of the lower blades   the like,
into longitudinal strips (27) with shaped side 23a faced to each other.
profile, essentially of sinusoidal and/or mixed out- It can be
automatically observed that to upper   45  line, of the type comprising a
base (12) onto which a blades 23 with cutting edges 24 faced to each other
stand (13) is positioned, supporting a pair of slitting and containing
elastic means 30 and related compen-  cylinders (15, 15a), means for
driving the rotation of sator element 31, cutting elements 24a of lower
said cylinders and related motor means being pro- blades 23a positioned
back-to-back, containing a     vided, said slitting cylinders essentially
bearing a related spacer element 32a and compensator ele-   so   set of
blades (23, 23a) with shaped perimetral cut- ments 33a are opposed.
ting profile blades, said blades being positioned on In fig. 5, the
operative interaction is shown be-  said cylinders such that co-operating
blades are po- tween the elements on an upper cutting cylinder 15
sitioned one above the other and in staggered fash- 



and the complementary elements of a lower cutting    ion along the axes of
the cylinders, such as to pro- cylinder 15a.
55   vide a conjugated coupling of the shears type, char- It is interesting
to note how at least an elastic ele-  acterized in that each of said
slitting cylinders ment 30 of the upper cutting cylinder 15 accompa-
supports rigidly a set of blades positioned on its nies upwards the strip
27 slitted by the cutting edge  shaft (18, 18a) with cutting edges
alternately facing 24a of the blade 23a, and contemporaneously the      and
not facing each other, said blades being cup- elastic element 30a of the
lower cutting cylinder 15a   60   shaped and provided with central and
axial bores accompanies downwards the parallel strip 27 slitted  (25), and
such as to receive between an inner sur- by the cutting edge 24 of the
blade 23.              face of them  and the surface of the supporting The
clearance between the cutter edges 24 and      shaft a spacer ring (26,
26a), between two blades 24a of respective blades 23 and 23a is secured and
facing each other at least a couple of radially elas- adjusted by the
compensator elements 31, 31a and   65  tic means (30, 30a) and between two
blades not fac- 3    3                  EP 0 189 952 B1                 4
supports a plurality of blades 23, e.g., with sinusoi-  33, 33a, so as to
maintain a perfect and continuous dal perimetral outline, and with added
cuffing ele-  slitting efficiency. ment 24.
It should be moreover noted that the elastic ele- On the lower slitting
cylinder 15a a plurality of  ments 30 and 30a, once mounted, result to have
a di- blades 23a with cutting elements 24a is reported in   5   ameter
longer than of blades and related cutting the same way.
edges. Said blades 23 and 23a are positioned on the two   In this way,
during the slitting stage, said further slitting cylinders 15, 15a
staggered relatively to  compressed elements discharge and zero the nox-
each other, so as to obtain a conjugated coupling of  ious components of
the cutting forces, thus avoid- the shears type.
10  ing the deformations of burring, deep-drawing, and Each blade 23, 23a,
made in form of cup or bell,  so forth. centrally and axially bored in 25
so as to make it pos-  The separation by slitting of strips 27 from the
sible for it to be positioned on the shaft 18, houses  metal plate 28 being
fed to the slitting cylinders re- between its cylindrical inner surface and
the shaft  suits hence sharp, as the blades and related cutting 18 a spacer
ring 26, 26a.                     15  edges compenetrate each other,
without causing To the purpose of identifying and slitting a plurali-
disturbances exactly thanks to the presence of the ty of strips 27 obtained
from a metal-plate tape be-  above said elastic elements. ing fed 28, e.g.
coming from an unrolling swift (not  It can be noted that advantageously,
it being any- shown), each sequential blade 23, 23a positioned on  way
necessary periodically sharpen the cutting edg- the shafts 18 results faced
relatively to the forego-  20   es 24, 24a of the blades 23, 23a, inside
the same ing and not faced relatively to the following blade.  blades a
spacer ring 26, 26a has been provided. More precisely, two blades 23, or
two blades       Such a spacer ring 26, 26a acts as compensator 23a,
provided with cutting edges 24, 24a faced to  element, in that during the
sharpening a side periph- each other, result separated by a pair of spacers
oral material withdrawal from the cutting edge oc- 29 elastic supporting
means 30, 30a, e.g., of rub-  25  curs. ber, between said spacers 29 and
between said        Such a decrease in blade tickness is followed by
elastic means 30, 30a, compensator elements 31,    an equal decrease of the
spacer ring 26, 26a and 31a, disc-shaped, of indeformable plastic material
the perfect total primitive arrangement on the whole being interposed.
slitting cylinder is restored, by adding suitable addi- On the contrary,
two blades 23 and two blades   30  tional spacer rings (not shown),
positioned on oppo- 23a, positioned back-to-back, have interposed be-  site
sides in the nearby of the spacer ring 32, 32a. tween them a spacer element
32, 32a, e.g., a metal   It is interesting to note on the other hand that
ring, which envisages on opposite sides two com-   such a sharpening, by
being executed laterally on pensator elements 33 or 33a facing to the base
of  the cutting edge does not produce any pitch varia- the said blades.
35  tion, the circumference after the resharpening re- As it can be
observed in fig. 3, to upper blades  maining unchanged. 23 positioned
back-to-back, with the interposition of the spacer element 32 and of the
related compen- sator elements 33, a couple of elastic elements 30a  Claims
with interposed a related compensator element 31a   40 correspond on the
lower cylinder.                     1. Equipment for the continuous
slitting of coils of The cutting edges 24 of the upper blades 23 inter-
material (28), in particular coils of metal plate and act with the cutting
edges 24a of the lower blades  the like, into longitudinal strips (27) with
shaped side 23a faced to each other.                           profile,
essentially of sinusoidal and/or mixed out- It can be automatically
observed that to upper  45  line, of the type comprising a base (12) onto
which a 



blades 23 with cutting edges 24 faced to each other  stand (13) is
positioned, supporting a pair of slitting and containing elastic means 30
and related compen-  cylinders (15, 15a), means for driving the rotation of
sator element 31, cutting elements 24a of lower    said cylinders and
related motor means being pro- blades 23a positioned back-to-back,
containing a   vided, said slitting cylinders essentially bearing a related
spacer element 32a and compensator ele-  50  set of blades (23, 23a) with
shaped perimetral cut- ments 33a are opposed.
ting profile blades, said blades being positioned on In fig. 5, the
operative interaction is shown be-  said cylinders such that co-operating
blades are po- tween the elements on an upper cutting cylinder 15  sitioned
one above the other and in staggered fash- and the complementary elements
of a lower cutting  ion along the axes of the cylinders, such as to pro-
cylinder 15a.                                 55   vide a conjugated
coupling of the shears type, char- It is interesting to note how at least
an elastic ele-  acterized in that each of said slitting cylinders ment 30
of the upper cutting cylinder 15 accompa-  supports rigidly a set of blades
positioned on its nies upwards the strip 27 slitted by the cutting edge
shaft (18, 18a) with cutting edges alternately facing 24a of the blade 23a,
and contemporaneously the    and not facing each other, said blades being
cup- elastic element 30a of the lower cutting cylinder 15a   60  shaped and
provided with central and axial bores accompanies downwards the parallel
strip 27 slitted  (25), and such as to receive between an inner sur- by the
cutting edge 24 of the blade 23.            face of them and the surface of
the supporting The clearance between the cutter edges 24 and    shaft a
spacer ring (26, 26a), between two blades 24a of respective blades 23 and
23a is secured and  facing each other at least a couple of radially elas-
adjusted by the compensator elements 31, 31 a and   65  tic means (30, 30a)
and between two blades not fac-    5                   EP0189952B1
6 ing each other at least a spacer element (32, 32a)   aufweist. being
provided.                                        3. Schlilzeinrichtung nach
Anspruch 1, dadurch 2. Slitting equipment according to claim 1, charac-
gekennzeichnet, daB die radial elastischen Einrich- terized in that said
means driving the rotation of  tungen aus Gummi oder ahnlichem Material mit
einem said cylinders comprise a device for the recovery   5   Profil
gefertigt sind, das sowohl zu den einander zu- and the zeroing of the
clearances, and securing the  gewendeten und einander gegeniberliegenden
Klin- rotation of said slitting cylinders in phase.        gen als auch zu
den angrenzenden Klingen komple- 3. Slitting equipment according to claim
1, charac-  mentar ist. terized in that said radially elastic means are
made   4. Schlitzeinrichtung nach Anspruch 1, dadurch of rubber or similar
material, with profile complemen-   10   gekennzeichnet, daB zwischen dem
Paar radial ela- tary both to the facing and mutually opposite blades,
stischer Elemente zumindest ein erstes Kompensati- and to the adjacent
blades.                          onselement (31) vorgesehen ist. 4.
Slitting equipment according to claim 1, charac-  5. Schlitzeinrichtung
nach Anspruch 1, dadurch terized in that between said couple of radially
elas-  gekennzeichnet, daB an einander gegenoberliegen- tic elements at
least a first compensator element (31)   15   den Seiten des zumindest
einen DistanzstOckes is provided.
zweite Kompensationselemente (33) vorgesehen 5. Slitting equipment
according to claim 1, charac-  sind. terized in that on opposite sides of
said at least one  6. Schlitzeinrichtung nach Anspruch 1, dadurch spacer
element second compensator (33) elements      gakennzeichnet, daB die
Schneidkanten durch eine are provided.                                   20
Hartmetallauflage vervollstandigt sind, die am Um- 6. Slitting equipment
according to claim 1, charac-  fang der becherldrmigen Klingen aufgebracht
sind. terized in that said cutting edges are accomplished by means of the
addition of hard metal perimetrally  Revendicatlons applied on said
cup-shaped blades. 25     1. Dispositif de decoupe continue de feuillards
de PatentansprOche                                      materiau (28), en
particulier de feuillards de t6le m6- tallique et similaire, en bandes
longitudinales avec 1. Einrichtung zum kontinuierlichen Schlitzen von  un
profil lat6ral de contour essentiellement sinusoT- Materialbunden (28),
insbesondere Blechbunden u.     dal eVou mixte, du type comportant un socle
(12) sur dgl., in Langsstreifen (27) mit geformtem, im wesent-  30  lequel
est plac6 un support (13) supportant une pai- lichen wellenformige und/oder
vermischte Kontur     re de cylindres de d6coupe (15, 15a), des moyens
besitzendem geformtem Seitenprofil, jener Bauart,    pour commander la
rotation desdits cylindres, des welche einen Unterbau (12) mit einem darauf
ange-    moyens moteurs correspondants 6tant pr6vus, les- ordneten und ein
Paar von Schlitzzylindern (15, 15a)  dits cylindres de decoupe portant
essentiellement abstitzenden Gestell (13), einen Drehantrieb fOr   35   une
serie de lames (23, 23a) avec des profils de diese Zylinder und elnen
zugehorigen Antriebsmo-     coupe circonf6rentiels, lesdites lames 6tant
dispo- tor aufweist, wobei die Schlitzzylinder im wesentli-  s6es sur
lesdits cylindres de telle sorte que les la- chen einen Satz von Klingen
(23, 23a) mit in Um-     mes qui cooperent soient dispos6es l'une au-des- 



fangsrichtung verlaufenden geformten Schneidpro-     sus de l'autre et en
quinconce ie long des axes des filklingen  tragen  und  diese  Klingen  auf
den   40   cylindres de fagon a foumir un couple conjugu6 du Zylindern in
solcher Weise angeordnet sind, daB      type cisaille, caract6rise en ce
quo chacun des cy- miteinander zusammenwirkende Klingen Obereinan-
lindres de decoupe supporte rigidement une s6rie derliegen und die Klingen
entlang den Achsen der     de lames plac6es sur son arbre (18, 18a) avec
des Zylinder in solcher Weise versetzt angeordnet        aretes tranchantes
qui altemativement se font face sind, daB sich eine paarweise Kopplung vom
Ab-   45   et ne se font pas face mutuellement, lesdites lames schertyp
ergibt, dadurch gekennzeichnet, daB je-     etant en forme de cuvette et
munies d'alesages cen- der der Schlitzzylinder einen Satz von Klingen starr
tral et axial (25) et de fagon a recevoir, entre une de abstftzt, die an
der Zylinderwelle (18, 18a) abwech-  leur surface interieure et la surface
de l'arbre de selnd mit einander gegenlberliegenden und einan-     support,
une bague d'espacement (26, 26a), au der nicht gogenOberliegenden
Schneidkanten ange-   50   moins un couple de moyens radialement elastiques
ordnet sind und becherartig geformt und mit mittigen  6tant prevu entre
deux lames se faisant face et au axialon Bohrungen (25) in solcher Weise
versehen     moins un 6lement d'espacement 6tant pr6vu entre sind, daB
zwischen eine Innenflache der Klingen      deux lames ne se faisant pas
face. und der Oberflache der abst~tzenden Welle ein Di-      2. Dispositif
de d6coupe selon la revendication 1, stanzring (26, 268) eingef0hrt werden
kann, wobei  55   caracterise en ce que lesdits moyens commandant zwischen
zwei einander gegenlberliegenden Klin-     la rotation desdit cylindres
comprenent un dispositif gen zumindest ein Paar radial elastischer Einrich-
permettant la recup6ration et l'annulation des jeux et tungen (30, 30a) und
zwischen zwei einander nicht    assurant la rotation en phase desdits
cylindres de gegen~berliegenden Klingen zumindest ein Distanz-    d6coupe.
stOck (32, 32a) vorgesehen ist.                 60     3. Dispositif de
d6coupe selon la revendication 1, 2. Schlitzeinrichtung nach Anspruch 1,
dadurch     caractdris6 en ce quo lesdits moyens radialement
gekennzeichnet, daB der Drehantrieb fOr die Zylin-   6lastiques sont
realises en caoutchouc ou similaire der sine Vorrichtung zum Einhalten der
Spalte und    avec des profils compl6mentaires tant des lames qui zum
Einstellen derselben auf Null und zum Sichern    se font face que des lames
mutuellement opposees der phasengerechten Rotation der Schlitzzylinder   65
et des lames adjacentes.    7                   EP 0189 952 B1
8 e   4. Dispositif de decoupe selon la revendication 1, caracterise en ce
qu'il est prevu, entre ledit couple d'6l6ments radialement elastiques, au
moins un pre- mier element compensateur (31). 5. Dispositif de d6coupe
selon la revendication 1,   5 caracterised en ce qu'il est prevu, sur les
c6tes op- posBs dudit s6lment d'espacement, des seconds 61s- ments
compensateurs (33). 6. Dispositif de d6coupe selon la revendication 1,
caract6ris6  en ce que lesdites aretes tranchantes   10 sont realisees au
moyen d'addition de m6tal dur ap- plique sur le p6rimetre desdites lames en
forme de cuvette. 15 20 25 30 35 40 45 50 55 60 65 5    


