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nmet hod for naking band plate feeds deforned in section, I'ch vary
stepwisely in thickness in their lateral direction, by cold rolling. Prior
Arti A sectionally defornmed band plate feed 2 in which a netal plate feed 2a
Is stepped at 2b on one. side, as illustrated in Figure 7 by way of exanple
- hereinafter MBWHOD GUR MAKE NETEXN®E PixwEs DEdoRMEIEd N dECWONISE i n many
applications suCch as connectors contactors, rerays —comntactors: and
termnals for |apping conrBACKGROUND (OFIHE INVENTI®Nr ned band pl ate feeds
have been typically nade by the follow ng techniques. (1) Cutting A netal

band plate feed of rectangul Bigdstiodthe Inwentliom its | ongitudi na
di;rection, and is continuously cut in preselected, |ateral positions by
cutting or mlling. 2 (2) Intermttent Rolling As set forth in Japanese

Pat ent Publication No. : .
The present invention relates to a method for making

band plate feeds deformed in section, which vary
stepwisely in thickness in their lateral direction, by

cold rolling.

Prior Art

A sectionally deformed band plate feed 2 in which a
metal plate feed 2a is stepped at 2b on one side, as
illustrated in Figure 7 by way of example - hereinafter
simply called a deformed band plate feed - finds use in
many applications such as connectors’ contactors,
relays’ contactors and terminals for lapping connection.

Hitherto, such deformed band plate feeds have been
typically made by the following techniques.

K/’ _ (1) Cutting

A metal band plate feed of rectangular section is
fed along ifs longitudinal direction, and is
continuously cut in preselected, lateral positions by

cutting or milling.



53(1978)-27234, a netal band plate feed to be rolled.is fed between a
reciprocating flat roll and a nold provided on its side facing said flat
roll with a projection or recess having a gradually increasing w dth;
during this process a certain pressure is applied to the flat roll to form
on the band plate feed steps followi gg the surface geonetry of the mold. {
However, a problemw th the above cutting technique is that swarf produced~
in cutting the metal band plate feed not only makes the working environment
worse but also |owers the yield due to increased material |osses. Another
probl em{2)i TptermittentcRoddiwgt h the quality of ‘the products, since they
have burrs, ridges, etc. on their cut ends. The intermttent rolling

techni que, as sat Somth handapeveassBatabtcPublicakiog Novariety of
defornmed band plate feeds, since it needs expensive nolds. Another drawback,
with thﬁé(iglﬁgraﬁé3ﬂs ghaetahebpnddndatenferdi Eoehey xod1edr ¢8| ow, due to
difficulties encountered,in continuqusly maki ng _deforned band .pl ate feeds.

I n addi fPenPEEVERE BL50EiPELRALINGs IlpkerelisaRAon®Pllol |ing technique in
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width; during this process a certain pressure is applied
to the flat roll to form on the band plate feed'steps
following the surface geometry of the.mold.

However, a problem with the above cutting technique
is that swarf producéd in cutting the metal band plate
feed not only makes the working environment worse but
also lowers the yield due to increased material losses.
Another problem arises in connection with the quality of
the products, since they have burrs, ridges, etc. on
their cut ends. The interﬁittent rolling technique, on
the other hand, is unsuitable for making a variety of
deformed band plate feeds, since it needs expensive _ \;J
molds. Another-drawback with this techﬁique is that the
production efficiency is very low, due to difficulties
encountered in continuously making deformed band plate .

‘feeds. " '

In addition to the above techniques, there is :
‘another rolling technique in which one metal band plate
feed to be rolled is fed between a pair of work rolls,

at least one of which includes a barrel provided with a.



band plate feed. According to this technique, however, the rolling process
is effected with a pair of rollers of the sane dianeter and the work rolls
rotate at the same speed, so that the metal band plate feeds are .
consi-derably elongated in the rolling direction. -There is thus a large

di fiference in fength in the rolling dirregti on.between the roll ed and
unrol l ed portions, giving rise to undul ations on the rolled portion. Such

undul at i onihemonte renel abrgesbvde theleby throdwshing i ®rasdimedal n vi ew of
such problens with the prior art as nentioned above, .a prinmary object of
the presentband atatm feed.o phemodxiting ren hdulig c#e@iriiq;ieanthqwem,ng -
satlsfactory band plate feeds defornmed in section, which.can be practised
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direction between the rolled and unrolled_portions,
) giving rise to undulations on the rolled poftion. Such.
- undulations become more marked the higher the reduction
ratio. |
In view of such problems with the priof ért as
mentioned above, a primary object of the present
invention is to provide a method for efficiently making
'éafisfaétory band plate feeds deformed in section, which
can be practised with an improved yield but without
causing swarf burrs or undulations.
~ SUMMARY OF THE INVENTION
U 1 As a result of studies made to solve the above
broblems, it has been.found that the best method foi
improving yield and prodﬁcfion efficiency is cold
rolling in which metal band piate feedslare fed between
opposing work rolls, and that a large éiffefence in |
v length along thé roliing direction between the unrolled
and rolled portions is caused by the fact that the feeds
are only slightly deformed in .the direction

perpendicular to the rolling direction. Further, it bhas



4 been found that if a plurality of nmetal band plate feeds with
substantially equal resistance to deformation, while overlaid one upon
anot her, are cold-rolled between work rolls to a reduction ratio of 30% or
| ower in one feeding operation, then jt is possible to increase the
frictional forces acting on the sides of the nmetal band pl ate feeds
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present invention, there is provided a nmethod for making sectionally

def or medydaiiGegll é etd e£dpbedyctDdn- ratio ngf NBORl obalewetair breds between |
work rolls, wherein at | east one of said work rolls has a barrel provided
with a deadivierepérati gmootiken ahtl idepessiblel to aln¢yeadenchael band plate
feeds with substantially equal resistance to deformation, overlaid one upon
anot her ,fxiretionakdf ooces hacting worntkeisides kof othe metal rkamétion ratio

of 30% or |lower in one feeding operation and the resulting netal band plate
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can be limited, whilst allowing their lateral
deformation to take place. This has led to another o/
finding, namely that sectionally deformed thin band
plate feeds-can be made while causing neither
undulations on, nor cladding of, said plate feeds.

According to the present inventioﬁ, there is
prdvided a method fér making sectionally deformed band
plate feeds by cold-rolling metal band plate feeds-
between work rolls, wherein at least one of said work
rolls has a barrel provided with a circumferential
groove; and wherein a plurality of'metal band plate
feeds with substantially equal resistance to
deformation, overlaid one upon another, are rolled
together between séid work rolls to a reduction ratio of
30% or lower in one feeding operation and the resulting
metal band plate feeds are separated from each other.

BRIEF DESCRIPTION OF THE DRAWINGS.
The method for making sectionally deformed band

plate feeds deformed in accordance with the present



5 invention will now be described, by way of exanple, with reference to the
acconpanying drawings in which:- Figure 1 is a schematic viewillustrating
one enbodi nent of-carrying out the method. of the present invention, Figure
2 is-an enlarged part end view taken along the line A-A of Figure 1, Figure
3 igsa schematic view illustrating anot h®r enbodi nent of carrying out the
met hod of the present invention, Figure 4 is an enlarged front view show ng
one exanpl e mwfemtion kwill | nown oo ghgperibedy tly avaptsd deaapdatwitiked to be
rolled, Figure 5 is a graph showi ng an increase-in-width rati o obtained
when one purefecppes tranthplmeomm&ilsgr@ta‘eﬂnﬁdtm winkiclwi + h anot her one
overlaid onit, Figure 6 is a graph showing a step ratio obtained when one
pur e- copper barfLgHze el fi R | SChematic ke bhuskratiRe(oR® one overl aid
on it, and Figure 7 shows, by way of exanple, the section of a typical
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In order tq carr % out the nethod of the present invention, a rolling stand
4 1is prOV|JéH’ i i ncl udes a pai r of opposing work rolls 3 at p05|t|ons

where a netal hand,plage § egd dni SrdQ5 &M PEANRH o "Ealth a1 ong

the line A-A of Figure 1,

Figure 3 is a schematic view illustrating another
embodiment of carrying out the method of the present
invention,

Figure 4 is an enlarged front view show;ng one
example of a work roll in engagement with a metal band
plate feéd to be rolled,

Figure 5 is a graph showing an_incréase-in-width
ratio obtained when one pure-coppar band plate feed is
rolled alone and with another one overlaid on it,

Figure 6 is a graph showing a step ratio obtained
when one pure-copper band plate feed is rolled alone and

U with another one overlaid on it, and

Figure 7 shows; by way of example, the section of a
typical deformed band plate feed.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

In order to carry out the method of the present

? invehtion, a rolling stand 4 is provided, which includes
a pair of opposing work rolls 3 at positions where a
metal band plate feed 1 is located between the work

rolls on both sides. A gap 3b between the work rolls 3



rolls on both sides. A gap 3b between the work rolls 3 : 6 housed within
the rolling stand 4 is such that the reduction ratio of the band plate feed
1 rolled between said work rolls in one operation is 30% or less. At |east
one of the work rolls 3 nust include g barrel provided with a
circunferential groove 3a. The other roll 3 may preferably be provided wi-

a groov f fhe .sane w dt.h .at |t eshondi to that of the =~
groove gxg%x%fe%t k‘l’é’tlglr%} V\r%lr %&mﬁ? as%[c}fder‘lng% \(;ég{{/h scglafq:l a rk roll w thout
a grooveedmctionhpatdlo fy the hand rdaterdiedd dambldled dedtoeen overlaid

with on I ' i taRen tfe work rolls 3
housed %a?.ﬁi %r&‘:efiﬁjl@.s_ lnﬁpg g%n??é#ﬁ?ﬁéﬁa?%ﬁ%éb% ate fgt(}gs 1l are

N
pr ef er abPRB& e oy Fh HC st dinclide,@ RaxFslals with
subst anpreviedqualth &siciiRneEdremtaflal Rddove BaY berhed|dtated oget her. | f

the final .reduction ratio,.i.s 30%qr_ l.es I.n . making the defaormed band pl ate;‘
f eeds ZFO&&pI ufR t%Fe rtaﬁad.y ealprn?ziﬁ'?% 3?‘3"* @e@g%ﬂveo\;& I°;1"d one upon
anot her theay amec wilddhr @il ed postidem aeatesgondingppotihat v k rolls 3 in
one feeding rJ;ggsi N, requi r\qd. J.1 : ctjon ratio
exceeds(‘i'gI %gQ'c%’n the%agﬁfef%q{?gtr? , twr#é:fkrretztbgll %gndAp(%é{ééI%égfg'qyﬁus be rolled
nor e t h&hagn¥erkraoldy akihout e FrREPVSe omaddepbarrel may be

used. _

' One metal band plate feed 1 overlaid with one or
more metal band plate feeds 1 is fed between the work o
rolls 3 housed within the rolliﬁg stand 4. The metal o
band plate feeds 1 are preferably of the same material.
However, different materials with substantially equal
resistance to deformation may be rolled together.

If the final reduction ratio is 30% or less, in

making the deformed band plate feeds 2) a plurality of
the metal band plate feeds 1, overiaid'one upon another,
may then be rolled between a set of the opposing work
rolls 3 in one feeding or passing operation. If the
required final reduction ratio exceeds 30%, on the other
hand, the metal band plate feeds must be rolled more
than once. For example, use may be made of a
reciprocating rolling technique in which, as illustrated T
in Figure 1, pay-off and take-up reels 6 are provided e
with the number of pairs corresponding to the number of
the metal band plate feeds 1 put one upon another and
are provided on both '



reciprocating rolling technique in which, as illustrated in Figure 1,
pay-of f and take-up reels 6 are provided with the nunber of pairs
corresponding to the nunber of the nmetal band plate feeds 1 put one upon
another and are provided on both 7 sigles of one rolling stand 4 beyond
twoipai rs of deflector rolls 5, respectively. The met aI band plate feeds 1

are fed frq of lgpﬁd Iig fle) h the associ at ed
pair of defslmég rocfrfe :\fﬁgyltr\?é: roll's @ ouse in the rolling
stand 4, frdaﬁhﬁnm tteddar®s f@m‘@-‘t?@ ot Hire matalofband/ -Rigteand t ake- up

reels 6 threyugy t1heaﬁ§smaafféin Rétid ;sefndeaf egéprofpldzm Raifiyy the gap 3b
shown in Figure 2 between the work rolls ouse€4n t he rolllag stand 4 is

reduced, tHEeSht £ YRERPG dhe faeseﬁféc%%ﬁde Ra¥n 9h1998d afRAE AR t he wor k
ralls 3. Thietwaien a&ﬂe)rwdﬂ; rmaai 31, hass atbsin erthe Atdldringg istsng 4,he

reduction r t|o Y. re te % f operation
bet ween on wg?i e?‘ g %#4 9 %méﬁfe}’ rﬁgoperarpeay&%s
i |lustrat edmm ﬂ'algarnxp emls oF fthmgi'l G:hearﬁsﬁtmd@tﬁﬂ medles & are provided
wth the n% re e,gltgmfriqf tﬂ J& & band
pl ate feed %’fo&a"?gfc?)lflos?/?gcied on o{\%‘ dges of 1 ng s and 4group 4
conpri si ng ketwesm the wark oreklfy Lthenped in the rolling stand

is reduced, the metal band plate feeds 1 are then rolled

back between the work rolls 3. This operation is

repeated, as desired.

Alternatively, the reduction ratio may be regulated to
30% or lower for one feeding operation between one set
of work rolls. 3 of a tandem-rolling operation. Aas
illustrated in Figure 3 pay-off reels 6' and take-up
reels 6" are provided with the number of pairs
corresponding to the number of the metal band plate
feeds 1 and are provided on both sides of a rolling
stand group 4' comprising a plurality of rolling stands
4, each housing a pair of work rolls 3, beyond two pairs
of deflector rolls 5. Gaps, shown at 3b in Figure 2,
between the respective pairs of work rolls 3 are
designed to narrow gradually in the direction shown by
an arrow. The metal band plate feeds 1 are fed from a
pair of pay-off reels 6’ located on the side of the
rolling stand 4 housing a pair of work rolls 3 having
the largest gap 3b through the associated pair of



4, each housing-a pair of work rolls 3, beyond two pairs of deflector rolls
5. Gaps, shown at 3b in Figure 2, between the respective pairs of work
rolls 3 are designed to narrow gradually in the direction shown by an
arrow. ‘The metal band plate feeds 1 are fed froma pair of pay-off reels 6
| ocated on the side of the rolling ssand 4 housi-ng a pair of werk rolls g
having the | argest gap 3b through the associ ated pair _of 8 defl ector
rolI's Saépiecthe £eLiisng $heBdtEBOWB1E: ngl E€ANBNGEBUPhAY, akeok turn fed
onto the pair of take-up reels 6" through the assoc! at ed pair of deflector
rolI's Sehiehttheynmapaein suphufadi bytof theepaktirabtbeakephpt e feeds 1 to be .
rolled are rolled between the work rolls 3 to a given. size. Thereafter, the
met al bandlml61etheedshltbeeabapdiensdupahranﬁtﬂeflap&orakehlap by ei t her

one of the pairs of pay-off and take-up reels 6 or take-up reels 6" to -
separat® the netal band plate feeds fromeach other, as shown in Figure 1

or 3. According to the nethod of the present |nvent|on lurality of flat
netal band P gﬁl?eEﬂ§n$raré PBPFéaiFXgBFhEPQbEFﬁéEnbénﬂaPEaGP work rolls 3
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whi ch n@og£08¥9§n3§i95? p&ﬁ@%@&fter, the metal band plate feeds |
1 overlaid one upon anether are taken.up by elther one
of the pairs of pay-off and take-up reels 6 or take-up -
reels 6" to separate the’ metal band plate feeds from
each other, as shown in. Flgure 1 or 3.

According to the method of the present levention, a
plurality of flat metal band plate feeds 1 are rolled
together between a pair of work rolls 3 havirg their

' barrels'eabh provided with a circumferential groove 3a.
The metal band plate feeds 1 first engage the portions
ef the ﬁork.rolls 3 in Which'no grooves 3a are present,

‘f-whereby only'those portions are rolled. mhus, steps are
formed on the metal band plate feeds 1 accordingly, ' :Q;J
thereby making the deformed band plate feeds. 2 having
thickness steps in their lateral direction. Since large
frictional forces act between the metal'band plate feeds
1 during the rolling process, the cemponent ef such
forces in the relling direction places some limitation :
on- the elongation of the portions, to be rolled, of the
metal band plate feeds which tend to be rolled in the

rolling direction, so that they are deformed mainly in.



whereby only those portion are rolled. Thus, steps are forned on the
netal band plate feeds 1 accordingly, thereby making the defornmed band

pl ate feeds. 2 having thickness steps in their lateral direction. Since
large frictional forces act between the nmetal band plate feeds 1 during the
rol ki'ng process, the conponent of such f&ces in the rolling direction
places sone limtation an the elongation of the portions, to be rolled, of
the netal bzheéipl Anteradddiweicdionend to be rolled in the rolling
direction, so that they are deformed mainly in. 9 their. lateral :
direction. Furt Fartheimcesimce #@@ame&aﬂthMQt@lﬁ¢sd§e§d5ré agel ed toget her
bet ween a set _of the opposing work rolls a reduction ratio of 30% or

| ower in on&oiéed Wﬂga%ﬁlhﬁFweﬁﬁe? aes Qﬁlﬁ%@I?PPSBEESOWPQB FOdRat i s,

Bample Vi Be b8 Fc%ﬁ&%“&ﬁ%%e (3 5 v Lt L5 eBRRe BT oL e
each 3 mm i g Lhlcknges (g A0MIAD G Bo WREEmEOLAEH Lagst gl betveen a

set of oppos ng WOr havi ng-a met er mm-an efigth o

barrel of 1 0 | a de and 1- nm
deep grooveg?ng??g ggpgihfgﬁfgfg %@%khgh% hg?%bgkggea %ﬁ%?ghgﬁk roll, to a

reduction rgile?laid one upon another.
Example
While overlaid one upon another, two pure-copper
band plate feeds, each 3 mm in thickness and 30 mm in
width, were rolled together between a set of opposing
work rolls having a diameter of 70 mm and a length of
barrel of 120 mm, one having a barrel provided with a
18-mm wide and 1-mm deep groove in its axial center and
the other being a flat work roll, to a reduction ratio
of 20% at a peripheral speed of 4.5 m/min. in one
feeding operation, without using any rolling oil. For
the purpose of comparison, a single pure-copper band
W plate feed of the same dimensions was rolled under the
same conditions as described above. As a result, it.
turned out that the band plate feeds rolled according to
the present invention gave higher values both for the.
ratio of an increase-in-width (see Figure 5) and the.-l
. step ratio or the ratio of the thickness of unrolled |
portions to the.thickness of rolled portions (see Figure’
6) than the band plate feeds folled as a_compérative'
example. .

As detailed abo#e, the present.;nvention'provides a



of 20% at a peripheral speed of 4.5 mimn. in one feeding operation,

W thout using any rolling oil. For the.purpose of conparison, a single
 pure-copper band plate feed of the sanme di nensions was rolled under the
same conditions as described above. As a result, it turned out that the
band plate feeds-rolled, according to 1tthe present invention gave higher _
val ues both for the ratio of an increase-in-width (see Figure 5) and the.”

step ratiethyd tfvr et ficidnthe ndkikg eihfprdved BAR® hIDES | H&6ad 0 t he

t hi ckness of rolled portions (see Figure 6) than the band pl ate feeds

roll ed aefomedadnmtsestiomnpricth Asmpledved erfl elxde cout hei ghiesent i nvention .
provi des a 10 nmethod for efficiently making inproved band plate feeds
def or ne®rofdusdng @wanf tor i eansing Hurrscandtundudations oduci ng swarf or
causing burrs and undul ati ons, thereby making it possible to use

sect i ondherehyt AR D i RRsgibkedr yvie mestiopalkatdefermedid so is of
great indusgri.al, val ue s Wwll be gppreciated fromits adyantages as set
out bel gﬁn Blaﬁ%%‘%ﬁ Sivgis.f eﬂ%pa]fje%tsi% I%ﬁ‘grsd?ljyss? pped by rolling.
Thus, n aonl n ev. he .produced wt hout waste agnd.so with an inproved
yi el d, %ﬁeat%é‘f%g r#zta}l 0 ‘b%l%ednﬁ%%ﬂ]l ?oﬁq%{?%’f ?J?)O‘ES)]F% k rolls at a
certain LG Mdd dd Y ShPHuGE Vi ty. |

(1) The metal band piate feeds are laterally
stepped by rolling. Thus, not only can they be produced
without waste and so with an_improved yield, butlthey
can also be continuously rolled by opposing work rolls
at a certain speed with improved productivity.

(2) As large frictional forces act in the rolling
direction of the metal band plate. feeds, some limitation
is placed upon their elongatioﬁ in their rolling
direction, so that they can be deformed mainly in their
lateral direction with no difference in rolling length
between the unrolled and rolled portions. It is thus
possible to make sectionally deformed band plate feeds k.)
of high quality without causing undulations.

(3) If the metal band plate feeds are reciprocated
through a single rolling stand, then they can be rolled
using one set of work rolls, even when the final
reduction ratio of the sectionally deformed band plate L4
feed to be made exceeds 30%. Further, if provision is

made for an arrangement of a plurality of rolling stands

in which the gaps between sets of work rolls are



(2) "As large frictional forces act in the rolling direction of the netal
band plate feeds, sone limtation is placed upon their elongation in their
rolling direction, so that they can be deforned mainly in their lateral
direction with no difference in rolling | ength between the unrolled and
roljed portions. It is thus possible to make sectional |y defornmed band

pl ate feeds of high qualiity w thout causing undulations. (3) If the netal

band pl ate &esfignadctbeanpirovayedduloyginaasirbgleéngoliiregtibanpditt hen they
can be rolled using one set of work rolls, even when the final reduction
rati o of thissthénopebbyblef tommdkbandcpliohalligedeforihedmbdadeptatds 30%
Further, if provision is made for an arrangenent of a plurality of rolling
stands in wheefst n€ gapdvent ddeangion dh aoek feeflingapperatiioni §ned to
narrow gradually in a rolling direction, it is then possible to nmake
sectionalIy°§€fé?ﬁﬁﬂtﬁaﬁdwﬁthémp§éa§doPerBF$éﬁndP§§ﬁ§¢6ﬁ°Yn one feeding

operation in on |re tion w rove rod fici 4) Since a
plurality of ne?ﬁg Bcﬁlatgipﬁé tXr@ PFég % atHiFtBe éﬁ éréet of
o _of 30% l.ower i ng operati-on,

work rolls at uct r edi
they are unfFPREPY ?898 o BRERRORN A 5P, OZBFEGPEU8: AEr Sevan ahen t hoy
are rolled @QhLEFQXErkghg o03¢ HBQnognQBPSEé§§BH§8eF§8&iﬁan be separated and

coil ed by pay-0 and e-up reel s or
operation, they are unlikely to become clad that is,

adhered together even when.they are rolled while
~ overlaid ohe upon another. Thus, they can be separated
and coiled by pay-off and take-up reels or take-up reels
with improved productivity.

(5) The use of a rolling stand housing a pair of
opposing work rolls having their barrels provided with
grooves of the same shape makes it possible to make two
sectionally deformed band plate feeds at the same time,
hence doubling productivity.

(6) Since the grooves in the work rolis can be
L/ ‘ formed easily and inexpensively and the attachment of

| said rolls to the rolling stand can be effected easily,
it is possible to change the work rolls, and thus

cheaply obtain a variety of sectional forms.



with inproved productivity. (5) The use of a rolling stand housing a pair

of opposing work rolls having their barrel§“pr0vrﬂed—m&%h_gLnnyes of the
same shape makes it possible to nake two semB def orned band pl ate

feeds at the same time, hence doubly,ng prody m,mnfe t he grooves
in the work rolls can be fornmed easily and i I t he attachqg

of sa |s to the rolling stand can be effected eaS|Iy Tt is possibl'e
to chggéz&éhe work rolls, and thus cheaply obtain a variety of sectional
forns. CLAI V5 --.1. A nethod for meking sectionally

def ornmed band plate feeds by cold-rolling nmetal band plate feeds (1)

betveen gtk BObtned) ol Gatingledotasnady abeedhda'yishar ol 5 (3) has a’

barrel provided with a circunferential groove erein a plurality .

of ”EbﬁhtBa'?.éeabab? ce2ds roll 1yl hetalds banal d1latecdedlas’ q3i)st ance to

def ormati on, -overl aid one upon another, are rolled together bet ween sai d
wor k betwaeh3yotk Fol2Eu3)on whaed noRt30%ast baecobf Baide f eedimg
operation and the resulting nmetal band plate feeds (1) are separated from
each wokkr ro2lsA (38t hag asbalrxedegriovi@ed mith wherein said netal band

plate feeds (1) are reciprocated through a set of said work rolls (3); and
wher ephrgupfpreasial groove (3a); and wherein a plurality of

metal band plate feeds (1) with'substantially equal N
resistance to deformation, overlaid one upon another,

are rolied together between said work rolls (3) to a . o/
reduction ratio of 30% or lower in one feeding operation
and the resﬁlting metal band plate feeds (1) are _
separated from each other.

2. A method as claimed in Claim 1, wherein said
metal band plate feeds (1) are réciprocated through a
set of said work rolls (3); and wherein a gap (3b)
between said work rolls (3) is reduced before each
successive feeding operation of saidmélaté feeds (1)
through said set of wak‘rolls.l -

3. A method as claimed in Claim 1, wherein said
metal band plate feeds (1) are fed in one direction
through an arrangement of'é'plurality of sets of ﬁdrk
rolls (3) with the gaps (3b) between them being designed
to narrow gradually in the feeding direction of said
metal band plate feeds (1). S | %

4. A method as claimed in any one of Claims 1-3,

wherein said work roll (3) opposite to said work roll




bet ween said work rolis (3) is réduéed bef ore each suceessive-feeding
operation of said plate feeds (1) through said set of work rolls.

-- 3. Anethod as clained in daim1l, wherein said tﬂl’ﬂ,!ﬂﬁ'ﬂ“mﬂ”"feeds
(1) are fed in one direction through an arrangenment OFNER? " l sets
of work rolls (3) with the gaps (3b) betviEen them bei ng desi gried 5t o* nar r ow
gradually in the feeding direction of said netal band plate feeds (1). 4.
A met hod as (@)ainsd rig) s GEosfe Q 3 NE sl proviidudivi tinial g¥gdweg ol | (3)
opposite to said work roll 13 (3) having said groove (3a) is provided:
wi.th a groovga)3ahiwh dis iim ian posudsiidn ommeaEesplidg tp tithe oA mer-.
groove (3a) being the sane width as-the width of the forner groove (3a). 5.
A et hod -as gaiogvieed 3a) Jeinshcdhe agne widils as ihe eridtniaf & rol |l (3)
opposite to said work roll (3) having said groove (3a) is a flat work rol
havi ng no gf@FRen 9Haaye L33, : : - ‘

5. A method as claimed in any one of Claims 1-3,
wherein said work roll (3) opposite to said work roll
(3) having said groove (3a) is a flat work roll héving

no groove in its barrel.




