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PACKI NG MATERI ALS BY CRUMPLI NG PAPER Thi s invention rﬁﬂ\ﬁm&wl nes
+used to manufacture a wedgi ng/ packi ng mhterial 5 const stack of
paper sheets folded on thensel ves and subjected to foldi ng/¢f'dtpl i ng. The

i nventi on MPROVCEMENTS T@ND&WE[NESCANDEMETHODS FORMANUPACTURENG
met hod for manuf acturi ng Machi nes of this tiéie have been known for a

long tinme. Thus, doc® 6 MATERBSLS BY CRUMPLING PAPER i n 1968,

describes a machine in which a stack of paper sheets is 10 guided into a
chute, which has the shape of a truncated horizontal pyram d and narrows
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permanent cohesion and being suitable for packmg various articles under different
conditions.
It is possible to consider that the fundamental characteristic of this type of machine

20 lies in the fact that the same toothed wheels carry out simultaneously the pulling of the
starting material constituted by the folded sheets, the crumpling of said stack to give it
volume and the compressing of said sheets to give them this cohesion.

In practice, this plurality of functions may cause various problems, which have
. induced various solutions but none of which is entirely satisfactory.

25 Thus, when the pressure exerted on the sheets is sufficient to pull them, a
consequence is that said sheets sometimes may tear. On the other hand, if the pressure is
reduced to avoid the tearing, the cohesion of the finished material will not be sufficient and
the "pad" will lose its usefulness.

A solution proposed to reconcile these two contradictory requirements is described

30 in document No. EUR-A-0 427 834, and consists of providing, on the teeth of the gears
used to pull the superposed sheets for crumpling and assembling, protrusions which
penetrate deeper into the thickness of the sheets, to enhance the cohesion of the product.
However, the regions that are "embossed" are then weakened and provide starting points

for tearing of said product, with the result that in practice, such a machine can only be used
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30 in docunment No. EUR-A-0 427 834, and consists of providing, on the teeth
of ' the gears wused to pull the superposed sheets for crunpling and
.assenbling, protrusions which penetrat2-deeper into the thickness of the
sheets, to enhance the cohesion of the product. However, the regions that
ar e " enbossiestaclardf Kraf paperahichdrapdporionaltiemstessxpemdvepoi nts  for tearing
of said product, with the resul I that in practice, such a machi ne can only

be used 04/ o7 Presfic HivRB4On 1© 1mm0§xese_ 2“"%"’??1‘3%‘{3&_0% USMBKPAHTAPPHAREY ,
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t hese i nconvert ences usi ng ‘an apparatus res roma fundanental |y
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wedgi ng/ packi.n terial t he precedi ng e. but having a nuch superior 5
o os fon CheHEN ob b ahned B Beur aapHamdhvis B 10 Gosty. udhSil St
wi thout ch&ahp BlintsStoRfdatsNd PoOints for tears. To achieve the above

obj ective, the invention consists of allocating the functions of pulling,
crunpl i ng and Bssdndieithe abavemnbingtive the mvertian cossistsiafialleettimgithmfungtiensfafer ent
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perform ng the pulling function consist of a pair of superposed wheels,

nanel 1, dmopmaneenyenighess: an upper wheel , called pul ling wheel, having the
general 15 Shal@[%rq?érg@is?l&' gér;&g?c{i%é@gﬁ%}%{?foﬁn%xpg "hdcRiheE%né aﬁ{?\ge{ {élgﬁ%cé}{%dt he

formof a toric ¢ ne edge portions are crene have
flat partigpeli stributed on their periphery in, such a manner that the flat

as of one of the edge portions face the areas having.no fiat arts of
the other edge H§rOMPRICHIH FeKiormIAg the alélﬁm&éuﬁreﬁtloa QOBsigt Oy aair of suparaesed

supporti hay i e i |
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cor r esporshape of 4 bidinder, ivhoseiaediah poftianhias apeetioniinglé foramef a tonis chasel,padt i ons
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such a manner that the flat areas of one of the edge portions face the areas having no fiat
parts of the other edge portion; and on the other hand, a lower wheel, called supporting
wheel, having the general shape of a cylinder whose median portion has a section in the
20  form of a toric pad that essentially corresponds to the toric channel of the upper wheel, and
the edge portions are cylinders on which the areas having no flat parts of the upper wheel
move.
- As will be described in detail later, the stack of sheets, pulled between the two
. wheels, is gripped and pulled between the cylindrical portions of the lower wheel and the
25  areas having no flat parts of the two edge portions of the upper wheel, namely, alternately
to the right and to the left. These sheets are thus pulled forwards not directly along the axis,
but on their left part then their right part, respectively, in relation to the axis of movement,
the lateral dissymmetry resulting from the pulling being compensated at each successive
flat part by the relatively flexible hollow area created in the sheets between the toric pad
30  and the toric channel. Due to this method of pulling the pressure exerted on the paper does
not cause it to tear, as at this stage it does not undergo any stress apart from the axial
pulling in the direction of movement.
- The components performing the function of assembling the superposed paper

sheets consist of another pair of superposed wheels, namely a crenellated upper wheel and
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As wi |1 Dbe described in detail later, the stack of sheets, pulled between
the two wheels, is gripped and pulled between the cylindrical portions of
.the | ower wheel and the 25 areas having3no flat parts of the two edge

portions of the upper wheel, nanely, alternately to the right and to the
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higgher thwRedhie pillihdeviaeBeiy satdoffedatifg dBasauae thé absentbliagewheels, to

ference, the material is supplied to,t%e assenpbl i ng wheels faster than
t hey rot aachiexpihe rgsﬁb@wéﬁéa@mefv, shpfoupatipn of @, material dormpf pasisthaving

under goi nﬁ??igﬁ#ﬁe%%t‘m‘?%theT%ESOftt&%ﬁbi s a conbi nati on of nmeans and

actions, e rear war t he nt, bet ween the pulling wheels, the
set ofs r educi nbhigeavel comcept, twldclaseniplately comeastiag thad of acivieatiendl nechmss)| t
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e W

h ,
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a lesser g price than that of Krart pap mai nl'y |'ow gr ade
recycl ed pspible, witlhcdreosemh! imachines asadehértbed#edior.di ng t o t he present

| nvention, whi flpe irsesenn?tinv&?isogirgfat%sVglgohtocgygo%rs]tairl%gaémg{%g Q\ifhri]&ls in?srogg S1(7:1;eirbed
earlier. p g prove,

20 alia, the operation of the system described above.

Thus, although it is known that gear pairs are installed in previous machines to

simultaneously perform two functions of pulling and assembling in flexible means which

. allow the mutual pressure to be adjusted, the invention brings an important modification to
this type of means.

25 Indeed, since pulling is performed only by the rear wheels, while the assembling
wheels do not have to exert a high pressure, arrangements are made to mount the axles of
the lower wheels on a rocking compensation bar which is subjected to the action of
common springs distributed in such a manner that the action of these springs is stronger at
the rear (for pulling) than at the front (for assembling). In practice, the mechanical

30  assembly, which represents the main characteristic of the invention, is mounted in a cradle
in which the upper axles, and the reducing set which link them, are fixed; while the lower
axles are distributed in advance on a rocking compensation bar at the rear and subjected to

the action of a pair of common springs which exert their pressure at a point on said bar

between the rear and the front at about 1/3 from the rear edge.
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The priesent invention relates also to various arrangements which inprove,
inter - 20 alia, the operation of the system descri bed above. Thus, although
it is known that gear pairs are instalt€e in previous nmachines to

si mul t aneously performtwo functions of pulling and assenbling in flexible

nmeans which afihglty, tthe intehtich réites to/hesihplifi@l aghnpehret, thlr ddvebdd @Nther i ngs
an inportant nodification to  this type of neans. 25 |ndeed, since puI ling
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t he | ower eel's on a rocking conpensation bar which is subjected to the
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these springs |s stronger at t.he r (for pullin han at, the front (for
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invention relates to a sinplified arrangenent to be described in the
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sai d nechani ca The.iny for
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f@gded or rolled, is subjected to a pull |&g action, an essentially

t r ansver sapthed aagyor Hgs gechigp and havigg @cﬂ?ﬁ‘if ¥olume gueite srumplingcandsa Fi%feﬂl aces
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the fact sald action orhe successively’an epen ently
from mne ramnmﬂn&uredlpart&umlgffmmhnwgmderdmgclledrpmerof this met hod the action of

crunpling res tsfromthe straint ose. th ter| after the
pul ling acti o;ﬂ‘h%”ﬂ‘ff'é‘ﬂ?n W aHQWa@F?% ‘3 Pe?‘lrﬂkﬁr &Ft‘{‘rﬁe‘nnﬁ"’t ghency to the

Finally, %Wf,ﬁ'g QWid Iﬁtm .0 a novel wedgi ng/ packing nmaterial obtained
by this éc'ESng and orlt is ma(c:hl ne and having a desired volunme due to

crunpling and a ddSgured iscohgsiiew ofuthetmachiseadsbiding by theompemisi wvith thet no
weakened f;iarp%rassrieets al pElcenabl es it to be
20 - Figure 2 is a vertical sectional view cut along the longitudinal plane of
symmetry of the machine( II-II in figure 1),
- Figure 3 is a cross-sectional view cut along the axle of the pulling wheels
' (along ITI-III in figure 2);
- Figure 4 is a cross-sectional view cut along the axle of the assembling wheels
25  (along IV-IV in figure 2);
- Figure S is a partial perspective view of the cradle in which the mechanical
assembly is mounted, seen from below, the upper wheels being removed.
In the drawings, all the usual components, carried by a frame 1 of a machine for
manufacturing a wedging/packing material from a stack of paper sheets are found; namely,
30 at least one drum of superposed paper sheets; a chute 3 in the form of a horizontal
truncated pyramid oriented towards the front; the pulling, crumpling and compressing
components collectively mounted in a cradle 4 and driven by a motor 5, a cutting system 6
and an extraction channel 7 at the front.

The invention is essentially that of the conception and realisation of the mechanical
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15 manuf actured particulariy fromlow grade recycled paper. The invention
will ‘be now described in further detail in reference to the acconpanying
~drawi ngs, in which: - Figure 1 is a topSview of the machine according to
the invention, with the paper sheets in place; 20 - Figure 2 is a vertical

sectional asyerwwquéumécpngtﬂehﬁadle Agwhowdi vatioup camPoints andTTRAIT radigeinbt are
machine( LI-11"in figure 1); - Figure 3 is a cross-sectional view cut along

the axle S(S”‘PWPHQF@’F‘F% @%eels (al ong [11-111 in figure 2); - Figure 4 is
a cross-sect| Oﬂﬂ% Ia¥§eﬁW1 U{)m_ﬁﬁ%ﬁ% f’nt}f’ lo‘? sﬁé)erpégk%dmﬁb@e@& ‘\?zeﬂn?e %? the

(along I'V-1V in ure ers View
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carri &d ugfj fie 243 3R 2 JOjYgT: BIRRETiNg W ?Fé?.'df LOAtng; ofy an, axleq g Hg'/%ﬁé?@k%@
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drum of supérposed paper sheets; a chute 3 in the formo ori zont al
t runcat echspsiaowmudthuraaﬁamUd&sonbﬁdis detad lateont ; the puI ling, crunpling and
conpr essi ng r.adl.e 4 and d by a

L
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i nvent i ONFigur® eﬁzhhél%r' ¥n tpper heblhgr @@tﬂﬁl%@imgﬁvh'b@ﬂlﬂ%ltdtﬁ%térpﬁncﬁxlé he
mechani cal 04/ 07/ dmachines, 4 -5 assenbly nounted in the cradle 4 whose

vari olfs coewedin thealateral ianges A 0.a HY end ririvan do retatenby the motpirSsind & VBT Thi s
assenbl y esglgp rlymgﬁfqegl {4 {Iaiétlr%acg{ an {xl? &'Q%fsB‘?ﬁ&%te‘M‘ o hg baF '19‘1'563(1&%ﬂ%)ﬂ€1y| Ly an

upper wh on an at er al

f Langes J;Q}ai,lantoﬁle@fadl&e cradl e 4, and a | owner supportl ng wheel 11 rotating
an axle 12 nounted gn a conpensation bar 13, which is flexibly nounted

so that it caninitBermpedigent kereig desrsibed,the éwqaxla%9 3pd Ivharepositiyely driven hiy
descri bedyl ﬂm?&lsa'nh%k%tﬁé Fxlzh‘(%@ aﬁ&tt}%ﬁﬁ%ﬂ 'aﬁ&::heaa%&@maya &?%e él‘lﬁ‘éi?)lg%eérgcond

pai r of superi npdse Igure’4), nanely, an upper
corrprsssmtgotddégIlGMlé’ooﬂéctbetgleemFignreaﬁlaadﬂS to nount ed in the |ateral

flanges 10, 1O’i‘heasrt]1ducgjrré and the ?’ur{c%%rallst of tlﬁg tvtvcr)] Sets 0 o% wflee?s are as fcﬂlol“%\:l\er
As shown in Figure 3, the pulling wheel 8 is of a generally cylindrical shape, with a
central portion 19 in the form of a toric channel having an essentially semicircular section,
and two edge portions 20, 20' having a cylindrical periphery interrupted at regular intervals
20 by fiat parts 21 characterised in that the fiat parts 21 of the portion 20 face the cylindrical
areas 22' of the portion 20', while, conversely, the fiat parts 21' of the portion 20' face the
cylindrical areas 22 of the portion 20.
. Furthermore, the supporting wheel 11, with which the pulling wheel 8 interacts, has
a generally cylindrical shape but it has, in its median portion, a toric pad 23 whose
25  protruding section essentially corresponds to the hollow section of' the toric channel of the
wheel 8.
The material M, emerging from the chute 3 and consisting of a stack of paper
sheets folded on themselves, passes between the wheels 8 and 11, and is pulled towards the
front by the pulling wheel 8 in a manner characterised as follows. As shown in Figure 3,
30  said material band M is gripped by a variable force, as explained later, on the supporting
wheel 11 when the cylindrical areas 22, 22' of the portions 20, 20' pass by, but remains free
when the flat parts 21, 21' pass by. Due to its movement between the flat parts of the two
portions 20, 20', the band M is therefore alternatively pulled on each side of its longitudinal

axis, instead of being pulled only axially by pressure which may cause tearing. This
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supporiti ng ‘wheel 17 rotating on an axle 18 al so nounted on the bar 13
rocking flexibly in relation to the cradle 4. In the enbodi nent herein
.described, the two axles 9 and 15 are pdsitively driven by the notor 5,
nanely the axle 15 is directly driven and the axle 9 via a set of reducing

gears 15ydessive thdvgmehefrothtine sideCtolihé vehenlehil Oty Atextesindf phperliheths icentedlur e
and the functions of the two sets of wheels are_as follows: As shown in

Fi gure 3,Parheompared with\tcplpng configyrationg dhe exeasy ic grepted hycte padalesinkingn a
central {d ' f | Hﬁz@n havi ng an essentially
seni ci rcﬁﬁg)rthgg}éagn?lgfn{b’%gﬁﬂﬁtg%ptg%dgeggﬁeﬁ%%s 661%20 having a cylindrical
peri phery i nt efhisiptetwbdadf pubiopg|the miateriel hamld M 20ortigindliaatl cpastitwte@part of the
characterised in that the fiat parts 21 of the portion 20 face the

cyl i ndri dBYNQPeas 22' of the portion 20', while, conversely, the fiat
parts 21' of th i IfORigefR 4, tRE CorhptBssidy WhE 4IRS aGeRBAIIY 2y RhdridAPsiRPEL | ON
20. Furtherm)rgg,s t ensu port’itﬁééeovmlsgg?SII%, gm@th Wnia?:%? thegpal I irng \S/\I%gel 8
i nt er act sandhlzes twep geeneltaaéd wdge porins @4) 2¢hlipkedoby ai neutrad median pertised2an

portion, oric pad 23 whose r ot rudi ection es tiall ,
Por r esporfdEhEFTRaM SHrRs o Bhed e o 4 oYy BEE AheRR e eohag 26 e
material fytat€RE Ghadétial AR tMeenidiping fPord He EREtSpast bNovheéls B-51 dethgOfrigprier
sheets folded on thensel ves, passes between the wheels 8 and 11, and is
pul | el® t dweawern saitbteethrandtthisysmaeth surface by asrasiablegfores, as makhhe explatned dater i sed
as foll ows,. | Fi . J Lal.. [ A hy a
vari abl o Tt SSmBHSA sTnEk Tndned o B SR8 Rl o TAOREE 7
i ndri ot disterted béBweenthe odett bRthp dshing pe@,as 20 pravisis spstembUThe sotdnrf free
n the flat parts 21( 21' pass.by. Due to its novenent between the flat
parts of the&recyss 29ert sndhomateripl is this toapsguie by thisesiwly gompiessiont thoel y

pul | ed onL.ealy SR etk bP ol Rk LAPIne Bhbstop bSICatkAl D6 Aenld 60 on v

axially by pressure I'ch may cause tearing.
-6 supcegdeateofthe@apt from one side to the other |eads to an excess of

aper in the central . rt co red wth.it ane. cgnfi.guration. .Th
EX(I[:)essI i s c.reg&écfsiﬁml?lﬁge.abﬁa g%%gisﬁﬁ‘?v}n’rquallf o‘%‘ﬁgs bshﬁﬁﬁié llj’?t ?rf’%hf’?:lp{ ﬁ?‘gads
to nore efsfdolIRRt AMEHEMR! bl doed Hob ORfBAR & tHRUmbldFert Ner IRt Srobidd @anteM i s
original and constitutes part of the 5 invention. As shown in Figure 4,

t he conpreestrangitwpesrainsthe mevemendpneral |y cylindrical shape
For this reason, the force with which the supporting wheels of the pairs, namely the

20 wheel 11 and the wheel 17, are subjected, according to the present invention, to the action
of the springs 26, 26' which support them on the upper wheels 8 and 14 but with a different
ratio of forces.! For this purpose, as shown in Figure 5, the compensation bar 13, 13'
‘ carrying the axles 12, 18 of the wheels 11, 17 is subjected to the action of the springs 26,
26' at a point 27, 27' along its length and situated closer to the rear, namely to the axle 12,
25  than to the front, namely to the axle 18. The force exerted by the springs 26, 26' is thus
distributed in such a manner that the pressure exerted by the wheel 11 is greater than that
exerted by the wheel 17. This difference of forces is justified by the fact that the wheel 11
interacts with the pulling wheel 8, and thus must grip the material M proportionally better

than the wheel 17 whose only role is to support the assembling teeth 24, 24',
30 Preferably, the force ratio can be from 1/3 to 2/3, but it is possible, if desired, to

choose a different ratio by modifying the application points 27, 27'.

The axle 18 can be better guided by letting its edges cross the vertical cut-outs 34,

! Translator’s note: The original sentence is incomplete
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and has two crenell ated edge portions 24, 24' linked by a neutral nedian
paftion 25; furthernore, the supporting wheel 17 is a snooth cylinder on
-whi ch the grooves 24, 24" rotate, the-faterial band Menerging fromthe
first pair of wheels 8-11 being gripped 10 between said teeth and this
snoot h su34" apﬂ,elmngesvw iletdfenhd eagdle4. as will be explained later. This

conpression is, however, limted, and will not danage said material since
the latter is Thewsserplingfunetionaid shemathed fosadsting ¥ mithwespechtp theppllings in

previ ous ﬁﬁ' t 24" on the material is thus
to assureﬂ{gﬁ eafgg?loéﬁéhggoﬁgrtlgﬁstg alglbpﬁégﬁveééggnbl y of the sheets of said
mat eri al and thﬁal@gk&smdmgon‘o am«:essemt&rké'emhm,ofhhe rpeesenti myentiven, the cpimgding of

t he paper, An essential f aturguof t he second géur aof wheel s Iaeq 1at it

perfor5ms fyaetion s Nots IR n8FaToAYSIHNT afoll RIBYIONS YFICHNt g He
movement ﬁ&&d@ﬁ&@%ﬁ% b(yOE é,di‘-@‘g ﬁlQGHa'h?EraV hbhorh&ivh #hith HH& HBY GIBAL dhe FOI
this reason I Ch the supporting wheels of the pairs,

orce w't
nanel y tkﬂrengmoﬂnhmﬂnatbmaland t he vvheel 17, are subjected, according to the
present inventj to the action .of.the springs,26, 26" .which s t hem
on the upper eﬁhés BUIRAEP: 138 %&ﬂ’%ﬁlw SUEgeptr ‘éq’g’ the ércgfrinﬁtl%fre[fr&cregg’ggn qifor

this purpQaRns a8a, SH%WQ 6&,'whicH Y68 2 set BE rédR oIS Feats Wtwba Fikdres1Band dafheyi ng
the axles 12, 18 he wheels 11, 17 is subjected to the action of the

sprinifs 2@otor éﬁwhwh chwps)thetwlzepl 14, 7alsoadidvey the wheed $ginrthe pame direcdioadbwiabger to
th t I
(52 TR0 Rl ik Py ad e me B Bl 1 g LR oFORBYRY il o

@ner t htagtired pt adeweespsé biyate byir tofievhableell4- 171 Assa gonseyjeencethe rhitatial

rted by the wheel 17. This difference of forces is justified by, the fact
that the Wikbe Sﬂ‘ieezﬁfhtbé'r“&’@ﬂsth%et tva parpaef mheglswrrsating peeprnently ¢ pREiss Afri p

o o AR e S, A Ml A L

to suppor ing t efera orce ratio can
be. f r sm 1thBs taccodBishédibyi thisi diffecense bih eptary speesls rafdthe ttovo petimoefe“dleeisf fher ent

rati o by di fying the | i atlon oints 27, 27" .. The axle 18 can
better gti?r{g iR By | %t@t%@dpf %Bﬁsasg%@?& A J‘é?PFTIE%ﬂee}HﬁtShB}YPsth%a speed

Transl at ofy§ o?%eeordy"@f 99'1&1 ﬂ)algett%? RESBRE erHi$ ratid G e bRained by using 20-tooth
04/ 07/ 02, tdmachi nes. 6 of the flanges 10, 10' of the cradlie 4. The

assenbl i rlgmfouml@g o bﬁmhndrae3&rmotiopllnfan16adpr@stdﬁdnghat thwwmiwnrléhpréaxs nocothére
pulling ollje G&! egsnurf'%lrgpthaﬁ the plrﬁ%vell6cahence r]eSvE/lllé[ePrlé? rgﬁlﬁés in thet sa(la'neI diree 151'1 With

20  the pinion 16a, hence the wheel 8.

Naturally, a ratio of 1.9 is considered preferable, but it could be different depending

on the circumstances, for instance, on the desired degree of crumpling. Similarly, this ratio

. is valid for the wheels 6 and 14 which have the same diameter, but it could be different for
wheels of different diameters.

25 The main advantage of this feature is that, contrary to previous machines, the
crumpling of the material can be "spontaneously" achieved without using any other
component which could damage the material, for example toothed wheels, such as, for
instance, those, mentioned in Document EU-A-2 427 834, which form starting points for
tearing, restricting the application of such machines to highly resistant types of paper. To

30  the contrary, due to this feature, it is possible to use in the machine according to the present
invention, common quality paper such as low-grade recycled paper.

Finally, as illustrated particularly in the sectional view of Figure 2, the invention
provides a method to create the material M from the paper of the drum 2 with a guiding

system which ensures that the longitudinal borders are folded in a simple and efficient

04/07/02,tdmachines,?



Final I'y, according to an essential feature of the present invention, the
crunpting -5 functionis not carried out by gear systens as in previous
.systens, leading to inconveniences, bu8-by a purely nechani cal phenomenon
whi ch does not affect the strength of the material. For this purpose, as
synbol i cahhshesuggested by the schematic representation of pinions 16a,
16b, 16c¢, which forma set ,of reducing gears between Figures 3 and 4, the
1o motor 5, whitifsystenyeemprisesifistly, aipair of Rujleys provadedrityAarges30; madeef, saie

eavi ng i Hilangb, sAoblrdAfGuaRy 8, rfiapl*Ridulech on iohd 3F (BRLAE bt 346,

the pair arfnsv;imning at 821iR. thé\directmnsiette amow, Ft(Elgumaz)eum fade thei dntrabee sﬁ:]theez ed
e

14 A 1 i, O Bl 8 R 50
assenbl i rigstpaier at 3% pe meehthe rhqwreslmmﬂdn&"ereat typeseef papat, ivchidf canhey mmstﬂcba of

oi ni ons 1810 aeeorenE I et Caifof AP Brei B RGBT ded”  hat The pi nfon 16D

plays no ot herwhe®ttR Jhpér i€ NtheichGtetd) e dsSeantdy Bom id Bsed ByNA&IAGNR rvdreel 14,
rotates in the sane rection with 20 the piLnion 16a, hence the wheel 8.

Nat ur ¥l | yaround 32 inghedirectionjoppesiieshat of the asrox Brtahesvertical ppsition (iguig).

di fferent f

degr ee ornd BAHHAS nedfhnbpEs CASAY FEABARP theffral BIHERTE PR HER (0
whi ch thattkeyt (it bardersylaremsilediup drutind 4 pl@mﬂﬁnb@téﬁ inkidle &g cHude 3. Adthel s of
ferent dianeters. 25 The rral n a,dvant}(21?’%5??d this feature is that,

contrary et of ths shutes3 theetackad sheetsois comp degkon itseltaspwnd said plate e
" spont a”%&ﬁﬂé&mﬁ&m SthiM i fdtre 'nPr dg?g%%ﬁ{gp PE}?{E Mgl could

damage t terral or exanpl e t or 1nstance,
t hosels ment i oriBe loweDpartiwé tite dhuteA3 Zoﬁh?sfs BBtdwo plates |40f wmlﬂtqaellyl ouy tpguides f or

teari ng, t at n of machi nes. tq hi ghl, Sj St ant
types. of ‘e TateidiRthicrs Shng Rl pRvedor P SharEoomaBibfing e petUERNEhS " o
use in th@b@iag?unéa@ﬁ@stdgésq)f‘tcanﬁlslﬂng%as&@mnblmgventIon common qual ity
paper such as | owgrade reéecycled paper. Finally, as illustrated

particul arly iThetuppesanst lpmaplawsaﬁlsmﬂ chutgdr@temd todd andvi@non each gideof thes a

oyst om wieh EteBe/TRaa 1R h R b el slelfe i 481 hE el o
and efof i Giystein 4/ 07/ 2, t drrachl ne ,7

The front of the plate 33 is terminated by a round portion 35 which is used to

receive the sheet M on its upper part. The rear portion of the plate 33 comprises the

’ triangular vertical borders 36, which give further volume to the borders of the mattress
formed by the folding of the sheet M caused by the chute 3.

25 It should be noted that a spring 40, used to maintain and support the flanges 30
against said round portion 35 while the machine is operating, is fixed on the rear border of
the upper partition of the chute 3.

This system eliminates all complicated structures that are fitted to previous
machines, and in this capacity, is a part of the invention.

30 It should be noted that each of the stages characteristic of the method is itself
original and is claimed as such, but the best results of the invention are obtained by
combining two stages or all stages with one another and that the present invention thus
encompasses all these combinations.

Similarly, the components characteristic of the machine are claimed independently

04/07/02,tdmachines,8



8 manner. This systemconprises, firstly, a pair of pulleys provided with
fl.anges 30, made of, for instance, rubber, adjustably and rotatably nounted
-on an axle 31 rocking around two arns-$tvoting at 32 in the direction of
the arrow F (Figure 2) to free the entrance of the 5 chute 3, thus
facilitatdsngetl B B e8eTomdinatioRdbéiger ofesilfzebdiag esbtdifiedTby heonibinig 2all nhezet he
machine. In this position, the pulleys 30 are axially adjusted to form any
desired geppohents. i nstance, at 30', to neet the requirenents of different

types of paper ich; 0 : " - t
radii of curva hue\rA@VigAr%lo?l ﬁ'{gsoc{ﬁlf{l%egs@. ﬁ@&%‘%@%‘gqﬁggﬁ‘r ?lg Ialglgll ?%%&gﬁﬂjtﬂégl%{,ﬁ?he
assenbl y tBOse3hatitave becrdbstrybedaniyngs éxamptesk 10 around 32 in the direction
opposite that of the arrow F, to the vertical position (Figure 2). In this
position the flanges 30 assist in lowering the |ateral borders of the stack
of sheets so that they (the borders) are rolled up around a plate 33
nmounted inside the chute 3. At the exit of the chute 3 the stack of sheets
is conpletely folded on itself around said plate 33, giving a material M
which is then recaptured by the pulling pair 8/ 11 in the cradle 4. 15 The
| ower part of the chute 3 consists of two plates 40, 40', obliquely cut to
guide the longitudinal borders during the folding of the sheets
constituting the material Mwhich is being pulled to the stages of
crunpling and assenbling. The upper and | ower plates of said chute 3 extend
to 41 and 42, on each side of the pairs of wheels 8/ 11 and 14/17, so that
the material Mis securely guided to the cutting 20 system 6. The front of
t plate 33 is termnated by a round portion 35 which is used to receive
sheet Mon its upper part. The rear portion of the plate 33 conprises
the triangular vertical borders 36, which give further volunme to the
borders of the mattress forned by the folding of the sheet M caused by the
chute 3. 25 It should be noted that a spring 40, used to maintain and
support the flanges 30 against said round portion 35 while the machine is
operating, is fixed on the rear border of the upper partition of the chute
3. This systemelimnates all conplicated structures that are fitted to
previ ous machines, and in this capacity, is a part of the invention. 30 It
shoul d be noted that each of the stages characteristic of the nmethod is
itself original and is clainmed as such, but the best results of the
i nvention are obtained by
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conblnlng two stages or all stages with one another and that the present
invention thus enconpasses all these conbinations. Similarly, the
-conponents characteristic of the machi-i€-are cl ai med i ndependentl|y

04/ 07/ 02,tdmechines,8 -9 as well as in any conbination, better results
bei ng obtained by conbining all these conponents. The invention al so
relates to all equivalent stages or all conponents equivalent to those

t hat haveClh&BviSdescri bed only as exanples. 0 0 04/07/02,tdnachi nes, 9 -10
CLAIMS i 0 1. A nethod for nmanufacturing a wedgi ng/ packing material froma
stack 5 of paper sheets by longitudinally folding these sheets on

themsel ves, pullingAtiethbe! fdendiufkuring’ b nPpedgivp/pavking amkeriabrftbmss etiok i ng

t he crunpl ed bl ock by successive punctual conpressions characterised.i
that tShe Qfprapet Fhssts ‘2)1‘ lgngjtudiaglly &lélrfiﬁlthﬁ“g Sélﬁatgpéglsélﬁwaﬁﬁs Pé.'i ling, :‘fgﬁﬁél "

separ at el S

anothor . Ut RAFRBHE BESTLUE Bl liing e FiRpIIMGRION heckSMD Puual
gr unpl i ngcﬁnmanlrsfdnb whaﬂae&ghecisndrstbmntlmrmqmmlms fofcﬁoidangju drimpkmg end fassepblidg
etween the pulling speed an t he assenbl 3. A od as cIa| med
in clai meare Bﬁt@r@e cf’r?ﬁ?r&&etlﬁérqts@‘ﬂ PUECEHE §tﬁtég‘}§uﬁt af nije Wﬂ%?eg‘ﬁf"gl gr
performeda g] fwo parallel areas located on both sides of the axis of t he
stack of f sheets after folding, at successive points |ocated alternately
on onp si de and.t henAomethod asoclhmedsmdelalm hi @tmrai:teracféandhatt te ammpling|
remai ni ng relatlvel fl exi bl chi ne

wedgi ng/ pAREKA: 1og sk PP%“%%?B@V J1omg 2 2 TSRS %t; Sp(?? %Sﬁﬁg @nﬂrégageggtaggl sed
t hat tﬂﬂ@a%%ﬁnggﬁé‘egr m ng the foI di ng function, the pul I'i ng functi on,
crunmpling function and the assenbling function to assure, the
. A method as claimed in claims 1 and 2, characterised in that the pulling
operation is performed in two parallel areas located on both sides of the axis of the stack of
15  sheets after folding, at successive points located alternately on one side and then on the
other side, the axial area of the material remaining relatively flexible.

4. A machine for manufacturing a wedging/packing material according to
any of claims 1 to 3, characterised in that the means performing the folding function, the
pulling function, the crumpling function and the assembling function to assure the

20 cohesion of the material are independent components acting separately, each one being
adapted to its own function in order to eliminate all risks of damaging the material or
causing its tearing.

‘ 5. A machine as claimed in claim 4 characterised in that the components
performing the pulling function consist of a pair of superposed wheels, namely, on the one

25  hand, an upper wheel, called pulling wheel, having the general shape of a cylinder, whose
median portion has a section in the form of a toric channel, and whose edge portions are
crenellated but have flat parts distributed on their periphery in such a manner that the flat
areas of one of the edge portions face the areas having no flat parts of the other edge
portion; and on the other hand, a lower wheel, called supporting wheel, having the general

30  shape of a cylinder whose median portion has a section in the form of a toric pad that
essentially corresponds to the toric channel of the upper wheel, and the edge portions are
cylinders on which the areas without flat parts of the upper wheel move.

6. A machine as claimed in claim 4 or 5 characterised in that the components

performing the function of assembling the superposed folded paper sheets consist of a pair
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20 cohesion of the material are independent conponents acting separately,
each one being adapted to its own function in order to elimnate all risks
-of danmmging the material or causing i-tld-tearing. 5. A nmachine as cl ai ned
in claim4 characterised in that the conmponents performng the pulling
function granpérpbsedf wheekginamefy & tiRAEIRASE dppii &ftles] artirdeyotholowen eyldider oRS
hand, an upper wheel, called pulling wheel, having the general shape of a
cyl i nder , whigbdke Rerénhery 9654111 depthalgovas,s@etwh qf papefeshesisyndergingog jcgrtain
channel , but have flat parts

di stri but ezﬂ) Eefrﬁggrgerslg ﬁlﬁ?{shgs ér‘?g:‘{rn grhat the flat areas of one
of the edge porti OnsAfIﬁ&tfhnteh& claimac imaa/nyngf alanﬁd attopachaaaéridedeinahitetheedge
portion; and on the other hand, a | ower \M% qﬁér d .supporting Wneef;l

havi ng tnaeag)érpéﬁamas t%%%fﬁglphﬂg funclipn Gemsist\ofh g S&t o %ngasm gonntgdngythe
section i r SNl e
toric ch llﬁrwaPQélﬁ‘éBEagg%troﬂ th¢ rfh"f‘f'aar?]d;ﬁ{ehaes edgg{gpvgbc%eff%ﬁg&g?g%ggé flrr?ﬁt rlg on
whi ch thesuah eammmmﬁhaumefpuﬂmgpmeleks rofate fastetithae therissethblimg/ wheds saathaticliene as

| ai med in .cl 4 d h h fo
The T uncttPafis 3peBimsnes gt Rateh] Brimtik Bhaafentper Sdeltefher b of
pai r 04/ Qptahtdznd ik Gﬁ(ﬁﬁi}ieﬁﬁsl? sqdeeQedéna d?ﬁmﬁ!éﬂ%ﬂ@ﬁ?@bn‘éﬁﬁﬁ{ s, nanely a

crenel | at ed upper 4 snooth lower cylinder on which the peri phery
of saldd teeth nbves, Atm@hmeaaskcluqualpeqlalshé araciqrisadgini that thequling wheel

e 01 o mehd; e ARGHTRE iREL Ry ROG el M SAIPP Bl Fe pIGRL wber fiBE" "

ﬁ]form NgpFdiemeatelynPd tif@s faspertthanthe ansimdlingwhaelset of reduci ng gears
necting the pulling wheels (located on the rear) and the assenbling

wheel s (I ocat eoP on t Aemaghizi 3s Flﬁlm%ﬁhd&"’h’é‘nﬁwaqt?f%dt‘ﬁéhﬁulhlel*%esvﬂe@fss
rotate f

differ en%&’g{ ltee:}?% ?}E@hlﬁ%ﬁl gghelt%(%ﬁ%l %Ing Sar %’/ﬁqgkfydst? zlgefgégm? han

t hey 15r otadttke a:odlmcm spimgs,adiswibaiey iaguele 2adarared thatuhqs)laenbn/vof these spromgstisai nt .
10 8. A machine as clained in ClﬂE\T7 char.act erj sed |€ed&;@at t he uI i ng

wheel — artoRsY ok i frarnBampyetn HisvBHIlas aftepls (RAn: PR TS fonk; BARAIE 0
pul i ng Vﬁ%?&‘ﬁbl t\ahdeltd approximately 1.9 tinmes faster than the assenbl i ng

wheel . A machiine as claimed in claim8 characterised in that the axles
of the Iower videel sAama@hmtaaphtbhgd molaimeRiclamackerised ki ﬂngt therspengseactiop obar
subj ecte of the but sych a

nmanner t E}Qrtf 8&)1%&&5%@?% ar are Plﬁ‘é%d filﬁgnogtnlé P {he cgmpensa jon bar ate%outr}he st

20  1/3 from the rear.
11. A machine as claimed in any of claims 4 to 10 characterised in that the
system for guiding paper from the drum comprises, firstly, a pair of flanged pulleys
‘ adjustably and rotatably mounted on an axle supported by arms rocking between a rear
position, freeing the entrance of a chute to allow the initial loading, and a second raised
25  position at which said flanged pulleys fold down the borders of the paper in order to guide
it into the chute; and secondly, an essentially horizontal plate placed in this chute and
passing it at the front and at the rear, and around which the paper is rolled as it proceeds
towards the exit of the chute.
12. A wedging/packing material manufactured from a stack of paper sheets by
30 folding, crumpling and assembling by compression points characterised in that it is
obtained by using the method according to claims 1 to 3 and/or the machine according to
claims 4 to 11.
13. A wedging/packing material as claimed in claim 12, characterised in that

the paper used is recycled paper.
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stronger on the rear, nanmely on the pulling wheels, than on the front,
nanmely on the assenbling wheels. 10. A nachine as clainmed in claim9
characterised in that the springs acti-ld-on the conpensation bar are

pl aced along the length of the conpensation bar at about the first 20 1/3
fromthe rear.1411. Anwaeriilae chimel miammdfictaimny1eé 18 Icharasterdsddan that it does
characterised in that the systemfor quiding paper fromthe drum

conpr i seshotcpntain apy psrigeation gf startingpoint 5o &N, adj ust ably and rotatably
mount ed on an axl e supported by arns rocking between a rear position,
freeing the entrance of a chute to allowthe initial |oading, and a second
rai sed 25 position at which said flanged pulleys fold down the borders of
the paper in order to guide it into the chute; and secondly, an
essentially horizontal plate placed in this chute and passing it at the
front and at the rear, and around which the paper is rolled as it proceeds
towards the exit of the chute. 12. A wedgi ng/ packing material nmanufactured
froma stack of paper sheets by 30 folding, crunpling and assenbling by
conpression points characterised in that it is obtained by using the

met hod according to clains 1 to 3 and/or the machine according to clainms 4
to 11. 13. A wedgi ng/ packing nmaterial as clainmed in claim 12, characterised
in that the paper used is recycled paper. 04/07/02,tdmechines,1 | -12 14.
A material as clainmed in any of clainms 11 to 13 characterised in that it
does not contain any perforation or starting point for tearing. 0 O

04/ 07/ 02, tdmachi ne , 12
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