Manuf acturi ng products of thernoplastic material. 5
invention relates to the conti nuous manufacture of el ongated products such
as shapes or- plates which have a core of thernoplastic material “which may
ontain a filler-and is protected by at l'east one sheet of
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whi ch the core of the product is conpletely envel ope
of flexible material at the end of the manu- facture;

means of said specific method and having an original common feature of

conprising a core and a covering of 15 a flexible terial which covers ,

said core and conti nud{anyfaxturing productsoef ERRIMRRIFHES of the core

i ncluding the two Iong%%udin edges thereof. It is known fromthe nost
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recent techniques to _
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of thermoplastic material which may or may not contain a filler

ani 15 protected by at least one sheet of flexible mate: sal,

.The object of the present invention 1s to provide: a new
method in which the core of the broduct is completely env=loped
by at ieast one sheet of flexible material at the end of the manu-
facture; equipment for carrying out said method; elongated pro-
qucts obtained by means'df said specific method and having an
original common feature éf-qpmprising a core and a covering of
a flexible material which covers gaid core and continuously ex-
tends throughout the periphery of the core including the two
longitudinal edges thereof.

It is known from the most recent techniques to construct
shapes and plates of the most diverse sections each of thqh com-
prises a cﬁre of a thermoplastic material which may or may not _
conﬁain a-filler' and is sandwiched between two sheets of a flex-
ible material such as paper, cardboard or a polyethylene fila,

The products concerned all have throughout their length and
from one transverse end to the other transverse end a section
which is of strictly constant shape ang thickness whatever be

said section.

The present

gr carrying out said nethod; ellongated pro- ducts obtained by

prises a core of a thernoplastic materi al
which may or may not contain a filler and is sandw ched between two sheets
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rolling press device, the last two operations being if desired 5

conbined with the operations of grinding, washing, sorting out, heating,
réheati ng,. degassing, shredding, cutting, calibrating, spreading, pressing,
coating, thernoform ng, welding, and even if desired injection, Eﬁpn
or i-mtrusion when the material in the pure or m xed state consti |
cor&nf the elonga- 10 ted product to be produced is pressed,
honogeni zed by an extrusion screw which continuously urges the nma _
t hrough a heated cylindrical barrel to a die constituting the outlet of the
extruder. It is for exanple known from fr&rch patent No. 80.10508/ 15 2
455 968 to manufacture continuously products of plastics mate- rial in
particul ar from scrafBeeFueayiy-cdnens ereducss ang abtalnedeitbempdiiseatdyheat i ng
the mat of plastics material to its softening?point, pl aci ng under and on

said mat a pol yetHyPEdEsten srhff f itieobemggtih SuiaRifi e tidhsPEtINg of the
mat and the two filns, 2 etween the rolls _ of cal enderi devi ces which
ensure the adhe- csaill'f)rr’flea?n? ﬁ@dz‘?ﬁ %B“rllnﬁgbﬁ"leﬁ% PR s%ﬁﬁgh?‘?‘?rﬂfg Bohesi on
of the sandw ch e i.ngi of .t he f.inal pro t to.the ire

t hi cknezs. \IMt i sqﬁg%)%\r% Pg%ér% ?#é%ﬁr etr%lgh?%)%l &n %ﬁﬁ%&t’i%er%nﬁb%pg%{rf&m 25

to formlangnat edosh{regt WieSti oparetagas o E:—M&"r 68, %gﬁgig,fgso&h&gteg%, .

material which is virgin or scrap material anc uce articres,’is

sandwi ched bet weagatiMg, SRRb &1L &@gadbmg,dshiéh%u%,%%ﬁimgehcﬂ%?&m ,
t hereafter heated, conpressed, formed, cooled. and cut to | engt h. i
desired, - there arspredding( pressg) ddatingspReimoforiing)PRéldang, laawedvehayers
ofi_cardboard in alternating relation a plurality

if desired injection, extrusion or intrusion when the material

in the pure or mixed state constituting the core of the elonga-
10 ted product to be produced is pressed, heated and homogenized
by an extrusion screw which continuously urges the material
through a heated cylindrical barrel to a die constituting the
outlet of the extrudep,
It is for example i'&xo\m from French patent No. 80.10508/
15 2 155 968 to manufacture :"cont_inuously pmducts of plastics mate-
rial in .pa.rticular from scrép or recycled ‘matezl-ials,. this method
\/‘/ | comprising heating the mat of plastics material to its softening
point, placing under and on said mat a polyethylene film and
introducing the sandwich consisting of the mat and the two films
20 - petween the rolls of calendering devices which ensure the adhe-
.'sit.an of the mat to the films and consequently the éohesion of
' the sandwich and the bringing of the final product to the desired
" thickness, | |
It is xnown from the French patent application No, 81, 165;74
25 toform laminated structures of cardboard in which a thermo-
plastic material which is virgin or screp material and reduced

to particles, is sandwiched between two sheets of cardboard, the



5 of layers of thernoplastic material and a plurality of |ayers of
cardboard so as to vary the thickness of the final prodyct and inpart
theretg _suitabl e mechanical characteristics, said super- posed |ayers of *
cardbgar d, and thernoplastic material being to- gether subjetted to the
heat i r\agg} age and then the pressing stage 10 so that the thernoplastic.

|

Q

mat er br ought to the nolten state adheres perfectly and definitively g
each ts layers and to the two surrounding | ayers of cardboard. The '
el ongat ed products, namely shapes and/ﬁr pl ates, ob- tained by neans of one .
of the two aforenenti oned nmethods all” have 15  the sanme drawbacks: in the
course of the pressi.n d e Li erat | t | t er nopl astic
mat eri al rovvsP%’(r%"gce %SQ%Q 5?1’%’?}%@8{%%%%@0?* J%f% %gﬂ’ngﬁgghd?dr%ggdges of the
sandwi ch and resul |_n ace defects and in particular in burrs and
traces of tri c%&jﬁ‘éé to E‘%B\Ahl ch spoil the appearance (they nust be ground
or sawn of f in thergQipesredf thdlad LAStp1hosdThEGweRRA L b éRE tOpayatpreBs) , and
adversely affect the nechanical properties of the finished product since
any flow or tragklibwér Qhyértcot harapirdsin alnedmting alelatolvers dlhealittyengt h
and t he cohesion of the finished product; 25 the thickness of the
fini shed produst lagemeoestmrndylagtiatmaderiad awl mhplwirdtbnef nlaveys Bt ween

t he upper and | ower |ayers covering the core of thernoplastic material; the
absence of direwtdboard) seoatdet Yany bea dbdekness futhe f11agkmeyodygti 88 has an
adverse effect on the rigidity and strength of the finished, product, can
only be renedi &epasy thesq t%ﬁ%#‘&le PeriEelca) rherasterindies, éRﬁ‘gﬁ‘pfﬁ' t he

thermoplastic malerial Sandu Ced Qo EherSabth a4t Glate Bty Betng to- v

gether subjec.ed to the heating stage and then the pressing stage

10 so that the thermoplastic material brought to the_ molten state
. adheres perfé_ctly and definitively to each of its layers and to
the two surrounding layers _of..ca'rdboard. : |
The elongated products, namely shapes and/or plates, ob-
tained by means of one Of the two aforementioned methods all have
15 the same drawbacks: -
~ in the course of the pressing and calendering operations,
the molten thermoplastic material flows or seeps along the two \—J
longitudinally extending edges of the sandwich and results in
surface defects and in particular in burrs and traces of trick-
20 ling which spoil the appearance (they must be ground or sawn off
in the course of the last forming and cutting ope_rations), and
adversely affect the mechanical properties of the finished
product since any ilow or trickling of the thermoplastic mate-
rial lowers the strength and fhe cohesion of the finished product;
25 the thickness of the finished product is _necessariiy great
owing to the discontinuity between the upper and lower layers

covering the core of thermoplastic material; the absence of direct



5 It is also known to produce plates or shapes directly by the
extruder t hrough dies of respectively | or V shape, said plates and shapes
being made froma virgin or recycled thernmoplastic material which nay or
may not have a filler and is cooled as soon as it energes fromthe dj
as to-avoid deformation of 10 t he extruded plate or shape. In thj
respeet, it nust indeed be realized that the extru- der works a mat
the nolten state and delivers a soft material which has no firmess a
consequently cannot be al- |owed to hang fseely and on which no pull can be
exerted ow ng 15 to risk of deformation and even rupture of the extruded
ri bbon or shape. thneexionidetwaen ah*iondemﬂasénsplmiphnmsaantmem Ieéfecaf

whi ch the delivery of the thernoplastic material is not "organized."
Consequent |y, at thether etgdddty jamd stnengthief the fitndsheqrredyqd, carg@RAY st ent
product, the "rope" or rod of material delivered by the extruder is _cooled

wi der a vacuum or PReReEedIRg RY eTiFuRsEgstal |1ﬁ@r°§tsép’-"§ &he dhg QT"GW‘%Fﬁd°f Shy

the sl ower as any plastics nma- n_particul ene is a
"heat trap" and tf e’&‘BBF???tj‘°t‘B‘tteﬁéa%é§?‘?"qﬁf‘eq t‘?@t’ﬁf& P%‘%CBE g Sy sl ower

h 25 | b |
for a given Jol une of ThatLALer RRM e m&?ﬁgﬁ'@aﬁﬁ ok DS ARl g Rt
rate -5- of the, fi.&%aHS %‘1Q+yofa§e%e} Of‘&fvtig.gpée%&k B1gfed he

extruded product “and nore pr cisely as unct on of t ex- ange

surface that the gpjqihpls %w%adécrrwea i fginl BHSreloPo 16aS Pdrinopiast 1k hi n
tube of large dianeter, the limt extruding -

NI material which may or may not have a filler and is cooled as

soon as 11:_ emerges from the die so as to avoid d*fqrmation of
10 the extruded plate or shape. |
In this respect, it must indeed be realized that the extru-
der works 2 material in the molten state and _de;l.ivers a soft
ma_terial which has no tfirmess and consequentiy ca.nﬁot be al-
lowe& to hang freely and on. which no pull can be exerted owing
15  to risk of deformation :'a.z_x_i even rupture of the extruded ribbon
or shape, :
| 'I'hé extruder is a kiﬁd of simplé pump at the outlet of which
the delivery of the themdpla.stie material iz not “"organized."
| Consequently, at the pmseﬂt time, in order to ﬁse a more
20 consistent produét, the "roj:e" or rod of ma.teria.l delivered by
tha exti'uder is cooied under a vacuum or water bath., This cool;
ing step .is very slow and 1is all the slower as any plastics ma-
terial, and in particular poiyethylene, is a "heat t.ap" and the
cooling i:o the heart of Ithe' rod is considerebly slower than a
25 il:lmp_le surface cooling, | | . .
.FOIT example, it has been found that, for a given volume of

material extruded by an extruder, the suitable output rate



5 rate is 30 mper mnute, in respect of a plate of great wdth, the
|-t extruding rate drops to 20 mper mnute and in respect of a solid
cylindrical rope or rod, the limt extruding rate is,reduced.to between 5 *
Ber mnute. Beyond these extruding rates, the products deform '
crushed, spread or tear. The considerable differences observed
e afore- nentioned figures clearly show that it is the coolingw
time 0oFthe plastics nmaterial which determines the rate of extrusion of
said material. 15 In other words, a -given extruder, in respect
of which in particular the normal proddction rate resulting fromtests
carried out by the caonstructor is given in the technical speci- fications,
i s never used & thesdhewEles FoLnT 2produretion olitthatsestierciof] twer rate
adopted by the i.n_accordance with the 20 . shape and thickness of the

user
section of the eﬁ?ﬂﬁﬁét PRogupe ARE (MPTBIPTecHsHIIEs & SuRFticgath thiex-l ower rate
of production, | as. been | saged. to _associate the plastics nateri al
delivered by tﬁé&é‘%}t rgﬁzatgarcev\% gﬁi’"ﬂ‘%’%ﬁ? HIRSERE thov BRI cedPPh tBar ti cul ar
for avoiding t 0 ti ri of. 1 materigl .and_ al -, 25 | owi ng
hi gher ext rudi %sra&eém tg%e\%g?é %?n%ghg%aénggg?’ the ﬁ?ﬁgﬁﬁ"&%ﬁ whi ch t he

extruded py odughe A30%h ¢ ber RIRLES! 84 AspRR2NRY @Qio(i‘fér{aﬁgﬁfﬁhg tensile,

conpression, torsion, gravity) -6- are so considerab In”each
extrudi ng wor keho1ait dx3eudBRUAIteO8rdiades ACAUbdeH1dite 40E ﬁ%sssét.coo' I ng
of the therno- plastic material would be |ost on the output side of each

ext ruder. ~of & solid cylindrical rope or rod, the limit extruding rate is

reduced to between 5 ahd 6 m per minuté, ~
Beyond these extruding retes, the products deform, become
10 erushed, spread or tear, | | '

The considereble différenge§ observed beﬁéen the afore-
mentioned figures clearly show that it .is the cooling time of the
plastics material whiqh determines the rate of extrusion of said
material, ‘_"‘-_ |

15 | In other words,. a ~given extruder, ‘in respect of which
in particular the normal production rate resulting from tests
carried out by the 'czonstr\:;ctoz; is given in the technical speci- \.,/
ficatidns; is néver useci at its normal rate of pi'oduction but
at a much lower rate adoptéd by the user in ac.cordance with the
20 | shape and thickness of the section of the product to be extruded.

In order to mitigate this lower rate of production, it has
been envisaged to associate ﬁhe plastics. material deliwlrered by
the extrude_r with additional protective devices 1in p;.rticu_lar
.for avoiding the deformation or tea.ring of the material and al-

25  lowing higher extruding retes, However, in such cases, the
lengths _over wh:[.ch thé ex'trﬁdéd product.s should .be protected from

any mechanical forces (tensile, compréssion, torsion, gravity)



5 _ Moreover, in practice, rather than | ose | arge ambunts of space in
t he workshops, it is preferred to reduce the. extrusion rate to the values
gi'ven on page 5, :nanely 5.to 6 mper minute for a solid cylindrical fopevor
rod,- 20 mper, minute for a wide panel and 30 mper nmnute for a tupe f:L

| ar ge..di aneter. 10 At these extrusion rates, so long as the 'S
of gravity are avoided or at least linmted, it is possible to convey the
soft plastics material, without risk of deformation, on condi- tion that it
is conveyed as soon as it energes fromtihe die,to an endl ess conveyor belt:
whose rate of advance is equal to the 15 rate of extrusion of the

material through drlaessliconsider@ORChysd Odn sdhl Exdrliaify ROMSHBL S UOrge |
manuf acture directly fromthe extruder shapes and plates of thernoplastic

mat eri al whose cambant sfarspacel alequiden ffaWkRS corded col18ghY GHE H1H8Smd- WO
maj or drawbacks: 20 It can only be enployed at | ow extrusion rates
out of the die, wnlesticameterdal neaid ba flbst por tws eutputt bkiet bf cdaskss of t he
shape or plate; it produces finished products which have poor nechani cal
properties - nan@*prede®.nechani.cal properties of the thermp- 25 pl astic
material - and a poor finished appearance, and the_thernoplastic materi al
can neither Be print dPTRSYeTe od PEYCEISRe TAFNPT GiBBN19Se danmectomImEs wdoes not
satisfy the required st andar ds iQsthe field of the food industry.

There is al so knd°% iﬁe%%%ﬁ"fmﬂ' tife’s REERI S fett SIS S0e (FHBHFLBY i he
! PSRRI UM B A BPRAGRlY S Y AL
(N for a solid cylindrical rope or rod, 20 m per minute for a wide

panel and 30 m per minute for a tube of large diameter.

10 At these extrusion rates, so long as the effects of gravity
are avoided or at least limited, it is possible to convey the
soft plastics material, without risk of deformation, on condi-
tion.that it is conveyed as soon as it emerge; ffom.the die, to
an endless conveyor bel#{whose raje of advance is equal to the

15 rate of extrusion of-thslqaferial through the die,

In conclusion, while it ls possible to manufacture directly
from the extruder shapes and plates of thermoplastic material
whose contours are relatively flawless, such a technique has two
major_dx!mbacks: |

- 20 it can only be employed at low extrusion retes out of the
die,which rqtes decrease with'inérease in the thickness of the
_shape or plate;
| 1i pru&ﬁces finished products which have poor mechanical
properties - namely the mechanical properties of the thermo-

25 plastic mate?ial - and a poor fiqishad appearance, and the

tﬁermoplastic material can ne;ther be.printed nor covered, and

very often it consequently does not satisfy the required



5 a first heating zone followed by a cal endering zone; a passage
bet ween_two endl ess belts which advance continuous- |y and have confronting
sur f agegywhi ch slightly converge toward the output end so that the pinching*
' ed slightly com presses the plastics material; 10 . a
second ting zone at the entrance of the device conpri- sing the two o
belts d a cooling zone at the exit of these belts. After cutting, the ‘wi
panel s obtai ned by the REGAL net hod are enployed in the fields.of
furniture, packaging, handling, public 2orks and insul ation of buil dings.

15 The products obtained by thi t hod. unfortunately conbi ne al
t he dr awbacks g@d}hhp&eqnl the ¢ PﬁCBfQEhe E thods, nanely: their
mechani cal properties are exc u3|vely t hose o * wor ked t her nopl astic

material, which inmphdQsik kﬁtsot}gﬁwﬁré)%@ﬁodzcﬁeméﬂdﬁﬁe s o Héﬁf&iy&@ eckness

to ensure satisfactory rigidity and strength; | ongi tudin ext endi ng

edges of the pléped ©f thbemriRisi|rash i FLABTLE REGYCIHRE | MEWRLE AR B pEadthcOf the
two conpressing belts has many defects due to the flow or seeping of the

t her nopl asti c @fste natueed dy geirdiag izdfed itonal copirertbirnghizh B NQ
operations are re- quired to obtain a burr-free finished product; the
finished Pproducts @afimst heatfirg zone foldowedabpooicaléndiesing zornd- and do not
satisfy the standards of the food industry; the manufacture of the
products, and in p%rff’iséﬁ!l?%ubef‘ﬁ’@“p‘é%%égélﬁﬁ bedts rhichepdvanss anmtimuouss

carri ed out at a very | ow speed in order t VO ture or splittin of
ly a.ng }}Qve confronting surfaces %igh lgght"ig converge tgward d

the output end so that the pinching thus created slightly com- .V
presses the plastics material;
10 a second'heat:lng zone at the entfance of the-'device compri-
sing the two belts and a cooling zone at the exit of these belts,
After cutting, the panels obtained by the REGAL method are
employed in the fields of furniture, paehaging-, handling, public
works and insulation ofl-ﬂ__:uildings:
15 The products obtair;égl__ by this method unfortunately combine
-all the drawbacks mentioned in respect of the other methods,
namely: -
their mechanical -propertiés afe exclusively those of the
worked thermoplastic material, which implies that the product
20 must have a great thicikness to ensure satisfact'ory rigidity and
strength; .
the longitudinally extending edges of the plate of thermo-
plastic mat.erial delivered at the exit of the twuy compressing belts
‘bas many defects due to the flow or seeping of the thermoplastic
25 material so that additional grinding or sawing operation; #ré re-
quired to obtain a burr-free finished product;

the finished products cannot be printed,: have'a poor finish



5 the material when it is pinched. The present invention has for object t
overcone all the aforenentioned drawbacks and consequently proposes
m2t hod whi chr avoi.ds the flow ng or seeping phenomenon and at the sa
all ows a consjderableincrease in the pro- 10 duction rates, in part :
by permitting an increase in the rates at which the thernoplastic nmateri al
is worked upon at the outlet of the extr@®ders and at the entrance of the
calendering rolls. Further, the el ongated products produced by the 15

net hod of the prdsant natyeRtiGf hahe & mangdaredss of fiheh fgade H ndysdawer

accepts various types of marking and have notably._inproved nmechani cal
properties so that it i ShoWaiEadiwe & & tSaped diy Brdicylar
whi ch are rru.c:h.t hi nner__for iven#{)rt ertiges. 2%' . c%ccor%i régjttota
first aspect of Yh&PrESE YRV 0 HEESSS SR ddE §AFEHTSY o 2t @
conti nuously tuyi u | .COr, i | . I stic
mater i al and mptd o SRS AR Sl R U o < i I R
one sheet ofs a XU MR GHeH itSald giRidHE .25 conprising the steps of:
heating the thernoplastic naterial so as to bring it to its softening
tenperature, assenbling el pridMAIRANtd MRy HoMididdts ty PveiidonR
sheet or sheets, calendering said assenbly for adhering the sheet or sheets
to the thernopladt ithensforeaientartheglitdrdawpadks and @ommesprErtly Mroposes
sections of the desired |length, characterized by the steps of placing the
sof t ened t her n@pimesthagd mitigth fivoids the flowing or seeping phenomenon and

—

A at the same time allows a considerable increase in the pro-

| 10 duction rates, in particular by permitting an increase in
the rates at which the thermoplastic material is worked
upon at the outlet of the extruders and at the entrance of
the calendering folls. ‘

Further, the elongated products produced by the

15 method of the present invention have a flawless finish which
moreover accepts various types of.marking and have notably
improVed'mechanical properties so that it is now'possible
to manufacture shapes and plates which are much thinner
for given properties.

20 .Adcording to a first aspect 6f the present invention
there is providéd a method for continuously manufacturing
producté having'a core which is of thermoplastic material
and may or may not contain a filler and is protected by at
least one sheet of a flexible material, said method

25 comprising the steps of: heating the thermoplastic material
so as to bring it to its softening temperature, assembling
said thermoplastic material with its protective sheet or

sheets, calendering said assembly for adhering'the sheet

or sheets to the thermoplastic material, and cutting the



said rod to the calendering rolls by pulling 5 on its protective
.rate which is substantially equal to the rate of delivery of the-~+
Yastic material, at the sane tinme conpletely enclosihg said rod in a
covert™ag,- either by closing the protecyive sheet onto itself or by covering
the rod with a second sheet whose edge portions | Qoverlap the edge porti'Qds
of ‘the firstssbebly antoeséeciong bhethpenakiens 0bngahendghkAGLc2Rdea
cutting to length on the rod thus fully envel oped. By placing the rod of

hot and sofbgnthet sitepspbfisplacimyethal sdftentlytharinbplpseieciayersheet

i mMmediately as it | 5emerges fromthe machi ne (extruder, cal ender, tunne
oven, pressOhedtfnprofentiue sheetoini hheafoudmr af panelispfnregulheateny
with a blow pi pe,” heating by conduction or radiation) enpl oyed for bringing
t he t her nopFaSEi cCARYRY AP §61¢t§°§oFP-tbﬁiﬁ?lﬁéﬁﬁéiaﬁure}ést?vs$pb$;ngle
to pull on said _protective 20sheet without altering the rod of plastics
natgrial.5CBﬂséﬁ%eﬂf???chv?22§§%g ;%FPbFétFowBbFPniQeSPHEtPPBIaﬁbEt?6?31
rate-of the LN ed. for e astic terial w.thout the
handi cap of tgﬁg‘%o%?#l%gggt%"ﬁf%u?geﬁgeofgl’gﬁwapiﬁgﬁiﬁem?grllatlr']. a%any
materi al s i I p; the h =:Pap C ard, clotkh
fibreglassPeggcgﬁgTeQI% %aﬁ%ggg lgngﬁég?ﬁégﬁy é%g gégchd%oﬁ?&eﬁﬁEg’

al um ni um aagrpet VoY Yyl 69eng EHhE 595@@&£?b§_?H%gtTﬁhgotP@séffpgiaﬁyre at

whi ch the thernoplastic material emnerges
' covering the rod with a second sheet whose edge portions

l1ooverlap the edge portions of the first sheet, and effecting ~
the operations of_oalendering; and cutting to length on the
rod thus fully enQeloped. |
By olacing the rod of hot and_softened thermoplastic
material directly on its protective sheet immediately as it
15eﬁerges from the machine (exﬁruder, celender, tunnel oven,
press heating with gas jets or infrared ray panels, mixer
heating with a blow pipe, heating by conduction or radiation)
employed for bfingino the thermoplastic material to ips soft;
ening temperature, it is possible to pull on said protective \_;;
20sheet without altering the rod of plastics material.
Consequently, it ie now possible to optimize the pro-
duction rate of the machine used for softening the plastics
material without the handicap of the cooling at the output
end of said machine.
25 . Many materials provided in the form of sheets -
paper, cerdboard,_cloth, fibreglass, a complex of carboard
and polyethylene or cardboard and aluminium and polyethylene
- are compatible both with the tempereture at which

the thermoplastic material emerges



C 3 :
fromthe machine in which it was softened (about [ERR]), and with the
protection of said thernoplastic material, that is to say at the np
t he covering of said plastics material a sinple pressure is suffi
cause the protective sheet to adhere 5 definitively to the pla
mat exi al and formtherewith a conpo- site unit which is indivisibl
norral conditions of tenpe- rature, pressure, humdity and anbi ent

at nosphere. Consequently, the machi ne enployed for softening the therno-

plastic nmaterial can operate at its nornal rate. 10 By pulling on
the protective sheet instead of pulling ¥h-the rod of softened nateri al

.avoids any risk breaki the rod The new lijts.in the rLyi ng out of
such a nmet hod ar ce%jrf”f'lct?%a“s'gg né%ﬁ’?l ﬁ’&%‘b?‘if wgﬁds?%lgnﬁ%v&ag?‘%ha‘g%)t at ¥ y is
now t hat of the rggi 0, LRGL. e ti e en, as-
it 15 carries ttﬁ% ?‘Ig Q&%phs%f?%%&%tkﬁgorp%ﬁ%sF?%:&&ng?'ert}%f Sﬂl }% is\ggpul | ed
SO0 as to convey iak tre hbRertabPRPL cdvbify ofNsalaPpEIR1LL T BNRE 2 Rfinple
proceedi ng, the thernoplastic material, which may or may not include a
filler, is softenedssureats autricdent pocéarsabthye po6Ewitare dnedd RodadReasSSi NG
system 20 - Anong the various equi pnent suitable for softening the
t her nopl asti® nmatdefinditivelyetexineupasties matertadhame fodn cheswdun es chh-best
honogeni zati on of the material and al so guarantees the highest output of
treated naterial Sift Wwihsdderris jndivdaihle ph thehnopmel ¢omtbtishspehdemnps-on.
25 In a preferred manner of carrying out the nethod, the therno-
pl astic material TPESRExt PIRFSHN St humifdty ¢ £ AYFe8PhaT®t he nei ghbour hood

Of"\l’ERR] and’. as Soor&oggeqlv}en‘lzlsy,plzkaieq%gco eI Lnsupl%ryg& for éof]i%ni-.ng the thermo-

he

plastic material can operate a.t. its .ormal rate, .
10 By pulling on the protective sheet instead of pulling on the
rod of softened material avoids any risk of breaking the rod
The new limits in the carrying out of such a method are. increased
considerably and the new standard to satisfy is now that of the
resistance to stretchin‘_’g of the protective sheet when, as it
15  carries the rod of softéhed.fhermoplastic material, it is pulled
' 80 as to convey it to the caie-ﬁder rolls,
- ;n a preferred manner of proceeding, the thermoplastic
material, which may or may no; include a fillgr, is softened in
~an extrudgr preferably assogiated with a degassing system.
20 | Among the various equipment suitable for softening fhe
| thermoplastié material, the extruder is the machine which ensures
the best ho_mogenizatic.m of the material and also guarantees the
highest outpuf of” treat_ed material and consequently results in
a2 higher rate of producticﬁ. _
25 In a preferred manner Ar éarrying out the method, the thermo-
pla.stic material is extruded at a maximum tempereture in the

neighbburhqod of 140°C and, as soon as it is placéd on its pro-



tective sheet and wi thout being concerned in any way with its cooling, the

rope 0 od of thernoplastic material is conveyed to the calender rolls

»

whi | £ _Itaneously closing the protective sheet around said rod and the
rod endered while it is 5 still at a sufficiently elevated

t enpe dre of the order of 100 to 120C. By working on the rod in the ,-.
calentder while it is still hot, it is very easy to deformthe rod , fl atwen

it progressively and deliver it at the output of the calender in the form

of a 10 flat strip which is itself still

wor ked upon and put into the nost vard Qas-shapes by passage through a
roll-form ng nmachi ne. Thus, after the cal endering operation and again
wi t hout bei ng teohter sbekti andivitheut being torcecned ilngamf waherdtbditsnvel oped in
15 t he protective. sheet, the-enveloped rod is put into its final shape
by deform ng iqooking: ths [roperoxi mf wfcHieTuoninstic imateniads i corvgmedat ure of

the order of 80 to 100C. Also accordin

out the nethodto the crdender podde didefimyltanequaty sloFiigsthe @rarsssiveo
' t dit i ' di at el t ak ith the. tect) heet d
conveyed at t itk a51d e ) BIEPd it chiRERERd FEHR 1R Har ked

| mpr ovenent

in

: d b ' h which all
ates of Bt r ok B SAEFLEMAATY Saeel Kingefe tRNE BB T D O

The protectiveghestiok ch receives the rod -of softened thernoplastic

material is w.de enough to envel ope conpletely and continuously the rod

after it has been g} abiengdonte {RAN £i/ithé NYallender ¥Rile it is still

10

15

20

. 2%

hot, it is very easy to deform the' rod , flatten it progressively
and deliver it at the output of the calender in the form of a

flat strip which is itself still sufficiently hot to be in turn

" worked upon and put into the most varfous shapes by passage

. through a roll:-forming machine,

‘Thus, after the calendering operation and again without bei.ng
concerned in any way wif.;ﬁ-the cooling of the rod énveléped in
the protective sheet, th;-en:_v?lo'ped rod is put into its final
shape by deforming it in a roll-forming machine while it is at
a tempereture of the order of 80 to 100°C.

Also according to a preferred mamner of carrying out the
method, the Tod 1s extruded at a rate of a.t least 20 m per .
minute and it is immediately taken up'with- the pi-otecfive sheet
and conveyed at the same rete to the calender, which constitutes
a marked improvement in the production rate xél‘a:tiv'e to known
methods which allow retes of extrusion of the solid rod
at the most equal to 6 m'per minute, o

The protective sheet which receives the rod of softened
thermoplastic material is wide enough to ehve]_.'ope' completeli _and

continuously the rod after it has been flattened and then put into

sufficiently hot to be in turn

to a preferred manner of carrying

25

\J



[4

Its sectional shape corresponding to its utilization, and in this case the
two | origi tudinally extending edge portions of the sheet overlap gathy\sther.
By’ way of ~a nodification, .the protective sheet which receives t e
softened material 5 * has a width which is only slightly |arg&
of the shape or panel finally put'into the required shape, and in
the Sheet constitutes a first |ower support which is associated before the
cal endering with a second sheet -of the sanme type and wi dth which
constitutes the upper support so that the rod is 10 full'y covered, the
edge portions of the second sheet overlap‘ﬁﬁoSe of the first sheet, and
here agaln the oG JeSeddihlda 1ot LORRIphdhRgPEPUEE e 21tk iR [ QtinCh 1
sheet § iC

fully adheres. The protective or eet surround the rod nade

from sheets of papgfisafaseatibers Ci.oﬁéiﬂ(\ﬁ@mﬁgegit%n@indgc'e@ééqpo;@ons sheets of
fibreglass, sheets of a.conplex conprising cardboard and pol yet hyl ene or

cardboard, al umi ni 4y aRdtPelereipHaeRbthél] BRoRy BRlLpbalrdcame, e common
feature of resisting tenperatures distinctly higher than [ERR] and
therefore tenpe- rpbotéasiviaigeet vhian telceitempbe abdir cofObofttiesed aadtefiadof t ened
20 material emerging fromthe extruder and of resisting tractions
correspondi ngt o presdaoctidtim whitkstsoenlypedtishtdpnisirder dbhy thayhafi thhraharhat

of 20 mper mnute. It is noreover known that the hot and soft

t her mopl asti ¢ nat eni adnedd RENEEIY paytf &t Jhe Fegnined ghateq Andndn dhilg| gse
proposed 25 by way of coverings after canpression and coolin

Consequent |y, all "t‘ﬁe"’%\?e?‘?“tﬁiﬁ&eér? ﬁ%’ﬁ%ﬁrﬁ‘&%\f?c&r &S REFPLRLERY

suktable for carryl g, O4he ' AYARH18T s L %eb OV Tt or theldame type and

width\ which constitﬁtes the upper support so that the rod is
10 fully covered, the edge portions of the second sheet overlap

those of the first sheet, and here Again the rod ig fully enve-

loped in 2 protective £ilm to which it fully adheres,

The protective sheet or sheets which surroun'd' the rod

made from sheets of paper or cardboard or from sheets of cloth,
15 sheets of fibreglass, s'h_e.ets of a complex comprising cardboard

and polyethylene or.‘car‘dboa.r;i, aluminium and polyethylene,

. o All these materials have the common feature of resisting
temperatures distinctly higher than 160°C and therefore tempe-
ratures higher than the temperature of the roed of softened

20 material emerging from the extruder and of resisting trections
corresponding to production rates or speeds considerably higher.
than that of 20 m per minute,

It is moreover known that the hot and soft thermoplastic
material adheres perfectly to these various materials proposed
25 by ita.y of coveri_.ngs. after compression and cooling, -
Consequently, all the covering mai:erials mentioned above are

perfectly suitable for carrying out the method of the invention,



The thernoplastic used is either a virgin material, which may or may not
contain_a filler,or scrap material which is re- cycled for reducing in this
st of carrying out the invention. 5 . There are therefore~
(bl e supplies of thernoplastic waste: the scrap of polyner’

the scrap which is not directly recyclable fromtransforners,

g coming fromthe final users and in particul ar from packages, ‘i

1 bags (agriculture, industry, conmerce ). 10 The

i nvention appears to be of very greatiynterest in this respect since it
permts the re-use of all the thernoplastic scrap materials, all the
sources of waste WheRhefmopllagtie yedststeithdte abutifin metersad, ewisizndi tion to
satisfy being that the fillers possibly associated with the thernoplastic
mat eri al do nosayon-maySnot costainusa efiddem orhwrepOtsteriahehbkixlaree-by wei ght
so that the thernoplastic material is in sufficient anmount to guarantee
good adher encecyaded Heerprestiuedng \ig thidevan Fharmdss ot earraring youdntkscel | ent
cohesion of the cOr‘rPosi te structure conprising the thernoplastic core
contai ning a f##e8EMd t he protective covering. 20 . I n any case,

the invention pernits the re-use of therno-, plasti¢,materjal polluted b
fill lar;/ Pelpr esgnt i %"r?o?? { 3%%6%"5?"? tﬁ?s'?ﬁ‘ uf“é*l’pg'&e?/\@'.g#ﬁezmgﬁiﬁﬁc Y
contam nated t hes%‘nppéh%s%%%ga%%grn}%l ltg(i '11291-4.,“tﬁéics*éf&e@%ieﬂ"ée&é n the

extruder with % Vi rgin erral” or a contam nat ed

thermopl asti ¢ QR { Al | I Ra bR ' hgyogeni zed by
the extruder ponpf?g’ége%&?é%%tﬁi@‘%%ffe%gﬁ" éxfﬁt hgr ni?%f'{af?t ffc material . -
The fillers m yad pthdihubdi® bPHADRIAILErBER poliagBY, 22188 and baghd -

(agriculture, industry, commer-2),

10 The invention appears to be of very great interest in this
fespect since it permits the re-use of all the thermoplastie
scrap maternis, all the source# of waste which is at the present
time burnt, the sole condition to satisfy beir;g that ‘the fillers
possibly associated wi‘l:.h; the thermoplastic material do not con-
15 stitute more than 60% o:;f'.;_f:he mixéure by weight so that th;:
thermoplastic material is 1.n -suff:i_.cient amount to guarantee good
adherence to the protective covering and consequently an excellent T
cohesion of the composite str_uctui_e comprising the thermoplastic ~
core containing a filler and the’ protective covering.
20 , In any case, the invention permits the re-use of thermo-
plastic material polluted by fillers representing more than 60%
§f the mixture by weight, said contaminated thermoplastic mate-
rial being in such cases mixed in *l.e extruder wﬁh a virgin
thermoplastic mé.terial or a less contaminated thermoplastic ma-
25 terial so that finally the material homogenized by the extruder
comprise_s at least 40% by weight of thermoplastic m&terhl.

The fillers mixed with the thermoplastic material may be of



¥

very diverse origins: it may concern fibres, for exanple cloth, paper,
cardboard or other cellulosic fibres and even contami nated and danp £+
.cdbm ng from paper.- maki ng,. fibregl ass, asbestos or wood fibres; it é% 50
concern a 5 powder' of ‘talc, kaolin, silica, alumniumor wod sawdyspP\_i
may turther be a fine and light wire of alumnium iron or even a ribbon,
i.es _a flexible netal ribbon or plastics ¥4 bbon. In the case of fibre
fillers, these are preferably 10 long fibres and advant ageously they have a
| ength of at | easty2diwesse asriginswpadrt msiatdrarermpridieras,efasf exiagipdiety to
the final product. The thernoplastic material nust be finely ground and
reduced to a su¢iotherpappmm@arciheard A Yk cald Yiasisdfdbires @mdo evge

extruder. Consequently, all plastics waste may be recycl ed and therefore
val ori zed so | oRgPEaMiPRYEH A LARR fiRres >Féﬁ“wgt tf‘é%“ HAPRTTTTG 9 er

whi ch does not exceed, 60% by wei ght. As another consequence,, the pr nt
i nventi on there?l]?ﬁe‘?b?%spe RILIHSH e“RFs‘g g(;fbres' lett NG ealtsébr icq%C%§ )

a star na al “enpl oyed

‘i n paper - making t esendy {4 4 s 11l 5B Liadene
+ al um ni um + c%??%?gsg P?%?%’ conp lei’%%%@%e%@?{@gy% ?ﬁe)cé%use v

al um ni um i s cofgi gey egh Aehdr WA AN tand @k} frd rom Ao, tiwen
constituents. 25 Thus, while it is at the préesent tine rather
conventional tooregeagrateipwbypetiys ene frleeinle asdta I idintgsore @plpdeasticsuch
as paper or cardboard, the polyethylene + cellulosic fibres + alum nium
conpl exes constribbena | arge ' '

\_ In the case of fibre fillers, these are preferably
| 10 long fibres and advantageously they have a length of at
least 2 mm so as to impart excellent properties of rigidity
to the final product. |
The thermoplﬁstic material must be finely ground
and reduced to a sufficient homogeneous state before
15 jntroduction into the extrudgr.
Consequently, all plaétics waste_may be recycled
and therefore valoriéed:so_long as they possess or are mixed
with an amount of filler which does not exceed 60% by weight.
As another consequence, the present invention there-
20 fore permits the re-use of a starting material employed in
paper-making and at the p:esent time scrapped, namely the
polyetheylene + aluminium + cellulose fibre complex which
is never recycled because aluminium is considered as a
contaminant inseparable from the other two constituents.
25 Thus, while it is-ﬁt the bresent'time rather
coﬁventional to regénerate polyethylene + cellulosic fibres
comple#es, such as paper or cardboard, the polyethylene +

cellulosic fibres + aiuminium complexes constitute a large



- 15 - part of waste products unfortunately considered unsal vagable. In

ing wthout limt the re-use of these |last- nentioned conpl exes, the
vention therefore provides satisfactory solutions f,romthe point -«
of vi i t he canpai gn 5 against pollution by providing for the full use

of an\i ter- able source of waste products, and satisfactory solutions_
purely econom ¢ point of view by e_use of a product which cosi{g
not hi ng. According to a second aspect of the present invention |0 there is

provi ded eqpaPETS} §:5t&apFddEo S Uint e HRA oty debhoeds Peg CLRLE] L fap P2
f I r I cth

equi pnent conprising: nmeans for delivering a thernmoplastic nateria

has been heated to IhSaBDéwmd NGitKEPEr Binie €Rd WOLGHe"BY CfefBY1 O -
contain a filler, being in the formof a rod which has a regular 15section
and is in thenpbongd statpl exeanstiorprasent i hgvemedon sehereper@ sheetaed a
flexible material; neans for conpletely enclosing said rod by neans of said
fl exi bl e nmetatisafacedrnesobytidnsifgoontie i pebht dhevideedf othawhdarpd ien r od
is placed, or by covering the rod with a second sheet whose edge 20portions
overl ap She2@MRSHoPel bisin Bherrovidingeter ehe efigkl i wee nefinan fiovalust+ ng
on at | east tge first sheet at a rate which is substantially equal to the

rate of del 3T VSWITRLT AT I BEIFRC TRt ARG Sa B3t 2SEPLY fHPLletkanshg to

| engt h the | ch_i hus_conpl etel y_envel oped., 25 According to
a tﬁi rd aspfelg‘fl“w%h%u%?fe%eﬁoq NPT HRT VT pPBvFRUSe R duct, and-in
articul ar t chl,as a shape or a plate whose core is

p §¥b§ﬂé¥mﬁﬂf¥hF%é%&%%ﬂgéﬁ%ﬁgf P P

of thernoplastic material, r may not contain a filler, and is
protected by at |easficedistiPoio a second aspect of the present invention

10 there is provided equipment for carrying out the method
defined hereinbefore, said equipment comprising: means for
delivering a thermoplastic material which has been heated to
its softening temperature and which may or may not contain a
filler, being in the form of a red which has a .reqular
15section and is in the pasty state; means for unrolling under
said rod a sheet of a.flexible material; means for completely
enclosing said rod by means of said flexible material, either
by closing onto itself the sheet on which the rod is placed, -
or by dovering the rod with a seéond sheet whose edge' b
20portions overlap the edge portions of the first sheet}
calendering means for pulling on at least the first sheet at
. _ : _ ;ﬁhlﬁw&»g
a rate which is substantially equal to the rate oflk%%*usidb
of the thermoplastic materiél; and meéns for cutting to
length the rod which is thus completely enveloped.
25 ) According to a third aspeét of the present inVention
there is provided a product, and in particular an elongated
product, such as a shape or a plate whoée core is of

thermoplastic material, which may or may not contain a

filler, and is protected by at least one sheet



- 16 - of a flexible material, said product being made in accordance with

t he method defined herei nbefore. Were said product is a plate it my
pkesent, in dits l.ongitudipnal direction, at |least a zone in which the 55 .
‘edges of ‘the protective flexible sheet are overlapping. In this produ '
the fthernoplastic material, such as for exanple a pol yethylene or a

pol ywinyl chloride, serves as a binder between the various solid fillers on
one hand, and a binder with the covering surrounding the 10 core on the
other hand. |n dhis fiiespEste riélﬁezusﬂ Ofsaiichéﬁr.fﬂm.a'f&i bepmcyectéad ete conpl ex

or a cardboard-al um |un}poJ Ien the c v I n afford
an additional acﬁ/a%}fd;gec? nWJt tt %eme y e e'x%qﬁ 15
further inprovesiherrduchnenta @la memlpl ast |Jctsmt erial to
the covering. '1%&&19:1£Hi}¢éllctd£’zeééﬁecﬂm te'metae;tora&zér&e ﬁﬂhﬂéﬁm @He the core
‘of thernoplastic_naterial, which may or _may not contain a er, to t he _

sheet or sheet LIPS HRE o‘i}?‘ﬁjlﬁ?@'ﬁc"dd%ﬂ iflfeUh e QAT L5 W TOARR

structure whose propertiem emmtbztdm:wnwrm | B eIl 1 i8S nm‘téztfalv,arl ous
constituents. The Syner ic effe of bet core_and tﬁﬁ,cov

reveal ed in partyCul St rorﬁ’ﬁ{%p SE kI ye B The fthamta CB%oopréqul'es
of the finishedsgruehicts a Heindan éwemﬂmg:lnm veciadu s rgo Iriah | fSit ldress  tan

el ongation, ant, A wxte] |6 £AHESS WG eI, aNthd Yl a St & h:
t he probabl e reason. for thi's synergic effect
10 core on the othér hand.
In this respect, the use of a cardboard-

N polyethylene complex or a cardboard-aluminium-polyethylene
complex for the covering may afford an additional
advantage in that the polyethylene of the complex still

15 further improves the attachment of the core of thermoplastic
material to the_covering. '
In the product defined hereinbefore, the
adhesion of the cdre qf thermoplastic material, which
may or may not contain a filler, to the sheet or sheets
20 surrounding it cdntinuously results in a composite
structure whose properties exceed the cumulative properties
of its various constituents. .
The synergic effect between the core and the
covering is revealed in particular from the examination
25 of the mechanical properties of the finished product,
the latter having an excellent resistance to elongation,
and an excellent compressive, bending and torsional
strength; the probable reason for this synergic effect
is that the protecfive covering continuously covers
30 the core including along its two longitudinally extending
" edges, that there is therefore a coherent bond between
all the points of the covering and that there is
moreover a coherent bond between all the points
of the product because the core is inti-



I's that the protective covering continuously covers 30 the core including
along its two longitudinally extending edges, that there is therefore a
coher egt>hond between all the points of the covering,and that, there is

/ e\ coherent bond between all the points of the product because the
I - - 17 - mately connected to the covering by adhesion. The
fuct obtai ned al so has all the properties of thernoplastics and‘J
all the properties of the covering. There may be nentioned for exanple:

its inperneability due to the plastics material, its thernoplasticity, |ts
printability due to the covering, its~ d&bd perfornance under cold '
conditions, also due to the covering, 10 I ts obvious conpatibility

with food prod@efely §Pﬁ‘ﬂ,°é‘tF°3 Yo thy, cpyeriDg: b% A9Pe3H98- materi al of t he
, 1.e. th | W t t t,
cat sty F ood st anddist URL.PRBPPE [k LA LppbP aldethn RERGRTTh b
ffor- f
covering affor Bfn%lplgsﬁ%sau{deg?ﬂ% Cﬁz@%??@i ssug{ah%g ARk d%g %AL%SW ace

defects of the S mat er| hé nore appar ent and

pronounced as th? R 10884 flok! SfampSedr €ater. In the case where the
thernoplastic material constituting the core of the product contains a

filler, the fini shedspimdmasari@ity @b atd1@He Pirastiwasoiteatproperti es of the
filler , whence in par- ticular a further inprovenent in its resistance to
el ongati on its thermoplasticity,
| its printability due to the covering,
its good performance under cold conditions, 'a.lso. due to the o/
covering, |
10 its obvious compatibility with food products, since it is
sufficient that the material of the covering, i.e, the sole ma-
terial in contact with the outside environment, satisfy food
standards, .
its well-finished- appeam.nce the continuous covering affor-
15 ding a regular, smooth surfa.ce avoiding the ‘surface defects of the
plastics material which are all the more apparent and pronounced
as the_ amount of filler is .g'rea.ter. - | e
In the case where the thermoplastic material constituting
the core of the product contains a filler, the finished product
20  obtained also has the properties of the filler , whence in par-
ticula.r a further impmvement in its resistance to elonga.tlon
and/or to compression and/or to crushing and/or to bending and/or
to torsion depending on the type and amount of filler employéd.
In order to provide a better explanation of the present
25' invention, there will now be described, merely by way of non-
limiting examples, vﬁrious embodiments of the invention with

reference to the accompanying dzawings in which:



&

and/or to conpression and/or to crushing and/or to bending and/or to
torsi on dependi ng on the type and anount of filler enployed. In order to
ptovide a better .explanation of the present 25 invention, there will now
be described, nmerely by way of non- limting exanples, various enb
of ‘the invention with reference to the acconpanying drawings in [
18 {_Fig. 1 is a diagrammatic view of a first enbodi mnent of equi pk
carrying out the nethod of the invention, which enbodinent is norée
particularly provided for nanufacturing_shggg§ envel oped in a sheet which
a

Is closed onto itself; 5 Fig. 27 di agrammati c view of a second
enbodi nent of equi pne far r qu @pg ! DBey S t | ALEOTJ£ON, Whi ch
enbodi ment is nore pare'%'F’c& égf{/d%é Vi edicf 2? m%%g&?{’f; ie%‘)%ﬁq‘at es°fenvel oped

by a first |over gupogehs aad Qrd1Se000kdPREod UPPAhE HWRIICRY virienT 0d,
t he -l ongi tudi nal | y "extendi ng edge portions of 10 t he second support

over | appi ng t hose ebodifént i16ShorsUpD@ibuBi 19T pro¥h 8Tl @bt NBnufdBSringa shopedm

represent various sections of the shapes and pl ates which may be nmade with
ei ther of the equiepveldbsd dn &igeet WhadBH 13 bYyodedeomtet hesklFgcordi ng to the
| nvention. 15 Wth reference to the drawi ngs, the reference nuneral
1 desi gnatesSa suppl yFhgpReds zc ddagmpait 10 vhew ofr & egeml appddiment o€r ew 2
which, in rotating at 3 about its vertical axis, drives in rotation fins or
bl ades 4. The hopgewirtehy fordeapicy g lvek ig® peidwti ¢f Wastevprvidter'drish al |
kinds, filmnms, packages, m |k pack- 20 _ages, various gaper-nakigg Si#ﬁ%
products, which arEPeddpeRteds %Gv?ﬁ*&“}ﬂfgﬁei’r%’,m% for mappfaqtunids, p and
hO@,geneous stat eenveloped by a first lower support and by a second upper supporjt
covering the rod, the longitudinally extending edge portions of
10 the second sﬁpport overlapping those of the first support after
calendering;
Figs. 3a to 3m represent various sections of the shapes and
plates which may be made with either of the equipments of Figs.
1 and 2 by the method aacording to the invention,
15 With reference to {ih_g drewings, the reference numerel 1
designates a supply hopper aisociated ‘with a pressure-applying
- screw 2 which, in rotating at 3 about its vertical axis, drives
in rotation fins or blades 4, The hopper 1 is fed with thermo-
plastic waste products of all kinds, films, packages, milk pack-
" 20  ages,various paper-making scrap products, which are reduced,
above the hopper 1, to a sufficiently fine and homogeneous ‘state
by means of a soundproof grinder having cutters diagrammatically
represented by the rectangle 5.
The material fed into the hopper 1 may also be a virgin
25  thermoplastic material, which may or may not tcontain a 'filler
or fillers, in the form of textiles, paper, aluminium, wood saw-

dust or fine and long fibres of glass or fibres of metal,



by neans of a soundproof grinder having cutters diagrammatically
répr‘eser]t ed by the rectangle 5. The material fed into the hopper 1 nay al so

be a viggho 25 t hermopl astic material, which nmay or nmay not contain a -
filler fjllers, inthe formof textiles, paper, alum'nium word saw

dust e and long fibrés of glass or fibres of netal. - 19 - The -
out |l et he hopper 1 directly feeds the product to the inlet 6 of an ‘e

extruder 7 conprising a cylindrical barrel provided with heating
resistances 8 and a central extrusion zigr_ew 9 driven in rotation as shown
at 10 by a set of gears 11 which 5 re driven in rotation as shown at

12 by a main m)torTﬂ‘§'°f§9§‘r-%éﬂ""ﬁ%‘gp‘z’”hﬁv&mmﬁ ﬁéé}ﬁdtﬁ@%gloa&tawoci ated

wi th a degassi ng punp a notor 15. "The intimate m xture having

a sel ected par Eh&'s?léé Boof WMPEAtrudbP G bhfpr1ReRgaPLphiificaat eriral and its
fillers is driven from 10 the inlet to the outlet of the extruder 7 by

the screw 9. ByréJi@e€ GAkkhnedtasd resisthntée Ssand @ccaftrabaixtbysivhesariext ure is
brought to a nolten state which honogenizes it still further. Under these
conditions, the dMsedGnototion rmat shaval at L0dby iasseedfagearselbwbieh of the
extruder at a tenperature in the 15 nei ghbour hood of [ERR;]‘ and at a rate
of at |edst 20anpe geiven Antrotatinn 8scilioNn aff 12rh% &r BafnoPretedf $5.and hot

mat eri al depends on the shape of the die placed at the 1p&L{tIet f the

extruder. This sedpPFtREGETHE HAYADE §f Ta7eRY FEPL YR HIBF 24 sUar 8, a
(LR VoL Ll SEIET, SR A I Byieghounsd o |1 ol | sl des 20
‘The. intimate mixture having a selected particle size compri- N/
sing the thermop’.stic matérial and its fillers is driven from
10 the inlet to the outlet of the extruder 7 by the screw 9. By the
- combined action of the source of heat 8, the mixture is brought
to a molten state which homogeniz_és it still tﬁrther.
Under these conditions, the rod 16 of soft m_a-terial is
delivered at the outlet'of the extruder at a temperature in the
15 neighboﬁrhood of 140°C a.nd at a rate of at least 20 m per minute.
The section §r this. rod of so.ft and hot material depends on the
shape of the die placed at the outlet of the extruder. This
section may be that of a solid cylinder, a square, a relatively
flat rectangle, such as 17, or be rou:;ded on its small sides
20 such ad at 18,
In the embodiment of the equipment shown in Fig, 1, which
"is more particularly intended for making shapes of small width,
the rod 16 is imnédia.ely placed on a sheet 19 of a flexible
material, for example paper, cardboard, or cloth, delivered by
25  a reel 20 and if desired subjected to a pre-heating by infrared
rays 21 so as to avoid, or at least limit, an excessive cooling

~ of the rod 16,
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Is nore particularly Intended for making shapes of small wi dth, the rod 16
Is imrediately placed,on a sheet 19 of a flexible material, for e

Paper, cardboard; or cloth, delivered by 25 areel 20 and if i/t e
subj ected to .a pre-heating by infrared rays 21 so as to avoid, o east
lim-t, an excessive cooling of the rod 16. - 20- As it is pull

forwardly by at | east one of the rolls 22 of a cal ender 23, the paper 19 is
formed by successive foldings, a first guide 24 raising the edge portions
of the sheet, as diagram matically repngﬁﬁnged at 25, and a second gui de
26 folding-the 5 edge portions over ofnto each other so as to envel op

conpl et el and cont s 3 L6 kOfbrRSetl B9TAMIRLAC B e ORF RSEIV 88 d e

arrows 27. The rod enveloped’in this way is conveyed to a

cal ender wi thout haxididePes)) enbipefdredol frbﬁnédeaftsueesm%c@mi:%s, a

stress, and consequently . with no risk of distortion or tearing. To achieve
this, it is quiteripbyigude thaiallsifg rtakcedife poirabng T PROshedd,vas diegtanld i s
drawn along by the roll 22 is equal to the rate of extrusion of the rod 16.
As the distance hathedlyt eprdsanted athespeendusierecdndiptdidd@61folding ahenderi ng
line 23 is short and as the rod 16 is not subjected to any specific

cool ing, saif rockdegavreirdpens byer ortqeackether sohesttol envedopxdemplefslhy t he
rolls 22 of the calender while it is at a tenperature of the order of 100
to [ERR], i.e. at®ng tayperacds shsuradabre ddecemaptiesidy (g ipessirgdy, the
conpressed and 20 f%rned. In any case, the distance between the die of

t he extruder arrows 27,

g The rod enveloped in this way is conveyed to a roll of the
calender without h;ving been subjected to the least“ﬂechanical.
10 stress, and consequently with no risk of distortion or tearing,
To achieve this, it is quite obvious that the rete at which the
protective sheet 19 is drawn along by the roll 22 is equal to
the rete of extrusioﬁ of the rod 16, .
As the distance betyeen the die of the extfuder 7 and the
- 15 calendering line 23-13 ;Qgrt and as the rod 16 is not subjected
to any specific cooling, s;i&.rod enveloped by its protective
sheet 15 is taken up by the rolls 22 of the calender while it
'is at a tempereture of the order_ of 100 to 120°C, {i.e. a'I; a-
' tempereture suitable to enable it to be worked, compressed and
‘20 formed.
In any case, the distance between th§.die of the extruder
and the calendering line 23 may be determined, namely lengthened
- sﬁortened,'in fact as a function of the ideal temperature at
which the rod enveloped by its sheet must be presented at the
25  entrance of the first calendering rolls, | |
When it passes between the rolls of the calender, the sheet

19 itself adheres to the core of thermbplastic material merely



and the cal endering I|ne 23 may be determ ned, nanely |engthened or

short e v in fact as a function of the ideal tenperature at which the rod
envel ppedPby its sheet nust. be presented at the 25 . entrance of ‘the first
cal ende rolls. Wen it passes between the rolls of the cal ender, the

sheet self adheres to the core of thernoplastic material nerely -

e effect of the pressure exerted by the rolls. If desired, in e
arder to facilitate the adhesion, one or nore of the rolls 22 are subjected
to a continuous cooling by water. 5. -21 - As it energes fromthe | ast
pair of  rolls of the calendering Iine, the flat conposite structure 28
formed by the cey ghefefifhet m&’pﬂmmrvmaﬂeated Wi ¥te peddser may not contain
a filler, conpletely enveloped by its protective sheet, is inmediately
conveyed to a form %@ depired20in oTdeR &R facdlitate the adbegisn; onegor
progressively brought to the desired sectiqn or sha e as di am matically
represented at "PFeafll PAePS, 2309’?)%’?&5"@95&%%"5 BYSaf e ﬁ"@f %Successi ve
pairs of rolls 3 The flat conposite structure 28 is easily worked, and
therefore deforf#Fe, between the rolls, since it |eaves the 15

pal endering.line at , Ql mﬁgmgt%ew&h terl tg%g&ggréglggdgﬂm?hat an

| deal wor ki'ng terrperature Ich ma tween ter
conposite Struciifse %fﬁiﬁ'&o&ﬂfs‘ﬁé’ dt%&dr&szé Ifa%edssgtah@neo:feoafexanpl e the
L-section structuré di agrammatically 20 shown at 3 t he conposite
structure i s clineiMoslaistes saBerial] OnfIeRinadN6r Ghy! vt dasiaifch lrangéd).

h

completely enveloped by its protective sheet, is hmriediately \J

- conveyed to a forming line 29 in which the flat structure is
10 progressively br_op.ght to the d_es_ir_ed section or shape as diagram-
matically represented a_.t 31 and then 32, by passage between a
plurality of successive pairs of ;'olls 30..
The flat composite structure 28 is easily worked, and
therefore_ deformable, bgtween the rolls, si_.nce it leaves the
15 calendering line at a h:tEh temper-‘;.ture'a.nd it enters the forming
line at an ideal working ;emﬁerature which may be between 80 and
100°C.
After the composite si_'.ructure has been formed into its
final section, for example the L-section structure diagrammatically
- 20 shown at 32, the composite structure is cut by cutters 33. into
sections of the desired length, |
As a _con‘crete example, to manufacture an I-section element
having a thickness of 3> mm and a developed length of 70 mm, which
will therefore be rolded to produce two flanges at a right angle
25  and having a width of 35 mm each, there is extruded a mixture of
sh high-density polyethylene and 46% paper fibre associated with

& minute amount of aluminium waste products which is delivered



As a concrete exanple, to nmanufacture an L-section el enment having a
t hi ckness of 3 nmm and .a devel oped | ength of 70 nm which will therefore be

fol ded to prioduce two flanges at a right angle 25 and havi ng a@ of

35 m each, there is éxtruded a m xture of 54% hi gh-density poly ne’
and -46% paper fibre associated with a mnute anount of alumn st e
products which is delivered - 22 - at the rate of 20 mper mnute in the

formof a cylindrical rope or rod having a dianmeter of 8 17 mm This rod
energes fromthe extruder at the tenperature of 140C and is i mredi ately

pl aced on a sheet of kraft paper 160 mm522 -wide which is pulled by the
-first pair of rolls of the cal ender aénthe rate of 20 m per mnute. After

cal endering and A hFPIHes The Bpd M AR thestmm of SPEHERr AL FAR® rol | s
of the formng line -secjjon ele wei ghs 200 g per linear netre.
10 | W t h t%ef%éaﬁév#ﬂsx?tﬁ%mﬁlﬁﬁ \9@37@"1 he same extruder in the form
of a rod of the sanme gi,gnet.e tyre. o nd.at the
rate of 40 mper m numgiégg%tdé%e?gtelsgﬁogﬁgﬁen {pgig%zabag %aenﬁfé%%% \Rﬁt:li ch- has

the same width, hagic bhg {inkea8sse1l PLAVE &0G &ﬁé&hﬁf 1080 ‘ﬁ?i&% |1l Ea

netre. 15 he two af orenentioned L-section elenents h are

fol ded in the shapge ahich is pi1ea WAltRO st paivesre rebtsbRathel sOMBMlLe Sane
m xture delivered by a conventional extruder whose produc- tion rate is 200

kg per hour. In anmotheeratmpifarmuper midnite.agai n the sane m xture achi eved

in 20 in and delivered by another conventional extruder having a higher

production rate of 8@Ftky) cpdendeximg andcfdrming ilokd thedsHapeiof)an L-section
o

element by the rolls of the forming line, the IL-section element
weighs 200 g per linear metre,

10 With the same mixture delivered by the same extruder in the
form of a rod of the same diameter at the same temperature of l40°C
and at the rate of 40 m per minute an L-section element can be
manufactured which has the same ;tidth, half the tﬁicmess;l.s mm,
and weighs 100 g per lidear metre.

.15 The two aforementiéhed_%rgéction elements whicﬁ are folded
in the shape of an L after calendering, were obtained from the

\__J sﬁme mixture delivered by a conventional extruder whose produc-
tion rete is 200 kg per hour. -t
In another manufacture, with again the same mixture achieved in

20  in and delivered by another conventional extruder having a higher
production rate of 800 kg per hour, a cylindrical rod having a
diameter of 8.17 mm was delivered at the rate of 80 m per minute
and had, after calendering,a flat shape 70 mm wide and 3 mn
thick and weighing 200 g per linear metre.

25 At the end of the equipment, this flat strip was, as in tse

' . preceding examples, folded and formed into an L-section element

of dimensions 35x35x3 mm.



di aneter of 8.17 mmwas- delivered at the rate of 80 mper m nute and had,
after cal endering,a flat shape 70 nm w de and 3 nmthick and wei ghing 200 g

per lipear netre. 25 At the end of the equipnent, this flat strip
was, ‘ t he precedi ng exanples, folded and fornmed intd an”L-section
el emg di mensi ons 35x35x3 mm - 23 - In other 'words, the L-section_

el eng oftained in the 3rd exanple has the same technical properties as &
that obtained in the 1lst exanple but is however produced four tines

qui cker. This therefore shows that the Ié}m_ts of the practice of the

I nvention 5 are those of the production units (extruder) and not those

of the materials e%%ﬁ%%h{]ﬁ%ﬂ@*ﬂswﬁoﬁ%ﬁﬁﬁg doRE 1SRV Sh ivhd By way of

exanple, it is reca at the same L-section elenent nade directly by

extrusion from gaVp3€ HaksOfhelhsineC 8oy GiFBHEHR: 1ok B ALt dbeatiedatd 8he i N
t he nei ghbour hood of 5 m per 10 m nute, the L-section elenent produced

havi ng nor eover 1t bkanpglle miti £ Hosevar ghyduredt foairi tinmisdquiakaani Chls
properties which are distinctly inferior to those of the L-section el enent
formed from t hetheowpors shovest thadt bhe dhitheofi theepractice Faf thadmpenrtion f| at
strip having a length of 380 mm supported 15 only at its two ends is
subj ect ed 3 n i t&reanthesec opdie E@dvegfqncwiﬁfpwfd'“ﬁﬂék%@é?t( ERPshettns of

wei ghts) and the deflection of each specinen is neasured in hundredths of a

mllinetre. Var FRAEAEPERT mERBIMER TP SPRY e P FPFS AP flatinEP BELRE manu-
the of her o resul {1 nBY R4 REVBAP Indecuiesotod Kbt A8 Ehar yi ng
thi cknesses of %@L‘Q %ﬁg ﬂ?&e{ly by extrusion from a V-section die can only \.J
emerge from the dile at a rate in the neighbouil.wod of 5 m per
10 minute, the L-section element produced having morecver a finish
which islhardly aesthetic and mechanical properties which are
distinetly mf;rior to thpﬁe of the I-section element formed from
the composite structure of the invention.
For example,. a fla'.:i-_ strip having a length of 380 mm supported
15 only at its two ends 1si:'spbjected.i.n its middle part to vertical
upwa.ni pressures (by means of weights) and the de.fleetion of each
specimen is measured in hundredths of a millimetre,
Various specimens were tested, the first having been manu-
factured according to the conventional direct e:étrusion technique,
: éo the others resulting from the carrying out of the ﬁwanbion with
3 varying thicknesses of enveloping paper,
A deflection of 5 m is reached with a weight of 50 grems
for the conventional L-section element, which is ccasequently
uncovered, with a weight of 160 grams for a covering 0.15 mm
25 thick, with a weight of 300 grems for a covering 0.4 mm thick and
lastly with a weight of 450 grems for a covering 0.6 mm thick.

The embodiment of the equipment shown in Fig, 2 is for the:



A deflection of 5 nmis reached with a wei ght of 50 granms for the

conventional L-section elenent, which is consequently uncovered, with a

wei ght of 160 grams for a covering 0.15 nm 25 thick, with a weight
300.grams for, a coverifng 0.4 mmthick and lastly with a weight of :
for -2 covering 0.6 nmnmthick. The enbodi nent of the equipnment sho

2 is_for the

covering is formed by two sheets which overl ap, and sai d equi pnen

24 - the manufacture of conposite structures

consequently nore particularly for the nangfacture of plates of great

width. In this equipnent, the units and él

nts having a reference 5

.nuneral between 1,and 15.are identical,.to 0 of the equipnent shown i
maer g e ot RetkaBblind SE0inERL1e0st AR ED WIS SSHURRE N FOIGNR |

mat eri al, -either

18, this rod bein

%;P theBCarleRt D Rf1c R o%gmbdex;n%ga?& egpiane '€ QYldagatty O

in any case | nmedi atél aced on aftir

of

n

m

protective supporho LI palelicUsAG $4,0%hé rafBfactird R HiatdSSds predd’ Gidigat ed by
infrared rays 21. This rod-carrying support 19 is subjectedto a first
form ng operation in gndguisCeuifmentt, Cthd anhSSahdR1bMente0gE 1R irefdreate t he
sheet 19, as shown at 35, and folds themover at 36 onto the 15 rod 8
| medi at el y 5af t erpunerecentdesulpand 187aref iddmticcineot tpse ast the eghtmientd
delivered by a reel 38 and if desired pre-heated by infrared rays 39, is
applied at 40 on shempar tlig. covered rod. By passing through a second

form ng device 41, the two sheets 20 19 and 37 are applied nore clos

agai nst the rod 18 an@h®rddetdfetbe|exdzuder ﬁéietlﬂ‘ye!@vér*}%pmmWeﬂ“StP%n so as

t4_provide the
10
15
(O
20
25

" rod 8,

so_fteried material, either in the form of a cylinder 16 or in
a more ovalized. form 18, this rod being in any case immediately
placed on a first protective support 19 delivered from a reel
20 and if desired pre-heated by infrared rays 21,

This rod-carrying support 19 is subjected to a first forming
operation in a device 34 which reises the two-edge portions of

the sheet 19, as shown.at 35, and folds them over at 36 onto the

p

~.

Immediately after, a s;éond support 37 of the same type as
the sheet 19 delivered by a reel 38 and if desired pre-heated by
infrared rays 39, is applied at 40 on the partly covéred rod.

By passing through a second forming device 41, the two sheets
19 and 37 are applied more closely against the rod 18 and are
themselves in partly overlapping relation so as to provide the
arrangement generally represented by the arrow 42,

The rod protected in this ﬁy is shifted to a calendering
line 43 in whi'.ch at least the first pair of rolls 44 pull on at
leaat'the lower sheet 19 at a rate equal to the rate of extru-
sion of the rod. |

The pressure or pressures exerted by the rolls 44 render the

ely



arrangenment generally represented by the arrow 42. The rod protected in
this way is shifted to a calendering line 43 in which at, |l east the first

pair of rolls 44 pull on at 25 | east the | ower sheet 19 at a rate equal *
to thesate of extru- sion of the rod. The pressure or pressures, exerted by
the r@g 44 render the 25 rod thinner and the rod assumes the nore =
flattph¥d )shape generally indicated by the arrow 45 and at the sane ti nme\e
the s 19 and 37 adhere to the core %of thernoplastic material. 5

It is ear that the width of the sheets 19 and 37 was in this respect

determ ned asdd fuhiairnean a0fd tihe seel iassuresd ter momeecfilsaer.ltyenaﬁ ahfipaction
of the width of th ] ec t { e &0 e ender.
10 geperal %f)fki ‘%}eé) éﬁg Sﬂ?? a%%. Eaﬁ@ tﬁﬁb )

e sheets 1 so chosen that in
the final sedtheorshsfetshd Dlandk ¥b atdd’@qebﬁgﬁ g ﬁ&lrley Oéxttéﬂl‘?dmﬁ@léé@éc

portions are,ﬁgﬁggfgh\m th sheets 19 and 37 the edge portlons of which
overl ap each ot her.

nse tl.y. ssa gh t he
cal ender 48 will not rers*"uIJ'cs |°r11%ﬁﬁlcq1 ?ééfpﬁ %[eﬁ% él astic
mat eri al si ne&xd a7 |ved$ ein rigiies nse spestst ai'etﬂgrntm&moaﬂs laetf\mmtlblmeofheet s 19

and 37 which saé%/s%ygn ar%Oé/q“Iaeo%g%e;sleérlgé%naatfdn P e 20

After calendé? fornme etween the rolls
of a formng Wld@@aﬁtﬁtWQQ 4% tutbg (Slellvered at the exit of

the calender. _

10 - The width of the sheets 19 and 37 is indeed ,
so chosen that in the final section of the plate 45 the \‘j
longitudinally extending edge portions are covered with
sheets 19 and 37 the edge portions of which overlap
each other.

15 | ConSequently, the passage through the
calerder 43 will not result in'any flow or seeping of
the thermoplastic material since the latter remains
constantly trapped between the sheets 19 and 37 which
are always in overlapping relation at least.fga TYrcol ‘be

20 After calendering, the plate tr[formed between
the rolls of a forming line 46 and then it is cut to
length by cutters 47.

In another embodlment, the plate 45 cut to
length is then formed in a press device 48, - \—-J_

25 The shaping of the plate by forming or by
pressing is still possible since, as in the equipment
shown in F1g. 1, the plate 45 leaves the last pair of
rolls of the calender at suff1c1ent1y high temperature
to be worked and deformed. '

30 All the products, shapes or plates,
manufactured in one of the equipments shown in
Figs. 1 or 2 have the common feature of comprising
a core of thermoplastic material, which may or may
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| ength by cutters 47. In another enbodinent, the plate 45 cut to length is
then forned in a press device 48. 25 The shaping of the plate by
formng or by pressing is still possible since, as in the equi pnentsxs
in.Fig. 1, the plate 45 |leaves the last pair of rolls of the cale
suff4ciently high tenperature to be worked and deforned. 30

t henproducts, shapes or plates, manufactured in one of the equipne
in Figs. 1 or 2 have the comon feature of conprising a core of
thernoplastic material, which may or may. pg = 26 - not contain a filler.
conpl etely and continuously envel oped by one or two sheets of a flexible
material which algQ couais & Rer1iet0 tapabtsrd AAd lvneitivetsiyenwigped ok t he
finished product. This product therefore has a quite characteristic

appear ance in thanet b twor sheets tdfea nTlexasld eat@tiali wHichsalmbsadvetrelthei nvi si -
bl e under the protective sheet. The finished shape may be delivered in the
nost vari ed sec- tvwoobengitodinaiiymeixtendingheigesroff che of hlishedspradued (Fi g.
3a), an L-section elenent 50 (Fig. 3b), a U section element 51 (Fig. 3c), a
tube having a rect angTiisr peadugtfdrerefanet hoh asquite) gharaggeniggigappearance
respectively) the two edges of which repain free qor_are on_the c%ptr?ry
fastened by adhesiodbth tEermers: e themmamitsiie, matarisrl s gRgodrilyamEsirFi g.
3f), a shock-absorbing, L-section el ement %5 whose flanges are slightly
formed over towar®fté Hal&Tehps @rafecthk® P8kt on el enent (Fig. 3g), anot her

shock absorbing 'L- Sec'h!:eoginished shape may be delivered in the most varied sec

g tions, for example in the form of a flat strip 49 (Fig., 3a), an
I-section element 50 (Fig. 3b), a U-section element 51 (Fig. 3¢),
' a tube having a rectangular or square section 52 (Figs. 3d and 3e
respectively) the two edges of waich remain free or are on the
contrery fastened by adhesion or some other _t_ectmique, a trian-
gular beam 54 (Fig. 3f), a shock-abs‘orb_ing L-:section element 55
whose flanges are slightly formed over toward the centre of the .
1-section element (Fig-".:.;?_g), am;ther shock absorbing L-section
element 56, the flanges orv;hich extend to the centre of the web
(Fig. 3h), an L-section beam 57 (Fig. 31), and the modificat_ion
58 of said beam with one edge bearing against the web (Fig. 3J),
a modification of a beam of rectangular section in which a small
side has a2 double thickness 51 (Fig. 3k).
The finished plate may have raised edge portions 59 (Fig. 31)
or have a crenellated secti&n 60.(Fig. 3a).
The various aforementioned. pnoducf.s 'me.;,* be used In diffe-
_ rent industries, such as those of wrapping, packing (shapes) and
handling (plates aml .pa.llet; :_fo.x' carrying loading crates and
p&c.ka.ges.)

It must be understood that the scope of the invention is not
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el ement 56, the flanges of which extend to the centre of the web (Fig. 3h),
an L-sectjon beam 57 (Fig. 3i), and the nodification 58 of said beamw th

' aring against the web (Fig. 3J), a nodification of.- a heam of

Py section in which a small side has a double thickness.61 (Fig. .
¥ni shed plate may have rai sed edge portions 59 (Fig. 31) or hawe
ated section 60. (Fig. 3m). The various aforenentioned product S\w
may be used in diffe- rent industries, such as those of w apping, packing
(shapes) and handling (plates and pallets for carrying | oading crates and
packages.) It nust be understood that the scope of the invention is not

- 27 - intendednighded té Wel Efniited 14e AP GRded o raRif1 et foR 0O kol £het NE

enbodi nents nmentioned and various nodifications may be envisaged w t hout
departing fromenbsainenPe rehtidiRdi At RhiTRsafoddeidatechd May e ¢haisiBed - 28
- CLAI M5, 1. A met hod for continuously manufacturing products having
a core whi ch i sichodth@epathinagtfirom ecséape anhdheainvent tonyanadertnsd ann a
filler and is protected by at | east one sheet. of a flexible material, said
met hod conpri sithg &laidine. st eps of : heating the thernoplastic material so as
to bring it to its softening tenperature, assenbling said




thernoplastic material with its protective sheet or sheets, cal endering
said assenbly for adhering the sheet or sheets to the thernoplastic
material, and cutting the assenbly 10 into sections of the desired Iength
characterlzed by the 'steps of placing the softened thernoplastic nater
on jts protective sheet in the formof a rod of regular section, conyéyi
saug,rod to the calendering rolls by_pygling on its protective sheet
rate which is 15 substantially equal to the rate of delivery of the
thernopl astic spiemgal , at the same time conpletely enclosing said rod in a
covering, either by closing the protective sheet onto itself or by covering
the rod with aisecond shgehetihed ef &fl0CoPOLALONS] PVitdh @fa ¢ ber g epPdducts
portions of the first sheet, and effecting the operations of cal enderi ng,
and cutting tohaeinyha ocotéewhdcht hsisof uthgrreopbi opbc. m@terial and\ mayt hod
according to claim1l, wherein the thernoplastic material, which nay or may
not contain a P MaytRABJCERtakn ext f Lbber 2End|is e?¥°t¢¢l‘é¢®db!ﬁga‘é hkeasep of

degassi ng the thernDpIastlc material whilst it is $ %F tened and
ext ruded. -one sheet of a flexible Mrbeaiad 1AL Bod FRPRT 15 1%

th | ast | t ot f truded at
her oDl At 4 URLoL4ghe AR 0L (RX DRLESSILALE A LLeL1 80 50
according 10 By gpe, pl6! pLCedrdan ng "bhEk Pat e 4 £0REL PR OLa 14

envel oped rod 1s ¢
thermoplastic material with its protective sheet or sheets,

:&//‘ calendering said assembly for adhering the sheet or sheets
to the thermoplastic material, and cutting the assembly
10 into sections of the desired length, characterized by the
steps of placing the softened thermoplastic material on
its protective sheet in the form of a rod of regular
section, conveying said rod to the calenderiﬁg rolls by
"pulling on its protectlve sheet at aafate which is
bivery
15 substantially equal to the rate of[éﬁhausiag of the
thermoplastic material, at the same time completely
enclosing said rod in é covering, either by closing the
protective sheet onto itself or by covering the rod with
a second sheet whose edge portions overlap the edge
20 portions of the.first sheet, and effecting the operations
of calendefing, and cutting to length on the rod thus
fully enveloped. |
2. A method according to claim 1, wherein the
thermoplastlc materia}l, which may or may not contain a

Féened m Gn exbruder
f:.llez[

25 1nc1ud1ng the step of dega551ng the thermoplastlc

material whilst it is being softened and extruded.

—_

AT R



out at a tenperature of between 100 and [ERR]. 5. A et hod

ding to_any one of clains 1 to 4, wherein the rod is delivered at a rate of
£ A et hod accordlng to .any one of

cl ai ng11¢t0)5, wherein the rod i s envel oped by paper, cardbbdard,.cloth, a

the filler c
cellulosic fi
or silica, aI

case at |least 4

according to

bet ween the steps of cal endering and cutting,

egl ass, a web of cardboard-pol yet hyl ene or a web of
car dbd al um ni um pol yethylene. 15 7.- 29 - A nmethod according to any\J
etains 1 to 6, wherein the thernoplastic nateri al

15719 T WSl L Renes o £RGIOPRN o ar other

T es, flbres ass t 0s,  wood, ‘powder c, kaolin,
ich JE X} %:toramt%r}ganth's
Olf%déﬁ] wel gﬁt of tlhe r mop cas?ﬁ:ﬁnat er% t met hod
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25 passing i tndigihmairided raf l1saaffc.a formi ng device. 30 9.

nmet hod according to claim@8, wherein the form
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contains a filler,

of formng said assenbly'by

ing of the envel oped rod IS

carried o8 a4. a tenperfamethad dmtawbimPBanthy R .oflGlaims 1 Bouijnent

for carrying out the nmethod according 5 to any one of clains 1 to 4,

sai d

equi prent corprersiny thee el endenialg \af i the enveyerssd &9 d sreariigd whi ch
has been heated to its softening tenperature and whi ch(ﬂgy or may not-

contain a fil
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5. A method according to any one of claims 1 to 4,
2 aufired

wherein the rod is €xtruded at a rate of at least 20 m

per minute.

6; ‘A method according to ahy one of claims 1 to 5,

wherein the rod is enveloped by paper, cérdboard, cloth,

a web of fibreglass, a web of cardboard-polyethylene or

a web of cardboard-aluminium-polyethylene. |

7; A method according to any one of claims 1.to 6,

wherein the thermoplastic material contains a filler,

thé filler comprising fibres of cloth, paper, cardboard,

or other cellulosic fibres, fibres of glass,'asbestos,

wood, powder of talc, kaolin, or silica, aluminium or

wood sawdust, said mixture comprising in this case at

least 40% by weight of thermoplastic material.

8. A method according to any one of claims 1 to 7,

including the additional stgp, between the steps of

calendering and cutting, of formixg.said'assembly by

passing it between the rolls of a fqrming device.
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which has a regular section and is in the pasty state; 10 nmeans for
unrol l'ing under said [od a sheet of a flexible material; means for
conpl etely encl osing said rod by neans of said flexible material,
closing onto .itself the sheet on which the rod is placed, or by [d¢
the.rod with a second sheet whose edge portions overlap the 15 e
pori{i,ons of the first sheet; cal endering #Rans for pulling on at |east the
first sheet at a rate which is substantially equal to the rate of

of the thernophastic nmatgrhathodnsce®edbngotocsl4ingst owhepgih the f@ﬂm-

which is thus conpletely envel oped. 20 11. Equi prment according to
cl ai m 10, wher ¢ha &0r thageneahspad erad r aisgedrbiédeeatt 48 gatenderatigraeans
and the cutting neans. 12. A product, and in particular.an el ongated

product such asfabghwgpenoBOaapfial@) ®aving a core which is of 25

t hernopl astic material which may or may not contain a filler and is
protected by alOfeast onsqgha@@nﬁfferf¢@§¥n+egnavértae mgahudpaeaeéél%@lng
produced by_t he net hod acc n to, any one of .clains 1 to 9. -31- 13.
A product aécoFﬂlﬂﬂthnﬁla ?n tﬁé forARdf 8ﬂuép§ﬁﬁbe°8mBFé?éTﬂhlch
presents, in its_longitu directi

h d
of the pr ot ect PERF) %b?s?gﬁsan%r% errbpprrpioondtasaal WRLE beB q'or
cont | nuousl y MBOUE aLUE L0 BT PEUCLSEbENIAG BoRBEEablEENahS BhibheRIPPI astic

mat eri al and may
or may not contain a flller, being in the form of a rod

1,/’ which has a regular section and is in the pasty state:

10 means for unrolling under said rod a sheet of a flexible
material; means for completely enclosing said rod By means
of said flexible material, either by closing onto itself
the sheet on which the rod is placed; or by covering the
rod with a second sheet whose edge portions overlap the

15 edge portions of the first sheet; calendering meagzié;gi
pulllng on at least the first sheet at,a, rate which is

cﬁzlimarj
substantially equal to the rate of &mimmmmiep of the
thermoplastic material; and means for cutting to length.
the rod which is thus completely enveloped.

20 11. | Equipment according to claim 10, wherein forming
means  are arranged between the calendering_means.and the
cutting means.

12. A product, and in particular an elongated product
such as a shape or a plate, having a core which is of

25 thermoplastic material which may or may not contain a ‘
filler and is protected by at least one sheet of a flexible

material, said product being produced by the method

according to any one of claims 1 to 9.
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or may not contain a filler and is protected by at |east one sheet of a

flexib terial, said nethod being substantially as heyei nbefore

descri th reference 10 to and as shown in the acconpanyi.ng draw ngs.
15. ui pnment for carrying out the nethod according té claim 14,

subst an |1y as hereinbefore described with reference to and as shown i A

t he acconbanying drawi ngs. 16. A prgduyct, and in particular an -
el ongated 15 product such as a shape or a plate, substantially as

her ei nbefore described with reference t.0 and as shown in the acconpanyi ng
dr awi ngs. 13. A product according to claim 12, in the form o

of W.H\ﬂ'/’c ) o i o
a plate{which presents, in its longitudinal direction, at
least a zone in which the edgés of the prdtecfive flexible
sheet are overlapping. -

5 14. A method for continuously manufacturing products
having a core which is of thermoplastic material and may
or may not contain a filler and is protected by at least
one sheet of a flexible material,:said method being
substantially aé hereinbefore described with reference

10 to and as_shown in the.accompanying drawin§s.

15. Equipment for carrying oﬁt the method according
to claim 14, substahtially as heréeinbefore described with
reference to and as shown in the accompanying drawings.
l6. A product, and in particulér an elongated

15 product such as a shape or a plate, substantially as

hereinbefore described with reference to and as shown

in the accompanying drawings.
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