“Aut omatic draw ng device FIELD OF THE | NVENTI ON The invention relates to
‘the field of the shaping of materials by drawi ng or drafting to reduce the
di mensions of netallic articles having a great length, typically tubes, in
one or nore draw ng passes. STATE OF THE ART The drawi ng of long netallic
‘progucts, in particular tubes, is typicaliy carried out using the neans

shown in figure 1. Figure 1 illustrates schematically a standard draw ng
:devi ce of the "ROTUBLOC' (R tApromatdid lderawimgoidevtiice drawi ng device in
bat ches of 8 baskets of tubes per draw ng pass: * For one draw ng pass

and therefore a given die, 8 ring-type tube baskets arranged on a turntable
travel sucEEBEPVEFyTHEf 6N¥ENKEONr awi ng bl ock where a full basket supplies
the die with tube while the followi ng enpty basket receives the drawn tube.
* At each change of die, .the 7 baskets of tubes travel befoné t he q%gﬁﬁng
LG 2 *
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three typesore drawing passes.
STATE OF THE ART

The drawing of long metallic products, in particular tubes, is
typically carried out using the means shown in figure 1.

Figure 1 illustrates schematically a standard drawing device
of the "ROTUBLOC" (R) type and the use of this drawing device
in batches of 8 baskets of tubes per drawing pass:

* For one drawing pass and therefore a given die, 8 ring-type
tube baskets arranged on a turntable travel successively before
the drawing block where a full basket supplies the die with tube
while the following empty basket receives the drawn tube.

* At each change of die, the 7 baskets of tubes travel before
the drawing block as many times as there are drawing passes,
generally 5 to 10 times.

* At the end of drawing, the baskets of drawn tubes are
displaced toward a cropping station where the drawn tubes are cut
to length and packaged.

PROBLEMS POSED

The problems posed by the state of the art device are of three
types:

* On the one hand, although the intrinsic technical
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* On the one hand, although the intrinsic technical 2
“performance of this device is high in itself as the instantaneous speed of
t he tube on a "ROTUBLOC' (R) device can reach 1000 mmn, its overal
productivity is inadequate insofar as the effective speed is only about 250
mnn and for a single drawing pass. * 20n the other hand, "ROTUBLOC' (R)
drawi ng devices constitute relatively expensive drawi ng neans. *

Finally, drenformantéd af HRAEJBe@Tte( Rp higlolired tisked ft aansherindtartmrimsmsket s
-of drawn tubesqt e SEbaLghe %ﬁfpaP' ﬂﬁg’fﬁﬁpbém )t hemnd Oéaﬁr%‘@a%%- 18%o
appl i cant sThave therefore soug and devel oped a’device whic
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to be integrated in the draw ng 'stage. DESCRI PTI ON OF THE | NVENTI ON

| Accor di ng P#®he invention, the device for the drawing of a long netallic
product conprises a drawi ng block and a device for the traction of said

ong drawn, et aé)rllltchep Rhe hla.?xdfeH{&fUﬁﬂgc"' >(R) drawing devices constitute

relatively expensive drawing means.

* Finally, drawing with a YROTUBLOC" (R) involves the transfer
of the baskets of drawn tubes to a separate cropping station at
the end of drawing.

The applicants have therefore sought and developed a device which
simultaneously allows:

* the productivity of drawing to be increased,
* the investment costs to be limited,
* the finishing and cropping stage to be integrated in the

drawing stage.
DESCRIPTION OF THE INVENTION

According to the invention, the device for the drawing of a long
metallic product comprises a drawing block and a device for the
traction of said long drawn metallic product in series and is
characterized in that,

a) said traction device comprises two close driving belts
rotating in opposite directions which drive said long drawn
metallic product linearly,

b) said drawing device comprises a device for the automatic
engagement of the tapered end of said long drawn product from the
outlet of said drawing block to the outlet of said traction
device,

c) said automatic engagement device comprises an auxiliary
traction means propelled with power by said traction device.
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characterized in that, a) said traction device conprises tw cl ose
driving belts rotating in opposite directions which drive said | ong drawn
nmetal l¢c product linearly, b) sai d drawi ng device conprises a device for
the automati c engagenent of the tapered end of said | ong drawn product from
the, outlet of said drawing block to the omtlet of said traction device, c)
sai d automatic engagenent device conprises an auxiliary traction means
propel | ed TWh¢ higoswtidy will be asideastded better ByTheanavehttilos dwdwirgs

under st oo e ches ting
enbodlnenEWQfé%h%hgﬁvgﬁﬁﬁgnﬂiféggﬁgP?*%ﬁ?gg&ﬁtiQf ngkﬁgﬁgﬂt%?§1l shows the
(state of the art. It is a schematic view of the |ayout on the ground of the

E"RCWUBLCKTDﬁg&RgpgﬁbﬁgoﬁeyﬁgeDRAhQNé§KWUBLOC' drawi ng system conprises a
drawing die 10 and a capstan 38 type traction system as shown by the

central rectangle in figure 1. Use of this system necessitates the
presence ofidupebaskrbdws6Otha stagetubet]basd(ﬁt f art siwm ysdlgenatel diei anb R
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the "ROTUBLOC" drawing system comprlses a drawing die 10 and a
capstan 38 type traction system, as shown by the central
rectangle in figure 1. Use of this system necessitates the
presence of two baskets 6: a ring tube basket for supplying the
die and a drawn tube receiving basket in the form of a ring. A

turntable allows the baskets to travel before the drawing die 10.

Figure 2 is a schematic plan view of the location on the ground
of the drawing means shown in figure 1 and of the cropping
means 32 supplied with baskets 6 of drawn tubes intended to
produce drawn tubes which are cut to length and packaged 35, the
empty baskets 6 then being loaded with tube lengths 39 (coming
from the upstream drawing machines) to be drawn and directed to
the drawing means.

Figures 3, 4, 5, 6 and 7 are sectional views in a vertical plane
of the automatic drawing device according to the invention,
illustrating the phase of automatic engagement of the 1long
product 2 from the die outlet 10 of the drawing block 7 to the
outlet 33 of the traction means 16 comprising two traction belts
or caterpillar tracks 17 which define a traction length LT 18.
The automatic drawing device comprises a drawing block 7, a
cooling block 12 and a traction device 16 in line. The drawing
block 7 comprises a drawing die 10 and optionally a notch
generator 37 - only shown in figure 3 to simplify the drawings.
The cooling block 12 comprises washing and cooling units 13 and
a wiping box 14. |

The corresponding figures 3a, 4a, 5a, 6a and 7a complement the
foregoing figures. They are partial views in a horizontal plane

1
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Figure 2 is a schematic plan view of the |ocation on the ground of the
drawi ng neans shown in figure 1 and of the cropping neans 32 supplied with
baskets 6 of drawn tubes intended to produce drawn tubes which are cut to

| engt h and packaged 35, the enpty baskets 6 then being | oaded with tube

| engths 39 (coming fromthe upstream drawkng machines) to be drawn and
directed to the drawing neans. Figures 3, 4, 5 6 and 7 are sectional views
in a vertitutepfede b thblaﬂtnaaﬁiccereaimg e&wmemtacomﬁdithptcauﬁmmatic
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conprises a drawin oling block 12 and a traction device 16 in

line. The ﬂ?%ﬁFhbug}ﬁgks?léoﬂB¥Fgé§r¥ H?ﬁﬁFhﬁndW%aﬂﬁ and optionally a notch

generator 37 - only shown in figure 3 to sinplify the draw ngs. The cooling
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f projects from the outlet of the drawing die 7, and the DEA 19 is
not activated: the attachment means 21 is kept at a small
distance from the outlet 33 of the traction device 16.

Figures 4 and 4a show the activation of the DEA, that is the
travel of the DEA 19 by means of the jack 23 in such a way that
the attachment means 21 is at the outlet 33 of the traction
device 16.

Figures 5 and 5a show the travel of the DEA by reverse travel of
the traction device 16: the attachment means 21 traverses the
' traction device 16 and the cooling block 12 while pushing the
wiping box 14 which consists of scraper joints and is also guided
by guide means 24 against the drawing die 10 and automatically
attaches the end 4a. There are guide means 24 between the outlet
of the drawing block 7 and the inlet of the traction device 16.
There are guide means 24a at the outlet 33 of the traction device
16, as shown in figures 3a, 4a, 5a, 6a and 7a. Figure 5a shows
the length L of the assembly consisting of the auxiliary traction
means 20 and the attachment means 21, this length corresponding
to the distance between the outlet of the drawing block 7 and the
inlet of the traction block device 16 increased by the length of
band necessary for the driving of the auxiliary traction means
20 by the traction device 16 - that is about 9 m in total in the
case of a "caterpillar" type traction device 16 capable of
exerting a force of 2 tonnes (20,000 N) for example. In fact,
this length depends on the length of the cooling box and the
power of the "caterpillar" which is translated by the length of
contact (or again length in engagement) in the "caterxrpillar”.



intended to illustrate certain elenents of the automati c engagenent device
19 (abbreviated to DEA) according to the invention, in particular the guide
means 24 of the DEA conprising an attachnent nmeans 21 integral with the end
.of a steel ribbon 20 constituting said auxiliary traction neans. Figures 3
‘and.3a show the initial state of the auto®mtic draw ng device before start
up. of the DEA 19: the end 4a of the point 4 projects fromthe outlet of the
drawi ng di Bn TherfbnewotEpord tiiomotheceteal debnd lmomes delstreno tearkottion s

kept at a éfmi:hedbﬁow tﬁhiéﬁmaasoeal ga?ﬁgo%éEA wehﬁiaﬁtlon devi ce 16.

‘Figures 4 and 4a s e activation o I's the travel of the
DEA 19 by nmeans of the jack 23 in such a way that the attachment neans 21
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3a, 4a, 5a, 6a and gure 5a shows t% | engt h of the assenb

consi sti ngNeAne h%laE?f‘-‘Fl Q?—ﬂ‘nﬂr att the pukletod3af ttﬁ’@ aFt’%aé'd’rilr%'ht E%Tzﬁf% 14,
this | engtwhépesagspordidther end of the auxiliary traction means 20 is

attached to the jack 23 by the guide means 24a.

Figures 7 and 7a illustrate the deactivation of the DEA by the
action of the jack 23: the attachment means 21 is removed from
the outlet 33 to allow the free passage of the drawn product 2a,
the auxiliary traction means 20 assuming a parking position
already shown in figure 3. Figure 7b is a cross section showing
the shape of the guide rails (two U-shaped rails).

Figures 8, 8a and 8b relate to the automatic engagement
device 19.

Figure 8 is a plan view showing the attachment means 21 fixed to
one end of the steel ribbon 20. The attachment means comprises
4 cams 22 facing one another in pairs, as shown by means of the
weak restoring springs (< 1 daN) and has a guide channel 40. The
attachment means 21 also carries guide studs 36 in the guide
rails 24.

Figure 8a is a side view of the attachment means 21. The upper
portion is occupied by the cams (not shown) and the right-hand
portion allows the steel ribbon of small thickness 20 to be fixed
to the attachment means 21. The outlet ramp 41 of the guide
channel 40 is shown as a broken line.



‘to the distance between the outlet of the drawing block 7 and the inlet of
the traction bl ock device 16 increased by the | ength of band necessary for
the drizving of the auxiliary traction nmeans 20 by the traction device 16 -
that is about 9 min total in the case of a "caterpillar" type traction
device 16 capable of exerting a force of & tonnes (20,000 N) for exanple.
In tact, this | engt h depends on the | ength of the cooling box and the power
‘of the "caFiaglprd:I%b"isz\ka; gilans vileansEas ep iy athedmenglhobf whbahathe (artiagai n
| ength in gefy e ﬁﬂgﬁ" e
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2a i s drawn throug hen traverses the cooling block 12 and drives

di e
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20 cones back into the position which it had in figures 4 and 4a, the

attachnent n 1.th t|o V.
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jack 23 bybetwegni ¢yonsrunrceiil veri guaeing didcks i1, ugarafk desprising a
deactivati QDL 598 DEApB¥tif§ a loop 28 of long drawn product 2a, 2b, 2c

of which the diameter 1is measured by a sensor 27a, an
acceleration motor 29 or "pinch roll" at the outlet of the
loop 28. This plate 27b has a rim 40 in the form of an inverted
"U" which allows guidance of the long drawn product.

Figure 10 is a longitudinal section through the point 4 of a tube
to be drawn in 3 drawing passes. It comprises 3 mandrels 31,
31la, 31b. Notches 30 and one or more stoppers 34 can be used to
hold the mandrels in a 1limited space, and optionally the
lubricants for the drawing mandrels.

Figure 11 shows a drawing line 31 comprising, in series:

* a reeling assembly 5 with 8 baskets 6 containing the long
products 2 to be drawn, |

* a first drawing device 1 with a drawing 7, a cooling
block 12, a traction device 16 and an automatic engagement
device 19 not shown in the figure, forming the long drawn

product 2a,

* a regulating system 27,

* a second drawing device la similar to the first one, forming
the long drawn product 2b,

* a second regulating system 27a,

*. a third drawing device 1b similar to the previous ones,

forming the long drawn product 2c,

* a cropping station 32 for the cutting to length and final
packaging 35 of the drawn semi-finished products obtained. If
necessary, this cropping station can be replaced by a device for
winding and receiving in a basket for other transformation
operations (annealing, drawing, grooving, sheathing, etc.).



.action of the jack 23: the attachnent nmeans 21 is renoved fromthe outl et
33 to allow the free passage of the drawn product 2a, the auxiliary
tracti en means 20 assuming a parking position already shown in figure 3.
"Figure 7b is a cross section showi ng the shape of the guide rails (two
_U-shaped rails). Figures 8, 8a and 8b relate to the automatic engagenent
device 19. Figure 8 is a plan view showi ng the attachment neans 21 fixed to
‘one end of DERAIEEBePESCBBHBRION. OFhEHEt INVENERONneans conprises 4 cans 22
facing one another in pairs, as shown by neans of the weak restoring
springs (< 1 daN) and has a guide channel 40. The attachnment,K means 21 al so
carries gufge 9eRa%¥igemeansheipiihde Inyention qany AKSUNE "EBHLAYY LA SRR
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does not rneans| 2ppisRidniength being such that, when said attachment means
ig fixed to said tapered end of said long product 2 leaving said
drawing block, said auxiliary traction means is in engagement at
its other end with said traction device. It can also traverse
said traction device 16 over its entire length and its other end
can be located beyond said traction dévice 16,
b) guide means 24 of said auxiliary means 20 over all or part
of the trajectory extending from the outlet of said drawing
block 7 to the outlet of said traction device 16 and at the
outlet of said traction device 16,
c) means for forward and reverse travel of said auxiliary means
20 comprising said traction device 16. These forward and reverse
travel means can also comprise a secondary means 23  for
displacing and engaging or disconnecting said attachment means 21
with said traction device 20 at the outlet thereof.

Figures 3 to 7 and 3a to 7a illustrate the automatic drawing
device according to the invention is a detailed manner, this
device comprising, on the one hand in 1line, drawing means:
drawing block 7, cooling block 13 and traction device 16 and, on
the other hand, an automatic engagement device 19 integrated in
these drawing means. As shown clearly, the invention allows not
only the automatic engagement of the tube to be drawn in a die
but also the engagement of the tube up to the outlet 33 of the
traction device 16. This is an essential element of the
invention: in fact, the invention aims not only to solve the
above-mentioned problems but also to manufacture long drawn
products, mainly but not exclusively tubes, having an excellent
surface state -~ and this rules out numerous traction devices



becom ng detached fromthe attachment neans when the attachnent neans
‘exerts traction on said point. Figure 9 is a diagram of the synchronization
system:27 | ocat ed between two successive drawi ng bl ocks 7, 7a, 7b
conprising a plate 27b supporting a | oop 28 of |ong drawn product 2a, 2b,
-2c of "which the dianeter is neasured by agsensor 27a, an accel eration notor
29 or "pinch roll" at the outlet of the loop 28. This plate 27b has a rim
40 in the woiohodamageneerd ethrkJ thehissirfaddeowsf guildantengf prwddaingtdr dve
product. Fggire 10 is a |longitudinal section through the point 4 of a tube
to be drawn 1n 3 drawi ng passes. It conprises 3 nandrels 31, 3la, 31b.

Not ches 30 and one or nore stoppers 34 can be used to hold the mandrels in
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it, and this necessitated an automatic engagement device
precisely allowing the engagement of the long product to be drawn
up to the outlet 33 of the traction device 16.

The automatic engagement device 19 according to the invention
also comprises various particular means for its use. Thus, said
auxiliary traction means 20 is selected so as to have, in forward
travel, sufficient resistance to traction to be able to pull said
long product 2a from the outlet of said drawing block 7 through
gaid cooling block 12 to the outlet of said traction device 16
and to have, in reverse travel, sufficient resistance to
compression for said automatic attachment/detachment means 21 to
be displaced to the outlet of said drawing block 7 owing to said
guide means 24. |

Said auxiliary traction means 20 is preferably a steel ribbon of
which the lateral position is ensured by rails constituting said
guide means 24. However, this steel ribbon can be replaced by
any other device for transMitting'movement and force, for example
a cable inserted in small cylindrical.sleeves or again, for
example, a ribbon in the form of portions of articulated rods,
or of a chain formed by articulated links.

When the auxiliary traction means 20 is not activated, it has to
be positioned at the outlet of said traction device 16 by a
guiding and parking means 24a of said auxiliary traction means 20
and said attachment means 21.



* athird drawing device Ib simlar to the previous ones, formng the

| ong drawn product 2c, * a cropping station 32 for the cutting to length
and fiwmal packaging 35 of the drawn sem -finished products obtained. If
necessary, this cropping station can be replaced by a device for w nding
and.receiving in a basket for other trans$ormati on operations (annealing,
~drawi ng, grooving, sheathing, etc.). 7 DETAI LED DESCRI PTI ON OF THE
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fromthe onedrs ¥ ewigistwifngwo orientated toothed cams 22 allowing said

' end of said tapered long product 2 to be gripped once and while
the automatic attachment/detachment means 21 exerts traction on

‘said end in forward travel. See figure 8.

As illustrated in figure 8b, said cams 22, preferably have a
profile in the form of a logarithmic spiral so as to exert
pressure on the point which is proportional to the traction when
manufacturing tubes of which the diameters can vary within a
fairly wide range.

The drawing device according to the invention can comprise a
cooling block 12 with which a wiping box 14 is associated. This
wiping box 14, of which the central orifice is adapted to the
drawn product 2a, is translatable owing to said guide means 24
and by the thrust of said attachment means 21 to the outlet of
said drawing block 7. A cooling block 12 is not necessary as
such to carry out the invention but, in view of the need to exert
traction on the long drawn metallic product without damaging it,
it is preferable to use non-abrasive materials, in particular
plastics materials or elastomers which can have limited thermal
stability, for the driving belts of the traction device 16. In
this case, it is important to cool the long drawn metallic
product, typically by cold water sprinkling, and to wipe it
before it engages between said close driving belts.

According to the invention, said traction device 16 is a device
with belts or caterpillar tracks 17 capable of exerting a pull
over a sufficient length LT 18, typically of 1 to 3 m, depending
on the pulls required and the frictional forces between the long



block 7 to the outlet of said traction device 16 and at the outlet of said
traction device 16, c) nmeans for forward and reverse travel of said

auxi liary neans 20 conprising said traction device 16. These forward and
reverse travel nmeans can al so conprise a secondary neans 23 for displacing
and.engagi ng or disconnecting said attachwent neans 21 with said traction
device 20 at the outlet thereof. Figures 3 to 7 and 3a to 7a illustrate the
aut onmat i ¢ drawm nproducte aant osaidgbedtieheviithoartt | damaging deheai [Letdgnahreesn
this devi L Si . ngl.L oa Lin | NEQNS; Q{9¥A

bl ock 7, g%%ﬁg‘?%‘t'%fpc ?[SQg%\‘trdbrtqgg%%%% cg%{ll’?lcée&’lgf%rnggf%mré%’e ot ?\Setr and,” an
aut omat i c ehyabeRericdmateriad on &fr afdeben habtd cagprinbhgomeamitothess Hon

clearly, theebdVegtddyct |avis ity ronhkrhe il HivinhERaAgaNentohid herddibe
to be dran‘ln di e agt al so the,eng%ggnent of _the iube ,to the outl et
33 of the RFZIPHACHRIWNE S MICCesffil oF RRirsseftratlers cRwe have

i nventian:ani eghdetlehnite furvetnidmn 8hes edglentilby tfesinine b8fng that the
above-nment | oned probl e but o.manuf act ur.e.l on rawn products,

i iy but g EBRER R 1 B O RO SREVREVERT BETYY AATAFAS ong,

t hi s rul esdvawn ngpmedogs t Lactsulfifdeldmdesto  eStentti chhdammuledl amdgmarkdt hisor
.surface of 9+ 8f1 09 Wi PhOAH Clahfg PRy the surface of the long drawn product.

As shown in figure 3, with regard to the drawing of tubes, the
device according to the invention can comprise, at the outlet of
the drawing block 7, a means 37 for forming a notch 30 to reduce
the internal diameter of said tube and, at start up, to
facilitate the positioning of the mandrel adapted to each die.
The means 37 shown in figure 3 corresponds to two cams which,
when rotated, lead to the formation of a notch 30 of the type
shown in figure 10.

In fact, the drawing of tubes necessitates the presence of a
mandrel 11 inside the tube which has to be taken in the drawing
die when drawing the tube. The aim of the notch 30 is to allow
the engagement of the smallest diameter portion of the mandrel 11
in the die 10. In the absence of a notch 30, there is a risk
that the mandrel would slide. This notch is only produced in the
region of the point 4 of the tube to be drawn in the case of an
intermediate drawing pass since the notch produced during
engagement of the point of the tube is intended to allow the
engagement of the mandrel in the following drawing pass, as will
be explained hereinafter.

The drawing device according to the invention comprises means for
automating the sequential implementation of the various movements
allowing the implementation of said automatic engagement means:
a) reverse operation of said secondary means 23 so as to
present said attachment means 21 at the outlet of the traction
device 16,



drawn. As a result of their tests, the applicants have cone to the
.conclusion that the problens of both an econom c and qualitative nature
coul d mot be solved w thout coupling a traction device based on the use of
two close driving belts which grip said | ong drawn product over sufficient

| ength to exert the pull and to drive it 1ly nere pressure of the driving
belts without danmaging it, and this necessitated an automatic engagenent
devi ce prek) sel §ndl | shppgaghe efigagah@nt setondary ormeansduduring berefrenee up

to the outygt 38185 bReshiactiantdeMi 86vibe The automatic engagement device
19 accordih% to the invention also conprises various particular nmeans for

its use. TRUs, ZEVEr&axiIReKaFidhcPfotrheeahsaobieon gevdceed Gouasido s,

in forwardatta¥BhenstUbhekentl Nes diissed OsdidCceh@n oo dag ddlapdreduldng
said | ong 8%% uct 2a fromthe outlet of said drawi ng bl ock 7 through said

‘cool i ng bl YStid/the outlet of said traction device 16 and to have, in
reverse trdyvel , fouwardi epéraetostahdrhd ¢raatyioasdevthctbol 6 saand anitoiaidaly

at t achnment . | spl tlLe sl
i s ng. bl SepoRsEIEbr 0B84 £Y RSP BRILES 37 B athobln i Grtan s
20 is preferavey afssaddl endbowesf awgivant prefaterninpgdsienghhis ensured by

rail's consgjtutyng Sighdn G ¢ B hméhe B D) bRSvekest Ehég&i‘?fé‘@ o

repl aced by any ot her ‘device for transmtting novenent and forc or
exanpl e a 2abfle trRGriQy devdirg | 16y| i hePeERrY| st Sgavel fef said

gsecondary means 23 to remove said attachment means 21 from the
outlet of said traction device 16.

The means of automation used are known as such and can optionally
be complemented by any type of sensor, typically a sensor of the
presence of long product, a speed sensor, a temperature sensor,
allowing reliable use of the drawing device according to the
invention.

The invention also relates to a drawing line 31 comprising as
many drawing devices of the type already described as there are
desired drawing passes, in series. This line comprises, between
two successive drawing devices, a regulating device 27 allowing
the guidance of said long drawn product 2a toward the inlet of
the following drawing block 7a, toward a cropping station or
toward any other drawn tube processing station. |

According to a variation shown in figure 9, said regulating
device 27 allows the formation of a loop 28 of said long drawn
product and comprises travel means 29, typically driving rollers
between which the long drawn product passes at the end of the
loop, and a loop position sensor 27a. Although figure 9 shows
the long drawn product entering and leaving said loop as being
colinear, the loop regulating device 27 does in fact allow the
long drawn product to be orientated in the desired direction at
the loop outlet, as shown clearly in figure 11.



exanple, a ribbon in the formof portions of articulated rods, or of a
chain fornmed by articulated |inks. Wien the auxiliary traction neans 20 is
not activated, it has to be positioned at the outlet of said traction
device 16 by a guiding and parking neans 24a of said auxiliary traction
means 20 and said attachnment nmeans 21. 129 To activate or deactivate the
aut omati ¢ engagenent device 19, that is to present or renove the attachnent
means faci Agetinventicn 3exdfete allas spverrilcdragingalevsees mtarordioams

23 can be g gak 23 R%LI/AW dybildAULeSs 34057 £h Bedr'rga%g,eahqfﬁ HrAdY,

ot her equival ent nmeans. Accdording to-the Tnvehtion
at t achnent 2@eeBAhRG o Megreasing fdesdsanetenmnsd adiowsca dvavied Jem 3p

al I owi ng S%é'oﬁaﬂngftéatﬂetﬁﬂ%rﬁglé&% Meodiaele dpl OaBesHEWRPES PGerant:
while the automatic tachnenbadetachnent nmeans 1 exerts traction on sald

end in forar¥YIreWetorSeEYPFYEPRLIEINGs TheaQ AREFSH PgUPEC8BS2EY d thns
22, pref erp@fuiha!zerao@cmislé &Hen 1t1heafrovaloé1aylma:thet hong dpawalpmﬁ&sté o]

exert pres %ﬁh s partio t ?ﬁ ctlo e
mant act or EDGEeaBst Bt i o ORE sEonRr et n Bie, Sy Br SR Or P e
range. allows 1nter11nk1ng of drawing passes with different elongations
(for example 160% of drawing in the first pass, 130% in the
second pass, etc.), contrary to the drawing systems of the prior

art which are designed only for a given drawing range.

The drawing line 31 therefore generally comprises means for
checking the position and speed of said long product 2, 2a,
2b..., means for checking the diameter of each regulating
loop 28, means for synchronizing the various linear velocities
of said long drawn products at the outlet of each drawing block
by acting on the speed imposed on the traction devices 16 and/or
on the travel means 29, so there is neither an accumulation of
nor excessive tension in said long drawn products between two
successive drawing blocks 7, 7a.

The invention can be used for drawing products in rings such as
tubes, wires or rods. The invention can also be used for drawing
straight metallic products such as rods and tubes.

EMBODIMENT

A complete drawing line 31 was produced, as shown in figure 11.
This line 31 comprises 3 drawing devices 1, 1la, 1b followed by
a cropping station 32 which delivers rings of packaged tubes 35
ready to be marketed. It has allowed passage from a tube
diameter of 18 mm to a diameter of 9.52 mm in 3 drawing passes.

This line is supplied by baskets 6 of tubes to be drawn.

Each drawing device 1, la, 1b comprises a drawing block 7,



The draw ng device according to the invention can conprise a cooling bl ock
12 with which a wi ping box 14 is associated. This w ping box 14, of which
‘the central orifice is adapted to the drawn product 2a, is transl atable
;oW ng to said guide neans 24 and by the thrust of said attachnent neans 21
.to the outlet of said drawing block 7. Aigooling block 12 is not necessary
as such to carry out the invention but, in view of the need to exert

tracti on onai hgbl cmgatrlamy idtoalkl L2, pt2auct2niamidoat calberpi hhaittradk 4 tsype

referabl e NQLQ: as} t erdal .| ANAT | astics. rials
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‘belts of thebbeHetiBnSEEIPBe 16. In this case, it is inportant to cool the

|l ong drawn netallic product, typically by cold water sprinkling, and to
wipe it before it engages between said close driving belts, Accordi n%:;;;?e

the invent PERWeETi &WPr ARFBPHIFEECYD s 2RIJA cetRi #RpdPr s Sorloop-

caterpi | | aretradakind/deaped| 27 o27exalllong eheultawy &fube sufbeé cheidnt £ed h
LT 18, typical qn_the pull uire
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line 31 comprises means for guiding the drawn tube which is right
along the line and of which the positioning is continuously
checked - except in the region of the loop 28 of the regulating
device 27 intended to absorb impacts. The system for the
automatic control and synchronization of the line, which is known

as such, has not been shown in figure 11.

Operation of this drawing line can be described in the following
manner:

* For each basket of ring of tube to be drawn, the operator
has to produce a point as shown in figure 10, using a device
provided for this purpose, after having previously positioned 3
mandrels 11, 1la, 11b adapted to the 3 drawing dies 10, 10a, 10b,
not shown. He has to produce a notch 30.

* He manually introduces the end 4a of the point 4 of the tube
into the first die 7.

* It is then sufficient to start up the line according to the
invention for all the operations to the cropping station to be
automatically interlinked.

The point can generally be prepared in masked time so, overall
in this embodiment, the average productivity for simultaneously
carrying out the 3 last drawing passes and cropping is between
150 and 250 m/min (effective speed) for a maximum speed of the



pressing and/or driving rollers. The driving belts 17 could al so be

repl aced by a succession of pairs of rollers which would have an equi val ent
function, the essential feature being that the length of traction LT 18
between the driving belts and said | ong drawn product is sufficient to
exert the pull required for drawing w thaat damaging the surface of the

| ong drawn product. As shown in figure 3, with regard to the drawi ng of

t ubes, theOU@QrcefaéOOrmAM}n(inrﬂhlsn@#ﬂmm¢3cahutomprCge bgt hilghesuttikan of
t he dramndgegéo& fmiy.a nmeans 37 for formng a notch 30 to reduce the

I nt er nal anet er "said tube and, at start up, to facilitate the

posi tioni ng of the mandr el adapted to each die. The neans 37 shown in

figure 3 canvESpPRtES 6P tue cRVENWIORh, when rotated, |ead to the formation
of a notch 30 of the type shown in figure 10. In fact, the drawi ng of tubes

inecessitates the presence of a mandrel 11 inside the tube which has to be
t aken i n' thiee didmawiggli dewtheasdraamgogiire tobechelhénaent dbnt es nstich Hxe s

|1 . I
1 Che di coipeagn oBEeBlelt 1HEHERL B2 LA HEnYS ikhutadtid W (fond !
mandr el wodtaws| paedutitiss havingi ¢ drigh pqudlucw isnnfiacer-egi Gawelerhe ug nt
4 of the tyhg-fPile draWgelBrEle tf‘c@s‘éhgf t;%’bddBﬁddebft A H AU I1RASE Sifice

t he notch produced durlng engagenent o ol nt, of the tube 7s Intended
to al | ow t#ecerdbaenkat tBe LRXCREAQRel IR tfﬁé’tfrolllfmﬁl Ag DG A FIFuss the

will be exphainedheraivsdindnt is compared with state of the art devices,
the productivity is multiplied by about 2 with regard to the mere
drawing aspect since the line 31 performs 3 drawing passes at the
effective speed of 200 m/min whereas the state of the art device
produces 1 pass at an effective speed of 250 m/min.

It is important to note that, in the case of the state of the
art, cropping is an operation which is carried out separately and
is not integrated as in the line 31 according to the invention
which affords a great reduction in handling and in the labour
costs and also eliminates the risks of damaging the tubes. The
possibility of integrating cropping (or any other processing or
finishing treatment on the drawn tube) in the drawing of the tube
regsults from the fact that the invention allows total guidance
of the long drawn product, and the perfectly defined trajectory
of the long drawn product can be assimilated to a broken straight
line, each change of direction being permitted by a regulating
device 27 with a loop of long drawn product 28. On the other
hand, the state of the art drawing means which transforms a ring
of tube into another ring of drawn tube does not allow the
cropping operation - or any other operation - to be integrated
in drawing of the tube.

Furthermore, with identical production, the cost of a line 31
according to the embodiment is about 4 times less than that of
the equipment corresponding to the state of the art including the
drawing and cropping means, and if the bulk on the ground of a



The draw ng device according to the invention conprises nmeans for
automati ng the sequential inplenentation of the various novenents all ow ng
the inmpl enentation of said automatic engagenent neans: a) reverse
operation of said secondary neans 23 so as to present said attachnent neans
21 at the outlet of the traction device 1, b) and stoppage of said

secondary means during reverse operation of said traction device 16, c)
‘reverse optiageidh atceonding e itthe ik meqtyend thakdodt the haeate ehishe]

has grippegreabguepileft SRbHnt 2RCEEGuLONg Péoéiélﬁ%a_.gedp)thié QBYBE & QPSR ON
of the traction device_16, and optionally autonmatic production by a notch

gener at or 37tyres fPRihesowaFher LiBfePlofcsardiBddteveiealgyerilon.
predeterm ned | ength, e) and, when said attachnent nmeans 21 arrives at

th tlet_of idt i on, devi 16, t f t | . of id

secondary FBERESBEOTS: [ LBy ANESHETaR, 48 Hight L HBAHES 20 £ i SRR B

said t ractabhoﬂsviwi‘rﬁxs Thesgithmniibieauttanebe orimpé.edxewte.dkrmwingis tsuctthand
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Tong p e a tenp

the presence o oduct, a speed sensor, rature sensor,
al | owi ng reasaesccap daicanriad autnyibhyv? deings efdéndravingedevices each,

the second and last line comprising the cropping station.

Finally, the invention guarantees production of 1long drawn
products having a high-quality surface owing to the integration
of the cropping station in the drawing line (integration which
was not possible with the state of the art drawing devices).



I nvention. The invention also relates to a drawing |line 31 conprising as
tmany drawi ng devices of the type al ready descri bed rTed
drawi ng passes, in series. This |ine conprises, between.t. TG
drawi ng devices, a regulating device 27 allow ng theum’hl%ﬁmngﬂ E‘ | ong
drawn product 2a toward the inlet of theifoll owing d i s/ar toward
~a cropping station or toward any other drawn tube processing station. -
Accordi ng ¢badamgari ati on shown in figure 9, said regulating device 27
allows the formation of a |loop 28 of said | ong drawn- product and conprises
travel nmeans 29, typically driving rollers between which the |ong drawn
product pabses Bravhagendewvicehe(lbopfotndaa lerp pertalbics ugtyg. (2)
Al though f&gHpR1 8188 0Ndrdifi dP Bl kAR ) PARG US te A8 dedidel €2Y) NEosaiKk

| oop as bejng colinear, the |oop re ulag}ng devi,ce 27_does |n_fa%t,allow
the 1 ong G GRS B BEPGHCR: ba | LR FETIEE + ERAERFEETLEREN (TRAT

I f)f)p out | ed) i’iszabdvmr@déemhyde‘ﬁéé g(grea) J;bmprﬁ.sb% the J:DMQQMMHE?%IH@
al l ows sever r awi.n evi ces acgording . to the .invention, typically .3 to
5, o be af PERGERS] rLibcPPRRSTEE SPAG Lh I e g Lite SR ot SR, fFavt
al l ows a dmnewahyiti peodtchctindanyyt 62the invention to be made up, as shown
in figure ﬂﬂ' said drawing device comprises an automatic engagement

device (19) for the tapered end (4a) of said long drawn
product (2') from the outlet of said drawing block (7) to the
outlet of said traction device (16),

c) said automatic engagement device (19) comprises an auxiliary
traction means (20) propelled with power by said traction
device (16). |

2. Device according to Claim 1, in which said automatic
engagement device comprises:

a) said auxiliary traction means (20) of limited length of
which one end is integral with an automatic attachment/detachment
means (21), said length being such that, when said attachment
means is fixed to said tapered end of said long product (2)
leaving said drawing block, said auxiliary traction means is in
engagement at its 6ther end with said traction device (16),

b) guide means (24) of said auxiliary means (20) over all.or
part of the trajectory extending from the outlet of said drawing
block (7) to the outlet of said traction device (16) and at the
outlet of said traction device (16},

c) means for forward and reverse travel of said auxiliary

means (20) comprising said traction device (16).

3. Device according to Claim 2, in which said forward and
reverse travel means also comprise a secondary means (23) for
displacing and engaging or disconnecting said attachment
means (21) with said traction device (16) at the outlet thereof.
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A system for synchronizing these devices is necessary;—in particutar—

because the linear velocity of the |ong drawn produ the
outl et ;of each die. This synchronization system all mlll@gw g!m“
drawi ng passes with different el ongations (for exanplse 0 0

t he.: first pass, 130%in the second pass, 18tc.), contrary to the drawi ng
systems of the prior art which are designed only for a given draw ng range.
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conpri ses &rgﬁﬁ%nﬁlgék' }9% émgﬁ tbbsé%' eb¥e E”(’E@Lng station 32

whi ch delivers rings of packaged™tubes 35 ea y to be narketed. It has
al | oned passage froma tube diameter of 18 nmto a dianeter of 9.52 mMmin 3

drawi ng passes.pevice according to Claim 4, in which said auxiliary
traction means is a steel ribbon (20) of which the lateral
position is ensured by rails constituting said guide means (24).

6. Device according to any one of Claims 3 to 5 which
comprises, at the outlet of said traction device (16), a guide
and parking means (24a) for said auxiliary traction means (20)
and said attachment means (21).

7. Device according to any one of Claims 2 to 6, in which said
secondary means (23) is a driving shaft or a jack.

8. Device according to any one of Claims 2 to 7, in which said
automatic attachment/detachment means (21) consists of two
cams (22) with orientated teeth allowing gripping of said end of
said tapered long product (2) once and while the automatic
attachment/detachment means exerts traction on said end in
forward travel. '

9. Device according to Claim 8, in which said cams (22) have
a profile in the form of a logarithmic spiral so as to exert a
pressure on said end, this pressure being proportional to the
traction for manufacturing tubes of which the diameters can vary
within a fairly wide range.

10. Device according to any one of Claims 1 to 9, comprising a
cooling block (12) with which a wiping box (14) is associated.



This line is supplied by baskets 6 of tubes to be—dJaMH~—Each-drawrﬁ

device 1, la, |Ib conprises a drawi ng bl ock 7, ng bl ock
12, 12a, 12b and a caterpillar track-type tractlon gmgﬁj‘“m‘ma‘“l%
eqU|pped with belts 17 typically of rubber, in ser| nstwe draw ng
devisces 1 and la, 1la and 1b, a | oop- typelmegulatlng device 27, 27a all ows
the drawn tube to be orientated, in particular, in the deS|red direction

and al | owsllhe Eev:essaagccbréxngl to tGl oian \Eleﬁen imhiuhcsaidvmipingvib@xdm xes
to be ensugedasof e aeﬁlt@ell aheecy @éh% Lwﬂf,]awg?&&feczaﬁhe

line 31 conprises means t he tube I'sr
line and oiswhkrersdpsapdsi tb}brm@@w soéoﬁﬁllﬁu@%lld}? dm%rr@d(z%xeeét bh &

‘regi on of ¢heukeOR28saidt ha UMy NGesRYi q2137 ot endedyitl abserb gaid
| mpact s. The sg §ﬁ08%027 he automatic control and synchronization of the

line, whicArR¥EiR has not been shown in figure 11. Operation of
this drawing |ine can be described in the foll ow ng manner: * For each

basket of b b h dy
hown i 15 D7 R EoRTk L aph SrRERE oA NT S 55 Bucet oy ulRidhidg

previ ousl ytpastionnddvice (16) is a device with caterpillar tracks

13. Device according to any one of Claims 2 to 12, intended for
the drawing of tubes and comprising, at the outlet of the drawing
block, a means for forming a notch (30) to reduce the internal
diameter of said tube and, during the start up, to facilitate the
positioning of the mandrel adapted to each die.

14. Device according to any one of Claims 2 to 13 which
comprises means for automating the sequential implementation of
the wvarious movements allowing the implementation of said
automatic engagement means:

a) reverse operation of said secondary means (23) so as to
present said attachment means (21) at the outlet of the traction
device (16),

b) and stoppage of said secondary means during reverse
operation of said traction device (16),

c) reverse operation of the traction device (16) until said
attachment means has gripped said end of said tapered long
product (2), _

d) forward operation of the traction device (16), and
optionally automatic production of a notch (30) after travel of
said end over a given predetermined length,

e) and, when said attachment means (21) arrives at the outlet
of said traction device (16), temporary forward travel of said
secondary means {23) to remove said attachment means (21) from
the outlet of said traction device (16).



mandrel s 11, 1lla, 11b adapted to the 3 drawi ng dies_10,. .10a—168b—Tot
shown. He has to produce a notch 30. * He nanuall e end 4a
of the;point 4 of the tube into the first die 7. lﬂ‘ “mumtﬂiﬂa fficient
to start up the line according to the invention f woperations to
;the-cropping station to be automatically Iiterli nked The poi nt can

‘generally be prepared in masked tinme so, overall in this enbodinment, the
aver age prd8uct PYRw§ngor isemeomprisisioy asamapihgraninhelsvicess areording

passes a”dtérQﬂ?' Bﬂe'éf b@iél‘ﬁﬁé‘ 159 a@d a2 Qe XeR &ﬁé&%ﬁgl gpfégseﬂﬂ $8Fi s

maxi mum speed 14 order of OOrﬂmnlntls exa but 1t can
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accordi ng f@g%ﬂﬂéthﬁgeé}rlsﬁéma$2$NCBOQYQléﬂiﬁ.ﬁ@dé!ai)a b dr&wler dh & ]gf@)
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accordlng aocrbppungestBUnonlarfahe 1nkea I|ne 31 such as the one in the

enbodi ment is conpared with state of the art devices, the productivity is

mul tiplied by about 2 with regard to the nere
16. Drawing llne according to Claim 15, in which said regulating

system allows the formation of a loop (28) of said long drawn
product and comprises travel means (29).

17. Line according to any one of Claims 15 and 16 which
comprises means for checking the position and the speed of said
long product (2, 2a, 2b...), means for checking the diameter of
each regulating loop (28), means for synchronizing the wvarious
linear velocities of said long drawn products at the outlet of
each drawing block by acting on the speed imposed on the traction
devices (16) and/or on the travel means (29) so that there is no
accumulation of or excessive tension in said long drawn products
between two successive drawing blocks (7, 7a).

18. Use of the device according to Claims 1 to 14 or of the line
according to Claims 15 to 17 for the drawing of metallic products

in reels: wires, tubes, rods.

19. Use of the device according to Claims 1 to 13 for the
drawing of straight metallic products: rods, tubes.



drawi ng aspect since the line 31 perforns 3 drawi ng passes at the effective
speed of 200 mim n whereas the state of the art device produces 1 pass at
‘an effective speed of 250 mlmin. It is inportant to note that, in the case
of the state of the art, cropping is an operation which is carried out
separately and is not integrated as in the line 31 according to the

i nvention which affords a great reduction in handling and in the |abour
costs and Bbsiorattm nates the risks of damaging the tubes. The possibility
of integrating cropping (or any other processing or finishing treatnent on
the drawn tube) in the drawing of the tube results fromthe fact that the

i nvent i on AVTOMATEGt BRAYLNGaRE¥IGE t he | ong drawn product, and the
perfectly defined trajectory of the Iong drawn product can be assinilated

to a broken straight |ipe, each change of direction hejng permtted by, a
ogal ot | neleSy ARaHE iR ey b CORPESRBS G Fagr I TR 08k "B h KAGIon
hand, the déwieeolistndais dharaogepeasd ¥hi €ehatransforns a ring of tube
i nto anot he ring.ﬁftgra@m Euae Qoes got %||Owlth€ cr&ggin& £ tion - or
any ot her %%era? of TEE5-H8%i ?Xg?%t% R Hyéﬂfﬁg o Yt iBe" Pt her nore,
with identbkal pabducd¥awing heletiste ofcoaplrimes3lanccanthbmatio tdmgagement
enbodinentdé§i€Q0ﬁ§ 4 times | ess than that of the equi pnent correspondi ng
t

’

to the state o ne art including the drawing and cropping neans, and if
t he bul k dﬁ)thesg;@uﬁ@t@mag;c engagement device 19 comprises an auxiliary

traction means 20 propelled with power by said traction
device 16.

The invention comprises a drawing line comprising several drawing
devices.

Figure 3



15. Iine 31 according to the enbodi nent and that of the state of the art
equi pnent shown in figure 2 is conpared, this bulk is about 2 tines snaller
with asline 31 according to the invention. Furthernore, the invention is
not Iin1ted to the enbodiment and allows various possibilities to be
|nplenented owi ng to the nodul ar design o rawi ng |ine. For exanple, al
tubé drawi ng passes can be carried out wi qr | i nes of 4 draw ng devices
each, the second and | ast |ine conprising tthe cropping station. Finally,
the invention guarantees production of |ong drawn products having a

hi gh-quality surface owing to
the drawing line (integratio
art draw ng devi gcesy~
metallic prody

2 the state of the
4 device a |ong

block

pr oduct
engagenent

§ Fl61




device (19) for the tapered end (4a) of said |ong drawn product (2') from
‘the outlet of said drawing block (7) to the outlet of said traction device
(16), @) sai d automati c engagenent device (19) conprises an auxiliary
traction means (20) propelled with power by said traction device (16). 2.
Devi. ce accord| ng to Caim1l1, in which ﬁﬁ aut omati ¢ engagenent device
conpri ses: sai d aUX|I|ary tractlon

s (20) of imted | ength of
whi ch on [ [ Geﬁral h an to tlc attachmen
(21), saﬁ(ﬁ 3Z be ch that, K swherny sai d atis q

d‘Qt atrﬂﬂ ans

said tape baT(TIUIIg oY (®v) Iea

auxi liar ;_rl_rre,ans__l__sJ_n g at_ it S~e0

tractio 16), b) gui d s (24) of ='W

over al Inz ‘B tending f @ l§

dr awi ng block 07)\t-o—tHre—ottTeT of kai d tracti on device

outlet of said tr tlon device (16)}, c) rreans fo forward ek

travel of said au liary means (20) co ction devige (16).0
e accord| ng to d ai

: Iﬁ nEf&g oyward and reverde travel
rreans all igﬁprl se a secondar S (23) for di sbl acing and engdgl ng or

.di sconnedt Id attachnent neans (21) with saidjtraction devic 6) at

t he outI;tﬂEﬂ ot - _ — L:%\ZU
o FI63g .Z_h Zku

L M A1 Y1~ B |
ko M b Ll




17 4. Devi ce according to any one of Clainms 2 to 3, in which said
auxiliary traction neans (20) is selected.so as-to have, in forward travel,
sufficient ‘resistance to traction to be able to pull said |ong product (2a)
fromihe outlet of said drawi ng block (7) through said cool i ng bl ock (12)
to the outlet of said traction device (16 to have, in reverse trave
sufficient resistance to conpression for autonmatic -attachnment/

det achment nmeans (21). to be dlsplaced to the.outlet of said draw ng bl ock
(7) owing to said guide neans (24). . Device according to Claim4, in-
which said auxiliary traction neans is a steel ribbon (20) of which the

| at er al p05|t|on is ensured by rai constituting q§Q7gqu negp 1(24). 6.
Devi ce dlllzg!a to ﬂgy onggpf Aains 3 to 5 mﬁ ri ge t the
out | et of ?/ cti de a gui de a 24 S
din

sai d aUXI l said at
Devi ce a to_any one of H#el 2 1o

=]

(23) |s Ivipg shaft or a jack: Device g
Cl ai nms 7, /c attach
con5|sts of t wo pe—22y=Tr T h ori edt at ed teeth al-

end of said tapereij | ong product (2} once and whild the auton®

23?7__? i Z"-
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attachnment/ det achrrent means exerts traction on said end in forward travel.
9. Devi ce according to Claim8, in which said canms (22) have a profile in
'the fokmof a logarithmc spiral so as to exert a pressure on said end,
'this_plessure being proportional to the tragtion for manufacturing tubes of
whi ch the diameters can vary within a faifil M de range. 10. Device
accdrding to any one of dains 1to 9, ¢ r®sing a cooling block (12) with
whi ch a wi pi ng box (14) is associ ated. 18.11. Device according to-Caim
10, in which said wi ping box (14) of which the central orifice is adapted -
to the drawn product (2a) is transl atable by neans of said guide neans (24)
and by the thrust of said attachnent neans (21) to th outlezg ald

drawi ng bl ock (7). 12. Device aczardl aa to any one ai s to in
whi ch said'tractioﬂew ce (16) ks a d VIFWI'[h cargrp T rTaCKs T3
Devi ce accordi ng_{ nyaone of dAins At A2 intend fnr t he drawi naq of
tubes and c r S|hg' at the oyl et of theocramng bl ogk,| a neans for
forming a ndtchl( qnet er o? d, +ube @nd,

during the . tarioJ faC|I||t @ e p03|’t|8r|ng of th ma\r@hl adaptﬁed

to each die. OQ O
iooo A 0O/ 1
@ Q/

]
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14. Device according to any one of Clains 2 to 13 which conprises neans for
automating the sequential inplenentation of the various novenents all ow ng
the inglenentation of said automatic engagenent neans: a) reverse
operation of said secondary neans (23) so as to present said attachnent
nean§‘(21) at the outlet of the tractlonEE 150e (16), b) and stoppage
of "said secondary neans during reve peration of .said traction
device (16), c) reverse operation of the traction device (16) until said
attachnent neans has gripped said end of said tapered |ong product (2), d)
forward operation of  the traction device (16), and optionally
automatic production of a notch (30) after travel of said end over a given
predet erm ned | engt h, &3 and, when said attachnent ans (21) arrives at
the outlet of said trpction device (16), tenporary for vel of said
secondary neans (23) i romthe outl et
of said traction devite (16). 19 15. Drawing |ine canprising as many
drawi ng devi ces accorulgg -0 any one of C ai @ to 13jas desired draw ng
passes in series | l :

28

30 "\ . A 4
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whi ch conprises, between two successive draw ng devices, a regul ating

system (27) for guiding said |ong drawn product (2a) toward the inlet of

the foldow ng drawi ng block (7a) or toward a cropping station or the |ike.

16. awing line according to daim15, in ich said regulating system

allgps the formation of a | oop (28) of sa!??ﬁsng drawn product and

conprises travel neans (29). 17. Line acc iMg to any one of Clains 15 and

16 which conprises nmeans for checking the position and the speed of said

| ong product (2, 2a, 2b...), means for checking the dianeter of each

regul ating loop (28), nmeans for synchronizing the various |linear velocities

of said long dra nadecgs at the outlet of each drawi ng bl ock by acting

on the speed inpo onLiHetraction devices (16) and/or on the travel

means (29) so that th oy accunul ation of or excessive tension in said
¢ D _successive drawing blocks (7, 7a). 18. Use

me 1 to 14 or of the line decording to

'*gallic products in reels: wres,
pw+Ce according to Clains-1 to 13 for the
H rods, “tubes:

of the device accordigg t
Caims 15 to 17 D ~Lhe drla
tubes, rods. 19. ey of e
drawi ng of strgight @tallic
’ 150 |
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