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first and second continuous rod-like billets through first and second
circular grooves formed respectively in a This invention relates to the
production of metal    rotating wheel. Thefirst and second billetsare
advanced strips and, more particularly, to the production of metal  by the
rotating wheel through a passageway formed strips suitable for use in the
coils of power transformers. 5  between the wheel and a stationary shoe.
The billets are Power transformers, such as overhead distribution  advanced
by the rotating wheel to first and second abut- ansformers and pad mounted
distribution transformers,  ments positioned to enter the first and second
grooves, generally include coils which are wound from relatively
respectively. The abutments block movement of the bil- wide strips of
aluminum. In order to provide the requisite    lets through the passageway,
the billets thereby being electrical characteristics for such transformers,
it is nec- 10 plastically deformed and forced out of the grooves to an
essary that the aluminum strips not only have accurate  extrusion tooling
positioned adjacent to the wheel. Said dimensions, but also have other
desired characteristics,    tooling including a mandrel, a support and a
die, so that such as a desired electrical conductivity and 0-temper.  the
deformed metal from both billets merges in the extru- Heretofore, the
aluminum strips have been pro-  sion tooling around the mandrel and flows
to the die. duced byfirst casting aluminum into ingots and then cold  15
The flow of material is dosed off around a portion of rolling and hot
rolling the ingots to form sheets which are    the mandrel, while providing
an extrusion orifice having then slit to form the strips. In addition, the
strips have  a discontinuous, annular cross-section, such that, as the been
subjected to secondary metal treating processes  merged metal flows through
that orifice into the die, it is to contour the edges thereof. Contoured
edges enable    formed into a continuous tube of circular cross-section the
strips to be insulated with a dielectric in an optimal 20 having a slit,
formed such that is has contoured edges, manner.
formed therein. The tube is then advanced to a forming While the foregoing
processing has produced satis-  station at which the tube is opened and
flattened by factory strips, because of the number of steps involved,
bending it outwardly in opposite directions at the slit. it is relatively
costily. Accordingly, a continuous process  In accordance with an aspect of
the present inven- minimizing the number of discreet steps is desirable In
25 tion, an elongated forming member and an opposing sur- this connection,
consideration has been given to conven-  face are provided for opening and
flattening the tube. The tional extrusion processes. However, such
conventional  elongated forming member has an entrance end and an extrusion
does notpermitthe continuous processing that  exit end. The entrance end
has a width equal to or less is desired in connection with the production
of flat metal    than the diameter of the tube, the width progressively
strips for power transformer coils.           30 increasing from the
entrance end toward the exit end of United States patent US-A-2133874,
which is con-    the forming member. Preferably, the opposing surface is
sidered to represent the most relevant state of the art,    flat and in a
preferred embodiment is a flat moving belt. discloses a method of forming a
continuous flat metal  The tube is advanced over the forming member and
strip comprising feeding a workpiece and forcing it into  against the flat
surface such that the forming member a die, so as to form a tube of
circularcross section having  35 opens the tube from the slit outwardly and
forms the tube a slit formed therein, and opening and flattening the tube
into a substantially flat strip. by bending it outwardly in opposite
direction at the slit to  The objects, advantages, and features of the form
a flat strip. This method does not employ a contin-  present invention will
be better understood from the fol- uous extrusion step, but a discontinuous
one, so that it    lowing detailed description when considered in connec-
does not allow a completely continuous overall process- 40 tion with the
appended drawings in which: ing to be carried out for the obtention of the
flat strip. US-A-2133874disclosesalsoanapparatus accord-      BRIEF
DESCRIPTION OF THE DRAWINGS ing to the preamble of claim 6. United States
patent US-A-4564347 does disclose   Fig. 1 is a cross-sectional elevation
view of a con- a method of forming a metal tube comprising a continu- 45
ventional extrusion apparatus; ous feeding and extrusion step, said method
being     Fig. 2 is a diagrammatic representation of a contin- known as the
"Conform extrusion process", but this doc-  uous extrusion process known as
the Conform proc- ument does not teach or even suggest the use of this
ess; method for forming a tube having a longitudinal slit.  Fig. 3A and
Fig. 3B together, with Fig. 3B to the right so     of Fig. 3A, illustrate
apparatus in accordance with SUMMARY OF THE INVENTION
the invention for forming flat strips from metal billets; Fig. 4 is a
cross-sectional side elevation view of a Accordingly, the principal object
of this invention is  Conform extruder used in the apparatus of Figs. BA to
provide a new and improved method and apparatus,   and 3B to form the
billets into a tube; employing continuous extrusion, to
continuouslyformflat  55    Fig. 5 is a plan view of a wheel used in the
Conform metal strips suitable for producing coils for power trans-
extruder of Fig. 4; formers.
Fig. 6 is a cross-sectional side elevation view of In accordance with the
present invention, the fore-  extrusion tooling used in the Conform
extruder of going, as well as other objects, are achieved by feeding  Fig.
4; 2  



3                EP 0 566 733 B1                 4 Fig. 7 is a
cross-sectional plan view of the extrusion  surface 22 of the lower part
18b of the housing 18 act to tooling;
oppose such forward motion. The net force, equivalent Fig. 8 is a
cross-sectional view taken along the lines    to the friction between the
billet and two sides of the 8-8 of Fig. 7;
groove 19. will be directed to driving the billet against the Fig. 9 is a
cross-sectional view of the tube after exit- 5   die 21. ing the Conform
extruder;                        Turning now to Figs. 3A and 3B, there is
shown Figs. 10 and 11 are respectively a side elevational  apparatus 30
illustrating certain principles of the inven- view and a top plan view of a
first embodiment of an    tion in which the Conform process has been
adapted to opening and flattening station for opening and flat-
continuously form first and second metal billets 31 (Fig. tening the tube
to form the tube into a flat strip;    10 5) into a flat strip suitable for
forming a power transformer Fig. 12 is an end elevational view, taken along
the  coil 32 (Fig. 13). line 12-12 of Fig. 11;
The apparatus 30 includes a Conform extruder 33 Fig. 13 is an end
elevational view, taken along the  which forms the first and second billets
31 into a tube 34 line 13-13 of Fig. 12;                        having a
slit 36 (Fig. 9). After exiting from the Conform Fig. 14 is a diagrammatic
view of the first embodi- i  extruder33 thetube34 isadvanced into a cooling
cham- ment of the opening and flattening station and a lev-  ber 37 and
then to an opening and flattening unit 38 in eller used in the apparatus of
Figs. 3A and 3B;  which the tube is formed into a flat strip 39 (Fig. 11).
The Fig. 15 is a diagrammatic view showing how the  flat strip 39 is then
advanced to a leveller 41 which func- cross-section of a shoe used in the
opening and flat-    tions to complete the flattening of the strip 39 and
smooth tening station transitions from the entrance end to 20  out any
unevenness so that the strip 39 as it exits the the exit end of the shoe;
leveller4l is substantiallyflat. The strip 39 is then wound Figs. 16 and 17
are respectively a side elevational  upon a mandrel 93 by a take-up system
42. view and a top plan view of an alternative embodi-  Referring now to
Fig. 4, there is shown a more ment of an opening and flattening station;
detailed view of the Conform extruder 33 which may be Fig. 18 is an end,
elevational view, taken along the 25  a conventional continuous Conform
extruder available line 18-18 of Fig. 16; and                   from BWE
Ltd., model Twin Groove 350 or 550. The Con- Fig. 19 is a perspective view
of a power transformer    form extruder 33 includes a wheel 43 having a
pair of coil being wound.                             circumferential
grooves 44 (best seen in Fig. 5) for receiving the first and second billets
31 which advanta- DETAILED DESCRIPTION                         30 geously
may each be in the form of 0.5 inch diameter aluminum rod. The wheel 43 is
mounted for rotation on Referring now to the drawings and, in particular,
to  a splined drive shaft 46 driven by suitable means not Fig. 1, there is
shown a conventional extrusion apparatus  shown. The extruder 33 also
includes a shoe 47 for hold- 10 for extruding a product 11 from a billet
12. The appa-    ing extrusion tooling 48, the shoe having a pair of abut-
ratus 10 includes a housing 13, a dle 14 and a die stem  35 ments 49 (only
one of which is shown and is best seen 16. As is conventional, the billet
is driven against the die    in Fig. 6), which respectively project into
the grooves 44 by a punch 17. As the punch 17 advances, it deforms the  in
close proximity to their bottom surfaces. The billets 31 billet 12 and
extrudes it through the die 14 and die stem  are fed to the wheel 43
through guide rolls 51 and are 16 to form the product 11. Because of the
friction existing  forced against the Conform wheel 43 by means of a coin-
between the billet 12 and the housing 13, the force 40 ing roll 52 which is
pressure loaded to apply sufficient required to commence extrusion limits
the length of bil-    pressure to the billets 31 as they pass beneath the
coin- lets to about five times their diameter. This, therefore,    ing roll
52 so as to facilitate contact with the walls of the puts a limit on the
amount of material that may be  grooves 44. The shoe 47 is mounted on a
pivot 53 to extruded at any one time and prevents this type of extru-
enable the shoe 47 to be pivoted away from the wheel sion from being
continuous.                  45 43 so that the extrusion tooling 48 may be
positioned To overcome this problem, the Conform process has    therein.
After the extrusion tooling 48 is positioned, the been developed in which
friction is used to advantage.    shoe 47 is pivoted back into its position
adjacent the Referring now to Fig. 2, there is shown diagrammatically
wheel 43. A clamp jack 54 is provided to lock the shoe an apparatus
illustrating the Conform process. As seen  47 in this latter position. The
shoe 47 also includes an in Fig. 2, the conventional housing is replaced by
a split 50 entry block 56 which defines a passageway 57 between housing 18
of rectangular cross section. An upper part    the wheel 43 and the inner
surface of the entry block 56. 18a of the housing 18 has a rectangular
cross section  The passageway 57 has a wide entrance opening suffi- groove
19 into which is loaded atightlyfitting rectangular  cientto accommodate
the billets 31 as they initially enter billet (not shown); a lower part 18b
of the housing holds    the passageway. The passageway 57 then narrows adie
21 which blocksone end of thegroove 21. On move- 55  down
atwhichpointfrictional forcesdevelop between the ment of the upper part 18a
of the housing 18 towards the  billets 31 and the walls of the grooves 44
and between die 21, friction between the billet and the three sides of
the billets 31 and the inner surface of the entrance block the groove 21
act to push the billet forwardly against the  56. These frictional forces
cause the billets to be driven die. Similarly, the friction between the
billet and the top 
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abutments 49 and into respective die open-  and rollers 74 are pressed
upwards against the flat belt ings 64 formed in the extrusion tooling 48.
67. The shape of the shoe 73 and its length must be cho- Referring to Figs.
6-8, the extrusion tooling 48  sen properly so that little if any
deformation is produced includes a support 59, a mandrel 61 and a die 63.
The    in the material of tube 34 as the tube transitions from a mandrel 61
is connected to the support by a screw 62  5  circular cross section to a
flat cross-section during the and the die 63 issecured by an internal nut
65. Each die  opening. Preferably the upper working surface has a opening
64 branches into two paths, one path 64a   contour which transitions as
shown in Fig. 15 from circu- directed upwardly and one path 64b downwardly.
The  lar to flat. More specifically, the entrance end or nose 76 deformed
billet material flows about the mandrel 61 from  of shoe 73 has a height
and width substantially equal to each pair of openings 64a and 64b
associated with each  10 the diameter D of the tube 34, the width of the
shoe pro- billet 31, and is extruded about the mandrel 61 and  gressively
increasing fromthe entrance end 76tothe exit formed into the tube 34 with
the slit 36 (Fig. 9). The slit    end 78 thereof. The height decreases
until the cross-sec- 36 is formed by closing off the flow of material
around a  tion of the shoe 73 at the exit end 78 is flat and is at the
portion of the mandrel 61 by, for example, creating an  longitudinal axis
ofthe shoe which is coaxial with the lon- overlay between the mandrel 61
and a plurality of sizing  l5 gitudinal axis of the tube 34. The width
increases until it plates 66. In lieu of using the plurality of sizing
plates 66  is equal to the circumference of the tube 34. to close off the
opening between the mandrel 61 and the  In operation, the leading end of
the split tube 34 is die 63 to form the slit 36, a single flat plate (not
shown)    inserted into the opening and flattening unit 38 with the having
a C-shaped slot formed therein by electrical dis-    slit 36 at the bottom
between the belt 67 and the first charge machining, for example, maybe
employedtoper- 20 pressure roller 74a. The belt 67 and the first pressure
form the same function.                          roller 74 cooperate to
grip the leading end of the tube 34 The amount of overlay between the
mandrel 61 and  and pull the tube across the shoe 73. The nose 76 has the
sizing plates 66 determining the width of the slit 36  a guide finger 75
which projects into the slit 36 to guide which, in turn, for a tube 34 of a
given diameter deter-    the tube 34 over the shoe 73. As the tube 34 is
pulled mines the width of the strip 39. To produce a strip 39 of 25 across
the shoe 73, the shoe 73 causes the tube 34 to a different width, the
diameter of the tube 34 is kept con-  spread until an almost flat strip 39
leaves the opening stant and the width of the slit 36 is adjusted to
achieve  and flattening unit 38. the new strip width.
The opening and flattening unit 38 is arranged for The metal from each
billet 31 fills its corresponding  linear movement toward and away from the
Conform openings 64a and 64b equally as the metal proceeds 30 extruder 33,
as shown by the phantom lines in Fig. 10. through the openings and exits
from the die unit 48. The  More specifically, the opening and flattening
unit 38 is use of two openings 64a and 64b for each billet 31 facil-
mounted on linear bearings 81 which, in turn, are itates the passage of the
metal around the mandrel 61.  mounted on a pair of spaced longitudinally
extending The metal exits the die unit 44 in the form of the tube 34  rods
82. The capability of the opening and flattening unit having the slit 36.
Referring back to Fig. 3A, after exiting  35 38 to move capability of the
opening and flattening unit from the Conform extruder 33, the tube 34
passes into  38 to move to and fro enables the unit to accommodate the
cooling chamber 37 in which a suitable cooling fluid,    variations in the
speed of the tube 34 which are inherent such asfiltered water, is
circulated or sprayed bysuitable    in the extrusion process. While the
opening and flatten- means (not shown) to lower the temperature of the tube
ing unit 38 is moving to and fro, an air cylinder 83 con- 36 from the high
temperature of extrusion to a lower tem- 40 nected to a tension bar 84
mounted across the width of perature suitable for handling of the tube.
the frame 69, applies a force to the belt in the same direc- The tube 34
then passes into the opening and flat-    tion as the extrusion direction.
This force, which is tening unit 38 which is located in the exit end of the
cool-    applied across the width of the belt by the tension bar ing
chamber 37. Placing the opening and flattening unit    84, acts to keep
tension in the tube 36 as constant as 38 in the cooling chamber 37 allows
the opening and flat- 45 possible Constant tension in the tube 36, in turn,
tends tening of the tube 34 to be done under water or with a  to keep the
tube straight and the cross-section constant. water spray so that the water
will act as a lubricant.  Theairpressureappliedtothe air cylinder83 is
regulated Referring now to Figs. 10-15. the opening and flat-    to
accomplish the constant tension.
teningunit38comprisesawideflatbelt67supportedon     The speed of the belt
67 must be matched to the two sets of pulleys 68 mounted in an aluminum
frame 69 50 speed of the extrusion. This may advantageously be and driven
by an hydraulic motor 71. Mounted under the  accomplished by an electronic
speed controller (not frame 69 by brackets 72 is a forming member or shoe
73  shown) which uses the outputs from a pulse tachometer which is
preferably made of an ultra-high molecular    roller 87 in contact with the
tube 34 and a linear trans- weight plastic, such as ultra-high molecular
weight poly-  ducer 88 mounted along the travel of the opener assem-
ethylene, or other low friction material. The shoe 73 is 55 bly. The speed
controller adjusts the speed of the somewhat conically shaped and is split
down the center,    hydraulic motor 71 to keep the opening and flattening
unit with a row of pressure rollers 74 mounted along the lon-  38 centered
as much as possible in its travel. As the 



gitudinal axis thereof. The brackets 72 mount the shoe  opening and
flattening unit 38 tends move away from the 73 and rollers 74 to the frame
69 such that the shoe 73  Conform extruder 33, the speed of the belt 67
will be 4    7                EP 0 566 733 B1                 8 increased
and when it moves toward the Conform   dinally extending rods 182. Control
of movement of the extruder its speed will be decreased. The control param-
opening and flattening unit 138 is accomplished in the eters are selected
such that variation in extrusion speed  same manner as that of the opening
and flattening unit is compensated by to and fro movement of the opening
38. A tension bar 184 under the control of an air cylinder and flattening
station 38 about the midpoint of its travel 5  183 is mounted across the
width of the frame 169 so as under loading of the tension bar 84.
to apply a force to the belt 167 in the same direction as An alternative
embodiment 138 of an opening and  the extrusion direction. flattening unit
is shown in Figs. 16 through 19. Compo-  When the strip 39 leaves the
opening and flattening nents of the opening and flattening unit 138 are all
des-  unit 38 (orthe opening and flattening unit 138) it may not ignated by
three digit reference numerals with those  10 be completely flat, but may
have some curvature or major components which are the same as or have the
"crossbow." As best seen in Fig. 14, to remove this cur- same function as
major components of the opening and  vature. the strip 39 is advanced to a
leveller 41 which flattening unit 38 having a 1 as the first digit and
having  may be a commercially available 19 roll leveller available the same
last two digits as the reference numerals of the  from Bruderer Machinery,
Inc. The leveller 41 may major components of the opening and flattening
unit 38; 15 include 9 rolls 91a above the horizontal (only some of other
components of the opening and flattening unit 138  which are shown) and 10
rolls 91b below (only some of have a three digit reference numeral
beginning with 2.  which are shown). As is conventional, the upper rollers
The opening and flattening unit 138 comprises a  91a are both
longitudinally and laterallytiltableto remove wide flat belt 167 supported
by two sets of pulleys 168  camber or bend from the strip 39. Additionally,
the rolls mounted in an aluminum frame 169 and driven by an 20
91aand91baremovabletowardoneanothertoincrease hydraulic motor 171. Mounted
onto the frame 169 by  or decrease their mesh as appropriate to eliminate
any brackets 172 is a shoe 173. The shoe 173 includes a  waviness of the
strip 39. Other levellers having bending nose 76, guide fingers 175 and a
pair of upper spreading  rollers may also be used and, indeed, such bending
roll- members 201, a lower spreading member 202, channel  ers maybe
particularly efficacious in removing waviness member 203 to which rollers
174 are rotatably mounted 25 from the strip 39. and a pair of support
plates 204. The support plates 204  The leveller 41 is driven by a variable
speed drive are keyed to the channel 203 and the upper spreading  system
including a variable speed motor and speed con- members 201 are connected
to the support plates by  troller (not shown) so that its speed matches
that of the suitable fasteners (not shown). The lower spreading  rest of
the line. A dancer assembly 89 (Fig. 3B) located member 202 is connected to
the channel member 203  30 between the opening and flattening unit 38 and
the lev- by suitable fasteners (not shown). The brackets 172  eller 41
provides downward force on the strip 39 to help mount the channel member
203, and hence the shoe  overcome curvature or crossbow in the strip and to
keep 173, to the frame 169 so that the shoe 173 and rollers    the strip in
a catenary loop. Suitable means, such as a 174 are pressed upwards against
the flat belt 167. The  magnetostrictive linear transducer 92 are provided
to upper spreading members 201 and the lower spreading  35  monitor the
height of the catenary loop. member 202 are contoured such that they
progressively  Referring back to Fig. 3B, after leaving the leveller
increase in width from the nose 176 towards the exit end  41, the strip 39
is coiled by the take-up system 42 includ- of the opening and flattening
station 138. Additionally,    ing the mandrel 93. The take-up system 42
also includes both the upper spreading members 201 and the lower  edge
guides 94 for guiding the strip 39 and tensioning spreading member 202 have
arcuate cross sections so  40 pinch rolls 96 for tensioning the strip 39
during coiling to that the combination approximates the shape of the con-
ensure tight, straight edged coils. ical shoe 73 of the first embodiment.
Operation of the  Additionallythe apparatus may also advantageously opening
and flattening unit 138 is similar to that of the  include a conveyor 90
for inspection of the strip 39, a opening and flattening unit 38. More
specifically, the  sensor 95 for measuring the height of the catenary loop
leading end of the tube 34 is inserted into the opening  46 between the
leveller 41 and the take-up system 42, and flattening unit 138 with the
slit 36 at the bottom  means (not shown) for initial threading of the
billets 31 between the belt 167 and the first pressure roller 174.    into
the Conform extruder 33 and means (not shown) for The belt 167 and the
first pressure roller 174a cooperate  gripping, cutting off and guiding the
leading end of the to grip the edge of the tube 34 and pull the tube across
tube 34 from the Conform extruder 33 into the opening the shoe 173. As the
tube 34 is pulled across the shoe 50 and flattening unit 38. Suitable means
(not shown) may 173, the upper and lower spreading members 201, 202  also
be provided for guiding the strip across the catenary cause the tube 34 to
spread until an almost flat strip 39  loops during initial threading of the
strip 39. leaves the opening and flattening unit 138.         A significant
aspect of the present invention is that Like the opening and flattening
unit 38 of the first    the balanced flow of metal through the extrusion
tooling embodiment, the opening and flattening unit 138 is 55 48 resulting
from the twin groove feed of two billets 31 



arranged for linear movement towards and awayfromthe  enables very straight
edges 97 of the slit 36. That is, the Conform extruder 33. For this purpose
the opening and  edges 97 are essentially parallel to the longitudinal axis
flattening unit 138 is mounted on linear bearings 181  of the tube 34.
This, in turn, enables a flat strip 39 having which, in turn are mounted on
a pair of spaced longitu-  corresponding straight edges 97. Additionally,
the strip 5    9                EP 0 566 733 B1                   10 39 is
formed with the edges 97 being contoured without  the grooves (44) to an
extrusion tooling (48) posi- the secondary metal treatment necessary in the
prior art.  tioned adjacent to the wheel (43) said tooling includ-
Additionally, keeping the diameter of the tube con-  ing a mandrel (61), a
support (59) and a die (63), so stant while varying the width of the slit
to vary the width  that the deformed metal from both billets merges in of
the strip, allows use of the same production line (with  5  the extrusion
tooling (48) around the mandrel (61) only the extrusion tooling 48
changing) to produce strips  and flows through the die (63); 39 of
different widths and thicknesses.                    closing off the flow
of material around a por- Unexpectedly, the electrical conductivity and
0-tem-  tion of the mandrel (61), while providing an extrusion per of the
aluminum material is maintained during the  orifice having a discontinuous,
annular cross sec- process so that the electrical conductivity and 0-temper
10    tion, such that as the merged metal flows through of the strip 39 is
the same as that of the billets 31. This  that orifice into the die (63) it
is formed into a contin- is unexpected because extrusion performed with
prior art  uous tube (34) of circular cross section having a slit processes
usually induces increased hardness and      (36), formed such that it has
contoured edges, decreased electrical conductivity,
formed therein; and Referring now to Fig. 19, there is shown a power 15
opening and flattening the tube (34) by bend- transformer coil 32 being
wound. The coil 32 is continu-  ing it outwardly in opposite directions at
the slit (36) ously wound from the flattened strip 39. During winding,  to
form a flat strip (39). dielectric insulation 98 is wound between two
layers of the strip 39. Because of the contoured edges 97, more  2. A
method in accordance with claim 1, in which the reliable transformers 32
are possible. This is because  20  strip (39) is made of aluminium and is
to be used to any sharp edges on the strip 39 would concentrate the  form a
power transformer coil (32). electrical field stress and create a point
from which elec- trical corona can initiate insulation failure. Burrs which
3. A method in accordance with claim 2. in which each proect above (or
below) the surface plane of the strip 39  billet (31) is made of aluminium
and has substan- can cut through the insulation 98 during transformer 25
tially the same electrical conductivity and 0-temper, service and result in
shorting between turns with conse-  and the strip (39) has substantially
the same electri- quent transformer failure.                            cal
conductivity and O-temper as the billets (31). Although the present
invention has been described in relation to a particular embodiment
thereof, many  4. A method in accordance with claim 1, in which the other
variations and modifications and other uses will 30  strip (39) is opened
and flattened such that the con- become apparent to those skilled in the
art It is pre-  toured edges (97) of the slit (36) maintained so that
ferred, therefore, that the present invention be limited not  the strip
(39) is formed with contoured edges. by the specific disclosure herein, but
only by the appended claims.                                   5. A method
in accordance with claim 2, in which the 35     slit (36) is formed with
longitudinal edges (97) which Claims
are essentially parallel to the longitudinal axis of the tube (34). 1. A
method of forming a continuous flat metal strip (39), comprising feeding a
workpiece (31) and forc-  6. An apparatus for forming a continuous flat
metal ing it into a die (63) so as to form a tube (34) of air- 40  strip
(39), comprising means for feeding aworkpiece cular cross section having a
slit (36) formed therein;  (31) and forcing it into a die (63), so as to
form a tube and opening and flattening the tube (34) by bending  (34) of
circular cross section having a slit (36) formed it outwardly in opposite
direction at the slit (36) to  therein and means for opening and flattening
the form a flat strip (39), characterized in that it com-  tube (34) by
bending it outwardly in opposite direc- prises the steps of:
45    tions at the slit (36) to form a flat strip (39), charac- feeding a
first continuous rod-like billet (31)  terized in that it comprises: to a
first circumferential groove (44) formed in a      a rotatable wheel (43)
having first and second rotating wheel (43);
circumferential grooves (44); feeding a second continuous rod-like billet
means for feeding a first continuous rodlike (31) to a second
circumferential groove (44) formed  so  billet (31) to the first
circumferential groove; in the rotating wheel (43);
means for feeding a second continuous rod- advancing the first and second
billets (31)  like billet (31) to a second circumferential groove; with the
rotating wheel (43) through a passageway       a shoe (47) mounted
adjacentthe wheel (43), 



(57) formed between a stationary shoe (47) and the  thefirst and second
billets (31) being movablebythe wheel (43) to first and second abutments
(49) posi-  55  wheel (43) through a passageway (57) formed: tioned to
enter the first and second grooves (44)  between the shoe (47) and the
wheel (43); respectively, and to block movement of the billets      an
extrusion tooling (48) positioned adjacent (31) through the passageway
(57), the billets     the wheel (43), said tooling including a mandrel
(61), thereby being plastically deformed and forced out of  a support (59)
and a die (63); 6    9                EP 0 566 733 B1                  10
39 is formed with the edges 97 being contoured without  the grooves (44) to
an extrusion tooling (48) post- the secondary metal treatment necessary in
the prior art  toned adjacent to the wheel (43) said tooling includ-
Additionally, keeping the diameter of the tube con-  ing a mandrel (61), a
support (59) and a die (63). so stant while varying the width of the sift
to vary the width  that the deformed metal from both billets merges in of
the strip, allows use of the same production line (with  5  the extrusion
tooling (48) around the mandrel (61) only the extrusion tooling 48
changing) to produce strips  and flows through the die (63); 39 of
different widths and thicknesses.                     closing off the flow
of material around a por- Unexpectedly, the electrical conductivity and
0-tem-  ton of the mandrel (61), while providing an extrusion per of the
aluminum material is maintained during the  orifice having a discontinuous,
annular cross see- process so that the electrical conductivity and O-temper
10    tion, such that as the merged metal flows through of the strip 39 is
the same as that of the billets 31. This  that orifice into the die (63) it
is formed into a contin- is unexpected because extrusion performed with
priorart  uous tube (34) of circular cross section having a slit processes
usually induces increased hardness and      (36), formed such that it has
contoured edges, decreased electrical conductivity.
formed therein; and Referring now to Fig. 19, there is shown a power  15
opening and flattening the tube (34) by bend- transformer coil 32 being
wound. The coil 32 is continu-  ing it outwardly in opposite directions at
the slit (36) ously wound from the flattened strip 39. During winding,  to
form a flat strip (39). dielectric insulation 98 is wound between two
layers of the strip 39. Because of the contoured edges 97, more  2. A
method in accordance with claim 1, in which the reliable transformers 32
are possible. This is because 20    strip (39) is made of aluminium and is
to be used to any sharp edges on the strip 39 would concentrate the  form a
power transformer coil (32). electrical field stress and create a point
from which elec- trical corona can initiate insulation failure. Burrs which
3. A method in accordance with claim 2, in which each project above (or
below) the surface plane of the strip 39  billet (31) is made of aluminium
and has substan- can cut through the insulation 98 during transformer 25
tially the same electrical conductivity and 0-temper, service and result in
shorting between turns with conse-  and the strip (39) has substantially
the same electri- quent transformer failure.                            cat
conductivity and 0-temper as the billets (31). Although the present
invention has been described in relation to a particular embodiment
thereof, many  4. A method in accordance with claim 1, in which the other
variations and modifications and other uses will 30  strip (39) is opened
and flattened such that the con- become apparent to those skilled in the
art it is pre-  toured edges (97) of the slit (36) maintained so that
ferred, therefore, that the present invention be limited not  the strip
(39) is formed with contoured edges. by the specific disclosure herein, but
only by the appended claims.                                  5. A method
in accordance with claim 2, in which the 35    slit (36) is formed with
longitudinal edges (97) which Claims
are essentially parallel to the longitudinal axis of the tube (34). 1. A
method of forming a continuous flat metal strip (39), comprising feeding a
workpiece (31) and forc-  6. An apparatus for forming a continuous flat
metal ing it into a die (63) so as to form a tube (34) of cir- 40    strip
(39), comprising means for feeding aworkpiece cular cross section having a
slit (36) formed therein;  (31) and forcing it into a die (63), so as to
form a tube and opening and flattening the tube (34) by bending  (34) of
circular cross section having a slit (36) formed it outwardly in opposite
direction at the slit (36) to  therein and means for opening and flattening
the form a flat strip (39), characterized in that it com-  tube (34) by
bending it outwardly in opposite direc- prises the steps of:
45    tions at the slit (36) to form a flat strip (39), charac- feeding a
first continuous rod-like billet (31)  terized in that it comprises: to a
first circumferential groove (44) formed in a      a rotatable wheel (43)
having first and second rotating wheel (43);
circumferential grooves (44); feeding a second continuous rod-like billet
means for feeding a first continuous rodlike (31) to a second
circumferential groove (44) formed  50  billet (31) to the first
circumferential groove; in the rotating wheel (43);
means for feeding a second continuous rod- 



advancing the first and second billets (31)  like billet (31) to a second
circumferential groove; with the rotating wheel (43) through a passageway
a shoe (47) mounted adjacent the wheel (43), (57) formed between a
stationary shoe (47) and the  thefirstandsecondbillets (31) being
movablebythe wheel (43) to first and second abutments (49) posi- 55  wheel
(43) through a passageway (57) formed tioned to enter the first and second
grooves (44)  between the shoe (47) and the wheel (43); respectively, and
to block movement of the billets      an extrusion tooling (48) positioned
adjacent (31) through the passageway (57), the billets     thewheel (43),
said tooling includingamandrel(61), thereby being plastically deformed and
forced out of  a support (59) and a die (63); 6    11            EP 0 566
733 B1                  12 * C   L   M   S * first and second abutments
(49) positioned to  12. Apparatus as defined in claim 11, wherein me enter
thefirst and second grooves (44), respectively,  means for advancing (67)
further includes a plurality and to block movement of the billets (31)
through the  of spaced rollers longitudinally disposed along the passageway
(57), the billets thereby being plasti-  longitudinal axis of the memberfor
engaging the bot- cally deformed and forced out of the grooves (44) 5  torn
surface of the tube (34). into the extrusion tooling (48), the deformed
metal from both billets (31) merging inthe extrusion tooling  13. Apparatus
as defined in claim 12, further including (48) around the mandrel (61) and
flowing through  means for applying a force to the belt (67) so that a the
die (63);                                     predetermined tension is
applied to the tube (34). means for closing off the flow of material 10
around aportion ofthe mandrel (61), while providing  14. Apparatus as
defined in claim 13, wherein the Ion- an extrusion orifice having a
discontinuous, annular  gitudinal axes of the tube (34) and the forming
mem- cross-section, allowing the merged metal to flow into  ber (73) are
coaxial and wherein the exit end is the die (63) and to be formed into a
continuous tube  located at the longitudinal axis of the forming mem- (34)
of circular cross section having a slit (36), 15  ber (73). formed such
that it has contoured edges, formed therein; and
15. Apparatus as defined in claim 14, wherein the width means for opening
and flattening the tube   of the forming member (73) at the exit end (78)
is (34) by bending it outwardly in opposite directions at  equal to the
circumference of the tube (34). the slit (36) to form a flat strip.
20 16. Apparatus as defined in claim 15, further including 7. Apparatus as
defined in claim 6, further including a  a leveller (41) for removing
undulations and bow leveller (41) for removing undulations and bow from
from the strip (39), said leveller (41) including a plu- the strip (39),
said leveller (41) including a plurality  rality of upper rollers (9la) for
engaging the top sur- of upper rollers (91a) for engaging the top surface
of 25    face of the strip (39) and plurality of bottom rollers the strip
(39) and a plurality of bottom rollers (91b)  (91b) for engaging the bottom
surface of the strip for engaging the bottom surface of the strip.
(39). 8. Apparatus as defined in claim 7, including a cham-  17. Apparatus
as defined in claim 16, including a cham- ber for receiving a fluid, an
elongated forming mem- 30  ber for receiving afluid, the elongated forming
mem- ber being positioned in the chamber so that the fluid  ber being
positioned in the chamber so that the fluid serves as a lubricant and
coolant to aid in opening  serves as a lubricant and coolant to aid in
opening and flattening of the tube (34).                  and flattening of
the tube (34). 9. Apparatus as defined in claim 6. wherein the means 35
Patentansprnche for opening and flattening comprises: an elongated forming
member (73) having an  1. Verfthren zur Herstellung eines fortlaufenden
entrance end (76), an exit end (78), a longitudinal  flachen Metallbandes
(39), wobei ein WerkstOck axis and a top surface, the entrance end having a
(31) einem Stempel (63) zur Bildung sines Rohres width equal to or less
than the diameter of the tube 40    (34) mit kreisformigem Querschnitt und
einem darin (34), the width of the forming member (73) progres-
ausgebildeten Schlitz (36) zugefahrt wird und das sively increasing from
the entrance end (76) toward  Rohr (34) durch NachauSenbiegen in
gegenoberlie- the exit end (78) of the forming member (73); and  gende
Richtungen im Schlitzbereich (36) geaffnet means (67) including a surface
opposed to    und abgeflacht wird, um des flache Band (39) zu the top
surface of the forming member (73) for 45  bilden, gekennzelchnet durch
folgende Verfah- advancing the tube (34) over the forming member
rensschritte: (73) with the forming member (73) engaging the top
Zuffhrung eines ersten fortlaufenden stan- surface of the tube (34) to
maintain the tube (34) in  genfdrmigen Gutes (31) in eine erste umfangliche
contact with the top surface of the forming member  Nut (44), die in einem
rotierenden Rad (43) ausge- (73).                                       50
bildet ist, 



Zuffhrung eines zweiten fortlaufenden stan- 10. Apparatus as defined in
claim 9. wherein the means  genfOrmigen Gutes (31) in eine zweite
umfangliche for advancing includes a movable belt (67).       Nut (44). die
in dern rotierenden Rad (43) ausgebil- det ist. 11. Apparatus as defined in
claim 10, wherein the form- 55  Verschieben des ersten und zweiten Gutes
ing member (73) is mounted for movement toward    (31) mit Hilfe des
rotierenden Rades (43) durch and away from the direction of advancement of
the  einen Durchgang (57), der zwischen einem sta- tube (34).
tionaren Schuh (47) und dem Rad (43) ausgebildet ist gegen erste und zweite
Widerlager (49), die in 7    13               EP 0 566 733 B1
14 * C   L   M   S* die ersten bzw. zweiten Nuten (44) eingreifen und
Mittel zur ZufOhrung sines ersten iort- die Bewegungdes Gutes (31) durch
den Durchgang    laufenden stangenformigen Gutes (31) in die erste (57)
blockieren, wodurch das Gut plastisch verformt  umfangliche Nut, und aus
den Nuten (44) in sin PreBwerkzeug (48)         Mittel zur Zufahrung eines
zweiten fort- gedrOckt werden, das benachbart zum Red (43) 5    laufenden
stangenformigen Gutes (31) in eine angeordnet ist. wobei das Prelwerkzeug
einen      zweite umfangliche Nut, Dorn (61). einen Trager (59) und oinen
Stempel (63)     einen Schuh (47), der benachbart zum Rad umfdaBt, so daB
des deformierts Metall des Gutes in  (43) angeordnet ist. wobei das erste
und zweite Gut des PreBwerkzeug (48) um den Dorn (61) eintritt   (31) mit
Hilfe des Rades (43) durch einen Durch- und durch den Stempel (63) fliest,
10     gang (57) bewegbar sind, der zwischen dem Schuh Begrenzen des
Materialflusses urn sinen     (47) und dem Red (43) ausgebildet ist,
Bereich des Dorns (61), wobei sine PreBoffnung mit     einem PreBwerkzeug
(48), das neben dem unterbrochenem    kreisformigen   Querschnitt     Rad
(43) angeordnet ist, wobei des PreBwerkzeug entsteht. so daB. wenn das
eingetretene Metall    einen Dom (61). einen Trager (59) und einen Stem-
durch die Offnung in den Stempel (63) fiefft. es zur 15  psi (63) aufweist,
Ausbildung eines fortlaufenden Rohres (34) mit kre-     erste und zweite
Widerlager (49). die in die isfOrmigem Querschnitt und einem Schlitz (36)
erste bzw. zweite Nut (44) eingreifen und die Bewe- kommt, der konturierte
Kenten aufweist, und       gung des Gutes (31) durch den Durchgang (57)
Offnen und Abflachen des Rohres (34) durch   blocderen, so daB das Gut
hierdurch plastisch ver- NachauBenbiegen in gegenaberliegende Richtun- 20
formt, aus den Nuten (44) in des PreBwerkzeug (48) gen im Schlitzbereich
(36) zur Bildung des flachen  gedrockt und das deformierte Metall des Gutes
(31) Bandes (39).                                      in des PreBwerkzeug
(48) urn den Dorn und durch den Stempel (63) lauft, 2. Verfahren nach
Anspruch 1, dadurch geken-               Mittel zur Begrenzung des
Materialflusses nzelchnet, daB das Band (39) aus Aluminium  2S    um einen
Teil des Domes (61), wodurch sine bestsht und zur Herstellung siner
Transformator-  PreBoffnung mit einem unterbrochenen, kreisf6rmi- wicklung
(32) verwendet wird.                     gen Querschnitf entsteht, die es
dem verformten Metall ermoglicht, in den Stempel (63) zu flieSen 3.
Verfahren nach Anspruch 2, dadurch geken-          und sin fortlaufendes
Rohr (34) mit lkeisformigem nzelchnet, daB jedes Gut (31) aus Aluminium  3o
Querschnitt und einem Schlitz (36) zu bilden, der besteht und im
wesentlichen die gleiche elektrische  konturierte Kanten aufweist, und
Leitfahigksit und HArte aufweist und daB das Band       Miftel zum Offnen
und Abflachen des Rohres (39) im wesentlichen die gleiche elektrische Leit-
(34) durch NachauBenbiegen in gegenaberliegende fahigkeit und HArte wie das
Gut (31) aufweist.    Richtungen im Schlitzbersich (36) zur Bildung sines
35    flachen Bandes. 4. Verfahren nach Anspruch 1, dadurch geken-
nzelchnet, daB das Band (39) derartig geslfnst und  7. Vorrichtung nach
Anspruch 6, gekennzelchnet abgeflacht wird, daB die konturierten Kanten
(97)  durch sine Richtmaschine (41) zur Enffernung von des Schlitzes (36)
erhalten bleiben. so daB das   Wellen und Bogen des Bandes (39). wobei die
Rich- Band (39) mit konturierten Kanten ausgebildetwird. 4o    tmaschine
(41) sine Mehrzahl von oberen Rollen (91a) zur Bearbeitung der Oberflache
des Bandes 5. Verfahren nach Anspruch 2. dadurch geken-         (39) und
sine Mehrzahl von unteren Rollen (91b) zur nzelchnet. daB der Schlitz (36)
mit langs ver-    Bearbeitung der Unterseite des Bandes autweist. laufenden
Kanten (97) ausgebildet wird, die im wesentlichen parallel zur LAngsachse
des Rohres 45 8. Vorrichtung nach Anspruch 7, dadurch geken- (34)
verlaufen.                                   nzelchnet, daB sie sine Kammer
zur Aufnahme einer FlOssigkelt aufweist, wobei in der Kammer sin 



6. Vorrichtung zur Herstellung eines fortlaufenden   lAngliches
Verformungsteil angeordnet ist, so daB flachen Metallbandes (39). mit
Mitteln zum ZufOhren  die FlOssigkeit als Schmiermittel und KOhimittel zur
eines WerkstOckes (31) und EinfOhren des Werk- 50  Unterstatzung des
Offnens und Abflachens des stfckes (31) in einen Stempel (63), urn sin Rohr
(34)  Rohres (34) wirkt. mit kreisformigem Querschnift und einem Schlitz
(36) zu bilden und Mitteln zum Offnen und Abflachen  9. Vorrichtung nach
Anspruch 6, wobei die Mittel zum des Rohres (34) durch NachauBenbiegen in
Offnen und Abflachen umfassen: gegenoberliegende Richtungen im
Schlitzbereich  55      ein langliches Verformungsteil (73) mit einem (36)
zur Bildung sines flachen Bandes (39), geken-  Eintritt (76), einem
Austritt (78), siner in LUngsrich- nzelchnet durch:
tung verlaufenden Achse und einer Oberflache, ein rotierendes Red (43) mit
ersten und     wobei der Eintritt sine Wente hat, die gleich oder zweiten
umfinglichen Nuten (44).                  Ideiner als der Durchmesser des
Rohres (34) ist und    15               EPO566733B1                      16
111111111111111111111111 u|| die Weibt des VerFormungsteiles (73) sich
fort-  Revendlcations              *ic   L  M   S    I laufend yam Eintritt
(76) bis zum Ends (78) des Ver- formungsteiles (7) erhOht, und
1. Procd6 pourformer une bande de metal plane con- Mittel (67) mit siner
Flache vorgesehen sind,  tinue (39), comprenant I'alimentation en une plAce
die gogenfber der Oberflache des Verformung- 5    (31) et l'introduction A
force de cette plice dans une steiles (73) liegt und das Rohr (34) tber das
Verfor-  matrice (63), de maniure a former un tube (34) de mungsteil (73)
schiebt, wobei das Verformungsteil  section circulairo dans loquel set
formeo une fente (73) mitderOberflache des Rohres (34) zusammen-   (36); et
l'ouverture et l'aplatissementdu tube (34) en wirnd, um das Rohr (34) in
Kontakt mit der Ober-  le courbant vers I'ext6rieur en direction opposee a
flache des Verformungsteiles (73) zu halten.  10    lafente (36) pour
former une bands plane (39). cara- cterise en ce qu'il comprend les
operations oonsist- 10. Vorrichtung nach Anspruch 9, dadurch geken-
anti: nzelchnet, daB die FOhrungsmittel eonen beweg-          alimenter en
une premiere billette continue baren GOrtel (67) umfassen.
(31), en forms de tige, une premiere rainure circon- 15    ferentielle (44)
formee dans une roue rotative (43); 11. Vorrichtung nach Anspruch 10,
dadurch geken-           alimenter en une seconds billette continue
nzalchnet, daB das Verformungsteil (73) in und ent-  (31), en forms de
tige, une seconds rainure circon- gegen der Bewegungsrichtung des Rohres
(34)       ferentielle (44) formee dans la roue rotative (43); bewegbar
lst.                                          tire avancer, avec la roue
rotative (43), les 20     premibre et seconds billettes (31) a travers un
pas- 12. Vorrichtung nach Anspruch 11. dadurch geken-     sage (57) forme
entre un sabot fixe (47) et la rous nzelchnet, daB die FOhrungsmittel (67)
sine Viel-  (43) en direction d'un premier et d'un second seuil zahi von
getrennten Rdolen aufweisen, die langs der  (49) respectivement disposes de
maniure a entrer Langsachse des Verformungsteiles zum Zusam-       dans la
premiere etdans la seconds rainure et  blo- menwirken mit der Unterseite
des Rohres (34) 25   quer le deplacement des billettes (31) & travers le
langsverlaufend angeordnet sind.                  passage (57), les
billettes etant ainsi deformees plastiquement et forcees au-dehors des
rainures 13. Vorrichtung nach Anspruch 12, dadurch geken-     (44) vers un
outil d'extrusion (48) dispose en position nzelchnet, daB Mittel zur
Aufbringung siner Kraft  adjacente a la roue (43). ledit outil comprenant
un auf den GOrtel (67) vorgesehen sind, so daB sine 3o  mandrin (61), un
support (59) et une matrios (83), vorbestimmte Zugkraft auf das Rohr (34)
wirkt.    de sorte que le metal deforme des deux billettes fusionne dans
l'outil d'extrusion (48) autour du man- 14. Vorrichtung nach Anspruch 13,
dadurch goken-      drin (61) et s'ecoule a travers la matrice (63);
nzelchnet, daB die Langsachse des Rohres (34)
bloquerl'ecoulementdematiereautourd'une und das Verformungsteil (73)
koaxial zueinander 36  partie du mandrin (61), en menageant un orifice
angeordnet sind und daB der Austritt an der LAng-  d'extrusion ayant une
section annulaire discontinue, sachse des Verformungsteiles (73) angeordnet
lst.  de fagon que. lorsque le metal fusionne s'ecoule a travers cat
orifice vers la matrice (63), ii set mis sous 15. Vorrichtung nach Anspruch
14, dadurch geken-      forms d'un tube continu (34). de section
circulairn, nzelchnet, daB die Webts des Verformungsteiles 40  dans lequel
est pratique une fente (36) conformee (73) am Ausgang (78) dem Umfang des
Rohres (34)   avec des bords arrondis; et entspricht.
ouvrir et aplatir le tube (34). en le courbant vers I'exterieur, dans des
directions opposees a la 16. Vorrichtung nach Anspruch 15, gekennzelchnst
fents (36). pour former une bande plane (39). durch sine Richtmaschine (41)
zur Beseitigung von 45 Wellen und Begen des Bandes (39), wobei die Rich-
2. Procede selon la revendication 1, dans lequel la 



tmaschine (41) sine Vielzahl von oberen Rollen    bande (39) est en
aluminium et est destinee a Mtre (91a) zur Bearbeitung der Oberseite des
Bandes    utilisee pour former un bobinage de transformateur (39) und sine
Vieizahl van unteren Rollen (91b) zur  (32). Bearbeitung der Unterseite des
Bandes (39) auf- so weist.                                         3.
Procede selon la revendication 2. dans lequel chaque billette (31) set en
alumirnum et a essentiel- 17. Vorrichtung nach Anspruch 16, gakennzelchnet
lement la mime conductivite electrique et le mime durch sine Kammer zur
Aufnahme ainer Flossig-     coefficient de durete 0, et la bande (39) a
essentiel- keft, wobsi das langliche Verformungsteil derart in  55
lement la mime conductivite dlectrique et Is mime der Kammer positioniert
ist daB die FlOssigkeit als  coefficient de durete 0 qua les billettes
(31). Schmienmittel und Kfhimintel zur Erleichterung des Cffnens und
AbIlachens des Rohres (34) wirkt.  4. Procedi selon la revendication 1,
dans loquel la bande (39) est ouverto et aplatie de maniere & con- 9    17
EP 0 566 73  B1                  18       | ||||||| 1 ||||| ||||| |
IN|| * C   L   M   S * server les bords arrondis (97) de la fents (36), de
ondulations et la courbure de la bande (39). ledit sorte que la bands (39)
est form6e avec des bords  niveleur (41) comprenant une pluraliti de
rouleaux arrondi.                                          superieurs (91a)
pour s'engager avec la surface sup6rieure de la bande (39) et une pluralite
de 5. Procede selon la revendication 1, dans lequel la 5
rouleauxinf6rieurs (91b) pours'engager avec la sur- fente (36) set form6e
avec des bords longitudinaux  face inf6rieure de la bands. +_7  (97) qui
sont essentiellement paralleles A l'axe lon- gitudinal du tube (34).
8. Appareil tel que dMfini dans la revendication 7, corn- prenant une
chambre pour recevoir un fluids, un 6. Appareil pour former une bande de
metal plane con- JO  organs allong6 de mise en forme etant dispose dans
tinue (39), comprenant des moyens d'alimentation  ctte
chambredesortequelefluidesertdelubrifiant en une plbce (31) et
d'introduction A force de cette  et d'agent de refroidissement pour
assister louver- place dans une matrice (63), de manibre a former  ture et
l'aplatissement du tube (34). un tube (34) de section circulaire dans
lequel est form6e une fente (36) et des moyens pour ouvrir et 15 9.
Appareil tbl quo dWfini dans la revendication 6, dans aplatir le tube (34)
en le courbant vers l'exterieur,  lequel les moyens
pourouvriretaplatircomprennent dans des directions oppos6es a la fente
(36), pour former une bands plane (39), caract6ris6 ce qu'il       un
organs allonge de miss en forms (73) comprend:
ayant une extr6mit6 d'entr6e (76), une extremite de une roue rotative (43)
ayant une premiere et 20  sortie (78), un axe longitudinal et une surface
une seconds rainure circonferentiells (44);       superieure, I'extr6emit
d'entr6e ayant une largeur des moyens pour alimenter en une premiere
egale ou inf6rieure au diametre du tube (34). la billette continue (31), en
form de tige, la premiere  largeur de l'organe de miss en forms (73)
augmen- rainure circonf6renfielle;                        tant
progressivement de l'extremit6 d'entree (76) des moyens pour alimenter sn
une seconds 25  vers l'extrmite de sortie (78) de l'organe de mise en
billette continue (31), en formo de tige, la seconds  forms (73); et
rainure circonf6rentielle;                              des moyens (67)
comprenant une surface un sabot (47) mont6 en position adjacente a  oppose
e ala surfacesuperieurede l'organede miss la rous (43), Ia premiere et la
seconds billette (31)  en forms (73) pourfairs avancer Istube (34) audes-
etant d6plagables par la roue (43) A travers un pas- 30  suS de lorgane de
mise en forms (73) s'engageant sage (57) forme entre le sabot (47) et la
rous (43);  avec la surface superieure du tube (34) pour main- un outil
d'extrusion (48) dispose en position  tenir Is tube (34) en contact avec la
surface adjacente A la roue (43), ledit outil comprenant un  sup6rieure de
l'organe de mise en forme (73). mandrin (61), un support (59) et une
matrice (63); un premier et un second seuil (49) disposes 35 10. Apparsil
tbl que defini dons la revendication 9, dans pour entrer, respectivement,
dans la premiere et  lequel les moyens pour fairs avancer le tube coin-
dans la seconds rainure (44), et pour bloquer le  prennent une courrole
mobile (67). d6placement des billettes (31) a travers le passage (57), les
billettes etant ainsi d6form6es plastique-  11.
Appareiltelqued6finidanslarevendication 10, dans ment et forc6es au-dehors
des rainures (44) dans 40    lequel l'organe de mise en forms (73) est
mont6 de l'outil d'extrusion (48), le metal dformedes deux bD-  manibre A
pouvoir se deplacerd'avant on arriero par >    lettes (31) fusionnant dans
l'outil d'extrusion (48)  rapport au sens de d6placement du tube (34).
autour du mandrin (61) et s'6coulant A travers la 



matrice (63);                                  12. Appareil tol quo dfini
dans la revendication 1 1, dans des moyens pour bloquer lecoulement de 45
lequel les moyens (67) pour fairs avancer, le tube matibre autour d'uns
parts du mandrin (61), on    comprennent en outre un pluralite de rouleaux
menageant un orifice d'extrusion ayant uns section  s6par6es disposes
longitudinalement le long de l'axe annulaire discontinue, permettant au
metal fusionne  longitudinal de l'organe de miss en prise avec la sur- de
s'6couler dans la matrice (63) et d'etre mis sous  face interieure du tube
(34). forms d'un tube continu (34) de section circulaire  50 danslequel st
pratiques une fonts (36), conformee  13. Appareil tel que defini dane la
revendication 12, avec des bords arrondis, et
comprenant en outre des moyens pour appliquer des moyens pour ouvir et
aplatir le tube (34)  une force sur la courroie (67), de sorte qu'une ten-
en le courbant veras l'extrieur, dans des directions  sion pred6termin6e
est appliquee sur le tube (34). oppos6es A la fente (36), pour former une
bands 55 plane.                                         14.
Appareiltelquedefini dans la revendication 13, dans loquel les axes
longitudinaux du tube (34) et de 7. Appareil tel que defini dans la
revendication 6, com-  l'organe de mise en forms (73) sont coaxiaux et
prenant en outre un niveleur (41) pour supprimer les 10    19
EP0566733B1                      201 dans Isques l'extr6mit6 de sortie est
placee sur I'axe                    | 1!  1111|| |l longitudinal de
l'organe de mise en forms (73). 15. Appareil tot que deinid dans la
revendication 14, dans Isquel la largeur de l'organe de miss en forms (73),
6 a l'extr6mit6 de sortie (78), est egale & la circon- ference du tube
(34). 16. Appareil tel que defini dans la revendication 15, comprenant en
outre un niveleur (41) pour 10 supprimer les ondulations et la courbure de
la bands (39), ledit niveleur (41) conprenant une pluralit de rouleaux
sup6rieurs (91 a) pour s'engager avec la surface superieure de la bande
(39) et une pluralite de rouleaux inferieurs (91b) pour s'engager avec la
t5 surface inferieure de la bands. 17. Appareil tel que d6fini dans la
revendication 16, comprenant une chambre pour recevoir un fluids, l'organe
allong6 de mise en forms etant dispos6  20 dans cette chambre de sorts que
le fluids sert de lubrifiant et d'agent de refroidissemeent pour assister
l'ouverture et I'aplatissement du tube (34). 25 so 90 95 40 45 50 55    


