
1                 0011916                      2 Method and machine for
forming tubes from a strip Field of the invention
Objects of the invention This invention relates to a method and
It is an object of the invention to provide an machine for forming tubes
from strip and in     improved method of tube formation In which a
particular it relates to a machine of the type into  preformed strip,
preferably extruded from a which a strip of a selected width is fed and is
5    plastic, is helically wound and the convolutions then curved around in
a helical fashion and the  joined together to form a tube, a further object
edges of the strip are joined together by any    being to provide a close
control of the way the suitable means, this operation continuing until
strip is bent and the convolutions interlocked to-. the required length of
tube has been achieved.   produce either a tube of uniform diameter or a 10
tube of variable diameter along its length. It is also an object of the
present invention to The prior art
provide certain improvements to machines of It Is known to form tubes in
this way and     that type which form strip into tubular form by reference
may be had to US-A-3 199 541 of        helically winding the strip. C. G.
Richitelli in which one edge of the strip has  15  It is a still further
object to provide means a socket formation and the other edge of the
whereby the strip, as the contiguous edges of strip has a bead formation so
that when the      helical convolutions of the strip are being strip is fed
back on itself in a helical fashion the  joined, is given the required
shape and bead can be pushed Into the socket to join the   curvature. two
edges together and thus form  a con-  20       It is a still further object
to provide a machine tinuous tube.                                   in
which the diameter of the helical tube being It is also known to provide
machines for      formed is variable. effecting the helical winding and as
an example    It is a still further object to closely control the of such a
machine we refer to US-A-3 606         diameter of a tube formed in this
way and to 670 in the name of M. Wienand at al which   25   control this
progressively as the tube is being uses a mandrel onto which the strip is
held by   formed so that the dimensions of the tube can means of rollers,
the rollers being shaped to    be varied progressively in any required
manner align and press together the two comple-         as the tube is
being formed. mentary edges of a strip when helically wound on such a
mandrel.                         30 Another such machine Is shown in US-A-
Summary of the invention 3 938 558 in the name of Leroy Anderson,
In the method of forming a tube, a strip which machine uses a series of
rollers which     having a complementary rib and groove spaced
progressively corrugates a strip of metal        apart on the strip each to
extend longitudinally. starting at the centre and gradually corrugating
35   and to be oppositely facing on the strip Is outwards and then winds
the corrugated strip     guided into a helical configuration to overlap to
helical form and forms a seam to join the    the edges of the strip, with
the rib in register contiguous edges to form a tube, the rollers     with
the groove and in which the overlapping which form the seam being disposed
on both       parts of the strip are pressed together on a sides of the
strip at the point of contact of the   40  joining roller, and the method
is characterised in strip as it is fed in.                           that
the overlapping parts of the strip are A seam is first formed between
contiguous     pressed together on a joining roller while edges of the
strip and the strip is then curved to  maintaining  a  differential feed
pressure tubular form by further rollers positioned around  between that
part of the strip being moved to the circumference of the tube.
45   the joining roller and that part of the tube A still further patent
for forming metal strip  formed by the helically wound strip beyond the
into tubes is US--A--3 621 884 in the name      joining roller. of John M.
Trihey which again shapes a strip to    A machine for carrying out the
method a required corrugated form and then forms a      comprises a joining
roller rotationally supported seam between contiguous edges of the strip by
50   on a support frame to engage the strip on one shaping and pressing
together the edges to       side thereof, the joining roller being
positioned interlock.                                       to allow the
strip passing over it to be curved In DE-A1-2754 483 a method according
around into a helical configuration to again to the features of the
precharacterising part of  engage the joining roller to overlap at least
the claim 1 and a machine according to the features   55   edge portions of
the strip to align the rib with of the precharacterising part of claim 9
are dis-  the groove and comprising means to press the closed. From
DE-A1-2754 483 it is further        overlapping edge portions together and
is known to apply different rotational speeds of    characterised by
pressing the overlapping edge the rollers or to apply different or variable
dia-  portions together while maintaining a differ- meters of the rollers
in order to achieve   60   ential forward urging pressure on the two
different size tubes or tubes of constant dia-   contiguous parts of the
strip which are posi- meters.
tioned on the joining roller whereby to force the 2    3
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rib into the groove whilst progressively forming    in part in Figures 7
and 8 but showing how the a helical tube from the strip.
feed and. joining rollers can move circularly to Thus the joining of the
convolution of the       allow  the  tube being  formed  to  remain strip
to that part of the strip which is fed over  stationary. the  joining.
roller while under differential, pressure has the effect of urging the
strip into a. helical form to give a strong and accurately
Referring first to Figures 1 to 6 inclusive, th formed tube.
strip 1 is fed forward by a roller 2 driven from a suitable power source
such as a hydraulic or Brief description of the drawings            10
electric motor 3, the strip 1 being kept in Figure 1 is a plan of a simple
form  of          contact with the roller 2 by the roller 4, at least
machine for winding a strip into helical form.      one of the rollers
being resilient to ensure a firm Figure 2 is an end elevation of the
machine      grip and drive for the strip. illustrated in Figure 1.
The strip feeds from the rollers 2 and 4 to Figure 3 Is a detail of a
modification of the 15  beneath a guide roller 5 which allows the strip
illustrated machine.                               to come into contact
with the joining roller 6, Figure 4 is a cross section of a. strip and
from which joining roller 6 thestrip passes on in joining roller which
joins two edge portions of.    contact with a series of guide rollers 7 the
strip when the strip Is being wound to.  ..   positioned around the
periphery of the tube helical form, the section of the strip on the left
20    which is being formed by the strip, the rollers 5, being taken at the
point of roller contact but the  6 and 7 being mounted on spindles 8 held
to a section of the strip on the right which is being    frame member 9 by
nuts 10 on threaded shafts fed to form a helix being taken forwardly of the
of the spindles, the shafts of the spindles roller before the roller has
positioned the strip in  passing through slots 11 In the frame member its
interlocking configuration.              25    so that the rollers can be
positioned to form Figure 5 is a view corresponding to Figure 4     tubes
of different diameter. but showing the edges of the strip inter-
Instead of using the slots 11 in the frame connected.
member 9 to vary the position of the spindles 8, Figure 6 is a section as
on line 6-6 of Figure   each spindle 8, as shown in Figure 3, can be 5.
30    mounted on one end of an arm 14 connected by Figure 7 is a detail of
a modified form of       a pivot pin 15 to the frame member 9 and joining
mechanism comprising a joining roller       variable in angle by the other
end of the arm 14 corresponding to the roller of Figure 6 but         being
connected by a pin 16 to an adjusting utilizing a driving roller to provide
a differential  member 17 having right and left hand screw drive for the
strip and the first convolution of  35   threaded portions 18 and 19, the
one portion. the tube whereby the required curvature of the      19
engaging in the member 20 which engages strip is achieved to form a tube of
a selected      the pin 16 while the other portion 18 engages and variable
diameter.                             in the member 21. which in turn is
connected by Figure 8 is a sectional view to reduced scale    a pin 22 to
the frame member 9. of the mechanism which controls the drive and   40
In this way the position of the rollers 7 can the mechanism which regulates
the dimension         be varied to vary the size of the circle around of
the strip driving roller.                        which they are arranged,
either individually or Figure 9 is a view corresponding to Figure 7     by
a single adjustment that can move all rollers. but using a divided roller
to form a pair of          It will be noted that the strip 1 Is fed in at
an driving rollers which can be operated at differ-  45    angle to the
axis of the tube being formed, see ential rotation speeds to achieve the
differential  particularly Figure 1, this being necessary to drive.
achieve the required helical formation. To Figure 10 is a sectional view to
a smaller       ensure that the strip 1 is correctly positioned scale
showing the drive means for the rollers of    helically, the joining roller
6 and the series of Figure 9.                                     so
rollers 7 each has on it a flange 25, which Figure 11 is a view showing a
helical pipe       flanges are preferably movable along the rollers being
formed by the mechanism illustrated in        6 and 7 to allow strips of
different width to be Figures 9 and 10 but showing means whereby
used, these flanges 25 engaging one edge of the diameter of the tube can be
progressively       the strip to deflect the strip from the direction in
varied as the tube is produced.               55    which it is fed to the
forming roller 6 to offset Figure  12 is a detail of the adjusting
the edge so that the required helical formation mechanism of Figure 11.
results, and it will be noted that the series of Figure 13 is a plan of the
machine shown in      rollers 7 are themselves angled to correctly Figure
11, but showing the strip and tube in        position the strip along its
helical path. The dotted lines.                                 60   flange
25 on the joining roller 6 Is not always Figure 14 is an end elevation of
the machine     necessary. shown in Figure 11 again showing the strip and
Referring now particularly to Figures 4, 5 and tube in dotted lines.
6 it will be noted that the strip 1 has at its one Figure i 5 is a somewhat
schematic view of a     edge portion a socket 26 and at its other edge
machine with a similar function to that shown    65   portion a rib 27 so
that when the strip is 3    



5         0011916                       6 helically wound the rib 27
coincides with the   into union with the part of the strip which has socket
26 at the point of contact with the      already been formed into the helix
and the latter forming roller 6, the strip also having a series of  part of
the strip itself, and to achieve this strengthening ribs 28 and a locking
rib 29      differential pressure the resilient roller 33 Is according to a
configuration for' which the   5   mounted on a hollow shaft 34 which has
a. machine is specifically adapted, but the strip  flange 35, to which
shaft 34 and flange 35 the can of course be of other form and need not be
roller 33 is firmly bonded, the roller however limited to the form shown.
being longitudinally compressible by means of a In operation the strip is
fed forwardly by    pressure member 36 on a shaft 37 which Is being gripped
between the driving roller 2 and   10   movable in the hollow of a shaft 34
so that by the pressure roller 4 and contacts the joining  moving the shaft
37 axially in relation to the roller 6 as it is driven forward, the strip
passing  shaft 34 that part of the roller between the over the Joining
roller 6 to contact the first of  flange 35 and the pressure member 36 can
be the series of rollers 7 and so on until the end of  varied in dimension,
the roller being shown in the strip, after one convolution, again reaches
15  that Figure with the pressure so applied the forming roller 6
whereupon, because of th.  that the part between the flange 35 and tension
existing in the strip due to the bend   the pressure member 36 is of the
same which is Imparted to It as it Is helically curved;  diameter as the
part on the other side of the will cause this strip to be forced down onto
the  flange 35  but by for instance releasing roller 6 but, because it has
been helically dis-  20   pressure the part between the flange and placed,
it will be forced down to cause the rib  the pressure member can be reduced
in 27 to engage the socket 26 and by then           diameter or by
increasing pressure it can be continuing to feed the strip forward by means
of  increased in diameter in relation to the part on the rollers 2 and 4 a
helical tube is pro-       the other side of the flange. gressively formed.
26     In this way by varying the diameter of that The strip 1 is being
forced forward by the    part of the roller 33 which is pressing down on
rollers 2 and 4 against the resistance of the   the part B in the
illustration, a different forward strip to be curved by the series of
rollers 7 and  rate of motion can be given to the Part B of the the effect
of this Is that there is a differential  strip which is already part of a
helix this causes feed pressure on the strip 1 as it is forced into  so
the parts A and B to slip relative to each other in joining contact with
the convoluted strip and    the joint between them. It has been found in
this pressure so exerted has the effect of giving  practice that this forms
a very convenient way to the strip a curvature and lock required to    of
selecting the size of the tube which is formed form a successful helical
tube.                  by helically winding the strip. Because of the
urging force of the strip 1 to  35  The method of varying the dimensions of
the rotate the tube itself a very effective seal is  part of the roller 33
between the flange 35 and provided so that the rib 27 is firmly engaged in
the pressure member 36 is shown particularly the socket 26 under
substantial pressure, and it   in Figure 8 and can consist of a thrust
bearing- will be seen for instance from particularly Figure  38 engaged by
a fork 39 which has on it a 4 that the convolution B is forced down onto
4o   threaded stem 40 engaged by a hand wheel 41 the joining roller 6 by
the force applied as the  which is axially confined between the members
strip is curved by the series of rollers 7 so that  42 of a frame member 43
which as will be seen the strip 1 is held very firmly down onto the    is
connected to a gearbox 44 having in it a joining roller 6, and it will be
seen also that the  worm wheel 45 driven from a worm 46 by a part A of the
strip which is being fed in onto the  45   motor 47, the worm wheel 45
being secured to roller 6 by the drive roller 2 and pressure roller 4  the
shaft 34 so that the shaft 34 is both main- is pushed by the joining roller
into the same    tained in correct axial position and is driven by plane as
that part B of the strip already on the  the motor 47. roller.
By setting the hand wheel 41 to give the While in Figures 1 to 6 inclusive
a form of the  50   required loading between the flange 35 and the
invention is shown in which the strip is forced  pressure member 36 the
required'diameter of onto the joining roller 6 by the curved con-
helical tube is produced. figuration of the srip 1 as the forming takes
In this form of the device the righthand place, it is possible to have a'
similar stress  portion of the joining roller 30 is shown with its induced
by the embodiment shown for instance  56   spindle 31 held to the flange 48
by a nut 49 to in Figures 7 and 8, in which dual joining rollers  be
adjustable in the slot 50, and the lefthand 30 are carried on a spindle 31
by bearings 32    portion of the roller 30 can be similarly but in this
case instead of using the roller 2   adjustably mounted. However, it will
be realised which is the driving roller at a position remote  that other
forms of adjustment could be used to from the joining roller 6, the driving
roller, in this  60   vary the distance between the roller 33 and the case
numbered 33, is positioned to press onto    joining roller 30 according to
the dimensions of the forming dual rollers 30 the strip 1 as it is  the
strip being processed and the diameter of being processed into a tube.
the roller 33. As stated earlier there is a differential       In Figures 9
and 10 is shown a preferred pressure between that part of the strip 1 fed
66   form of device in which instead of using a single 4   



7                 0011 916                   8 roller 33 with part of it
variable In diameter,  movable in an arm 88 to actuate a transducer
separate resilient rollers 55 and 56 are used,  89 according to the
pressure being exerted on the roller 55 being the main drive roller to feed
the roller 85 by the strip 1, the roller 85 moving the strip 1 into the
helix while the roller 56 is  outwardly if the diameter of the tube
increases the roller which controls the rate of revolution   5    and
inwardly if the diameter of the tube of the helical tube being formed, the
roller 55  decreases. To allow this sensing to take place being mounted on
a hollow shaft 57 while the   for different diameter tubes, or variable
dia- roller 56 is mounted on a separate shaft 58.   meter tubes, the arm 88
is mounted on a slider. In this case the hollow shaft 57 Is cor-    90 on a
frame member 91 which supports a nected to a worm wheel 60 which in turn
10   threaded shaft 92 confined axially by bearings engages the worm 61
which Is- driven by a       93 and 94, the threaded shaft 92 having on it a
hydraulic or electrical motor 62, the assembly  bevel wheel 95 which meshes
with a bevel being positioned in the housing 63 which forms  wheel 96 which
in turn is fixed to a shaft 97 a gearbox to drive the roller 55.
having left and right hand threads on it again The shaft 58 Is similarly
connected to a   15   axially confined in bearings 98 and 99 and worm wheel
68 engaging a worm 69 driven         having on it a hand wheel 100 so that
by from  a motor 70, the housing 71 being         rotating the shaft 97 by
means of a hand wheel attached to a support member 72 to which the    100
the slider 90 can be moved up and down to gearbox 63 is also attached, the
gearbox 63    fix the position required to produce a tube of a again having
a bracket 73 which supports the   20   certain diameter, but to avoid
distortion of the shaft 74 of the two forming rollers 75 and 76,  tube as
it is formed the shaft 97 actuates a pair which have bearings 77 engaging
the shaft 74.   of sliders 102 operating on lateral extensions The shaft 74
is again positionable In a slot 78 In  103 of the frame member 91 and
carrying the bracket 73 so that by loosening the nut 79  rollers 104 on
brackets 105 so that rotation of the distance between the rollers 75 and 76
and   25   the shaft 97 through the bevel wheels 95 and the corresponding
rollers 55 and 56 can be      96 simultaneously moves the rollers 104
either selected. Alternatively rollers 76 and 75 can be  inwards or
outwards according to the required individually mounted and spring loaded.
diameter, but the sensing roller 85 is moved up In the case of this
embodiment of course the  and down at a proportional rate to effect the
curvature given to the strip as it is formed into a   so   required
sensing. helix is adjusted by varying the speed of the     By coupling the
transducer 89 to control the motors 62 and 70 and it will be realised for
speed of one of the motors 62 or 70 it is thus instance that the roller 56
can be driven at a  then possible to vary the differential speed to
different speed to the roller 55 by varying the  maintain the diameter of
the spiral being speeds of the motors, and this then has the   36   formed
through the sensing roller 85 which effect of varying the pressure on the
part A of  changed the speed of the motor according to the strip 1 as it is
fed forward between the   the position of the roller 85 in relation to the
rollers 55 and 75 in relation to the speed of that  arm 88 which in turn
actuates the transducer part B of the strip 1 between the rollers 56 and
89 to either increase or decrease the speed of 76, this differential
pressure ensuring that while  40   the relevant motor to maintain the
correct the two overlapping edges of the strip are      curvature of the
strip 1. forced together to engage the rib 27 in the       The strip 1
actually is fed in by means of a socket 26 one of these parts of the strip
is held  guide 107 which is shaped to feed the strip back relative to the
other part of the strip by the  correctly to the roller 55 and this guide
has on It differential speed of the rollers 55 and 56 to  45   rollers or
pins 108 which confine the strip cause the joined strip to be given a
curvature  correctly within the guide 107 but allowed to due to the
differential pressures existing in the  be drawn forward by the roller 55
at the correct two contiguous parts of the strip 1 being joined.  speed to
be forced into contact with the rollers This again allows the diameter of
the helical  55 and 75. tube being formed to be varied simply by  50
In this way if for instance the diameter of the varying the differential
speed of the motors 62  tube is to be increased the hand wheel 100 Is and
70 but the form of the invention now to be  simply rotated to move the arm
88 outwards described with reference to Figures 11, 12, 13  and
simultaneously to move the arms 105 and 14 adds a convenient form of
control to the  outward but at half the rate of movement of the operation
of the motors 62 and 70 and allows   55   arm 88 and the changed pressure
on the roller by a simple adjustment of a hand wheel a varia-  85 will
automatically compensate either the tion of the diameters of the tube being
formed.  motor 62 or 70 to achieve this varied diameter Referring now to
Figures 11, 12, 13 and 14   of the helical tube. This assembly therefore it
will be seen that again the rollers 55 and 56  makes it possible to produce
a progressively are used, driven by the motors 62 and 70   60   tapered
tube, or a tube varying substantially in through the gearboxes 63 and 71,
but the        diameter along its length according to a differential speed
can be achieved by varying  required program. the speed of one of the
motors 62 or 70 by       In normal operation, in the production of means of
a sensing roller 85 which is mounted  constant diameter tubing, both the
drive rollers in a fork 86 on a stem 87 which in turn is     55 and 56 turn
at approximately the same 5  



9                  0011916                      10 speed and preferably
with the main drive roller    As in operation the frame 1 12 rotates as the
55 turning at a constant speed. The roller 56    drive roller 111 drives
the frame around by may be varied in speed under the control of the
reaction of the helical tube which is prevented size sensing roller 85 to
correct any change in  from  rotating. The strip 1 must be fed to diameter
of the helical convolution being    5    between the rollers 110 and 111
and this can produced.                                        be achieved
by mounting a spool 122 with a Any increase in the helical diameter causes
coil of strip 123 on it (shown in dotted lines) on the size sensing roller
to rise from its normal  a support shaft 124 on the frame 112 the strip
position, which through  electronic control      can be unwound and by
following generally the means varies the speed of the motor 70 driving   10
path of the arrow 125 will feed to between the the roller 56, with the
roller 56 then increasing  rollers 1 10 and 111. in speed. This increase in
speed of the roller 56  The drive roller 111 is of similar construction in
relation to the roller 55 reduces the diameter  to that shown in Figure 7,
for the roller 33, that of the helix being produced until the size-      is
it has a resilient portion X and a resilient but sensing roller 85 has
returned to Its normal  15   expandable portion Y which Is tensioned by
the. position.                                        nut 127 to determine
the required: differential If the size-sensing roller drops below Its
drive to produce the required diameter of the normal position, the roller
56 will reduce in    helically formed tube. speed until the helix has
caused the sensing       This form of device is particularly suitable for
roller to return to its normal position.   20   large tubes which, for
instance, must be To change the diameter of the helical tube,    embedded
in the ground, and can be formed by the horizontal sensing rollers 104 are
moved     allowing the chassis 114 to move forward as into position
relative to the axial centre line of  the tube is manufactured. the helical
tube. This change may be made at        This principle can, of course, be
applied In any time either before or during the time that  25   various
ways but the machine must be shaped the helix is being produced.
to allow free feed to the rollers 110 and 111. As the rollers 104 are
connected to move         The electrical feed to the motor 1 16 can be with
the roller 85 but through half the distance  taken to it in any suitable
manner. when the hand wheel 100 is rotated the              The machine
described in this Figure may be sensing roller 85 will be positioned to
vary the   30   changed for hand operation by simply mounting speed of the
roller 56 and the diameter of the   and spindles of the rollers 1 10 and
111 on an helical convolution which is being produced will  arm secured to
a spindle on a support frame at change, thus permitting the diameter of a
tube   the axis of the tube to be formed and rotating to be progressively
varied as it Is produced     the roller 111 by a hand crank whereupon the
either to produce a tube having a constant taper   35   rollers will drive
the arm around the helical con- along its length or a tube of varying
dimension  volution of the tube. along its length.
Obviously the roller 111  can be replaced by As the tube being formed
rotates in any of     the two-roller assembly shown particularly In the
foregoing embodiments support means are      Figure 9 rather than the
embodiments shown provided such as the frame bars 106 having on   40
which uses a single variable-diameter roller. them anti-friction roller 109
which frame bars      So far as the sealing of the helical joint in the in
turn may be carried by means of a "Y"         tube is concerned, this can
be achieved by shaped assembly mounted on a common base         engaging
the rib 27 in the groove 26 and which in turn may be mounted on a mono-rail
locking it by forcing the locking rib 29 behind (not shown).
45   the expanded end of an adjacent rib 28 of the In the form shown in
Figure 15 the joining        strip 1, but a sealant can be applied to the
join roller 1 10, which corresponds to the roller 30 of  through, for
instance, a tube T as shown in Figure 7, and the feed roller 111, which
corres-  Figure 1. Sealant could be pre-applied to the ponds to the
compound feed roller 33 of Figure   strip or a sealing compound could be
used, and 7 are carried on a frame 112 which can rotate   so   if the
helical tube is to be strengthened a in a ring 1 13 on a chassis 1 14
provided with   strengthening member such as a wire or a high transport
wheels 115, the frame 112 also         tensile ribbon could be fed in with
the strip, for carrying a motor 1,16 which drives the feed      instance,
at the area designated 131 in Figures roller 111 through a chain 1 17. In
this embodi-  4 and 5 or at any of the areas 132 between the ment a strip 1
is fed between the rollers 110   55   ribs when these are present. and 111
and when a first convolution has been formed it is held against rotating in
any suitable  Claims manner and if drive continues the rollers 110 and 11 1
force the frame 1 12 around in the ring,  1. The method of forming tubes
from strip in and the chassis 114 is moved forward as the   60   which a
strip (1) having a complementary rib helical tube is formed.
(27) and groove (26) spaced apart on the strip, To allow the rotation the
frame 112 has on     each to extend longitudinally and to be its
circumference a track 120 engaged by         oppositely facing on the
strip, is guided into a rollers 121 rotatably carried In the ring 113
helical configuration to overlap the edges of the fixed to the chassis 114.
65   strip, with the rib (27) in register with the 6 



9                  0011916                       10 speed and preferably
with the main drive roller     As in operation the frame 1 12 rotates as
the 55 turning at a constant speed. The roller 56     drive roller 111
drives the frame around by may be varied in speed under the control of the
reaction of the helical tube which is prevented size sensing roller 85 to
correct any change in  from  rotating. The strip 1 must be fed to diameter
of the helical convolution being    6    between the rollers 110 and 111
and this can produced.                                         be achieved
by mounting a spool 122 with a Any increase in the helical diameter causes
coil of strip 123 on it (shown in dotted lines) on the size sensing roller
to rise from its normal   a support shaft 124 on the frame 1 12 the strip
position, which through  electronic control       can be unwound and by
following generally the means varies the speed of the motor 70 driving   to
path of the arrow 125 will feed to between the the roller 56, with the
roller 56 then increasing  rollers 1 10 and 1 1 1. in speed. This increase
in speed of the roller 56   The drive roller 111 is of similar construction
in relation to the roller 55 reduces the diameter  to that shown in Figure
7, for the roller 33, that of the helix being produced until the size-
is it has a resilient portion X and a resilient but sensing roller 85 has
returned to its normal  15   expandable portion Y which is tensioned by the
position.                                         nut 127 to determine the
required differential If the size-sensing roller drops below its     drive
to produce the required diameter of the normal position, the roller 56 will
reduce In     helically formed tube. speed until the helix has caused the
sensing        This form of device is particularly suitable for roller to
return to its normal position.    20   large tubes which, for instance,
must be To change the diameter of the helical tube,     embedded in the
ground, and can be formed by the horizontal sensing rollers 104 are moved
allowing the chassis 114 to move forward as into position relative to the
axial centre line of  the tube is manufactured. the helical tube. This
change may be made at        This principle can; of course, be applied in
any time either before or during the time that   25   various ways but the
machine must be shaped the helix is being produced.                    to
allow free feed to the rollers 110 and 111. As the rollers 104 are
connected to move          The electrical feed to the motor 116 can be with
the roller 85 but through half the distance  taken to it in any suitable
manner. when the hand wheel 100 is rotated the              The machine
described in this Figure maybe sensing roller 85 will be positioned to vary
the   30    changed for hand operation by simply mounting speed of the
roller 56 and the diameter of the    and spindles of the rollers 1 10 and
111 on an helical convolution which is being produced will  arm secured to
a spindle on a support frame at change, thus permitting the diameter of a
tube    the axis of the tube to be formed and rotating to be progressively
varied as it is produced      the roller 111 by a hand crank whereupon the
either to produce a tube having a constant taper   35   rollers will drive
the arm around the helical con- along its length or a tube of varying
dimension   volution of the tube. along its length.
Obviously the roller 111 can be replaced by As the tube being formed
rotates in any of     the two-roller assembly shown particularly in the
foregoing embodiments support means are       Figure 9 rather than the
embodiments shown provided such as the frame bars 106 having on   40
which uses a single variable-diameter roller. them anti-friction roller 109
which frame bars      So far as the sealing of the helical joint in the in
turn may be carried by means of a "Y"          tube is concerned, this can
be achieved by shaped assembly mounted on a common base          engaging
the rib 27 in the groove 26 and which in turn may be mounted on a.
mono-rail     locking it by forcing the locking rib 29 behind (not shown).
45   the expanded end of an adjacent rib 28 of the In the form shown in
Figure 15 the joining      strip 1, but a sealant can be applied to the
join roller 1 10, which corresponds to the roller 30 of  through, for
instance, a tube T as shown in Figure 7, and the feed roller 111, which
corres-  Figure 1. Sealant could be pre-applied to the ponds to the
compound feed roller 33 of Figure    strip or a sealing compound could be
used, and 7 are carried on a frame 112 which can rotate   50   if the
helical tube is to be strengthened a in a ring 1 13 on a chassis 1 14
provided with    strengthening member such as a wire or a high transport
wheels 115, the frame 112 also          tensile ribbon could be fed in with
the strip, for carrying a motor 1,16 which drives the feed       instance,
at the area designated 131 in Figures roller 1 1 1 through a chain 1 17. In
this embodi-  4 and 5 or at any of the areas 132 between the ment a strip 1
is fed between the rollers 110   55   ribs when these are present. and 111
and when a first convolution has been formed it is held against rotating in
any suitable  Claims manner and if drive continues the rollers 110 and 111
force the frame 1 12 around in the ring,   1. The method of forming tubes
from strip in and the chassis 114 is moved forward as the   60   which a
strip (1) having a complementary rib helical tube is formed.
(27) and groove (26) spaced apart on the strip, To allow the rotation the
frame 112 has on      each  to  extend  longitudinally and to be its
circumference a track 120 engaged by          oppositely facing on the
strip, is guided into a rollers 121 rotatably carried in the ring 113
helical configuration to overlap the edges of the fixed to the chassis 114.
55   strip, with the rib (27) in register with the 



6    0 011 916                       12 groove (26), and in which the
overlapping parts    which strip (1) has a complementary rib (27) of the
strip are pressed together on a joining     and groove (26) spaced apart on
said strip to roller (6; 30; 75-76; 110) characterised in        each
extend longitudinally and to be oppositely that the overlapping parts of
the strip are        facing on said strip, comprising a joining roller
pressed together on a Joining roller (6; 30; 75-  5    (6; 30; 75-76; 110)
rotationally supported on 76; 110) while maintaining  a differential
a support frame (9, 91, 112) to engage the strip pressure in the direction
of the feed of the strip  on one side thereof, said joining roller being
between that part of the strip being moved to      positioned to allow the
said strip passing overit the said joining roller (6; 30; 75-76; 110) and
to be curved around into a helical convolution to that part of the tube
formed by the helically   to   again engage the said joining roller to
overlap at wound strip beyond the said joining roller (6;     least the
edge portions of said strip and to align 30; 75-76; 110).
the  rib  (27) with  the groove (26), and 2. The method of claim 1
characterised In      comprising means (2; 33; 55-56; 111) to that
differential pressure is achieved by feeding  press the overlapping
portions together charac- the strip to the joining roller (6) by roller
means   15   terised by pressing the said overlapping edge (2, 4) ahead of
the joining roller while guiding   portions together while maintaining a
differ- the strip beyond the said joining roller by        ential forward
urging pressure on the two con- engaging the strip on spaced rollers (7)
having    tiguous parts of the strip which are positioned projecting
collars (25) arranged around a circle   on the said joining roller (6; 30;
75-76; 110) and urging the strip into helical configuration by   20
whereby to force the said rib (27) Into the said the rollers (7) and
collars (25) to force the over-  groove (26) whilst progressively forming a
lapping edges together on the joining roller.      helical tube from the
said strip. 3. The method of claim  I characterised in         10. A
machine according to claim 9 charac- that the said differential pressure is
achieved by  terised by drive rollers (2, 4) to engage the strip feeding
the strip (1) between the joining roller  25    ahead of the joining roller
(6), a series of guide (30; 75-76; 110) and a pressure roller (33;
rollers (7) beyond the said joining  roller 55-56; 111), and driving one of
the said           arranged around a circle on spindles (8) on the rollers
to move the said strip forward longi-      said support frame (9) to
deflect the said strip tudinally.
as it is urged forward into a helical convolution 4. The method of claim 3
characterised in  30   to overlap at least the edge portions of the said
that the strip (1) and the said convolution are    strip to align the said
rib (27) and groove (26) passed between the rollers (30, 33) at a
and to force the convolution down on to the location where at least one
said roller (33) has   said joining roller (6) to engage the said rib with
different diameters at the said strip and the said  the said groove,
whereby the said differential convolution whereby to achieve a differential
35   joining pressure is achieved by urging the said driving pressure.
strip forward against the retarding effect of the 5. The method of claim 3
characterised in        said guide rollers (7) which engage the con- that
the strip (1) and the said convolution are    volution of the strip. passed
between the rollers (55-56, 75-76)                  11. A machine according
to claim  10 further but one roller (55-56) is divided tohave two   40
characterised by collars (25) on the said guide sections, one (55) to
engage the said strip and    rollers (7) progressively displaced to guide
the the other (56) the said convolution, and the       said strip intoa
helical path by engaging the parts of the divided roller are driven at
different  edge of the said strip. rates of rotation   whereby   to
achieve a differential driving pressure.               45       12. A
machine according to claim 9, 10 or 6. The method of claim  5 characterised
in       11 characterised in that the said joining roller that the speed of
at  least one of the said      (110) and the said driving roller (111)are
sections of the said divided roller (55-56) is   mounted on the frame
member (112), and by varied to vary the diameter of the helical tube
means (120;121;113;114) to allow the said being formed.
50   frame member (112) to rotate about the axis of 7. The method of claim
6 characterised in       the said tube being formed. that the speed of the
said roller is controlled by    13. A  machine according to claim  9
charac- engaging  a sensing member (85) on the said        terised by a
roller (33) also carried on the said helical tube, and causing the said
speed of said   support frame (9) positioned to engage the said roller to
be varied by the sensing member (85).   55 strip on  the  remote side of
the said strip to 8. The method of any one preceding  claim        press
the said strip on to the joining roller (30), characterised  in that the
joining  roller (110)   at least one of the said rollers being driven to
engaging  the  strip to provide  the  differential  form  a drive roller
(33) and at least one of the driving  pressure on  the  strip and  helical
con-  said rollers (33) having  a different diameter at volution is free to
move circularly about the axis    the area where the said roller engages
the said of the tube being  formed, and the  helical con-    strip and
where the  convolution  engages  the volution is held stationary about its
longitudinal  said roller, whereby  the said rib (27) is forced axis and
whilst the  said rollers are rotated  to  into the said groove (26) by
differential pressure drive them  about the  said longitudinal axis.
applied  to  the  said  strip  and  the  said con- 



9. A  machine  for forming  tubes from  strip,   65    volution  between
the  said rollers.    13                  0 011 916                      14
14. A machine according to claim 13 charac-    PatentahsprOche terised In
that least one of the diameters of the said roller (33) Is variable to
change the dia-      1. Das Verfahren zum Formen von Rohren meter of the
convolution produced thereby.        aus Streifenmaterial, bel dem  ein
Material- 15. A machine according to claim 9 charac-   5    streifen (1),
der eine komplementire Rippe (27) terised by a roller (55-56) carried on
the        und elne Nut (26) aufweist, die auf dem support frame (91)
engaging the said strip on     Materialstrelfen in elnem Abstand
voneinander the other side of the said strip to press the said  so
angeordnet sind, daB sie sich jewells in der strip on to the joining roller
(75-76), said roller  Lingsrichtung  erstreckken  und  auf dem (55-56)
being divided to have one part (55)   10    Materlalstrelfen voneinander
abgewandt sind, engage the said strip and the other part (56) to  in eine
schraubenlinienf8rmige Gestalt geffhrt engage the said convolution at the
said joining   wird, um die RUnder des Materialstrelfens so zur. roller,
and said machine being further charac-    Oberlappung zu bringen, daB die
Rippe (27) In terised by means to cause the said two parts      Deckung mit
der Nut (26) kommt, und bei dem (55-56) of the roller to have different
peri-   t5   die sich Oberlappenden Teile des Material- pheral speeds.
strelfens auf einer Zusammenffigungsrolle (6* 16. A machine according to
claim 15 charac-   30; 75-76; 11 0) zusammengepreBt werden, terised in that
the said divided roller is arranged  dadurch gekennzeichnet, daB die sich
Ober- to be driven to have the two parts (55-56)        lappenden Teile des
Materialstreifens auf elner with different peripheral speeds.           20
ZusammenfOgungsrolle (6; 30; 75-76; 110) 17. A machine according to claim
.16 charac-    -   zusammengepreBrf  werden,  wahrend  elh terised In that
the said two parts (55-56) of     Differentialdruck in der Richtung des
Vor- the driven roller are of similar diameter but are  schubs des
Materialstrelfens zwischen dem- arranged to be driven at different rates of
jenigen Teil des Materialstreifens, der In Rich- rotation.
25   tung auf die genannte ZusammenfOgungsrolle 18. A machine according to
claim 15, 16 or      (6; 30; 75-76; 110) bewegt wind, und dem- 17
characterised in that the roller parts (55-   jenigen Tell des Rohres
aufrechterhalten wird, 56) are at least faced with a resilient rubber-like
welcher  durch  den  schraubenlinienfdrrig material.
gewirkkelten  Materialstreifen  jenseits  der 30    genannten
ZusammenfOgungsrolle (6; 30; 75- 19. A machine according to any one of
76; 110) gebildet wird. claims 15 to 18 characterised in that the driving
2. Das Verfahren nach Anspruch 1, dadurch means for the roller parts have
the rate of rota-  gekennzeichnet, daB  der  Differentialdruck tion of at
least one of the sald rollers variable by  dadurch hervorgerufen wird, daB
der Material- mechanism  connected to a sensing member   35   streifen der
ZusammenfOgungsrolle (6) durch (85) in the path of a said helical
convolution   Rollenmittel (2, 4) vor der ZusammenfOgungs- formed from the
strip whereby to maintain a       rolle zugefuhrt wird, wahrend der
Material- selected diameter of the said helical con-        streifen Ober
die ZusammenfOgungsrolle hinaus volution  by increasing  or decreasing the
dadurch gefahrt wird, daB der Materlalstreifen differential speed of the
roller parts according to  40    durch in Abstinden vonelnander angeordnete
the pressure applied on the sensing member        Rollen (7) erfaBt wird,
die mit vorspringenden (85).
Bunden (25) versehen und auf einem  Krels 20. A machine according to claim
19 charac-     angeordnet sind, und daB der Materialstreifen terised in
that one of the roller parts (55-56) is  durch die Rollen (7) und Bunde
(25) in die mounted coaxially with the other on coaxial   45
schraubenlinienfOrmige Gestalt gebracht wird, shafts supported in bearings
on a support frame    um  die sich Oberlappenden Rander auf der (91), said
frame also supporting a pair of guide  ZusammenfOgungsrolle  unter
Kraftaufwand members (104) positioned one toward each
zusammenzubringen. side of the roller parts (55-56) so as to engage     3.
Das Verfahren nach Anspruch 1, dadurch opposite sides of a helical
convolution formed   50   gekennzeichnet, daB der genannte Differential- by
a strip urged forward by the one roller part   druck dadurch hervorgerufen
wird, daB der (55) together with the sensing member (85)
Materialstrelfen (1) zwischen der Zusammen- which is disposed between the
guide members       fGgungsrolle (30; 75-76; 110) und einer (104) but
opposite the roller parts (55-56) In     Druckrolle (33; 55-56; 111)
zugef~ihrt wird relation to the helical convolution, and charac-   55   und
da& elne der genannten Rollen ange- terised by a speed control for at least
one of the  trieben wird, um  den genannten Material- driving means for the
roller- parts (55-56),       streifen In der Lingsrichtung vorwartszube-
means interconnecting the sensing member           wegen. (85) with the
speed control, and means to move       4. Das Verfahren nach Anspruch 3,
dadurch the guide members (104) simultaneously to   60   gekennzeichnet,
dal3 der Materlalstreifen (1) define a larger or smaller circle passing
through  und die genannte Wendel zwischen den Rollen a plane between the
roller parts (55-56) and      (30, 33) an  elner Stelle hindurchgefuhrt the
joining roller (75) whereby to vary the differ-  werden, an der mindestens
eine der genannten ential drive between roller parts (55-56) to
Rollen (33) unterschiedliche Durchmesser an 



vary the diameter of a tube being formed.    66   dem   genannten
Materialstrelfen  und  der 8    15                  0011 916
16 genannten Wendel aufweist, um  hierdurch       zusammenzupressen,
dadurch gekennzeichnetj :-iv einen Differentialantriebsdruck zu srzeugen.
dciam  die genannten sich Oberlappenden Rand- 5. Das Verfahren nach
Anspruch 3, dadurch     abschnitte zusammengepre~t warden, wahrend
gekennzeichnet, daB der Materialstreifen (1)     ein in der
Vorwartsrichtung wirkender Differ- und die genannte Wendel zwischen den
Rollon    5    entialdruck auf die beiden aneinander angren-k ;   (55-58;
75-76) hindurchgefuhrt werden,          zenden Teile des Materialstreifens
aufrechter- das jedoch eine Rolle (55-56) in zwei Absch-     halten wird,
die auf der genannten Zusammen- nite unterteilt ist, von denen einer (55)
den   ffgungsrolle (6; 30; 75-76; 110) angeordnet genannten
Materialstreifen und der andere (50)   sind, um  die genannte Rippe (27) In
die. die genannte Wendel erfaBt, und daB, die  tO   genannte Nut (26)
hineinzudrOcken, wahrend, Abschnitte der unterteilten Rolle mit ver-
aus dem  genannten  Materialstreifen, fort- schiedenen
Drehgeschwindigkeiten   ange-       schreitend sin schraubenlinienf6rmiges
Rohr trieben- warden, wodurch  ein  Differential-     geformt wird.:
antriebsdruck hervorgerufen wird.                   10. Maschine nach
Anspruch 9, gekenri- 6. Das Verfahren nach Anspruch 5, dadurch   is
zeichnet durch Antriebsrollen (2, 4) zum Erdao gekennzeichnet, dao  die
Geschwindigkelt        sen des Materialstreifens vor der Zusammen-"
mindestens eines der genannten Abschnitte der   frigungsrolle (6), einen
Satz von Fahrungsrollen genannten unterteilten Rolle (55-56) varliirt
(7), die jenseits der genanntsn Zusammer- wird, um den Durchmesser des zu
formenden        ffgungsrolle Ober einen Kreis verteilt auf
schraubenlinienf8rmigen Rohres zu variieren.    20.   Achsen (8) auf dern
genannten Traggestell I 7. Das Verfahren nach Anspruch 6, dadurch  -
angeordnet sind, um den genannten Materiii- gekennzeichnet, daB die
Geschwindigkeit der      streifen umzulenken, wihrend er unter Kratt-
genannten Rolle dadurch geregelt wird, dae ein   aufwand in der
Vorwartsrichtung bewegt und Fuhielement  (85)  zur Anlage  an  dem
zu einer schraubenlinienformigen Wendel ge- schraubenlinienformigen Rohr
gebracht wird,  25   formt wird, um mindestens die Randabschnitte und daB
veranlaSt wird, daB die genannte         des genannten  Materialstreifens
zu ubr- Geschwindigkeit der genannten Rolle durch das   lappen, damit die
genannte Rippe (27) auf die Fuhlelement (85) variliert wird.
Nut (26) ausgerichtet und die Wendel nach un- 8. Das Verfahren nach jedem
beliebigen        ten gegen die genannte ZusammenfOgungs- vorausgehenden
Anspruch, dadurch gekenn-  3o   rolle (6) gedruckt wird, um die genannte
Rippe zeichnet, dag die Zusammenffigungsrolle (110),   in Eingriff mit der
genannten Nut zu bringen, die an dem Materialstreifen angreift, um den
wobei der genannte Differentialzusammen- Differentialantriebsdruck  auf den
Material-    fOgungsdruck dadurch hervorgerufen wird, daB streifen und die
schraubenlinienformige Wendel   der genannte Materialstreifen unter
Kraftaaf- aufzubringen, ungehindert Kreisbewegungen   35    wand in der
Vorwartsrichtung entgegan der vder- um die Achse des zu formenden Rohres
aus-        z6gernden Wirkung der genannten Fuhrungs- fGhren kann und dal
die schraubenlinienf&r-      rollen (7) bewegt wird, welche mit der Wendel
mige Wendel gegenulber ihrer Lingsachse orts-    des Materialstreifens
zusamrnenarbelten. fast gehalten wird, wahrend die genannten Rol-      11.
Maschine nach Anspruch 10, faerne len gedreht warden, um sie um
die-genannte  40    gekennzeichnet durch Bunde (25) an den Lingsachse herum
anzutreiben.                    genannten  FOhrungsrollen  (7), die  fort-
9. Eine Maschine zurn Formen von Rohren        schreitend so gegeneinander
versetzt sind, daB aus Streifenmaterial, wobei der Material-        sie
den  ganannten  Streifen  lAngs ainer streifen (1) eine komplementire Rippe
(27) und   schraubenlinienf6rmigen Bahn-dadurch fOhren, eine Nut (26)
aufweist, die auf dem Material-  45    daB sie mit dem Rand des genannten
Material- streifen durch einen Abstand voneinander         streifens
zusammenarbeiten. getrennt und so angeordnet sind, da slie sich in   12.
Eine Maschine nach Anspruch 9, 10 odar der Langsrichtung erstrecken und auf
dem         11, dadurch gekennzeichnet, daB die genannte Materialstreifen
voneinander abgewandt sind,     ZusammenfOgungsrolle (110) und die genannte
umfassend eine ZusammenfOgungsrolle (6; 30;  50    Antriebsrolle 1111J auf
daem Gestellteil (112) 75-76:110), die auf einemTraggesteli (9,91,
gelagert sind, sowie.durch Mittel (120; 121; 112) drehbar gelagert ist, umr
mit dem Material-  113; 1 14), die es dern genannten Gesteliteil streifen
auf einer Seito desselben zusammen-    (112) erm6glichan, um die Achse des
genann- zuarbeiten, wobei die genannte Zusammen-         ten zu formenden
Rohres zu rotieren. fOgungsrolle so angeordnet ist, daB sle es dem   55
13. Esne Maschine nach Anspruch 9, gekenn- genannten Materialstreifen
ermoglicht, sich     zeichnet durch aine Rolle (33), die ebenfalls auf Ober
sie hinwegzubewegen, um  zu einer           dem genannten Traggestell (9)
gelagert und so schraubenlinienformigen Wendel gebogen zu        angeordnet
ist, daB sie mit dem genannten warden  und  erneut mit der genannten
Materialstreifen auf der abgewandten Seite des Zusammenfugungsrolle
zusammenzuarbeiten,   60   genannten   Materialstreifens   zusammen- um
mindestens die Randabschnitte des genann-     arbeitet, um den genannten
Materialstreifen an ten Materialstreifens zu uiberlappen und die     die
ZusammenfOgungsrolle (30) anzupressen, Rippe (27) auf die Nut (26)
auszurichten, wobel  wobei mindestens eine der genannten Rollen 



Mittel (2; 33; 55-56; 111) vorhanden sind,       angetrieben wird, um eine
Antriebsrolle (33) zu umn  die  sich  Oberiappenden  Abschnitte   65
bilden, und wobei mindestens eine der genann- 9 U
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ainen anderen Durchmesser an       20. Eine Maschine nach Anspruch 19, da-
der Stalle hat, an der die genannte Rolle mit    durch gekennzeichnet, da
aeiner der Roilen- dem  genannten Materialstreifen zusammen-       tell.
(55-56) gleichachsig mit dem anderen arbeitet, sowle dort, wo die Wendel
mit der      auf gleichachsigen Wellen gelagert ist, die. in genannten
Rolle zusammenarbeitet, so dag die    5    Lagem auf einem Traggestell (91)
gelagert sind, genannte Rippe (27) in die genannte Nut (26)     daB das
genannte Gestell ferner ein Paar von durch 'einen Differentialdruck
hineingedruckt    Fihrungsteilen. (104) unterstutzt, von denen wird, dor
auf den genannten Materialstrelfen    jeweils eines jeder Seite der
Rollentaile (55- und die genannte Wendel zwischen. den            56)
zugewandt ist, so dag sie mit voneinander genannten Rollen aufgebracht
wird.  !0   abgewandten Seiten ainer schraubenlinienf6r- 14. Eine' Maschine
nach Anspruch 13,          migen Wendel zusammenarbeiten, die durch dadurch
gekennzeichnet, daB mindestens einer     einen Materialstreifen gebildet
wird, welcher der Durchmesser der genannten Rolle .(33)        durch den
einen Rollenteil (55) unter Kraft- veriabel !st, um den Durchmesser der
durch sie   aufwand zusammen mit dem Fuhlelement (86) erzeugten Wendel zu
verindern.             it   in der Vorwartsrichtung bewegt wird, das zwi-
15. Eine Maschine nach Anspruch 9, gekenn-    schen den Fuhrungsteilen
(104), jedoch genen- zeichnet durch eine Rolle (55-56), die auf       uber
den Rollenteilen (65, 66) in Beziehung zy einem Traggestell (91) gelagert
ist und mit dem  der schraubenlinenf6rmigen Wendel angeord- genannten
Materialstreifen auf der anderen       net ist, und gekennzeichnet durch
einen Gesch- Seite  des   genannten   Materialstreifens   20
windigkeitsregler fOr mindestens eines der zusammenarbeitet,  urn  den
genannten          Antriebsmittel for die Rollenteile (55-56), Mit-
Materialstreifen au die Zusammenfugungsrolle    tel, die das Fuhlelement
(85) mit dem Gesch- (75-76) anzupressen, dao die genannte Rolle
windigkeitsregler verbinden, sowie Mittel, umr (55-56) unterteilt ist, so
daB sie einen Absch-  die  FOhrungsteile  (104)  gleichzeitig  zu nitt (55)
aufweist, der mit dem  genannten   25   bewegen, um einen groderen oder
kleineren Materialstreifen  zusammenarbeitet, wahrend      Kreis zu
bestimmen, der durch sine Ebene zwi- der andere Abschnitt (56) mit der
genannten      schen den Rollenteilen (55-56) und der Wendel an der
genannten Zusammenfugungs-         ZusammenfOgungsrolle (75) verlauft, um
den rolle zusammenarbeitet, und daB die genannte     Differentialantrieb
zwischen den Rollenteilen Maschine ferner gekennzeichnet ist durch Mit-  30
(55-56) zu verstellen, um den Durchmesser tel, um zu veranlassen, daB sich
die beiden      aines zu formenden Rohres zu variieren. genannten
Abschnitte (55-56) der Rolle mit verschiedenen    Umfangsgeschwindigkeiten
Revendications bewegen. 16. Eine Maschine nach Anspruch 15,   35         1.
Proced6 pour former des tubes A partir dadurch gekennzeichnet,. dao  die
genannta..     d'une bande, dans lequel une bande (1) corn- unterteilte
Rolle so antriebbar ist, da& sich die  portant une nervure (27) et une
rainure (26) beiden Abschnitte (55-56) mit verschledenen
compl6mentaires espac6es l'une de l'autre sur Umfangsgeschwindigkelten
bewegen.               Ia bande, de manirea A s'etendre chacune longi- 17.
Eine Maschine nach Anspruch  18,   40   tudinalement et A etre orient6es de
faqon oppo- dadurch gekennzeichnet, dag die genannten        s6e sur cette
bands, et guidees suivant une con- beiden Abschnitte (55-56) der
angetriebenen      figuration hilicaidale de maniere qua les bords Rolle
von ahnlichem Durchmesser, jedoch so       de la bande se recouvrent, la
nervure (27) sa eingerichtet sind, daBg sie mit verschiedenen   trouvant en
regard de la rainure (26), et dans Drehgeschwindigkeiten antreibbar sind.
45   lequal les parties de ia bands qui se recouvrent 18. Eine Maschine
nach Anspruch 15, 16        sont press6es ensemble contre un rouleau oder
17, dadurch gekennzaichnet, dao  die        d'assemblage (6; 30: 75-76;
110), carac- Rollenabschnitte (55-56) mindestens mit         t6ris6 par le
fait qua les parties de la bands qui einem  elastischen gummiahnlichen
Material      se recouvrent sont pressess ensemble contre Oberzogen sind.
50   un rouleau d'assemblage (6; 30; 75-76: 110) 19. Eine Maschine nach
ainem jeden der An-    pendant qu'une pression diffbrentielle est main-
spruche 15 bis 18, dadurch gekennzeichnet,      tenue dans la direction
d'avance de la bande das bei den Antriet~smitteln fOr die Rollentelle
entre la partle de la bande qui est deplacee, die Drehgeschwindigkeit
mindestens einer der    jusqu'audit rouleau d'assemblage (6; 30; 75-
genannten Rollen mittels sines Mechanismus   55   76; 110) et la partie du
tube form6e par la variabel ist, der mit einem Fuhlelement (85) in  bande
enroulbe hblicofdalement au-delA dudit der Bahn der genannten, aus dem
Material-       rouleau d'assemblage (6; 30; 75-76; 110). streifen
gebildeten  schraubenlinienf6rmigen      2. Procedb suivant la
revendication 1, carac- Wendel verbunden ist, wodurch ein gewAhlter
tbrisb par le fait qua l'on obtient la pression 



Durchmesser der genannbtn schraubenlinien-   60   diffbrentielle en
avangant la band. jusqu'au formigen Wenden dadurch aufrechterhalten
rouleau d'assemblage (6) a I'aide d'un agence- wird, daM die
Differentialgeschwindigkeit der    ment de rouleaux (2, 4) se trouvant en
avant du Rollenteile entsprechend dam auf das FOhlele-   rouleau
d'assemblage tout an guidant la bands ment (85) aufgebrachten Druck
vergr6lert oder    au'dela dudit rouleau d'assemblage en la faisant
verkleinert wird.                          65   venir contre les rouleaux
espaces (7) qui com- 10 *                 . I 11111111111~~1111111 i
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:g.   porte des collets saillants (25) et qui sont dis-    supporte de
faqon tournante sur un bati de sup- pos6s autour d'un cercle et en poussant
la          port (9; 91;112) de manere A porter contre la bands pour
qu'elle prenne une configuration         bands sur un des cdt6s de
cells-cl, ledit rouleaLu j t    helicoldale a l'aide des rouleaux (7) et
des        d'assemblage etant positlonne de maniere A collets (25) de
maniere A refouler ensemble    s    permettre A ladite bands passant sur co
rouleau contre le rouleaux d'assemblage les bords qul       de se courber
autour de ce dernier en formant se recouvrent.,
une spire h6licoTdale pour venir porter de 3. Procede suivant la
revendication 1, carac-    nouveau contre ledit rouleau d'assemblage do
terise par le fait quo l'on obtient ladite presston  maniere qu'au moins
les parties de bord de differentielle en avangint la bande (1) entre le
,o   ladite bande se recouvrent et quo la norvure rouleau d'assemblage (30;
75-76;110) et un          (27) soit align6e avec Is rainure 126) et corn-
rouleau presseur (33; 55-56; 111) et en en-         prenant un moyen (2;
33; 55-56; 111) pour. 4      tratnant un desdits rouleaux de maniere qu'il
presser lune contre l'autre les parties qui se deplace ladite bands vers
l'avant longitudinale-    recouvrent, caracterisee par le fait quo lesdites
ment.                                        ti   parties de bord qui se
recouvrent sont press6es, 4. Procede suivant la revendication 3, carac-
l'une contre l'autre tandis qu-une pression diffm- terise par le fait que
l'on fait passer Is bande (1)  rentielle de poussee vers lravant est
maintenue et ladite spire entre les rouleaux (30, 33) A un    sur les deux
parties contigues de la bando qui so. endroit ob au moins un desdits
rouleaux (33) a      trouvent sur ledit rouleau d'assemblage (6; 30; des
diametres differents A l'endroit de ladite   20    75-76; 110) ,de manire A
refouler ladite bande et de ladite spire, grace A quol on obtient   nervure
(27) dans ladite rainure (26) tout en for- une pression dentratnement
differentielle.          mant progressivement un tube helicoidal A 5.
Procede suivant la revendication 3, carac-    partir de ladite bands.
terise par le fait que l'on fait passer la bands (1)   10. Machine suivant
la revendication 9S et ladite spire entre les rouleaux (55-56; 75-   25
caracterisee par des rouleaux d'entratnement (2, 76) mais qu'un rouleau
(55-56) est divise de        4) destines A porter contre la bands en avant
du manlere A comporter deux sections, I'une (55)       rouleau d'assemblage
(6), une seris de rouleaux de ces sections etant destinee a porter contre
de guidage (7) se trouvant au-dela dudit rouleau ladite bands et l'autre
(56) de ces sections etant  d'assemblage et disposees autour d'un cercle
destin6e A porter contre ladite spire, et que les   3o    sur des axes (8)
montes sur ledit bat! du support parties du rouleau divise sont entratn~es
A des     (9) pour devier ladite bands lorsqu'elle est vitesses de rotation
differentes, grace A quoi on   pouss6e en avant en formant une spire heli-
obtient une pression d'entralnement diffbr-         co'dale de maniere
qu'au moins les parties de entielle.
bord de ladite bands se recouvrent et que ladite 6. Procede suivant la
revendication 5, carac-   35    nervure (27) et ladite rainure (26) soient
alig- -.4..  tbrise par le fait quo l'on modifie la vitesse d'au  nbas et
de maniere que la spire soit refoul~e. moins une desdites sections dudit
rouleau           vers le bas contre ledit rouleau d'assemblage divisb
(55-56) pour modifier le diametre du         (6) pour engager ladite
nervure dans ladite tubs helicoidal quo l'on forme.
rainure, grace a quoi on obtient ladite prossion 7. Proc6de suivant la
revendication 6, carac-   40    differentielle d'assemblage en poussant
ladite terise par le fait que l'on commando Ia vitesse     bands vers
l'avant A l'encontre de l'effet de dudit rouleau en faisant porter un
element de       retardement desdits rouleaux de guidage (7) qui detection
(85) contre ledit tube helicoidal et en   portent contre la spire de la
bands. faisant varier ladite vitesse dudit rouleau a I'aide   11. Machine
suivant la revendication 10, de Il elment de detection (85).
45    caracterisee en outre par des collets (25) dis- 8. Proc6de suivant
l'une quelconque des          poses sur lesdits rouleaux de guidage (7) et
revendications prbcbdentes, caracterisi par le      d6cales progressivement
de maniere A guider fait quo le rouleau d'assemblage (110) portant
ladite bands suivant un trajet helicodal en contre Ia band. pour appliquer
la pression          portent contre le bords de ladite bands.
d'entratnement differentielle a cette bands et A   50  12. Machine suivant
les revendicatiorns 9, 10 la spire hblicoldale psut se dbplacer librement
ou 11, caracterisee par le fait quo ledit rouleau circulairement autour de
l'axe du tube en cours     d'assemblage (110) et ledit rouleau d'entralne-
de formation et quo la spire hblicoTdale est        ment (111) sont mont6s
sur l'element de bati maintenue fixe autour de son axe longitudinal et
(1 12) et qu'un moyen (120; 121; 1 13; 1 14) cola pendant quo lesdits
rouleaux sont en-   55    permet audit eloment de bAti (112) de tourner
tratnes en rotation de m aniore qu'ils soient en-   autour de I'axe dudit
tube en cours de forma- tratnes autour dudit axe longitudinal.
tion. 



9. Machine pour former des tubes a partir           13. Machine suivant la
revendication 9, d'une bande, cette bands (1) comportant une
caracterisee par un rouleau (33) supporte nervure (27) et une ralnure (26)
comple-   60   dgalement par le bati de support (9) dispose de mentaires
espacees l'une de l'autre sur ladite      maniere A porter contre ladite
bands, sur le c6te bands de maniere a s'6tendre chacune longi-
opposA de celle-ci, pour presser ladite bands tudinalement et a etre
orientees de fagon           contre le rouleau d'assemblage (30), au moins
opposee sur ladite bands, comprenant un             un desdits rouleaux
etant entratne de maniere a rouleau d'assemblage (6; 30; 75-76; 110)   65
former un rouleau d'entratnement (33) et au . . if   ,.  1 1 ,     Mmliii
II il~l  Hh11lli111111    21                  0011 916,
22( moins un desdits rouireaux (33) ayant un dia-        19. Machine
suivant lune quelconque des metre different A I'endroit de la zone oO ledit
revendications- 15 a 18. caracteris6e par le afit rouleau porte contre
ladite bande et od la spire  quo lea moyens d'entratnement des parties de
porte contra ledit rouleau, grAce A quoi ladite   rouleau peuvent modifier
la vitesse de rotation nervure (27) est refoul6e dans ladite rainure    6
d'au moins un desdits rouleaux A l'aide d'un (26) par la pression
diffirentielle appliqude A   m6canisme relie A un element de detection (85)
ladite banda et A ladite spire entre lesdits      se trouvant dans le
trajet de ladite spire h611- rouleaux.
coldale formie A partir de la bands, grace a quoi 14. Machine suivant la
revendication 13.        un diametre choisi de ladite spire hilicordale est
caracterisee par le fait qu'au moins un des dia-   10    maintenue par
augmentation ou diminution de metres dudit roulaau (33) pout 8tre modifii
la vitesse diffirentielle des parties de rouleau pour modifler le diametre
de la spire produit par  selon Ia pression appliquee A 1116ment de ce
rouleau.   -                                   ditection (85). 15. Machine
suivant la revendication 9,           20. Machine suivant la revendication
19. caracterisee par un rouleau (55-56) supporti  t5   caracterisie par le
fait qu'une premiere dos- par 1e biti de support (91) et portant contra
dites parties de rouleau (55-56) eat mont" ladite bands sur l'autre c8t6 de
cette dernlere   coaxialement a la seconde partie sur des axes pour presser
ladite bande contre ledit rouleau    coaxiaux supportis dans des paliers
sur un biti d'assemblage (75-76), ledit rouleau (55-56)       de support
(91), ledit bati supportant aussi une itant divise de manlere a comporter
une partle   20    paire d'elements de guidage (104) dont un est (55)
portant contre ladite bands et une autre     positionne vers chaque cotb
des parties de partie; (56) portant ladite spire A l endroit dudit  rouleau
(55-56) de maniere A porter contra 1o6 rouleau d assemblage, et ladite
machine itant     c8tes opposis d'une pire hillcolidale formee par en outre
caracterisie par un moyen grace au-      une bande pouss6e vers Ilavant par
la premlire quel Jes deux parties precitees (55-56) du   25    partie de
rouleau (55) conjointement avec lele- rouleau  ont  des  vitesses
piripheriques        ment de ditection (85) qui est dispose entre lee
differentes.                                      etements de guidage (104)
mais A l'opposde 16. Machine suivant Ia revendication 15,        des
parties de rouleau (55-56) par rapport a Ia caractbrisee par le fait quo
ledit rouleau divise  spire hilicaidale, et caracterisee par une corn- eat
agenci pour etre entratni de manire quo   30    mande de vitesse pour au
moins un des moyens lea doux parties (55-56) aient des vitesses
d'entratnement des parties de rouleau (55-- peripheriques differentes.
56). un moyen reliant mutuellement Ilelement 1 1. Machine suivant la
revendication 16,       de detection (85) a Ia commando de vitesse, at
caradterisie par le fait qua les deux parties pri-  un moyen pour deplacer
les iliments de citees (55-56) du rouleau entratni ont un dia-   35
guidage (104) simultanement de maniere a mitre similaire mais sont agencies
de maniere     difinir un cercle plus grand ou plus petit pas- A etre
entratnees A des vitesses de rotation,     sent par un plan compris entre
des parties do differentes.                                      rouleau
(55-56) et le rouloeu d'assemblage 18. Machine suivant la revendicatlon 15,
16     (75) de maniere A modifier ainsi l entratnement ou 17, caracteris6e
par le fait quo lea parties de   40    differentiel entre les parties de
rouleau (55- rouleau (55-56) sont au moins garnies par         56) pour
modifier le diametre d'un tube on une  matiere  ilastique  analogue  A  du
cours de formation. caoutchouc. .45 50 55 60 65 12    


