
carried out at any point subsequent to that  open tool which has a radius
of curvature where  the internal weld  was previously  approximately equal
to the radius of the applied, since through such internal welding  largest
tubular body which is intended to be the strip edges are secured to each
other  made on the apparatus.  Since the same 5   and the seam  can no
longer be ripped  shaping tool may thus be used to make tubular  70 apart.
If the known methods and apparatus  bodies of any diameter smaller than
twice as previously described were first used to  the radius of the tool,
the expense previously make tubular bodies of a certain diameter, required
for making separate tools for each and other bodies of a larger or smaller
dia-  different tube diameter is now considerably 10  meter were then to be
made, it was neces-  reduced, and the time previously required to  75 sary
to replace the shaping tool previously  change the tools is also saved.
Furthermore, used by one which had either a larger or  since the shaping
tool is completely open at smaller diameter, and, provided that the  one
side, it is possible closely to observe the strip to be used had the same
width as that  shaping process and to check that it proceeds 15  used for
making the previous bodies, to  properly. Contrary to the general previous
80 change the angle at which the strip of  assumption of any person
familiar with the material was fed to the shaping tool. If the  art of
producing closed tubular bodies from strip to be used had a different width
to  flat stripes of material it has therefore been that used in the
previous operation for  found that it is very well possible to produce 20
making tubular bodies of a different diameter,  such bodies of different
diameters merely by  85 it was sometimes possible to maintain the  changing
the feed angle of the strip material feed angle of the strip relative to
the shaping  relative to the axis of the shaping tool. tool. Therefore, if
the width of the strip  Furthermore, it has been found that, if the
material remained the same and the shaping  feed angle is constantly
changed while the 25  tool was mounted in a stationary position,  strip
material is being fed to the shaping  90 it was necessary not only to
replace the  tool, it is also possible to use the same tool shaping tool
for one of a different dimension,  in order to make conical tubes, even
though but also to pivot the extremely heavy feeding  the generating
surface of the shaping tool mechanism so as to adapt the angle between
forms a part of a cylinder. 30  the feeding mechanism and the main axis of
While in accordance with the above des- 95 the shaping tool, that is, for
example, the  cription it is necessary to insure that the central axis of
three rollers which formed  strip will always be fed to the shaping tool
the shaping tool, to the radius of curvature  at an angle of such an
inclination that the of the tube to be produced. In these prior  curved
part of the strip will be engaged 35  methods, the diameter of the finished
tubular  against the part which is still straight, it 10 body, for example,
a pipe, boiler, or the  is possible to limit the adjustment of the like,
depended upon the position of the  feed angle to a minimum by the provision
rollers relative to each other. This relative  of a plurality of rollers at
both sides of position was, in turn, dependent upon a  the feed path of the
straight strip, and 40  specific feed angle of the strip material.  of
suitable means for adjusting the distance 105 Since this feed angle was not
changed during  between the corresponding rollers on both the operation of
the apparatus, and since  sides so that at least the rollers of the closest
the slot between the strip edges which were  pair in front of the shaping
tool will be to be welded together therefore varied in  spaced from each
other at a distance which 45  width because of small changes in the width
corresponds to the smallest admissible width 10 of the strip material, it
was also necessary  of the strip. If the width of the strip is, to vary the
width of the weld. Furthermore,  for example, 600 mm  and varies 0.5%  in
if the slit between the strip edges became  either direction, it would be
necessary to too wide, there was a considerable danger  adjust the rollers
of at least the closest 50  that the weld was not secure. It was there-
pair to a distance of 597 mm. However, since  115 fore necessary to check
the finished tubular  the width of the strip varies between 597 



body carefully for tightness and solidity of  mm  and 603 mm,  the strip
will be upset the welded seam and to seal weak or leaky  along its edges
and be formed with a bead points by additional welding.             or
bulge thereon, and the width of the strip 55    The present invention is
based upon the  will thus remain constant. If the width of  120 new finding
that, after the apparatus has  the strip deviates only very little from
the once been set for making a tubular body of  admissible minimum of 597
mm, no bead one diameter, an adjustment of the feed angle  will be formed
but the edges of the strip of the strip material relative to the shaping
which by nature are slightly rounded will 60  tool can result in a tubular
body of a  be upset to become rectangular in cross 125 different diameter
if the shaping tool has  section. The small bead on the strip edges a
curved surface which acts upon only one  produced by such upsetting
operation will, of the side surfaces of the strip. It has  when passing to
the welding point, increase further been found according to the invention
the solidity of the finished tubular body and 65  that it will be fully
adequate to use a half-  also facilitate the welding operation since 130
sufficient material will then be available on  will not only permit a
proper pivoting move- which the weld may be formed.              ment of
the tubular body and the shaping During the bending operation  in the  tool
but it may also be used exert a shaping tool, the cross-sectional shape and
constant pressure upon the strip edges at the 5  thus the width of the
strip will also change, first point where they are to be welded together.
70 although only at a slight extent, so that  Consequently, the finished
tubular body will the distance between the strip edges which  be given a
certain initial tension which will are to be welded together will not
remain  increase the solidity of the weld and of the perfectly constant. A
constant distance be-  entire body. 10  tween the edges to be welded
together is,  Further objects, features, and advantages 75 however, very
desirable, and for arc welding  of the present invention  will be apparent
it should preferably amount to 0.3 to 0.5  from the following detailed
description there- mm  and for induction welding to zero or  of,
particularly when read with reference to even be negative in order to
produce an  the accompanying diagrammatic drawings, in 15  upsetting
pressure. In order to attain such  which:-
80 a constant distance between the strip edges    Fig. 1 shows a cross
section of a shaping to be welded, it is necessary to provide  tool
according to the invention taken along suitable means which permit the feed
angle  line I-I in Fig. 2, with a strip of material at which the strip is
inserted into the shaping being fed to such tool to be shaped into 20  tool
to be quickly adjusted within small  the form of a tube;
85 limits during the shaping of the strip, that    Fig. 2 shows a cross
section of the shaping is, for example, at an angle of 15 seconds  tool
according to Fig. 1, to which a strip within a period of one second. If the
width  of material is being fed at such an angle of the strip decreases by
the shaping opera-  that the radius of curvature of the tube to 25   tion,
the feed angle must be enlarged, and  be made substantially corresponds to
the  90 if it should slightly decrease, the feed angle  radius of curvature
of the shaping tool; must accordingly be reduced in order to    Fig. 3
shows a cross section taken along attain a constant diameter of the
finished  line III-III of Fig 4, of another shaping tube. For obvious
reasons, it is, however,  tool according to the invention, likewise with 30
impossible to carry out such a rapid adjust-  a strip of material being fed
thereto;  95 ment of the feed angle, that is, of the    Fig. 4 shows a
cross section of the shaping angle between the feeding mechanism and the
tool according to Fig. 3, to which a strip main axis of the shaping tool,
if for this  of material is being fed at such an angle purpose, the heavy
feed mechanism, which  that the radius of curvature of the tube 



35  often weighs several tons, has to be pivoted  to be made is smaller
that the radius of 100 relative to the shaping tool. The present in-
curvature of the shaping tool; vention therefore provides suitable means
Fig. 5 show a partial plan view of the which produce such a quick
adjustment of  apparatus according to the invention; the feed angle during
the shaping process    Fig 6 shows a side view of the rollers 40  by
pivoting the much lighter shaping tool  which feed the flat strip of
material to the 105 relative to the feeding mechanism.        shaping tool;
As long as a tubular body of a relatively    Fig. 7 shows a cross section
of a strip small wall thickness is to be made of a  of material which is to
be used for making relatively small diameter, for example, 4  a tubular
body with a welded helical seam, 45   inches at a wall thickness of 2 to 3
mm   wherein one edge of the strip is upset to 110 or about [err] will be
sufficient if the  form a groove; supporting member carrying the finished
Fig. 8 shows a cross section of a strip of tubular body, for example, a
slide rest, be  material, one edge of which is provided with pivoted
together with the shaping tool. If,  a guiding or connecting member of
I-shaped 50  however, the tubular body is to be made of  cross section
having a thickness only slightly 115 a relatively great diameter of, for
example,  greater than the thickness of the strip; more than 10 inches, or
of a relatively great    Fig. 9 shows a cross section of a strip of wall
thickness of, for example, more than  material which is provided with a
connecting 5 mm or about [err] it may become rather  member of a thickness
considerably greater 55  difficult to carry out the required quick  than
the thickness of the strip;         120 pivotal movement because of the
heavy weight    Fig. 10 shows a cross section of a con- of the finished
body. If, however, the finished  necting member similar to that illustrated
in tubular body is then supported by a lunette  Fig. 9; or other suitable
backrest which, in turn, is    Fig. 11 shows a cross section of a strip 60
supported by a slide rest or the like, and  of material which is provided
with a V-shaped  125 the lunette is capable of pivoting relative to  groove
along one edge thereof and with a the shaping tool, the greater leverage
attained  corresponding projection or tongue along the if the force
necessary for pivoting the tubular  other edge; body together with the
shaping tool is    Fig. 12 shows a cross section of two super- 65  applied
to the lunette or the slide rest,  imposed strips of material which are
staggered 130    6                                        869,021 relative
to each other in a direction trans-  the tube to be produced therefore
depends verse to the length of the strip;         solely upon the angle
[err] or [err] at which strip Fig. 13 shows a cross section of the area  1
is fed toward and into the shaping tool adjacent to the welded edges of a
tubular  2  That this is true has been proved by 5  body made of two
superimposed strips of  many tests which have actually been carried  70
material;                                  out. The only change occurring
if the material Fig. 14 shows a cross section of the area  is fed at a
smaller angle so as to produce adjacent to the welded edges of a tubular  a
tube of a smaller diameter is in the loca- body made of three superimposed
strips of  tion of the point where the straight edge 10  material;
6 abuts against the curved edge 7. As illus-  75 Fig. 15 shows a cross
section of the area  trated in Fig. 3, this contact point 5[err] will
adjacent to the welded seam  of a hollow  then lie within the space which
is surrounded body made of one strip of material;        by the shaping
tool 2 rather than in front Fig. 16 shows a cross section of one of  of the
latter as shown in Fig. 1. 15  the left rollers of the group of rollers and
Fig. 5 shows a partial view of a machine  80 rings which are disposed at
both sides of  which is designed to produce a tube from 



the strip of material for removing the scale  a straight strip of material
in accordance therefrom  at the area of the edges thereof,  with the
present invention. Strip 1 is pre- for insuring that the strip has the
desired  ferably fed by means of a plurality of rollers, 20  width, for
forming a tongue along its edge,  not shown, at least one of which is
driven, 85 and for guiding the strip; while           toward a feeding and
guiding mechanism Fig. 17 shows a cross section of the  which essentially
consists of one or more corresponding roller and rings at the right  pairs
of rollers 10 which are disposed above side of the strip.
each other and a plurality of lateral rollers 25    Referring to the
drawings, Figs. 1 to 4  11 and 12 which are disposed in pairs at 90
illustrate the method according to the inven-  opposite sides of strip 1
and parallel to each tion of shaping tubular bodies such as pipes,  other.
Rollers 10 are spaced from each other tubes, boilers, and the like. The
shaping tool  at a distance which corresponds to the thick- 2 is made in
the form of a half shell with  ness of strip 1, while rollers 11 and 12 30
a semicylindrical inner surface. A  straight  are spaced at different
distances from each  95 strip 1 of material is fed to the shaping  other,
namely, at those points which are tool 2 at an angle [err] which is made of
a  relatively remote from  shaping tool 2 at size so that the radius of
curvature of the  a distance which equals the greatest per- tube or pipe 3
to be produced is slightly   missible width of the strip, and at those 35.
smaller than the radius of curvature r of  points which are closest to
shaping tool 2  100 shaping tool 2. If the angle [err] as shown in  at a
distance which equals the smallest per- Fig. 1 were made slightly larger,
the strip  missible width of the strip. The distance of material in being
fed into tool 2 would  between the intermediate pairs of rollers 11 wedge
or jam in the tool. After the front  and 12 between the remotest and
closest 40  end 4 of strip 1 has been shaped in tool  pairs gradually
reduces from such maximum  105 2 and strip 1 continues moving into the tool
distance to such minimum  distance. While at the same angle [err], this
curved end 4   in Fig. 5 only one pair of superimposed will abut at the
point 5 against the right  rollers 10 has been illustrated, it is advis-
edge 6 of strip 1 and will remain in en-  able to provide a plurality of
such pairs 45  gagement with the edge even after the same  at certain
distances from  each other in  110 is also bent into a curved shape. If the
two  the longitudinal direction of strip 1. In the edges 6 and 7 are then
secured together by  particular embodiment of the invention as internal
welding in the direction as shown  illustrated in Fig. 5 it is assumed that
the by arrow 8 for which purpose a tack-weld  feed movement of strip 1
toward the machine 50  would actually be sufficient, it will be   is
produced by means of two superimposed  115 sible to maintain the shape of
the tube thus  rollers 15 and 15[err], as shown more parti- produced, and
the seam then forming behind  cularly in Fig. 6. The lower feed roller the
welded point 5 may then be adequately  15[err] which is rotatably mounted
in a fixed sealed at one or more subsequent points,  position is driven by
a motor 14 through 55  preferably by welding from the outside. The  a set
of gears 13 and a shaft 13[err], while  120 shaping operation as above
described can, the upper feed roller 15 is rotatably mounted however, be
carried out properly only if    within a supporting frame 16, 16[err] which
is strip 1 is firmly guided, for examples by a  adjustable in a vertical
direction as indicated guide member.9, up to a point closely in  by the
arrow 15[err] and loaded by a weight 60  front of shaping tool 2.
member 16[err]. Intermediate the feed rollers 125 If strip 1 is fed toward
shaping tool 2 at  15, 15[err] and the shaping tool 2, guide means an angle
[err] as illustrated in Fig. 3, which  9 are mounted which extend to a
point is smaller than angle [err] in Fig. 1, the dia-  shortly in front of
shaping tool 2 as indi- meter of tube 3[err] would be smaller than the
cated by the line 17, and which are pre- 65  diameter of tube 3. The final
diameter of   ferably reinforced by ribs 18.             130   



869,021 Shaping tool 2 is secured to the upper  beyond slide rest 25.
Rollers 34 are pre- surface of a turntable 19 by means of a  ferably made
of rubber or provided with a supporting bracket 20.  Turntable 19 is
rubber surface in order to increase their rotatably mounted on a table,
frame, or the  adhesion on tube 3, 3[err]. If a section of a 5  like 21
which forms the supporting base of  certain length is to be cut off tube 3,
3[err], 70 the machine. After the flat strip of material  it is merely
necessary to operate lever 35 1 has been passed between the upper and  to
move one of rollers 34 into engagement lower rollers 10, the lateral
rollers 11 and  with the outer surface of tube 3, 3[err] whereby 12 and
feed rollers 15 and 15[err], it engages  the adjusted tube length will be
cut off 10  at point 22 upon shaping tool 2, the cross-  automatically
within a plane which extends  75 sectional shape of which corresponds to
that  vertically to the axis of tube 3, 3[err] since illustrated in Figs. 1
to 4. Through the  the tube moves not only in the direction gradual forward
movement of strip 1 pro-  of arrow 36 but also rotates about its own duced
by feed rollers 15 and 15[err], the strip  axis. 15  is then helically
coiled to form a tube 3,   In order to press the edges of the strip  80
3[err]. Since the edges of the strip abutting  which are to be welded
together against against each other to form a helical seam are  each other
under a certain pressure, it is connected to each other at least by tack-
advisable during the tube-shaping operation welding, the tubular part
emerging from  to pivot slide rest 25 through a small angle 20  shaping
tool 2 will form  a rigid element. in the direction indicated by arrow 39.
This  85 This tubular part is guided by resting upon  small movement may be
controlled, for two balls 23 which form a support or back-  example, by
microswitches which operate rest.  Each of these balls 23 is rotatably
motor 28 and  effect such movement in mounted in a bearing 24 which, in
turn, accordance with the width of strip 1 shortly 25  is adjustably
mounted on a slide rest 25. before it enters into shaping tool 2. In  90
The two bearings may, for example, be  place of such a control of
microswitches, adjustable relative to each other by means  it is also
possible to subject slide rest 25 of a spindle 26 which is provided with
to the action of one or more springs which right-hand and left-hand
threads. Slide rest  tend to pivot slide rest 25 in the direction 30  25 is
mounted on a turntable 27 which can  of arrow 39. Such pivoting movement
pro- 95 be moved back and forth in the direction  duces an initial tension
in tube 3, 3[err] while indicated in Fig. 5 by the arrow  29 by  it is
being made. Consequently, when the means of a motor 28. If slide rest 25 is
moved  finished tube is subjected to an internal in one or the other
direction, turntable 27  pressure, such pressure must first overcome 35
will also turn at a corresponding amount.  the initial tension before it
will act upon  100 As long as the tubular part 3, 31 does not  the strength
of the material itself. as yet rest on balls 23 of the backrest, slide
For securing the edges of the strip to rest 25 may be adjusted relative to
a frame  each other so as to attain a firmly sealing 30 so that the
position of balls 23 corres-  seam, different means may be provided. Thus,
40   ponds to the angle at which strip 1 is  for example, as illustrated in
Fig. 7, the 105 fed toward shaping tool 2. Frame 30 is  right edge of strip
40 may be provided with secured in a stationary position by means  a groove
43 between two short side arms 41 of bolts 31 or the like. Slide rest 25
has  and 42. This may be attained for example, rigidly secured thereto a
table or the like  by a simple upsetting operation during the 45  32 on
which a carriage 33 is slidably mounted.  feeding movement The width of
groove 43  110 One or more rollers 34 are rotatably mounted  corresponds to
the thickness of strip 40, on carriage 33 and may be pressed against  while
its depth depends upon the desired the tubular part 3, 3[err] by means of
an eccen-  amount of interengagement or overlap of tric, not shown, which
may be operated by  the two edges. However, groove 43 is pre- 



50  a hand lever 35. If the roller or rollers 34  ferably made of a depth
which substantially 115 are moved into engagement with the outer
corresponds to one-half of the thickness of surface of tube 3, 3[err], and
the tube while  strip 40. In order to facilitate the insertion being made
moves in the direction indicated  of the other edge of the helically shaped
by arrow 36, carriage 33 will shift likewise  strip into groove 43 it is
advisable to round 55  in the same direction and at the same speed  off the
edges 44 of arms 41 and 42. Groove 120 along table 32. Since carriage 33
also supports  43 may, for example, be produced by making a cutting tool,
for example, a rotary saw  rollers 12, which guide the strip of material 37
which is driven by a motor 38, this saw  toward shaping tool 2, of such a
shape that may be moved simultaneously with rollers  during the movement of
the strip along the 60  34 in the direction toward tube 3, 3[err] and
rollers the same will increasingly press upon  125 the latter may be cut
into sections of any  the right edge of the strip and gradually desired
length. If the cutting mechanism is  mold or upset the edge to form groove
43 mounted and arranged as illustrated in Fig.  and side arms 41 and 42, as
illustrated in 5, the tubular section will not be cut off  Fig. 7. 65
completely and drop off until it has passed    However, instead of thus
upsetting the  130    8                                      869,021 right
edge of the strip itself, it is also  52 and tongue 53 may also be formed
on possible, as shown in Fig. 8, to provide  the two edges of strip 51 in a
manner the straight rectangular strip 45 with a  similarly as described
with respect to Fig. guiding or connecting member 46 of sub-  7 and as will
be more specifically described 5  stantially I-shaped cross section which
has  with reference to Fig. 16.             70 two grooves 47 and 48
disposed within the    The strips of material which are commonly same
plane. This connecting member 46  available in commerce usually have a
thick- only needs to be slightly thicker than strip  ness of 1 to 8mm,
although strips of a 45. To permit an easier insertion of the edges
thickness of 10 mm may also be obtained. 10 of strip 45 into groove 47 and
48, the outer  Thus, if a hollow body is to be made accord-  75 edges of
the arms forming the grooves are  ing to the invention with a wall
thickness preferably likewise rounded off as shown in  of, for example, 12
mm, it may be advisable Fig. 7. These edges and member 46 will  to
superimpose two strips of an equal thick- then be welded in a manner
similar to that ness of 6 mm upon each other. If two such 15 described with
reference to Fig. 9.        superimposed strips 54 and 55 are staggered  80
A more preferable shape of the connect- relative to each other transversely
to their ing member 46[err] is illustrated in Fig. 9, in  length, as
illustrated in Fig. 12, no special which he central web thereof is extended
connecting means such as shown in Figs. toward one side so as to  form a
rib 49  7 to 11 will be required since the steplike 20 which extends
transverse to grooves 47[err] and  overlap of the edges of one layer
relative  85 48[err]. This connecting member 46[err] is applied  to those
of the other layer may serve as to strip 45 so that rib 49 will project  a
tongue-and-groove connection.  It is then from the outer surface of the
tubular body  merely necessary to provide suitably shaped and thus extend
in a helical line along the  guide and pressure rollers which insure the 25
same. Connecting member 46[err] may then be  proper width of the
superimposed strips and  90 secured to the edge portions of the spirally
prevents them from shifting transversely to curved strip 45 by a weld 50.
each other while being fed to the shaping Connecting member 46[err] may
also be given  tool. When the two strips 54 and 55 are a cross-sectional
shape as illustrated in Fig.  then bent by the shaping tool, edges 56 30
10. It has two grooves 47[err] and 48[err] and  and 57 of strip 54 and
edges 58 and 59 of 95 two ribs 49[err] and 49[err] projecting in opposite
strip 55 will approach each other until they 



directions and transverse to the plane of the  are in engagement with each
other, where- grooves.  If this connecting member is applied  upon they may
be welded to each other, as to the edge portions of strip 45, it will
illustrated in Fig.  13.  Within the area of 35  be advisable to provide a
weld at both sides  the abutting edges 56 and 57, the two edge 100 of each
rib 49[err] and 49[err]. Rib 49[err] is pre-   portions of strip 54 are
preferably secured ferably made of a height which is equal to  to each
other from  the inside by a weld twice the thickness of strip 45, while the
60, the root 61 of which is disposed within height of rib 49[err] may be
considerably lower  the solid part of strip 55, while within the 40  and,
for example, amount to the thickness  area of the abutting edges 58 and 59
the 105 of the strip or to one much less than such  two portions of strip
55 are similarly welded thickness. Rib 49[err] may, for example, serve  to
each other and to one edge portion of for the purpose of giving a fluid
contained  strip 54 since the root 62 of weld 63 lies in or passing through
the tube a twisting  within the solid part of this portion of strip 45
motion during its movement along its inner  54.
110 wall whereby the friction of the fluid along    If three strips of
material 64, 65 and 66 such inner wall will be reduced.         are to be
superimposed, as illustrated in Fig. The desired interconnection of the
edges  14, they are preferably staggered relative of the helically curved
strip may also be  to each other so that edge 67 and 68 of 50  attained in
a more simple manner than pre-  strips 64 and 66 extend within the same 115
viously described by providing one edge of  plane and vertically to the
plane of the the strip with a suitable projection and the  strips
themselves. The abutting edges 69 of other edge with a corresponding
groove.  strip 65 extends parallel to the common plane Thus, for example,
as illustrated in Fig. of edges 67 and 68 and either at one side 55  11,
strip 51 may be provided with a V-  thereof or the other. The edge portions
of   120 shaped groove 52 along one edge and a  all three strips together
thus form a single corresponding V-shaped tongue 53 along the  connecting
means. Similarly as described with other edge.  This tongue 53 should be
reference to Fig. 7, some of the edges of designed so that it will at least
partly fill  strips 64 and 66 are preferably rounded off 60  out groove 52
when the strip is curved into  to facilitate the interengagement of the
strip 125 its helical tubular shape and  the two edges  portion 65 at the
right side with the groove are engaged into each other. The outer edges
formed between strips 64 and 66. This may 52[err] of groove 52 may also be
round off  also be attained by the pressure exerted upon as previously
described to facilitate the in-  the edges of guide rollers 11 and 12 which
sertion of tongue 53 into groove 52. Groove  should have a stepped shape to
insure the 130    proper position of the three strip 64, 65, tion by a ring
93 and a spring ring 94. and 66 relative to each other during the  The
chamber which ball bearing 84 is feeding movement.
mounted is sealed toward the outside by The three strips are combined with
each  washers 95 and 95[err] or the like. 5  other in a similar manner as
described with    While roller 90 of the group of rollers reference to Fig.
13 by means of an inner  which is disposed a the left side of strip weld 70
and an outer weld 71, the roots     51 has a V-shaped  groove 96, as shown
of which lie within the opposite outer and   in Fig. 16, the corresponding
roller 90[err] inner strips 64 and 66. However, instead of 10  being
staggered relative to each other as  of the group of roller at the right
side shown in Fig. 13, the two welds 70 and  of strip 51, as shown in Fig.
17  is pro- vided with a corresponding V-shaped tongue 71 according to Fig.
14 lie within the same  97, similarly as illustrated in Fig. 11. The
vertical plane and intersect each other in  other parts of the roller
mounting at the 



the manner shown. 15   The method in which strip portions which   right
side of strip 51, according to Fig. 17, correspond to those at the left
side as shown are shaped as shown in Fig. 11 may be  in Fig. 16, except for
the fact that the right welded to each  other   is  indicated   in Fig.
group of rollers is not adjustable relative 15. The two abutting edge
portions 51 have a tongue and groove along their respective   adjustability
may also be provided for these 20  edges interengaging with each other. The
rollers. While roller 90 and 90[err] are intended outer weld 72 preferably
has a thickness  to mold the V-shaped tongue and groove greater than the
inner weld 73. This may  52 and 53 into or upon the two edges likewise be
applied to the other embodiments   of the strip during the feeding movement
25   and 14.                                         and if necessary to
reduce the same slightly Figs. 16 and 17 finally illustrate the method  by
an upsetting pressure upon the edges, of providing the two lateral edges of
each  and to guide the strip during its feeding strip of material with
connecting means, for   movement, rings 89 and 91 at both sides example,
those as illustrated in Fig. 11, by   of the strip serve to remove any
scale which 30  means of the guide or pressure rollers which    might
adhere to the edge portions. For this insure that the strip has the proper
width     purpose, rings 89 and 91 are preferably so that in the subsequent
bending opera-       made of a suitable abrasive material. tion it will
form into a proper tube. A frame 74 which is mounted in a stationary posi-
If the rollers 90 and 90[err] and rings 89 35  tion on a base, not shown,
contains and        and 91 according to Figs. 16 and 17 are guides a slide
member 75 which is adjust-     also intended for guiding a plurality of
super- able by means of a threaded spindle 76.       imposed strips, and
for maintaining them The front end of spindle 76 has a flange       in
their proper position relative to each 77 carrying a ball 78 which abuts
against      other during the passage toward the shaping 40  a V-shaped
recess 79 of slide member 75.       tool, these rollers may be designed so
that An extension 81 is welded to slide member      several rings and
rollers 89, 90, 91 of suit- 75 and carries a plate 80 which engages
able shapes will be arranged relative to behind flange 77 so that, when
spindle 76      each other in accordance with the desired is turned in one
direction or the other,       relative position of the superimposed and 45
slide member 75 may be moved back and          staggered strips. If
desired, the edges of forth.                                         one or
more of such superimposed strips Slide member 75 carries a stepped shaft
may also be provided with tongues and 82 which secured thereto, for
example, by       grooves as previously described. Insofar as books 83. Two
annular members 85 and 86         this may be possible the various features
of 50  are rotatably mounted on shaft 82 by means      the different
embodiments of the invention of a ball bearing 84. The upper caplike
may also be combined with each other. Thus, member 86 is acted upon by one
or more  for     for example, as already indicated, blunt edge springs 87
which are supported by an adjust-      portions which abut against each
other may able nut 88 which is screwed upon the             be secured to
each other by a weld bead 55   threaded end of shaft 82. The lower member
which is thicker than the weld bead pre- 85 carries a ring 89 and partly
within this       viously applied for connecting two strips, ring, a roller
90 which is partly surrounded      sheets, or the like in order to be able
to by a ring 91 which is mounted on cap              take up pressure which
are higher than those 86. Ring 91 may move upwardly and down-
admissable by the thickness of the material wardly in the direction
indicated by arrow        itself. 92 in accordance with the thickness of
the           Although my invention has been illus- strip of material 51 to
be shaped and            trated and described with reference to the under
the pressure of springs 87 which may       preferred embodiments thereof, I
wish to be adjusted by nut 88. Ball bearing 84           have it understood
that it is in no way 



is prevented from sliding in the axial direc-    limited to the details of
such embodiments,    10                    869,021 but is capable of
numerous modifications  fed toward said shaping tool so as to form within
the scope of the appended claims.  a groove in one edge and a substantially
WHAT I CLAIM  IS: -                     corresponding tongue along the
other edge, 1. A method of producing tubular ele-  said tongue and groove
being adapted to 5  ments comprising the steps of continuously  engage with
each other during the sub- 70 feeding a flat strip of material to the inner
sequent shaping operation to place said edges curved surface of a hollow
shaping tool of  in proper alignment with each other for the substantially
semicircular cross section from   subsequent welding operation. the open
side thereof and at an angle thereto,    9. A method as claimed in any of
Claims 10 helically coiling said strip solely by its moving  1 to 7,
including the step of impressing  75 engagement with said inner carved
surface  and upsetting a substantially U-shaped groove so that the curved
edges of adjacent por-  with a pair of arms defining the same on one tions
of said strip substantially engage each  edge of said strip while said
strip is being other, and welding said adjacent edges to-  fed toward said
shaping tool, said groove 15 gether from the inside of said coiled portions
having a width substantially equal to the   80 accessible from said open
side of said shaping  thickness of the material of said strip, said tool so
as to form an internally closed helical  arms being adapted to guide the
other edge seam of a tubular element.                into  said groove
during the subsequent 2. A method as claimed in Claim 1 in  shaping
operation. 20  which said helical seam is welded also on    10. A method as
claimed in any of Claims  85 the outside.                              1 to
7, including the step of upsetting any 3. A method as claimed in Claim 2 in
part on one edge of said strip which exceeds which said strip is fed to
said tool at an  a certain width of said strip while said strip angle to
its open side which is smaller than  is being fed toward said shaping tool.
25  the angle which would be required for pro-   11. A method as claimed in
Claim 6 in  90 ducing a roller having an outer peripheral  which a strip
like member of generally I- surface engaging with the entire inner curved
shaped cross section is provided to serve as surface of said shaping tool.
a guide for said adjacent edges. 4. A method as claimed in Claim 3 in-
12. A method as claimed in Claim 11 30  cluding the steps of guiding said
strip during  in which said strip like member has a rib  95 said feeding
movement up to a point closely  like projection on at least one of the
outer adjacent to said shaping tool, and adjusting  surfaces thereof. the
angular position of said shaping tool    13. A method as claimed in any of
the relative to the position of said feeding strip  preceding claims,
including the steps of sup- 35  while the shaping operation progresses.
porting the welded tubular element at a 100 5. A  method as claimed in
Claim  4, certain distance from said shaping tool, and further comprising
the step of supporting the  cutting off sections of said tubular element
welded tubular element at a certain distance  while the shaping operation
continues and from  said shaping tool, and adjusting the  said element
thereby moves forwardly. 40  angular position of the supporting means and
14. A method as claimed in any of the 105 thereby also of the shaping tool
relative to  preceding claims, including the steps of the position of said
feeding strip while the  gradually and continuously changing the an-
shaping operation progresses.              gular position of said shaping
tool relative 6. A method as claimed in any of the  to the position of said
feeding strip while 45  preceding claims including the step of pro-  the
shaping operation progresses so as to  110 viding at least one of the
lateral edges of  form a tubular element of a conical shape. 



sa d strip while it is being fed toward said    15. A method as claimed in
any of Claims shaping tool with means for guiding the  1 to 5, including
the steps of continuously adjacent edges of said strip into proper align-
feeding a plurality of superimposed strips 50  mant with each other during
the subsequent  of material to the inner curved surface of 115 shaping
operation for thereafter attaining a  said hollow shaping tool, guiding
said strips proper weld.                              during said feeding
movement up to a point 7. A method as claimed in any of the  closely
adjacent to said shaping tool so that preceding claims, further comprising
the step  they will be uniformly offset relative to each 55  of shaping at
least one of the lateral edges  other so that each strip projects at one
120 of said strip while it is being fed toward  edge laterally beyond the
other strip, heli- said shaping tool so as to enable it to guide  cally
curving said strips solely by the moving the adjacent edge to be welded
thereto during  engagement of one of said strips with said the subsequent
shaping operation so that  inner curved surface so that the projecting 60
both edges will be in proper alignment with  edge portion of one strip
substantially en- 125 each other for the subsequent welding opera-  gages
with the corresponding recessed portion tion.
of an adjacent portion of said strip, welding 8. A method as claimed in any
of the  said adjacent edge portions together from preceding claims,
including the step of roll-  the inside of the curved portion accessible 65
ing the lateral edges of said strip while being   from said open side of
shaping tool so  130    10                                      869,021 but
is capable of numerous modifications  fed toward said shaping tool so as to
form within the scope of the appended claims.  a groove in one edge and a
substantially WHAT I CLAIM  IS:-                      corresponding tongue
along the other edge, 1. A method of producing tubular ele-  said tongue
and groove being adapted to 5  ments comprising the steps of continuously
engage with each other during the sub- 70 feeding a flat strip of material
to the inner  sequent shaping operation to place said edges curved surface
of a hollow shaping tool of  in proper alignment with each other for the
substantially semicircular cross section from subsequent welding operation.
the open side thereof and at an angle thereto,    9. A method as claimed in
any of Claims 10  helically coiling said strip solely by its moving  1 to
7, including the step of impressing   75 engagement with said inner curved
surface  and upsetting a substantially U-shaped groove so that the curved
edges of adjacent por-  with a pair of arms defining the same on one tions
of said strip substantially engage each  edge of said strip while said
strip is being other, and welding said adjacent edges to-  fed toward said
shaping tool, said groove 15  gether from the inside of said coiled
portions  having a width substantially equal to the  80 accessible from
said open side of said shaping  thickness of the material of said strip,
said tool so as to form an internally closed helical  arms being adapted to
guide the other edge seam of a tubular element.                into  said
groove during  the  subsequent 2. A method as claimed in Claim  1 in
shaping operation. 20  which said helical seam is welded also on    10. A
method as claimed in any of Claims  85 the outside.
1 to 7, including the step of upsetting any 3. A method as claimed in Claim
2 in  part on one edge of said strip which exceeds which said strip is fed
to said tool at an  a certain width of said strip while said strip angle to
its open side which is smaller than  is being fed toward said shaping tool.
25  the angle which would be required for pro-    11. A method as claimed
in Claim 6 in  90 ducing a roller having an outer peripheral  which a strip
like member of generally I- surface engaging with the entire inner curved
shaped cross section is provided to serve as surface of said shaping tool.
a guide for said adjacent edges. 



4. A method as claimed in Claim 3 in-    12. A method as claimed in Claim
11 30  cluding the steps of guiding said strip during  in which said strip
like member has a rib  95 said feeding movement up to a point closely  like
projection on at least one of the outer adjacent to said shaping tool, and
adjusting  surfaces thereof. the angular position of  said shaping tool
13. A method as claimed in any of the relative to the position of said
feeding strip  preceding claims, including the steps of sup- 35  while the
shaping operation progresses.   porting the welded tubular element at a 100
5. A  method as claimed in Claim  4,  certain distance from said shaping
tool, and further comprising the step of supporting the  cutting off
sections of said tubular element welded tubular element at a certain
distance  while the shaping operation continues and from  said shaping
tool, and adjusting the  said element thereby moves forwardly. 40  angular
position of the supporting means and    14. A method as claimed in any of
the 105 thereby also of the shaping tool relative to  preceding claims,
including the steps of the position of said feeding strip while the
gradually and continuously changing the an- shaping operation progresses.
gular position of said shaping tool relative 6. A method as claimed in any
of the  to the position of said feeding strip while 45  preceding claims
including the step of pro-  the shaping operation progresses so as to 110
viding at least one of the lateral edges of  form a tubular element of a
conical shape. sad strip while it is being fed toward said    15. A method
as claimed in any of Claims shaping tool with means for guiding the  1 to
5, including the steps of continuously adjacent edges of said strip into
proper align-  feeding a plurality of superimposed strips 50  ment with
each other during the subsequent  of material to the inner curved surface
of 115 shaping operation for thereafter attaining a  said hollow shaping
tool, guiding said strips proper weld.                              during
said feeding movement up to a point 7. A method as claimed in any of the
closely adjacent to said shaping tool so that preceding claims, further
comprising the step  they will be uniformly offset relative to each 55  of
shaping at least one of the lateral edges  other so that each strip
projects at one 120 of said strip while it is being fed toward  edge
laterally beyond the other strip, heli- said shaping tool so as to enable
it to guide  cally curving said strips solely by the moving the adjacent
edge to be welded thereto during engagement of one of said strips with said
the subsequent shaping operation so that inner curved surface so that the
projecting 40  both edges will be in proper alignment with  edge portion of
one strip substantial en- 125 each other for the subsequent welding opera-
gages with the corresponding recessed portion tion.
of an adjacent portion of said strip, welding 8. A method as claimed in any
of the  said adjacent edge portions together from preceding claims,
including the step of roll-  the inside of the curved portion accessible 65
ing the lateral edges of said strip while being  from said open side of
said shaping tool so 130    869,021                                      11
as to form an internally closed helical seam   a roller having an outer
peripheral surface of a tubular element, and subsequently weld-  in full
engagement with the entire inner ing said seam also at the outside.
surface of said shaping tool. 16. A method as claimed in Claim  15,    27.
An apparatus as claimed in any of 5  further comprising the step of
preheating at  Claims 23 to 26, further comprising means  70 least one of
said strips before it is inserted for adjusting the position of said
shaping into said shaping tool.                     tool so as to vary the
angle between said 17. A method as claimed in Claim 15 or  shaping tool and
said feeding means. 16, further comprising the step of preheating    28. An
apparatus as claimed in any of 10  said superimposed strips to different
tem-   Claims 23 to 27, further comprising means  75 



peratures before they are inserted into said  for adjusting the position of
said shaping shaping tool.                              tool while the
shaping operation continues 18. A method as claimed in any of Claims  so as
to vary the angle between said shaping 15 to 17, in which said superimposed
strips  tool and said feeding means. 15 are guided relative to each other
toward said    29. An apparatus as claimed in any of 80 shaping tool so
that the edges of two strips  Claims 23 to 28, further comprising means
which are separated by a third strip are  spaced from said shaping tool for
supporting disposed within the same plane extending  the finished tubular
element during its con- vertical to the plane of said strips and are
tinued movement while the shaping operation 20  laterally offset relative
to said third strip.  progresses.                            85 19. A
method as claimed in any of the    30. An apparatus as claimed in Claim
preceding claims, in which the internal weld  29, including means for
adjusting the posi- is made so as to project toward the inside  tion of
said supporting means relative to the of said tubular element.
position of said shaping tool so as slightly 25    20. A method as claimed
in any of Claims  to bend the finished part of said tubular ele-  90 2 to
19 in which both the internal and  ment relative to the unwelded part
within outside welds are made so as to form  a  said shaping tool. riblike
projection on said tubular element   31. An apparatus as claimed in Claim
21. A method as claimed in Claim  20,  30, in which said adjustably mounted
sup- 30  in which said outside weld is made of a  porting means serve,
through the intermediary  95 greater height than said internal weld.    of
said tubular element connecting said shap- 22. A method as claimed in any
of the  ing tool with said supporting means, also for preceding claims, in
which said weld has a  the adjustment of the position of said shaping
thickness and strength greater than that of  tool relative to said feeding
means. 35  the material of said strip                    32  An apparatus
as claimed in any of 100 23. An apparatus for producing tubular  Claims 23
to 31, including means for cutting elements comprising a shaping tool
consist-  off sections of said finished tubular element, ing of an
elongated hollow member having  and means for transmitting the continuous
an inner curved surface of substantially semi-  forward movement of said
tubular member 40. circular cross section, means for feeding at  to said
cutting means so that the later 105 least one flat strip of material toward
and  may cut off said sections while said forward into said shaping tool
from  the open side  movement continues. thereof and at an angle to the
axis thereof    33. An apparatus as claimed in Claim so as to engage with
at least a part of  31, including a support mounted on said 45  said curved
inner surface and, by its own  supporting means and extending along said
110 movement along said surface, coil into a  finished tubular member and
spaced from helical tubular element, and means for weld-  said shaping
tool, a carriage movable along ing the edges of adjacent coil portions to
said support, cutting means mounted on said each other from the inside of
said tubular  carriage, means for moving said cutting means 50  element
accessible from  the open side of  in a direction transverse to the
direction of 115 said shaping tool so as to form an internally  movement of
said finished tubular member, closed helical seam on said tubular element.
and means adapted to be placed at any desired 24. An apparatus as defined
in Claim 23,  point into engagement with said tubular further comprising
means for guiding said  member for transmit  the continuous for- 55  strip
at all sides during said feeding move-  ward movement of said member to
said  120 ment and up to a point closely adjacent  carriage to permit said
cutting means to to said shaping tool.                      sever said
tubular member into sections while 25. An apparatus as claimed in Claim
said forward movement continues. 23 or 24, further comprising means for
also    34. An apparatus as claimed in Claim 60  welding said helical seam
at the outside.  33, wherein said transmitting means comprise  125 26. An
apparatus as claimed in any of  at least one friction roller mounted on
said 



Claims 23 to 25, wherein said feeding means  carriage and adapted to engage
upon said are disposed so as to feed said strip into  tubular member. said
shaping tool at an angle smaller than    35. An apparatus as claimed in
Claim 65   the angle which would be required to produce  31, including a
turntable, said shaping tool 130    being mounted on said turntable, and a
adapted to upset said edge to a width greater stationary base, a second
turntable mounted  than the thickness of said strip and to on said base for
sliding movement along the  impress a substantially U-shaped groove into
40 same, said supporting means being mounted  said upset edge, said groove
having a width 5  on said second turntable.
substantially equal to the thickness of said 36. An apparatus as claimed in
Claim    strip, said groove and the narrow webs de- 24, wherein said
guiding means comprise  fining the same being adapted to serve as a
plurality of rollers arranged in pairs oppo-  means for guiding the two
adjacent curved  45 site to each other at both side edges of  edges
relative to each other during the shap- 10  said strip and each being
rotatable about  ing operation so as to be in proper alignment an axis
extending vertically to the plane  for being welded to each other. of said
strip, said rollers at least of the    42. An apparatus as claimed in any
of pair disposed most closely adjacent to said  Claims 36 to 40, in which
at least one pair  50 shaping tool being spaced from each other  of said
rollers at opposite sides of said strip 15  at a distance corresponding to
the smallest  are shaped so as to roll a groove into one admissible width
of said strip.           edge  and  a  substantially  corresponding 37. An
apparatus as claimed in Claim  tongue upon the other edge, said tongue and
36, wherein said guiding means further com-   groove being adapted to serve
as means for  55 prise a pair of rings associated with each of  guiding the
curved edges relative to each 20  said rollers, rotatable about the axis of
the  other during the shaping operation so as to respective roller, and
adapted to guide the  be in proper alignment for being welded to upper and
lower edge portions of said strip.  each other. 38. An apparatus as claimed
in Claim 37,    43. An apparatus as claimed in Claim  60 further comprising
resilient means acting 42, wherein said tongue and groove are of 25  upon
one of said rings to press the same  substantially V-shaped cross section.
upon said strip, and means for adjusting    44. Methods of producing
tubular ele- the strength of said spring.               ments
substantially  as  described  with 39. An apparatus as claimed in Claim
reference to the accompanying drawings.      65 38, wherein said rings
substantially consist   45. Apparatus  for  producing  tubular 30  of an
abrasive material.                  elements substantially  as described
with 40. An apparatus as claimed in any of  reference to the accompanying
drawings. Claims 36 to 39, including means for adjust-         For the
Applicant, ing the rollers at one side of said strip        FRANK B. DEHN &
CO., relative to those at the other side.              Chartered Patent
Agents, 35    4L An apparatus as claimed in any of                Kingsway
House, Claims 36 to 40, in which at least one of             103, Kingsway,
said rollers at on  side of said strip is              London, WC2.
Leamington  Spa: Printed for Her Majesty's Stationery Office, by the
Courier Press.-1961. Published at The Patent Office, 25, Southampton
Buildings, London, W.C.2, from which copies may be obtained.    


