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~ roll and two outer bending rolls, the axes of all of
- which durlng the deformation pmcedure of the sheet,

-72/12, 29/477 3 72/173

29/477.3

metal band may be d15placed axially and para]lel to

“each other. In addition, the inner bending roll is verti- = -
cally adjustable and the two outer bending rolls are =~

each 1ndw1dually vertlcally and laterally ad Justable |

and the curvature of the tube while bemg formed is

72 /12 29 / 477. 3 477 7 - measured by a scanmng devlce whlch upon deviations ._ ,

of the tube curvature from a predetermined dimension -

produces electric impulses which effect an adjustment
~of the vertlcal pas:tlon of the inner bendmg roll |
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DEVICE FOR HELICALLY DEFORMING A BAND
o TOFORMATUBE o

3 776 010

The invention relates to a devrce for ---helrcally de-

S .formlng a sheet metal band to. form a tube by means. of
o _1nner and outer bending rolls. -' : |
" When producing, sheets and bands, as they are. em-z_' -
ployed for-instance, in:the: productton of helical seam::
- . tubes, it is of known importance that certain produc-
- tion tolerances have to be: maintained. These- -produc-
~ tion tolerances relate to the maintenance of dimensions..
 of angularity of the material;to. be. worked: upon.:Also.
. required are tensile values.and elongation values -which:
.- are tested by means of random- samples and have to be
- within predetermined ‘tolerances. It has.been: discov-
- ered, however, that even such'sheet metal bands which -
~in each case lie. within: the permissible:tolerances, that :
' the same are not.all alike. In.addition:thereto, the elas-.

. _”ttc elongation. or- the: modulus .of elasticity-does not-

20f-:‘frames may be-in' dtrect force-transmlttmg connection

- with the supports for the exterior bendtng rolls:in order .
to, recewe the. deformatlon forces n:a closed frame;.-:-.

~have the same.value at all: points-of:a band.or a. sheet -
metal strip. This situation. makes. the:deformation: of.

- -.-sheets or bands, respectively, to a.tube: very: trouble-e;
~ some and leads to diversified, mostly permanently re- |

S

10

- maining curvatures of the band after-the same leaves . .

.. the bending rolls; so that-non-circular-tube. shapes-and -
B ﬁ_other drfﬁculttes occur durrng the weldmg of the hellcal-.__ -
o These dtsadvantages are: the more serious and conse-_- S
e '-quenttal the thicker:the:band, namely the. greater the:
. differences in the forces which: oppose:the deformation: 30-
- of the band and the:larger the. diameter ‘of ‘the- tube,

- then the:smaller is the curvature to be produced.

25

- The. object of the invention is a device-for producing .

- '_:hellcally formed tubes.and which: compensates. for. all-iii*-'
- of the: above- mentroned dtfferences in-the -material. 33

_roll'support is mounted in a bearing box which is sup- -

 In accordance wrth the Invention; the-axes ofall:

R _bendmg rolls durtng the: deforrnatlon of the: band are..
- arranged at least'in one.direction. parallel slidable inthe:
- device. This means that the axes of the inner and of the
. outer bending rolls are controlled partly automatically -
. or partly programmatically or manually, axially, hori-

o -zonta]ly and vertically independently of each other dur-

- ing their deforming operation and. may subsequently be

o dtsplaced parallel to one:another.
- This arrangement makes it possrble that for each °
e _quallty of sheet- metal-and for -each-thickness of ithe -
ERR ,_rsheet metal the.correct position of the axes of the.bend-
- ingrolls to each other is determined in relation to sheet
~~ metal values ascertained from. a previous bending test.
" during the adjustment to a. predetermlned tube: drame--fzso"
- ter and for different tube diameters.
'~ Suchanadjustment is preferably accomphshed atrel- __
o . atwely low expense with'a device:in -which. during the -
R deformating operation the. axes of the inner- bendlng,_;_s‘s, L
-~ of the:axially non-slidable supports of the.roll support. -

. rolls are vertlcally adjustable and also laterally dts--;_ | B
| - and: the bearing box, respectively, with respect to the = S

o placeable , -
. Such a construction has the advantage that for- theia-..
;compensatlcn of the differences in the. sheet metal
-~ thickness and of the. quality of the sheet metal, the 6-0
o bcndmg rolls are adjusted only-in the. ‘mentioned. man- -
" nerinorder to take into consideration at once and con-
~ tinuously wrthcut mterruptlon of the deferrnatton oper--:" -
~ ation. T | | - |
~ Even though one- determmes the values of the sheet;_-6 s
S metal prior to the entrance of the. sheet metal band into.
* the deformation machine and characterizes the ‘same,

T - fer instance, by color rnarktngs and. by a manually ver-

45

40

trcal adjustment of the mner bendlng rolls, an auto- -
matic operation of the entu‘e procedure is still to be
"preferred T | s

This. automattc procedure in accordance wrth the in- -

vention is attained in that the tube curvature at the out- o
 let of the bending rollers is measured by a scanning de- -

vice, whereby the devratlons from- the desired curva-.

- ture of the tube diameter in the.form of impulses are R
used for the operation of the vertical adjustmg dewce; e
-of.the.inner bending roller. | |

The: bendmg rolls do. not. have.a cyllndrlcal forrn bl.ltr:::

“in‘accordance with: the: invention- are: constructed. as:
‘bend-resistant. supports : which: carry mdmdual dlSC-'-_-

1 55_ _ shaped deforming. rolls.

It is advisable to arrange ‘the. dlsc-shaped deform:ng-ﬁ;‘_ -

rolls of the.inner. bending roll on a roll support which: -

IS Supported at. least. at two points. along the direction: SR o
‘of the axis of the. tube verucally slidable. with- respectto.. ..

pedestal-like: frames. In- such an- ‘arrangement;. the

structure o | | | | .
The: vertrcally adjustable supports of the. roll carrler;f

may also- be flexible and constructed in the formof a~
sliding key mechanism: whose slidable: key is actuated.
- - by a motor which i Is. controlled by the. tube curvature--é.::: L

scanning: device.. | - | ..
“Such’'a- vertlcal adjustlng dewce operates contmu-:--
ously and fully automatrcally and has a good efficiency.

~ This device is not very expensive and any too high fric- -
tional forces may be taken up. by anti-friction bearings.

A further advantageous construction of the device of:
the invention comprises.an arrangement in- which the

- ported by the frame and is movable in the: dlrectlon of

the. axis of the- tube

This arrangement makes it possrble to move. the inner o
bendrng rolls in accordance with the inlet angle of the. - L
‘sheet metal band into the deformation device, namely,
in the direction of the axis of the tube. This means the
arrangement may accommodate a material havrng a- o
‘smaller width witha shorter stressed length of the inner
“bending roll. This arrangement also makes it possible. -~
‘to move. the roll carrier with the- highly stressed rolls: -~ =

- outwardly from the tube, for instance, for the purpose:.}”'

~of  exchanging - without dlﬁiculty any damaged or R

‘jammed rolls.: =~ | o :
Owing to: the deformatron pressures taken up by the

- Inner roll, the-roll carrier will be subject to a very small -
bending or flexure. The shape of .this flexure: ‘changes:.
with the position of the inner bending roll and of the:
roll'support in axial drrectron namely, with the. posrtron.s' -

frame. In order to obtain with reference to the: width:of -
the band a symmetrtcally extendmg bending - line,
namely, a symmetrrcal bendmg stress of the band over:

~the: tube curvature The: motor drwe of the eccentrtcf:.

1tswidth; it is. necessary to “balance out” the roll sups oo

pOI’t | - | - - - A

. This s accomphshed in that the outer. vertrcally ad-

“justable supports of the roll support or. the.bearingbox, . -

respectively, are for instance made vertically adjustable:

- with'the assistance of a motor-driven eccentric.shaft -
independently of the scanning device which:measures



shaft may be controlled by a water balance or another
- suitable inclination measuring device. |
Finally the roll support may have at its inner end fac-
ing the tube an inner tube support which is provided
~ with rollers on arms, whereby all of the rollers at the s

same time are adjustable in radial direction and subject
the inner wall of the tube to pressure.

Furthermore, during the deformation operation, the
‘tube diameter—if desired—in cooperation with a small
change of the inlet angle, may be increased or de- 10
creased within narrow limits. The possibility of making
the entire calibration of the inner surface of the tube
centric 1s important for the reason, that only the roll
support with the assistance of the above-mentioned
gear drive or any other means may be removed from 15
‘the tube.

While the devices usod for the adjustment of the
inner bending roll during the operation of the deforma-
tion machine operate substantially automatically, the |
outer bending rolls, as soon as the inner bending roll 20
- reaches the limit range of its operativeness by means of
suitable drives, which also operate during the operation
of the deformation either manually or programmati-
cally, i.e. in relation to the effectiveness of the vertical
‘adjustment of the inner bending roll, are adjusted. The 25
Invention makes use of the knowledge that the influ-
encing of the radius of curvature of the tube by solely
adjusting the vertical position of the inner bending roll

only in the range of certain positions of the outer bend-
~ing rolls yields a maximum result. 30

‘The devices for the adjustment of the outer bending
rolls are actuated by electrical, hydraulical or electro-
hydraulical drive means. In this manner, the axes of the
outer bending rolls may be adjusted in the axial, hori-
zontal and in the vertical direction in such a manner 33
‘that at the average thickness of the sheet metal and the
average quality of the sheet metal under due consider-
ation of the size of the still available Operatmg range of
the automatic adjusting means, the inner bending roll
produces the desired curvature of the tube diameter. If 40
then the average values of the thickness of the sheet
metal and quality or thickness of the sheet metal are
not obtained during the deformation operation, i.e.
~ when at certain parts the desired tube curvature cannot
be obtained, then there will come into operation first
of all the tube curvature scanning device which con-
- trols the vertical adjusting device of the inner bendmg
roll, so that the previously adjusted tube curve is in-
| creased or decreased. -

In addition to the horizontal, vertical and axial ad-
Justability of the axes of the outer bending rolls, the in-
vention provides that the bearings of the outer bending
rolls, which take up pressure may be pivoted by drive
means about axes which extend parallel to the axes of
the rolls. In this manner, these bearings are not eccen-
trically stressed when the tube diameters are different,
so that the lubrication of the bearing and the attach-
ment of the bearing are not in danger, because the piv-
otal adjustment which is possible has the result that the
center line of the bearings and the direction of the
force on the bearings are substantially in coincidence.

Finally, the invention also provides a device for the
adjustment of the attack angle of the deformation rolls *
iIn correspondence with the inlet angle of the sheet 65
metal band into the deformation machine.

All of these described adjusting devices for the outer
bending rolls are provided in an embodiment for each
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of the two outer bending rolls, so that each axis of the
two outer bendlng rolls is independently adjustable
from the outer in the described manner.

An embodiment of the device of the invention is dia-
grammatlca]ly illustrated in the accompanying draw-
ings in which: | -

FIG. 1 illustrates the arrangement of the inner bend-
ing roll in side elevation. |

FIG. 2 illustrates an end view of the inner tube sup-
port.

FIG. 24 illustrates in a partlal sectlon a detail of the
inner tube support. -

FIG. 3 illustrates in a side elevation view the arrange-
ment of the outer bending rolls.

FIG. 3a is a top view of the arrangement shown in -
FIG. 3. | |
~ FIG. 4 illustrates an end view of the device from the

left-hand side of the FIGS. 3 or 3a.
FIG. S 1s a diagrammatic illustration of the automatic -

control of the attack angle of the deformation rolls as

‘determined by the desired dimensions of the tube to be

produced.
Referring to the drawings, the device 1 whlch de-

forms a sheet metal band 2 into a helical seam tube 3

having the longitudinal axis 4 comprises basically a plu-
rality of frames § which together with a foundation 6
constitute a closed structure for resisting the bending

forces which occur during the deformation of the band
An inner bending roll 10 comprises a series of indi-

vidual deforming rolls 11 which are mounted one next

to each other on a common roll support or shaft 12
which is axially movable within a bearing box 13,
whereby the axial movement is accomplished by a
toothed rack 21 which is actuated to be axlally movable
by a drive 22. | |
The bearing box 13 is supported by means of verti-
cally adjustable supports 14 and 14’ within the frame
3. Each of the vertically adjustable supports 14 and 14’
consist of a sliding key mechanism 15, both of which
are operated by a common drive 16 which in turn is
controlled by a tube curvature scanning device 17.

_(FIG 3).

The roli support 12 and the boarmg box 13 respec-
tively, are pivotally supported in the two vertically ad-
“justable supports 14 and 14’, namely in such a manner
that a tlltmg movement of a roll support 12 from the
horizontal is possible. Viewed from above (FIG. 3a)

the pivot axis extends at right angles to the longitudinal :

axis of the tube to be produced. This arrangement is
not very apparent from the drawing because one has to
deal with shoulder bearings which permlt minor pendu-—
lum movements.

The roll support 12 and the bearing box 13, respec-
tively, are guided in the parts of the frame 5 of the de-
vice by parallelogram guides which, for instance, may
have the form of articulated lever systems, so that a
twisting of the roll supports during vertical movements
is not possible. ~

Between the outer vertically adjustable support 14’
and the bearing box 13 is arranged an ecentric shaft 18
whose position effect is one-sided vertical adjustment
of the bearing box 13 and therewith an adjustment of
the roll support 12, which however is independent of
the tube curvature scanning device 17. The eccentric
shaft 18 is rotated by a motor 19 by means of a geanng



. “wedges
o33, B
.. For the_swinging.movement'qfthe'b__earings each one

- of the same is provided with a separate drive 39 and
-39, respectively. These bearings swing the bending
~ rolls 30, 31 in relation to the center point of the tube
. in which or nearby thereto the symmetry lines of the

. bearings of the two outer bending rolls 30 -and 31
~ should intersect. T e
. . The axis for the swinging movement of the bearings -

. swungtoasmaller
“. . eterisbeing made. = B S
" The three bending rolls 10, 30 and 31 are each pro-
) o vided with a series of deformation rolls 11 and 32, re-
. spectively, which are disc-shaped and by themselves,
- with respect to the axis of the respective bending roll, '
- .. are adjustable about a vertical axis in such a manner
~_ that the planes of the disc-shaped deformation rolls 11
~ and 32 with respect to the axis of the associated roll
- %" may assume an attack angle deviating from 90° A
- change of the attack angle of the deformation rolls is
' necessary when a change of the inlet angle of the sheet
- metal band into the deformation device takes place.
- The change in the attack: angle is effected in this case
S :-].fqr'the'ﬂ'uter--bending_ rolls 30 and 31 by the drives 40
- and 40’ and for the inner bending roll 10 with the as-

: 5

' and this mator"-if’.-f-@ﬁi’ be controlled by an in.c:'lin__aﬁoht
- measuring device 20 (RIG. 5. -~
~With the assistance of a toothed rack 21 provided on

“the roll support 12 and a drive 22 on the bearing box

- 13, the roll support 12 may be moved relatively to the
3 in the direction of the horizontal axis 4

bearing box 1
of the tube.

At the inner end of the roll support 12 is arranged an .
-~ Inner tube support 23 (FIGS. 1 and 2) which is pro-
- vided with radially extending arms 24 at the outer end
- of which are mounted rollers 25 which by means of a

- ‘central drive 26 and a gear 27 (FIG. 2a). 'and-!'s_haftsfr 28
- and an elastic intermediate member 29 are

-against the inner wall of the tube 3.

" _For the vertical and axial adjustment of the outer

- bending rolls 30 and:31 and. their deformation rollers

32 and for each of the two outer bending rolls 32, are

- provided two adjusting devices with relatively to each

.~ other slidable adjusting wedges 33 and 35. The latter .
o are associated with drive means:34 and 36 and further-
~~ more for the horizontal adjustment each one of the =~

- outer bending rolls is provided with a lateral adjust-

ment device having adjusting wedges 37 and 37’ oper- -

ated by drive means:38 and 38'. In the same manner as
the roll supports 12, the two outer bending rolls 30 and

31 have to be movable along the axis of the tube, but
by maintaining the preselected vertical adjustment.
- This is done'in that the slidable wedges 33 and 35 are
- -moved together in axial direction. =~ =
- If one desires solely an adjustment in vertical direc-
. tion, the wédge-33.-r3mains-station'ary..' ‘The outer wedge
. 35 is then introduced or removed and.when  this is
. done, the vertical adjustment is changed. The slidable
| | 37 and 37’ are arranged in the wedge member -:-”5

- toward the center point of the tube may be selected as
~ desired. Preferably, this axis is arranged in the plane in

~ which the bending roll engages the tube. The bearings

for the lower bending rolls are therefore swung more

S ~ when a tube of a smaller diameter is being made and is

degree when a tube of a larger diam- 0

SR sistance of a similar drive not illustrated.
- Inaccordance with the invention, the change of the -

e - attack angle of the 'dafomation rolls 11 and 32, respec- ~ s not necessary. -

“pressed

| 6(_} - It has been discovered that the change of the attack
-angle of the deformation rolls, particularly in deforma-

- tion devices _ﬁfc}r_'tubes‘hajvjing a large diameteranda

~ very thick wall has a deciding alleviation effect during

€5 a change of the inlet angle of the sheet metal band and

“that in such a case a swingable arrangement of the de- -~ -

~ formation station with respect to the sheet metal band

3,776,010

tively, of the three bending rolls is ‘also employed for - R
- the purpose of accomplishing a continuous ’cp’ntrolf‘fiﬁf'... .;
- the tube by making corrections resulting from the tube

‘bending operation so ‘as to protect ‘the deformation =~ -
rolls against excessive lateral forces which could lead
o a destruction of these rolls, when on one hand the o
inlet angle of the band changes constantly within cer- =
tain limits, and when on the other hand the attackangle
~of the deformation rolls is not in agreement therewith. =

10

20

‘bending roll 10 on which are arranged the individual =~ =
_-disc-shaped defofmation-rolls?_ll.'An Inclination mea- - -
suring instrument 20 effects an automatic operationof .
‘the drive 19 of the eccentric shaft 18, both of whichare - -
- arranged on the outer end of the roll support 12. -

35

'For this purpose the control system illustrated in F IG. '
3 1s. employed This. control system comprises the'al-- -
Teady mentioned tube curvature ‘scanning device 17

and in addition thereto four measuring instruments 50

.. Which are circularly arranged so as to be each90°apart - -
15 from each other and which continuously measure the @ -
~-oval shape and the diameter of the finished welded =
~ “tube. The measured 'Values--;are-’{trariSferi'ed:iﬂas-*tactua_l'_.; e
- values to the actual value potentiometers §1 and'52,0f = -
. Which the potentiometer 51 measures the oval'shape
) and the :pqte_ntinme'terf52!-.mea_sures;-dia;mgte'r’-#_élués,” L
‘while the tube curvature actual values measured by the -

-sca'nn__ingideﬁice'?17-'afefiﬁdi¢ated-atf'_53. Lt T
- These actual value potentiometers are arranged for
45 the sake of '?cbmparimn*dppqsite, of the desired value
- potentiometers 54, 55 and 56. The differences between |
-the said desired values and the measured actual values L e
~-are amplified in their electrical values which are con- el
‘verted in order to operate by means of control devices KR
62, 63, and 64 associated drive means (such as 40 and
*40’) which adjust the deformation rolls of the three = .
“bending rolls. For the amplification and conversionof . .
-the differential values determined from the desired val-
“ues and the actual values potentiometer are provided =
‘the devices 57, §7' and 5§7'". 59 indicates an indicating
“instrument for the attack angle of the three deforma-
“tion roll units. This indicating instrument may be selec- =
tively switched at 58 to either one of the roll units. The B
~_indicating instrument 60 indicates the vertical position
40
- vertical direction is accomplished by the adjusting .
~drive 16 and indicated by the potentiometer connected =
thereto. The operating member for the vertical adjust- =
- ment drive may consist, as indicated in the drawing, of =~
a push-button P or another automatically actuating ad-

of the inner deformation roll unit. The adjustmentin-

justment member. The indicating Instrument 61 indi- -
cates the inclination of the roll support 12 of the inner -

¥ in FIG. § indicates _alternating- current motors, ”_5!5- - |

indicates a three-phase alternating current motor, W~ .

indicates switching means for the automatic adjustment - R
- of the adjusting means in relation to the desired value. -
- potentiometers 54, §5 and 56. U indicates_-Sa-;ma_nnally'. BRI
_operable changeover switch at 58, and Poti indicates -

potentiometers... .
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However, the deformation procedure is also then

considerably alleviated, for instance, by the arrange-
- ment of the adjustable deformation rolls because the
inlet direction of the band always is in the direction of
the plane of the direction of the deformation rolls.
- The invention permits the practice of a production
method for making helical seam tubes which is based
on a careful testing of the material to be deformed as
a starting product and/or of the dimensions of the tube
~as end product, and comprises a suitable device and
also a control of this device which permits the continu-
ous automatic production of tubes having a large diam-
eter and a thick wall. |

What I claim is:

1. Device for helically deforming a sheet metal band
to form a tube therefrom, comprising inner and outer
bending rolls for engaging the inner wall and the outer
wall of the tube to be formed, shaft means on which
said rolls are mounted, and means for so supporting
said shaft- means during the deforming operation on
said sheet metal band that said shaft means at least in
one direction are slidably displaceable along their axes,
- and mounting means for said rolls so that said rolls are

-slidable parallel in at least one direction and are also

- vertically adjustable during the forming operation re-

sponsive to variations in the coefficient of elasticity in
the sheet metal band for enabling the rolls to adjust to
- the desired diameter of the tubing. |

2. Device according to claim 1, including means for
vertically adjusting the shaft means of said inner bend-
ing rolls during said deforming operation and means for
vertically and laterally adjusting the shaft means of said
outer bending rolls during said deforming operation.

3. Device according to claim 1, in which said inner
bending roll comprises a plurality of serially arranged
deformation rollers mounted on a common shaft (12),
the latter being rotatably supported for vertical adjust-

‘ment at least on two places within the frame of the de-
vice. | |

4. Device for helically deforming a sheet metal band

to form a tube therefrom, comprising inner and outer
bending rolls for engaging the inner wall and the outer
~ wall of the tube to be formed, shaft means on which

10

8
thereon into engagement with the inner wall of the
tube. . .

7. Device according to claim 1, including bearings for
said outer bending rolls, and drive means (39) for piv-
otally adjusting said bearings about axes extending par-
allel to axes of said rolls. . - |

8. Device according to claim 1, in which said bending
rolls comprise each a plurality of disc-shaped deforma-
tion rollers (11, 32) which are mounted on shafts rotat-
able about parallel axes. |

9. Device according to claim 1, in which said bending
rolls comprise each a plurality of disc-shaped deforma-
tion rollers (11, 32) which are mounted on shafts rotat-
able about parallel axes, and including means for ad-

I5 justing the attack angle of the disc-shaped deformation

20

25

~ mensions of the tube being formed.

30

35

40

- said rolls are mounted, means for so supporting said 45

shaft means during the deforming operation on said

sheet metal band that said shaft means at least in one

direction are slidably displaceable along their axes, said
inner bending roll comprises a plurality of serially ar-
- ranged deformation rollers mounted on a2 common
“shaft, the latter being rotatably supported for vertical
_adjustment at least on two places within the frame of
the device, means comprising slidable wedge gearing
for flexibly supporting said common shaft, an electric
~motor for operating said wedge gearing, and a scanning
means for measuring the curvature of said tube, said
scanning means controlling the operation of said elec-
tric motor. - |

3. Device according to claim 4, including a bearing
box for said common shaft mounted displaceable in di-
- rection of said tube in the frame of the device.

6. Device according to claim 4, including a tube sup-
port (23) for the inner end of said common shaft (12),

- said tube support comprising substantially radially dis-

posed arms provided each with a roller at their outer
ends which engage the inner wall of the tube, and
- means for radially urging all of said arms and rollers

50

55

60

65

rollers about vertical axes. -

10. Device according to claim 1, in which said bend-
ing rolls comprise each a plurality of disc-shaped defor-
mation rollers (11, 32) which are mounted on shafts
rotatable about parallel axes, and including means for
adjusting the attack angle of the disc-shaped deforma-
tion rollers about vertical axes, the attack angle of said
disc-shaped deformation roller being adjusted during
the deformation operation in correspondence with the
deviations of the tube curvature from the desired di-

11. Device for helically deforming a sheet metal band
to form a tube therefrom, comprising inner and outer

bending rolls for engaging the inner wall and the outer
wall of the tube to be formed, shaft means on which
said rolls are mounted, means for so supporting said
shaft means during the deforming operation on said
sheet metal band that said shaft means at least in one

-direction are slidably displaceable along their axes,

scanning means for measuring the curvature of the tube
at the outlet end of said bending rolls, means for verti-
cally adjusting the shafts for said inner bending rolls,

‘means for operating said vertically adjusting means,

and means for producing electric signals from the mea-
surement deviations between the measurements made
by said scanning means and the desired dimension of
the tube diameter, and means for causing said signals

- to operate said operating means for said vertically ad-

justing means. - | : S
12. Device according to claim 11, including measur-
Ing instruments (50) in addition to said scanning means
for determining the diameter of the ovality of the tube. .
13. Device for helically deforming a sheet metal band
to form a tube therefrom, comprising inner and outer
bending rolls for engaging the inner wall and the outer
wall of the tube to be formed, shaft means on which

said rolls are mounted, means for so supporting said
shaft means during the deforming operation on said

sheet metal band that said shaft means at least in one
direction are slidably displaceable along their axes, ver-
tically adjustable means for supporting the outer bend-
ing rollers, and a motor-operated eccentric drive shaft
connected with said supporting means for operating
said vertically adjustable means. |

14. Device for helically deforming a sheet metal band
to form a tube therefrom, comprising inner and outer
bending rolls for engaging the inner wall and the outer-

wall of the tube to be formed, shaft means on which =
said rolls are mounted, means for so supporting said
shaft means during the deforming operation on said

sheet metal band that said shaft means at least in one
direction are slidably displaceable along their axes, said -



PRt - said rolls are ‘mounted, means for SO supportmg said
- shaft means during the deforming operation on said

. .'_.‘;-.bendmg rolls for engaging the inner wall and the outer
wall of the tube to be formed, shaft means on which
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“inner and outer rolls mcludmg two outer bendmg rolls -
mounted on separate shafts arranged in horizontal =~
~ spaced relationship, and driven slidable wedge gearings
.+ for adjusting the distance between said shafts.
o 15. Device for helically deformmg a sheet metal. band -_
~to form a tube therefrom, comprlsmg inner and outer

. causmg the rolls to sllde parallel in at least one direc-
“tion responswe to variations in the coefficient of elas-
ticity in the sheet metal band for enabling the rolls to G
~ adjust to the desired diameter of the tubing and thereby - =

cantrollmg the radius of curvature of the thus hahcally'

. deformed sheet metal band.

10

sheet metal ‘band that said shaft means at least in one -

direction are slidably displaceable along their axes, the |
- aforesaid rolls including two outer bendmg rolls (30,

- 31) mounted on separate shafts arranged in horizontal

. spaced relationship, and driven slidable wedge gearings
. (37) for adjusting the distance between said shafts, and
© . additional driven slidable wedge gearings (33, 35) for .
- adjusting the shafts of said bendmg rolls (30 31) in
L axial and vertical directions.

16. Device for helically deformlug a sheat metal band

- ':;.to form a tube therefrom, comprlsmg inner and outer
~ bending rolls for engaging the inner wall and the outer -
. wall of the tube to be formed, shaft means on which

15

_-20:

19. A method of hellcally defc-rmmg a sheet metal' e
“band comprising the steps of relatively moving the =
“band with respect to a series of inner and outer bending =
rolls and while relatwely moving the sheet metal band =~
causing the rolls to slide parallel in at least one dlrec-—f e
- tion and also vertically responsive to variations in the
coefficient of elasticity in the sheet metal band for en- |

abling the rolls to adjust to the desired cllamater of the

tubing and thereby controlling the radius of curvature
~ of the thus helically deformed sheet metal band.

20. A method of helically deforming a sheet metal'

* band. comprising the steps of welding together a series .
of sheet metal pieces to form a sheet metal band, rela-
tively moving the band with respect to a series of inner

- and outer bending rolls, and while relatively moving the

 said rolls are mounted, means. for so supporting said

shaft means. -during the deforming operation on sald

“sheet metal band that said shaft means at least in one -
“direction are slidably displaceable along their axes, and

N 'mcludmg, In combination, scanning means and measur-
-~ ing instruments for determining the actual dimensions
- of the tube in relation to adjusted desired dimensions

 of the same, said combination forming an automatic

PRI - control means for drive means which adjust the attack

" angles of the deformation rollers constltutmg parts of

‘said bending rolls.

17. Device for halically daformmg a sheet metal band

o form a tube therefrom, comprlslng inner and outer
o __'_bandmg rolls for engagmg the inner wall and the outer
- wall of the tube to be formed, shaft means on which
- said rolls are mounted, and means for so supporting
- said shaft means during the deforming operation on.'_'40
. said sheet metal band that said shaft means at. least in
- one direction are slidably displaceable along their axes,
~ and mounting means for said rolls so that said rolls are N
- shdable parallel in at least one direction during the
.- forming operation responswa to variations in the coef-
. ficient of elasticity in the sheet metal band for enabling

~the rolls to adjust to the desired diameter of the tubing.

30

35

sheet metal band causing the rolls to slide parallel inat

“least one direction responsive to variations in the coef- S
25fﬁcwnt of elasticity in the sheet metal band for enabling R
- the rolls to adjust to the desired diameter of the tubing =

~and thereby controllmg the radius of curvature of the ST :

thus helically deformed sheet metal band.

~ 21. A method of helically deforming a shaet metal._._.-f R
band comprising the steps of relatively moving the - G
~ band with respect to a series of i inner and outer bending -~ .
‘rolls, while relatively moving the sheet metal band :
| causmg the rolls to slide parallel in at least ¢ onedirec-
tion. responswa to variations in the coefficient of elas- N
ticity in the sheet metal band for enabling the rolls to. =~
‘adjust to the desired diameter of the tubing and thereby o
- controlling the radius of curvature of the thus hellcally e

~deformed sheet metal band, measuring the thickness of |

45

18. A method of helically deforming a sheet metal

" band with respect to a series of inner and outer bending

. ‘band comprising the steps of relatively moving the

o 30
B rulls and whlla relatlvely movmg tha sheet metal band

the band during the helical deformation thereof and -

gcausmg relative movement of the rolls where the mea- .
surements indicate that a- vertical adjustment of the

- rolls is required, and vertically causing relative move- - -
~ment of the rolls in response to tha aforesald measure-- |

ment step where required. | | e

22. The device of claim 17 further charactarzzed as

‘including a scanning device for ascertaining deviations - -

~of the tube curvature from a predetermined dimension

and means responsive to said scanning means for verti- . ¢

“cally moving the centermost bendlng roll in responsa to

tha sensad davlatmns -
| | k% Kk kK
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