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(57) Abrége/Abstract:

An apparatus Is proposed for producing annularly corrugated metal tubes, particularly the outer conductor of coaxial high-
frequency cables, by means of at least one pressure roller revolving around a plain tube. The corrugations are formed In the
plain tube by the teeth of the pressure roller, which Is rotatable about an axis at a 90° angle to the longitudinal axis of the tube,
and the axis of rotation of which, itself in a plane perpendicular to the longitudinal axis of the tube, revolves around the plain tube
being fed to the pressure roller as the corrugations are produced. Said plain tube In turn rotates the pressure roller by its feed.
The apparatus has the following features: g) the tips of the teeth are flat, h) the tube Is tightly guided in a guide bushing (12) In
front of and behind the engagement with the pressure roller (13), 1) the number of teeth (Z) ranges between 7 and 11, preferably

between 8 and 10.
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ABSTRACT

An apparatus is proposed for producing annularly corrugated metal tubes,
particularly the outer conductor of coaxial high-tfrequency cables, by means of at
least one pressure roller revolving around a plain tube. The corrugations are
formed in the plain tube by the teeth of the pressure roller, which 1s rotatable
about an axis at a 90° angle to the longitudinal axis ot the tube, and the axis of
rotation of which, itself in a plane perpendicular to the longitudinal axis of the
tube, revolves around the plain tube being fed to the pressure roller as the
corrugations are produced. Said plain tube in turn rotates the pressure roller by its
feed. The apparatus has the following features:

g) the tips of the teeth are tlat,

h) the tube 1s tightly guided in a guide bushing (12) in front of and behind the

engagement with the pressure roller (13),

1) the number of teeth (Z) ranges between 7 and 11, preferably between 8
and 10.
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Apparatus for Producing Annularly Corrugated Metal Tubes

Description

The invention relates to an apparatus for producing annularly corrugated metal tubes 1n

accordance with the preamble of Claim 1.

CH-A-275 509 discloses an apparatus for producing corrugated tubes with a pressure
roller revolving around the workpiece, in which the corrugation is formed by teeth of the
pressure roller (toothed wheel). The pressure roller is rotatable about an axis at a 90°
angle to the longitudinal axis of the tube. Its axis of rotation, itself in a plane
perpendicular to the longitudinal axis of the tube, revolves around the tube, which 1s
being fed to the pressure roller. as the corrugation 1s being produced. The tube 1n turn
rotates the pressure roller by its feed. Preferred in this apparatus are three pressure rollers,
which are offset by 120° and engage the tube. The tips of the teeth located along the outer
circumference of the pressure rollers are concave and adapted to the tube diameter so that
the pressure rollers form a self-contained forming tool. With this configuration ot the
pressure rollers it is not possible to produce tubes with a deep corrugation. To achieve a
smaller distance between corrugations and a greater corrugation depth, it is theretore

proposed to further form the corrugated tube by axial upsetting. This results in an

uncontrollable irregular shape of the corrugation, however. Another substantial drawback

is that due to the concave tips of the teeth and the large number of teeth, extremely high

torsion forces act on the tube, which make continuous production of thin-walled metal

tubes difficult, if not impossible.

The object of the present invention is to produce metal tubes with an annular corrugation,

where the ratio of corrugation depth W, to corrugation pitch W is greater than 0.3.
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I

Corrugation depth W is defined as the radial distance between a corrugation peak and
the corrugation valley. Corrugation pitch W5 is the distance between two corrugation

peaks. This extremely deep corrugation 1s to be produced without any additional

measures, i.e., during the corrugation process.

This object is attained by the features set forth in the characterizing portion of Claim 1.

Other advantageous embodiments of the invention are set forth in the dependent claims.

With the aid of the invention it has been possible to produce highly flexible metal tubes
with deep corrugation in a single operation. Another essential advantage of the invention
is that the corrugation, as viewed in longitudinal direction of the metal tube, 1s uniform
with respect to the corrugation depth and the corrugation pitch, so that the metal tubes are

highly suitable as conductors of coaxial high-frequency cables and also as hollow

conductors. There is no damage to the surface of the corrugated metal tube in the area of

the corrugation valley or in the area of the corrugation sides.

The invention will now be described in greater detail, by way of example, with the aid of

the embodiments depicted schematically in Figures 1 to 7.

Figure 1 is a side view of an apparatus for producing a coaxial high-frequency cable with

an annularly corrugated outer conductor.

The inner conductor 2. insulated with a foamed plastic layer, is continuously pulled oft
from a supply reel 1. A metal strip M, preferably a copper strip, is pulled off from a strip
coil 3 and cleaned in a cleaning unit 4. In a forming unit 5 the metal strip M 1s then
shaped in several forming steps (not further defined) into a slit tube surrounding the
insulated inner conductor 2. The longitudinal slit is welded in a welding unit 6. The
inside diameter of the welded tube is slightly larger than the outside diameter of the

insulated inner conductor 2, so that the insulation layer is not affected by the welding
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heat. By means of a collet feed 7. the welded tube and insulated inner conductor 2 are
transported through the unit in the direction of the arrows. The collet feed 7 has a

plurality of clamping jaw pairs 7a, which grip the welded tube in pincer-like fashion. The

clamping jaw pairs 7a are mounted to an endless chain 7b, which is driven by an electric

motor in a manner not depicted.

In corrugation unit 8 behind collet feed 7. as viewed 1n feed direction, the plain metal
tube is transformed into a corrugated metal tube whose corrugation valleys fit closely

against the insulation layer and compress it somewhat. This produces a coaxial high-

frequency cable in which the gap between the insulation layer and the outer conductor 1s

sealed.

The insulated inner conductor 2 provided with the corrugated metal tube is finally wound

onto a cable drum 9. A dancer arrangement 10 controls the feed rate of cable drum 9.

Subsequently, an outer plastic sheath may be extruded onto the corrugated outer

conductor in a manner not depicted.

The corrugation unit 8 will now be described in greater detail with the aid ot Figures 2

to 5. A guide bushing 12 is fixed to a corrugation head 11 driven by a rotary drive. The

inside diameter of the guide bushing 12 is approximately equal to the outside diameter of

the welded plain tube G. The guide bushing 12 has a recess 12a into which reaches the
pressure roller 13 acting as a corrugation tool. Pressure roller 13 1s freely rotatable on a
bearing block 14. Bearing block 14 is radially adjustable by means of an adjusting
spindle 15, which is guided in a threaded bushing 16. The threaded bushing 16 1s
rotatable in an end plate 17, which is fixedly connected to corrugation head 11. 18

identifies a counterweight, which ensures concentric running of the corrugation unit 8.

The depth of the corrugation to be produced in the plain tube G is adjusted by means of

threaded spindle 15. In a rotary drive of corrugation head 11, the pressure roller 13
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revolves around plain tube G and forms the corrugation. Since the plain tube G 1s being
advanced by collet pull 7, pressure roller 13 is driven in such a way that it rotates about
its axis of rotation. This causes the tooth of pressure roller 13, which is producing the last
corrugation, to emerge from the corrugation valley and the next following tooth to engage

with the advanced plain tube G. In this manner, pressure roller 13, revolving around the

longitudinal tube axis and driven to rotate about its own axis of rotation, continuously

produces a tube with an annular corrugation.

As illustrated in Figure 3, pressure roller 13 is supported in outwardly sealed antifriction

bearings 19 so that it can freely rotate.

Figures 4 and 5 depict a corrugation unit with two pressure rollers 13 on opposite sides.

This makes it possible to double the production rate at the same speed of rotation of

corrugation head 11.

Of course, three or more pressure rollers 13 may be used to obtain a multiple of the

production rate.

Figure 6 illustrates the principle of the novel corrugation process. Pressure roller 13 1n
relation to its axis of rotation approaches the center axis of plain tube G such that teeth Z

sink into the wall of plain tube G to produce an annular corrugation as pressure roller 13

revolves around the center axis of plain tube G. Due to the feed of plain tube G, the
pressure roller rotates in the direction indicated by the arrow, so that after one corrugation

valley has been produced, the next tooth Z sinks into the wall of the plain tube.

According to the invention, the number of teeth Z is limited to 7 — 11, since only this

makes it possible to obtain a ratio of corrugation depth to corrugation pitch of more

than 0.3.
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It is further advantageous if the tip diameter of the pressure roller is between 2.3 to 3.5

times the corrugation pitch or the distance between corrugations. Too small a tip diameter

results in a mechanically unstable pressure roller 13, whereas too large a tip diameter

does not make it possible to produce a deep corrugation. The tip diameter is defined as

the diameter that covers teeth Z.

The tips of teeth Z are configured as shown in Fig. 3 and 5. The width of teeth Z 1s

oreater than the diameter of the corrugated tube n the are of the corrugation valley. This
makes it possible to obtain a particularly smooth surface in the area of the corrugation
valley. For this same purpose, teeth Z are also hardened and polished, particularly in the

area of the tip of the tooth. This reduces abrasive wear on the teeth Z as well as on the

tube.

The sides of teeth Z extend parallel to one another, so that teeth Z, as they leave the

corrugation valley, do not contact the corrugation sides and thus do not leave any

undesirable indentations.

To produce an optimal corrugation it is further advantageous 1f the height of the teeth 1s
greater than the depth of the corrugation. This is shown, in particular, mn Figure 7. There,

the ratio of tooth height Z; to corrugation depth W, is greater than 1.2.
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Claims

.  Apparatus for producing annularly corrugated metal tubes, particularly the outer
conductor of coaxial high-frequency cables, by means of at least one pressure roller
revolving around a plain tube. wherein the corrugations are formed in the plain tube

by the teeth of the pressure roller, which 1s rotatable about an axis at a 90° angle to

10

20

(S

the longitudinal tube axis, and the axis of rotation of which, itself in a plane
perpendicular to a longitudinal tube axis, revolves around the plain tube being fed
to the pressure roller as the corrugations are produced, and the plain tube n turn

rotates the pressure roller by its feed, characterized by the following features:

a) the tips of the teeth are flat,
b) the tube is tightly guided in a guide bushing (1 2) in front of and behind the

engagement with the pressure roller (13),

¢) the number of teeth (Z) ranges between 7 and 11, preferably between 8 and

10.

Apparatus as claimed in Claim 1, characterized in that the width (b) of the teeth

(Z) is equal to or greater than the diameter of the tube in the corrugation valley.

Apparatus as claimed in Claim I or 2, characterized in that the sides of the teeth

(Z) extend nearly parallel to one another.
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4. Apparatus as claimed in any one of Claims 1 to 3, characterized in that two or

three pressure rollers (13), which are uniformly distributed over the circumierence,

engage with the plain tube (().

5. Apparatus as claimed in any one of Claims 1 to 4, characterized in that the teeth

(Z) are hardened and/or polished at least in the area of the tooth tip.

6.  Apparatus as claimed in any one of Claims | to 4. characterized in that hard metal

parts are inserted in the tooth tips.

7. Apparatus as claimed in any one of Claims 1 to 6, characterized in that the tip

diameter of the press roll or rolls (13) is between 2.3 to 3.5 times the corrugation

pitch or the distance between corrugations.
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FIG 4
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