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[s71° ABSTRACT

Manufacturing of a soft metal sheath formed of alumi-

‘num or copper, for example, is improved by suitably.

selecting the apparatus composing the shaping means
employed therein and arranging the capstan and the

| smkmg die in a novel manner. The apparatus selected

is made from a wear-resistant synthetic resin such as a _
molybdenum bisulfide-included nylon. The sheath is
manufactured from a metal tape of aluminum or cop-

 per through the working stages of applying a cylindri-
cal tube shaped from the tape onto a cable core, butt

welding the seam, and then reducing the diameter of
the metal tube to connect it to the core. |

1 Claim, 10 Draw_hg Figures
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1 _
METHOD AND APPARATUS FOR

MANUFACTURING SOFT METAL SHEATHS FOR -

ELECTRICAL WIRES -
Matter enclosed in heavy brackets [ } appears in the

original patent but forms no part of this reissue specifi-

cation; matter printed in italics indicates the additions
‘made by reissue.

This is a continuation of application Ser. No.
128,297, filed Mar. 26, 1971, and now abandoned. -

BACKGROUND OF THE INVENTION

This invention relates to the imprevement of the
method and apparatus for manufacturing soft metal

sheaths for electrical cable wherein a soft metal tape

such as aluminum tape or copper tape formed to a
cylindrical tubular shape is applied on the periphery of
an insulated core for the electrical cable; the butted
edges are welded, e.g., by inert gas arc welding; the
- outer diameter of thus obtained metal tube is reduced;

and the insulating core and metal tube are adhered to.

each other.
Methods are known for forming metal tape in the
manufacturmg of soft metal sheaths for an electrical

cable. In one method, the tape 1s gradually shaped to a
cylindrical form by passing it through a plurality of
rollers. In a second method, the tape 1s arranged in the
longitudinal direction and the lateral end portions or
ears are formed to a cylindrical shape by means of a

metallic forming tool like a shape of a cut open circular

tubular pipe. It has been generally found, however, that
friction and burning are caused between the tape and
the tool, the tension force increased and undesirable
faults are generated on the surface of the tape when
forming such a soft metal tape by use of a forming tool
of steel, particularly in the case of aluminum.

Next, as methods for welding the thus formed seam,
the methods of high frequency induction heating or
" inert gas arc welding are well known. And further, as a
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cleaning means to remove such oil, but this would re-
quire a very expensive installation and greatly In-

creased manufaeturmg COsts.
SUMMARY OF THE INVENTION

The present invention prowdes a method and appara-
tus for manufacturing such soft metal sheaths for elec-
trical wires so as to completely remove the faults
caused by the prior methods as mentioned above, by
the combination of simple devices and characterized by
the two features of selecting the material for the . tool
for forming the eylmdncal tube and arranging of the
capstan and the sinking die in a novel manner.

BRIEF DESCRIPTION OF THE DRAWINGS

The details of the present invention will be clear in
accordance with description of embodiments of this
invention in reference to the accompanying drawmgs |

In the drawmgs |

FIG. 1 is a schematic view of the apparatus fer prac-
ticing the method of the invention, |

FIGS. 2 through 6 are the auxiliary elevatlona] views,

partly in section, of parts of the apparatus; and
FIG. 7 is a schematic view of a prlor art manufaetur-

ing method.

DESCRIPTION OF THE PREFERRED -
EMBODIMENT | -

As shown in FIG. 1, a soft metal tape 1, for example
a soft aluminum tape, is passed through a cleaning

device 3 to remove any oil or dirt on the surface of the

tape and the cleaned cross section is exposed by slightly
cutting off both lateral edges of the soft metal tape by
means of a cutting machine 4. Cutting off both lateral
edges of the tape permits welding of the edges which
are not contaminated by a metallic oxide and at the

- same time provides a tape width which is of an exact -

'.40

method for metal sheathing the periphery of the fin-

ished insulated core, the processing by forming a metal
tape to a cylindrical tubular shape and continueusly

welding the butted edges in the long:tudmal dlrectmn is

also known.

However, it is required in the known methods, as'
mentioned above, to make the inner diameter of the

“metal tube larger than the outer diameter of the insu-
lated core so as to be able to provide an aperture for
thermal insulation between the insulated core and the
seam welding portion of the metal tube in order tc
prevent the melting of the insulated core by heating
during the welding operation. Therefore, a working
stage 1s necessary to join the periphery of the insulating
core and the inner faee of the metal tube to each other
after welding.

In the prior methods of manufacture, the metal tube
20 has been reduced by drawing it through a sinking die

16 as shown in FIG. 7. This has caused problems, such

as retaining of the lubricating oil supplied onto the
metal 20 from a supplying device 15 to lubricate the
inner surface of the die 16, causing slipping relative to
the traction of the capstan 13 being the extracting
means, causing variation in the drawing velocity and
encountering troubles on the welding in the previous

~ working stage. It has also been considered to provide a

45

desired dimension to achieve butting of the side edges
during welding. The scrap winder 5 serves to coil up the
soft metal tape thus cut off. Then, the tape is shaped to
an arc by use of an arc shaping device made of a wear-
resistant synthetic resin, for example, a molybdenum

bisulfide-included nylon, such as the rollers 6 and 7.

The front view of the rollers 6 and 6’ is shown in FIG.
2. Thereafter, the tape is shaped to a cylindrical form

by means of a shaping tool 8 and simultaneously the

insulated core 2 is inserted thereinto.
The shaplng tool 8 1s provided with a conical intro-

" ducing opening composed of a suitable wear-resistant
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synthetic resin, for example, a molybdenum bisulfide- -
included nylon, and the tape passing through the open-
ing is shaped to a cylindrical shape by a drawing opera-

~tion. FIG. 3a is a plan view of the shaping tool 8 and
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FIG. 3b shows partially the feature of the processing of

‘the shaping and the mounting of the tape 1 onto the

periphery of the insulated core 2 by the tool 8, wherein
the cross sectional views of a, b and ¢ respectively
correspond to the points of a, b and ¢ in the drawing of
FIG. 3a. Numeral 9 shows a forming die composed of a
suitable wear-resistant synthetle resin, and the tape 1

forms a cylindrical tube in a complete butted state with

a suitable gas between the seam of the tape and the
insulating core 2. This eendltlon T shewn by c in the
drawing of FIG. 3b. |

The butted portion of the seam at the both edges of
the tape 1 formed to a cylindrical shape s repressed by

- the repressing rollers 10 as shown in FIG. 4 so as not to

~ cause a step And the cemplete butted condltlen is
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maintained by the side rollers 12 as shown m FIG. 5.

The butted portion of the cylindrical tube maintained
under such condition is seam welded with the electrode
11 of the inert gas arc welding machine.

Ncxt, the metal tube 20 comprising the msulated
core is pulled by means of a capstan as shown by 13 in
FIG. 6. To prevent the soft metal tube from buckling, it
1s passed through a guide 14 provided with a circular
introducing opening mounted on the outlet of the cap-
stan 14. 16 shows the sinking die which reduces the
diameter of the metal tube by pushing inwardly such
that the outer surface of the insulated core and the
inner surface of the metal tube are in close relatlon to
each other.

Prior to entering into the sinking die 16, a lubricating
oil is dropped on the metal tube from a nozzle of an oil
supplying means as shown by 1§ to make the reducing
operation smooth. | |

By the method of the present invention, the cylindri-

cal metal tube can be readily obtained without causing
defects on the surface of the soft metal tape by simply

combining forming tools of a wear-resistant synthetic
resin and the soft metal sheathed cable, in which the
mechanical strength is guaranteed, and by combining
suitable welding methods such as the inert gas arc weld-
ing method. By changing the pulling-out method to the
pushing-in method in reducing the diameter of the
metal tube, a slip between the capstan and the soft
metal tube brought about by the lubricating oil is elimi-
nated and a stable extracting linear velocity can be
established, thereby obtaining a stable weldmg work-
ability.

And further, a cleaning means for removing the lubri-
cating o1l retained on the tube becomes unnecessary,
-and it is greatly advantageous for reducing the manu-
- facturing cost.

And furthermore, by this pushmg -in method, a high
quality product, extremely high 1n roundness, can be
obtained by a final reduction of the diameter of the soft
metal tube after extracting the soft metal tube compris-
ing the insulated core by means of the capstan. In con-

trast to that, by the prior art method shown in FIG. 7,

the soft metal tube tends to deform to an elliptic shape
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as the tube is clamped with a capstan and pulled after
final working for the reducing of the diameter.

As described above, In accordance with the method
and apparatus of the present invention, the adjustment
of the manufacturing apparatus is very easy and the
method has great advantages over the prior method
from the standpoint of quality of the product and the
installing cost.

While the preferred form of method and apparatus
embodying the invention is illustrated and described, it
will be understood that changes in the method and
apparatus may be made within the scope of the ap-
pended claims. ‘

We claim: | |

1. In a method of continuously manufacturing a soft

-metal sheath electric cable by moving a soft metal tape

- longitudinally in unison with a core and wrapping said
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- tape about said core, the improvement comprising the

steps of, in sequence:

surface cleaning said soft metal tape whose width is
In excess of that needed to laterally envelope the
cable core,

~ cutting off both side edges of said tape to reduce the

width of said tape to a dimension such that the side
edges will exactly abut when laterally wrapped
about the core and to provide abutting side edges
which are oxide free, |

bending said tape into an arc in cross section by
passing said tape through opposed concave and
convex wear resistant plastic rollers,

butting said oxide free tape side edges together by

~ passing said arc-shaped tape through a wear resis-
tant plastic cylindrical shaping tool and a wear
resistant plastic forming die having a circular open-
ing therein, s

seam welding the butting oxide free side edges,

extracting the tube from said forming die and pushing
the tube through a reducing die under lubrication
by means of a capstan positioned upstream of the
reducing die and downstream of the forming die to
uniformly radially inwardly reduce the tube to me-
chanically couple the soft metal tube to the outer

- surface of the cable core with true circular cross

section provided thereby.
- * * % %k %
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