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This invention relates to the extrusion of 
metal pipes aid the like and to the applica 
tion of lead or like sheaths to electric cables. 
The usual method of producing pipes or cable 

is sheaths of lead and its alloys is to employ an 
hydraulic press, including a cylinder or con 
tainer charged with molten lead which, as it 
cools is forced forward in a semimolten state 
through an annular space between a die and a 
point by the advancement of a ram. In such 
an apparatus various factors contribute to 
difficulty in maintaining uniformity of thick 
ness of the sheathing, whilst the very high 
pressures which have to be employed require 
correspondingly strong and heavy apparatus; 
further, owing to the necessity for refilling, 
the press must be stopped at intervals and the 
ram withdrawn. 

It has been proposed also to use, instead of 
a ram working in a cylinder, a screw threaded 
member constituting a point holder or core 
rotatable within a cylindrical member consti 
tuting a casing formed with longitudinal ribs 
and/or grooves, means being provided for 
supplying molten lead or lead alloy to said 
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screw thread by which it is extruded, after 
solidification, in the form of a tube or cable 
sheath. 
According to the present invention either 

30 the casing or the point holder or core may be 
rotatable relatively to the other and either 
one of said members may be formed with the 
screw thread, and the other with the longitu 
dinal ribs and/or grooves, whilst in order to 
produce a Snooth exterior and interior sur 
face on the mass of metal without the forma 
tion of fissures and folds therein, the screw 
thread on one member and the ribs and/or 
grooves on the other member die away toward 
the outlet end, the former dying away before 
the latter. 

. It is desirable that a small clearance should 
be left between the two relatively rotatable 
members, whilst, where required, a suitable 
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4. 

45 
shaping die may be provided at the outlet. 
end of the apparatus. 
Where a cable is to be sheathed by the ap 

paratus the point holder forms a tube 
50 through which the cable is fed so that as it 

passes out through a die it is surrounded by 
the extruded metel. 

Preferably, means are provided for cool 
ing the outer of the two relatively restable 
concentric members beyond that part thereof 55 
where the molten metal enters it. 

in order to prevent relative rotation be 
tween the metal and the walls of the pas 
Sage through which it passes beyond the 
Screw threaded member said walls are con- go 
stituted by the ribbed and/or grooved mem 
ber, or a part mounted thereon, on the one 
hand, and by a member in extension of the 
screw threaded member, on the other hand, 
said extension member being stationary or 65 
rotary according as said screw threaded 
member is rotary or stationary, whilst, the 
ribs and/or grooves do not die away com 
pletely until after they have passed the junc 
tion between the screw threaded member 2nd 70 
its extension. 
The continuous movement of the metal in 

the narrow annular space between the rela 
tively rotatable concentric members makes 
it an easy matter to obtain accurate tempera- 75 
ture measurements of the metal at different 
points in the length of the passage, and 
accurately to control the temperature gra 
dient in the metal, so that the metal which 
enters in the molten state can be made, by 80 
appropriate control of the cooling, to change 
from the liquid to the solid state as it travels 
forward. 
One form of apparatus for carrying the 

invention into effect is shown by the accom- 85 
panying drawings in which Figure i is a 
sectional elevation; Figure 2 a section of a 
modified detail and Figure 3 an enlarged 
cross-section of the core or point holder. 
As illustrated a central hollow point 90 

holder a is fixed centrally in a vertical posi 
tion with respect to a vessel t which is sur 
rounded by a cylindrical casing don which 
casing said vessel is rotatably mounted in ball 
bearings e and adapted to be driven by a 93 
shaft f through bevel wheels gg. The casing 
b carries a coaxial driving sleeve formed at 
its inner surface with a screw thread i which 
dies away at the outlet end of said sleeve 
which is located within a stationary member ...) 



i carrying a die k mounted in close proximity 
to the point m supported by the point 
holdera. The lower end of the vessel b is submerged 

5 in molten metal contained in the casing d 
which is supplied from a tank n (heated by 
means not shown), whilst a gas burner o or 
other heating means is provided for main 
taining the temperature of the lead in the 

10 casing d. 
The arrangements are such that the vessel 

b is adapted to be rotated round the point 
holder a, its bearings being arranged at a 
part remote from the hot part in contact 

15 with the lead and ensuring true concentricity 
of the die k and the point m. The outer 
surface of the point holder a is formed with longitudinal grooves p leaving ridges g (see 
Figure 3) said grooves dying out toward the 

20 upper end, beyond the upper end of the driv 
ing sleeve h, their function being to prevent 
the general mass of metal enclosed between 
the driving sleeve h and the point holder a 
from being carried round bodily by said. 

25 sleeve. The temperature gradient along the 
apparatus is controlled by cooling devices 
such as water or oil circulating pipes, appro 
priately disposed, or by air blown thereinto, 
for which latter purpose a coaxial flange r 

30 in the vessel b is apertured as at s t and an 
annular channeliu opening opposite the aper 
tures 8 is supplied with air (which may be 
cooled) through a pipe v, the air passing 
through the aperturess into contact with the 

35 outer wall of the driving sleeve h and passing 
away through the apertures t. 
The molten metal flows from the tank n, 

to the casing d to approximately the level in 
dicated at w and on entering the lower end 

40 of the space between the driving sleeveh 
and the point holdera is fed upwards by 

avity until it has solidified and thereafter 
y the action of the internal screw thread i 
as the vessel band driving sleeve h are ro 

45 tated. In the lower part of the sleeve h 
the drive exerted by the screw thread i is 
loose owing to the fluid state of the lead, but 
as the latter becomes solid the drive be 
comes effective, and the thread i exerts the 

50 pressure necessary to force the metal be 
tween the die k and the point m. In the 
upper part of the sleeve h where the metal is 
coolest the threadidies away and is succeeded 
by the smooth surface of the stationary part 

55 which tapers towards the die k so as to 
smooth out any traces of marks (if any) 
left by the thread i and ensure uniformity of 
the finished product. For a similar reason 
the grooves p die away before the point m, is 

60 reached, but after the screw threadihas died 
away, i.e. after the lead stream has reached 

... the stationary parti. 
The inner surface of the stationary parti 

may be as indicated in Figure 1, or in some 
65 cases its lower part may be cylindrical until 
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the grooves p have died away to prevent any 
risk of folding of the lead. By suitable se 
lection of the pitch and the rate of reduction 
of the size of the thread i, of the area of cross 
section of the leadstream between the sleeve h and the point holder a and of the tempera 
ture gradient, the pressure required for the 
extrusion of the metal can be obtained. 

Instead of forming the sleeve h with screw 
thread which dies away at its upper end only, is 
by cutting away the tops of the thread, it may 
die away by cutting a tapered thread 
throughout the whole length of the sleeve and Y 
then boring it cylindrically, as in Figure 2, 
or part may be as in Figure1 and part tapered so 
as in Figure 2. m - 

It is desirable that the temperature of the 
molten metal just before it enters the space 
between the sleeveh, and point holder a should 
be just above (say 5° to 10° F.) the melting 
point of the metal so as to ensure solidifica 
tion of the metal as soon as possible after it 
has entered said space. 
When the apparatus is to be employed for 

sheathing electric cables or the like, the point 
holder a is hollow and fitted over an aperture 
a in the bottom of the casing d to the under 
surface of which is secured a suitable guide 

00 

such as is shown aty. 
The above description refers to apparatus 05 

in which the centrally grooved point holder 
is fixed in a vertical position and is surround 
ed by an internally threaded cylindrical ro 
tatable casing, but it is to be understood that 
this holder may be fixed in a horizontal po 10 
sition and the casing may be mounted so as to 
rotate on a horizontal axis, whilst means are 
provided for feeding molten metal into one 
end of the space between said point holder 
and said casing. 

I claim:- 
1. Means for the continuous extrusion of 

metal pipes and the like, comprising two rel 
atively rotatable concentric members the in 
ner one of which forms a point holder or core 
and the outer one of which forms a casing, one 
of said members being formed with a screw 
thread and the other with longitudinal ribs 
and/or grooves, means being provided for 
supplying molten lead or lead alloy to said 
screw thread by which it is extruded after 
solidification in the form of a tube or cable 
sheath, in which the screw thread on one mem 
ber and the ribs and/or grooves on the 
other member die away toward the outlet 
end the former dying away before the lat 
ter, in order to produce a smooth exterior and 
interior surface on the mass of metal with 
out the formation of fissures and folds in the 
metal. 

2. Means for the continuous extrusion of 
metal pipes or the like as claimed in claim 1, in which a central grooved point holder is 
fixed in a vertical position and is surrounded 

O 

by an internally threaded cylindrical rotat. 1 
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able casing, mounted so as to rotate on a ver 
tical axis, while the lower portion is sub 
merged in molten metal. 

3. Means for the continuous extrusion of 
metal pipes and the like, comprising two rela 
tively rotatable concentric members the inner 
one of which forms a point holder or core and 
the outer one of which forms a casing, one of 
said members being formed with a screw 

10 thread and the other with longitudinal ribs 
and/or grooves, means being provided for 
supplying molten lead or lead alloy to said 
screw thread by which it is extruded after 
solidification in the form of a tube or cable 

5 sheath, in which the metal passes through 
three distinct zones in the apparatus, the first 
of which is an impelling zone where there is 
little or no diminution in the depth of the 
screw thread or grooves, the second of which 

20 is still within the space between the relatively 
rotatable concentric members where the screw 
thread on one member dies away, but through 
which the ribs and/or grooves on the other 
member continue, and the third of which is 

2 bounded, on the one hand, by the continuation 
of the member on which the ribs and/or 
grooves die away, and, on the other hand, by 
a smooth surface on a member which is sta 
tionary or rotary according as said last-men 

so tioned member is stationary or rotary in order 
to produce a smooth exterior and interior, 
surface on the mass of metal without the for 
mation of fissures and folds in the metal. 

4. Means for the continuous extrusion of 
5 metal pipes or the like as claimed in claim 1, 

in which a central grooved point holder in 
fixed position is surrounded by an internally 
threaded cylindrical rotatable casing, mount 
ed so as to rotate concentrically of said point 

40 holder, while means are provided for feed 
ing molten metal into one end of the space 
between said point holder and said casing. 
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