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10 Claims. 

This invention relates to apparatus for ex 
truding metal, intended in especial for the manu 
facture of metal pipes, or electric cable sheaths 
Such as are usually made of lead or lead alloy, 

5 or rods, bars or other continuous solid sections 
of metal, the said apparatus being of the kind 
in which the metal is fed in a molten state into 
One end of a working chamber through which, 
Under the action of a rotary Screw-threaded im 

10 pelling device, it is driven forward and finally 
extruded, after it has solidified, through a suit 
ably shaped die or dies at the other end of the 
chamber in the form of a bar, pipe or cable 
Sheath. m 

15. Heretofore extrusion apparatus of the kind 
referred to that has been proposed generally 
Comprised inner and Outer longitudinally extend 
ing and relatively rotatable co-axial members 
of Which the outer member formed the working 

20 chamber, one of the aforesaid relatively rotat 
able members being provided with a screw thread 
So as to constitute the impelling device whilst 
the surface of the other member was formed with 
longitudinal ribs or grooves parallel to the axis 

25 of rotation or with helical threads, ribs or flutes 
opposite in twist or inclination to those on the 
screw-threaded impeller. In some forms of ap 
paratus of this type the dies between which the 
metal is extruded are carried by the relatively 

30 rotatable members, so that one or both of the 
dies revolve and impose a twist on the pipe, 
rod or other section being extruded; in particular 
in the sheathing of a cable a twisting action 
which is undesirable is imposed on the cable. 

35 Furthermore, if there is eccentricity in the rota 
tion of the revolving member or members, the 
wall of a pipe or cable sheath produced is of 
an uneven thickness. It is therefore desirable 
to have both dies fixed in relation to one another 

40 and, in the case of cable sheathing, to the cable, 
and this is most readily accomplished when they 
are carried by Stationary members. In that case, 
however, difficulties are experienced in provid 
ing Satisfactory joints between the stationary 

45 die-holding member and the impeller, especially 
When the latter forms part of one wall of the 
Working chamber, and preventing leakage 
through the said joints of the working metal, 
Such as lead, which is in a plastic state. A fur 

50 ther disadvantage lies in the comparatively low 
output that it has been possible to obtain under 
the most advantageous conditions. 
The present invention has for its object to 

overcome various difficulties such as those above 
55 mentioned in connection with continuously work 

(C. 207—2) 
ing metal extrusion apparatus of the type in 
which a screw-threaded impelling device is em 
ployed for forcing the metal through the ex 
trusion chamber and through the die or between 
an inner and outer die located at the discharge 5 
end of the extrusion chamber and to provide 
an apparatus having a large output for its size 
and in which, by a simple construction and posi 
tioning of the joints between the revolving and 
Stationary parts of the apparatus, leakage of the 10 
Working metal, such as lead, between the joints 

. in question is obviated. For this purpose ac 
cording to the present, invention, for the con 
tinuous extrusion of metal pipes or cable sheaths 
or solid sections, there is employed an apparatus 15 
comprising stationary inner and outer cylindrical 
members between which there is located a rotary 
Sleeve formed in Such manner as to constitute 
the Screw-threaded impeller, the outer surface 
of the inner cylindrical member and the inner 20 
surface of the Outer cylindrical member being 
broken up, as by the provision of grooves, chan 
nels, recesses, projections, ribs, threads, etc., and 
the joints between the revolving sleeve and sta 
tionary cylindrical members being located at the 25 
irear end of the machine where the pressure is 
loW (that is near the end where the molten metal 
is admitted to the apparatus and remote from 
the front end where the die chamber is located) 
and constructed in such manner as to prevent 30 
leakage of the working metal, such as lead, there 
from. 

In Order that the invention may be clearly 
understood and readily carried into effect it will 
now be described more fully With reference to 35 
the accompanying drawings wherein . 

Figure 1 represents in longitudinal section the 
essential features of one form of extrusion appa 
ratus in accordance therewith suitable for 
sheathing cables or making pipes. 40 

Figure 2 represents a longitudinal section, a 
modification of the structure illustrated in Fig 
Ure . 

Referring to Figure 1, the apparatus comprises 
an Outer cylinder constituting a working cham- 45 
ber and an inner cylinder 2, both these members 
being stationary and having between them a 
rotary sleeve 3 Serving as the screw impeller. 
Longitudinal grooves or channels 4, 5 are re 
spectively formed on the Outer Surface of the 50 
inner cylinder and on the inner surface of the 
Outer cylinder, and the sleeve 3 is provided with 
helical grooves 6 in both its inner and outer 
Surfaces, extending from about the inlet for the 
molten metal to about the die or discharge end 55 
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of the apparatus. The outer cylinder is pro 
vided near one end with an inlet for molten 
metal, which may thus ice fed to the helical 
grooves or driving worm 6 of the sleeve 3, and 
means is provided for access of the molten metal, 
such as lead, to both sides of the sleeve by means 
of ports 8 in the sleeve. The sleeve 3 is pro 
longed at the feeding end, so that it projects 
from the cylinder through a bearing bush 9, 
and at that end is provided with means, such as 
a gear-wheel 9, for rotating the sleeve and with 
a thrust bearing to take the longitudinal re 
action. The inner and outer surfaces of the 
sleeve are formed at the rear end with a number 
of annular grooves 2 for a purpose that will 
be subsequently referred to. Alternatively, the 
grooves may be cut on the inner surface of the 
bearing bush 9 and on the outer surface of the 
inner cylinder 2. 
The front end of the inner cylinder 2 is formed 

to support the male die S, and is provided with 
a tubular guide 4 for use when sheathing cables. 
The outer cylinder is formed to constitute a die 
chamber and to support, by such means as a nut 

Any suitable means for adjust 
ing the relative positions of these dies may be pro 
Wilded. 
Any desired means of heating and cooling may 

be applied to the apparatus so as to control the 
30 temperature of the different parts as may be re 

quired in order to keep the metal (such as lead) 
in the screw impeller and the longitudinal grooves 
or channels 4 and 5 in the best condition for its 
extrusion through the dies. Further, the tubu 

35 lar guide 4 may be heat-insulated from the rest 
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of the apparatus by such means as making webs 
f, by which it is supported from the cylinder 2, 
of insulation material and, when a cable to be 
sheathed is to be passed through it, maintained at 
a temperature most suitable for the cable by cir 
culation of a cooling medium around it such cool 
ing medium, being introduced through the rear 

. As the cable enters the ap 
paratus through the rear end of the die chamber, 
means may be provided to control the tempera 
ture also in the die chamber, so that the whole of 
the cable can be at a convenient temperature 
irrespective of the temperature of the rest of 
the apparatus. The above mentioned temper 
ature regulation, whether in the portion of the 
machine over which the impeller extends or in 
the neighborhood of the die chamber, is conven 
iently effected by fuel burners or electrical heat 
ing coils 8 by the provision of jackets 9 for the 
circulation of a cooling fluid, as Shown in Fig 
Lire 2. 
In operating the apparatus molten metal is fed 

through the inlet T and can travel in two direc 
tions, one towards the die chamber, taking two 
paths respectively along the inside and outside 
of the screw impeller 3 and thence out of the ap 
paratus after extrusion through the dies 3 and 
6, whilst the other direction for the molten 

metal is towards the driving end of the sleeve 3, 
where any leakage of the metal between the latter 
and the inner and outer cylinders may be easily 
prevented, since the static pressure on the metal 
is low, and by chilling a narrow portion of this 
end of the apparatus, the metal in the annular 
grooves 2 may be solidified and leakage pre 
vented. As illustrated in Figure 2, this chilling 
effect may be secured by the provision of a jacket 
20 for the circulation of a cooling fluid. 

Figure 2 also depicts a further modification ac 
cording to which the ports 8 of Figure in the 
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sleeve 3' are omitted so that metal is supplied 
through the passage into the outer cylinder 
from which it passes to the interior of the sleeve 
3' wholly from the die chamber, wherein consid 
erable pressure is generated owing to supply of 
meðal by the external threads 6'. As the metal 
entering from the die cihamber fills the helical 
spaces 6' and complementary grooves or the like 
&’ within the sleeve 3' however, a reactive preS 
sure is set up which ultinately balances the pres 
sure in the die chamber, so that the rearWard 
novernent of the metal in these helical spaces and 
grooves ceases. When this state of balance has 
been arrived at no more metal is fed into the 
inner spaces and grooves from the die chamber, 
and it is arranged that this state of equilibrium 
shall be reached before the metal has travelled 
as far in the rearward direction as the bearing 
surface between the sleeve 3' and the inner cyl 
inder 2', so that there is no tendency for leakage 
of metal along this surface, and accordingly the 
inner series of grooves 2 may be omitted. 

In certain of the claims which follow the term 
"recesses' has been used to describe the provision 
in the surfaces of the cylindrical mernbers, not 
only of recesses, but of grooves, channels, projec 
tions, ribs or threads, and is to be understood to 
cover any or all of these forms of construction. 

It is to be understood that certain features and 
detailed structures illustrated in the present ap 
plication but not claimed herein are illustrated, 
described and claimed in my previously filed ap 
plication, Ser. No. 745,810, filed September 27, 
1934, on Method of and apparatus for extruding 
metal. 
What I claim and desire to secure by Letters 

Patent of the United States is:- 
1. Apparatus for extruding pipes, sheaths or 

the like of hollow Section or rods or the like of 
solid section from metal, comprising in combina 
tion Stationary inner and Outer cylindrical nein 
bers having longitudinally extending Smooth sur 
faces, a rotatable sleeve between said members, 
helical threads on the outer and inner Surfaces of 
said sleeve both threads having the same hand 
and the threads of Said Sleeve being in direct con 
tact with the longitudinally extending Surfaces of 
the inner and outer members, and a die in oper 
ative relationship with said cylindrical members 
and said sleeve and means whereby the metal to 
be extruded has simultaneous access to both the 
internal and external threads of said sleeve. 

2. Apparatus as in claim 1, wherein the outer 
cylindrical member has its inner surface broken 
up by recesses. 

3. Apparatus as in claim 1, wherein the inner 
cylindrical member has its outer Surface broken 
up by recesses. 

4. Apparatus as in claim 1, including a tubular 
guide within said inner cylindrical member. 

5. Apparatus as in claira 1, including a tubular 
guide Within Said inner cylindrical member and 
heat-insulating means for said guide. 

6. Apparatus for extruding metallic bodies of 
constant external cross sectional contour, con 
prising stationary inner andi outer cylindrical 
members, said inner cylindrical member extend 
ing into one end of the outer member and termi 

· nating at its inner end short of the other end of 
the outer member, a die sectured in said other end 
of the outer member forming an outlet and form 
ing means for metal forced therethrough, the area, 
between the said other end of the outer member 
and the inner end of the inner member consti 
tuting 8, die chanaber, a rotatable sleeve between 
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said members, helical threads on the inner and 
outer surfaces of said sleeve, said outer member 
having a molten metal inlet passage at a point 
remote from the said inner end of the inner men 
ber, said helical threads extending from said pasa 
sage to and opening into the die chamber, and 
said rotatable sleeve being imperforate through 
out whereby access is had by the molten metal 
to the threads on the inner surface of the sleeve 
only through the die chamber. 

7. Apparatus for extruding metallic bodies of 
constant external cross sectional contour, includ 
ing a fixed cylindrical inner member, a cylindrical 
fixed outer member concentric thereto but spaced 
therefrom, a die chamber formed at the outer 
ends of the fixed members, a rotatable impeller 
disposed between said members and having ex 
terior and interior helical threads both of the 
same hand, the rear portion of the sleeve being 
unthreaded and fitting Snugly against the con 
fronting faces of the inner and outer members, 
the outer member having a port for the discharge 
of molten metal to the outer threads of the im 
peller and disposed adjacent the rear ends of said 
threads and forward of the unthreaded portion 
of the impeller, the inner threads of the impeller 
acting to counteract the back pressure generated 
in the die chamber and prevent molten metal 
from being forced in between the contacting sur 
faces of the inner member and the impeller. 

8. Apparatus for extruding pipes, sheaths or 
the like of hollow section or rods or the like of 
solid section from metal, including stationary 
concentric inner and outer cylindrical members, 
the members being radially spaced from each 
other, an intermediate rotatable impeller sleeve 
having its forward portion provided on its inner 
and outer surfaces with helical threads both hav 
ing the same hand, the rear portion of the sleeve 
being unthreaded and fitting closely against the 
rear confronting faces of the inner and Outer 
members, both of said members on their faces 
confronting the screw threaded portion of the 
impeller having longitudinally extending Smooth 
surfaces, the threads of the impeller being in con 

3 
tact with the said surfaces, and a die disposed 
upon the forward end of the outer cylindrical 
member and in operative relationship with said 
sleeve, the outer cylindrical member having an 
inlet port for molten metal rearward of the 
threaded portion of the sleeve but adjacent 
thereto. 

9. Apparatus for extruding pipes, sheaths or 
the like of hollow section or rods or the like of 
solid section from metal, comprising in combina 
tion stationary inner and outer cylindrical mem 
bers having longitudinally extending Smooth Sur 
faces, a rotatable sleeve between said members, 
helical threads on the outer and inner surfaces of 
said sleeve, both threads having the Same hand 
and the threads of said sleeve being in direct con 
tact with the longitudinally extending surfaces 
of the inner and outer members, and a die fitted 
at one end of said outer cylindrical member and 
in operative relationship with said sleeve, said 
outer cylindrical member having a radial passage 
for the admission of molten metal at a point re 
mote from said die and said sleeve having at least 
one radial port located at the adjacent end of said 
threads remote from Said die. 

10. Apparatus for extruding pipes, sheaths or 
the like of hollow section or rods or the like of 
solid section from metal, including stationary 
inner and outer cylindrical members having 
longitudinally extending. Smooth Surfaces, the 
confronting faces of said members being radially 
spaced from each other, a rotatable impeller 
sleeve between said members, helical threads on 
the outer and inner surfaces of the sleeves, both 
threads having the same hand and the threads of 
the sleeve being in direct contact with the longi 
tudinally extending surfaces of the inner and 
outer members, and a die carried at one end of 
the outer cylindrical member and in operative re 
lationship with said sleeve, the outer member 
having a radial passage for the admission of 
molten metal at a point remote from Said die and 
discharging molten metal to the exterior threads 
of the impeller sleeve. 

ROBER EUSTACE HORLEY. 
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