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This invention relates to improvements in lead 
extrusion and, more particularly, to improve 
ments in the charging of lead to a lead extrusion 
press. ' ‘ 

In the extrusion of lead, as in the manufacture 
of lead pipe and particularly in the extrusion of 
a lead sheath about an electric cable, it is of ut 
most importance that the extruded lead be of 
uniformly high quality. In lead sheaths, for ex 
ample, the slightest discontinuity in the sheath 
is a potential source of failure in service. The 
problem of producing extruded lead of uniform 
quality from a single charge in an extrusion press 
has been mastered. But a serious problem has 
remained, the maintenance of continuously uni 
form quality as successive charges are made to 
an extrusion press. The discontinuity is due 
largely to the fact that the surface of the lead 
against which the extrusion ram presses becomes 
somewhat oxidized. In addition to such oxida 
tion, the surface of the hot lead in the press is 
frequently contaminated with the oil, soap or 
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other lubricant used for lubricating the ram. ' 
The better the lubricating qualities of the oil, 
for example, the more tenaciously the oil ad 
heres to the surface of the lead. 
One method of combating this oxidation of the 

hot lead in the press during recharging has been 
to maintain a non-oxidizing atmosphere in the 
press cylinder while the necessary. charge of 
molten lead is being poured into the press cyl 
inder. A different approach to the solution of 
this problem has been to pour the molten lead 
into the press cylinder through an extension se 
cured to the spout of the molten lead kettle with 
this extension delivering the molten lead directly 
to the surface of the lead in the bottom of the 
press cylinder. The flow of molten lead against 
the surface of the previous charge of lead tends 
to melt a portion‘ of this surface and thereby 
loosen the impurities which then tend to ?oat to 
the surface of the molten charge. A combination 
of this method of charging molten lead and of 
maintaining a non-oxidizing atmosphere in the 
press cylinder has also been'used. However, none 
of the methods proposed or used heretofore has 
completely removed all impurities to such an ex 
tent that the extruded metal is free of these 
impurities. As a result, non-uniformities in 
quality of the extruded lead have appeared. 
The primary object of the present ‘invention is 

to eliminate impurities between successive 
charges in such lead extrusion processes. This 
result is accomplished in accordance with the 
present invention by mechanically loosening and 
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2 
removing the surface of the lead remaining in the 
extrusion press, and then introducing into the 
press a new charge of lead. A non-oxidizing or 
reducing atmosphere may be maintained with ad 
vantage over the charge of lead in the press. 
When the lead is charged in the solid form, one 
surface of the solid charge is advantageously pro 
vided with a substantially non-oxidized clean 
surface, as by providing it with a freshly cut sur 
face, and the charge is introduced into the press 
with this surface brought into contact with the 
cleaned surface of the lead remaining in the press. 
A feature of the invention is the removal of the 
surface of the lead already present in the press 
by scraping or cutting it with an appropriate 
cutter. A cutter which has been developed for 
this purpose in accordance with the invention 
comprises a rotatable member provided with a 
substantially radially disposed cutting blade. The 
blade is adapted, upon rotation of the rotatable 
member, to cut away'the surface of the body of 
lead in the press so as to loosen and remove the 
impurities in or on the surface. The rotatable 
member is advantageously disc-shaped and is 
provided with a radial opening or slot extending 
from about the center of the disc to the periphery 
of the disc. The cutting blade is mounted with 
in this slot with the cutting blade ‘extending be 
yond the lower surface of the disc and advanta 
geously sloping backwardly and upwardly with 
respect to its direction of movement so as to 
cut away the- surface of a lead charge and to 
discharge it onto the upper surface of the disc. 
The invention will be further described in con 

junction with the accompanying drawings, in 
which: 

Fig. l is a schematic representation of the posi 
tion of a charge of lead in a press at the end of 
the ram stroke; 

Fig. 2 is a cross-section of the lead sheath pro 
duced at the extrusion stage shown in Fig. 1; 

Fig. 3 is a schematic representation of the rela 
tive positions of old and new charges of lead after 
a portion of the new charge has been extruded in 
accordance with conventional extrusion practice; 

Fig. 4 is a cross-section of the lead sheath pro 
duced at the extrusion stage shown in Fig. 3; 

Fig. 5 is a schematic representation of the rela 
tive positions of- old and new charges of lead after 
a major portion of the new charge has been ex 
truded by conventional extrusion practice; 

Fig. 6 is a. cross-section of the. lead sheath 
produced at the extrusion stage shown in Fig. 5; 

Fig. 7 is a schematic representation-of the rel 
ative positions of old and new charge immediately 



2,462,818 
0 

after pouring a new charge by the extension spout 
practice; 

Fig. 8 is a schematic representation of the flow 
of the charge shown in Fig. 'I after a portion of the 
new charge has been extruded; 

Fig. 9 is a cross-section of lead sheath produced 
at an extrusion stage subsequent to that shown 
in Fig. 8; > ‘ ' 

Fig. 10 is a top view of the cutter of the inven 
tion; and 

Fig. 11 is a sectional side view showing the cut 
ter in place within the cylinder of a lead ex 
trusion press. 
The schematic representations shown in Figs. 

1, 3 and 5 illustrate the flow of lead at different 
stages in conventional extrusion practice wherein 
a new charge of lead is poured directly onto the 
surface of the old or previous charge remaining 
in a press cylinder ll. At the end of the ram 
stroke as shown in Fig. 1, a layer of impurities 
12, such as oxides, lubricant, and the like, is left 
on the surface of the old charge l3 below the ram 
M. The lead sheath produced at this extrusion 
stage, as shown in Fig. 2, is composed essentially 
of the lead of the old charge l3, with a boundary 
of impurities 12 between this charge and a pre 
vious charge 15. After withdrawal of the ram, 
charging-of’the press cylinder H with a new 
charge iii of molten lead and extrusion of a 
substantial portion of this new charge after it has 
solidi?ed, the layer of impurities l2 will be seen 
to have ?owed along with the portion of new 
charge l6 which has been extruded, as shown in 
Fig. 3. As a result, the impurities l2 are occluded 
betweenold charge [3 and new charge l6 near the 
upper portion of the cable somewhat as shown 
in Fig. '4. At a later stage in the extrusion of 
new charge I 6, as shown in Fig. 5, the new charge 
i6 comprises a larger portion of the sheath with 
the impurities still being occluded between the 
interface of the old and new charges [3 and [6, 
respectively, as seen in Fig. 6. It is important 
to note that the impurities are not segregated in 
a single portion of the extruded sheath but are 
distributed with a reasonably uniform pattern 
throughout the entire length of the sheath. These 
occlusions are thus a dangerously potential source 
of failure throughout the entire sheath. 
When the molten lead is poured through a spout 

~ extension and is thus delivered directly against 
the surface of the old charge IS, a portion I‘! of 
the old charge is melted and is combined with. 
the lead of the new charge l6, as shown in Fig. 7. 
The impurities released from the surface of the 
old charge melted by the molten new charge are 
directed toward the side walls of the press cylin 
der and tend to ?oat to. the surface of the new 
charge. Their ?otation is largely arrested, how 
ever, by the chilling eifect .of the cylinder walls 
which are generally water-cooled. As'a result, 
the impurities ball-up adjacent the walls of the 
cylinder. As the new charge I B is extruded, these‘ 
impurities appear as ?owlines l8 in the charge 
as indicated in Fig.‘ 8, thus forming segregations 
of the impurities which subsequently appear in 
the extruded sheath as indicated in Fig. 9. The 
presence and position of the impurities. shown 
in Figs. 1 through 9-have been con?rmed by study 
of extensiveseries of photomicrographs. It is the 
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70 
elimination of the presence of suchlimpurities to - 
which the present, invention is directed. ,Their ‘ 
elimination is effected in accordance with the in 
vention by loosening and removing the impurities 
from the surface of the charge remaining in the 76 

press before delivering the next charge to the 
press cylinder. 
The cutter shown in Figs. 10 and 11 has ‘been 

developed as an effective means of loosening and 
removing these surface impurities. The cutter 
comprises a disc 20 welded or otherwise secured 
to the end of a driven shaft 2|. The disc is pro 
vided with a radial slot 22 which extends from 
substantially the center of the disc to its pe 
riphery. One side of the slot is beveled as indi 
cated at 23. The lower surface of the disc 20 
below this beveled side is undercut as indicated 
at 24 to accommodate the cutting member 25 
provided with a sloping cutting edge 26 which 
has substantially the same slope as that of the 
lbeveled side 23 of the radial slot. Thus, the bev 
eled side of the slot and the sloping cutting edge 
26 form a substantially continuous surface ex 
tending from the upper surface of the disc to a 
point extending a relatively short distance below 
the lower surface of the disc. The cutting mem 
ber 25 is secured to the disc by suitable means 
such as screws 21, or the like, with a space left 
between its sloping cutting edge 28 and the lead 
ing edge 28 of the slot. 
In order to maintain the spacing of the disc 

within the extrusion press cylinder ll so as to 
avoid any possibility of scoring the inner walls of 
the cylinder, a plurality of spacing elements 30 
may advantageously be welded or otherwise se 
cured in appropriate slots 3| spaced around the 
periphery of the disc 20. These spacing elements 
project only a short distance beyond the periph~ 
cry of the disc, and their lower projecting surface 
slopes upwardly to clear the surface 32 of the 
lead being cut. The disc is rotated by any suit 
able driving means engaging the upper end of the 
drive shaft 2|. 
The cutter is used as follows in accordance 

with the invention. After the ram of the ex 
trusion press has reached the end of its stroke, it 
is withdrawn from the press cylinder. The cut 
ter is inserted within the cylinder l I and lowered 
into contact with the surface of the charge of 
lead in the bottom of the cylinder, The drive 
shaft 2| is then rotated by any suitable driving 
means so as to rotate the disc 20. As the disc 
rotates, the lowermost point of the sloping cut 
ting edge 28 cuts into the surface of the lead. 
The dross and oxidized lead which is thus loosened 
passes upwardly through the slot 22 onto the 
upper surface of the disc, usually in the form 
of a single strip or chip. A single revolution of 
the cutter may remove most or all of the sur 
face impurities, although it is presently pre 
ferred to make several revolutions of the cutter 
toinsure complete removal of these impurities. 
_The cutter of the invention is adapted to re 
move the surface impurities from the lead re 
maining in the press suiiiciently rapidly to avoid 
the formation of oxides on the freshly cut surface 
of the lead. This is particularly true of leads 
of at least the commercial grade of purity. Leads 
of greater purity exhibit in general a greater 
resistance to oxidation vso that the higher the 
purity of the lead the lesser will be its tendency 
to oxidize. Conditions may warrant, however, 
the greatest precautions in preventing the pos 
sible formation of oxides on the freshly cut sur 
face of the lead, and in such a case the loosening 
and removal of the impurities from the surface 
of the lead may be carried, out with advantage 
while maintaining a non-oxidizing atmosphere 
in the press cylinder by any suitable means. For 
example, carbon dioxide may be delivered to the 
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press cylinder through a ?exible hose extending. 
down into the cylinder; The carbon dioxide, 
being heavier than air, readily displaces the air 
in the cylinder and is thus used with particular 
advantage. However, other . non-oxidizing at 
mospheres may be used, whether lighter than air 
or not and whether merely inert or reducingv in 
nature such, for example, as nitrogen, carbon 
monoxide, and the like. 

After the surfaceimpurities have been loosened 
by rotation of the cutter disc, the shaft 2| is 
.raised to lift the disc out of the cylinder and 
with it the loosened surface of the lead charge. 
Any ‘loosened particles not removed with the disc 
may be removed if necessary by suction or other 
_means before introducing the succeeding charge I 4 
of lead. The fresh- charge of molten lead‘ is 
poured into the cylinder either from the conven 
tional spout of a lead melting kettle or through an 
extension on such a spout extending down into 

., the lowermostportion of the cylinder. . This‘step 
' vmay al-so'be carried out advantageously while 
’maintaining a; non-oxidizing atmosphere within 

. the press. the considerations determiningthe use 
poi’v such'an atmosphere being substantially the 
' same as‘those'co'nsideredin connection with the 

~ steplofloosening and removal of theimpurities; 
_- Whenjth'e 'require‘d'amount of molten lead has...~ 
'been:‘charged,§the"ram is returned to its "position 
inv the-‘cylinder for extrusion of the new charge. -" 
*Insteadoffcharsing the lead in the molten 

'fo'rm‘ ‘as"previously-described, it may be charged 4 
: v"ill; thegsolid form" as ‘ is" now" common practice. 

solid chargd‘comprising a slug of lead cast 
to‘ conform closely " to the 1 internal diameter" of 
the press cylindenis then advantageously pro- 1 

" videdj at one end with a freshlycut surface of . 
suitable shape to insure a substantially non'-oxi-_ 
vdized ‘surface if‘ such 'a surface .is; not already 

“present, and they slug "is then lowered into the 
presscylinder with this freshly cut surface ad'--_ 

_ iacent the freshly cut surface of thecharge re-L ~ 

_ ‘maining in the‘ press from which substantially all ‘ of the loosened particles ‘have been removed as I 

‘previously described. By 'charging‘this slug to. 
the cylinder promptly- after removing the loos 
ened surface material, appreciable re-oxidation 

. of the surfacejof the hotleadcharge remaining 
in the press‘ may beavoided without maintaining ' ' 

= a non-oxidizing atmosphere‘ in'the press cylin-x 

However," tlieguse of such .a non-oxidizing J atmosphere may be‘desirable under the conditions. r '._ -. 
‘set forth in conjunction with. the previous ae . 

scription of charging the lead i'n-lmolten form.” ' 
The press ram is then moved down into-the cylg-"l 

,. inder, the force ofiltheram- causing the two; clean 
surfaces oflead towels! or fuse togetherso‘as .to -' 

. provide continuity of quality-between vthe'two 
charges ; characteristic of the invention. Pro 

1 vision of the slug of solid lead with a spherical 
' or conicalor similarly shaped lower ‘surface fa 

der. 

cilitates bondingrof the‘new charge to that'presq 
' entln the press cylinder-by ‘facilitating thejflow ~ 

- I of new charge into intimate bonding contact with 
.theclean surface of-the previous charge without 
fentrapmentoi'air.~" .' ' > ' " 

‘Although the method of the invention has been 
' described inconnectionwlth the-cuttcr-described . - 
herein, the method may be carried outwith other is 
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means for mechanically loosening and remov 
ing the surface impurities. For example, rotary 
end cutters, rotaryand scrapers having negative 
'rakes, milling cutters or scraperavsanding de 
vices, sand blasters, and other devices adapted 
to remove mechanically the surface of the lead 

_ remaining in the press cylinder may be used in 
accordance with the invention. Such devices 
may be combined with appropriate means for 

10 receiving and collecting the surface material as 
it is loosened so that the loosened material may 
be removed along with the device itself as the lat 
ter- is withdrawn from the press cylinder. Hows. 
ever, the use of any surface-loosening vdevice 

15 which is not capable of removing the loosened 
material will require the use of a suction device 
or other mechanical means for removing the 
loosened material from the cylinder before a fresh 
batch of lead is charged. ' 
The method of charging lead into an extrusion 

press in accordance with the invention has been 
> tested by extruding fifteen molten charges in this 

~ manner into lengths of empty lead sheath or 
Z pipe. 

25 plied'toj each full length of sheath until vfailure. 
The tests have shown that the impurities have 

Internal hydraulic pressure was then ap 

. been substantially completely eliminated and that 
the pipes were substantially perfect, failure in 
each case, occurring ‘naturally after a relatively J 

30 long'life at high pressure. 'The failures showed’. 
no signs of undesirable ?ow lines, nolack'of uni 
form bonding, and no oxide or other foreign in 
clusions. ' 1 - - 

I claim-2 
“35 1.- The ‘method of charging-lead toan extrusion _ 

‘press which comprises? cutting and removing 
substantially the entire‘ upper end surface of the 
lead'remaining from a previous charge to remove 

' dross andoxidized lead therefrom-and to provide 
40 a ‘clean surface, and introducing into the press 

in contact with said clean surface anew charge , 
' .of lead for further extruding operations. 

2. The method of charging lead to an extrusion 
press "which comprises providing a non-oxidizing 

“atmosphere over the lead remaining in the press ' 
I from. a previous charge, cutting and removing _ 
s'ubstantially‘thev entire upper-end surface of said 
lead to remove‘, drossjandfoxidized lead therefrom 

- and to‘ provide ablean ' surface, ‘and introducing 
to into-the press in contact with said clean surface 

‘ a new, charge of lead for furtherextruding opera- ' 
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