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This invention relates to the conversion of 
molten metals or alloys directly into a solid 
fabricated state and has particular refer 

' ence to such conversion in the case of metals 
5 or alloys of relatively low melting oint such 

as lead and lead alloys. The chieiJ object of 
the present invention is to provide an im» 
proved method and apparatus for converting 
such metal or alloy directly from a molten 

10 condition to a fabricated solid state such as, 
represented by piping, sheets, or ribbon. 
_ According to the present invention a mass 
of the molten metal or alloy contained in a 
reservoir surrounds two stationary spaced 

15 members such as a casing and central core 
extending into the molten mass, and the 
metal or alloy entering between the core and 
casing is advanced in successive portions’ by 
a third member or ram operating in the in 

20 tervening space which comprises two ac 
curately temperaturejcontrolled zones, the 
foremost being located just beyond the for 
ward limit of movement of the ram and main 
tained at a temperature such that the metal 

25 or alloy enters in a pasty or incipient solidi 
fying state and leaves as a solid extruded 
article whilst the other and rearwardly ad 

‘ jacent zone coincident with the forward part 
of the ram movement is maintained at a 

30 temperature such that the portion of molten 
metal or alloy entering into contiguity with 
the preceding portion when the ram recedes 
is cooled to a pasty or semi-solidi?ed ap 

O pendage state so that under the pressure of 
"5 the ram at its next advance both portions of 

the metal or alloy will be advanced without 
any shearing effect, but on the contrary by 
a plain compressing and extruding action so 
that the product is necessarily very uniform 

['9 in character and verystraight in form. 
In order to ensure accuracy of dimensions 

of the extruded article the casing may be in 
ternally shaped as or be provided with a die 

; from which the metal or‘alloy is extruded; 
4* also in order to provide ‘a‘relief in the event 

of excessive extrusion pressure on the en 
trapped metal being exerted by the ram,'the 
latter may be longitudinally grooved so that 

r some of the pasty metal or alloy just at~the 
"3 rear of the ram face can under excess pressure 
/ 

escape rearwardly along the grooves and in- i 
cidentally assist the free movement of the 
ram by a quasi-lubricating action. In the 
preferred construction the molten metal en 
ters the annular space between the ram and 55 
the casing by way of submerged apertures in 
the casing uncovered by the ram when it re- ‘ 
cedes. 
Owing to the aforesaid temperature-con 

trolled zones or spaces being stationary the 60 
temperature can be easily and accurately con 
trolled as for'ex'ample by providing a hollow 
space or jacketin or around either or both 
members and by‘ circulating air, water, oil 
or other ?uid therein at a predetermined tem- 65 
perature. - 
The following de‘scription'and drawings 

have reference to a convenient constructional 
form the invention may take. 
In the drawings :— 
Figure 1 is a front sectional elevation of a 

compression unit comprising essentially a 
core, a casing and a ram adapted in accord 
ance with the present invention for operation ’ 
within a bulk of molten metalor alloy con- 75 
tained in a tank or reservoir. ’ 

Figure 2 is a partial sectional elevation, 
viewed from the same aspect as Figure 1, 
of the reservoir and supply-regulating ap 
paratus. ‘ 80 

Figure 3 is a detail view, taken at right 
angles to Figures 1 and 2. of the adjustment 
for maximum height of liquid level in the 
reservoir. ‘ 

Figure 4 is a front elevation of the appara- 85 
tus showing three units positioned ‘in the 
reservoir. 7 
As seen in Figure 1 the unit comprises a 

short cylindrical hollow die 1 and a long 
core 2 positioned concentrically within a cas 
ing 3. The latter is externally threaded from 
approximately the level of the die 1 to its 
lower extremity and carries at and below vthe 
level of said die an annular cooling jacket 4 
which can be turned tottake up any desired 95 
position along the casing 3 and be locked in 
such position as by lock-nuts 5. This jacket is 
provided with inlet and outlet ?uid pipes 6 
and 7. The lower extremity of the core 2 
is secured to the lower end of a frame 8, and ‘10° 
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its upper end lies near to or just beyond the 
top level of the die. The upper end of the 
frame 8 receives “the threaded end of cas 
ing 3. - 

The die 1 is a sliding ?t in the casing 3 and 
is positioned therein by upper and lower 
sleeves 9 and 10-, these three elements together 
lining the entire length of easing 3. The 
sleeves 9 and 10 are of slightly larger in-' 
ternal diameter than that of the die 1. 
The lower portion of the length of easing 

3 extending between the upper endTof frame 
8 and the cooling jacket 4 is pierced by aper 
tures or slots 11, which also traverse sleeve 10, 
the purpose of these apertures being to admit 
molten metal to the annular space between 
the sleeve 10 and core 2 when the ram re 
cedes. 
In order to maintain the apertures in sleeve 

10 coincident with those in casing 3 the 
former is held against rotation Within the 
latter as by a pin 12 projecting upwards from 
a ?ange on the sleeve 10 into a slot on the 
lower edge of the casing 3. 
The ram 13 is in the form of a cylindrical 

sleeve adapted to slide into and out of the 
annular space above referred to and has 1on 
gitudinal grooves with or without cavities as 
shown to allow excess metal to escape rear 
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wardly and to facilitate free action of the 
ram. This ram 13 is attached, at its lower 
extremity within the frame 8, to a stout chan 
nel-section cross member 14. This cross 
member extends beyond the frame 8 (see Fig. 
4) and is attached to vertical rods 15. These 
latter extend upwardly to overhead cranks or 
like reciprocating driving means (not 
shown). 
The action of the device is as follows : 
The unit represented in Figure 1 is im 

mersed to a suitable depth in the molten metal 
in a reservoir 18, such for example as that 
indicated b the dotted line 16 (Fig. 1). 
Upon with rawing the ram 13 to its lowest 
position, molten metal enters by the apertures 
11 and commences to solidify in the space 
around the core 2. The temperature at the 
die and just below itis such that the metal 
at the entrance to the die and just below 
it is in a pasty state whilst the metal at the 
exit of the die is truly solid so that as the ram 
ascends the metal is compressed and moulded 
in the die entrance without requiring great 
pressure but nevertheless emerges from the 
die as an extruded solidi?ed tube. 
When the ram recedes fresh molten metal 

enters the space below the die and becomes a 
pasty metallic appendage to the metal actu 
ally in the die, and on the next ascent of the 
.ram this appendage is driven into the die 
space. 
The net result is that as the ram 13 is re 

ciprocated a continuous length of extruded 
solid metal tube emerges from the die and 
eventually from the top of tube 3. 
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As seen in Figure 2, the molten metal 17 
enters the reservoir 18 by a vertical pipe 19 
and a horizontal perforated pipe 20. The 
pipes are joined by a universal oint 21 and 
the pipe 20 is supported at its ree end and 
may have its inclination altered by an adj ust 
able vertical rod 22. 

Situated within the pipe 19 is an admission 
valve 23. This valve is automatically regu 
lated by rod connection 24 with a ?oat 25. 
This ?oat is carried by a frame 26 (see Fig. 3) 
which frame is threaded on a screwed por 
tion of the rod 24. The upper extremity of 
rod 24: is revolubly carried in a ?xed-collar 
27 to which the frame 26 is slidably but not 
revoiubly attached by the pin and slot con 
nection 28. It will thus be seen that by ro 
tating the rod 24 by the handle 29 the frame 
'26 and ?oat 25 may be adjusted vertically, 
causing a corresponding change in the level 
of the molten metal. 
A draining outlet 30 is provided at the low 

est point of the reservoir, and is normally 
closed by a raisable plug 31. The reservoir 
slopes towards this outlet toensure that drain 
ing shall be complete. The reservoir is lagged 
in any well known manner (not shown) and 
during operation is maintained heated by any 
convenient means (not shown), and is pref 
erably so mounted as to be capable of ver 
tical movement, whereb it may be lowered , 
clear of the casting unit or units when de-. y 
sired. 

adjustment by moving the retaining nuts 5, 
and employs oil, water, air or other suitable 
cooling ?uid. 

It is also to be noted that the arrangement 
of sleeves 9 and 10 and die 1 prevents the 
possibility of the casing 3 becoming inter 
nally corroded or damaged and also allows 
of easy replacement of the die itself. The 
sleeve 9 is of slightly lar er diameter than 
the die 1 so that the pro uct ascending the 
sleeve is not frictionally retarded but is never 
theless guided in its ascent for some distance 
beyond the die. . ' 

Although one embodiment of the invention 
has been described it is tobe understood that 
various modi?cations may be resorted to 
within the scope of the invention. For ex 
ample, the cooling medium in the solidi?ca 
tion zone may be passed into the core 2 in 
stead of around the casing 3 or both modes 
of cooling may be adopted, and the core 2 

The cooling jacket 4 is capable of vertical 
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120 
itself may be vertically adjustable. More- . 
.over although the apparatus above described 
is particularly applicable to the, formation of 
piping in which case the core and casing 
would ordinarily be circular in cross section 
it may also be employed for the production 
of solidi?ed metal or alloy in continuous 
lengths of other cross sectional shape. For 
example the casing might be square and the 

_ core be rectangular to ?t the square in one di 
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rection but be narrower in the other direction, 
whereby two strips of metal or alloy could be 
formed simultaneously by a suitably forked 
ram. Also by providing means to cause the 
pipe to emerge in slit form and then become 
spread ?at, the resultant metal is in sheet 
form. " 

The power for driving the ram in appara 
tus as above described may be of any conven 
ient form and preferably, as the effort to be 
exerted is irregular, two or more rams are 
coupled to a single driving shaft for mechan 
ical balancing purposes. 
lVhat I claim is :-—' 
1. Method of converting molten material 

of relatively low melting point directly into 
solidi?ed fabricated articles consisting in ad 
mitting the material in successive portions 
between stationary spaced members extend 
ing into a molten mass of said material,‘ and 
advancing the admitted material by a‘third 
member in the form of a ram operating in 

, the said space while maintaining predeter 
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mined temperatures at two adjacent zones in 
said space, the foremost‘ zone being located 
just beyond the forward limit of movement 
of the ram and maintained at a temperature 
such that the material‘ enters in a pasty or 
incipient solidifying state and leaves as a 
solid extruded article whilst the other and 
rearwardly adjacent zone coincident with the 
forward part of the ram movement is main 
tained at a temperature such that the portion 
of molten material entering into contiguity 
with the preceding portion when the ram re 
cedes is cooled to a pasty or semi-solidi?ed 
appendage state. 

2. Apparatus for converting molten mate 
rial of‘relatively low melting point directly 
into fabricated solid articles, comprising rela 
tively stationary spaced members one of 
which is provided with means- permitting 
entrance of surrounding molten material to 
an intervening space, a movable ram operat 
ing in the intervening space, an internal pres 
sure-shaping die located just beyond the limit 
of movement of the ram, and means so con 
trolling the temperature of the shaping space 
and below the die and in the region of en 
trance that the molten material enters the 
shaping space in a pasty or incipient solidi 
fying state and leaves as a solid extruded 
article whilst the metal in the region of the 
forward part of the ram movement is main 
tained at a temperature such that the portion 
of molten material entering into contiguity 
with the preceding portion when the ram re 
cedes is cooled to a pasty or semisolidi?ed 
appendage state. 

3. Apparatus as claimed in claim 2 the tem 
perature-controlling means comprising a 
cooling jacket provided with means for its 
adjustment longitudinally of said spaced 
members. ‘ ‘ 

4. Apparatus as claimed in claim 2 the rel 
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ily perforated 

3 

atively stationary members consisting of a 
hollowcasing extending down into the molten 
material and a co-axial core member extend 
ing upwardly near to the top level of the die 
in said casing. . 

5. Apparatus as claimed in claim‘ 2 the 
pressure-shaping die being removable and 
secured by adjustable means. 

70 

6. Apparatus as claimed in claim 2, the v 
pressure-shaping die being positioned at least " 

_ partly below the surface of molten material 
contained in a reservoir. I 

7. Apparatus as claimed in‘ claim 2 in 
which means of access of the molten material 
to the space below the pressure-shaping die 
are provided by apertures in a part of the 
outer one of the spaced members submerged 
in the molten material and uncovered by the 
ram in its descent. . - ' 

8. Apparatus for converting molten ma 
terial of relatively low melting point direct 
ly_ into solid pipe, comprising a reservoir, a 
stationary cylindrical casing having a part 

portion' immersed in a vertical 
position in a bulk of the molten material 
contained in the reservoir, a stationary cylin 
drical core extending upwards axially with 
in said casing to a point near to and prefer 
ably somewhat above the level of the molten 
material, a hollow cylindrical ‘ram recipro 
catable in the annular space between casing 
and core, a pressure-shaping die located in 
the casing just beyond the top limit of move 
ment of the ram, and means for maintaining 
the material in the space within the aforesaid 
die and the adjacent space surrounding the 
highest point to which the ram ascends at a 
temperature such that each of the succes 
sive portions of the molten material entering 
the casing at each descent of the ram becomes 
a pasty or semi-solidi?ed appendage to the 
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preceding portion within the die, so that the 
latter portion is still in a pasty condition at 
the entrance to the die but‘is in a solid extrud- ‘ ' . 

110 ed condition at the exit from the die. 
9. Apparatus as claimed in claim 8includ 

ing a removable sleeve located between the 
casing and core, and perforated ‘similarly to 
said casing. 

10. Apparatus as claimed in claim 2, the 
ram being longitudinally grooved. 

In testimony whereof I have signed my 
name to this speci?cation. 

- HENRY HARRIS. 
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