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1 

This invention relates to the manufacture of so 
dium-lead alloys. More particularly, the inven 
tion relates to a new and improved continuous 
process for the solidi?cation of such alloys, and 
the comminution to discrete particles particu 
larly suitable for subsequent ethylation or other 
chemical processes. 
The alloys of sodium and lead ?nd extensive 

chemical usage in the manufacture of the alkyl 
compounds of lead, particularly tetraethyllead 
by the ethylation of the monosodium alloy, NaPb, 
with ethyl chloride. In the past, such alloys have 
been manufactured in the following manner. So 
dium and lead have been combined in the liquid 
phase, in large batches, and such molten alloy 
has then been solidi?ed in large slabs. Such 
slabs were then comminuted by vibratory shak 
ing and subsequent crushing. Apparatus and 
process suitable for this prior commercial meth 
0d are illustrated by Stecher Patent 2,134,091. 
Although fully operable, this prior method has 
certain disadvantages which have heretofore been 
recognized but not fully overcome. For example, 
the intermittent high temperature variation to 
which parts of the Stecher caster are subjected 
has been responsible for frequent failure of the 
metals therein. In addition, the prior method 
has been subject to the usual handicaps of batch 
processing, as contrasted to the efficient results 
obtained by continuous operation. It has also ,. 
been proposed in the past to prepare solidi?ed 
sodium-lead alloys by depositing on a rotating 
metal drum and solidifying thereon, followed by 
removal by a doctor blade to part the solidi?ed 
alloy sheet from the drum. In extensive inves 
tigation of such a general technique, it has been 
discovered that the method is operable in quite 
a limited temperature range, particularly with 
respect to the adhesion of the alloy to the drum 

- to the point of parting or delivery from the drum. 
Thus, when the drum is allowed to operate at an 
elevated temperature, the sodium-lead alloy ap 
pears to bond quite ?rmly to the metal surface 
thereof and to cause rapid wear of the parting 
blade, and sometimes even to result in gouging of 
the drum itself by virtue of the load placed on 
the parting blade. If the temperature of the 
drum and the solidi?ed alloy layer is allowed to 
drop too low, the solidi?ed alloy parts entirely 
from the drum at a point relatively remote from 
the desired parting point, and as a result it has 
been found that the alloy tends to fall back over 
the drum into the supply of molten metal which 
is used to deposit a layer upon the drum. 
An object of the present invention is to pro 
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2 
vide a process and apparatus suitable for the con 
tinuous manufacture of thin ?akes of sodium 
lead alloy. A more speci?c object is to provide a 
method and apparatus whereby the operation of 
a solidifying and comminuting apparatus is ren 
dered less dependent of the ?nal discharge tem 
perature of the alloy. More particularly, an ob 
ject of the invention is to provide an improved 
drum casting method and apparatus whereby de 
livery of virtually all alloy deposited on the drum 
to the discharge point is assured. 
Broadly speaking, the invention comprises de 

positing a thin layer of molten sodium-lead al 
loy upon a metal drum having a plurality of pe 
ripheral bands consisting of the sodium-lead al 
loy being solidi?ed. The above mentioned bands 
are relatively small sections of sodium-lead alloy 
already deposited in and solidi?ed in inverted 
V-type grooves peripherally located on the drum 
surface. As such a band and the adjacent ?at 
‘drum surface passes through the molten alloy 
bath provided for depositing alloy on the drum, 
the alloy partially lique?es the solid alloy in the 
above described bands and fuses thereto. As a 
result of this action, the solidi?ed material on the 
drum thus resembles a thin sheet with intermit 
tent bars projecting from the sheet surface to— 
ward the center of the drum and actually keyed 
thereto by the retaining action of the inverted 
V-notch grooves. As the solidi?ed alloy passes 
through the arc of the drum rotation, it is both 
solidi?ed and sub-cooled su?iciently to part the 
alloy from the metal of the drum surface. It has 
been found that as sodium-lead alloys solidify 
that the density increases——i. e., the alloy shrinks 
in size somewhat, thereby providing a mechan 
ical force tending to part the alloy layer from the 
drum, in addition to the cessation of a binding 
force attributed solely to the results of the wet 
ting e?ect of molten alloy. As a. result of this 
parting action occasioned by the drop in speci?c 
volume of the solidi?ed alloy, the alloy is then 
present as a series of relatively large, discrete 
?akes or small sheets, which are still retained by 
the action of the keyed-in bar sections cast with 
in the drum grooves. Upon the point of dis 
charge of the alloy product, a sharpened parting 
blade mounted adjacent to the drum surface and 
parallel to the axis thereof, sever-s the alloy sheet 
from the bar or root section imbedded in the 
drum grooves. This cutting action is accompan 
ied by a relatively accentuated comminuting 
force and as a result the alloy particles will be 
discharged as moderately sized ?akes. 
The method of the improved process and-the 
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details thereof will be more fully understood from 
the accompanying ?gures; Figure 1 being a sche 
matic representation of the process and opera 
tion; Figure 2 being a partial sectional view of 
the section 2-—2 of the drum surface, showing 
also a deposited portion of alloy prior to attain 
ment of a sub-cooled temperature, and Figure 3 
being a partial sectional view of'section 3-3 il 
lustrating the relative disposition of the deposited 
alloy solids and a section of the drum at the point 
at which the alloy is suitable for parting or dis-l 
charge. 

Referring to Figure l, the main item of the 
apparatus is a drum Hi having, aplurality of pe» 
ripheral grooves H in they outer surface. The 
grooves I l are characterized by being broader at 
the base thereof, that is, the grcoveopening is 
appreciably narrower than the root of the groove. 
The drum in is rotated slightly immersed in a 

pool 12 of molten sodium-lead alloy. In passing 
through this pool, a thinilayer i3 of alloy is de 
posited on the drum and solidi?ed, heat being 
removed by a coolantrsupplied to the interior of 
the drum. Concurrently, the grooves l l are also 
?lled with alloy which‘ is similarly solidi?ed. 
Alternatively, when the grooves are already 
?lled with solid alloy uponrotation to the alloy 
supply pool, such’ alloy is; partly melted and 
bonded or fused with the, thin layer l3 deposited 
on the drum. This mode of action represents the 
normal operation. Continuing travel on the drum 
surfacev with its rotation, the solid alloy passes 
to a discharge, point, Where a parting knife or 
blade is parts the solidi?ed thin alloy it from 
the drum Iii. 

Parting knife 14 is'a sharpened blade, pref 
erably of alloy steel, which bears lightly on the 
surface of the drum it.’ In preferred operation, 
the sole function ofthis blade is to sever the thin 
layer of alloy from the alloy ribs l5 which have 
been solidi?ed in the grooves ll. Concurrently, 
in the preferred forms of the process, such thin 
particles are broken into relatively smaller por 
tions [6 which are conducted by a chute it to a 
suitable hopper. 
The drum ill and parting blade It are mounted 

within a suitable housing or shell, not shown, 
whereby an atmosphere of inert gas can be re 
tained. This is a necessary and customary pre 
caution in producing sodium-lead alloys, to pre 
vent oxidation of the sodium content with at~ 
mospheric oxygen or moisture. 
The details of operation‘ are further illus 

trated. by Figure 2 and Figure 3, being sectional 
views of a portion of the drum wall with alloy 
deposited thereon, at different points in opera 
tion. Referring to Figure 2, the relative disposi 
tion of alloy and the drum. wall is shown im 
mediately after a layer l3 has been deposited, or, 
in fact while thealloy is still undergoing transi 
tionto the, solid phase. It will be noted that the 
layer I3 and the alloy ribs [5 cast in the grooves 
l l form a unitary structure. 
As the alloy con?guration shown in Figure 2 

is further cooled, appreciable shrinkage takes 
place. The relative disposition of the alloy and 
drum wall are then illustrated by Figure 3. Ow 
ing to the shrinkage encountered in the alloy 
upon freezing, the alloy in,‘ layer l5 tends to part 
fromthe drum surface by reason of the tendency 
to form’ anarcof smaller radius. Concurrently, 
asaresult oflthe shrinkage, in the alloy in the 
direction parallel to the axis of the drum, cracks 
18 appear in the alloy section. Upon reaching 
the parting blade l4... it is thus possible '09 remove 
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4 
the thin layer l3 from the drum surface merely 
by severing the thin portion, or root, of the ribs 
15 projecting from the alloy layer and wedged 
in the drum grooves H. A free space or slot 
19 appearing between the alloy layer 13 and the 
drum surface facilitates this action, as it mini 
mizes wearing of the parting blade I4. 
The precise cross sectional appearance of the 

grooves in the drum is not of critical importance, 
the principal requisite being that the alloy ribs 
formed therein be narrower at the base (that is, 
at the, point of attachment to the layer of alloy) 
than at the top. Accordingly, although V-type 
grooves will customarily be used, other outlines 
are quite practical. For example, the groove may 
have one side at right angles to the drum surface 
and the other sideat an angle. A suitable groove 
has walls forming‘ an angle of 30° to 45° to each 
other, being T1,; to 3% of an inch wide at the 
drum surface, and approximately 1/8-inch deep. 
With respect to the. spacing of the grooves 

axially on the drum, this spacing also can be 
varied with relatively Wide latitude. In virtually 
all instances, the spacing will be less than 3 
inches, and preferably not less than about 1 
inch. The precise spacing used is affected to a 
minor extent by the thickness of the alloy de 
posited. Thus, for an alloy layer of about 1%; 
inch mean thickness, a groove spacing of about 1 
inch is preferred. For thicker alloy layers, the 
groove spacing can be increased. With the 
thicker section of the alloy layer, the mechanical 
strength is increased, andthe cracking or frac 
tures resultant from cooling, as heretofore de 
scribed, occur at less frequent intervals. 
The parting blade of the apparatus is suit~ 

ably mounted or supported by end bearings or 
trunnions which do not provide any lateral move 
ment. In such instances the parting blade tends 
to wear more rapidly at the points at which the 
blade severs the alloy layer from the ribs. To 
provide more even wear and longer life, means 
may be provided to impart reciprocating motion 
to the blade during operation. Suitable devices 
for providing such motion are well known, for 
example, a. cam and follower operatively con 
nected to the drum and the blade can provide 
such reciprocating motion. The latitude of such 
reciprocating motion should be at least equal to 
the spacing of the groovesin the drum. 
As an illustrative but non-limiting example of 

the process and apparatus therefore, comparable 
to the embodiment of Figure 1, a steel drum, 
about 2 feet in diameter is provided. The drum 
surface is broken by peripheral grooves spaced 
at intervals of about 11/4 inch, the grooves being 
gig-inch wide at the drum surface and having 
walls equally diverging to provide a total angle 
of 30°, the grooves being 1/3-inch deep. ' 
A supply of molten monosodiumrlead alloy is 

maintained in contact with the lower‘ portion of 
the drum, providing an immersion depth of 
about 3 inches. Heat removal is accomplished 
by circulating a stable oil Within the drum, to 
cool the alloy deposited on the drum to the freez 
ing point of about 702°. F. and then to sub-cool to 
a temperature of about 300° F. or lower. \ 
In operation the drum is rotated. at a speed of 

6 revolutions per minute. Alloy is. deposited in 
the grooves and as a layer’ of about l/?jg-inch 
thick. Upon reaching the parting blade, ‘the 
layer of alloy is cracked into thin‘v segments of 
irregular shape. The parting blade severs‘ or 
fractures suchsegmentsfrom the ribs within‘ the 
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grooves. A production rate of about 40 pounds 
per minute is attained per foot of drum length. 
As previously described, a particular advantage 

.of the process is the fact that although the alloy 
can be sub-cooled below the freezing point su?i 
ciently to destroy the normal adhesion of the 
alloy to the drum surface, the temperature at 
which alloy loses adherence to the drum surface is 
somewhat variable. Factors which affect such 
temperature include the composition of the alloy 
and the degree of smoothness of the drum sur 
face. As a normal matter, sub-cooling about 200° 
F. below the freezing temperature causes the alloy 
to lose adherence to the drum, but temperatures 
even below this level are preferred. 
The process and apparatus described herein are 

of value in preparing sodium-lead alloys of widely 
varying composition. Of such alloys, the mono 
sodium alloy is of greatest commercial impor 
tance, but the invention is not con?ned to a spe 
ci?c composition. Thus, alloys of higher sodium 
content, corresponding, for example, to NazPb, 
are also readily prepared. It will also be under 
stood that sodium-lead alloys having minor con 
centrations of added catalyst components can be 
made by the process and are included in the term 
sodium-lead alloys. 
Having described the invention and the best 

manner of operation, what is claimed is: 
l. A drum caster for sodium-lead alloy com 

prising a drum having a plurality of parallel 
peripheral grooves in the drum, the grooves hav 
ing walls diverging away from the drum surface, 
a parting knife bearing against with respect to 
the drum for parting a thin layer of alloy from 
said drum after solidi?cation, a supply tank for 
molten sodium-lead alloy, the drum being rotat 
ably mounted above said tank to be partially 
immersed in the said molten alloy within said 
tank supply for solidifying an alloy on the surface 
of said drum and in the grooves in the said drum, 
and a receiving surface for receiving the thin 
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layer of solidi?ed alloy after parting from the 
drum. 

2. The apparatus of claim 1 further defined in 
that the walls of the peripheral grooves diverge 
at an angle of about 30° to 45°. 

3. The process of casting a sodium-lead alloy 
comprising solidifying the alloy in the form of a 
thin layer on an endless casting surface, said 
surface having a plurality of parallel grooves, the 
grooves having walls diverging away from the 
casting surface, and having previously solidi?ed 
alloy ribs substantially ?lling said grooves, said 
thin layer being fused to the said solidi?ed ribs, 
the thin layer thereby being attached to the ribs 
at the narrowest point thereof, then severing the 
thin layer and the ribs adjacent the point of 
attachment to the thin layer and retaining the 
ribs in the grooves for further solidi?cation of a 
thin alloy layer. 

4. The process of casting a sodium-lead alloy 
comprising solidifying the alloy in the form of a 
thin layer on a rotating drum surface, said sur 
face having a plurality of parallel peripheral 
grooves, the grooves having walls diverging away 
from the drum surface, and having previously 
solidi?ed alloy ribs substantially ?lling said 
grooves, said thin layer being fused to the said 
solidi?ed ribs, the thin layer thereby being at 
tached to the ribs at the narrowest point thereof, 
then severing the thin layer and the ribs adjacent 
the point of attachment to the thin layer and 
retaining the ribs in the grooves for further solidi 
?cation of a thin alloy layer. 
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