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This invention relates to an improved method and 
means for forming substantially spherical pellets from 
a desired molten metal or alloy. 

Pellets in substantially spherical or shot form are use 
ful for various purposes. For example, shotted lead is 
used in large quantities for ?re arms, while aluminum 
shots or pellets may be used in deoxidizing steel, catalyst 
manufacture, and many other processes. Round shot 
and substantially spherical pellets may be formed, as 
they have been for many years, by dropping small metal 
globules through a considerable height in a “shotting 
tower,” where a molten metal stream is passed from a 
dropping box through a plurality of ori?ces, or through 
a screen, so that a multiplicity of molten globules fall 
through a high tower and into a suitable quench cham 
her; having water or other liquid medium or gaseous 
medium. 

It is, however, undesirable in many instances to pro 
‘vide a high cooling tower permitting a long free fall of 
molten particles. Also, the dropping of molten globules 
directly into a liquid containing chamber is generally 
undesirable, particularly from the aspect of obtaining 
spherically shaped particles, since many metallic mate 
rials tend to ?atten out when they hit the surface of water 
or‘ other liquid. Particles which are not suf?ciently 
cooled and which fall into a liquid receiving chamber 
may agglomerate as they pass downwardly therethrough 
and thus provide still another dif?cult'y in the collection 
of resulting pelleted particles. 

It is, therefore, a principalobject of the present inven 
tion to provide an improved method and means for cool 
ing and forming substantially spherical pellets from a 
molt'en'metal in ‘a manner which precludes the need of 
an excessively long fall of the molten globules. 

'- It is also an object of the present invention to provide 
for the fall of molten metal globules downwardly through 
an ‘encompassing and closely con?ning ring-like stream 
so‘ that particles may be cooled and take an initial set 
beforev passing into a receiving chamber. 

Other objects and advantages of the present method 
of forming pellets will be apparent from succeeding por 
tions of the description and upon reference to the accom- , 
panying drawing. 
,Brie?y, the method of manufacturing metallic pellets 

in accordance ‘with the present invention, embodies pass 
ing ‘molten‘metal downward through an ori?ce and form 
ing discreet globules of the metal, dropping successive 
metallic globules from'the ori?ce downwardly through 
a closely con?ning tubular ?lm of cooling ?uid, e?ecting 
the cooling of the globules and discharging resulting cool 
ing ‘metal pellets from the con?nes ‘of the lower end of 
the tubular ?uid ?lm. ' 

In carrying out the present invention, water or other 
suitable liquid medium may be allowed to over?ow cir 
cumferentially into the top end of a vertically disposed 
tubular member so that a liquid ?lm covers the entire 
inner surface of the tubular member in a continuous 
down?owing tubular or ring-like stream. Molten metal 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2,738,548 
Patented Mar. 20, 1956 Ice 

lic globules are thus allowed to drop directly into the in 
side of the tubular ?lm of liquid from a suitable ori?ce 
or dropping box, and then fall downwardly through the 
closely con?ning liquid ?lm to obtain rapid cooling and 
at least an initial set into substantially spherical pellets. 
Preferably, the cross-sectional area or size of the shot 
inside of the tubular ?lm of cooling ?uid is correlated 
with respect to the size of the molten globules falling 
therethrough so that the free or open area inside of the 
?uid ?lm is but slightly larger than the ultimate diameter 
of the metallic pellets being formed in the fall'through 
the elongated ?lm. Thus, there is a fairly rapid cooling 
of the pellets and it is not necessary to have excessively 
long or high tubular members and tubular ?lms to pro-v 
vide the desired cooling and forming of particles. 

Also, the present method of forming pellets provides 
for the formation of steam within the vertical tubular 
?lm. The steam is formed as a result of the close 
proximity or by the contact of molten globules with the 
?uid medium as they fall successively downwardly 
through the tubular zone, and a resulting upward ?ow 
of this steam provides a cushioning effect and a slowing 
down of the fall of molten globules and pellets descend 
ing through the con?ning ?uid ?lm. This eifect permits 
the desired cooling within a lesser vertical height than 
might otherwise be necessary. 

Thus, in a more speci?c embodiment, the present 
invention provides a method for forming substantially 
spherical metal pellets in a manner which comprises 
passing molten metal downwardly through an ori?ce and 
forming discreet globules of the metal, dropping succes 
sive metallic globules directly from the ori?ce through 
a closely con?ning and concurrently‘falling tubular?lm 
of cooling ?uid, effecting the cooling of the globules and 
the generation of vapor therebelow as they fall through 
the area bounded by the ?uid ?lm whereby the generated 
vapor cushions and slows the fall of said globules as 
they descend through the con?ning ?uid ?lm, and dis 
charging resulting cooled substantially spheroidal metal 
pellets‘ from the lower end of the tubular ?uid ?lm. 
The method of manufacturing and forming desired 

substantially spheroidal metallic pellets may be more 
clearly described and explained by reference to the ac 
companying‘ drawing and the following description there 
of. 
Figure 1 of the drawing indicates diagrammatically 

an apparatus arrangement providing for the dropping of 
a plurality of molten streams or globules from a dropping 
box through a plurality of tubular liquid ?lms into a suit 
able quenching and receiving chamber, from which re 
sulting spheroidal metal pellets may be withdrawn. 

Figure 2 of the drawing shows an enlarged cross-sec 
tional view of the dropping of molten globules through 
a portion of a forming tube and through a descending 
tubular ?lm of cooling liquid. 

Referring now to both Figures 1 and 2 of the drawing, 
there is shown a dropping box 1 suitable for receiving 
a molten metal by way of inlet line 2, which in turn may 
communicate directly with a suitable melting furnacev 
or the like, not shown. The bottom of the dropping box 
1 has a plurality of ori?ces 3 providing for the formation 
of molten globules ,4 which in turn drop successively 
from each of the ori?ces directly into the upper open ends 
of a plurality of vertically disposed forming tubes 5. 

In accordance with the present improved invention; 
each of ' the tubes 5 is directly below corresponding 
ori?ces 3 in the dropping box 1 and each tube 5 depends 
from and projects upwardly into a liquid distributing 
trough 6, such that water or other suitable liquid medium 
being introduced by way of line 7 and valve' 8 may over 
?ow uniformly into the top end or ends of each of the 
tubes 5 and provide a continuous down?owing liquid 
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Wall ?lm} .9.- The upper ends at each 9? the tabular 
members 5 maybe serrated if‘ desired so as to insure a 
substantially uniform distribution of the ?uid circum 
ferentially around the entire inner wall surface at each 
tubular member 5 and Provide a rental-was tlqwn?owr 
ing ?lm 9. It is also preferable that the ?lm 9 be made 
to'?ow in a manner providing a substantially thick ?lm 
precluding the possibility of molten globules touching 
the inside surface of the tubular member 5- It is also 
within the scope of the improved method of operation 
to utilize a suitable wetting agent in the water or other 
?uid medium providing the downwardly ?owing tubular 
?lm of liquid 80 that there is a Substantially uniform 
covering of the interior of the tubular members 5 and 
no dry spots therein to which the molten globules may 
étihétse 
The arrangement as indicated in Figure l of the draw 

ing provides that the lower ends of each of the tubular 
members 5 terminate within the upper portion of a closed 
CDti?ne-d quenching and receiving chamber 10. This 
chamber 10 has a suitable ?uid inlet line 11, having con 
troluvalve 12, and an over?ow line 13 which regulates 
the upper surface of a liquid medium maintained in the 
chamber 10. Resulting formed pellets and water or oth 
er ?uid medium are withdrawn from the lower end of 
chamber 10 by way of line 14 and valve 115. The pellets 
from line 14 may be passed to suitable screening and 
pellet ‘recovery apparatus, not shown. The ripper end 
or top portion of chamber 10 is indicated as being closed 
and thus provides a steam collecting ‘zone, so that steam 
which‘ may result from the contact of the hot globules 
with'the water in chamber 10' may collect and pass up 
wardly through each of the forming tubes 5 and within 
the confines of the tubular ?uid ?lm 9. The water or 
other ?uid medium which is passed downwardly through 
the tubular’member '5, as the ?uid ?lm 9, discharges 
from the lower end of each of the tubular members 5 as 
a circumferential ?lm around each of the streams of 
dropping ‘pellets and adds to the liquid medium main 
tained in chamber 10. 
Referring now speci?cally to Figure 2 of the drawing, 

the molten ‘globules 4 are indicated diagrammatically as 
falling successively through the ring-like or tubular ?uid 
?lm 9 within tube 5 such that they are cooled relatively 
rapidly by the ?uid medium comprising ?lm 9. The 
lower and outer periphery of the globules 4, particularly 
while they are at a high temperature and in a molten 
state, will effect the rapid vaporization of a minor por 
tion of the fluid ?lm and will provide some steam or vapor 
directly below the leading edge or bottom portion of the 
peripheral surface of each globule. This steam in turn 
tends ‘to'provide‘ a slowing of the rate of fall or descent 
of'each of the particles whereby each of the globules 
and resulting pellets are maintained within the length of 
the tubular- ?lm 9 and tube member 5 for a longer period 
of time than’they would if they were allowed to fall en 
tirely ‘freely with no steam cushioning effect or rising 
countercurrent ?ow of steam. The length of the tubular 
member 5 and the tubular ?uid ?lm 9 must of course be 
correlated with the type of molten metal being formed 
into pellets, and the melting point or other physical 
characteristics particularly e?ecting the cooling and solid 
i?cation of the pellets so that they will be permitted to 
be sui?jcienly solidi?ed prior to leaving the lower end of 
tube 5 and entering the quenching liquid in a suitable 
receiving chamber. 7 " i 

It is to, be understood that the present drawing is 
diagrammatic and that the apparatus shown is not to be 
considered limiting, and further, that various minor mod 
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4 
.itisatipas may be made in the apparatus 9! its arrays? 
ment within the scope of the present invention. The tu' 
bular members 5 are preferably round so that the interior 
?uid ?lm 9 is likewise ring-like or of a cylindrical form, 
however, in some instances it may be desirable to pro 
vide a tubular member having a corrugated surface and 
in turn provide a descending ?uid ?lm therein which has’ 
an irregular cross-section, rather than a true ring-like 
?lm with a circular inner area. Also, it is to be noted 
that the present drawing indicates a closed top receiving 
chamber 10 so that there is a steam collecting zone pro 
viding for the upward ?ow of such steam that may be 
formed in chamber 10 through the plurality of forming 
tubes 5 and countercurrent ?ow with respect to the des 
cending molten globules and pellets. However, where 
sufficient vapor or steam is formed directly within the 
?ow path of the pellets and within the con?nes of the 
descending ?uid ?lm 9 to provide the desired cushioning 
and slowing down of the ‘free fall of the pellets, then it 
may be unnecessary to provide a closed top receiving 
chamber 10. i 

I claim as my invention: 
l. A method for producing metal pellets which com 

prises passing successive globules of molten metal down, 
wardly through the open space within a closely con?ning, 
downwardly moving, vertically elongated tubular ?lm of 
cooling liquid, cooling and solidifying the globules dur 
ing their descent through said space and discharging the 
resultant metal pellets from the lower con?nes of said 
tubular ?lm. 

2. The method of claim 1 further characterized in that 
said liquid is vaporizable at the temperature of the molten 
metal globules whereby a vapor is formed in and rises 
through the space within the tubular ?lm to cushion the 
fall of the globules as they descend through said space. 

3. The method of claim 2 further characterized in that 
said liquid comprises water. 

4. A method for producing substantially spherical alu 
minum pellets which comprises passing successive glob 
ules of molten aluminum downwardly through the open 
space within a closely con?ning, downwardly moving, 
vertically elongated tubular ?lm of water, cooling and 
solidifying the globules during their descent through, 
said space and generating steam from said ?lm of water, 
passing the steam upwardly through said space and re 
moving the same from the upper con?nes of the tubular 
?lm, and discharging the aluminum pellets from the low 
er con?nes of the tubular ?lm. 

5, An apparatus for producing metal pellets compris 
ing a vertically elongated, open-ended tubular member 
of relatively small cross-sectional area, means for drop 
ping successive globules of molten metal into the upper 
end of the tubular member, a collecting chamber at the 
lower end of said member, and means for maintaining a 
continuous, downwardly moving ?lm of liquid over the 
inner walls of the tubular member in close proximity to 
the metal globules within said member. 
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