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2,978,761 
CONTINUOUS CASTING APPARATUS 

John J. Foye and William 0. Stautfer, New Orleans, La., 
assignors to Kaiser Aluminum & Chemical Corpora 
tion, Oakland, Calif., a corporation of‘Delaware 

Filed May 3, 1957, Ser. No. 656,872 
8 Claims. (Cl. 2'2—57.2) 

This invention relates generally 'to an improved method 
and apparatus for the continuous casting of metal. More 
particularly, the invention relates to an improved method 
vand apparatus for substantially horizontal casting of metal 
shapes directly from molten metal. 

Continuous casting of metals by means of endless mem 
bers, e.g. mold blocks mounted on continuous chains or 
endless bands with moving side dams disposed between 
said bands, has been known for a number of years. The 
endless members which are disposed horizontally or 
slanted at a small angle from the horizontal serve as the 
mold for the metal shape, e.g. billet, slab, plate or strip, 
being cast. The endless members, moving in non-circu 
lar paths, come together to form a casting mold and 
stay together long enough so the resultant billet or slab 
can support itself after which the endless members sepa 
rate and are carried back to the casting point. This 
method of casting has ‘proved efficient and economical 
particularly in the casting of shapes, such as slab, plate 
or strip, which may be used as the ?nished product. If 
desired, the shape may be subjected to reduction rolling 
as it emerges from the horizontally disposed casting ma 
chine. 

Heretofore, serious di?iculty has been experienced in 
obtaining the proper ?ow of molten metal to the mold 
zone, that is, the zone where the endless members come 
together. In the normally used feeding device, the mol 
t'en metal is fed or distributed to the mold or cavity formed 
by the top and bottom endless members by means of an 
open over?ow trough. This has proved unsatisfactory for 
the complete ?lling of the mold cavity, particularly in the 
casting of slabs of substantial width, thereby resulting in 
internal shrinkage cavities. Also, with the open over 
?ow trough feeding means the molten metal is in con 
tact with the bottom endless member for a substantial 
distance prior to contacting the upper endless member 
thereby resulting in unequal cooling between the top and 
bottom of the slab. A further disadvantage of the over 
?ow trough feeding means is that oxide ?lm and skim is 
entrapped on the top surface of the slab, thereby re 
sulting in impaired surface quality of the cast ‘slab. 

Therefore, it is a primary object of this invention to 
provide a method and apparatus for the continuous cast 
ing of metal shapes in a substantially horizontal man 
ner wherein improved mold ?lling characteristics and 
substantial reduction or elimination of defects due to 
entrapment of oxide ?lm are realized. 

It is a further object of this invention to provide an 
improved feeding apparatus for a substantially horizontally 
disposed continuous casting machine which effects a 
feeding of molten metal under pressure to the mold cav 
ity thereby increasing the rate of heat abstraction by the 
upper endless member and substantially reducing or elimi 
nating surface defects and internal shrinkage cavities of 
the casting and permitting casting at a higher unit rate. 

These and other objects and advantages of the inven 
tion will be apparent from the ensuing description with 
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reference being had to the’ accompanying drawings 
wherein: ‘ I 

Figure 1 is aside elevation view partially broken away 
of a horizontal casting machine embodying the principles 
of this invention as applied to the casting of a shape 
of substantially rectangular cross-section and showing 
the relationship of the novel distribution or feeding means 
and the endless members, which form the traveling mold 
of the machine; 7 

Figure 2 is a rear elevational view of the machine of 
Figure 1; v. 

Figure 3 is an enlarged sectional view showing the de 
tails of the back-up rolls taken along the line 3—-3 of 
Figure 1; ’ 

Figure 4; is a perspective view of a distributor or feed-v 
ing apparatus of the invention; 
Figure 5 is a perspective view of the bottom member 

of the distributor or feeding apparatus shown in Figure 4; 
Figure '6 is a perspective view‘ of the top plate of the 

distributor or feeding apparatus shown in Figure 4; 
Figure 7 is a perspective view of an alternative dis 

'tributor or feeding mechanism which may be used in 
the practice of the invention’; 

Figure 8 isa side elevational view of the distributor 
bowl and distributor shown partially in section and with 
the container for molten metal feed and transfer trough 
and endless bands shown partially in phantom lines. 

Figure 9 shows various con?gurations of distributor 
pri?cés which may be employed in the practice of the 
invention. 7 

Referring now to Figures 1 and 2 the reference numeral 
1 designates a continuous casting machine for casting 
metal shapes in a substantially horizontal manner. The 
machine generally comprises a pair of endless metal 
bands 3 and 5, and/moving dams 7 whieh when moved in 
non-‘circular paths form a traveling mold of vsubstantially 
‘rectangular cross-section in which metal ‘shapes may be 
cast continuously. The bands 3 and 5 are preferably 
formed of light weight metal e.g., steel ‘or other suitable 
?exible and heat resistant metal. Molten metal is fed 
to the moldby distributor 9 which is connected to dis: 
tributor bowl 11. During the operation of the casting 
machine the supply of molten metal to‘ the distributor 
bowl 11 is furnished by ‘a suitable container, such as 
a furnace or a crucible 13 as shown in Figure 8. The 
molten metal is transferred from crucible 13_to the dis; 
tributor bowl 11 by means of a transfer trough 15 and 
downspout 17. __ I p 

, Lower metal band 3 is supported by band assembly 
'19. Lower band assembly 19 is generally comprised of 
drive pulley 21 and idler pulley 23 which are supported 
by two rectangular frames v25 positioned at opposite ‘ends 
of pulleys 21 and 23. Each frame 25 is comprised of 
horizontally disposed frame members 27 and 29 ‘and ver 
tical members '31 and 33 which join together frame mem 
bers 27 and 29 at their extremities. Frames 25 are sup 
ported by I beams 34, ‘35, 36 and 37 which extend trans 
versely beneath the frame members 27 and to the rear 
of the lower band assembly 19 where they are secured 

to cross-beams 3'9 and 41. Cross beams 39‘ and 471‘, turn, are supported by a framework which includes ver 

tical frame members 43 and 45. Members 31 support the 
end bearings 47 of drive pulley 21 while members 33 
support the end bearings 49‘ of idler pulley 23. The 
band 3 passes'over drive pulley 21 and over idler pulley 
23, and the tension of the belt 3 may be regulated by a 
suitable device such as a hydraulically actuated band 
tensioning mechanism shown in Figure 1 comprised of 
roller 51 pivotally attached to frame member ~27-ar1'd 
adapted to be pivoted by hydraulic cylinder 52. P - 
Upper band assembly 53 supports the :endless bahd 5 

and is constructed, as will be hereafter described, to be 



3 
‘raised and lowered with respect to lower band assembly 
53 in order that the casting machine may be easily serv 
iced and repaired. Upper band assembly 53 is generally 
comprised of drive pulley ‘55 and idler pulley 57 which 
are supported by two rectangular frames 59 positioned 
at opposite ends of pulleys 55_and 57., _Each_ frame 59 is 
comprised of horizontally disposed (frame members ,61 
and 63 and vertical members 65 and 67 which join to 
getherframe members 61 and 63 at their extremities. 
Members 65 support the end bearings 69, of drive pulley 
55 while members 67 support the end bearings 71 of idler 
pulley 57. ' A roller ‘58 is supported by horizontal frame 
members 61, said roller 58 being positioned at them 
trance to the casting region so that the portion of band 
5_which forms a part of the traveling mold is maintained 
parallel with the adjacent portion of band 3. Roller 58 
is provided with lands similar'to the lands 99 and 103 

. described below in connection with back-uprolls 97 and 
101. Band 5 passes over drive pulley 55, idler pulley 
57, and roller 58, and the tension of‘ the band 5 may be 
‘regulated by a suitable device, such as a hydraulically 
actuated band tensioning mechanism comprised of roller 
'73 pivotally attached to frame member 63 and adapte 
to be pivoted by hydraulic cylinder 74. ' 

Drive pulley 21 of lower band assembly 19 and drive 
pulley 55 of upper band assembly 53 are driven by a 
suitable source of power, such as an electric motor 75. 
As shown in Figure 2, power is transmitted from motor 
_75 to drive pulleys 21 and 55 by means of sprocket 77 
mounted on the armature of electric motor 75, sprockets 
79 and 81 mounted on drive pulleys 21 and 55, respec 
tively, sprocket 83 mounted on bracket 85 which in turn 
is supported by horizontal beam member 42, and a suit 
able endless chain 87 which engages sprockets 77, 79, 81 
and 83. 
During the casting of metal the lower band 3 and the 

upper band 5 form the lower and upper walls, respec 
tively, of a traveling mold. In order to retain the molten 
metal between bands 3 and 5, two moving side dams 7 
are provided and‘ are each composed of a plurality of 
blocks 89, said blocks 89 being suitably mounted on an 
endless’ cable, wire or band. The height of blocks 89 is 
equal to the thickness of the metal shape to be cast, and 
the dams 7 are greater in length than band 3 and are ar 
ranged to 'ride on the upper surface of band 5 through 
the casting zone. The dams 7 pass continually through 
the casting zone in close engagement with lower band 3 
and upper band 5 to provide side seals which con?ne the 
metal to the width of casting desired. ‘These dams may 
be constructed either of a porous refractory material or 
of a heat conducting material, such as aluminum. In 
order to prevent lateral shifting of the dams, guide bars 
91 and transverse guide bar clamp 93 connecting guide 
bars 91 are provided. During the casting ‘operation, 
blocks 89 may be cooled, if desired, by passing them 
after emergence from the casting zone through troughs 
containing water. Before the blocks, 46 have rotated 
back to the position of casting they may be dried off by 
a suitable means, such as by air nozzles 95. V ’ 

Back-up rolls 97 which are supported by horizontal 
frame members 27 of the lower band assembly 19 and 
back-up rolls 101 which are supported by horizontal 
frame members 61 of upper band assembly 53 hold hands 
3 and 5, respectively, against the metal shape during the 
casting operation. The structure of rolls 97 and 101, 
which are identical, is shown in Figure 3. Rolls 97 and 
101 have a plurality of lands 99 and 103, respectively, 
across their longitudinal dimensions. The lands 99 and 
103 contact the bands 3 and 5, respectively, during the 
casting operation without substantially interfering with 
cooling medium applied thereto. The structure as shown 
in Figure 3 wherein the lands are individual circular 
?anges spaced apart along the longitudinal dimension of 
the back-up rolls insures minimum interference of the 
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lands with liquid coolant which is placed on the metal 
bands. ' 

In order to rapidly chill the cast shape, water spray 
conduits 105 and 109 are disposed in band assemblies 19 
and 53, respectively, said conduits 105 and 109 being 
mounted on horizontal frame members 27 and 61, re 
spectively. Conduits 105 and‘ 109 are provided with 
ori?ces 107 and 111, respectively, through which coolant 
is sprayed on the endless bands 3 and 5 while said bands 
are in the casting region. The water spray conduits are 
adjustable in order thatthe proper angle of impinge 
ment formedwith the endless bands can be used. It has 
been found that an angle of impingement relative to the 
endless bands of six to ‘eight degrees is satisfactory for 
cooling said bands. Upper band assembly is also pro 
vided with nip nozzle 113 which is provided to supply 
coolant to the band 5 at_ the region where molten metal 
?rst enters the traveling mold. The water emerging from 
nip nozzle 113 passes between the lands of roller 58 and 
is thereby supplied to band 5 at the region where the 
molten metal enters the traveling mold. ' V 

The coolant water applied to the under side. of lower 
metal band 3 in the casting region will, after impinge‘ 
ment on the band surface, fall by gravity into a trough 
(not shown) and thence into tank 117. The water which 
is sprayed on the upper surface of upper endless band 5 
in the casting region is removed by suitable means such 
as scoops 119, which are mounted on horizontal frame 
member 61 of upper band assembly 53, and dropped into 
,tank 117. Scoops 119 have blade portions 121, shown 
in Figure 1 which is positioned near the upper surface 
of band 5 and is curved in a direction opposite to the 
?ow of water so that water which impinges on blade por 
tions 121 of scoops 119 is thrown upwardly into scoops 
119 and thence into tank 117 by means of suitable troughs 
in scoops 119. The water from tank 117 is recirculated 
to conduits 105 and 109 and nip nozzle 113 by means of 
centrifugal pump 123 which is operated by electric motor 
125. The water is pumped from tank 117 into a mani 
fold 127 which is connected to conduits 105 and 109 and 
nip nozzle 113 by means of ?exible hoses 129 as is shown 
in Figure 2. i 

As the cast shape emerges from the casting machine 1, 
it is supported by suitable'means, such as a run-out table 
comprised of a series of rollers (not shown). Water 
sprays (not shown) directly spraying on the surfaces of 
the emerging cast shape may be suitably mounted on the 
run-out table. 

Water from the direct water sprays will also strike the 
surface of bands 3 and '5 as they emerge from the casting 
region. The band surfaces may be dried olf by any suit 
able means, such as air nozzles 128 and 132 which are 
shown in Figure 1 and which are for drying off bands 3 
and 5, respectively. After being dried olf the bands 3 
and 5 are preferably oiled with a suitable lubricant, such 
as rape seed oil, cooking oil, or a light motor oil. Suit 
able apparatus for oiling the bands is shown in Figure 1 
wherein devices‘130 and 134, for bands 3 and 5 respec 
tively,’are comprised of a felt blade in communication 
with a trough for containing the oil. , 
As was hereinbefore mentioned, upper band assembly 

53 is adapted to be raised and lowered with respect to 
lower band assembly 19 in order that the placement of 
the distributor or feeding apparatus may be readily made 
and also repair and maintenance ‘of the casting machine 
may be easily undertaken. The lever assembly, as shown 
in Figure 2, is comprised of lever arms 133 which are 
pivotally supported in brackets 135, which are attached 
to cross-beam 42, and a cross-member 137pwhich con 
nects lever arms 133. The extremities of lever arms 133 
which are'shown in Figure '2 as extending into upper 
band assembly 53 are pivotally connected by links 145 
(as shown in Figure 1) to cross members v139 which are 
supported _by horizontal frame members 63. Tosupply 
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the motivating force to raise and lower the upper band 
assembly 53, a hydraulic ram 141 is attached to cross 
beam 41. Piston rod 143 of ram 141 is joined to cross 
member 137. Any suitable means, not shown, may be 
provided for supplying hydraulic or pneumatic pressure 
to ram 141. 
A feeding apparatus or distributor 9 which may be 

used in practice of the invention is shown in Figures 4, 5, 
6 and 8. The distributor 9 which is an elongated mem 
ber has an inlet portion for communication with a source 
of molten metal, an outlet portion for feeding molten 
metal to the traveling mold, and a body portion connect 
ing said inlet and outlet portions, said body portion being 
tubular in order to prevent exposure of the molten metal 
to the atmosphere. The distributor may be fabricated as 
shown in Figures 4, 5 and 6 wherein distributor 9 is com 
prised of bottom member 147 and top plate 149. Bot 
tom member 147 and top plate 149 are fabricated from 
a suitable refractory material which has high strength, 
good insulating properties and low speci?c heat. An 
example of such material is “Marinite #36,” a product 
of the Johns-Manville Company, which is an insulating 
sheet material composed of asbestos ?ber, diatomaceous 
silica and an inorganic binder. As shown in Figure 5 
member 147 has a channel 151 which fans out at its out 
let portion. The outlet portion is provided at its exit 
end with ori?ces 153, said ori?ces extending substantially 
across said exit end. In channel 151 are provided a 
plurality of de?ectors 155, which are integral with bot 
tom member 147, in order to insure uniform spreading 
out of the molten metal ?owing through channel 151 so 
that a uniform amount of metal is fed to ori?ces 153. 
In order to ensure proper mold ?ling, the ori?ces 153 
have axes which are parallel to each other and parallel 
to the longitudinal axis of channel 151. Consequently, 
the axes of ori?ces 153 will be parallel to the longitudi 
nal axis of the traveling mold when the distributor'9 is 
placed in operative relation with the traveling mold de 
?ned by the bands 3 and 5 and dams 7. In addition, the 
axes of ori?ces 153 lie preferably in the same horizontal 
plane. The ori?ces 153 are shown as circular in the ?g 
ures, however, it is within the scope of the invention to 
have the ori?ces of other con?gurations, for example, 
as rectangular slots. Also, only one ori?ce in the nature 
of a rectangular slot is within the scope of the invention. 
Bottom member 147 and top plate 149 are positioned 

together, as shown in Figure 4, in operative position by 
suitable clamping and bolting means, such as clamp 157 
and plates 159 which are bolted together and which sand 
which bottom member 147 and top plate 149. 
At the extremity of distributor 9 which is farthest re 

moved from the ori?ces 153 is a plate 161 which engages 
?anges on plates 159 and which enables the distributor 9 
to be bolted onto distributor bowl 11, as is shown in 
Figure 8. Also, there is shown in Figure 8 in phantom 
lines crucible 13 which supplies metal to refractory lined 
distributor bowl 11 by means of a refractory lined trans 
fer trough 15 and a downspout 17 having a control pin 
18 for controlling the ?ow of molten metal into bowl 11. 
The lower end of downspout 17 is submerged below the 
surface of the molten metal in distributor bowl 11 during 
casting in order to prevent undue exposure of the molten 
metal to the atmosphere. The molten metal ?ows from 
distributor bowl 11 into the distributor 9 through outlet 
12 located at one end near the bottom of distributor 
bowl 11. In operation, due to the head of molten metal 
in distributor bowl 11, the distributor 9 feeds metal under 
pressure to the traveling mold formed by the endless 
bands 3 and 5 (shown in phantom in Figure 8) and the 
moving side dams 7. 

Distributor 9 is shown in Figures 4, 5, and 6 as having 
a V-shape face at its outlet portion. This V-shape pre 
vents freezing of the molten metal as it enters the casting 
region, however, other substantially concave shapes for 
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example, a C-shape, of this face at the outlet portion can 
be used and are within the scope of the invention. 

In preparation for casting a continuous metal shape, 
the upper band assembly 53 is raised by means hereto 
fore described and the distributor 9, bolted to distributor 
bowl 11, is placed in its operative position within the 
traveling mold. The front or outlet portion of the distrib 
utor 9 has on its outer surfaces a gasketos sealing mate 
rial 163 such as “Fiberfrax” (alumina-silica ?ber, ap— 
proximately 70% alumina and 30% silica) paper and 
which in turn is covered'with shim stock 165, e.g. brass 
strip. The shim stock protects the member 163 from 
abrasion and wear from the bands 3 and 5 during the 
casting operation. The transverse dam guide bar clamp 
93 is adjusted so that the dam guide bars 91 and blocks 
89 are in a substantial sealed relationship with member 
163 and shim stock 165 surrounding the front portion of 
distributor 9. Upper band assembly 53 is then lowered 
thereby placing upper band 5 in contiguous relationship 
with the gasket on the top surface of the distributor. The 
member 163 and the shim stock 165 on the front portion 
of distributor 9 are, when distributor 9 is in operative posi 
tion, in substantial sealed engagement with the traveling 
mold formed by bands 3 and 5 and dams 7 and in molten 
metal flow relationship therewith. When upper band as 
sembly 53 is lowered into operative position, horizontal 
frame members 61 rest on spacers 167 and 169 which 
are mounted on horizontal frame members 27 of lower 
band assembly 19. Spacers 167 which are positioned 
near the casting region and spacers 169 which are down 
stream from the casting region are adjustable and are 
adjusted to give a small clearance between the bands 3 
and 5 and the side dams 7. 

After the upper band assembly 53 is lowered, suitable 
screw type clamps, such as carpenter’s clamps, are placed 
on each side of the casting machine clamping the rec 
tangular frames 25 and 59 of band assemblies 19 and 
53, respectively, together. 

Figure 7 depicts an alternative distributor or feeding 
apparatus 171 which may be used in the practice of the 
invention. Distributor 171 has an inlet portion 172 and 
a detachable tip or outlet portion 173 which contains 
ori?ces 175. The tubular body portion 177 of distribu 
tor 171 has a passageway 179 for supplying molten 
metal, when the inlet portion 172 is attached to molten 
metal container, such as a distributor bowl, to the ori 
?ces 175. The body portion comprises metal frames 
181, side strips 183, layers of asbestos cloth 185, layers 
of “Fiberfrax” paper, and layers of aluminum foil 189. 
The tip 173 is preferably fabricated from a suitable 
refractory material, such as “Marinite #36,” discussed 
above. The ori?ces 175 has axes which are parallel to 
each other and parallel to the longitudinal axis of pas 
sageway 179. Consequently, the axes of ori?ces 175 
will be parallel to the longitudinal axis of the traveling 
mold when distributor 171 is placed in operative posi 
tion. ' 

In the body portion 177, as shown in Figure 7, which 
is a sandwich type structure, the side strips 183 may be 
of a suitable refractory material, such as “Marinite #36” 
or metal strips covered with asbestos cloth. The as 
bestos cloth layers 185 and side strips 183 form the walls 
of passageway 179. The “Fiberfrax” layers 187 ‘give 
further insulation to the distributor and the layers of 
aluminum foil 189 function as a vapor barrier substan 
tially reducing the absorption of moisture by the asbestos 
cloth layers 185. Similar to the front or outlet portion 
of distributor 9, the detachable tip 173 of distributor 
171 should preferably have (not shown) on its outer 
surfaces a gasket or sealing material, such as “Fiberfrax” 
paper and which is covered with shim stock in order 
to give a substantially sealed relationship with the bands 
3 and 5 and the side dams 7. 

It is contemplated in the invention that the distributor 
or feeding device can be made in plural sections such 
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as shown by the distributors in Figures 4 and 7. The 
distributor depicted in Figure 5 is comprised generally 
of a top plate 149 and a bottom member 147. The 
distributor of Figure 7 is ‘comprised of inlet portion 172, 
detachable tip 173 and body portion 177. It is within 
the scope of the invention that the distributor for use 
in the invention may be comprised of various other 
schemes of plural sections than those shown in Figures 
4 and 7. Also, it is within the scope of the invention 
to ‘have a distributor fabricated in one piece, for ex 
ample, a distributor which has been molded in one piece 
from material such as “Marinite #36.” - 

Various con?gurations of the feeding ori?ces of the 
distributor are within the contemplation of the inven 
tion. Figure 9 shows various arrangements and con 
?gurations of ori?ces that may be employed. The vari 
ous views in Figure 9 are of the exit end of the outlet 
of the distributor. Figure 9A depicts the ori?ces as 
circular openings of equal size, said openings extending 
substantially across the exit end while Figure 9B shows 
the ori?ces as plural elongated slots of equal con?gu 
ration and extending substantially across‘ the exit end 
of the outlet of the distributor.- Figure 9C shows a 
single elongated slot extending substantially across the 
exit end and being of substantially equal dimensions; 
that is, the opening dimension, along the length of the 
slot. If it is desired to feed metal to the outer portions 
of the casting at a higher rate than to the central por 
tion, then con?gurations of ori?ces such as shown in 
Figures 9D, E, F or G may be employed. Figure 9D 
shows circular ori?ces extending substantially across the 
exit end with the ori?ces at the central portion of the 
face being of smaller diameter than the diameter 
of the ori?ces removed from the central portion. Fig 
ure 9E shows an arrangement of plural elongated slots 
wherein the slot located at the central portion of the exit 
end is of smaller size than the slots located at the end 
portions of the exit end. Figures 9F and 9G depict 
single elongated slots which extend substantially across 
the exit end and wherein each slot is of smaller cross 
sectional dimension near the central portion of the exit 
end than the cross sectional dimensions removed from 
said central portion. 

During the casting operation (described in conjunction 
with the distributor or feeding apparatus shown in Fig 
ures 4, 5, 6 and 8) the molten metal level in distributor 
bowl 11 is maintained at such a height as to give the 
proper pressure at the ori?ces 153 in order to ensure 
proper mold ?lling characteristics. For example, in the 
continuous casting of aluminous metal, such as alumi 
num and aluminum alloys, the ‘molten metal level in 
bowl 11 should be maintained at a height to give a 
pressure of greater than 0.25 p.s.i., preferably 0.5 p.s.i. 
or greater, at ori?ces 153. This molten metal pressure 
keeps the frozen shell of the shape being cast pushed 
against the endless band 3 and 5 for maximum heat 
removal. When the flow of molten metal is reduced by 
the lowering of the molten metal level-in bowl 11 the 
frozen shell will shrink away from the endless bands 3 
and 5 with subsequent reduction of heat removal. This 
is undesirable because the casting would have increased 
porosity and cold folding on the surface. Care should 
be exercised to avoid too high a metal level because 
use of a metal pressure substantially in excess of that 
necessary to have proper mold ?lling will cause spill 
outs of molten metal in the vicinity of the gaskets or 
seals on the front portion of distributor 9. In order 
to start the cast, a plug, or “bait” such as a steel rod 
or bar with a bolt therein is placed in the traveling 
mold at a position in front of distributor 9. When the 
molten metal solidi?es‘ around the plug, the movement 
of bands 3 and 5 is started. After the casting emerges 
from the machine, the plug can then be sawed off. The 
optimum casting speed is attained when the distribution 
of the molten metal is uniform across the width of the 
metal shape being cast and contact of ‘the frozen metal 
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8 
‘shell with bands 3‘ and 5 is good. Under these condi 
tions it has been found that sui?cient heat is removed 
from the casting by the endless band to at least form 
a shell of strength adequate to stand the force of direct 
water sprays, even when casting at relatively high speeds 
and to produce a cast shape possessing good surface 
appearance. 7 

As a speci?c example of practice of the instant inven 
tion, approximately 1000 feet of electrical conductor grade 
aluminum alloy (99.45% aluminum minimum) material 
of the cross-sectional dimensions one and one-quarter 
inches by ten inches was cast continuously at rates rang 
ing from six and one-quarter to nine feet per minute. 
The distributor used in this cast was the same as that 
shown in Figure 4 with the exception that, of the ten circu 
lar ori?ces, the four ori?ces in the central portion of the 
face were of % inch diameter while the six ori?ces 
(three on each side of the ori?ces at the central portion) 
at the end portions of the face had diameters-of ‘956 
inch making a total ori?ce area of approximately 1.34 
square inches. The temperature of the metal in the cruci 
ble was 1350° F. while the temperature of the metal in 
the distributor bowl varied from 1274“ F. to 1350° F. 
during the casting run. The molten metal in the crucible 
was ?uxed therein just prior to casting by stirring AlCla 
pellets into the molten metal (5 pounds of AlCla per 
16,000 pounds of metal). The level of the molten metal 
in the distributor bowl was maintained at approximately 
three inches giving a pressure at- the ori?ces of about 

The metal casting as it 
emerged from the casting machine was subjected to di 
rect water sprays and was sawed into length as the cast 
ing proceeded. , 
From examination of the casting it was found that 

the greastest variation in thickness across the width of 
the casting was 0.06 inch. Bend tests were made on 
sections of the casting wherein the sections subjected to 
90° bends on a 21/2 inch radius without failure occur 
ring indicating the freedom or substantial freedom from 
longitudinal shrinkage pipes and surface defects, such as 
cold folds. The mechanical properties of the cast metal 
averaged approximately 10,000 p.s.i. for ultimate tensilf 
strength, 4,300 p.s.i. for yield strength and 45% elonga 
tion in 2 inches. These values compare very favorably 
with typical values for electrical conductor grade alumi 
num alloy fabricated by rolling and in the annealed tem 
per which are 12,000 p.s.i. ultimate tensile strength, 4,000 
p.s.i. yield strength and 23% elongation in 10 inches. 
Electrical conductivity tests showed that the metal had a 
conductivity in the range of 60 to 61% IACS (Inter 
national Annealed Copper Standard); It will be seen 
that such cast metal is eminently suited for use in bus 
bar applications for electrical installations, for exam 
ple, in aluminum reduction plants. Other casts of elec 
trical conductor grade aluminum metal have been made 
wherein the cast material has cross-sectional dimensions 
of one and one-quarter by ?fteen inches. Also, casting 
rates greater than 9 feet per minute have been used, 
e.g. 12 feet per minute. I 
Employing the method and apparatus herein disclosed 

a metal casting free or substantially free from shrink 
age cavities and surface defects, such as cold folds, can 
be cast continuously at high rates in a substantially hori 
zontal manner. Although certain speci?c embodiments of 
the invention have been illustrated and described, it is 
'to be understood that various changes and modi?cations 
may be made without departing from the spirit and scope 
of the invention. For example, shapes having cross-sec 
tional con?gurations other thanrectangular can be cast, 
e.g., square, round, etc., and the method and apparatus 
with slight modi?cation can be made to cast plural slabs 
simultaneously. It is also to be understood that, although 
the casting of electrical conductor grade aluminum alloy 
is given speci?cally in the example, the teachings of the 
invention are applicable to the casting of other aluminum 
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alloys as well as other metals, such as copper, brass 
and steel. 
We claim: 
1. A continuous casting apparatus comprising an upper 

endless band, a lower endless band adjacent to said 
upper band, moving side dams, means for moving said 
bands and said side dams in non-circular paths, said 
side dams surrounding and moving in the same direc 
tion as said lower endless band, said endless bands and 
said side dams adapted during movement thereof to form 
a substantially horizontally traveling mold, means for 
cooling said mold, means for cooling a cast shape as it 
emerges from said traveling mold, a molten metal distrib 
utor, said distributor being of a refractory material hav 
ing high strength, good insulating properties and low 
speci?c heat and comprising a tubular body portion on 
one end of which is an inlet portion and at the other 
end of which is an outlet portion, said inlet portion and 
said outlet portion being connected by a channel, said 
channel fanning out at said outlet portion and having 
a plurality of de?ectors disposed therein, said inlet por 
tion vbeing in communication with a source of molten 
metal, said outlet portion having on its outer surfaces 
gasket material, said gasket material being covered with 
shim stock, said gasket and said shim stock effecting a 
substantially sealed relationship between said outlet por 
tion of said distributor and said traveling mold and be 
ing in molten metal ?ow relationship therewith, said 
outlet portion being provided at its exit end with a plural 
ity. or ori?ces extending substantially across said exit end, 
the axes of said ori?ces being parallel to each other and 
parallel to the axis of said traveling mold. 

2. A continuous casting apparatus according to claim 1 
wherein the axes of said ori?ces are in the same horizontal 
plane. 

3. A continuous casting apparatus according to claim 
1 wherein the ori?ces near the central portion of the 
exit end of the outlet portion of the distributor are of 
smaller size than the ori?ces removed from said central 
portions. 

4. A distributor for feeding molten metal to a substan 
tially horizontally traveling mold, said distributor being 
of a refractory material which has high strength, good 
insulating properties and low speci?c heat and compris 
ing a tubular body portion on one end of which is an inlet 
portion and at the other end of which is an outlet portion, 
said inlet portion andsaid outlet portion being connected 
by a channel in said body portion, said channel fanning 
out at said outlet portion and having a plurality of de 
?ectors disposed therein, gasket material provided on the 
outer surfaces of said outlet portion, said gasket material 
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being covered with shim stock, said outlet portion being 
provided at its exit end with a plurality of ori?ces extend 
ing substantially across the exit end, the axes of said 
ori?ces being parallel to each other and parallel to the 
longitudinal axis of said traveling mold when said outlet 
is disposed therein. 

5. A distributor according to claim 4 wherein the axes 
of said ori?ces lie in the same plane. 

6. A distributor according to claim 4 wherein the 
ori?ces are of equal size. 

7. A distributor according to claim 4 wherein the 
ori?ces near the central portion of the exit end of the 
outlet of the distributor are of smaller size than the 
ori?ces removed from said central portion. 

8. A continuous casting apparatus including endless 
members, means for moving said members to form a sub 
stantially horizontally traveling mold, a molten metal 
distributor comprising a tubular body portion on one end I 
of which is an inlet portion and at the other end of which 
is an outlet portion, said inlet portion and said outlet por 
tion being connected by a channel, said channel fanning 
out at said outlet portion and having a plurality of de 
?ectors disposed therein, said inlet portion being in com 
munication with a source of molten metal, said outlet por 
tion having on its outer surfaces gasket material, said 
gasket material being covered with shim stock, said gasket 
and said shim stock effecting a substantially sealed rela 
tionship between said outlet portion of said distributor 
and said traveling mold and being in molten metal ?ow 
relationship therewith, said outlet portion being provided 
at its exit end with a plurality of ori?ces extending sub 
stantially across said exit end, the axes of said ori?ces 
being parallel to each other and parallel to the axis of said 
traveling mold. 
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