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The present invention, which results from the researches 
by applicants, has for its object a process and apparatus 
for the manufacture of splined metallic ingots, and the 
resultant products. 
The invention will be explained with reference to the 

attached drawings, in which 
FIGURE 1 is a schematic view in elevation of a splined 

ingot; 
FIGURE 2 is a sectional view along lines 2-2 of FIG 

URE 1; 
FIGURE 3 is a schematic view of another type of 

splined ingot, 
FIGURE 4 is a sectional view along lines 4-4 of FiG 

URE 3; 
FIGURE 5 is a view in elevation of a splined ingot, 

obtained according to the present invention; 
FIGURE 6 is a sectional view along line 6-6 of FIG 

URE 5; 
FIGURE 7 is a diagrammatic elevational view, partly 

in section, of an apparatus for carrying out the process 
of the invention; 
:FIGURE 8 is a section of a detail along line 8-8 of 

FIGURE 7; and 
FiGURES 9 and 10 are schematic views of details, in 

cluding one form of synchronizing means adapted for use : 
in applicants' operation. 

It is known to produce splined ingots by casting a 
molten metal in cast-iron ingot molds, or molds the bot 
toms of which are provided with indentations of more 
or less appreciable height and width. In this way, there 
are obtained ingots such as are represented in FIGURES 
1 and 2. 

It is also known to produce splined ingots in flat bottom 
ingot molds. In this case, following the casting opera 
tion, a grid or harrow is dipped into the top part of the 
fused metallic bath and its indentations penetrate deeply 
therein. This leads to ingots such as are represented in 
FIGURES 3 and 4. 
These prior processes for the manufacture of splined 

ingots present major drawbacks. First of all, the casting 
operation is long and difficult; moreover, handling and 
Storage of the splined ingots are delicate operations due 
to the risk of breakage and the limited length of the ingots 
which, generally, is less than about 40 centimeters and 
of the order of 370 mm. 
The present applicants have developed a process for the 

rapid and economical manufacture of splined ingots which 
eliminates partially or totally the various drawbacks in 
volved in the prior art processes. 
The present invention has for its object a process and 

apparatus for the manufacture of splined ingots which 
consists in stamping a malleable metal blank. 

According to a preferred, but non-limiting embodiment 
of the present invention, the said blank-which can be 
produced by molding in flat-bottom ingot molds-is pro 
duced by the continuous casting of the metal, according 
to a technique known per se, in a rotating wheel provided 
with a peripheral groove, to which is applied a band (belt) 
which covers the groove. 
The metal blank, while in a still malleable form, is 

then stamped, for example, by means of a mechanical 
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press; there are thus indented in said blank regularly 
Spaced splines which are obtained by the action of a die 
presenting similarly spaced indentations which are pressed 
into the blank. 
The stamping rate is synchronized with the speed of 

the continuous casting of the metal, and the speed at 
which the metallic blank is introduced under the stamp 
ing press. 

Moreover, the said press is provided with any device, 
such as for example, an ejector, enabling the immediate 
separation of the die from the blank following the stamp 
ing operation, in order to prevent the blank from being 
pulled out by the die. 
The blank thus stamped is then automatically cut, by 

means of any device known per se, into units of prede 
termined length, dependent upon the subsequent use of 
the splined ingots produced according to the present in 
vention; thus, one can directly obtain ingots of a length 
of the order of several tens centimeters, for example, of 
370 mm., 740 mm., 1110 mm., or of any length what 
eWe, 

The accompanying FIGURES 5 and 6 represent, in 
front view and in section, a form of splined ingot obtained 
according to the present process from a blank having a 
trapezoidal section. 
The following example, which is not given by way 

of limitation, will illustrate the process which is the ob 
ject of the present invention. 
According to a particular object of the invention, the 

present process is applied to the metallurgy of light metals, 
such as aluminum and aluminum alloys, use being made 
of the apparatus represented in FIGURE 7. 
The reference number generally designates any suit 

able continuous casting apparatus-illustrated in sche 
matic form-for producing from molten metal a blank 
2 of, say, trapezoidal Section. For example, such a coin 
tinuous solid blank can be obtained by means of a rotat 
ing wheel i? provided with a smooth trapezoidal shaped 
peripheral groove 1 which is covered by a movable end 
less band 3. 
Molten metal is Supplied by any suitable means known 

in the art-not shown-between the periphery of the ro 
tating wheel and the travelling band 3. While still in 
a malleable state, the formed blank 2 is conveyed and 
guided by means of a set of rolls 3 and introduced under 
a mechanical stamping press shown schematically at 4, 
equipped with a die 5 having the form of a comb; this 
die strikes the blank at each blow of the press, impress 
ing deeply (engraving) the design of its teeth in the 
blank. A fixed ejector device 6, in the form of a grid, 
prevents the blank from being pulled up by the die as the 
latter re-ascends during the operation of the press. At 
the outlet of the press, there is positioned an automatic 
shears 7 which cuts the pressed blanks into units of pre 
determined length; the splined ingots obtained in this man 
ner are collected at 8. 
The rate of press strikes and of cutting by the shears 

are Synchronized as a function of the continuous casting 
speed of the molten metal, that is, of the forward speed 
of the blank. Such synchronization can be effected by any 
Suitable means-as by an apparatus (represented in FIGS. 
9 and 10) comprising a connecting-rod 12 and a crank 
12 keyed on the shaft of the stamping-press 4. 

Connecting-rod 2 imparts alternating (up-and-down) 
motion to a lever 4 which drives, by means of a pawl and 
ratchet wheel system 5 and 6 (or a free-wheel system), 
the sprocket wheels 5 and 13. 
The intermittent rotational movement of said sprocket 

wheels is transmitted by chains 9 and 0 respectively to 
the set of rolls 3 and to the shears 7. 

Every 1, 2 or 3 press strikes, the pressed blank is cut 
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while the die is striking the malleable blank, said blank 
being then motionless. 
The present invention also has for its object as novel 

industrial products, the splined ingots such as are illus 
trated in FIGURES5 and 6. 

Such ingots are commonly employed-among other 
uses-in steel works as deoxidizing products; they present 
the great advantage of being easily fragmented into units 
of variable and, if desired, small lengths and widths. 
We claim: 
1. Continuous process of forming splined ingots com 

prising the steps of: continuously molding a blank of in 
definite length of solid cross section from molten metal; 
conveying the molded blank while in a malleable state to 
a stamping station; stamping the desired indentations into 
the blank by a vertically moving stamping means, pre 
venting the stamped blank from traveling upwardly with 
the stamping means following a stamping operation, cut 
ting the stamped blank into units of predetermined length 
and Synchronizing the conveying and cutting operations 2t 
with the Stamping operations. 

2. Apparatus for the manufacture of splined ingots 
comprising, in combination: means for continuously cast 
ing a metal blank of indefinite length; a stamping press 
comprising a movable die; means for conveying the 25 

4 
formed blank to the stamping press, said press including 
means for preventing a stamped blank from being pulled 
along by the movable die following a stamping oper 
ation, and means synchronized with the stamping press 
for cutting the stamped blank into units of predetermined 
length. 
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