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UNITED STATES PATENT OFFICE. 
GEORGE HELLARD BENJAMIN, OF NEW YORK, N. Y. 

AR OF EXTRUDING METALS. 

No. 896,683. Specification of Letters Patient. Patented Aug. 18, 1903. 
Application sled June 9, 1903. Serial No. 321,049. 

To all whom it may concern: 
Beit known that, GEORGEHILLARDBEN 

JAMIN, a citizen of the United States, resid 
ing in the city, county, and State of New 
York, have invented an Improvement in the . 
Art of Extruding Metals, of which the follow ing is a specification. 

ly invention relates to an improvement 
in the art of extruding metals and consists in 
the mode of operation described herein. 

Heretofore it has been found practically impossible to extrude certain metais and mê 
tallic alloys, owing to the fact that they can 
be extruded only when at certain definite 
temperatures, and that it has been foundim. possible to raise these bodies to the required 
temperature and maintain them at such tem 
perature during the length of time necessary 
to convey them from the heating furnace to 
the extrusion machine and during the act of 
extrusion. This difficulty i have overcome 
by the mode of operation and apparatus 
which will now proceed to describe. 

Considered broadly, my invention con 
sists in first heating the billet to be extruded, 
then introducing such billet into the con 
tainer without exposing it to the cooling ac 
tion of the atmosphere, and finally pushing 
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the billot through the die of the container. 
The accompanying drawings will serve to 

illustrate such apparatus as I may employ, 
in which ? ? · 

Figure 1, is a plan view partially in section; 
Fig. 2, a partial elevation and vertical sec 
tion, showing the container in the receiving 
position with the billet to be extruded within 
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trusion machine is immaterial. 

the container; Fig. 3, is a similar view, show 
ing the container in the extruding position, 
with the billet in the position, to be acted on 
? the ram. Fig. 4, is a transverse section of ig. i. 

''fhe extrusion machine shown in the draw 
ings is that disclosed in U. S. Patent No. 
819,261, granted to W. A. Wood, May 1, 1906, and consists essentially of the following parts: 

- A container, 5, a hydraulic ram 6, anda die 7. 
The particular form or construction of ex 

forms exist, and they all may be used. It is 
only necessary that the container should be 

... mounted upon trunnions 8, and means he 

Different. 

| horizontal, as shown in Fig. 3, to vertical, as 
shown in Fig. 2, or preferably. ??? for complete rotation of the cylinder for he pur 
pose which will be hereinafter described. 
The billets to be extruded prefer to heat. 

progressively, i. e., as they are carried to 
wards the extrusion machine, and to ac 
ing apparatus. complish this result, I provide á rotary héat 

This apparatus consists es 
seritially of a series of furnaces 12, 13, ... and 
15, supported upon a spider 16, mounted to 
rotate around a cylindrical tubilar bearing 
7. Means is provided for rotating the 
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Rätt"; which consists of a gear 18, worm 19, 
S aft 20, bevel gears 21, 22, a hand wheel 23. 
Of course, any other suitable means may be 
provided for rotating the furnaces. 
Each of the furnaces 12, 13, 14 and 15 con 

sists of a tubular casing 24, lined with fire 
brick, and provided with a novtible bottom. 
25. These furnaces are provided with burn 
ers 26, through which gas and air may be ad 
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75 
mitted and subsequently ignited within the 
furnace. Preferably a non-oxidizing flame 
is employed. The bearing 17 is hollow and 
through it the gas is carried, being intro 
duced through an opening 27, and emitted 
through an opening 23, into a channel 29, 
communicating with a pipe 30. The air is 
introduced through a channel 31, surround 

80 

ing the sihaft of the spider, and is emitted into 
a channel 32, communicating with a pipe 33. 
it will be observed that the pipes 30 and 33 
combine, as is usuai, to form the burners 26. 

Situated under the container 5 is a hy 
draulic cylinder 34, the piston of which has 
an external member 35, adapted to coöperate 
with the movable bottom 25 of the furnaces as 
they are rotated over the cylinder 34. 
The furnaces 12, 13, 14 and 15 are shown 

as open at the top, and covering three of these 
furnaces is a disk screen 36, provided with 
openings 37. This screen has a projection 
38, which co-acts with the container 5, when 
the contaiher is rotated from the vertical. to 
the horizontal position, and serves to prevent 
the heated billet from slipping out of the con 
tainer during the act SP changing from one 
position to the other. ?????? over the 
screen 36 are covers 40 for the furnaces. 
Above the disi 36, and between it and the provided, such as a crank 9, and gears 10, for extrusion macare, there might be placed a 

changing the position of the container from hood for carring away the products of com 
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bustion from the furnaces, but owing to the subjected to pressure to drive it through the 
fact that the combustio) in these furiaces is 
perfectly controllable, such a hood is not es 
sential. V, 

In the drawings I have shown four 
naces. I do not limit myself to the 
óf furmaces, mor do I limit myself in 
to the construction disclosed, i. ", 
it may be very considerably y 
departing from the intent of my i:" 
The mode of operation which i eugoy is 

as follows: The billet, 50, to be exituded is 
inserted into the furnace 12 at the positio 
marked 'A', and the flame turned into tie 
furnace. 
tated to the position marked “B”, then to 
the position marked 'C', then to the posi 
tion marked 'D'. When the furnace 3 is 
in the“ Dº position, the container is nk 
from the horizontal to the vertical positie) 
i. e., from the position of Fig. 3 to the pes 
tion of Fig. 2. The hydraulic cylinder 34 is 
then operated, with the effect that, its re. 
ber 35 moves under the novabie botton 25 
and lifts the billet into the cavity of the co 
tainer 5. lmmediately, the container is ro 
tated to the position shown in Fig. 3, and tils 
container and die 7 adjusted relative to each: 
other. The ran 6 is then drive: 
container and against the biiie, to pish the 
billet through the die 7. immedia-iy after 
wards, the ram is withdrawn aid the furtace, 
15, which has followed the innovereint of the 
furnace 12, brought turider the coiliainer 3 
and the action repeated, it soletines ap 
pens that the end of a billet sticks in the for 
ward end of the container, in which case it is 
necessary to remove it, is reloyal can be 
facilitated by reversely rotating the container 
5, so that its forward end shai lie over ai. 
empty furnace with the flame in fuli play in 
the furnace. " The heat, from the furnace is 
sufficient to melt the materia in the con 
tainer, so that it may be readily renoved. 

in the case of Bioys, as for instance, cer. 
tait? zing alloy;8, Whichi are fr;a bie above :},1dt 
below their extruding temperature, heat 
the billet to 8 temperature above that at, 
which it can be extruded, that is, the billet 
is progressively heated in tine firinaces 2, i: 

- 

i 4 al el 15, or it, die of them, as for instance, i 
tit(' furnace 12, ito which the billet, may iso 
inseited when said furnace is in the location 
(designated by A. As the furnace J2 is 
stepped arolinifron the positie): A to posi 
tini, to positiola C and to position i), they 
illet, hay be progressively seated or it, 

}}lay be progressively heate(! throughout 
any portion of the novelinent of this furnace 
12, then reduce the temperature of the 
bildet, when the furinace occupies the posi 
tion D, 110 heat, being turned on, to an ex 
trudable condition, after which the billet is 
introduced directly into the container witl 

After a time the furnace l.2 is iro 

}latt) lie 

: 

die. Of course, the temperature of the billet 
might be reduced when the furnace" was in 
some other position than that indicated by 
D, as, for instance, when at C, or when pass 
ing from C tip D and at D. 
The construction of m 

14, and 15 is such that character of the atmosphere therein. When 
heating billets of certain metals and alloys, 
t is very desirable to maintain a reducing or 

furnaces 12, 13, 

? ?, 

3. non-oxidizing atmosphere within the fur 
nace, so as to prevent oxidation. As the billet 
may be inserted directly into the container 
from the furnace containing a reducing at 
mosphere, avoid exposing it to the atmos 
phere, that is, atmospheric air, which would 
have a tendency to oxidize the billet. The 
non-oxidizing atmosphere of the furnace dis 

Bees atmospheric air in the immediate 
inity of the mouth of the furnace, as is 

£eadily understood, and by my process I 
a y Giti exposing the heated billet to the influ 
eine{; of äi oxidizing atmosphere. 

!. À 12 improve!ment in the art of extruding 
in eit is which consists in raising the billet to temperature, introducing it into a, 
{{jiaine; without exposing it to the atmos 

it cre, ini inally subjecting it to pressure to 
i:i': it k rough a die. 

2. Á ÍN, inprovement in the art of extruding 
3. iseia: 'yi,ich consists in exposing the billet 

?it intii it is in an extrudable condition, 
ins; it into the container without ex 
it; iii) atmosphere, and finally sub 
{{} }} vessure to force it through a die. s ?? . ?? 

3. ÅT), infºr) vetent in the art of extruding 
Inetals wick, consists in subjecting the billet 
to the intiueice ?i heat and a non-oxidizing 
at 1)G8phºre litii ik, is in an BXtrudable condi 
tion, introducing it, into a container without 
:::&posing it, té » : *: 
sti ? ccting it to pi 
lie. s 

4. An improvement in the art of extruding 
het als which consists in firstheating the bil 

let to a temperature a yove that, at which it 
call be extruded, then reducing the tempera 
ture to bring it, ti«) an extrudable condition, 
theil in ti" ducing the billet into a container 
without exposing it, to the atmosphere, and 

3s; ii'e to force it through a 

their subjecting it ta) pressure to drive the 
villet, tirotug a die. 

5. A ti i j)"() V {ement in the art of extruding 
tietals which consists in heating the billet 
while av aicing it toward the container, 
then introducing it quickly into the con 
tainer, and then subjecting it to pressure to 
(rive the fillet, til rough a die. 

6. Aà i) '') Venent, it the art of extruding 
Jetals which consists in heating the billet to the exit' ing téŠlajperature, And numaintaining 

65 out eXposing it to the ailmospiaere, and then it at siich teiperature until extruded. 

may regulate the " 

i living thus described my invention, I 
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: 7. An improvement in the art of extruding. 
metals which consists in heating the billet in 
a non-Oxidizing atmosphere to an extruding 
temperature, and ??????? maintaining such temperature while extruding. 

8. An improvement in the art of extruding 
metals which consists in subjecting the billet 
to a regulatable temperature to heat it to the 
extruding temperature, and maintaining said 
billet at the extruding temperature until ex 
truded. 

9. An improvement in the art of extruding 
metals which consists in subjecting the billet 
to a high temperature, thereby heating it un 
til it is in a friable condition, then gradually 
cooling it until it is in an extrudable condi 

tion, and maintaining it at ???oximataly 
such temperature until extrude 

10. An improvement in the art of extrud 
ing metals or metallic alloys, volatile at a 
high temperature, which consists in applying 

| heat until such a body is in an extrudable. condition, then introducing such body into a 
container without exposing it to the atmos 
phere, and immediately subjecting it to pres 
sure to force the body through a die. 

In testimony whereof, I affix my signa 
ture, in the presence of two witnesses. 

GEORGE HELLARD BENJAMIN. 
Witnesses: 

FRANK O'CoNNoR, 
M. G. CRAWFORD. 
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