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To all whom it may concern: . end frame 3 is a hydraulic cylinder 10, in 
Be it known that I, GEORGE HILLARD which is located a piston 11. The forward 

BENJAMIN, a citizen of the United States, re siding in the city, county, and State of New 
York, have invented certain new and useful 
Improvements in Extrusion-Machines, of 
which the following is a specification. 
My invention relates to certain improve 

ments in machines for extruding ? 
metal, and has for its purpose, to decrease 
the space occupied by the machine, to in 
crease the output of the machine, to de 
crease the number of men required to operate 
the machine, and to provide means for con 
trolling all of the operations of the machine 
from a given point. 

In general construction, the machine re 
sembles that described in patent of W. A. 
Wood, No. 819,261, but differs in the features 
which I will now proceed to point out. 
The accompanying drawings will serve to 

illustrate the invention, in which 
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Figure 1 is a plan view of the front end and 
a horizontal section of the middle and rear. 
end of the machine. Fig. 2 is a side eleva 
tion. Fig. 3 is a vertical section taken 
through the front end of the machine on the 
line III-III of Fig. 1. Fig. 4 is a vertical 
section of one of the main controlling valves. 
Fig. 5 is a transverse section taken on the 
line V-V of Fig. 1 looking from the right. 
Fig. 6 is a horizontal section taken othe 
line W-V' of Fig. 2 at the forward end of the 
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the dieholder. 
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machine showing the pusher in its forward. 
position and the parts in the position which. 
they will occupy after extrusion has taken 
place with the container moved away from 

Fig. 7 is a partial plan and 
horizontal section illustrating the pusher in 
a retracted position and the billet head 
moved away from the die. Fig. 8 is apar 
tial elevation and longitudinal section illus 
trative of the container in the position to 
receive a heated billet. Fig. 9 is a horizontal 
section through one of the auxiliary control 
ling valves. 

in the drawings, 1 represents any suitable 
base upon which are secured the end frames 
2, 3. Forming a part of the end frame 2 is a 
tube 4, open at both ends, and provided at 
its rear end with a socket 5, adapted to re 
ceive the dieholder 6. The dieholder 6 has 
a central bore 7, and is provided with a seat 
8 for the die 9. Forming a part of the rear 

eated 

end of the piston 1 is supported 
riage 12, ????? 
guides 13. 

Connected to the carriage 12 are counter 
weights 14, which normally serve to retract 
the piston 11 into the cylinder 10. Forward 
movement of the piston 11 is caused by water 
under pressure admitted through pipe 15, 
Figs. 1, 2, controlled by a valve 16, which also 
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RÄ 8, (?8I'- 
apted to slide horizontally upon 
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controls a bypass outlet 17, Fig. 4. The 
stem 18 of valve 16 is provided with a screw 
19 carried in a thread 20 attached to the end 
frame 2. On the up 
stem 18 is a hand wheel 21 for controlling the 
valve. Return movement of the piston 11 is 
permitted by the escape of water from the 
cylinder 10 through a pipe 22 controlled by a 
valve 23, actuated by a piston 24, in a cylin 
der 25, Fig. 2. The piston 24 is controlled 
by water under pressure admitted through 
pipe 26, by means of a manually-operated 
auxiliary valve 27, Fig. 9, having two pas 
sages 28, adapted to admit the Water from a 
supply pipe 29 tó each side of the piston, or 

er end of the valve 
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to permit its escape from the cylihder 25 
through an exhaust pipe 30. s The pipe and valve system employed is 
such as is common with hydraulic apparatus 
and will be fully understood by engineers 
without giving any further description. Any 
system of pipes and valves which will effect manipulation of the parts will be within the 
intent of my invention. 

Secured to the forward end of iston 11 is a 
usher 31, which moves through a guide 32, orming part of a second carriage 33. The 

carriage 33 is supported • - ' 
side of the machine. The guides 34 form part of the guides 13, and these guides on 
each side of the machine serve selectively as 
ties for securing the end frames 2, 3 together. 

Situated on each side of the carriage 33 are 
hydraulic cylinders. 35, in which are fitted 
fixed tubular. pistons 36, connected at their 
forward ends through pipes 37 to a source of . 
water supply controlled by a main valve 38, 
similar to valve 16 and having attached 
thereto a controlling wheel 39. ????? 

Connected to the forward end of the car 
riage 33 are the counterweights 40, which 
normally tend to move the carriage 33 for 

in guides 34 on each 
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ward to the position shown in Figs. 1 and 3. . 
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¥??? forward by means of the counterweights 
40, until the container is free from the end 
of the pusher 31 and in a position to be 
turned to receive a new billet, Fig. 8. 

It will be seen from the foregoing descrip 
tion, that but three men are required to oper 
ate the machine-one man introducing the 
heated billet, manipulating the saw and re 
moving the extruded body, a second man, 
on the other side of the machine, assists in 
introducing the billet into the container and 

the position of the container 
through the crank 43, and a third man, on 
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the same side of the machine, manipulates 
the hand wheels 21, 39, and through them 
the valves 27,50 and 56. It will, therefore, 
be observed that the mechanism for perform 
ing the necessary operations is contained 
wholly within the machine frame between 
the end frames 2 and 3, thereby rendering 
the machine much more compact, and thus 
doing away with all the additional frames 
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and carriages commonly employed with ex 
trusion machines. . . . 

I wish it understood that many changes 
may be made in the construction of the vari 
ous parts illustrated and described without 
departing from the intent of my invention, 
which, as before stated, is to provide a self 
contained machine, in which the manipu 
lations necessary to extrude a body may be 
performed within the machine without the 
employment of other apparatus which does 
not form a part of the machine. 

Having thus described my invention, I 
claim: Y · · 

1. An extrusion machine comprising a 
frame, a container movable longitudinally 
therein, means for controlling the movement 
of the container, a pusher also movable 
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?????:} in the frame, and means for controlling the movement of the pusher at 
al times independently of that of the con 
tallner. . 

2. An extrusion machine comprising a 
frame, a carriage movable longitudinally 
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of t 
55: 

60 
the movement of the pusher independently 

1. 

.65 

therein and carrying a container, means for 
holding the extruded end of the billet, means 
for effecting movement of the carriage, a 
pusher movable longitudinally in the frame 
and means for controlling the movement of 
the ??? at all times independently of that 

e container. 3. An extrusion machine comprising a 
frame, a die mounted in one end of the frame, 
a containier, means for moving the container 
to and from the die, a pusher, means formov 
ing the |???????? into and out of the container, 
and sai means adapted to effect control of 

of that of the container. 4. An extrusion machine comprising a 
frame, two carriages mounted in said frame, 
one of said carriages carrying a container 

887,718 

in the carriage 33 will be moved 
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and the other a pusher, together with sepa 
rate means for effecting independent move 
ment of said parts. " . . 

5. An extrusion machine comprising a 
frame, two carriages mounted in said frame, 
one of said carriages carrying a container 
and the other a pusher, together with sepa 

70 

rate hydraulic means for independently con 
trolling the movement of said parts. 

6. An extrusion machine comprising a 
frame, said frame consisting of two end 
pieces connected by tie rods which form 
guides, two carriages mounted upon said 
guides, a pivoted container mounted in one 
carriage, and a reciprocating pusher mount 
ed in the other carriage, together with sepa 
rate means for controlling the movement of 
the carriage carrying the container and that 
of the carriage carrying the pusher. 

7. An extrusion machine comprising a 
frame, a removable die mounted in the for 
ward end piece of the frame, a pusher adapt 
ed to reciprocate in the rear end piece of the 
frame, a carriage carrying a container adapt 
ed to be moved between the end frames, to 
ether with separate means for controlling 

the forward and backward movement of the 
carriage and the forward and backward 
movement of the pusher. 

8. An extrusion machine comprising a 
frame, a carriage mounted in the frame car 
rying a container and a holding device for the 
moved backward and forward, and separate 
means for controlling the movements of 
carriage and pushing device. ? ??? 

9. An extrusion machine comprising a . 
frame, a removable die situated in the for 
ward end piece of the frame, means for mov 
ing the carriage, a container, a holding de 
riage, a power-driven saw??????? mounted 
on the frame in front of the container, a 
pushing device adapted to co-act with the 
container, and means for controlling the 
movements of the pushing device. - 

10. In an extrusion machine the combina 
tion of a longitudinally movable carriage, a 
container pivotally mounted in said car 
riage, a holding device for the billet head car 
rieã by the carriage, means for effecting 
movement of the carriage, means for effect 
ing movement of the container in the car 
riage, and means for controlling the action of 
the holding device. . 

11. In an extrusion machine the combina 
tion of a removable die, a container, means 
for moving the container to and from the die, 
a pusher, means for controlling the move 
ment of the pusher relative to the container, together ??????????? means for effecting longitudi 
nal backward movement of the extruded 
body after extrusion has ceased. 

12. In an extrusion machine the combina 
tion of a die, a container movable to and 

s 
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billet head; a pushing device adapted to be 
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vice for the billet head carried by the car 
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4. 
from the die, a pusher movable into and out 
of the container, a pushing block situated in 
front of the pusher in the container, means 
for seizing such portion of the billet head as 
has not been extruded and for moving the ex 
truded body rearward in the machine, and 
means for separating the billet head from the 
extruded body. 

13. In combination with an extrusion ma 
chine and the hydraulic cylinders thereof for 
effecting movement of the various parts, of 
controlling valves located at one side of the 
machine, one of said controlling valves serv 
ing as an actuating valve for a main control 
ling valve at a cylinder, together with inter 
posed pipe system between such hydraulic 
eylinders and the source of water supply. 

14. In combination with an extrusion ma 
20 
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chine, a pivotally mounted power - driven 
saw mounted on the forward end of the ma 
chine and adapted to be brought in contact 
with the extruded metal in the machine for 
the purpose of separating said metal from the 
unextruded billet head. • 

15. In an extrusion machine the combina- || 
tion with the main frame of a container and a 

887,718 
R together with separately controlled 
hydraulic means for effecting movement of 
said parts in an opposite direction. 

16. In an extrusion machine, the combina-. 
tion of a pivoted container and hydraulically 
controlled means for determining the posi 
tion of the container within the machine and 
independently of the position of the other 
movable parts of the said machine. 

17. In an extrusion machine, means for 
gripping the non-extruded billet head, con 
sisting of opposed cylinders having pistons, 
with hydraulic means for controlling the po 
sition of said pistons. 

18. In an extrusion machine the combina 
tion of a container and a pusher, together 
with means for effecting longitudinal move 
ment of the container along the pusher with 
out moving the pusher. . . 

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

GEO. H. BENJAMIIN. 
Witnesses: 

M. TURNER, ?? 
PAUL H. MoRROW. 
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