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To all whom it may concern:
Be it known that I, Howarp C. Roor, a
citizen of the United States, residing at

Indianapolis, Marion county, and State of

Indiana, have invented and discovered cer-
tain new ‘and useful Improvements in Metal-
Ixtrusion Apparatus, of which the follow-
ing is a specification.

My invention relates to apparatus for
forming metal products by the process to
be hereinafter fully described and claimed.
In shop practice and trade literature on the
subject the process is commonly referred to
as the “extrusion” process and apparatus in-
tended for such purpose as “metal extrusion
apparatus” and it is to be understood that
wherever the word “extrusion”  is wused
throughout the following specification and

. claims, it is intended to mean the forming

20

25

30

35

40

45

50

or shaping of metal in dies provided with

offset cavities adjoining the central cham-

ber and extending therefrom. The object:

of the invention is to provide means of a
semi-automatic character for quickly and
effectively releasing the completed article
from the die whereby successive operations
may be carried out with great rapidity. -

With this object and- others in view, my .

invention. is embodied in preferable :form
in the construction and arrangement here-
inafter described and illustrated in the ac-
companying drawings. .

In these drawings, Figure 1 is a front.

view in. elevation, partly in .section and

partly broken away, of a suitable press, and

of the controlling mechanism for the die

constituting the essential feature of my in--

vention; Fig. 2 a cross-section of the die at

right angles to Fig. 1; Iig. 3 a top plan.~

view of the die-ring, and Fig. 4 a-detail side
view of the extrusion plunger..- .. -
Referring to the drawings; 1 indicates the
bed of a suitable press, and 2 indicates the
ram of the press which is adapted to be
operated by suitable power. Fixed on this’

ram is a head 3 provided with a trunnion-
pin 4, engaged by rings 5, which have elon-

gated slots 6, and -which rings form a part

of an adjustable plunger head 7 carrying

an extrusion plunger 8. 9 indicates a clamp
arm adapted to hold the plunger. fixed in
either horizontal or vertical position. The

function of the elongated slots 6 is to permit -

the base of the ram head 3 to bear directly

- the .completed article.

against the inner face of the head 7 when the
ram and planger are carried downward for
the extrusion operation whereby a rigid

‘bearing between the bracket and head is
-obtained, and the strain is removed from the
~trunnions 4. The function of the ‘pivotal
mounting of the plunger is to permit the
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same to be swung away from the space above

the dies after the extrusion operation has
been effected so as to permit the die to be

forced up freely without  obstruction in-

opening the same for the purpose of re-
moving the formed article.- :

Mownted on the bed 1 is a die-ring 10
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within which is mounted a-vertically mov-

able die consisting of two similar comple-
mentary -half sections 11, each of which is
profiled to form: one-half of the article to
be produced from the extruded metal, these

die sections being separated along the line

of the greatest: width of -the article. In
Figs. 1 and 2 the profile of a die adapted
to form an article of a particular shape is
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shown, in this instance the die apparatus

being adapted to form a valve body having
an angular branch, but of course the form

of the die may be changed to shape articles :

of various configurations. The ‘apparatus
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has been of particular advantage in the ex-

trusion of brass stock, which has heretofore

been exceedingly difficult to shape by this
method. .- . S

The die is preferably conical or tapering
in shape in respect to its exterior surface
and fits in a complementary seat in the press

bed. The object of this formation is to pro--

vide a rigid support for the die and a seat
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that will enable the die to fit closely in the

bed, notwithstanding a slight wear in the
contacting surfaces, and at the same time to

" provide a construction which will enable the

die sections to be swung apart as the die is
elevated so as to permit of the removal of
The -lower ends of
the .die sections-are pivotally connected to
each other and to a head 12 of a rod 13, which

s fixed ~at .its lower end to a head 14 of a

pneumatic cylinder 15 and. which: cylinder

constitutes the operating element for elevat-
“ing and lowering:the die. ‘
-movable under the action of compressed. air

This cylinder is

and : within the same"is mounted a fixed
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piston 16 carried on a tube 17 fixed to a .
suitable base 18... Within the tube 17 and =
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2.1

extending through the piston and communi-
cating with the space in the cylinder 15
above the former, is a concentric tube 19.
The tube 19 communicates by a pipe 20
with a four-way valve 21 and the outer
tube 17 communicates by a pipe 22 with said
valve and said tube 17 is constructed with an
outlet port 23 leading to the space in the
cylinder 15 below the piston. FPipe 24 leads
to a source of compressed air and supplies
such compressed alr, respectively, to pipes
20 and 22 through the valve. The valve is
also provided with & suitable exhaust port
25 with which the air lines en opposite sides
of the piston are adapted to be placed in
comumunelation alternately.:

Mounted on the die-ring and fixed to the
press bed are die opening means consisting
preferably of two wedge-shaped members 26
locdted at the fronf and rear of the die sec-
tions. These fixed wedges are adapted to
split or separate the two die sections as the
die is moved upward against the same, thus
releasing the die from the completed article.

In the operation of the apparatus, the
blank is preferably heated and then inserted
end first into the opening in the die. The
plunger 8 is then swung down by the oper-
ator into vertical position and the press op-
erated to carry the plunger against the end

of the blank and force the metal into the-

die, whereupon it will be extruded from the
central bore of the die into the lateral pas-
sageway indicated in Tig. 2 and shaped
in the two halves of the die. After the ar-
ticle has been thus formed, the operator
raises the plunger 9 to horizontal position
to clear the space abeve the die and then
operates the valve 21 to establish communi-
cation from the source of compressed air
through the pipe 20 and the inner tube 19
to the space in the cylinder 15 above the

‘piston 10, whereupon the cylinder will be
forced up, thus lifting the die 11 and car-

rying the same into contact with the re-
leasing wedges 26 which, thereupon, force
the dies apart laterally, this separation be-
ing permitted and aided by the comical for-
mation of the die and its seat. This action
releases the two sections thereof from the
completed article enabling the same to be
readily removed. To restore the die sec-
tions to operative position the controlling
valve is moved so as to establish communi-
cation between the space above the upper

side of the piston and an exhaust port lead--

ing to the atmosphere, and at the same time
to admit compressed 2ir to the space in the
cylinder below the piston, whereupon the
cylinder will be carried downward so as to
lower the die sections to their proper posi-
tion within the press bed.

Having thus described my invention, what
I claim is: -

1. In a metal extrusion apparatus a ta-
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pered seat, a bodily movable die composed
of separate sections formed to close together
to inclose the die cavity, and means arranged
above said die in line with its movement and
in position to meet the joint between the
said sections as the die is raised, whereby
aid die is opened for the discharge of the
article formed therein, substantially as set
forth. '

2. In metal extrusion apparatus, in com-
bination with a movable die having sepa-
rable sections; a fixed die-section separating
member mounted beyond the die in line with
the separation between the die sections,
power means for carrying the die against
said member to separate the sections, and
manually actuated means for controlling the
operation of said power means.

3. In metal extrusion apparatus, in com-
bination with a movable die having sepa-
rable sections, 2 wedge fixed in line with the
line of separation between the sections and
beyond the die, and power means for mov-
ing the die against said wedge to separate
the sections. '

4. In metal extrusion apparatus, in com-
bination with a movable die having sepa-
rable sections provided with tapering walls,
a die bed having a complementarily tapered
seat to receive said die, a die-section sepa-
rating member beyond said die, means to
effect the relative movement of the die and
said separating member to carry the same
into contact to force the die sections apart
and power means for effecting such relative
movement. ’

5. In metal extrusion apparatus, in com-
bination with a movable die having sepa-
rable sections provided with tapered walls, a
bed having a complementarily tapered seat
to receive said die, a wedge fixed beyond said
die opposite the line of separation between
the sections, power means for forcing the
die against said wedge to separate said sec-
tions and means for manually controlling
the operation of said power means.

6. In a metal extrusion apparatus the
combination of a frame, a conical die seat,
a die formed of two complementary parts
formed to fit and slide in said die seat when
closed, a movable cylinder mounted on a
fixed piston and connected to the lower ends
ot sald members which members are con-
nected together by a hinged joint, a fixed
piston in said cylinder, means for supplying
fluid power to operate said piston in either
direction, a plunger above said die for com-
pressing the work therein, and means ar-

ranged in line with the point of separation.

between the members composing said die for
automatically opening the same as the die
is raised, substantially as set forth..

7. In metal extrusion apparatus, in com-

bination with a movable die having sepa-

rable sections, means for forcing said see-
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tions apart when the die is opened, an air
cylinder and piston connected to said die
and having communication with a source of
compressed air, and a manually operated
valve for controlhng the alternate admis-

sion' of air to the opposite sides of said-

piston.
8. In metal extrusion appamtus, in com-

bination with a vertically movable die, com-

posed of two separable sections, sald sec-
tions being tapered and mounted in a ta-
pered seat, wedge means fixed above the die
on the hne of sepfuatlon between the sec-

tions, an air ¢ylinder and piston operatively.

connected to the lower end of said die,
means of communication: between a source

of compressed air and said cylinder on oppo-

site sides of the piston, and 4 ‘manually con-

trolled valve for admitting alr alternately'

to said opposite sides.

‘9. In metal extrusion rLppara‘cus, in com-

hination with a vertically movable die hav-
ing separable sections, means for moving

sald dle means for separating the die sec-
" tions, & press ram, and an extrusion plunger

mounted on said ram for ad]ustment out of
the path of the die.

In witness whereof; I have hereunto set
my hand and seal at Indlanapohs Indiana,
thls 16th day of April A. D nineteen hun-
dred and.seventeen. :

HOWARD C. ROOT

" Witnesses :
H: P, Doomm
M. L. SHULER
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