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- To all whom it may concern:

Be it known that I, Grore Kaus, a subject
of the Emperor of Germany, and a resident
of Essen-on-the-Ruhr, Germany, have invent-
ed certain new and useful Improvements in

- Processes for the Manufacture of Seamless

Metallic Hollow Bodies by Means of Matrix
and Die, of which the following is a specifi-
cation.

The invention relates to the process of man-
ufacturing seamless metallic "hollow. bodies
in which a heated metallic block is introduced
- into a matrix and perforated by means of a
press-die. In processes of this kind hereto-
fore employed a solid die has been used;
but since a body.of material must be forced
out of the metal being worked corresponding
to the volume of the penetrating die it fol-
lows that with a' solid die a comparatively
greater amount of pressure is required. In
order to reduce this pressure as much as pos-
sible, the present process employs a hollow
press-die for the manufacture of seamless me-
tallic hollow bodies.

The present invention will be understood
upon reference to the accompanying draw-
ings, in which—

— Figures 1, 8, and 4 are vertlca,l sectional.

views showm«r progressive steps in the proc-
ess of punchlncr out a core by the present
" process in the manufacture of a seamless hol-
low metallic body, and Fig. 2 is a horizontal
section on the line 2 2 of Fig. 1. Figs. 5 to
10, inclusive, are horizontal sectional views
suggesting some of the various forms of seam-
less bodies that may be produced accordmw
to the present invention.
Referring more particularly to FlO‘S 1to
4, which relate to the production of a “hollow
cylmdrlcal body, A represents the matrix,
which is turned out in the form of a cylinder
- with such an internal diameter as will permit

the metallic block to fit accurately within it. .

In the base of the matrix is provided an open-
ing @', which is covered by a plate ¢°, Figs.
1 and 2. Above the matrix is the press-die
B, secured to the piston of a hydraulic press
or the like. This press-die is constructed
with an annular transverse section and is so
guided in its movements that it remains co-
axial with the matrix. After the heated me-

tallic block C is introduced into the matrix,
as shown in Fig. 1, the press is put under pres-

loa,se-plate..

sure and the die D presses.gradually into the
work C. By the penetration ofthe diea portion
of thematerial corresponding to the volume of
the entering die is displaced and flows upward
in the bore of the die, as 'well as in the matrix
outside of the die. - 'When the die has reached
a poeltlon a short distance from the base-plate
@, as shown in Fig. 3, it is withdrawn and
the work is removed trom ‘the matrix. “The
last - named step is accomplished through
means of a lower die, which enters through the

.opening ¢ of the mabrlx and raises the plate

@ Tinally the core ¢’ is removed in a suit-

able manner-—as, for instance, by the use of
a hollow drill or by punching out the base.
This core might also be removed in the press-
ing operation by a special construction of
Such an arrangement is shown
in Fig. 4, Where the base-plate o* is provided

“with a recess¢’, in which the end of the press-

die may enter at the completion of its stroke.
In this way, it will be observed, the core ¢
is sheared off from the material of the tubu-
lar wall, so that a hollow tubular body re-
sults from the simple action of the press.

If it is desired to produce a hollow body -
closed at one end, the press-die is caused to
penetrate to a point distant from the base-
plate -@® corresponding to the strength de-
sired for the closure of the end of the bore,
and the core ¢ is then separated from the
base in a suitable manner—as, for example,
by the use of wedges. :

From the foretromor description of the in-
vention it will be obv1ous without further de-
scription that in comparison with a solid press-
die a hollow die, by reason of its lesser vol-
ume for a given diameter, requires a very
much less pressure and expenditure of work.
Consequently smaller presses may be em-
ployed for the manufacture of comparatively
large tubular bodies. A further advantage
arises from the use of a hollow press-die in
that with cast metallic blocks -from which it
isdesired to construct seamless tubular bodies
by pressing the central portion of the block,
which often contains porous metal or imper-
fections, is removed by the hollow press-die .
and only sound material is forced into the
walls of the completed article.

Obviously the cross-section of the article to
be produced may be.of any desired shape by
suitably selecting the form of the matrix and
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of the die. Various shapes are sugoested in
Figs. 5 to 10, inclusive. It will be observed
that the exterior form need not correspond
with the interior and also that the metallic
block introduced into the matrix before press-
ing need not correspond with the form of the
matrix. A round block might be introduced
- into a square matrix, as shown in Fig. 6, or
a square block can be introduced into a round
matrix. In such cases the pressing operation
will cause the metal to flow into the unfilled
space or spaces between the block and the ma-
trix.

Having thus described the invention, the
following is what is claimed as new therein:

The process of producing seamless metallic
hollow bodies which consists in inclosing a
suitable block of metal in a matrix, then fore-
ing ahollow die into the block and finally re-
moving the core formed within the die.

The foregoing specification signed at Diis-
seldort this 26th day of June, 1903.

GEORG KAUB.

In presence of—
Perer Lieser,
WiLriam KssENwEiN.




