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MACHINE FOR FORMING SEAMILESS TURBES.

961,129.
Application filed

To all whom it may concern:

Be it known that I, Cameprrrn P. HiceiNs,
a citizen of the United Sta,tes 1eQ1dmo at
Roselle, in the county of Union and State
of New Jersey, have invented certain new
and useful Improvements in Machines for
Torming Seamless Tubes, of which the fol-
lowing is a specification, leirelence being had
therein to the accompanying drawing.

This invention relates to male dies em-
ployed singly or in series in drawing seam-
Tess tubes From a disk or tubular blank of
metal and is intended for use singly with one
female die or in series with a sevies of co-
operating female dies and to be operated by
a hydraulic press or other power device.

The object of the invention is to prm’lde
a collapsible male die that will vetain its
size while under pressure in forming seam-
less tubes, and which will readily “retract
when the pressure is relieved or 1ts move-
ment reversed or when, in the case of mul-
tiple dies, the next size smaller comes into
action, thereby permitting the flanged piece
to be readily removed.

The dies forming the series are telescoped
one within another and the pressure end of
the outer dies have a series of serraticns
formed on their outer surface which are de-
pressed below the surface of the die suffi-
cient to-allow the engaging inner ser hﬂbd
faces of the expandible sections to co-nct
therewith. These Sechom are moved longi-
tudinally and expand the diameter of the
die when under pressure, and retract when
the pressure is 1eheved which permits the
tube to be easily drawn from the die.

In the accompanying drawings, Figure 1
is a vertical sectional elevation of a set of
collapsible dles embodvmo my improve-
ments. Figs. 2, 8, 4, 5, (,, and 7 are din-
oumnmhca] views 1ep1e%ntmo thu 1eldtlw
poqtmn of the various dies in the successive
operations in the formation of the tube,
Fig. 8 is a transverse section on the plane of
the line 8—8 of Fig. 1.

6, 7, and 8 ave dies telescoped one within
the other, the exterior die § having on one
end a flange 9 which connects with power
devices for raising or lowering the same
when in operation.

As shown in the enlarged view, Fig. 1.
the outer surface of the onemtlno end of
the die 6 is constructed with serrations 12
having inclined bearing surfaces that engage
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Wlth codperating serrations upon the inner
surface of the segmental sections 13, which
are loosely mounted on the pressure end 14
and held in operative contact by means of
cross-pins 15, extending through the wall of
the die, and rigidly fixed in the segmental
section 13. The die 6 is provided with
guide-slots 16 to fit the cross-pins 15, and
with recesses to accommodate the heads.

A shoulder 18 is formed at the end of the
servations on the die 6 and limits the longi-
tudinal and expansion movement of the sec-
tions 13, the ends of sald sections resting
against the shoulder 18 when they have ex-
panded to their full diameter. Die 7 is
similarly constructed to die 6, except the
segmental sections are made longer than
sections 13 of the dies 6, to correspond to
the increased length of the flanged plate
formed by the die 7. The sections 20 on
the die 7, are held in operative contact by
means of cross-pins 23, extending through
guide slots in the wall of the die T, similar
to the sections 13 on the die 6. Die T is
operatively telescoped into die §, after it
has acted upon the blank. The serrations
on the sections and the dies are wade suf-
ficiently large to allow for suflicient move-
ment to expand and retract the sections, and
strong enough to stand the strain of the
ﬁ'momo operation. Die 8 consists of a hol-
low cvhpmmal body having a flange 25 on
one end. The pressure end 26 of the die 8
is integral and an aper ture 27 in the center
in said end is made for the convenience of
assembling the attached parts during its
congtruction. The end 26 of the die 8 is
cone slnped. as shown, and the segmental
sections 27° are also coned to co-act with
the conical surfaces 29 of the pressure end
96, These sections are held n operative
contact with the conical surfaces of the pres-
sure end 26, by means of cros:-pins 30, ex-

tending through the guide-slots 28 in the
walls of the die, and ave rigidly secured in

the sections.

The inner surface 32 of the wall of the
die is inclined the same as the conical sur-
faces of the pressure end 26 to facilitate the
longitudinal movement of the sections 27°.
The guide pins are provided with heads 34
which bear upon the straps 35 and hold the
same in operative contact with the mner

wall of the die 8. The lower end 36 of the
sections when expanded to their full size,
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receive the strain of pressure when the plate
is being flanged on the die 8.

The oner ation of the dies is as follows:—
The platﬁ is plafed on the end of the male
dies 6, T and 8, as shown in Ifig. 2, Sheet 2,
and is flanged by means of a female die 492
drawn over the male die, as shown in Fig. 3
After the plate has been flanged on the dle
6, the die is stopped and die T is moved for-
ward. In this movement the serrated sec-
tions on die € retract or collapse against
the body of the die, which facilitates the re-
moval of the flanged blank from the die 6
by the forward novement of the die T, as
shown in IFig. 4. The flanging process is
continued by “the die 7 ﬂllOdOh female die
45, as shown in Fig. 5, and the flanged blank
is in turn stripped therefrom by the die 8 8,
Tig. 6, and the flanged plate is forced for-
ward through the succeedlno female die 486,
which further extends the flange on the
blank, as shown in Fig. 7. It is ﬁnally re-
moved by the withdrawal of the collapsible
die 8. During these operations, the flanged
plate -vetains approximately its normal
thickness, the diameter is diminished, and
the 1ength increased. This opemtlon may

be repeated with smaller dies until the de-
sired size of the tube is obtained.

961,129

What I herein claim and desire to seécure
by Letters-Patent is:—

1. In an apparatus of the class described,
the combination of a series of female dles
differing in diameter and provided with in-
clined taces, a series of hollow mandrel or
male dies each comprising a main body por-
tion, segmental sections fermed with a ser-
rated face adapted to codperate with the
correspondingly serrated face on the body
portion, and means for movably connecting
the serrated faces to the main body portion.

2. The combination with a series of fe-
male dies of decreasing diameter acting con-
secutively to form a seamless tube progres-
sively from a blank of metal, of a series of
annular male dies of corresponding decreas-
ing diameter, each provided with surround-
ing segmental sections adapted to move lon-
gitudinally and to expand and retract on
the die, and capable of telescoping one with-
in another.

In testimony whereof I affix my s1gnat-ure
in presence of two witnesses.

CAMPBELL P.
Witnesses:

Aveuste G. PraTr,
H. S. Cumxxocx, Jr.
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