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To all whom it may concerr: o
Be it known that I, JAMES ROBERTSON, of

- Manchester, England, have invented certain

new and useful Improvements in Apparatus

for the Manufacture of Metal Tubes, Tubular
~and Hollow Articles, Rods, Bars, Wires, and

- Plates, (for which I have obtained British Let-
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ters Patent No.19,356, dated October 14,1893,)
of which the following is a specification.

T'his invention is a division of my applica-
tion for Letters Patent of the United States

filed September 30, 1893, Serial No. 486,869.

Said application deseribes certain improve-

~ments in the manufacture of metal rods, bars,
-tubes, tubular articles, plates, and wires, by a.

~ drawing operation, a new method being in-

- volved, namely, compressing and forming a
metal article by confiningablank or partially
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formed mass of metal at the entrance to a
drawing die and forcing a liquid against said
metal under sufficient pressure to push it
through the die and thus impart to the eross-
section of the metal the form of the die, the

liquid pressure acting to force the metal for-
ward withoutinvolving anyinjury to the com-

pleted article or to any part thereof by the

forceusedindriving the metal throughthe die.

The present invention has for its object to
provide an organized apparatus for making
tubular articles by the use of a mandrel lo-

cated wholly within the container, and having

- no external support, said mandrel enabling
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~the forward end of the blank to be closed by
& plug or head which receives the full press-
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ure of the impelling liquid., L —
- Of-the accompanying drawings forming a
part of this specification, Figure 1 represents
a side elevation of an apparatus provided

‘with my improvement. Fig. 2 represents a
longitudinal seetion of the same. _
~ detail end view, somewhat enlarged, of the

Kig. 2*is a

 mandrel and valye D shown in Fig. 2.
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The same letters of reference indicate the
same parts in all the figures. .
In the drawings, A represents a container

- or receptacle, of strong construction, adapted
to sustain the high pressure of a liquid intro-
-~ dueced into it, as hereinafter described.  Said
~ liquid is introduced through one or more
50 pipes G, two such pipes being illustrated.

| formed on one end of the container.

| The container is of elongated form, and its

interior cavity or chamber is formed to cor-
respond to the general shape of the blank or
mass of metal to be drawn. The container

“has at one end a discharge opening, through

which the metal passes. At said opening is
located a drawing die B, which is or may be
a plate of suitable metal, such as hardened
steel, having an orifice, the walls of which are
shaped to give the desired form to a mass of
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metal forced through the die, asusual in the

operation of drawing-dies. The die consti-
tutes, in effect,the outlet of the container, it

being Secured to the container in such man-.

ner that when liquid pressure is maintained -

within the container, the only outlet will be
through the die. = o -

In the simplest form of apparatus embody-
ing myinvention, the die is or may be secured
to the container by means of a head or plate
E, which is secured by bolts E’ to a flange A’

plate E is thus removably attached, so that

the die may at any time be removed andan-
75

other one substituted for it, the die being
placed loosely between the flange A’ and plate

E. A water-tight joint may be maintained
| between the die and the container, by means

of a packing-ring or washer of leather or other
suitable material. | | |
In drawing tubular articles in accordance
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with my invention, I employ a tubular blank

C, whieh is placed in the container and pro-

Jjects into the dieB. In the comstruction re-
s ferred to in Fig. 2, the mandrel D is loosely

placed in the container and is made larger,

excepting at i1ts tapered forward end, than

the opening through the die, so that the lig-

uid pressure holds the mandrel in place

against the interior of the blank. The man-

plug C° which may be affixed to the tube
blank by means of serew threads formed upon
it and upon the interior of the tube blank or

in any other suitable way, said plug consti-
tuting a head which receives the pressure of

o

drel i1s wholly within the tube blank, and does
not project through the front end of the same,

so that there is nothing to prevent the clos-
1ing of the front end of the tube blank by a

the impelling fluid in the container. Access 100
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of said fluid to the plug or head C® may be | liquid inlet and an outlet formed as a draw-

permitted by means of an opening or open-
ings through the mandrel. |
In Fig. 2 "I show a mandrel having a smwle

longitudinal opening or passage D‘* the en-
tran ce to which may be enlarged or contracted

by means of a valve D53, ‘which is preferably

made in form of a screw fitted into a tapped
socket in the rear end of the mandrel and
provided with grooves D (see Fig. 2*) which
are enlarged when the screw is turned ouf-

wardly and commeted when the screw 18

turned inwardly.

It will be seen thattheloose mandrel shown-
in Fig. 2 is self-adjusted and finds its proper |
place in thedie, and servesto co-operate with |
the die in gripping and drawing the walls of
a tubular blank, without being “held in posi-:

- tion by any means except the blank and the
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liquid pressure which is exerted upon the
rear end of the mandrel. |
I claim—

- 1. The combination of a container having a
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ing die, combined with a loose mandrel hav-
ing a short stem located wholly within the
contamer said mandrel being of greater cross

held in its operative position by the blank

and by the liquid pressure.

2. The combination of a container havmﬂ' a
llqmd inlet and an outlet formed as a draw-

| sectional area than the die a,nd adapted tobe -
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ing die, combined with a mandrel arranged

to co-operate with said die in shaping a tubu--

lar article and located within the container

| and provided with means for the passaﬂ'e of
~liguid through it.
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In tesmmony whereof I have signed my

name to this specification, in the presence of
two subseribing witnesses, this 27th day of
December, A. D 1893. |

JAMES RObERTbON

- Witnesses: |
- ARTHUR C. HALL,
JOHN W. THOMAS.
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