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UNITED STATES

PaTeENnT OFFICE.

HOWARD LANE,OF BIRMINGHAM, ENGLAND.

APPARATUS FOR DRAWING METAL TUBES.

SPECIFICATION forming part of Letters Patent No. 511,900, dated January 2, 1894.
Application filed Apiil 8, 1898, Serial No. 468,871, (Nomodel) Patented in England September 14, 1891, No, 15,634,

To all whom it may concer:

Be it known that I, HowaARD LANE, engi-
neer, a subject of the Queen of Great Britain,
residing at Birmingham,in the county of War-
wick, England, have invented a new and use-
ful Improvement in Machinery or Apparatus
for Making Metal Bottles or Tubes, (which
has been in part patented in Great Britain
under No.15,534, dated September 14, 1891,) of
which the following is a specification.

My invention relates to improvements in
machinery or apparatus for making metal
bottles or tubes from plates or blocks of suit-
able iron or steel, by forcing them through
dies by means of mandrels or rams actuated
by hydraulic or other power; and the objects
of my improvements are, first, to provide
means for loosening the metal upon the man-
drel or ram so that it can readily be removed
fromthelatter; second,toprovidediesthrough
which the metal vessels are drawn or shaped.

My invention may be carried into effect by
means of the apparatus illustrated in the ac-
companying drawings, in which—

Figure 1 represents a longitudinal vertical
section of the apparatus or press by which I
form the vessels or bottles. Figs. 6 to 14 rep-
resent the material in successive stages of
progress during the manufacture, Fig. 6 show-
ing a plate or block of steel or other metal,
and Fig. 14 showing a section of the finished
vessel. Figs. 2 and 3 are detailed views, on
a larger seale, of some of the parts shown in
Fig.1. Figs.4and 5show the die and a modi-
fied arrangement of the loosening rollers.

The same letters of reference represent
similar parts in the several figures.

The vessels or bottles when made may ow-
ing to their great strength and homogeneity
be used for containing gases under pressure,
or fluid substances such as metallic mercury.
They are made in the form of strong tubes
of iron or steel, cylindrical in shape and closed
at their lower end while the upper end is pro-
vided with an aperture, which can be closed
by a suitable serew or valve, and through
which the contents of the vessel can be intro-
duced and withdrawn. .

The vessel or bottle is madefrom a disk of
iron or steel, such as Fig. 6, by stamping it
up in the ordinary way until it has assumed

about the shape shown in Fig. 8 after which -

and while in a cold or hot state it is passed
through dies by means of plungers, and as-
sumes the shapes such as shown in Figs. 9
and 10. By pressing or hammering, its up-
per open end is then brought together as
shown in Figs.11 and 12, untilitis completely
closed as shown in Fig. 13, and it is then
drilled and screwed as shown in Fig. 14, to
receive a screw stopper or valve.

In the drawings a is a strong hydraulic or
steam cylinder, carried by a sufficient num-
ber of eolumns b, b, the lower ends of which
are fixed to the foundation or bed ¢. A ram
dworksin the eylinder ¢, from whieh it passes
outthrough a stuffing box or its equivalentat
e,and fis a pipe through which wateror steam
under sufficient pressure can enter cylinder ¢,
or be allowed to escape from same. The lower
end of the ram ¢ is connected to a cross-head
g to which is also attached a plunger or ram
L of suitable size and shape which may be
varied asrequired. Inthelower bedor frame
¢ is a central opening ¢ above which is adjust-
ed and fitted a tempered steel die k (shown
on a larger scale at Fig. 2) supported by ring
¢t and having a central opening of suitable
gize. Below this die is fitted a strong ring !
turning freelyina recessin the plate or frame
m fixed to the bed ¢, and carrying on its in-
ner circumference three strong friction roll-
ers nn n. The ring lis also provided with
teeth round ifs outer circumference, gearing
with a.worm serew o carried in bearings on
the frame m, and made to revolve when de-
sired by any convenient power, so that the
ring ! is caused to revolve in its bearings.

p p’ are cylinders supported in the bed ¢
and having rams 7 7/ working in them, the
upper ends of which are attached to the cross
head g which is shown guided upon the col-
umns 60, and s s’,are supply pipes by which
water or steam under pressure can be admit-
ted into or withdrawn from the eylinders p p’,
when desired, in order to raise the rams r r’,
cross head g, plunger %, and ram d.

The action of the apparatusisas follows:—
The partially formed vessel, asshown in Fig. 8
is placed centrally upon the die k. The plun-
ger B i forced down, by admitting water un-
der pressure through the pipe f into the cyl-
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inder a, pipes s s’ being of course open. As
the vessel is forced down through the die k,
the sides are reduced in thickness and the
tube elongated and after being forced through
a succession of dies of gradually reduced di-
ameter the vessel or tube assumes a shape as
illustrated in Fig. 10.

In operations of the kind described, great
difficulty has always been experienced in re-
moving the hollow vessel from the ram h, and
in order so to loosen it upon the plunger that
the latter ecan be readily withdrawn from it
at the conclusion of the operation, the rotat-
ing ring 1 is used below the fixed die . The
rollers n, n, n, carried by this ring, press for-

cibly and in a form of a spiral upon the ex--

terior of the metallic tube or vessel after it
has passed through the fixed die k, thereby
loosening the tube or vessel sufficiently upon
the mandrel or plunger 7.

Differentshaped diesand plu ngers are used
in succession, until the metallic vessel has as-
sumed the desired shape and the open end is
then preferably heated and gradually com-
pressed and welded, as shown in Figs. 11,12,
and 13, and an opening is then drilled through
it and screwed, as shown in Fig. 14.

Fig. 4 shows a vertical section, and Fig. 5 a
plai, of a modified arrangement of the roll-
ers, the axes of which are in this case hori-
zontal instead of vertical. {isa strong ring or
support, preferably of steel, having recesses
on its inner circumference into which fif
brackets « carrying the rollers 7, 7, 1, Which
are adjustable by packing of variable thick-
ness at the back of the brackets, so that the
rollers may be made to press with sufficient
force against the exterior of the vessel or tube
upon the mandrel after it has passed thro agh
the die k. This pressure is sufficient to re-
lease the vessel from the mandrel or ram,
from which it canbe then readily withdrawn
but the disadvantage of  this arrangement is
that the rollers form fattened surfaces upon
the tube. ,

Figs. 2 and 4 show the method which Ipre-
fer to use for making the die. w is a very
strong ring or support preferably of mild
steel, and having a somewhat conical hole
through it into which fits the die %, of cast
steel hardened throughout. By this arrange-
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ment, the die is comparatively thin and can
readily be hardened, while when it is forced
down in its conical seat, the ring u receives
the bursting strain.

When necessary the die % can readily be
removed and another substituted for it.

The apparatus may be arranged horizon-
tally, or in other convenient position, and in-
stead of the mandrel or plunger / being fixed
directly below the ram d, it may be arranged
laterally with respect to the lafter.

I do not here claim the particular arrange-
ment of hardened inner die and softer carry-
ing die.

"~ What I claim, and desire to secure by Let-
ters Patent, is— ’

1. In apparatus for the manufacture of
metal tubes or bottles and in combination a
mandrel, a die, and rollers for loosening the
molded article on said mandrel arranged ad-
jacent the die to operate on the article after
it has passed throngh the same and brought
the shape around the mandrel, substantially
as set forth. -

2. In apparatus for the manufacture of
metal tubes or bottles the combination with
a mandrel of a hardened inner die a softer
ring carrying said die and rollers adapted to
revolveon the molded article to loosen itfrom
said mandrel substantialiy as set forth.

3. In apparatus for the manufacture of .

metal tubes or bottles the combination with
a mandrel and die of rollers adapted to have
independent bearing motion upon the molded
article to loosen it from said mandrel sub-
stantially as set forth.

4. In apparatus for the manufacture of
metal tubes or bottles the combination with
the mandrel and die of a crosshead carrying
said mandrel a ram or plunger for operating
the crosshead in one direction and separate
rams or plungers for operating it in the other
substantially as described.

In testimony whereof I have hereunto set
my hand in the presence of two subseribing
witnesses.

HOWARD LANE,

Witnesses:
ERNEST HARKER,
J. J. WOODGATE.
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