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To all whom it may J CONCETN:
Be it known that I, ELLWOOD IVINS, a , citi- :
zen of the United States, residing in Phll&-j

delphia, Pennsylvania, have’-invented certain
Improvements in the Manufacture of Seam-

less Drawn Tubes, of which the followmw 1Sa
| -Wlth the tube and which has an exterior con-
figuration similar to that of the desired inter-
_na,l configuration of the tube which is being
-drawn, the die-plate and tube being such that

specification.

My invention relates to the manufacture of__
seamless drawn tubes, which may be either
cylindrical or tapermw as regards their exter-
“mnalform, but which vary in thlekness or gage

in different parts of their length, the obJect

of my invention being to so form such tubes
that any desired mtemal configuration may
be imparted to them and material variations-
in the gage or thickness of the tube may be

effected by a single draft of the same through _ _
. | travels with the tube therefore there is no

'~ the die-plate. -
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In the accompanying dlawmﬂ's Figure 1 is

adlaﬂ'mm illustrating the first step in the:
Fig.
2 1s a diagram illustrating the second step of

method of carrying out my invention,

the process. Fig. 3 is a sectional view of the

completed tube; and Figs. 4, 5, and 6 are re-
“spectively transverse seetwns on the hnes W

w, ¢ 2, and y vy, Fig. 3.
It 1S well known that in d rawing a steel tube

between a die-plate and an 1nterna,1 ball or
mandrel in the usual manner only a very:
slight reductlon in the thickness of the tube |
can pe e

tfected at a single draft, a di:
of one or one and a half gages of the stand-

ard- Birmingham gage being'the' maximum
-~ amount of reduction possible in good prac-
The reason of this is that the friction

tice.
between the die-plate and the internal ball or

‘mandrel will, if any greater reduction is at-
tempted, overcome the tensile strength of the

drawn portion of the tube and the Tatter will

be torn apart, or the end portion of the same,
- which is gripped betweeén the draft-tongs,

will be pulled off. As a consequence of this
the method which has been proposed of vary-
ing the internal diameter of a tube as it is
bemn' drawn by employmﬂ' a tapering inter-
nal ball or mandrel and varying the position
of the tapering nose of this mandrel in re-

spect to the die-plate as the drawing opera-

~more than an mﬁmtemmal change in thick-

tion proceeds has proven a failure, especlally
tor the production of tubes which are of fine
gage throughout, as any attempt to obtain

ference

| ness in the walls of the tube by this method
invariably results in the rupture of the drawn
tube or the pulling off of the end of the same

‘dinary method of procedure.
I have in practice produced at one draft a .

which is held by the tongs. Inorder to over-

A, which is drawn through the Adie- plate B

as the tube 1s drawn through the said die-

plate it will be pressed onto thlS mandrel and

will conform to the shape of the same, the
tube and mandrel bemﬂ' dmwn forward as a
unif. =~

The mandr el is of 1neon1pr6851ble materlal
preferably of hardened steel. * As the mandrel

friction such as is caused by drawing the tube
between two fixed opposing surfaces—such as

~come this Ob;]ectlon I use a traveling mandrel

6o

a die-plate and an internal ball or mandrel—

but only the friction caused by the compres-
sion of the tube upon the traveling mandrel.
Hence much greater reductions in the thick-
ness of the tube are possible than by the or-
For instance,

tube varying in thickness at different parts
of its lenﬂ'th to the extent of five orsix oages.
After the tube, with its internal mandrel

especially where the tube is thickened or re-
duced in thickness at points between its ends,
it becomes necessary to expand the tube un-

til its portion of least internal diameter can

be drawn from the mandrel. This may be
done by hammering the tube, thereby sub-

Jectmﬂ* it to mtermlttent pressure, which-will.

effect the desired stretching of the metal, the
aim Dbeing to effect the expansion of those
portions of the tube which are of the small-
est internal diameter. The expanded tube
after being drawn off the mandrel is then

drawn through a die-plate of proper aperture
and without mternal ball or mandrel, where-

by the diameter of the tube is reduced to the
desired extent and the outer surface of the
tube hag the proper finish imparted to it, this
reduction in the diameter of the tube effect-

75
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‘has been drawn thr ough the die-plate it be-
‘comes necessary to remove the mandrel from
the tube, and in order to effect this result,

90.'.
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ing noappreciable change in the thickness of
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the Walls of the tube, but causing simply a
slight elongation.

Tt will be evident that in carr ymfr out my

invention a tube of any desired internal con-
formation can be produced. FKorinstance,the
tube may be thicker at one end than at the
other or may be thicker or thinner at the
ends than at a point or points between the
ends, as
thickness of the walls of the tube being made
between the opposite ends of the tube and
the change in thickness being either gradual
or abrupt, as required. The external surface
of the tube may be either c¢ylindrical or taper—
ing, as desired.

My invention has been especially devised
for the manufacture of seamless drawn tubes
of steel; but it may be used In the manufac-
ture of tubes of iron, copper, brass, or other
material with like wood 1esult‘a

ITaving thus descl ibed my invention, I

claim and desire to secure by Letters Pat-
‘ent— |

1. The mode helem deseribed of making
seamless drawn metal tubes having walls of
~greater or less thickness between the ends

tha,n at-the ends, said mode consisting in in-
serting in a tube, before drawing the same, a
mandr el having an external con WUI&thll
similar to that of the desired inter nal conﬁg-
uration of the drawn tube, then compressing
the tube upon the mandrel so as to cause it
to conform internally to the external shape

of the mandrel, then expanding the tube by

subjecting to intermittent pressure the out-

- side of those portions of the tube which have

| the least internal diameter,

many variations as desired in the

601,066

and then with-
drawing the mandrel from the tube, substan-

tially as specified.

2. The mode herein descnbed of making
seamless drawn metal tubes having walls 0]‘.'
oreater or less thickness between 1;116 ends

than at the ends, said mode consisting in in-

serting in a tube, before drawing the same, a
mandr el having an external COllﬁG‘UIELtIOIl
similar to that of the desired inter n&l coniig-
uration of the drawn tube, then compr essinn*

the tube upon the mandrel so as to cause 113'

to conform internally to the external shape
of the mandrel, and then expanding the tube

by subjecting 1;0 intermittent pressure the

outside of those portions of the tube which
have the least internal diameter, and then
withdrawing the mandrel from the tube, and
then again sub,]ectmcr the tube to pressure

| thxoun*hout its length, whereby it is reduced

in diameter and a surface finish 1s imparted
to it, substantially as specified.

3.  Asanewarticle of manufacture, a seam-
less drawn metal tube, having its walls be-
tween the ends of greater or Tess thickness
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than at the ends, the difference in gage be-

tween the thick and thin portions of the tube
exceeding two gages, substantmlly as speci-

fied.

In testnnom,f whereof I have signed my

65'

name to this %peclﬁoatlon in the presence of

two subscr 1bmw witnesses.
ELLWOOD IVINS.

W/Vltnesses: -'
WiLn., A. BARR,
JOSs. H. KLEIN.
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