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To all whownv it may CONCErmn:

Be it known that I, EVERT M. THOMPSON,

a citizen of the United States, residing ab

Evansville, in the county of Vanderburg and

5 State of Indiana, have invented certain new

and useful Improvements 1n Mechanism for

Making Metal Pipes; of which the following

is a specification. —_— |

The object of my invention is t0 supply a

1o machine that will manufacture seamless, solid,

drawn pipe from blooms of steel, 1romn, and
other metals heretofore used for tubing.

Lead pipe has 1ong been manufactured by

foréing it through a bore of suitable size with-

1c in which was centered a mandrel.

drel was supported by braces from the walls

of the compressing-chamber, and the ingot or

bloom of lead was forced by means of a plun-
oer against the braces, which of course sev-
20 ered it; but, asis well known, freshly-cut heat-
 ed lead will unite again integrally under great
pressure, therefore the material issued from
the tube or bore as a seamless pipe. Such
construction is, however, impractical when 1t

25 is desired to make a pipe or tube from a
bloom of steel or iron, because then to insure

a perfect union of the metal in the pipe either

of these must be heated to a greater degree
than such mechanism would stand, and even

30 if it withstood the heat the force necessarily
applied would break away the braces. More-
over, the chilled residue of metal left in the

die and about the braces at the end of an op-

eration could scarcely be removed; hence

45 when it has been desired to form a pipe ot 1ron
or steel it has always been necessary to resort
either to casting or to welding, neither of
which processes gives the perfect. character
‘that might be obtained from a pipe drawn from
40 the bloom. In my invention I dispense with
such braces and employ a cylinder of great
strength, closed for a distance from both ends
 toward the center, but open about half its di-
ameter at some point along its length, to per-

1z mit the introduction of ‘the bloom. At one

head or end this cylinder is_bored centrally

to form a die, which determines the exterior
diameter of the pipe to be made. At the
other end it receives a pluunger, whieh, by
to means of a hydraulic or other force, is recip-
rocated

| plunger, next |
which is driven sufficiently far

This man- |

closely fitting therein, and suitably

therein, and through the plunger 18 | ax18,

1 passed a mandrel, pointed at its 1uner end

and of a diameter less than the die to deter-
mine the internal diameterof the pipe. . This
enables me to place an ingot or bloom of any
metal from which it 18 dasired to form the
pipe within the compression chamber or cyl-
inder, then first compress 1t by means of the
pierce ‘it with the mandrel,
to pass-into
and partly or entirely through the bore or
die in the cylinder-head, and then, by further
actuating the plunger, to €ause the bloom to
emerge from the eylinder through the die 1n
the condition of a solid, seamless, drawn pipe.

In the drawings, Figure 1 1s a side eleva-

tion of a machine embodying my invention

with the compressing chamber or cylinder 1n
Jongitudinal section and empty,
in readiness for the reception of a bloom; Fig.
2, a like side elevation with the cylinder In
longitudinal section, a bloom introduced and
compressed by the advance of the plunger,
and the mandrel driven forward until its end
has pierced the metal and rests within the die;
and Fig. 3, a cross-section on the correspond-
ingly-numbered line of the first figure.

A'is a strong eylinderof metal with 1ts ends
closed by heads ¢ ¢, suitably secured thereto.
At one end of the cylinder is a plunger, b,

when hydraulic pressure 18
for the purposes of the present description, 1
shall proceed to thus describelt, as it will be
sufficiently evident therefrom how other mo-
tive forces may be enployed. T'he head which
closes the end of the cylinder behind the plun-
oer is perforated to receive an induction-pipe,

and the parts

bC
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75

packed
to be used, and, -

b, connected with a hydraulic pump, andalso

to receive an eduction or discharge pipe, 0,
both of said pipes being provided with suilta-
ble cut-off cocks. The compressing-eylinder
is cut away for a short distance at a point, C,

one-half its circumference, for the introduc-
tion of theingot or bloom, and the head oppo-
site the advancing end of the plunger has a
bore, ¢, axially of the cylinder to determine
the exterior diameter of the pipe or tube to be
formed from such bloom. The opposite head

just at the forward end of the plunger,toabout

€5
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and the plunger are also bored on the same
but to a lesser diameter, for the recep-.
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tion of a punch or mandrel, D, sharpened to
a point ab its forward end, and at its rear or
outer end snitably formed for connection with
an appropriate forcing or driving mechanism,
or toreceive the impact of a hammer. Where
the mandrel passes through the head, a suita-
ble stuffing-box should be attached to the lat-
ter, to prevent the escape of water under the
hydraulic force, and packing may also be em-
ployed at the point where it enters the plun-
ger.  This mandrel is intended to determine
the internal diameter of the pipe or tube
formed from the bloom. |

In operation the bloom is inserted through
the aperature in the side of the cylinder, while
the plunger and punch are both drawn back
and the water shut off, This bloom, if of
Steel or iron or othersimilar refractory metal,

18 heated to a point which will allow it to draw, ;

but not necessaril y; With this construction,to a
welding heat. TIf of lead, it may be flaid and
allowed to set after introduction, or SImply
heated to the usnal degree in forming lead
piping. Water is then fed on from the hy-
draulic pump,and the piunger forced forward
until the bloom is compressed within the far-
ther closed end of the cylinder,and against the
head thereof, Assoon as the bloom is suita-
bly ecompressed, or while this compression is
taking place, the punch, supported and cen-
tered by the long bore through the plunger, is
driven forward, in the one case the plunger
momentarily ceasingits action and in the other
the puneh moving more rapidly than the plun-
=CL, 80 a8 Lo plerce the metal and enter the dje
at the forming end of the cylinder, where it
acts as a mandrel, The plunger,now continu-
Ing its movement, forces the metal to issue
through the dicand over the mand rel as a solid,
seamless tube, and this action lasts until the
bloom has been nearly exhausted and what
remains has become cold, when the formed
Dipe is severed. The hydraonlic pump is
then reversed, and the plunger forced back
by atmospheric pressure, while the punch is
also withdrawn. The residuu m or waste part
of the bloom will now have so far shrunk
from chilling that it will either follow the
punch as it is withdrawn or will be easily
driven back by the introduetion of a drift-
bolt into the die, when it ean be taken out
from the aperture in the cylinder and a fresh
heated bloom introduced.

When large tubes are to he made for use in
boilers, the aperture in the side of the com-
pressing-cylinder should be closed by a gate
or sectional picee, conforming internally to
1ts cylindrical outline as soon as the bloom
has been introduced and before the plunger
begins to act. |

In order to keep the plunger cool, and also
to cool that part of the punch passing through
it, the body of the plunger may be cham-

bered, or in a sense “honey-combed,” to con-

349,015

nect with the hydraulic chamber
water therefrom. ‘When this is done, consid-
erable steam will be generated within the
plunger and chamber, which will Increase the
force; but a safety-valve should De applied to
avoid bursting.

I have described the plunger as being with-
drawn to its position of rest Dy reversing the
hydraulic pump and allowing the atmos-
pheric pressure to take effect. It may, how-
ever, be withdrawn by the punch, as that is
foreibly retracted, suitable provision for this
purpose being made. |

>y the employment of this machine T am
cnabled to form seamless tubes of steel and

and receive 6¢

70

/5

iron having all the qualities of drawn met- 8o

al, and far stronger than obtained by any
brocess heretofore practiced of which T am
aware,

I claim as my invention—

1. The combination of a compressing cham-
ber or cylinder, a die formed axially through
one of its heads or ends, a plunger moving
from the other end, a punch of smaller di-
ameter than the die passing axially through

35

sald plunger, and mechanism whereby said go

plunger is advanced along the compressing-
chamber and the punch foreed through the
metal and into the die to act as 2 mand rel as
the plunger continues its compressing move-
ment.

2. The.combination, substantially as here-
Inbefore set forth, of the compression cham-
ber or cylinder apertured af n point along
its length to permit the introduction of a
bloom, and hored axially at one end to form
a die for the exterior of the tube to be formed,
the plunger fitted within said chamber to
reciprocate therein, the hydraulic induetion-
Pipe passing through the head or end of the
chamber opposite the die, and the punch, of
smaller diameter than the die. passing ax-
lally through said énd and through the plun-
ger, and actuated by suitable mechanism to
pierce the bloom introduced within sald cham-
ber and enter the die to forn i mandrel for
the interior of the pipe drawn from said
bloom.

3. The combination, substantially as here-
inbefore set forth, of the cylinder A, having
an aperture along its length for the intro.
duction of a bloom, the head «, having a bore
axially of said eylinder to provide a die for
the exterior of the tube to he formed from
the bloom, the head «/, the hydraulie indue-

tion-pipe, the discharge-pipe and its cut-off

cock, the plunger B, and the punch D, of
lesser diameter than the die, passing axially
through said plunger ang through the adja-
cent head. . -
EVERT M. THOMPSON.
- VWitnesses:
- CHARLES M. WETZEL,
JONATHAN KEiTir,
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