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UNITED STATES

Patented September 27, 1904.

PATENT OFFICE.

ARTHUR EDVVARD BECK AND GEORGE TOWNSEND, OF BIRMINGHAM.
ENGLAND.

APPARATUS FOR THE PRODUCTION OF TUBES.

SPECIFICATION forming part of Letters Patent No. 770,997, dated September 27, 1904.

Application filed November 24, 1903. Serial No. 182,501.

(No model.)

To all whom it may concern.:

Beitknown that we, ARTHUR EDWARD BECK
and GEORGE ToWNSEND, subjects of the King
of Great Britain and Irel‘md residing at 33
Newhall street, in the city of Blrmlncrham
England, have 1nvented certain new and use-
tul Irnpt ovements Relating to the Manufac-
ture of Metal Tubes, (for wlnch we have filed
an application in Great Britain, No. 26,637,
bearing date December 3, 1902 ) of which the
followmo 1S a Spemﬁmtmn

This invention comprises animproved means
for the production of tubesdirect from molten
or plastic metal, and is particularly applicable
to the prodnctlon of weldless steel tubes for
various purposes.

In a simple form a plant or apparatus for
the production of tubes in accordance with
this Invention comprises a twyer-like or wa-
ter - cooled central core having a diameter
equal to the bore or internal diameter of the
required tube and arranged within a cylinder
or chamber of such an internal diameter that

the annular space between the cylinder-wall

and the aforesaid core serves asthe die or mold
for the formation of the tube.
space between the cylinder and the core (which
may be varied in dimensions either by increas-
ing the diameter of the cylinder or reducing
the diameter of the core) an annular ram or
plunger is Inserted and arranged for recipro-
catlon In any convenient manner. During
such reciprocation the ram is made to pass
over an aperture formed through the cylin-
der-wall to admit the metal to be operated
upon from a container communicating with
the said aperture. Thus when the plant 18 in
operation a small quantity of the metal flows
or 1s drawn into the cylinder on each out-
stroke of the ram after the latter has uncov-
ered the admission-aperture; but during the
instroke of the ram the aperture is closed or
cut off, and by the continued inward move-
ment of the ram the metal in advance of it is
pressed along the aforesaid die or mold. On
each double stroke or complete reciprocation

~of the ram the same action is repeated, so that
-a tube may be made of any desired length, for

Within the

as the tube 1s gradually delivered or pushed

off from the outer end of the core and out of
the cylinder or chamber as inerement upon in-
crement 1s added to it by the pump-like action
of the ram the lengths of the eylinder and the
core do not limit the length of tube.

In another form of plant or apparatus suit-
able for the manufacture of steel tubes in ac-
cordance with this invention a reciprocating
mandrel 1s arranged within the twyer-like or

water-cooled core, and both the core and the

cylinder are made of tapered form at the ex-
trusion or delivery end. The annular space
forming the mold or die is thus made to vary
In area or cross-section in order that the metal
shall he subjected to an action akin to that
which takes place during forging and like
operations. The end portion of the recipro-
cating mandrel aforesaid 1s made on its out-
stroke to pass beyond the front or delivery
end of the core, but on its instroke to pass
within the core, and i1s thereby cooled. Pref-
erably the outstrokes of the annular ram and
the mandrel are made to synchronize and the
instroke of the latter to commence slightly in
advance of that of the former. As in the
previous case, the tube 1s formed increment
by increment on each complete reciprocation
of the ram and is gradually and intermittently
pushed from one end of the die to the other.
During 1ts gradual movement along the ta-
pered or conical portion of the mold the vary-
Ing cross - section throughout such portion
produces a molecular action throughout the
metal somewhat akin to that which takes place
during forging and like operations, whereby
1t 18 1ncreased 1n density and improved for
most services for which tubes are required.
On leaving the mold the tube is still hot and
may, if required, be subjected to reducing or
other processes elthel with or without addl—
tional heating.

Referring to the three accompanying sheets
of explanatory drawings, Figure 1 is a sec-
tional elevation, and Fig. 2 a sectional plan,
of an apparatus constructed for the manufac-
ture of tubes in accordance with our inven-
tion 1 which the core and the cylinder are
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tapered and a central mandrel 1s provided.
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Fig. 3 is a sectional end view on the line A
B, T 1o, 1

: Tlm SAMe 1'(—31:61‘(31](3@—10131361‘8 in the
views indicate the same or similar parts.

a 1s a cylinder with an annular ram or
plunger b.

¢ is a chamber fitting within a housing or
holder 4.

The motor-cylinder « and the housing « of
the operating-cylinder ¢ are connected to-
oether by screw tie-bars ¢, provided with abut-
ment or thrust nuts Fand . A core A, hav-
ing one end bolted or secured to the motor-
cylinder «, projects longitudinally through
the center of the annular ram /., asillustrated,
while in a central aperture formed longitu-
dinally through the said core / itself 1s p]aced
a mandrel 2, adapted for independent recipro-
cation by a supplementary motor-cylinder ;.
One end of the mandrel < 18 arranged as or
pmvided with a plunger or piston 4 for work-
ing within the said supplementary cylinder 7
The outer or operative end of the ram 4 1s
preferably provided with a detachable nosc-
piece {, havine its fore part adapted for en-
tering the mouth of the operating cylinder or
chamber ¢. The bore of the cylinder ¢ at its
mouth or admission end is parallel for a short
distance corresponding with the leneth of the
pl lunger-stroke. Ifrom the nner L—\Ll(ﬁ‘lﬂlt}f
of such parallel portion to the opposite or ex-
trusion end—u. e., to a die s, which is se-
cured at such end by the abutment 7—the

bore of the cylinder is made to a tapered

form. 'The nose or end portion of the core
A, which enters the cylinder ¢ 1s also made
tapered, as shown, and the said nose is pret-
eraby made detachable by means of a screw-
joint. The end of the mandrel » which pro-
1ects beyond the nose of the core 4 and through
the die 2 is also preferably made detachable
by means ot a screw - joint. The core /4 is
cooled by the circulation of water through

the same —e. ¢., by means of pipes o, arranged
within  channels formed longitudinally

through the core, the inner ends of the said
channels communicatine with the water-cool-
ing apertures, as illustrated, in the tapered
nose of the core 4. Cooling-apertures, with
water-circulating pipes and connections p, are
also formed and r.umnged around the housing
or holder  of the operating cylinder or cham-
ber ¢. The return stroke of the ram 4 on 1its
movement away from the oper ating-cylinder
¢ 1s effected by means of a pair ot drawback-
cylinders ¢, within which are plungers con-
nected to the opposite ends of a cross-head #,
fixed upon the main or annular ram 0, as
shown. Suitable plugs or {ittings < arc pro-
vided upon the cylinder ¢, the supplementary
cylinder 7, and the return or drawback cyl-
inders ¢ for the connection of the hydraulic

supply-pipes with suitable automatic or other

cifferent |

valves for regulating the admission and dis-

charge of water to or from the various cyl-

inders. Ordinary leather or other packings
arc employed where necessary. The draw-
ings show the ram 4 at the end of 1ts inward
stroke. Its nose-piece [ is therefore at 1ts
outer position with respect to the operating-
cyhndelc |

During the inward stroke of the ram / with
respect b0 its cylinder @ the lateral port or ap-
orture £ in the operating cylinder or chamber
¢ 1s opened. A quantity of molten metal
from the supply in the container 2, which
may be heated, if necessary, for the purpose
of keeping the metal therein at the proper
consistency, is then drawn or carried through
the said port into the cylinder ¢. The con-
tainer 1w can be formed in the housing or
holder ¢ of the cylinder ¢, as illustrated. In
some cases it may be found advantageous to
provide more than one port Z from the con-
tainer #, and it is also an advantage to fur-
nish the container and port or ports with a

removable liner, as will be readily understood.

On the outward stroke of the ram o with re-
spect to 1ts cylinder « or its inward stroke
with respect to the cylinder or chamber ¢
the port ¢ 1s closed or covered by the ram-
nose /, and the metal entrapped in the cham-
ber is pressed toward the die 7 at the extru-
sion or discharge end. By the continuation
of the reciprocatory action of the apparatus
the molten metal is gradually withdrawn in-
crement by increment from the container

to the cyli

incer or chamber ¢, subjected to a
number of intermittent compressions in the

said chamber, and finally extruded therefrom
as a uniform or continuous tube, such as», 1n
a step-by-step manner. By maintaining the
supply of molten metal to the container 2 at

the proper temperature the tube may be pro-
duced of any desired length, or as 1t 1s ex-
truded in a continuous form the tube may be
cut into lengths, as required.

By the arrangement and combination of
mold parts, as aforesaid, and the speed of re-
ciprocation and length of stroke of the ram
we provide for a omd&tlon or regulation of
temperature thlouuhout the inclosed metal
operated upon, so that as it flows from the
discharge end of the die it 1s sufficiently rigid
to retain its shape, while at the opposite end
it is sufliciently molten or plastic to permit
cach incoming addition or increment of metal
to readily unite with the preceding increment
for the formation of a continuous tube. The
said gradation or regulation of temperature
also prevents any such solidification of the
metal within the mold as to completely resist
extrusion and render the apparatus liable to
breakage or stoppage. Atmeal-timesor other
require ed stoppages of the plant the chamber
¢ can be readily cleared of the metal by ad-
mittine a charge of sand, soapstone, or other
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material that can be readily extruded in a cold

- state.,

IO

Our invention in the form illustrated by the

drawings is particularly applicable to the pro-

duction of tubes of steel and other hard or
difficultly-fusible metals which cannot be sat-
1sfactorilly extruded on a commercial scale as
and by the means heretofore employed with
soit metals. By the use of our invention in
the form above referred to the following de-
siderata are achieved, viz: (¢) The metal is
castin annular shape and forged subsequently.
() The annular casting is of greater diameter
than the finished tube, and so back pressure
1s produced which enables the ram to make
the tube homogeneous. (¢) The internal and

~ external portions of the mold are made sufli-

20

cient 1n cooling effect to properly reduce the
temperature. () FKach increment of plastic
or liquid metal ejects the previous one.
(¢) The mold is so arranged that the metal is
liquid at the casting end and solid at the fin-
ishing end, and ( #) there is intermittent ces-
sation of work, so that the mandrel and other
parts are cooled.

Having thus described our invention, what

- we clalm as new, and desire to secure by Let-
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ters Patent, is—

1. In the manufacture of tubesdirect from
molten or plastic metal, the combination con-
sisting of an operating cylinder or chamber,
a central cooling-core, a mandrel within said
core and reciprocating independently thereof,
a mold formed by the said cylinder the core
and mandrel for the reception of the molten
or plastic metal, and an annular ram recipro-
cating in the said mold whereby the said metal
1s subjected to repeated compressive workings
and gradually carried step by step through
the mold and discharged therefrom in a con-
tinuous length, substantially as described.

2. In the manufacture of tubes direct from

- molten or plastic metal, the combination con-

45

sisting of an operating cylinder or chamber,
a central cooling-core, a reciprocating man-
drel, a die, a mold formed by the said eylin-

der the core the mandrel and die for the re-
ception of the molten or plastic metal, and an
annular ram reciprocating in the said mold
whereby the said metal is subjected to repeat-
ed workings and gradually carried step by step
through the mold and discharged therefrom
in a continuous length, substantially as de-
sceribed. | |

3. In the manufacture of tubes direct from
molten or plastic metal, the combination con-
sisting of an operating cylinder or chamber, a
central cooling-core, amandrel, amold formed
by the said cylinder the core and the mandrel
for the reception of the molten or plastic metal,
an annular ram, a motor adapted to recipro-
cate the said ramin the said mold whereby the
metal therein is subjected to repeated com-
pressive workings and gradually carried step
by step through the mold and discharged there-
from in a continuous length, and to recipro-
cate also the said mandrel, substantially as de-
scribed. ~

4. In the manufacture of tubes direct from
molten or plastic metal, the combination con-
sisting of an operating cylinder or chamber, a
central cooling-core, a mandrel, a die, a mold
formed by the said cylinder the core the man-
drel and die for the reception of the molten
or plastic metal, an -annular ram, a hydraulic
cylinder and connections adapted to recipro-
cate the said mandrel, and hydraulic cylinders
and connections adapted to reciprocate the
said ram in the said mold whereby the metal
therein is subjected to repeated compressive
workings and gradually carried step by step
through the mold and discharged therefrom
in a continuous length, substantially as de-
seribed.

In witness whereof we have hereunto setour
hands In presence of two witnesses.

ARTHUR EDWARD BECK.
GEORGE TOWNSEND.

Witnesses:
JOHN MORGAN,
Hexry Worwoonb.
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