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UNITED STATES

PaTENT OFFICE. -

'ALBERT L. MURPHY, OF PHILADELPHIA, PENNSYLVANIA.

MANUFACTURE OF METAL TUBING.

SPECIFICATION forming part of Letters Patent No. 255,804, dated April 4, 1882.
: : Ajpplication filed October 13, 1880, (i\’o model.) '

To all whom. it may concern:

Be it known that:I, ALBERT L. MURPHY,
of Philadelphia, Peunsylvania, have invented
an improvement in tubing and a new and use-
ful metirod of manufacturing the same from
piles composed partly of unrefined puddled or
muck iron and partly of refined iron, of which
the following is a specification.

» My invention relates in general to the man-
ufacture of tubing, shafting, columus, axles,
and kindred hollow articles in metal from hol-
low piles, but morespecifically from such hollow
piles as are formed of separate pieces of metal
piled upon a central hollow core.

The object of the invention is the produc-
tion, from. a- pile composed of pieces of unre-
fined puddled or muck iron arranged and se-

_cured upon or about a hollow core of refined

iron, as a new articleof manufacture, of a seam-
less homogeneous tube the exterior substance
of which is fabricated from puddled or muck
iron, apd the interior lining or bore of which
is fabricated from refined iron.

My invention consists in the making of a
tube or kindred hollow article partly from un-
refined puddled iron (which is known in-the
trade as “muck-iron,” -and is rolled direct
from the puddle-ball to a bar of desired con-
figuration, and not reheated and rerolled) and
partly from refined iron by the redaction and
condensation over mandrels of a heated pile
formed of bars of muck-iron arranged upon a
hollow core of refined iron approximaltely co-
extensive in length with the piled bars, which
sueceessive redunction and condensation over the
mandrels cause the conversion of the piled
pieces or bars of unrefined puddled iron into
refined iron and their consolidation and exten-
sion with the core, and, further, canse the con-
version of tlie refined iron of the core into an
iron doubly or to a greater extent refined and
its consolidation and extension with the pieces,
sothat there results a tube of predetermined
dimensions, the substance of which is of iron
once refined, and in which there is an inner
lining or bore of highly-retined iron, constitut-
ing an integral portion of the tube and formed
from the reduced and extended core. '

My-invention farther consists in a new ar-

ticle of mannfacture—an iron tube the outer

substance or portion of which is formed from -

muck or unrefined puddled iron, and the in-
ner portion of which is formed from refined
iron, the muck-iron becoming refined and the
refined iron re-refined in the process of mak-
ing the tube; and my invention lastly consists
in a pile from which to make tubing, composed
of pieces of unrefined puddled or muck iron
arranged and secured upon or about a hollow
core of refined iron. - The reduction of the pile
to a tube, column, shaft, axle, flue, or the like
is effectually carried out by the apparatus here-
inbelow described, . although other forms of
apparatus employing a series of mandrels will
effectuate the successive reduction and con-
densation overmandrels, in which such method
consists.

The following is a description of a conven-
ient form of rolls for accomplishing the above
consolidation and reduction, although many
other forms of apparatus may be employed.
1t is to be understood that the pile is first
heated to the proper welding-heat.

A represents afoundation or bed-plate, upon
which are erected a series of housings, B,
which support a series of sets of reducing-rolls.
The apparatus illustrated is a six-set series,
each set two high, being numbered from 1
to 6, and the pass of each succeeding set be-
ing smaller than that of the set immediately
preceding, so that whereas the pass of set num-
ber one (1) is adapted to take the pile as first
heated and impart to it its first reduction, the
pass of set number six (0) is of such size as to
impart the desired dimensions to the finished
tubing made from the suceessively-reduced
pile. The rolls are driven by means of toothed
wheels O, to which motion is imparted from
underground shafting or the like in the usnal
manner.

D are mandrels supported upon mandrel-
brackets T in such manner that their balls I

are properly placed and retained centrally.

within the passes of the sets to which the
mandrels are respectively applied. ‘
G are shifter-bars, Fig. 6, inclosed within

the stems of the mandrels, which latter are

made hollow. The shifter-bars are controlled

by hand-levers H, so that they ¢an be shifted
after the passage of the tube to project or
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throw the balls, which simply rest in place by
means of stems I from off the mandrels. The
pile is manipulated to the successive passesin
any manner well known to rolling-mill men,
and not therefore requiring description here.
Each set of rolls is of course driven inde-

‘pendently of every other, and at different rates

of speed.

J are benches arranged back of each set of
rolls,and provided with carrier-rolls K. These
benches vary in length proportionately with
the diameter of the pass of the set with which
they are respectively connected, that of the
first set being, for instance, five feet, while
that of the finishing-set is, for instance, twenty
feet. The carrier-rolls K are so arranged as
to carry the pile as the latter emerges upon
the mandrels in its successively-reduced con-
dition. The mandrel-brackets E are of such
resisting power as to hold the mandrels rigidly
against the pile as it is forced upon them.

Although the nomenclature employed might
indicate otherwise, the balls F are the man-
drels proper, the devices employed to sustain
and operate the balls being merely auxiliary
thereto. ) )

The last pass of the set is adapted to pro-
duce a_tube of the desired length, diameter,
and thickness. .

By my invention a merchantable refined-iron
tube, flue, axle, cclumn, or shaft of superior
strength, quality, and cheapness can be made
almost wholly from unrefined puddled or muck
iron, thereby saving the cost of and dispens-
ing wholly with the heretofore essential inter-
mediate step of tinishing or convertin g unre-
fined puddled iron into sheets or skelp prior

. to its manufacture Ly any known practical
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means into tubing.

The class of piles which, when in substance
constructed of muck-iron, as first practiced
by me, I convert direct into tubes are those
in which pieces of metal are arranged about
and conunected to a continuous hollow central
metal core, and which are formed by first tak-
ing preferably a tube or some other suitable
Hollow metallic body, of the desired Iength of
the pile, asa core, and by then building around
and upon said core a series of pieces of metal
to form the substance or body proper.

Heretofore piles of this class have been
formed of pieces of refined iron, worked or

.shaped, arranged upon a refined-iron core.

I have discovered that the cost and delay in-
cident to the previous refining of the pieces
constituting the substance or body proper of
the pile may be obviated and a tube of refined
metal be directly produced by making the sub-
stance of the pile of pieces of unrefined or muck
iron, which becomes refined under the very
process of heating and reduection which con-
verts the pile into a tube and converts the core

_ into re-refined metal.

65

Heretofore, also, in piles of this class the
tubular or other hollow core has been employed
solely because such core hasformed a conven-
ient and permanent basis upon which to build

the pieces composing the pile; and after the
pile has been reduced, when a smooth bore has
been required the core has been bored wholly
or partially out, so as to provide such smooth
bore to the resnltant tube. My invention aims
to obviate this boring out of the core, and,
while retaining the extended core entire, to ob-
tain a smooth interior thereto or bore to the
tube without boring. When, therefore, the
pile as constructed by me has been converted
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and reduced over mandrels to its ultimate di- -

mensions, the hollow core forms an inside lin-
ing to the resulting finished tube, said core be-
ing, during the rolling operations, not only re-
refined, but gradually reduced, extended, and
smoothed by compression upon the mandrels,
(although existing at everystage of the reduc-
tion as an inner lining,) until it is formed into
a smooth interior lining to the tube, coexten-
sive in length therewith, and forming the bore
thereof. '

Intheaccompanying drawings, Figure1 rep-
resents in perspective a pile of curved bars of
muck-iron bound with metal bands upon a hol-
low core of refined iron. . Fig. 2 representsin
top plan view a convenient form of apparatus
for the rolling out of my pile into tubing, the
benches being shown shorter than in practice.
Fig. 3 is a front elevation of the same. Fig. 4
is a side sectional elevation through one sef of
rolls. Tig.5 is an inverted detail, showing the
construction of the mandrels. Fig. 6 repre-
sents in end view a pile composed of many ir-
regularly-shaped pieces of unrefined puddled
iron arranged as they happen to come about a
central hollow core of refined iron, and bound
thereto by a band. TFigs. 7 and 8 represent in
end view piles composed respectively of three
and of four layers of curved muck-bars, the
curvature of each bar corresponding to that
of every other bar, so that when arranged about
the hollow refined core they lie snugly upon
thelatterand upon each other, and form a com-
pact or solid pile without interior interstices.
The bars in these last arrangements are piled
in such manner that they break joint, as is
very clearly shown in the drawings. Fig. 11
is a perspective view of the pile of Fig. 7, the
bars being tied by wires. Fig. 10 represents
in end view a pile composed of a single layer
of muck-bars which have been rolled to the
section of a keystone or skewback. They are
shown arranged about a central hollowrefined-
iron core and bound thereto by bands of sheet
metal. TFig.9representsinend view apile com-
posed of many variously-sized straight muck-
bars arranged to break joints, and bound by
iron rope about a central hollow refined-iron
core. Fig. 12 represents in perspective the
pile of Fig. 9. '

Similar letters of reference indicate corre-
sponding parts. v

All the foregoing piles areillustrativemerely
of good forms of a given type of pile formed
of muck-bars upon a hollow core of refined
iron.

In the drawings depicting the piles, B* rep-
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resents the binding devices, C* the core, and
P* the muck-bars of which the substance of
the pile is composed. In practice the hollow
central cores of these piles are best made of 2
section of ordinary iron tubing, which is of
necessity refined metal.  The re-refining of this
core incident to the practice of my invention
renders the bore of thetubeof superior quality
and strength. :

The proportions of the core may be varied
aceording to the thickness of re-refined metal
which is desired for the resultant bore of the
tube—a cousideration- governed by the pro-
posed use of the latter. .

Bands of metal are conveniently used to se-
cure the pile together; but wire, wire rope, or
otherbinding material is sometimes employed.
The bars are simply arranged to the desired
depth and bound together., When curved
bars are employed they are- previously rolled
from the puddled ball to the desired curvature.

It will of course be understood that the
passes of puddling-rolls vary in contoar, so
that puddled or muck bars, as an article of
commerce, are of various sectional shapes.
There are added around the core as many bars
as are necessary to make the pile of the size
and weight required,

My invention renderspracticable themaking
of tubing from any hollow pile formed of muck-
bars upon a central hollow refined-iron core,
whateveér be the specific formation or arrange-
ment of the piled bars constituting the sub-
stance or body proper of the pileupon the core.

Having thusdescribed my invention, I claim
and desire to secure by Letters Patent of the
United States—

1. Asanew article of manufacture, arefined-
iron tube the outer substance or portion of
which consists of refinediron, and the inner por-
tion orbore of which consists of re-refined iron,
or iron of a degree of refinement superior to
that of the iron constituting the outer sub-
stance of the tube.

2. As a new article of manufacture, a pile
for the manufacture of tubing, consisting of
pieces of unrefined puddled or muck iron ar-
ranged and secured upon or about a hollow
core of refined iron, substantially as and for
the purposes set forth. o

In testimony whereof Ihavehereunto signed
my name this 11th day of October, A. D. 1880.

‘ ALBERT L. MURPHY.

In presence of—

J. BONSALL TAYLOR,
W. C. STRAWBRIDGE.
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