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o all whony it may concern:

Be it known that we, EDWIN NORTON, of
Maywood, Cook county, Illinois, and EDMUND
ADCOCK, of Chicago, Illinois, citizens of the
United States, have invented a new and use-
ful Improvement in the Art of Manufactur-
ing Metal Tubing, of which the following is
a specification.

Our invention relates to the manufacture
of pipes or tubes of iron or steel or other metal
or alloy. Ileretofore such metal tubes have
either been cast in a tubular mold or else
formed by welding, brazing, or otherwise unit-

ing the side edges of a strip formed to the !

desired shape. The cast pipe so produced is
liable to be defective from imperfections in
the casting, may be easily broken, and can
only be produced in comparatively short
lengths, and cannot be economiecally made of
small diameter. The welded or brazed pipe
produced by the old method ean also only be
made of comparatively short lengths, cannot
be made economically of large sizes, and is
frequently liable to part at the weld or joint.

The objeet of our invention is to provide a
method or process by which seamless metal
tubing may be made of astrong, homogeneous,
and perfect character throughout, and where-
by it may be rapidly and cheaply produced
of any size or length desired.

To this end our invention consists in pour-
ing or passing a tubular stream of molten
metal in contact with continuously-moving
chilling-surfaces, which surround the tubular
stream on all sides and set and shape the
tubular molten stream and convert it into a
metal tube as it passes the continuously-mov-
ing chilling-surfaces.

It further consists in- simultaneously com-
pressing the tubular stream of molten metal
against an internal support while it is in the
molten or getting state to give the tube pro-

“duced a strong, dense, and homogeneous

strueture and free it from blow-holes or im-
perfections which might otherwise arise from
air or gas confined in the molten metal.

To enable our new process to Dbe more
readily understood and practiced, we have in
the -accompanying drawings, which form a
part of this specification, illustrated one form

|

| through the exit-pipe C'.

of apparatus which may be used in prac-
ticing our invention, the same being, as we
believe, the best form now known to us for
the purpose. ‘ . :

In the drawings, Figure 1 is a side eleva-
tion of the apparatus; Kig. 2, a partial central
vertical longitudinal section. Fig. 3is a hori-
zontal section on line 3 3 of Fig. 2. Fig.
4 is a detail view of the shearing wheels or
cutters. Fig.51sa partial vertical section on
line 5 5 of Fig. 2. Fig. 6 shows a modified
form of the annular orifice of the pouring
nozzle or vessel. -

In the drawings, A represents the frame of
the machine, which may be of any suitable
form to give the requisite strength and afford
bearing for the different parts of the machine.

1B B are a pair of revolving wheels or rolls
having half-grooves b b'in their peripheries
conforming to the exterior shape of the tube
desired to be produced. As shown in the
drawings, the annular grooves b are semieir-
cular in cross-section, as the machine is de-
signed to produce a pipe or tube in the form
of a hollow cylinder. The grooves { may,
however, be made of any desired form, ac-
cording to the form of the tube desired to be
made. Therolls B are made hollow, and have
hollow shafts B’, through which water or
other cooling-fluid is admitted into the rolls
B from the supply-pipe C and discharged
The water enter-
ingatthe center of the rolls flows out through
the branch pipes ¢, which connect with the
interior of the rolls near their periphery, so
that the water will cireulate to the periphery
of the rolls.

D is a pouring vessel or bowl mounted di-
rectly above and between the rolls B B and
having a discharge-orifice d, through which
the stream of molten metal z flows directly
down between and in contact with the walls
of the groove b in the periphery of the rolls
B. The stream of molten metal flows in a di-
rection tangential to both rolls.

I is a core or mandvrel conforming in eross-
section to the bore of the tube designed to be
produced. The purpose of the core or man-

drel is to give the stream of molten metal as
it issues from the vessel D a tubular or hol-
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low shape. The lower end of this core or

mandrel F may, preferably, project: down.to.

;07 beyond the meeting lirie'o
‘that'is to say, to the line joining the axes of
5 the rolls, 'The core or mandrel F,in connec-
tion with the pouring-vessel D, thus serves to

.. 8ive the pouring-vessel an annular orifice d,_
<~ r'so-that the’ stredm’ 'of ‘m>lten 'metal issuing
£+ therefrom will be of & tubular 'shape, 7 .

1o To protect the core F from injury by th

heat of the molten metal, we make, or prefer.

to make, the core’liollow'and provide'it with

a central web f, dividing it into two compart-
ments or passages f/ f’, so that water, air, or,

15 -other cooling fluid* may' be forced entirely

through it.from the supply-pipe:G and. out-

through the discharge-pipe G’. To prevent

.5 the hollow core F from_injury.from the heat

-..20 10 prevent the chilling of the molten. metal
" ‘theréin by the mandrel, we surfound or ‘coat
the mandrel F. with: a.refractory envelope. or,
asing ', Thismay be made of any guitable,
material known to those skilled inthe art,ac-
.25 cording to the particular kind of metal of
. - Which the metal tube is being manufactured;:
The portion f? of the core .F adjacent to the.
ce d in the vessel :
pering or, conical form;s
“'30" 0r-Jowering the core Fthe,s
the annular orifice d may be
tirely close
el

that by raising,

£ be regulated or en;
The threaded. nut, I'? serves to
core F. .. v
i

may be em-
B, the same,
to; further

" i
dssues and.

, 18 I y revolye in the same..
direction that the stream of metal flows and;
preferably at an equal surface speed with the.
velocity of the issuing stream of moltenmetal, -
0 that, the molten metal will not. dam up be:

.the rol

ng:shaft. K through: suitable

oting-gearing, K/, . As the .tube: issues.
e .the rolls; B, B, B B2 it is curyed from, a

2 12 1 3 i
izontal direction by a-suit-
e guide N, consisting, preferably, of ase-

vertical to a hor
55 :abl

a ‘horizontal direction, it is carried;
W TR ‘e§LR7LchSi i
eries of rolls, Some o
SN Rl
traighten. or.f

- : AN xe il ) e oo At
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8 nd;converted, into a mef

intgra metalnty ;%
1 Strong, perfeef, and homogeneous ;

ind,,

‘of the rolls B B~

the molten metal in the bowl D, as. well as,

..... |

should be made of a

ize-or capacity of ;

The rolls BB, | .

Is arranged.in a,curve, - Asithe.tube |,

cin &I The process of making ebfitiniu

" 441,975 .

compressed metal, and a tube may be made
in this way very rapidly. and.. cheaply and of
_any length or size desired. - .

The vessel D is furnished with guides or
wings d’ corresponding to the curvature of
the rolls B B and extending down to near

Fig.'5, and which fit said rolls snugly and
‘serve to direct thie molten metal in the chan-
nel formed by the annular’ grooves b b, and
“upén the-'tube @’ at the meeting line of the
rolls BB.
... BY our process metal tubes. may be made
of any desired shapeé or cross-section, whether
t:smooth 'or.corrigated, round or 8quare, and
with a round or other form of bore by sim-
ply changing the form of .the grooves b b of
ithe core: F'andpouring-orifice d of | the ves-
.sel' D, or: by.: changing:the shape. of ‘one or
.more of these parts, as may ‘be:necessary, to
rproduce .the: particular: outline of itube: de-
Sivedai s b a0 S wrperet Lt
.. The annular or ring-shaped orifice dof the
vessel D may of course be cireular;as shown
Ain. the.drawings,.oriof other:form;;: according
-as;the tube is-to be-made, Ceylindrical, square,
- or.other.-form: . It should also be understood
-that the-annular; orifice. d. need not'n ecessa-
rily-be a complete:ring or.annulus; but it
.may.be:divided: by webs or: bridges;:as the
- molten .metal will .reanite:-into- a . tibular

1.

-l:stream .after passing.sich web: or: ‘bridges,

‘which break 'or. divide;the: annular: orifice
into two,or-more segments... This form.of the
-annulariorifice is.indicated at Figi6,

-+ 1. The- process .of :making metal tubing,
- gonsisting in.pouring .or passing “a: tubular
.stream of molten metal in:contact:with con-
-tinuously-moving: chilling-su vfaces; substan-
:stially:as specified.:.; o 5 SN L

.. 2..The process of  making seamléss: metal

| tubing; :consisting ~incipouring ‘a " tubular
Lary | stream of _.m_ol.tenunetal:inn‘con't’act;with eon-
|- tinuously-moving chilling-surfaces -traveling

in the direction of' the’ moving stream:.of

g |-molten ' metalland at:an equal or greater sur-

face:speed . than!: the:velocity-of the flowing
/8tream; to. prevent the molten ‘metal from col-
Jecting or. damming up between theichilling-
surfaces, substantially as speoified: s

t:13. The: process sof s making rmeta
.consisting: in: pouring:a itubular
molten metal in contactiwith:eGr
Jmoying:chilling:surfacésiwhic
tub

Al tubing,
Stream of

_ : isarround the
sStream:-ons alll isidésy and simu

sheritubular:molten

[y

%) stream;intoid metal ‘tube:agit passesithe con-
solitintously-moving: ehillingsura ubstan-

tially .as spoeified

bublng, consisting'inpassing dtub ulair?sfgi'eam
of: molten ;metal=in ‘cohtact rwiths cottinu-
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haraeter, having the, qualitics;of, forged; op;

soUslyirevolving chilling-rollssutioun (g thie
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75
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tubular metal stream, substantially as speci- | rolls and while still at a high temperature,
fied, - substantially as specified,
5. The process of making continuous metal ‘ : .
tubing, consisting in passing a tubular metal EDWIN NORTON,
5 stream in contact with continuously-revolv- . EDMUND ADCOCK.
ing chilling-rolls and with an interior man- Witnesses:
drel, and then further rolling and compress- - . M. MUNDAY,
ing the tube as it issues from such chilling- Epw. S. EVARTS.




