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To all whom i1t may concern:

Be it known that we, EDWIN NORTON, of
Maywood, Cook county, Illinois, and EDMUND

ADCOCK, of Chicago,Cook count-y, Illinois, eiti-

zens of the United States, have invented a
new and useful Improvement 1n Apparatus
for Manufacturing Metal Tubing, of which

the following is a specification.

Our invention relates to apparatus for mak-
ing tubes of iron or steel or other metal or
alloys. Heretofore such tubes have either
been cast in a tubular mold or else formed by

welding, brazing, or otherwise uniting the

side edges of a strip formed to the desued
shape. The cast pipe so produced is liable

to be defective from imperfectionsin the cast-

ing, may be easily broken, and can only be
produced in comparatively short lengths, and
cannot be economically made of small diam-
eter. The welded or brazed pipe produced by
the old method can also only be made of com-

- paratively short lengths, cannot be made eco-

nomically of large sizes, and is frequently
liable to part at the weld or joint.

The object of our invention is to plowde
an apparatus by which seamless metal tub-
ing 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.

In our mventlon a tubular stream of molten
metal is poured continuounsly between and in
contact with continuously-moving chilling-
surfaces, preferably hollow revolving rolls
filled with water, which surround the tubular
stream on all sides, and set and shape the
molten metal and convert it into a metal tube,
while the interior of the metal tube isguided
and shaped by an internal mandrel or core.
The internal mandrel or core, in connection
with the pouring-vessel, causes the molten
metal 1ssuing thel efrom to flowin a hollow or
tubular shaped stream. The chilling -rolls
are furnished with peripheral grooves corre-
sponding in ¢ross-section to the form of the
tube or pipe produced. Two or more rolls
may be made to revolve together. 'I'worolls

R T .

| round the stream of molten metal on all sides

and set, chill, and shape it. A greater num-
ber of rolls may, however, be made torevolve
together for this purpose.

Om invention consists in the eombmatlon |

with a pouring-vessel and a core or mandrel
whereby the metal may be made to flow in &
tubular-shaped stream, of chilling-rolls be-
tween which the metal stream flows and by

‘which it is converted into a metal tube.

50

The invention further consists in the com- -

bination, with such core, pouring-vessel, and
rolls, of a cutter, which may be etther station-
ary or rotary, and either in the nature ot
knives or grinders for removing thin fins or

webs which may be. formed upon the metal

tube at the point or points where the 16\701\"
ing chilling-rolls meet.
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Ib fur thel consists in the combination, with

the core, pouring-vessel, and chﬂhnn'—rolls, of
a second pairor set of rolls for further rolling
or compressing the metal tube, while it1s s’mll
at a high tempemtme, acs it issues from the
chilling-rolls. |

It fmthel consists in ‘[he novel devices and
novel combinations of parts and devices here-
in shown and deseribed, and more particu-
larly pointed out in the claims.
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In the accompanying drawings, which form

a part of this specification,andin which simi-
lar letters of reference indicate like parts,
Figure 1 is a side elevation of the apparatus;
IFig. 2,
nal section. Fig. 3 is a horizontal section on
line 3 8 of Fig. 2. Fig. 4 is a detall view ot
the shearing wheels or cutters, and Fig. 5 18
a partial vertical section on line 5 5 of Kig.
2. Fig. 6 shows a modified form of the annu-
lar ouﬁoe 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 f01 the different parts of the machine.

B B are a pair of revolving wheels or rolls,

having half-grooves 0 0 in their peripheries

conforming to the exterior shape of the tube
desired to Dbe produced. As shown in the

provided with peripheral grooves will sur- | drawings, the annular grooves b are semicir-
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a partial central vertical longitudi- .
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cular in cross-section, as. the machine is de-
signed to produce a pipe or tube in the form
of a hollow ecylinder. The grooves 0 may,
however, be made of any desired form, ac-
cording to the form of the tube desired to be
made. Therolls Baremadehollow, and have
hollow shafts B’,through which wateror other

cooling-fluid is admitted into the rolls I3 from

the supply-pipe C and discharged through the
exit-pipe C’. The water entering at the cen-
ter ot the rolls flows out through the branch
pipes ¢, which connect with the interior of
the rolls near their periphery, so that the wa-
ter will circulate to the periphery of the rolls.
- I 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 x flows directly
down between and in contact with the walls
of the groove b in the periphery of the rolls
IB. The stream of molten metal flows in a di-
rection tangential to both rolls.

F 1s a core or mandrel conforming in cross-
section to the bore of the tube designed to be
produced. The purpose of the core or man-
drel 1s to give the stream of molten metal as
1t passes from the vessel D, tubular or hollow
shape. The lower end of this core or man-
drel F may preferably project down to or be-
yond the meeting line of the rolls B B—that
1S to say, to the line joining the axes of the
rolls. The core or mandrel F, in connection
with the pouring-vessel D, thus serves to give

- the pouring-vessel an annular orifice d, so

35

- 10 make, the core hollow and provide it with {-
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that the stream of molten metal issuing there-
from will be of a tubular shape.

T'o protect the core F from injury by the
heat of the molten metal, we make, or prefer

a central web £, dividingit into two compart-
ments or passages f’ f/, so that water, air, or
other cooling-fluid may be forced entirely
through it from the supply-pipe G and out
through the discharge-pipe G’.

To prevent the hollow core F from injury
from the heat of themolten metal in the bowl
D, as well as to prevent the chilling of the

molten metal therein by the mandrel, we sur-

round or coat the mandrel I with a refrac-
toryenvelopeorcasing F’. This may be made

~ of any suitable material known to those
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skilled in the art, according to the particular

kind of metal of which the metal tube is be-

ingmanufactured. Theportion f/* of the core
B adjacent to the orifice d in the vessel D

should be made of atapering or conical form,
so that by raising or lowering the core ¥ the
size or capacity of the annular orifice d may
beregulated or entirely closed. Thethreaded
nuf F* serves to raise or lower the core F. A
second pair of rolls B* B* may be employed
below the rolls B B, the same being of a simi-
lar construction to further chill or cool the
metal tube as it issues and further roll and
compress it. The rolls B B, as well as the

rolls B? B? revolve in the same direction that

the stream of metal flows, and preferably at | break or divide the annular orifice into two

curve.

441,374

anequal su rface Speed with the velocity of the

issuing stream of molten metal, so that the
molten metal will notdam up between therolls.
A pair of cutters I H, preferably rotary
cutters, though stationary ones may be used,
serve to remove any fin which may be left or
produced on the metal tube at the meeting
point of the rolls. | S
The rolls B B and B? B?% as well as the ro-
tary cutters H II, are driven from the driv-
ing-shaft K through suitable connecting-gears
K’.  As the tube issues from the rolls B B B?
B? it is curved from a verticalto a horizontal

‘direction by a suitable guide N, consisting,

preferably, of a series of rolls arranged In a
As the tube issues in a horizontal di-
rection it is earried by a conveyer P, consist-
ing, preferably, of a series of rolls, some of
which may be used to straighten or further
roll thetube. Asthe tubularstream of molten

75

S0

metal x flows or passes between the chilling- -

| rolls B B thestream of molten metal isshaped

and set and compressed against the core or
mandrel I and converted into a metal tube
2’ of sound, strong, perfect, and homogeneous
character having the qualities of forged or
compressed metal, and a tube may be made
in this way very rapidly and cheaply and of
anv 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 the
meeting line of the rolls, as indicated in Kig.
5, and which fit said rolls snugly and serveto
direct the molten metal in the channelformed

| by the annular grooves b b, and thus to pre-

vent the formation of fins or webs upon the
tube 2’ at the meeting line of the rolls B B.
By our apparatus metal tubesmay be made
of any desired shapeor cross-section, whether
smooth or corrugated, round or square, and
with a round or other form of bore, by sim-
ply changing the form of the grooves b0 of
the core I and pouring-orifice d of the vessel
D, or by changing theshape of one or more of
these parts, as may be necessary, to produce
the particular outline of tube desired.

The curved wedge-shaped wings or exten-

‘sions ¢/, which fit down between the chilling-

rolls B B at each side of the annular groove b
therein, may conveniently be made integral
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with the vessel D; butitisobvious thatthese

wings or blocks d’,which fit between the rolls,
may be attached or supported by any other

suitable portion of the machine and be made

separate from the vessel D. |

- The annular or ring-shaped orifice d of the
vessel D may of course be circular, as shown
in the drawings, or of other form, according
as the tube is to be made cylindrical, square,
or of other form. It should also be under-

stood that the annular orifice d need not nec-

essarily be a complete ring or annulus, but
may be divided by webs or bridges, as the
molten metal willreunite into a tubularstream
after passing such webs or bridges, which
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OT more segments.
orifice 1s indicated at Fig. 6.

We claim—

1. In anapparatus for making metal tubing
by rolling fluid metal, the combination, with
chllhnn*-lolls, of a pouring-vessel and a man-
drel or core for directing a tubular stream of
metal between the volls, substantially as
specified. |

2. The combination, with a pouring-vessel
D, of a hollow mandrel F and chilling-rolls,
Substantmlly as specified.

3. The combination of pouring-vessel D,
hollow mandrel I, having separate Supply
and discharge passages 7’ 1/, so that the cool-
ing-fluid may be made to circulate continu-
ously through it, and chilling-rolls, substan-
flally as speelﬁed

4, The combination, with c,lulhnfr-mlls hav-
Ing grooved Dempherles, of a pouunn-vessel
furnished with a device for causing a tubular
stream of metal to flow thelefrom between
sald chilling-rolls, substantially as specified.

5. The combination, with a pouring-vessel
having an annular orifice, of moving c¢hilling
devices between and in contact with which
the metal is poured, substantially as specified.

6. The combination, with chilling-rolls hav-
ing grooved peripheries, of a pouring-vessel
having an annular orifice, substantially as
specified.

7. The combination, with a pouring-vessel,

of & core or mandrel and chilling-rolls, said |

This form of the annular |

mandrel extending down to the meeting line
of said rolls, substa,ntlctlly as specified.

8. The combination, with a pouring- vesse]
of a mandrel, Chllll]]ﬂ‘-lou‘: and a second pair
or set of rolls for further rolling and com-
pressing the metal tube as it issues, substan-
tially as specified. .

9. The combmatlon with a pouring-vessel,
of a mandrel,chillin G‘-I‘Ollb, acurved guide,and
a horizontal conveyer consisting of a series
of rolls arranged horizontally, Substa,ntla,llg
as specified.

10. The combination,with a pouring-vessel,
of chilling-rolls 1evolvmﬂ together, between
which the stream of metal is pouled from

said vessel, and a cutter for removing fins,

substdntla,lly as specified.
11. The combination, with a pour mﬂ‘-vessel

and a mandrel, of 1"evolwm chlllmﬂ'-rolls be~

tween which the molten metal is poured, and
curved wings or blocks d’, fitting between
said rolls, substantially as speeiﬁed.
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12. The combination, with pouring-vessel .
; v o

D, of vertically-adjustable core or mandrel F,
having a tapering portion f? for regulating or

stopping the flow of the molten metal, and

revolving chllhn g-rolls substan‘rmlly as speci-
fied.

EDWIN NORTON.
| EDY[UND ADCOCK.
Yitnesses:

H. M. MuNDAY,
Epw. S. EVARTS.
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