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"UNITED STATES

~nal and internal 1)ressur
by the action of rolls.
‘briefly and generally described as consisting,

PATENT OFFICE.

WILLIAM T. BROOKS, OF NEW YORK, N. Y., ASSIGNOR TO ELISHA P. WIL.
BUR OF BETHLEHEM, PDNNSYW ANTA.,

IMPROVEMENT IN THE MANUFACTURE OF METAL TUBING.

Sy ecification forming part of Lettets Patent No. 146.868, dated Jacuary 27, 1874} application filed
| June 25, 1873. |

To all wchom it ma Y CONCErn:
Be it known that I, WILLIAM FORMAN

‘BRrRoOOKS, of the city, countv, and State of New

York, have invented certain Improvements n
the Manufacture of Metal Tubing, of which
the following is a specification:

This invention relates fo a process of manu-
facturing metal tubing, including tubes of ¢ ho-
nmﬂ‘eneous” 1ron and steel in which a seam-
Iess tube is produced from a Dblock having a
passage formed through it, and which 1s atter-
ward shaped and drawn, or redueced by exter-
produced, 1 part,
The invention may be

first, in a metal block or casting, formed with
losses on - opposite sides to provide for the

 passage of holes in said sides, arranged pret-
~erably or primarily to project partly within

the bosses and partly within the body of
the block, and which opposite holes are con-
nected by an opening made between the
holes. These bosses and holes provide for
the subsequent opening of the block without

risk of bursting or breakage by leaving loops

- Ness of the tube.

~metal in all directions,

- nmndrel

on opposite sides of the block as the latter 1s

rolled into a slab, and the bosses serve to de-

termine the thickuess and uniformity of the

tube, they being, in the course of the process,
sawed, more or less, off, according to the thick-
A flanged core or core rods
with plate in between them are inserted within
the block to give shape to the open or looped
slab as it is rolled from the block, and to pro-
vide for a proper pro rata reduction of the
The opening of the
tube is afterward effected by tluid, vapor, or

cas, under pressure, introduced w 1t11111 1t, and
the tube subsequently passes through rolls op-
erating in connection with a smtably shaped
Seamless metal tubes may thus be
made perfectly sound and solid without risk
of bursting, and the same block be used to
make tubes of different thicknesses, with the
ﬂrefmtest umfermlty as regards a nwen_ 1—}11@]1-
ness.

Having thus speeified the object and nature
of ‘the mventmn its description will be pro-
ceeded with in referenre to the accompanying
dra“ ings. '

Figure 1 represents an end view of a block
of hommen eous metal, formed by casting, roll-
ing, hammerm or by ftny or all of these ‘meth-
ods combined, W1th bosses at opposite sides,
and provlded by drilling or otherwise, with
holes m"ranﬁed to Pl‘Q]BLt into the bosses and
within the bedy of the block throughout the
depth of the latter, in illustration of the first
or an early stage of the invention; Iig. 2, b
similar view ef said block within a receiver
used to hold it while being opened between
the opposite side holes and pressed to form, as
represented; Fig. 3, a like view of the same
when removed from the receiver; Fig. 4,aview,
showing such Dblock with a ﬂfmged meta.lhe
core mserted in its opening; Fig. 5, a view of
the flanged metallic core. detaehed I‘lg 6, an
end view of the block with said core therein
after the former has been closed on-the core
byrolling; Fig.7,alike view, showing a further
reduction and pwpamtmn "of the Dlock to a

point when the bosses are sawed off. I, 8

is a view of the block and core in it after the
bosses have been removed and the block has
passed rolls, which give to its top and bottom

surfaces a contour or outline corresponding

with that of the slab to be produced. Iig. 9
represents a cross-section or end view of the
slab; Fig. 10, a view showing the same as
olaened a few. 1uel1es more or less at 1ts one
end; Iig. 11, a rlew of the same swaoed to
form as represented preparatory to further
openmn it.  Fig. 12 represents a modification
of Fig. 4, the same showing either a casting
or bloek of metal with opening through it, as
described, and with two core-rods and aQ con-
necting-plate between them inserted therein in
place of the flanged core previously referred
to. Iigs. 13 and 14 show longitudinal views

of said core-rods detached. I‘lﬂ'. 15 represents
a block or casting of metal with a metallic
core, which 1s 111serted in the mold previous to
pourmn the metal round it to form the block.
Tig. 16 is a similar view to Fig. 7, but with
a diminished reduction of the bosses, leav-
ing one-half more margin between the core
end the exterior of the block on the sides
having the bosses; Fig. 17, a view of such
bloclk fmd core 1n. 1t ‘Lﬂ@l‘ ﬂ}e reduction has

‘been made of the bosses, and after the block,
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as 10 If1g. 8, has been rolled to give to its top !
and bottom surfaces an outline corresponding |
with that of the slab to be produced; TFig. 18,
an end view of the slab produced from said
bleek., Ifig. 19 represents an end view of the
block and core, shown in Fig. 16, after edge

rolling to one-third the width, and correspond-
Ingly reducing the margin between the core
and the boss sidesof the block; Fig. 20, a cross-
section orend view of the slab produced from
the block shown in IMg. 19. TFig. 21 repre-
sents a partly broken side view of the slab
shown in Fig. 19; Tig. 22, a side view of such
slab opened: a few inches from the end, as
shown in IFig. 10; Tig. 23, a like view of the
same when swaged to form, as shown in Fig.
11, and with a recess in its flange for a pur-
pose hereinafter explained; Fig. 24, a further
like view of the same, attached at its swaged
end to a hydraulic pumyp or connection thereof,
also closed by a clamp at its opposite end, and
as partially spread between such two points
by the fluid injected by the pump. Fig. 25il-
lustrates an end view of anipple forming part
ot the hydraulie-pump connection which en-
ters the swaged end of the slab. Tig. 26 is a
longitudinal seectional view, representing the
tube In its preliminary oval, and subsequently
rounded, form as passing over a mandrel hav-
ing two bulbs, and between two pairs of disk-
rolls.  Ifig. 27 iy an end view of the oval-
shaped tube- as it enters the rolls; Ifig. 28, a
similar view of the tube as it leaves the rolls;
Fig. 29, a crosg-section of the one bulb of the
mandrel between the first pair of rolls, nsed
to prevent the metal from buckling; and Fig.
30, a similar view of the other bulb between
the second pair of rolls, nsed to give form to
the interior of the tube. |
The process of manufacture applicable to
tubes of homogencous iron and steel is as fol-
lows: Ifirst, a billet is produced from an ingot
which is cast of larger sectional area than the
biilet required, so that there will be sufticient
metal to-consolidate the latter by hammering
or rolling, or bhoth, in bringing it to the de-
sired form.  The length and size generally of
the ingot will vary with the dimensions of the
billet to be produced. In preparing the ingot
1t 18 desirable that it should be lheated grad-
ually, and ultimately to such a degree that
when hammered or rolled to a billet the latter
will be solid, and as free as possible from all
defeets.  The billetis then sawed transversely
Imto sections, each of the length required to
produce a given length of tubing, which may
be ultimately divided to make one or more
tubes of a specified length, and the same sec-
tion, by edge-rolling, be used to make tubes of
different sizes. - :
Iach of these sections constitutes a bloclk,
2, (Fig. 1,) with oppositely-arraneed bosses a
(. on two of its sides,  Said block, when cold,
15 piereed by drilling with two holes, & b, ar-
ranged to project partly within the bhosses and
partly within the body of the block, through-
out the depth of thelatter.  Said bloeck is then
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placed in a receiver or Jig, and thé metal be-
tween the holes b b 1s split or opened through-
out the length of the block, thus forming a
connecting opening between the holes, and di-
viding the block between the latter. Said
block 1s next put in a receiver, B, (Ifig. 2,) con-
structed to confine the block within a given
space, when a former or plunger is forced
through the split which connects the holes on
opposite sides of the block to give the latter a
form substantially as represented in Figs. 2
and o, widening the split between the side

holes into an enlarged opening, C, and al-

tering the configuration of the side holes,
as shown In Figs. 2 and 3, so that the com-
bined apertures form an opening somewhat
of the shape of the letter I.. Such perfo-
rated bloclk is now put on a spud, the shape

of which, in its transverse section, corresponds

with the opening in the block, but smaller, so
that when the block on the spud is passed be-
tween rolls 1t will be passed oft' the spud, and
the opening through the Dblock be partially
closed and the bosses a @ changed in shape,
as represented 1 Iig. 4. The block is then
reheated and a flanged metal core, C, placed
within the opening in the block. Said core,
at its flanged ends, should not be wider than
one-third, or thereabout, of the thickness of
the block at the places of their insertion, and
the core should be coated with graphite to
prevent welding and be entered cold within -
the block to insure a smooth interior swrface.
It preferred, the core, instead of Deing made

111 one piece, may be composed of independeat

core-bars d d, I'igs. 12, 13, and 14, with a plate,
¢, arranged between them. [Furthermore, the
block, instead of being produced as described
with reference to Iigs. 1, 2, and 3, may be cast

around the graphite-coated metal core C, as
represented . Fig. 15, with the bosses shaped

1o correspond with the form shown in Fig. 4.

The block, as previously deseribed with refer-
ence to Ifig. 4, being now rcheated and the
core mserted therein, it is passed through rolls
of sufficient draft to make the block close on
the core and leave the metal of the block of
the same thickness oneither side of the flanges
of the core as the width of said flanges, as
shown in Iig. 6 and in Fig. 16, when the cast-
g shown in IFig. 15 is used. The block and
core arranged within it are then both heated
to a uniform degree, and the same flat-rolled,

leaving guiding grooves ff, Fig. 7, (or Fig. 16,)

in the top and bottom of the block., These
grooyes serve to receive a rib arranged on a
table or support on which the block is placed,
1 order that the block may be uniformly cen-
feredand clamped on the table swhile the bosses
are being either wholly sawed off, as in Tig. 7,
or partially removed, as in Iig. 16, according
to the thickness of metal required in the tube.
The block with core in it is next passed be-
tween a series of-grooved rolls, the faces of
which have a contour or outline corresponding
with the transverse top and bottom outlines
of the slab to be produced. This brings the
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~ block and core in- it to the conditions repre- |

sented in Fig. 8, (or 17,) till, by continued roll-

ing, the slab D shown in Iigs. 9 (or 18) and
21, 18 pl‘oduced ‘When near the finish the

Slab should be passed between chilled box-

~ rolls conforming to the finished cross- bectlon
- of the slab.

- It may here be observed, however, that 1n-
stead of reducing the block aS descmbed it1s
~ preferred, atter the block h‘lS been closed on
the core and the whole reheated, to pass the

samethrough astand of universal rolls orooved

~ to receive seveml sized blocks previous to cut-
ting off the bosses, which latter may be done

when the block has been reduced one-half its

original thickness. The blocks, with the cores
in them, should then be passed between three-

high rolls to mnearly finish, and afterward
_through a pair of chilled rolls to finish.
‘The slab D is now cut off at one end. Said

severed end is opened for a few inches in the
length of the slab, as shown in Figs. 10 and
22, Such ol)ened end of the shb is then

i e @

swa ﬂ'ed as represented in Figs. 11 and 23, and

~ the same fitted over a 1111)1)13 of a hydraulic
- machine or pump and gripers screwed down
to clamp the swaged open end of the slab and
to enter notches ¢ in the flanged portions of
said end to keep the slab from being forced
off the nipple when fuid is forced 111t0 the
slab to open it throughout its length, or nearly

so, the opposite end of the slab bemﬂ closed |

~and secured by a clamp, all as 1‘epwsented 111

- Tig. 24 This opens the main body of the
~slab to an oval form, after which it is disen-

eaged/ from the pump and clamps and the ends
_ot the slabs opened to correspond with the re-
mainder -of it preparatory to completing the

opening and shaping of the slab into a rounded

tube, to do which the oval hollow slab (shown
-~ at Flg. 27) 1s heated and passed between two
pairs of disk-rolls, G H, and over a mandrel
having two bulbs, I J, the bulb I between the
first pair of rolls sery mn to prevent the metal
from buekling, and the bulb J between the

second pair ot 1011& answering to give form to

the interior of the tube, md_ 1n cmyuuctlon
with said rolls, to shape the tube, as repre-
sented at If1g. 23.

It will here be remarked, in wnelusmn that

’rhe flanged or X-shaped core as seen 1n I‘1 o's.
4 and 5, or the bars d d of the similarly Shapcd

. but sectionally-constructed core, seen in Fig.

12, should be made of the same metal as the
| bloc,k or casting, or of metal that will roll pro
. or casting.

The cutting or sawing of the bosses a ¢ reg-
ulates the thiekness of the tube. YWhen the
bosses, instead of being cut oft flush with the

sides of the block, as represented in Ifig. 7, are

sawed off outside of such faces or sides, as s shoywn
in Fig. 16, the block, previous to such cutting,
| :-.110111(1 be edge-rolled, so that it will enter the
- groove in the rolls intended for it. The sub-

wequent rolling will erowd the metal above
and below such cut portions laterally and fill
'the space in the grooves of the rolls.

I extra

thick tubes are wanted, the opposite side holes

in the blocks must be amanged nearer to each

other—that is, further from the exterior of the
bosses, thus lefwlnb the metal of the bosses
thlcker outside of the holes.

Castings with an ordinary sand core, or blocks
having the core - bars and connectmg metal
plate 1nserted within them, also ecastings with
flanged cores, are treated the same as the sphit
blO(’l\b-

Various-sized tubes may be made from the
same block by edge-rolling previous to sawing
off the bosses, or even afterward , provided the
bosses are removed, so that the pro rata roli-
ing will leave the me’ml at the margin—that

18, the metal between the core and the exterior

oi the thickness required for the tubes.

‘In making the holes b b, Fig. 1,1n the block,
the e¢enters of said holes should each be within
their respective sides of the block to an extent

equal to the thickness of the tube required,
provided the bosses are to be sawed oft flush
with the sides of the block, as in Fig. 7. Thus,
if the tube 1s to -be one- elnhth of an inch thch,
the centers of the holes b b must be one-eighth
of an inch within their respective sides of the
block. If the tube is to be three-sixteenths ot
an inch thick, the bosses should be sawed oft
one-sixteenth beyond the sides of the block,
and so on, accordm o to the thickness of tube
required.

The tubes, after being finally and fully opened,
may be sized by well-known methods, to put
them in merchantable order. When it is de-
sired to give them a high or extra finish, they

-may be “annealed fmd pickled and p‘lﬂsse(l

through dies over mandrels. .

What is here claimed, and desir ed to bt, 8-
cured by Letters Patent, is—

1. The method of constmctnw or producing
the block, preparatory to its final conversion
into a tube, by forming bosses a a at 1ts oppo-
site ends; zmd holes b D partly entering said
bosses and the body of the block, and “Qivid-
ing the metal between the said holes CSSCIL

-tlallv as herein shown and deseribed.

2. The flanged or X-shaped core, construct-

ed whole or in sections, for use Wlthm a bloelk

or body of metal of or from which the tubing

is made, substantially as described. .

O Thc process, herein desecribed, of manu-
facturing metal tubes from a blooh or casting
having mde bosses and an opening through it
arrang ed in relation with the bosses, as spect-
fied, and fitted with a metal core, by flat and
edge rolling the block, severing the bosses from
the latter, spreaduw 01:' opening the looped hol-
low slab, SO produced by the internal applica-
tion of gaseous or fluid pressure, and after-
ward fur ther opening and shaping the tube by
means of volls and a mandrel, as herein set

forth.

WL . BROOKS,

Withesses:
MICHAEL RRYAN,
FrRED. H AYNES.




	Drawings
	Front Page
	Specification
	Claims

