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(whone iE 1y coneerig

¢ 16 known that T, CHARLES AL Man-
5_;4115‘;{;; "'af.)’(j'[m SEOWR, hnhw*m..nh of Cambria
ERSTE & of Pennsylvania, have invented eer-
fain new and uselul lnmr yvements 1in Tabe-
SBlanks andin i% Weahmu Proeoss of Making
cheriune:r and Tdo 71@1(11;1, (A ‘(‘iHiL“}ﬁm“()Wlll“
L6 ﬂw A fall, elear, and exact deseription of the
ﬁni.un n':z hoas will enable ot 11{1‘&; skilled in

PRV EDn
the art Ctowiaich appertaius to
L-:: SOLID, .
Sy Invention relates tooan 1111;)1030'11“11 in
‘ h,: }13 and o the method or process of
| 8 10 RIMG, .
X i;mwf 1540 provide a tube-blank , PaLr-
i uariy of iron or steel, which may be (::p{ ned
ip into o scamless tube naving an interior
mm e O superieor {inish, mﬂlb 0f & uniform
il i3 *’11 {L 4 Tog =11‘1rr inereasing or de-
1 Kness, and tree from tuuluney fo
1

J
ER
F

i
)

maloe m}d 1se

Croeusing
split,
th these ends in view my invention con-
inoArss easting an ingob around a core of
yielding refractory mat um], and then, by flat

mlflm.f or s}""ﬂ{llﬂﬁﬂ edgeroliing combined, re

dncing im,., cast ingot ‘m th 31{;]{1111”‘ H,hf_l({my

aterial tnerein to o fattened blank.

Sty inventbion fmtﬂm consists in first east-
g an ingot around a cove of vielding refrac-
fory material 1‘_‘}-:3.1 fially or ¢ ilul""(‘l}« Smmlmdui
by 1‘;1*@”fnilq} worlied metal and then redue-
g the cast ingot to o {attened blank.

.ﬂfy invention further consists in first east-
ing an ingot around a eore of refra ctory mates

riul; secon: iy, redueing the ineot to a flat-
fonoil form, and, i‘tmﬂ] , trimniing the edoes of
{ia{: fiatternod dform to ?mﬂ{,t the blz i
Hy fuvention inmm consists i a fmftuwd
"'410*’1 biank having a partial or complete core
lining of %upwlor metal welded thereto.

?I_} invention further cousisls in certain
steps of procedure and 1n features of construc
tion, which will he herei uutm* more lully de-
seribe L and poiuted oub in the claims.

In the Lf:{*onmamliw drawings, Fionre 1 is
2 view of the ingot cast avound a core of re-
?:J(-t}f‘*" mater 11 the tatter being completely
incased within o primitive tube of previously-
wronght metal.  Tig, 2 rep: uwnt% the samge
reduced to a flattencd form, and g, 3 repre-

vlﬂl Czes frin me{l or'the coni-

j T .
i3 Lj

I{’h,}i -EJ

ends aid to prevent; 51111ttmﬁ'.

. 5, O represent |

PENNSYLVA_NIA.

F MAKING THE SAME.

[ W I,

{No model.)

- ——t—— —m

’111ﬂ0£:-, having modified forms of core, and

I*I;gs 10 and 11 represent modified exterior
torms of blanks. |

- Intheseveral figures, Ampresentsthemgob
metal; 3, the core of y iclding refractory ma-
terial; €, the core- casing or ingot. ]mmfr or

prev 1011%13« -worlked meth], and D lhe wmpleted

blank. ,
in forming the ingot T pl‘quab]y emplay Q
core, B, of 1}0*;1?{1431*6(1 or finely-divided refrae-
tmy material.. When thesaid core is mcased
In previously -worked metal, which may be
hereinafter referred to as “Supeuor” metal,
1t may consist of powdered or ﬁnelyﬂdlmded
grapiille mixed with powdered or--finely.di-
vided dry fire brick or clay. - 'When used with-
out such ecasing, ib, may. consist of powdered
Or finely-divided graphite with powdered or
iinely-divided fire- clay mixed spar Ingly there-
w1t]1 the clay having been mixed in a damp
state and the water hwmﬂ* been expelled by
subsequent baking. The latter steps are for
the purpose of “endermn‘ the core sufficient]

nietal is being cast around it.

1 prefer to east the ingots with the core in-
closed at the ends by 111ﬂot metal. When this
i1s not done, the ends mnay be plugged with
metal or forw :d together or closed in any

ay that will prevent escape of the refractory
Imw il during the first few passes. By my
method of flat .;md cdge rolling the ingot or
blank the tendency of the refr 10(*‘*"&? material
to escape at the ends is soon neutralized by
the friction ol the particles one with another
and with the interior surface of blank.

When working with my preferred form of

incot, the nnttm' of closing the ends is of
minor importance, excepd in the ease of the
edgethickness bemfr very small, when the solid

ingot I work so as to reduce the core to the
for m 6o thin layer as soon as practicable.
A core so formed will readily disintegrate
when external pressure isapplied to the nwot
The above constituents, while fﬁlllllll“" an

-(*lllcwnt core, arce selceted from numerons ‘511‘0-

stances which might be ciuployed cither alone

or in mixed forms with s 1L1~>hr*t01y results.
The extent to which the refractory core ma-

leriad is to be ineascd by the saperior metal
asing or lining, which may he anything be-

()Lhm forms of
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coucrentto retain its 1orm while the mn*(}t
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tween no casing whatever and a complete cas-

ing, would naturally determine the degree of
coherence required of the refractory core.

The core-casing oringot-lining consists, pref-

"5 erably, of wrought metal—iron or steel—freed

as far as possible from redshortness and hav-

ing its surface toward the ingot metal bright
“and in good condition for forming a weld.

The object of the core of refractory material

10 is the same when the'casing of superior metal

~is used as when the core material is used alone,

process. The amount of refractory material

15 required for this purpose when a casing of
superior metal is used naturally depends upon

~ the thickness of the casing and the properties
of the ingot and casing metal. Xor example,

a casing of mild and quite pure wrought-iron

20 or steel surrounded by ingot metal high 1n
carben might be reduced without the use of

refractory material within the casing; but a |
tube constructed from such a eombination of

- metals would notf in general be desirable.
25 Thé advantages of the partial casing for the
" core are, first, it strengthens the weakly co-
herent (friable) core, thus enabling a more
friable core of & given size to be employed or
g larger core of a given degree of friability
20 than could be employed without such partial
casing; second, 1b fornishes a smooth regular
and dense interior o the ingot. This in most

cases is of greater importance ab the edges of

 the slit than elsewhere, since it i8 ab those
25 points that the
"~ opening the blank, and there I8 where the
greater danger of splitting occurs both in flat

rollingand in opening. . S B
Tn cases where the edge strengthening is

40 nob necessary, because of the final shape of the

~tube or little strain in opening, the casing
forms a finished interior and welds to the in-

got metal so perfectly as to almost or quite

lose its identity.
45 The refractory core, either alone or W

ing been located within a mold, the 1ngot metal

is cast around it, producing an ingot such,

tor example,as shown in Fig. 1, the shape pre-

zo ferred being rectangular in cross-section, with
‘eorners beveled or rounded. S

The shape of the core is preferably a flat oval

in cross-section, as shown in said Fig. 1, and

the sides of the Ingot at points opposite the ex-

== tremities of the longer transverse axis of the

_ ¢avity are preferably thinner than at interme-

diate points, since the former admits of the

pressure frora the rolls in flab rolling being

cxerted more directly on the core material,

6o and thereby prevents phe crowding of core ma-

terial or the ingot metal, or both, lateraliy
during the rolling, while the thinning of the

ingot metal at the edges of the core adinits of

- reducing the ingot to & completed blaily with

65 bubt slight edge-finishing, or possibly without

any cdge-finishing.

greater strain will come 1n

. ith its
~ partial or complete svperior metal casing, hav-

by hammering or by fla rolling, orby flat and -
edge rolling combined, t0 a flattened fofm—
such as is represented in Kig. 2, for example. 70
The reducing-rollers are preferably so shaped

or applied in such a manner that the reduced
ingot, as represented in Fig. 2, will have the

metal disposed so that there will be a some-
what inereased thickness of metal at the ends 75

Jdand at one or more corresponding points,
d, on opposite sides of the blank between the .
| | enas. The object of the increased thickness
in g0 far as it prevents the interior walls of
the casing from welding during the reducing |

at the ends is to furnish the additional metal

required in opening up the ‘ends without re- 80

ducing the general thickness of the tube-wall
at those points, and the exterior bulging of

the metal at intervening points is for the pur-

pose of providing work, and hence bite for a -

nair of rolls to draw the blank over a ball or 85 -

mandrel. The bulging of the metal 18 prefer-
ably at points about one-half the distance from .
the edges to the center of the flattened form,
as shown in Fig. 2; but they might be located

at other points, and more or less than two pairs go

“of such ribs might be formed.. .

When the relative thicknesses of the ingot
metal opposite the edges and sides of the core .
are determined carefally with a view to econ;

omy- in material and a saving in the rolling 95_}.

process, the flattened form shown in Fig. 2
may become the completed blank ready to be
opened up into a tube without further finish;
but when such care has not been taken or has

failed to produce the desired results, the blank 100 -

is completed by trimming the edges of the flat-
tened form, and thereby making the metal at
the ends of the completed blank the desired
thickness. . | L

During the Process of castiﬁ'g the ingot,'or 105

daring the process of reducing the ingot to the -

flattened form, or partly during both, the lin- -

ing or casing of siperior metal becomes
welded to the ingot metal, and the completed

blank bas the appearance of a homogeneous 110 ﬁl |

mass of metal provided with an interior slit,
The modified form of core shown in Figs. 4,

5,6, 7,8 and 9 represents a few of the numer-

ous forms which may be employed in forining

the ingot, and the modifications shown in Figs. 115

10 and 11 represent two of the many forms.

which the blank may have as it comes from

the rollers. . . - o
The particular form of blank which 18

adapted to be opened into a circular tube ig 120

not herein particularly pointed out and dis-

| tinguished from blanks adapted for other forms .

of tubes, as the same is intended to form the
subject-matter of a separate application, and,

so far as the explanation herein made may be 125

applicavle to the circular form only, I wish to
reserve the privilege of making thesamea part
of said separate application,

*

Having fully described my invention,what T

claim as new, and desire to secure by Letters 130 N

Patent, is— R
1. In the process of making a tube-blank,
the following steps, viz: first, casting an ingot

The ingdt™ds thus lormed is reduced, either | around a core, the wall of which consists wholly

|||||
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