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" This invention relates to the manufacture
of rolled or drawn hollow articles; and is
especiall apglicable for- making stay-bolt
iron, although it may be applied to many
other purposes. :

Heretofore long hollow bars have been
made by taking a solid billet and drilling
it from end to end, and then rolling down

to size. Stay-bolt iron has usually. been .

rolled; then cut to length; and then drilled.
This is a costly operation because of the loss
of metal, and the Iabor incident to the drill-
ing. There has also been difficulty in’ pro-

“ducing a bar with a straight hole through

its length. : -
My invention consists essentially in the

economical production of hollow bars by

building up a hollow fagot. by arranging
rods or bars around a hollow metal. core,
heating the built-up fagot to a welding and
rolling temperature, rolling the heated fagot
down to the required size and section, at the

same time. preserving the desired direction .

of the hole through the axis of the bar.
A fagot may be built up of plates, flat

" bars, and even of scrap; but the resulting

bar, would not be suitable for the manufac-

. ture of staybolts, in which great strength
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" and reliability are essential. I have found

that by building up my fagot of bars of

stnall section, and themselves of good quali-
ty, and then by rolling down by steps to the
required size, I obtain a finished bar of un-
usual strength and soundness. S

T -use my process particularly for the pro-
duction of Eollow staybolt iron, from end
to end of which runs a tell-tale hole; but I
do not limit my process to.the production of

- hollow iron bars, for by the same process 1
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* cable to the rolling of iron.

can produce hollow bars of other weldable
materials such as low carbon steel.

In describing my process I use, for the-

a fagot by assembling iron bars or rods.

around a hollow central core, as shown in

Figures 1, 2, and 8. In Figure 1 the fagot

is formed by setting up a wrought iron pipe
‘A ; and concentrically with this pipe I set up
another second and smaller wrought irom
pipe B -of the same length. The space be-
tween these pipes I then pack with iron bars
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or rods C, with the axes of the bars lying . ‘

approximately parallel to the axes of the
two pipes. Thesizes of the two pipes will de-
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pend very much upon the length of stay-bolt. -

iron which it is desired to roll; but for usual

lengths the size of the outer pipe A may be
from 4-inches to 6 inches, and the size of
the smaller pipe may be from' 1 inch to 114
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inches. The length of the {wo ‘piﬁes is-pref-

iarably 80 inches; though it may
less. = - N :
Another way of making this fagot is
shown in Figure 2. It is not always desir-

e more or.

‘able to use a piece of commercial wrought

iron pipe for the envelope of the fagot. I
can use flat metal or bars by rolling. pieces
of suitable length and{width to a_semi-cir-.
cular section, as shown at D in Figure. 2.
In this case the two semi-circular sections
D are set up, and bound around with wire

cular plates D and hollow iron core B.
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E. The wrought iron rods or bars are then |
packed into the space between the semi-cir- *

In Figure 3 I show another method of ‘

forming the fagot. In this case I set up.in
a form flat bars F of suitable width to form-
in section an octagon or a hexagon, or other
polygonal figure, of the desired size.
the hollow wrought
ter; then I pack the space between it and
the surro‘im(fing plates with the wrought
iron rods or bars C; and then I wrap the

“enveloping plates around with wire to se-

sake of brevity.and simplicity. terms appli- -

.

Referring to the accompanying drawings
which form a part of this specification:
. Figure 1 shows in end. elevation a method
of building up e fagot. - ' ,
~_Figures 2, 3, and 4 show other methods of
building up the fagot. . - =
"Figure 5 shows a fagot in side elevation.
Figure 6 shows 4" detail of the rolls. .
Figure 7 shows in detail the manner in

which the bore of the finished bar is cleaned. -
~In-carrying out my invention I produce

for instance,
.or bars around the hollow metal core, and

‘then wiapping

“the first and

moved from the form. . : _
The fagot may be built-up in other ways;
by suitably arranging the rods

the bundle tightly with wire,

inafter; and ‘I then thrust the fagot into
4 heating furnace, and raise, to a welding
and rolling temperature. I then remove

Tset. .
iron core B in the cen- -
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cure them in place. before the whole is re--

asin Figure 4. TR
" The faugot built up, X fill the core with'
refractory material, (2}, as explained here-

the fagot, and send it immediately tlirouE: v

succeeding passes of the rolk
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Tt has been found that if a hollow billet or

E fagot is rolled through succeeding circular

passes, it will turn and twist, so much so that
the hole through the center of the bar will
become very much distorted, and may even
at-places become closed. I have found that

I can prevent the turning of the bar, as it

is reduced by the rolls, by using rolls hav-

' “ing passes octagonal or hexagonal in shape;

Y

in other words polygonal, rather than one
sided, such as the circular pass. In the
drawings I have shown rolls having octag-

onal passes H. It should be noted that in
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. feeding the bar J into a pass I do not turn

the bar so that its angles. come in contact
with the flats of the pass; but I feed it in
with its flats in approximately the same
planes as the flats of the pass. By this‘man-
ner of feeding, the bar is less liable to dis-

‘tortion; and i§ is mor¢ readily reduced to

accurate size. N

I have also found that there is the least
distortion of any kind when the number of
passes is the greatest, so that the reduction
in size at each pass is small. - I therefore
prefer to use from sixteen to twenty passes
for the finishing of my bar. Of this number’
of passes the last one, or finishing pass K, is
circular in form, to bring the iron finally to
the desired shape. This is an important
point in connection with bars for stay-bolt

. iron. S
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During the process of heating and rolling,
the center: hollow core, and the rods, and
the outer envelope become welded together;
and there is produced a long bar of accurate
size, perforated from end to end with a small

hole. 1In the case of bar rolled for stay-bolts I

this hole is usually % to 4% of an inch in
diameter. .

In order to prevent the collapse of the in-
ner metal core during the heating or rolling,
I pack the said core with a refractory ma-

terial, G, preferably without any binding"

material, ‘except that with some refractories
I may use a small quantity at each end to
hold the refractory material in place dur-
ing the heating and the first part of the roll-

-ingFof the fagot. My usual practice is to

plug the ends of the metal core after filling
.1t with the refractory materials;. For the

“reftactory material I may wuse any sub-
+ stance which will not. fuse at a rolling tem-
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perature for example, silica sand, soap-

‘stone, graphite, carborundum sand, zircon

sand, eléctrically sintered alumina; or mag-
nesiy, or-any other granular or powdered

refractory material the fusing point of which

is higher than the temperature of the metal
when heated for rolling. x '

"The removal of ‘the réfrﬁct‘ory material

from the finished bar has heretofore been a

- difficult operation, and a costly one. I have

found a simple and: inexpensive method of

removing the refractory core. I mount the
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bar in a lathe or other mwchine by which it
may be revolved on its axigjand
metal tube, approxzimately-as long as the
bar, and of a size small enough to enter the
core-hole "easily, to a source of supply of
compressed air. I start the bar (sée M in

Figure 7) revolving more or less rapidly, .

and I then introduce the free end of the
metal tube, N, into the end of the core-hole;
and turn on the compressed air. The-object
of rotating the bar is to ‘produce a relative
rotary motion between the core and the jet

.of compressed air. .The jet of air then acts
upon the core in somewhat the same way as.

a drill or boring tool. The speed of rotation
is a marked factor in the speed at which the
bore will be cleaned; and I have found that
a speed of about 500 revolutions per minute
is good, and enables me to clean a large
numbeér -of bars in a short time. I find 1t
best to rotate the bar containing the core;
and to advance the air tube, which is about
147 outside diameter, into the bore of the
bar without rotation. I rotate.the bar by
chucking it in a lathe, and carrying it in

connect a
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suitable rests. The pressure of air I prefer

to use is approximately 100 lbs. per square
inch; though other pressures may be used.
This pressure is effective for the removal of
the core; and it is also a pressure commonly
available in industrial plants. As the hol-
low tube is-inserted into the end of the core-
hole the refractory is loosened by the rapid-
ly flowing air, but not necessarily by contact
with the end of the tube; and the loosened
refractory is expelled rapidly from the core
backward around the tube. By this method
am able to remove the core cleanly and
rapidly, and at a very small cost.

I claim: ' O '

1. The method of making hollow metal

bars, which comprises bundling weldable

metal around a -hollow core also of weldable
metal to form a fagot; packing the hollow
core’ with refractory material; heating the
fagot to a welding and rollinig temperature;

rolling the fagot through a series of polygo- -
‘nal passes to the desired dimensions; and re-

moving the refractory core by advancing
compressed air into the hollow bar through
a tube at the same time changing the relative
positions of the bar and tube about-their
axes. : : : - :

2. The method of making hollow metal

bars, which comprises bundling weldable

rods around a hollow core also of weldable
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metal to form a fagot; packing the hollow

core with refractory material; heating the
fagot to a welding and rolling temperature;

rolling the_fagot to the desired.dimensions;
and removing the refractory core by advanc-

ing compressed air into the hollow ~bar

through a tube at the same time changing

the relative positions of the bar and' tube
about; their axes, SRR
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- the same time revolving the
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3. The method of making hollow metal
bars, which comprises bundling weldable

metal to form a fagot; packing the hollow
core with granulated refractory material;
heating the fagot to a welding temperature;
rolling the fagot to the desired dimensions;
and removing the refractory core by advanc-
ing compressed air into the hollow bar
through a tube, at the came time revolving
the bar. o :

4. The method of .making hollow metal
bars,” which comprises bundling weldable
metal around a hollow core also of weldable
metal to form a fagot; packing the hollow
core with refractory material having a fus-
ing point higher than the welding tempera-
ture of the core; heating the figot to a weld-
ing and rolling temperature; rolling the fag-
ot through a series.of polygonal pastes to the
desired dimensions; and removing the re-
fractory core by advancing compressed air
into the hollow bar through a tube at the
same time changing the relative positions of

5 the bar and tube about their axes.

5. The method of making hollow metal
bars, which comprises bundling weldable
metal around a hollow core also of weldable
metal to form a fagot; packing the hollow

30 core with refractory material having a fus-
ing pomt higher than the welding tempera-

ture of the core; heating the fagot to a weld-
ing and -rolling temperature; rolling the
fagot through a series of polygonal ‘pasces
to the desired dimensions; and removing the
refractory core by advancing compressed
air into the hollow bar through a tuke, at
bar. :
6. The method of making hollow -metal
bars, which comprises bundling weldable
metal around a hollow core also of weldable
metal to form a fagot; packing the hollow
core with refractory material having a fus-

ing point higher than the welding tempera-

ture of the core; heating the fagot to a weld-
ing and rolling temperature; rolling the fag-
ot through a series of polygonal passes to
prevent distortion and through a circular
pass to the final desired dimensions; and re-
moving the refractory core,

7. The method of making hollow metal

“bars, which comprises bundling weldable

metal around a hollow core also of weldable
metal to form a fagot; packing the hollow
core with refractory material having a fus-
ing noint higher than the welding tempera-
ture of the core; heating the fagot to a weld-
ing and rolling temperature; rolling the fag-
ot through a ceries of polygonal passes to

prevent distortion and through a pass bound- -

- In testimony whereof I

ed by one line to the'ﬁnal desired dimen-

_sions; and removing the refractory core.
metal around a hollow core-also of weldable -

8. The method of making hollow metal
bars, which comprises bundling weldable
metal around a hollow core also of weldable
metal to form a fagot; packing the hollow
core with refractory material having a fus-
ing point higher than the welding tempera-

ture of the core; heating the fagot to a weld- -

ing and rolling temperature; rolling the fag-
ot through a series of polygonal passes to

‘prevent distortion, the sides of the bar being

presented parallel to the sides of the passes;
and removing the refractory core by advanc-
ing compressed air into the hollow bar
through a tube, at the same time revolving
the bar. v o

9. The method of making hollow metal
bars, “which comprises bundling weldable
metal around a hollow core also of weldable
metal to form a fagot; packing the hollow
core with refractory material having a fus-
ing point higher than the welding tempera-
ture of the core; heating the fagot to a weld-
ing and rolling temperature; rolling the fag-
ot to the desired dimensions; and removing
the refractory core by advancing compressed
air into the hollow bar through a tube at the
same time changing the relative positions of
the bar and tube about their axis.

10. The method of making hollow metal
bars, which comprises bundling weldable
metal around a hollow core atso of weldable
metal to form a fagot; packing the hollow
core with refractory maferial having a fus-

.ing point higher than the welding tempera-

ture of the core; heating the fagot to a weld-
ing and rolling temperature; rolling the
fagot to the desired dimensions; and remov-
ing the refractory core by advancing com-
pressed air into the hollow bar through a
tube, at the same time revolving the bar.

- .11. The method of making hollow metal

. bars, which comprises bundling weldable

rods around a hollow core also of weldable
metal to form a fagot; packing the hollow
core with refractory material having a fus-
ing point higher than the welding tempera-
ture of the core; heating the fagot to a weld-
ing and rolling temperature; rolling the fag-
ot through a series of polygonal passes and
a circular pass to the desired dimensions;
and removing the refractory core by advanc-
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Ing compressed air into the hollow bar

through

a tube, at the same time revolving
the bar. s

fixed my signature.

'THOMAS S. WHEELWRIGHT.

have hereunto af-



