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4 Claims. 
This invention relates to-wrought iron products 

and methods of making the same. It relates par 
ticularly to the fabrication of wrought iron pipe 
or tubing and of products of which said ‘pipe or ' 
tubing forms a component part. 
A characteristic of wrought iron is that it con 

tains particles of slag which upon fabrication of 
the wrought iron into its products assume certain 
characteristic shapes. For example, upon roll 
ing of wrought iron the slag particles are 
elongated generally in the direction of rolling 
into what are known as “?bers”. The shape and 
orientation of the slag ?bers affect materially the 
physical properties of the product. For example, 
wrought iron of good quality, such, for example, 
as that made in accordance with the Aston 
process, rolled in the standard manner may have‘ 
a tensile strength in the direction of rolling, that’ 
is to say, in the direction of the length of‘ the slag 
?bers, of in the neighborhood of 50,000 pounds 
per square inch, whereas the tensile strength of 
the same wrought iron at right angles to'the slag 
?bers may be as little as 35,000 pounds per square 
inch. Furthermore, the ductility of the same 
wrought iron in the direction of rolling may be 
such that astandard 8" specimen will elongate 
about 18%, whereas the elongation of a similar 

. _ standard specimen but in the direction at right 
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angles to the slag ?bers may be as little as 3%. 
It follows that the properties of rolled wrought 

iron products may be such that the products may 
have ample strength or satisfactory properties 
under certain conditions but insufficient strength 
or unsatisfactory properties under other condi 
tions'. For example, a standard rolled wrought 
iron structural member may be used to sustain 
a tensile load in the longitudinal direction of 
the slag ?bers which it could not sustain in a di 
rection at right angles to the‘wslag ?bers. Such 
a structural member may be ?anged to carry a 
heavy load if the ?ange is formed substantially 
at right angles to the slag ?bers but not if the 
?ange is formed'parall‘el to the slag ?bers. 
Wrought iron pipe or tubing made in accord 

ance with standard practice and with the slag 
?bers extending longitudinally thereof is suit 
able for most ordinary purposes. For certain 
purposes, however, such, for example, as con 
structions in which the pipe or tubing is to be ex 
pandedor otherwise radially deformed, the great 
est stress placed on the metal due to the ex 
panding or radial deformation may be in a di 
rection circumfer-entially of the pipe or tubing, 
and for such, and other, purposes we form the 
pipe or tubing with the slag ?bers extending 

(Cl. 251-156) 
at an angle to the length thereof and preferably 
extending generally, circumferentially thereof. 
Such pipe or tubing is ideally‘suited for use in 
the fabrication of composite metal structures in 
which the wrought iron pipe or tubing is ex 
panded into a perforated metal member, such, 
for example, as ?uid conducting apparatus in 
which the wrought iron pipe or tubing is joined 
by radial deformation with a header, boiler v 
drum, plate, etc. 
Other details, objects and advantages of the 

invention will become apparent as the following 
description of a present preferred embodiment 
thereof proceeds. . 
In the acompanying drawing we have shown 

a present preferred embodiment of the invention, 
in which ' 

Figure 1 is a diagrammatic partial plan View 
of a rolled wrought iron shape; ' 
Figure 2 is a plan view of a skelp formed from 

the shape of Figure 1; ' - v 

Figure 3 is a partial plan view showing the 
manner in which skelps such as that of Figure 2 
may be joined prior to formation of the pipe; 
Figure 4 is a perspective View of a portion of a 

wrought iron pipe having its end expanded; and 
Figure 5 is a fragmentary view, partly in cross 

section, of a composite metal-structure employ 
ing wrought iron pipes such as that shown in 
Figure 4. ' ' 

‘Referring more particularly to the drawing, 
Figure 1 shows more or less diagrammatically at 
2 a rolled wrought iron shape such as ‘a sheet or 
plate which has been rolled in the direction of 
the arrow. ' At 3 is shown purely diagrammati 
cally and for the purpose of illustration the gen 
eral direction of‘ orientation of the slag ?bers. 
Such ?bers during the rolling become orientated 
substantially in the direction of rolling. The ten 
sile strength and ductility of‘ the rolled shape. 
are considerablygreater in the direction of the 
length of the slag ?bers than in a direction sub 
stantially at right angles to the slag ?bers. 
The .rolled shape 2 as it comes from-the rolling 

mill has irregular ends 4. These ends are sheared 
off, the right-hand end being shown as sheared 
off along the line 5. Skelps such as shown at 6 
in Figure- 2 are then successively sheared off 
from the shape 2 by successive shearings along 
the lines ‘I, 8, 9, etc., until the desired number 
of skelps has been formed or until the shape has 
been used up. The direction of the slag ?bers 
in the skelps 6 is indicated by the arrow in Fig 
ure 2. Contrary to standard practice, the slag 
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2 
v?bers extend transversely of the skelp instead of 

_ longitudinally. ' 
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The width of the shape 2, and consequently 
the length of each skelp 6, is necessarily limited 
by the size of the rolling mill, and it may be de 
sirable to form sections of pipe of greater length 
than the width of the shape 2. To this end two 
or more of the skelps 6 are joined together end 
to end, as by welding I 0, as shown in Figure 3. 
This step enables the formation of a composite 
skelp of any desired length and having the ?bers 
extending transversely thereof, as shown by the 
arrows in Figure. 3. " 

~ The skelp, whether a single skelp as shown in 
Figure 2 or a composite skelp as shown in Fig 
ure 3, .is then .formed into pipe in well known 
'manner, such, for example, as by the lap-weld 
or butt-weld process. The pipe will have the 
slag ?bers extending at an angle to the length 
thereof and preferably substantially circumfer 
entially. This adapts the pipe for certain par 
‘ticular, uses, especially deformation in the radial 
direction such as expanding. Radial deforma 
tion imparts greater stress to the metal circum 
ferentially of the pipe than longitudinally there 
of, and, as the slag ?bers extend more or less 
circumferentially, the pipe is stronger in the cir 
cumferential direction than if formed in accord 

I ance with standard practice with the slag ?bers 
extending longitudinally. Therefore it is better 
able to withstand the stresses imparted. to it by 
the expanding step. ’ 
In Figure 4 is shown a portion of a length ll 

of pipe such, for example, as might be formed 
from a skelp as shown in Figure 2 or Figure 3 
and in which the slag ?bers extend in thedirec 

‘ 'tion of the arrows, that is to say, generally cir 
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cumferentially. The extremity I! of the pipe is 
shown as being expanded in a radial direction 
which somewhat elongates the slag ?bers longi 
tudinally of ‘the ?bers. When the slag ?bers ex 
tend generally in the direction of the length of 
the pipe, expanding of the pipe does not have any 
appreciable tendency to elongate the ?bers lon 
gitudinally thereof, but tends, rather, to split 
the pipe along planes generally parallel to the. 
?bers» and generally parallel to the axis of the 
pipe. When the ?bers are oriented generally cir 
cumferentially of the pipe they are adapted for 
lengthwise stretching upon expanding of the pipe 
and readily withstand the expanding operation. 

In‘ Figure 5 is shown a fragment of a com 
posite metal structure comprising a perforated 
metal member such as a header I3 into which are 
expanded or otherwise radially deformed wrought 
iron pipes or tubes I4. The wrought iron pipes 
or tubes may be similar to that shown in Figure 
4,- that is to say, with their slag ?bers extend 
ing generally circumferentially so as the better 
to withstand theexpanding or radial deformation 
to which they are subjected upon formation of . 

2,004,188 
the joints with the header [3. The joints be 
tween the pipes and the header may be formed 
in well known manner such as by the use of an 
internal expanding tool. ' 
Wrought iron pipe formed with the slag ?bers 

extending at an angle to the length of the pipe 
is also found particularly‘ well suited for high 
pressure installations as the relatively-great cir 
cumferential strength of the pipe readily counter 
acts any tendency toward fracture due to 'pres- - 
sure within the pipe. 
The word .“pipe” is used in the claims as a 

word ‘of de?nition and not of limitation and is 

10 

intended to comprehend tubular and other elon- - 
gated hollow products generally. _ 
While we have shown and described a present 

preferred embodiment of the invention, it is to 
be distinctly understood that the same is not 
limited thereto, but may be otherwise various 
ly embodied and practiced within the scope of 
the following claims. - 
We claim: - 

1. A method of making wrought iron pipe, 
comprising rolling a ?at wrough iron shape, sev 
ering said shape to form a plurality of skelps 
having the slag ?bers extending at an angle to 
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their lengths, joining at least two of said skelps . 
end to end, and forming a pipe out of said joined 
skelps. ’ 

2. A method of making wrought iron pipe, 
comprising rolling a ?at wrought iron shape so 
as to produce therein elongated slag ?bers, shear 
ing said shape transversely of said ?bers to form 
a plurality of skelps, welding together end to 
end at least two of said skelps, and utilizing said 
joined skelps in the formation of wrought iron 
pipe. 

3. A method of making wrought iron pipe, 
comprising providing wrought iron skelp sections 
having the slag ?bers extending generally cross 
wise thereof, welding together said skelp sections 
generally parallel to the slag ?bers to form a 
composite skelp of commercial pipe length, and 
forming out of said composite skelp wrought 
iron pipe of commercial length having the slag 
?bers‘ extending generally circumferentially 
thereof. > 
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4. A method of making wrought iron pipe,v 
comprising rolling a wide wrought iron skelp 
having the slag ?bers extending generally lon 
gitudinally thereof, shearing said skelp into strips 
extending transversely of the skelp and having 
the slag ?bers extending transversely of the , . 
strips, welding the strips together end to end to 
form a composite skelp of commercial length 
having the slag ?bers extending transversely 
thereof, and forming out of said composite skelp 
wrought iron pipe of commercial length having 
the slag ?bers extending generally therearound. 

. EDWARD 3. STORY. 
CHARLES E. GROSS. Y 

50 

55 

60 


