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WILLIAM. C. OBERG, OF MUNHALL, PENNSYLVANIA 

MEBOD OF MAKING FANGEO SEAPES 

Application filed December 27, 1928. Serial No. 328,813. 

This invention relates to methods of mak ing flanged structural shapes. Although 
adapted for use in making standard struc 
tural shapes having comparatively narrow 
flanges with sloping inner flange surfaces, the 
invention more particularly relates to rolling 
wide flange H and I-beams and girder beams 
of the types used extensively in the frame 
work of modern high buildings, and in con 

l() structing bridges, towers and similar struc 
tures. The method is peculiarly yell adapt 
ed for use in rolling wide flange H-beams, I 
beams and girder beams having flanges with 
parallel side surfaces in a wide variety of 
sizes and weights. Referring now to the drawings, Figure 1 
is a diagrammatic plan showing a preferred 
relative arrangement of roll trains for use in 
rolling shapes by my improved method. 

20 Figure 2 is an elevation showing the rela 
tive arrangement of the rolls of the two-high 
reversing stands of edging rolls of the roll 
ing mill plant of Figure 1. 

Figure 3 is an elevation showing the rela 
5 tive arrangement of the positively driven 
horizontal rolls and the frictionally driven 
vertical rolls of the reversing universal roll 
stands of the roughing and intermediate roll 
trains shown in Figure 1. s 

Figure 4 is an elevation, similar to that of 
Figure 3, showing the construction and rela 
tive arrangement of the positively driven 
horizontal rolls and frictionally driven ver 
tical rolls of the universal finishing roll train 

5 of Figure 1. . Figure 5 is a plan showing the profile of 
a preferred form of shaped bloom as rolled 
for use in making shapes by the method form 
ing my invention, and illustrating the novel 
feature forming part of my invention, as ap 
plied in determining the relative areas of the 
flange, web and neutral metal of the shaped 
bloom. - Figure 6 is a plan showing a profile of the 

45 rolled shape after the initial reduction of the 

2 5 

S 5 

0. 

bloom in the roughing roll train, and show 
ing the method of determining the relative 
areas of the flange, web and neutral metal in 
the partly rolled shape. Figure 7 is a plan, similar to that of Fig- so 
ure 6, showing the profile of the rolled shape 
after completion of the rolling operation in 
the intermediate roll train, and the way of determining the areas of the flange, web and 
neutral metal in the shape, Figure 8 is a plan, like those of Figures 
6 and 7, showing the profile of the finished 
shape as completed by the finishing roll train 
and the method of determining the flange, 
web and neutral areas of the shape. - Figure 9 is a plan showing the profile of a 
shape and illustrating the method ordinarily 
used heretofore in determining the flange, 
web and neutral areas of shapes rolled in 
universal mills. 
In the accompanying drawings, the nu 

meral 2 designates the roughing roll train of . 
Figure 1, in which shaped blooms (or shaped 
ingots) having flange and web portions are 
rolled in the first series of back and forth 70 shape reducing or forming passes. The in 
termediate roll train 3, in a second series of 
back and forth passes, further reduces the 
partly rolled shapes received from the rough 
ing roll train 2 and on the discharge side of 75 
the intermediate train 3 is a finishing roll 
train 4 in which the flanges of the shape are 
straightened and a surface finish is imparted 
to the shape. 

Roller feed tables 5 and 6 are employed in 
handling the materials while being rolled in 
the roughing train 2 and similar feed tables 
7 and 8 handle the materials in rolling them 
in the intermediate train 3. 

Feed tables 9 and 10 serve to handle the 
materials in rolling them in the finishing 
train 4. The feed tables 6 and 7, which are 
offset so as to be side-by-side, as shown in 
Figure 1, have a series of skids 11 on which 90 
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the materials being rolled are transferred 
sidewise from the table 6 to the table 7. 

Skids 12, alongside the feed table 10, pro 
vide means on which the rolled materials, 
when finished, are moved sidewise from the 
table 10 to a feed table 13 which delivers the 
rolled shapes to a saw or to straightening ma 

t or storage beds, or other place of dis 
posal. 
The roughing roll train 2 of Figure 1 com 

prises the positively driven horizontal edg 
ing rolls 14, 14 that are alike and form the edging roll stand, and the positively driven 
horizontal rolls 15, 15 and frictionally driven 
vertical or side rolls 16, 16 that form the uni 
versal roll stand. 
The intermediate roll train 3 of Figure 1. 

is of the same construction as the roughing 
train 2 and likewise has a pair of positively 
driven rolls 14, 14 forming the edging roll 
stands and a universal stand formed of posi 
tively driven horizontal rolls 15, 15 and fric 
tionally driven vertical rolls 16, 16. 
By reference to Figure it will be seen that 

the stand of edging rolls 14, 14 and universal 
stand of rolls 15, 15 and 16, 16 forming the 
roughing roll train are in tandem and are 
close enough to simultaneously roll on dif 
ferent parts in the length of a shape being 
rolled, and that the stand of universal rolls 
15, 15 and 16, 16 and the stand of edging rolls 
14, 14 in the intermediate roll train are simi 
larly located in respect to each other. 

It also will be noted that the edging rolls 
14, 14 of the roughing train are on the enter 
ing side of the roughing train2 and the edg 
ing rolls 14, 14 of the intermediate train 3 are 
on the delivery side of the intermediate roll 
train 9. 
The universal finishing roll train 4 com 

prises positively driven horizontal rolls 17, 
17 and frictionally driven vertical rolls 18, 18, 
this roll train not having a stand of edging 
rolls and the rolls 17 and 18 all having truly 
cylindrical peripheries. 
The vertical rolls 16, 16 of the roughing 

and the intermediate roll trains 2 and 3 and 
vertical rolls 18, 18 of the finishing train 4 are 
frictionally driven by contact with the outer 
surfaces of the flange portions of the shapes 
being rolled. 
The edging rolls 14, 14 of the roughing roll 

train 2 are positively driven through pinions 
19 by the variable speed, reversing electric 
motor 20, and the horizontal rolls 15, 5 of 
the universal stand are similarly driven 
through pinions 21 by another variable speed, 
reversing motor 22. The horizontal edging 
rolls 14, 14 and horizontal rolls 15, 15 of the 
universal stand forming the intermediate roll 
train 3 are similarly driven through their re 
spective sets of pinions 23, 24 by variable 
speed, reversing motors 25 and 26 (see Fig 
ure 1). 
The horizontal rolls 17, 17 of the finishing 

1,812,346 

roll train 4 are driven through suitable pin 
ions 27 by a variable speed motor 28. 

It, of course, will be understood that suit 
able means are provided for adjusting the 
horizontal edging rolls 14, 14 of each stand 
toward and away from each other in a verti 
cal direction, and that similar means will be 
provided for adjusting each pair of horizon 
tal rolls 15, 15, vertically and each pair of 
vertical rolls 16, 16 horizontally in the rough 
ing train 2 and also in the intermediate 
train 3. la 
The adjustments, which are made after 

each reducing pass to which the shape is 
subjected, may be made by hand but or 
dinarily the rolls of the roughing train 2 
and intermediate train 3 will be adjusted by 
power means, and preferably automatically 
operating power adjusting means. 
As the adjustments necessary in the finish 

ing train are infrequent and as the construc 
tion of this train is much lighter than the 
others, a hand operated roll adjusting mech 
anism preferably will be used for the uni 
versal rolls of the finishing train 4. 
The body of the edging rolls 14 is cylin 

drical and has frusto-conical ends 29, 29 with 
an edging collar 30 on each end. The frusto 
conical edging surfaces 31 of the collars 30 
which engage with and "edge' the toes of 
the flange portions of the shapes in the roll 
ing operations extend outwardly at an angle 
of 90 degrees to the surface of the frusto 
conical ends 29 of the roll body. The length 
A. of the cylindrical body of the edging rolls 
14 corresponds to the length. A of the web 
of the shapes rolled, and the distance B along 
the surface of the frusto-conical ends 29 
from the frusto-conical edging surface 31 of 
the collars 30 and the point of intersection 
of the frusto-conical surfaces 29 with the 
periphery. 32 of the roll body corresponds to 
the length B of each flange portion of the 
shape being rolled. The roll necks 33 by 
which the rolls 14 are supported by suitable 
bearings in the rol; housings extend outward 
ly from the sides of the collars 30. m 
The horizontal rolls 15, 15 of the universal 

stands of the roughing train 2 and inter 
mediate roll train 3 also have a cylindrical 
body and frusto-conical ends 29, 29 with 
collars 30 on the ends of the roll body and 
roll necks 33, 33 projecting outwardly from 
the collars 30 in these rolls, also the length 
A. of the roll body at its periphery 34 being 
equal to the length A of the web portion of 
the shape being rolled. 
The collars 30 of the rolls 15 do not have 

a frusto-conical edging surface like the edg 
ing surface 31 on the collars 30 of the edging 
rolls 14 and are of a diameter small enough 
to not contact with the toes of the flange por 
tions of the shapes. The periphery of the 
vertical side rolls 16, 16 of the universal 
stands in the roughing and intermediate 
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trains 2 and 3 has an oppositely tapering 
peripheral surface 35, the large diameter of 
these rolls being at the middle of their length and tapering in opposite directions. The 
angle of the taper, when shapes with flange 
portions having parallel side surfaces are 
being rolled, is the same as that of the frusto 
conical ends 29 of the horizontal roll 
bodies 14. 
The vertical rolls 16 are mounted on roller 

bearings which, in turn, are mounted on pins 
or shafts 36 by which the vertical side rolls are supported in horizontally adjustable car 
TeS 
The horizontal rolls 17, 17 of the universal 

finishing roll train 4 have bodies of a length 
A the same as the length of the web portions A of the finished shape, the peripheries 37 of 
these rolls being cylindrical and having par 
allel end surfaces 38, 38 with cylindrical col 
lars 39, 39 on the ends of the body and necks 
40, 40 projecting from the collars 39. The 
collars 39 also are of such small diameter as 
to not contact with the toes of the flanges 
of the shapes in finishing the shapes. 
The vertical rolls 18, 18 of this roll train 

4 also have cylindrical peripheries 41 of 
uniform diameter throughout their length 
and are mounted in carriers, not shown, in 
the same way as the vertical rolls of the 
roughing train 2 and intermediate train 3. 
The exact dimensions of the finished shape 

will be known beforehand when ER 
for rolling a shape of any given size by the 
method forming this invention. 
The area of the flange, web and neutral 

metal in the finished shape will be deter 
mined. The area ratio and thickness ratio of 
the flange and web portions also will be deter 
mined by dividing the total area of the flange 
portions by the area of the web portion, and 
by dividing the flange thickness by the web 
thickness. 
Although any of several known methods 

may be used in determining the area of neu 
tral metal in the shape (i.e. that portion of 
the metal that is neither flange nor web 
metal) preferably this will be done by the 
novel method forming part of my invention 
and as is to be described, because of the im 
proved results obtained in the shape rolling 
operations in elongating the flange and web 
portions uniformly and in this way avoiding 
internal stresses in the finished shapes. 
The areas and transverse dimensions of the 

shaped bloom from which the shape is to be 
rolled also will be determined, due attention 
being paid to the proportion of metal in its 
flange, web and neutral portions, and the area 
ratios of the flange and web portions being 
made the same or substantially the same as 

65 

those of the finished shape. The profile of 
the shaped bloom may vary considerably. 
The amount of reduction to be given the 

3 

bloomin shaping it in the initial pass of the 
roughing train 2 will be decided. 

In the initial pass the length A of the web 
portion and length B of the flange portions 
will be established and these lengths will be 
preserved thereafter, in the succeeding roll 
ing passes. The length B of the flange por 
tions will be increased somewhat whenrolled 
in the universal stands of the roughing and 
intermediate trains but will be restored by 
the rolls of the edging rolls in each reducing 
pass or as often as required. 
That is to say, the flange may not need edg 

ing after each pass in the universal roll stands 
of the roughing roll trains 2 or those of the 
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intermediate roll train 3, and the toes of the . flanges will only be edged often enough to: 
maintain the established flange length 
The contour of the flange, as well as the 

life of the web and each flange portion, will be fixed in the initial passes given the 
bloom in the roughing train 2, collars 30, 30 
on the edging rolls 14, 14 fixing and main 
taining the length B of the flange portions 
and the length of the body of the horizontal 
rolls 15, 15 fixing the length A of the web. 
The horizontal rolls 15, 15 and vertical rolls 
16, 16 in the universal stand of the rough ing train 2 shape the flange portions and si 
multaneously reduce the thickness of the 
flange and web portions. 

It will be noted that in the initial pass or 
passes given the shape in the roughing train, 
the side surfaces of the opposite flange por. 
tions on each end of the web portion are 
shaped to extend upwardly and outwardly at 
a slight angle to a plane at right angles to 
the plane of the surfaces of the web. 

of the flange portions is thereafter main 
tained in the rolling passes given the shape in 
the roughing train 2 and the intermediate 
train 3. 
The area and thickness ratios and the 

length of the flange portions and web por 
tions of the shape to be rolled, the num 
ber of passes required to roll the shape 
as produced in the initial pass of the 
roughing train 2 to the finished shape 
as produced by the finishing train 4, will be 
determined so as to reduce the shape in the 
smallest number of passes that is found to be practicable. 
The area and thickness ratios will be kept 

constant in determining the thickness to E. 
given the flange and web portions in each re 
ducing pass. The results of these determina 
tions will be tabulated and in this way the rol). designer and the mill operatives will have 
a chart that informs them how the shape of 
given size and weight is to be rolled from the 
preformed bloom that is to be used. 
The data that is tabulated as a preliminary 

to rolling the shaped bloom of Figure 6 into 

90 

05 

00 

This angular relation of the side surfaces . 
05 

O 

5 

120 

25 

the rolled shape of Figure 8 and obtained as 130 



0 

20 

35 

20 

5. 

55 

4 

described herein, is tabulated below, the areas 
being in square inches and linear dimensions 
in inches and fractions thereof.- 

Iota Total Total Flange Web thick 
fange web T. thick-thick fi eSS 
area area eSS SS ratio 

Shaped 
bloom -139. 1280.8033.66 1253.58 5:6 3 1.72 1,73 

Roughing roll train pass No. 

No. 1...h36,06 78.82. 30.67 245.55 5.18 2.88 1.72 1.80 
No. 2.---- 126.64 (73.40 25.90225.94 4.82 2.68 1.2 80 
No. 34,88 (66, 57 23, 1204. 54 d. 37 2, 43 .72 .80 
No. 4.----- 103,0959, 76 9.4, 82.29 3.92 2.8 . 72 .80 
No. 5----- 9.3252,955.96 180.23 3.47 1.93 1.72 80 
No. 6 - 79,5246.5 2.86 138,53 3.02 . , 68 1.72 80 
No. 87.72 39.34 9.96 7.02 2.57 1.43 1.72 .80 
No. 8----- 58.25 33.89 7.5 99.92 2.21 1.23 i. 72 .80 
No. 9-50. 49 29.26 6.4286, 17 1.91 1.08 1,72 80 

Intermediate roll train pass 
No. 

No. 10. 43.90 25,585. 49 74.97 1.67 92 i. 72 82 
No, i. 38.92 22.55 4.92 66, 39 1, 47 ... 81 72 182 
No. 2.- 35.56 20, 63 4.62 60, 81 35 .74 .. 2 .82 
No. 13.33, 45. 19.53 4, 43 57.41 .27 70 1.2 182 
No. 14... 32.67 18, 98 4,34 55.99 1, 24 ... 68 . 72 1.82 

Finishing roll train pass 
No, 

No. 15.- 3.88 is. 60 3.86 54.34 , 222 67 . . 72 1.82 

in determining the proportions of the total 
area to be defined as the flange, Web and neu 
tral portions of the metal in the shape by the 
steps forning part of my improved method, 
a greater amount of the metal is considered to 
be neutral metal, insofar as I am aware, than 
in any of the methods used heretofore. 
One old method of determining these areas 

is illustrated in Figure 9. As there shown, 
the lines 44, 44 defining the web thickness 
are extended to the lines 43', 43' indicating 
the outer surfaces of the flanges. The lines 
42 defining the inner surfaces of the flange 
portions are then connected at the point of 
intersection with the lines 44, 44' by lines 47, 
47. The area of each flange portion is that 
included between the lines 42, 43° 44' and 
the line 45'. The metal in the fillets is disre 
garded. The area enclosed by the lines 44, 
44' and 47, 47 is the web area and the area 
at each end of the web portion that is defined 
by the lines 44, 44' and 43,47 forms the neu 
tral metal at each end of the web. 
In accordance with my invention, the 

fiange, web and neutral portions are deter 
mined and their areas are defined as fol 
lows 
A profile drawing of the finished shape like 

that shown in Figure 8 will be drawn exactly 
to scale. The lines 42 indicating the inner 
surfaces of the flanges and the lines 44 that 
indicate the surfaces of the web will be ex 
tended until they intersect. 

Radial lines 46 will then be drawn from 
the centers from which the curved lines of 
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the fillets 48 are struck to the points of inter 
section of the lines 42,44. This is the same as 
bisecting the fillets. A line 47, which will be 
at right angles to the surfaces 44 of the web 
of the shape, is then drawn between the points 
where the radial lines 46 bisect the curved 
lines 48. The lines 49, 49 then will be drawn 
from the points where the radial lines 46 bi 
sect the curved lines 48 to intersect the lines 43 
which define the outer surfaces of the flanges, 
the lines 49 extending at right angles to the 
plane of the inner surfaces 42 of the flange portions. 

In this way of determining the portions of 
the metal in the shape that are to be consid 
ered as flange, web and neutral metal, the 
fange areas are defined by the lines 42, 43, 
45 and adjacent line 49, the web portion by 
the lines 44, 44, 47 and 47 and the neutral 
portions by the lines 43, 49, 49 and 47. The 
small portions 50 of the metal in the fillets 
are not considered to be part of the flange 
and web metal, respectively. 
By comparison of Figure 8 with Figure 9, 

it will be seen that in accordance with my im 
proved method, not only is a larger propor 
tion of the total metal considered as neutral 
metal but also that the metal of the fillets is 
not disregarded, as is the case in the old meth 
od, illustrated in Figure 9. 
The area of the flange, web and neutral 

portions, as laid out in Figure 8, may be cal 
culated from the measurements of the profile 
but ordinarily will be obtained by means of a 
planimeter. The area ratio and also the 
thickness ratio of the flange and web portions 
are then readily obtained (by dividing the 
total flange area by the web area, and by 
dividing the flange thickness by the web 
thickness), the length. A of the web and 
length B of each flange portion of the shape 
having been known when making the profile 
of Figure8. . 
A profile drawing of the shaped bloom, as 

rolled from an ingot (or an ingot shaped in 
casting) will then be made. Ordinarily, a 
number of sizes of shapes and number of 
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weights of each size of shape will be rolled from each shaped bloom (or shaped ingot) 
of a given size and profile. The area, ratio of 
the flange, web and neutral portions of the 
shaped bloom will be made the same or ap 
proximately the same as these ratios in the 
finished shape and in calculating these ra 
tios, the area ratio of the flange, web and 
neutral portions of the shaped blooms, such 
as that of Figure 5, will be defined and de 
termined in the same way as has been de 
scribed in connection with the finished shape 
of Figure 8. 

Preferably, although not necessarily, the 
end surfaces 45 at the toes of each flange por 
tion of the bloom will extend at right angles 
to the sloping inner surface of the flange por 
tion, as shown in Figure 5. But when found 
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necessary or desirable the end surface 45 ma 
be parallel with the side surfaces of the we 
44. 
The number of rolling passes necessary to 

reduce the bloom of Figure 5 to the finished 
shape of Figure 8 and percentage of reduc 
tion to be given in each pass will be decided, 
the number of passes and amount of reduc 
tion varying in making shapes of different 
sizes and weights. 
Knowing the number of reducing passes 

and percentage in reduction to be given the 
shaped bloom in each bloom shaping pass, a 
profile drawing will be made of the shape to 
which the bloom is reduced in the first pass 
in the roughing roll train 2, the area ratio and 
the thickness ratio being the same as these 
ratios in the finished shape. In the first re 
ducing F. in the roughing roll train, the 
length A of the web portion and length B of 
each web portion of the shape will be made 
the same or as nearly the same as in the fin 
ished shape as is within practical working 
limits and, within such limits, will be main tained throughout the subsequent reducing 
passes. 
In determining the transversedimensions 

and determining the thickness of the flange 
and web portions and area ratio to be given 
the shape in the first pass in the roughing 
train the web and flange length and the thick 
ness ratio will be made the same as those of 
the flange and web portions of the finished 
shape. The same procedure is then followed 
in laying out the profile drawings for each of 
the subsequent rolling passes and, except for 
size, will be the same as is shown in Figures 
6 and 7, the profile of the finishing pass in the 
finishing roll train 2 being the same as for 
the finished shape shown in Figure8. 
The rolling operations involved in reduc 

ing the bloom of Figure 5 into the finished 
shape of Figure 9 will now be described. 
The bloom, heated to a rolling temperature, 
is moved lengthwise into the roughing roll 
train 2, being first engaged by the rolls 14, 14 
of the edging roll stand and then by the rolls 
15, 15 and 16, 16 of the universal stand of 
the roll train 2. 

Being in tandem and closely adjacent, the 
edging and universal roll stands will be re 
ducing the metal at different parts of its 
length simultaneously. In this initial pass 
in the roughing train the bloom will be elon 
gated and will be shaped and reduced trans 
versely to the profile shown in Figure 6. The 
roughing roll train will then be reversed and 
the rolls in each stand will be relatively ad 
justed to give the partly rolled shape a fur 
ther reduction in area and transverse dimen 
sions. The partly rolled shape is then again 
passed through the roughing roll train. 
In this pass the edging rolls will be adjust 

ed into position to restore the length of the 
flange portions, if and when the flange length 

B has been increased to such an extent by the 
action of the vertical side rolls of the uni 
versal stand as to require the flange portions 
to be d or reduced in length. 
The shape is then given successive back and 

forth passes in the roughing train 2, bei 
elongated and further reduced in flange an 
web thickness and area in each pass, while 
preserving the length of the flange and web 
portions of the shape. Generally nine to 
fifteen passes will be given the shape in the 
roughing train in rolling the bloom of Figure 
5 to the finished shape of Figure 9. 

Obviously, the number of passes may be 
varied to meet existing conditions in any par 
ticular shape rolling operation. 
The partly rolled shape passes from the 

roughing train to the intermediate roll train 
3 for further rolling in the way which has 
been described, and in this roll train is gen 
erally given from three to nine passes. In 
each of these passes the thickness and area 
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of the flange and web portions is reduced in 
accordance with the table set forth above, so 
as to maintain the established area and thick ness ratio and to elongate the flange and web 
portions, as nearly as practicable, to an equal 
extent. The edging rolls of the intermediate 
roll stand will, of course, be used to maintain 
the flange width in rolling the shape in the 
intermediate stand. The shape will be rolled to substantially its 
finished size in the intermediate stand 3 
although the angular relation of the flange 
portions relative to the web portion remains 
as substantially formed in the roughing train. 
Care will be taken to have the edging rolls of 
the intermediate train 3 act on and edge the 
flange portions so as to finish them to length 
in the final pass given the shape in the inter 
mediate roll train. - 
The shape then passes from the interme 

diate train 3 to the finishing train 4 in which 
it is given a single finishing pass. In this 
pass the angularly extending flange portions 
are bent to their normal position, or position 
in which the side surfaces of the flanges ex 
tend at right angles to the side surfaces of 
the web of the shape. At the same time the 
flange and web portions are reduced slightly 
in area and thickness and are given their 
finished thickness. The finished shape is 
then carried away and the rolling operations 
are repeated with another shaped bloom. 
The many advantages of my improved 

method will be readily appreciated by those 
skilled in the art. By proportioning the 
web, flange and neutral metal portions of the 
shapes in accordance with my invention, the 
desired equal elongation of the web and 
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flange portions of the shapes is facilitated 
and made more nearly uniform than is pos 
sible with ordinary methods. Making the 
shaped blooms as shown and described fur 
ther increases the improved results obtained 
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by my novel method of determining the area 
and thickness ratios of the shape being rolled 
in each of the shape reducing passes. By 
rolling the shapes in the manner disclosed, 
the flange lengths are made uniform and the 
manufacture of shapes of uniform thickness 
and having parallel flange surfaces without 
danger of overfills and fins on the edges of 
the flanges is readily carried out. 

Modifications in the steps of the method 
forming this invention may be made without 
departure from my invention, as defined in 
the appended claims. The shaped bloom 
may differ in profile and the way of deter 
mining the flange, web and neutral metal por 
tions in the successive passes may be varied 
and other changes may be made. 

I claim: 
1. The method of rolling flanged shapes 

which consists in reducing a shaped bloom 
having flange and web portions in a series 
of successive rolling passes, initially reduc 
ing the flange and web portions to the length, 
area ratio and thickness ratio of the com 
pleted shape and thereafter maintaining the 
finished length and the area and thickness 
ratios in the flange and web portions in 
the later rolling passes in reducing the 
shape to final form. 

2. The method of rolling flanged shapes 
which consists in reducing a shaped bloom 
having flange and web portions in a series 
of Successive rolling passes, initially shaping 
the flange portions to have parallel side sur 
faces and reducing the flange and web por 
tions to the length, area, ratio and thickness 
ratio of the completed shape and thereafter 
maintaining the finished length and the area 
and thickness ratios in the flange and web 
portions in the latter rolling passes in reduc 
ing the shape to final form. 

3. The method of rolling flanged shapes 
which consists in reducing a shaped bloom 
having flange and web portions in a series 
of successive rolling passes, initially shaping 
the side surfaces of the flange portions to in 
cline outwardly at an angle to the normal po 
sition thereof in the finished shape and re 
ducing the flange and Web portions to the 
length, area ratio and thickness ratio of the 
completed shape, and thereafter maintaining 
the angular relation of the flange portions 
and the finished length, area and thickness 
ratios of the flange and web portions in the 
later rolling passes and bending the angular 
ly inclined flange portions to normal po 
sition in the final finishing pass in completing 
the rolling operations. 

4. The method of rolling flanged shapes 
which consists in reducing a bloom having 
flange and web portions in a series of suc 
cessive rolling passes, initially shaping the 
side surfaces of the flange portions to incline 
Outwardly at an angle to the normal posi 
tion thereof in the finished shape, and reduc 
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ing the flange and web portions to the length, 
area ratio and thickness ratio of the com 
pleted shape, and thereafter maintaining the 
angular relation of the flanged portions, the 
finished length, area and thickness ratios of 
the flange and web portions in the later roll 
ing passes and bending the angularly inclined 
flange portions to normal position in the final 
finishing pass of the rolling operations. 

5. The method of rolling flanged shapes 
which consists in reducing a bloom having 
flange and web portions in a series of suc cessive rolling passes, initially shaping the 
flange portions to have parallel outwardly 
inclined side surfaces and reducing the flange 
and web portions to length, area, ratio and 
thickness ratio of the completed shape, and 
thereafter maintaining the angular relation 
of the flange portions and the finished length, 
area and thickness ratios of the flange and 
web portions in the later rolling passes, and 
bending the angularly inclined flange por 
tions to normal position in the final finish 
ing pass in completing the rolling opera 
tions. 

6. The method of rolling flanged shapes 
which consists in forming a bloom having 
web and flange portions with flaring inner 
surfaces on the A. portions, making the 
area of the web portion which lies between 
the side surfaces thereof and lines at right 
angles to said side surfaces that bisect the 
fillets connecting the web and inner fange 
surfaces and the area of the flange portions 
which lie between the side and end surfaces 
of the flange portions and a line at right 
angles to the flaring inner surfaces of the 
flange portions that bisect said fillets in 
the same proportion to each other as the 
areas of the same portions of the finished 
shape and rolling a shape therefrom in a 
series of successive reducing passes, and main 
taining the established area ratio of the web 
and flange portions in rolling the shape in 
said later reducing passes. 

7. The method of rolling flanged shapes 
which consists informing a bloom having web 
and flange portions with flaring inner sur 
faces on the flange portions and with end 
surfaces on the flange portions approximate 
ly at right angles to the flaring inner flange 
surfaces, making the area of the web por 
tion which lies between the side surfaces 
thereof and lines at right angles to said 
side surfaces that bisect the fillets connecting 
the web and inner flange surfaces and the 
area of the flange portions which lie between 
the side and end surfaces of the flange por 
tions and a line at right angles to the flar 
ing inner surfaces of the flange portions that 
-bisect said fillets in the same proportion to 
each other as the areas of the same portions 
of the finished shape and rolling a shape 
therefrom in a series of successive reducing 
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passes, and maintaining the established area 
ratio of the web and flange portions in roll 
ing the shape in said later reducing passes. 

8. The method of rolling flanged shapes 
which consists in forming a bloom having 
web and flange portions, with tapering, op 
positely inclined side surfaces on the flange 
portions, making the area of the web portion 
which lies between the side surfaces thereof 
and lines at right angles to said side surfaces 
that bisect the fillets connecting the web and 
inner flange surfaces and the area of the 
flange portions which lie between the side and 
endsurfaces of the flange portions and a line 
at right angles to the flaring inner surfaces 
of the flange portions that bisect said fillets 
in the same proportion to each other as the 
areas of the same portions of the finished 
shape and rolling a shape therefrom, in a 
series of successive reducing passes and main 
taining the established area ratio of the web 
and flange portions in said later reducing 
passes. 

9. The method of rolling flanged shapes, 
which consists in initially rolling a shape 
having web and flange portions with paral 
lel, outwardly inclined side surfaces and edge 
surfaces on the flange portions at right angles 
to said side surfaces of said flange portions, 

30 making the area of the web portion which lies 
within the rectangle formed by the side sur 
faces thereof and lines at right angles to said 
side surfaces that bisect the fillets of the 
shape at the ends of the web portion and the 

35 area of the flange portions which lie in the 
rectangle formed by the side and end sur 
faces thereof and lines at right angles to the 
inner surfaces of the flange portions that 
bisect said fillets, in the same proportion to 
each other as the sameportions of the finished 
shape, and then further rolling the shape, 
maintaining such area ratio of the inclined 
flange portions and web portions in the fur 
ther rolling operations and bending the out 
wardly inclined flange portions into normal 
position in the final rolling pass. 

10. The method of rolling flanged shapes 
which consists in initially rolling a shape 
having web and flange portions with paral 
lel, outwardly inclined side surfaces and edge 
surfaces at right angles to said side surfaces 
on the flange portions, making the thicknesses 
of the web and flange portions in the same 
proportion to each other as in the finished 

55 shape, making the area of the web portion 
which lies within the rectangle formed by the 
side surfaces thereof and lines at right angles 
to said side surfaces that bisect the fillets of 
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shape, and then further rolling the shape and 
maintaining such thickness ratio and area. 
ratio of the web and flange portions in the 
further rolling operations and bending the 
outwardly inclined flange portions into nor 
mal position in the final Eig pass. 

11. The method of rolling flanged shapes 
which consists in forming a bloom having 
web and flange portions, with flaring inner 
surfaces on the flange portions and with end 
surfaces approximately at right angles to the 
flaring inner flange surfaces, making the area 
of the web portion which lies between the side 
surfaces thereof and lines at right angles to 
said side surfaces that bisect the fillets con 
necting the web and inner flange surfaces and 
the area of the flange portions which lie be 
tween the side and endsurfaces of the flange 
portions and a line at right angles to the far 
ing inner surfaces of the flange portions that 
bisect said fillets in the same proportion to 
each other as the areas of the same portions 
of the finished shape and rolling a shape 
therefrom in a series of successive dig 
passes, making the thickness of the web an 
flange portions proportional to the same por 
tions of the finished shape in the initial shape 
rolling operations and maintaining the estab 
lished area ratio and thickness ratio in the 
successive reducing passes. 
In testimony whereof, I 

my hand. W 
y WLLAM. C., OBERG. 

have hereunto set 

the shape at the ends of the webportion, and 
30 the area of the flange portions which lie in the 

rectangle formed by the side and end sur 
faces thereof and lines at right angles to the 
inner surfaces of the flange portions that bi 
sect said fillets, in the same proportion to each 
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