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UNITED STATES 
'''", " ", !" 

PATENT OFFICE. 
" 

3.8 

wILLIAM. A. DUNN, OF SMITH VILLE, MINNESOTA, ASSIGNOR OF ONE-HALF TO ATHOL 
MORTON MILLER, OF DULUTH, MINNESOTA; 

ROLLER-MILL. 

To all whom it may concern: . . - 
Be it known that I, WILLIAM. A. DUNN, a 

Smithville, in the county of St. Louis and 
State of Minnesota, have invented certain 
Mills, of which the following is a specifica 
tion. " . . . . . . . 

This invention relates to improvements 
in rolling mills for the manufacturing of 
steel beams of various shapes. 
The present invention relates to improve 

ments on the construction disclosed in my 
IPatent No. 709,083, in that I provide a novel 
structure for relieving the friction on the 
vertical rolls; and I overlap the vertical 

web 
roll, which coöperates with the 

o prevent the formation of “fins' reduc 
fornie). 
on the beams. The invention also comprehends improve 
ments in the specific construction and ar 
angement of the rolls, whereby I am ent 
abled to greatly facilitate the production of 
beams of various shapes. In the drawings: Figure 1 is a side eleva 
tion of a rolling mill constructed in accord 
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ance with my invention. Fig. 2 is an eleva 
tion of the vertical rolls and their mount 
ings, part being in section. Fig. 3 is an 
elevation of the flange controlling rolls, and 
their mountings. Fig. 4 is a detail, hori 
zontal, section on the line 3-3 of Fig. 2. 
Fig. 5 is a diagrammatic view of the ver 
tical and the web reducing rolls, illustrat 
ing an ingot in one of its early passes 
through the ill. Fig. 6 is a similar view, 
the ingot having been shaped into a beam 
blank. Fig. 7 is a sectional view of the flange controlling rolls, showing the shape 
of the ingot 
through the mill, or as illustrated in Fig. 5. 
Fig. 8 is a similar view, but showing the 
ingot shaped into a beam blank by the said 
web controlling rolls, or as illustrated in 
Fig. 6. . . . 
The same numerals refer to like parts in 

all the figures. - 
In order to give a comprehensive under 

standing of the invention it is necessary to 
illustrate, and describe somewhat in a gen 
eral way, the structure disclosed in my 
patent heretofore referred to. - 

Referring to Fig. 1, 1 indicates sid 
55 frames in which are mounted lower and 

specification of Letters Patent. 

and useful improvements in Roller 

in one of the early passes 

2 and 3. Spaced from the frames 1, is a 
second set of fraines (3, affording mountings 
for an upper horizontal flange controlling 
The flange controlling roll 7 is mounted in 
bearings 7" provided with adjusting screws 
7 on the ends of which are worm gears 7 
meshing with a worm on a shaft 7e. The 
shaft 7 is geared to receive power from the 
shaft 17 so us to adjust the bearings of said 
the web reducing roll 3. 
The web reducing roll. 2 is of greater 

length than the web reducing roll 3, but 
: both said rolls are cylindrical throughout 

rolls 4, are each of st 

roll 2. and the peripheries of the enlarged 
flanged portions 5 are designed to coöperate 
roll 3, to confine the outer flange a, of the 
channel beam to make the width of the 
latter uniforn. throughout. By stepping 

lie the periphery of the 
Figs. 2 and 6. 
The vertical rolls 4 are 

8* operating in guides in the frame 1, and 
connected to sliding blocks 9 by connections 

blocks 9 are each grooved on their inner ends 
to receive two antifriction rollers 11, of sub 
stantially the diameter of the rolls 4, and 
located equal distance from a medial line 

each vertical roll 4 and the pressure exerted 
on said latter rolls... by the ingot passing 

solutely prevented, owing to the fact that 
they may be made of such size as will effec 

Patented Sept. 12, 1911. 
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roll T. and a lower flange controlling roll 8. 

flange controlling roll simultaneously with 

their entire length, for the purpose of fitting 
Snugly a channel beam blank. The vertical 

stepped formation, the 
enlarged flanged portions 5 overlying the 
periphery of the horizontal web reducing 

with the outer ends of the web reducing 

the vertical rolls, I am enabled to use the 
web reducing roll 2 to hold the channel 
beam, and at the same time prevent the , 
spreading of the metal at the ends of the 
ingot. The reduced portions of the rolls. 4. 
will readily permit of the flanges 5 to over 

roll 2, as shown in 
mounted in yokes, 

10. The blocks 9 operate in guides formed 
in extensions 10 on the frames. 1. - The 

drawn through the center of the said rolls 4. 
By so arranging the antifriction rollers it 
will be observed that a seat is formed for . 

through the mill is more evenly distributed. 
By the employment of the large rolls lia 
bility of crushing or destroying them is ab 

upper web reducing rolls 2 and 3, and ver 
tical rolls 4-4 to coöperate with said rolls 
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10. 

tually resist the pressure of the metal when 
passing through the mill. 
The sliding blocks 9, are operated by 

screws, swiveled to the blocks at 15, and 
have at their outer ends worm gears 16, con 
nected through a train of gears with a line 
shaft 17. . 
The flange controlling rolls, when it is de 

sired to produce channel beams, are of spe 
cial construction, to coöperate with the spe 
cially formed web reducing rolls 2 and 3 
and the stepped vertical rolls 4. The lower 
flange controlling roll 8 has a reduced cen 
tral portion 18, with a cylindrical enlarge 
ment 19, at each end, and from the outer 
ends of these enlargements the roll flares to 
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provide annular inclined surfaces 20, termi 
nating in cylindrical end portions 21. The 
upper flange controlling roll 7 is reduced at 
the center, at 23, and inclined from the ends 
of said reduced portion, are surfaces 24, ter 
minating in cylindrical portions 25, which 
are slightly beveled on their outer edges at 
26. The ingot in passing between the flange 
controlling rolls 7 and 8 is compressed 
trir versely as well as vertically. The sur 
faces 26 and 19 tend to shape the depth of 
the flange, while the beveled surfaces 20 tend 
to crowd the molecules of metal inwardly to 
ward the center of the body of the ingot. 
The beveled surfaces 20 form inclined sur 
faces a under the blank which are important 
when stepped vertical rolls are employed. 
The outer end surfaces of the upper roll 7. 
are located just inside the plane of the junc 
ture lines, formed between the cylindrical 
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portions 19, and the beveled surfaces 20, of 
the lower roll 8, the difference being about 
equal to the thickness of the flanges of the 
finished channel beam blatik, as shown in Fig. 8. 
8 indicates side guide bars for the metal 

similar to those described in the patent be 
fore mentioned. i. 
As stated, when the ingot passes between 

the flange controlling rolls 7 and 8, the sur 
faces 20, form inclined surfaces a on the bot 
tom so that when the outer edges of the 
ingot conne within the plane of action of the 
peripheries of the flanges of the vertical 
rolls 4, and the latter compress the metal in wardly, the metal will be compressed or 
crowded down to the periphery of the web 
reducing roll 2, as indicated in dotted lines 
at y-ty, in Fig. 5. Were it not for these 
bevel surfaces, the metal in being compressed 
by the vertical rolls, would have a tendency 
to be forced between the enlarged flange 
portions 5, and the periphery of the roll 2. 
After the ingot has passed through the mill 
a number of times, so as to reduce it to sub 
stantially the width and thickness required 
to shape it into a beam, the side pressure ex 
erted by the vertical rolls is not as great as 
during the previous passes, hence, after the 
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flanges are completely formed, and the bevel 
surfaces a on the bottom side of the ingot 
have been removed, due to the compression 
of the metal beyond the beveled surfaces 20 in the previous passes, the liability of the 
formation of “fins' is so remote as to re 
move the question from consideration. Assuming now that the ingot is passing 
through the mill, referring particularly to 
Figs. 5 to 8, in the first pass, shown in Fig. 7, 
the upper flange controlling roll 7, holds the 
metal down on the lower 
roll 8, while the inclined or beveled flanges 
20 crowd the metal in to form the lateral 
flanges. The collars on the upper roll 7 and 
the flanged end of roll 8, engage the edges 
of the flanges and thereby determine their 
height. Then as the ingot is passed between 
the web reducing rolls 2 and 3, the upp 
web reducing roll fits snugly within the re 
cess or depression formed in the blank be 
tween its end flanges thereof, so that the 
pressure exerted by the vertical rolls, com 
presses the molecules of metal against the 
ends of the said lower web reducing roll 2, 
in proportion or thereabout to that of the 
pressure exerted by the horizontal web con 
trolling rolls in the preliminary shaping of 
the blank. And as before stated, this in 
ward pressure, exerted on the blank crowds 
the metal in such way as to take up the space 
formed by the beveled surfaces on the under 
side of the blank, and thereby prevents the 
formation of fins, and therefore, leaves the 
edges perfectly sharp or square. In other 
words, the rolls 4, in acting on the sides of 
the metal crowd the molecules thereof down 
on the periphery of the supporting roll. 
At each subsequent pass of the ingot 

through the mill, all the various rolls are simultaneously adjusted by the train of gear 
ing described in the previous patent, here 
toforo mentioned. 
What I claim is:- 
1. In a mill of the character described, 

ange controlling 
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the combination of a lower web reducing . 
roll, an upper web reducing roll associated 
with and of less width than the lower web 
reducing roll, a vertically mounted roll ad 
jacent the ends of the upper and lower web 
reducing rolls, and overlapping the periph 
ery of the lower web reducing roll, means 
for adjusting the vertical rolls, and two 
horizontal flange controlling rolls, the lower 
flange controlling roll having outwardly 
beveled ends to force the ends of the beam 
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inwardly to form flanges, and the upper 
flange controlling roll having hubs located 
above and in the plane of the outwardly 
beveled ends of the lower roll and adapted 
to bear on the upper edges of the flanges of 
a beam, the distance between the periphery 
of the lower weh reducing roll and the shaft 
of the upper web reducing roll being greater 
than the distance between the lower flange 
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controlling roll and the hubs of the upper 
flage controlling roll, whereby the edges 
of the ?tages of a year passing t'ough the 
mill will not contact with the sla?t of the 
upper well relicing roll. 

2. in a nil () the clai'a(: te' (lescribel, 
the coubilation (if a pit' of horizontal lange 
controlling rolls, fle )('I' one of which is 
formed with this, and the lower one of 
which is forcel wit. of wardly ificiet 
annual' sui?a ('f's which foli) level surface's 
o1) the botton (: ); ei's of an ill got, the dis 
tance between the periphery of the lower 
flange controlliig roll aid the ius ())); the 
upper flange controlling roll being equal to 
the depth of the langes on a bean. When'- 
by said fi: Iges will be gaged, a lower Vel) 
reducing rol, an apper wel) reducing roll 
above the lower well reducing roll of less 
width than the lower wel) reducing rol, the 
distance between the periphery of the lower 
web reducing roll and the shaft of the up 
per web reducing roll being greater than the 
distance between the periphery of the lower 
flange reducing roll and the hulls of the 
upper flange controlling roll, u roll each 
side of and overlapping the periphery of 
the lower web reducing roll, means for ad 
justing the vertical rolls toward and from 
each other the peripheries of the vertical 
rolls being spaced from the ends of the up 
per web reducing rolls to for guides for 
the end flanges formed on the metal passing 
through the mill, whereby the vertical rolls 
will compress the metal forming the flanges 
of the bean and fill out the beveled edges 
formed by the inclined annular surfaces on the flange controlling roll and thereby pre 
vent the formation of fins. 

3. In a mill of the class described, the 
combination of a lowe' flange controlling 
roll provided with outwardly beveled anti 
lar ends extending from the cylindricai (r- 
tion of said roll, an upper flange controlling 
roll having hubs against which the flanges 
of a beam bear to control the height of said 
flanges, the outwardly beveled annular ends 
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of the first entioned ?lunge controlling roll 
being wholly beyond the late of the inner 
elds of the lls of the upper large Con 
trolling roll, a lower cyli) (litical well 'edic 
ing roll ill aliene), with a sistantially 
cru; to the full length of the low ('1' flage 
cott rolling rol, a per cyli lic: wel) 
redicing roll of less width than the lower 
cylindrica wel) redlicing roll, ille (listance 
Joetween the hulls of the upper flage (: - 
trolling roll aid the periphery of the lower 
flange controlling roll being less th: the 
clistance between the shaft of the upper wel) 
redicing roll a in the perillery of the low () 
web reduci): '(ll, two vertic' sic: 'ols a (l- 
jacent the er is of the well 'elucing 'olis, 
and overlappij)g all I fitting close to the e 
riphery of the lower wel reducing roll. 
whereby to 'oiress the kic flanges of : 
beam and to force the let at there of down 
wardly on the periphery of the lower cy 
lindrical wel) redicing roll to destroy the 
inclined strfaces on the edge of a lean 
formed by the allila inclined elds of the lower flangc colt l'olling 'oll. 

4. In a mill of the class described, the 
combination of ?lange controlling rolls for 
forming side flages on beams, of a pair of 
web reducing rolls the lower one of which 
is of greater length than the upper one, vers 
tically disposed rolls adjacent the well re 
ducing rolls, and overlapping the periphery 
of the lower web reducing roll, the distance 
between the periphery of the lower web re 
ducing roll and the shaft of the upper web 
reducing roll being greater than the depth 
of the flanges of a beau fined by the ?lange 
colntrolling rolls, whereby when the verti 
ally disposed rolls contress the metal of 
the flanges the said metal will have slf cient space to be vertically expanded. 
In testimony whereof affix my signature 

in pl’esence of two wit esses, 
WILLIAM. A. DUINN. Witnesses: 

F. L. BRowNE, 
A. L. WEAVER. 
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