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To all whom it may concern: 
Be it known that I, FRANK. N. SPELLER, of McKeesport, Allegheny, county, Pennsyl 

vania, have invented a new and useful 
Method of Rolling Steel, of which the fol 
lowing is a full, clear, and exact description, 
reference, being had to the accompanying 
¥ forming part of this specification, 
in which 

Figure 1 is a plan view showing the sur 
face of a metal bloom or blank during the 
use of my invention; Fig. 2 is a cross-section 
on the line II-II of f 1; Figs. 3, 4, 5 
and 6 are cross-sections similar to Fig. 2 

It showing the metal in successive passes; * 
7 is across-section of skelp showing the 
character of the plate which can be formed 
by my process and Fig. 8 is an enlarged 
view showing the wedge action of the pre 

Vo ferred förm of projections. 
y invention relates to the rolling of 

steel, and is particularly useful in the manu 
facture of steel plates used in the manufac ture of welded pipes. It is a well known 

26 fact that welded pipes will corrode and be 
º ?ome pited under unfavor3: 

The object of my inventii is to reduce this liability to corrosion and pitting, and to 
improve the surface portion of the steel 

30 plate, and the pipe, where my process is 
used in such manufacture. 

s 

The invention is broadly applicable to the 
apes, or any rolling. of blinks, plates, 

finished: steel products; although it is of 35 especial adrafgein pipe-manufacture. 
have discSweed that by breaking up one 

or both suffices of the steel-blank or article during th? pllingby, wedge-shaped projec; 
tions on the roll or rolls acting throughout 

40 the surfacg to be treated, and then flatten 
ing, the gterportion so treated is improved 

h- being densified and rendered less 
ocorrosion. I attribute this qual 
???????????????. of the roll projec 45 tions, and to the rolling in or retaining of 

a greater portion of the scale or oxid than 
formerly; but whatever the exact action 
may be the result is that the outer or star faceportion is improved, being in fact made 

50 ?????????? homogeneous, and the product of 
he mill is rendered more uniform in char 
acter. I 

In carrying out my invention in the manu 
facture of steel plates for making welded 

56 pipe, the rolls by which the slab or billet is 

? conditions. 

reduced, are not formed with substantially 
Smooth faces as heretofore, but one or both 
of them is provided with a series of angled 
wedges which form wedge-shaped indenta 
tions as indicated at 2, 2 in the blank 3, 
shown in Fig. 1. The indentations are suf 
ficiently close so that they break up and 
rework substantially the entire face of the 
plate or substantially the entire portion to 

treated; but as shown a small ?dge por 
tion 3 is preferably left at the opposite 
edges of the rolls, to prevent spalling of the 
roll or rolls. 
Ordinary rolls which have substantially 

smooth surfaces do more work lengthwise 
than crosswise on the plate, except where 
the rolls are so wide that the piece may be 
turned around and rolled in various posi 
tions as in a plate mill. In my rolls the 
wedge surfaces are preferably so placed as 
to gquse the metal to be worked sidewise, thereby closing up seams and other breaks 
in the surface portion, rendering the same 
uniformly compact and better in every way. 

In case the plate is to be treated on both 
sides, the wedges may be applied simultane 
ously or successively; that is, the plate may 
be passed between a pair of rolls, each of 
which is so shaped, or it may be passed 
through rolls, only one of which is so shaped, 
and then through another pass, of which 
the other roll so shapes the other face of 
the plate. If the successive method is used, the plate may be passed through a two-high 
mill, one of whose rolls is so shaped, and 
the plate may then be passed through an 
other two-high mill in which the other 
face of the plate is so treated; or the plate 
may be passed ????? the top and bottom passes- successively of a three-high 
mill in which the middle roll is provided 
with the wedges. After thus treeting ogs 
or both faces of the plate, the plate my 
then be rolled out in the ordinary manner 
to flatten it, and the operation is repeated 
two or more times until the metal surface 
becomes plain or nearly so. I prefer, low 
ever, after the first wedge action to further 
breakup the surface by changing the shape 
or otherwise altering the ???????? s or broken surface. For this purpose, firef 
erably use further rolls in which depressions are formed in the apices of the wedge 
ridges. I may thus increase the number of 
indentations and reduce their original size, 110 
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or I may otherwise clhange the shape, size or 
Inler of the identations which were pre viously formed. If this second indenting or 
breaking up is eployed it also lay be ap 
plied to one or both faces and one .r, both 
surfaces may be indented at a time. In the drawings, where I have shown the 
manufacture of skelp according to my in 
vention, starting, for example, with a bloom 
3 inches in (?ess this would be passed 
between the middle and lower roll of a 
three-high mill having the ramiddle roll pro 
vided with the projections or indentations. 
This would result in the blank 3 of Fig. 2, 
which for example is reduced to 23 inches 
in thickness. In this instance I have used 
lepressions about inch deep, with angles 
of about 90 degrees between their opposite 
sides. The indentations are ,????? 
blunted so as to present no sharp corners. 
"This the bottoms of the valleys or indenta 
tions are preferably about of an inch wide, 
tle tops of the projections being ahout the 
sanie width. In the next pass the netal is 
fed between the middle and upper rolls of 
the ?hree-high mill and may be reticed to 
ab 4 1 inches in thickness, as shown at 4 in Fig. 3. In this pass the depressions in 
the upper face are nearly removed while (le pressions corresponding to those of the lip 
per face are fornied in the lower face. lin 
thc third pass of Fig. 4, the netal piece ij 
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SO 

may he reduced to 1 inches in thickness, the 
indentations formed in the second pass on 
the lower face being removed or substan 
tially remoyed, while indentations smaller 
than those first formed artinale in the up per face. - In this case the depressions are 
about inch deep, and the angle between 
the opposite sides of the depressions is about 
90 degrees, the corners being blunted as be 
fore. In the next or fourth pass through 
this second three-high mill, the metal piece 
shown in Fig. 5, may be reduced to the form of Fig. 6, the upper depressions of the 

third pass ?????????? renoved while correspond 
ing depressions are formed in the lower face. 
In the fifth pass of Fig. 6, the metal piece 7 
nay be reduced to of an inch thick. and 
froin. this point the skelp may be rolled in 
tle ordinary manner with plain-faced rolls. 
The blank is rolled as a single blank 
throughout the rolling operations, as dis 
tinguished from what is known as pack 
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'olding, As indicated by the enlarged showing of 
Fig. 8, the projections 9 on the roll 10 are 
of wedge shape provided with inclined or 
curved sides 11. These inclined substan tially parallel faces of the projections bring 
pressure to bear upon the metal iri the direc 
tions indicated by the arrows in Fig. 8. 
They this increase the work done on the 
plate to a considerable amount, Inaking the 
surface more uniform and dense. The hori 

1,008,601 

Zontal components of the forces act upon the 
metal caught between the projections, and 
the metal is squeezed into the space between 
them as the full draft of the is brought 
to bear. These wedge-shape projections of 
a stbstantial depth compared to the thick 
ness of the blank, are important in obtain ing my improved result. I preferably in 
dent the rolls, as deeply as possible within certain practical limits. Their depth will 
of course be limited by structural considera 
tions as to weakness of the roll, and also by 
ability to remove the marks by smooth rolls 
in tle after-treatment. The treatinent to which the metal blank is 
subjected modifies the outer or surface por 
tion, so that when the original blank is of 
soft or open structure, if the edge of the fin 
ished plate be etched. it will show a well 
defined and substantial outer layer or layers 
a of denser and nunc re resistant a substance 
than the inner or body portion 2. This I 
illustrate in Fig. 7. In rolling plates for skelp, the indenting 
netinust be stoppel :tt sich a thikness, 
that the plate will have an even or conner. 
cilly finished surface. My plates, how 
ever, may be inade slightly roigher than the 
ordinally, rolled plates lycottising the in 
denting inction and confining the use of orcli 
kay s?ooth rolls to one er two of the finish 
ng passes, 'E breaking-rp of the surface or sur 
faces by wedging and tlen sloothing, 
langestle structure of the outer portion ºf 
the metal and in porov es it. I m slabs or 
plates of ordinary thickness, I may use in 
lentations on both sicles, each indentation 
being, approximately e le-eighth o' nobre of 
the thickness of the blak, so that the ci 
lined depths of he indentations on both 
siles arc practically 25 per c'est. (ºr more of 
tle thickness of the blank. The advantages of my invention will be 
?????????????? by those skilled in the art. Not only do the plates or articles better resist 
corrosion, but their outer portion is also 
unade of higher quality formany other pur 
poses, At the sane time the cost of rolling 
is increased very little, if any, since no addi 
tional passes are ordinarily required, and the 
only added cost is that of slaping the roll 
or rolls, having the surface which forms the 
indentatiohs. 
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The method is broadly applicable to the . 
rolling of steel. Tt may be used on rails, 
slapes, plates, car wheels, bars, or 1:olled 
products of nll kindls, which are eiler fin ished products br afterward worked into 
finished products. The nethod may be ap 
plied to othe or any number of faces of the 
article or blank, depending on its shape and 
character, and many other variations may 
be made without departing from my inven 
tion. 
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I claim :- 
1. The method of treating metal which 

consists in subjecting a heated blank to the 
action of die elements, tlhereby formig on 
the blank adjacent projecting portions, and then compressing the projecting portions 
into a skin having a surface parallel with 
the general surface of the blank by apply 
ing pressure simultaneously and equally tu 
a plairlity of said projecting portions with 
out relheating and while the body of the 
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metal is still hot, said projecting portions 
being of such height, shape E. distance 
apart that the particles of the projections 
under pressure will spread laterally and 
mutually crowd the particles of the adjoin 
ing ones, substantially as described. 

2. The ethod of treating metal which 
consists in taking a hot meta? blank having 
a plurality of closely arranged projections 
thereon, compressing said ????"}; into a skin having a surface parallel with the gen 
eral surface of the blank by applying rolling 
pressure simultaneously' and equally to a 
plurality of adjoining projections, the pro 
jections PH such height, shape and dis 
tance apart that the particles of the projec 
tions under pressure will spread laterally 
aid mutually crowd the particles of the ad 
joining ones, substantially as described. 

3. The method of improving netal which 

action of rolling. ?? forning projections on said bilik, and diei gu?tipfºssig the Prºjections into ?t skinhav gasifice failet with the generaisie. face of the bank while the body of the metafis still hot by applying rolling pres 

consists in subjecting a heated blank to the 

sure simultaneously and equally to a plu rality of the projections, the projections 
being of such height, shape and distance 
apart that the particles of the ???? under pressure will spread laterally and mu 
tually crowd the particles of the adjoining 
ones, substantially as described. - 

4. The method of treating metal which 
consists in die-forming on a hot plastic 
metal blank a plurality of wedge-shaped projections arranged in proximity, adjoin 
ing projections having their opposing base 
lines substantially parallel, and then, with 
Out ?????????? and while the body of the blank is still hot, compressing said projec 
tions into a skin having a surface parallel 
with the general surface of the blank by applying pressure simultaneously and 
equally to a number of adjoining projec 
tions, substantially as described. . 

5. The method of increasing the surface 
density of a body of metal by first forming 
on such body chilled projections of such 
height and of such RÄFF; that when compressed into parallelism with the gen 
eral surface of the blank a continuous com 
pression of the skin will be produced, and 
then before the chilling effect disappears 
and while the body of the metal is hot, re 
ducing the area of this skin by compressing 
the projections into parallelism with the 
general surface of the blank. 
In testimony whereof, I have hereunto set 

nw hand. 
my nan FRANK N. SPELLER. 

Witnesses: 
N. M. GRIFFIN, 
H. M. CoRwIN. 
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