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METHOD OF ROLL-FORGING METAL.

984,283.

Application filed Janunary 21, 1909.

To aﬁ whom it may concern:
3¢ it known that I, Davio Maxwerr, of
Detroit, Wayne (*Ounty Michigan, have in-
vented a new and useful Method of Roll-
Forging Metal, of which the following is a
full, dou, and exact deseription, reference
bemo had to the accompanying deawings,
forming part of this specification, in which—

1*10111‘L 1 is a plan view of a portion of
one form of roll for carrying out my inven-
tion; Fig. 2 is a sectien on the line TI—IT
of Fig. 1 Fig. 8 is a perspective view of one
form of b’ll 1ollcd in accordance with my
invention; Fig. 4 is an end view illustrating
the invention as applied to the rvolling of
T-rails: g, 5 is an end view of the bar
shown in l<ln 3, and Fig. 6 is a scetional
view showmg a modified mdh()(l of volling
a T-rail.

My invention has relation to rolling or
roll-forging metal, and is designed to pro-
vide a novel method of rolling or roll-forg-
ing whereby the elastic limit of the metal
is omatly increased.

In accordance with my invention, the
blank being rolled is subjected to a rapid
succession of displacing actions alternately
exerted in opposite directions, and each
tending to rotate a relatively short section
of the blank about a longitudinal axis theve-
of, the effect of this being to so change the
position and relation of the fibers of the
metal as te greatly increase its toughness
and elastic limit. The action is, in effect, a
kneading one, which effects a move thorough
flmnlganntlon of the metal.

My invention is applicable to rolling va-
rious objects, such as reinforcing bars for
concrete construction, rails and bars of va-
rious characters where high tensile strength
is desirable with a minimum amount of
metal, since it enables the area of the bar or
rail to be materially reduced for a given
tensile strength.

My improved method may be applied in
the rolling operation, either in the finishing
pass or passes, or in one or more of the in-
termediate passes, according to the nature
of the bar being rolled.

My invention will be best nnderstood by
reference to the accompanying drawings,
which will now be deseribed, and in which
I have shown a suitable roll for carrying
out the method in connection with the roll-
ing of 1'emforcmg bars for concrete con-
struction. Fig. 8 shows In perspective a
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section of such a bar. This bar is of angu-
lar cross- section, and has each of its faces
formed with two series of H.ms\mwlv ex-
tending wedge- slmpo(l deformations 3 and
1. The deformations 3 and 4 alternate with
cach other upon each face of the bar, their
cuter faces being inclined planes, approxi-
mately one-half “of each deformation being
above the normal plane of the face of the
bar, while the other half of each defor nm-
tl(m is below the normal plane of the face
f the bar, each deformation bounded l)\' the
m(hnod surfaces or fillets 3
By veference to the end view of the bar
shown in Fig. 5, 1t will be seen that the def-
ormations described arve, in Tact formed by
a rotary displacement i in opposite dirvections
of adjacent relatively short sections of the
bar, the metal constituling each of such dis-
p]acements having been actually  rotated
about the ]OI]“ltll([lnﬂl axis 01 the bav
through an AnOIC less than ninety degrees,
this Lot(uy dlsp]acement constituting the
novel feature of my improved met thod of
rolling.  This bar is rolled by a pair of rolls,
it portlon of one of which is shown in IFig.
1, two similar rolls being provided to form
the complete pass. ]V reference to this
figure it will be scen that the pass is in gen-
eral of V-for m, having cach of its inclined
side walls formed with a sevies of alternat-
ing wedge-shaped projectious 6 and depres-
sions 7, each projection 6 on one fac e being
oppomte a corresponding depression T of the
other face of the pass, and the two Ll(,(‘\ he-
ing separated from each other at the bottom
bV an irregular space 8, which corresponds
to the 11‘re0fulz11 IOHOItHdln‘ll rib 9 at each
corner of the complotod bar. As the bar is
forced through this pass, it will be seen that
each of the proyzclwns 6 exerts a rotary dis-
placing action upon a corresponding section
of metal, forcing this laterally into one of
the recesses 7 on the opposite wall of the
pass, the combined effect of the projections
and recesses on all four of the walls of the
pass being to effect the rotation in opposite
dn ections of adjacent short sections of metal
in the manner most clearly seen in Fig. 5.
Where the invention is applied to the bar
being volled in the finishing pass, the high
spwd employed causes the Tethod to have
practically the same effect upon the metal as
a hammer forging, the bar being struck into
form by the rapid successive applications of
the pressure of the corrugating projections
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of the rolls. In rolling the bar shown in
Irig. 8, this deforming pass preferably con-
stitutes the finishing pass, and in connection
with the displacing action described there
also preferably takes place a reduction in
the area of the bar or blank.

Fig. 4 illustrates the appﬁmtion of my in-
vention to the rolling of T-rails. In this

case, the displacing operation preferably
takes place in one of the intermediate passes,
which is so shaped as to effect alternate dis”
placement of relatively short sections of the
blank, as indieated at 10 and 11 in this fig-
ure, these opposite displacements alternat-
ing with each other throughout the length
of the blank. In the subsequent passes, the
blank is brought back to true section, but
this does not destroy the effect upon the
fibers of the metal produced by the displace-
ments at the intermediate pass.

Fig. 6 shows a modified method of produe-
ing the same effect in rolling a T-rail or I-
beam section in which the different portions
of the section of the blank are rotated or dis-
placed by the action of the projections on
the rolls about the three different centers
12, 18 and 14.

It Will b form of

obv ious th l{, 'ﬂ exact

p‘uilcwlar ser’tlon ot ﬂlb bz hu 1(} 10]1@(1 in
any particular case; but that in order to

obtain the bene‘its of my invention the
passes are in all cases provided with supple-
menb wry projections and recesses, the effect
of which upon ﬂlb blank is to cause displace-
ments thereof of the general character above
described.

By means of my invention the elastic
limit, as well as the ulfimate tensile strength
of the metal is very greatly increased, theve-
by enabling the use of a materially smaller
section of bar for a given tenqlle strength.

What I claim is:—
1. The method of oH—foerO‘ metal
shapes, which consists in passing a blank

through a pair of rolls having their Dasses
provided with deforming 1)1’0]ect101», and
cavities which effect successive rotary oppo-
site displacements  of the metal; Substan-
tially as described.

2. The wmethod of wvoll-ferging metal
shapes, which comnsists in ubgectmo the
blank to a rapid succession of displacing

actions alternately exerted in opposite di-
rections, and each tending to rotate the
metal about a longitudinal axis thereof;
substantially as described.

3. The method of wvoll-forging
shapes, which consists in subjecting adja-
cent relatively shovt sections of the blank

metal

984,283

to oppesite rotary displacements of a char-
acter to rotate the metal of such adjacent
sections 1n opposito directions about a lon-
eitudinal axis of the blank; substantially
as described.

4. The iethod of woll-forging metal
shapes, which consists in p‘\%smo the blank
through a roll pass which effects successive
opposite votary displacements of relatively
h(m adjacent sections of the blank; sub-

tant 1 ﬂy as deseribed.

'he method of roll-forging metal
which censists in passing the blank
10 10r1 pass which effects successive
wt“ votary displacements of relatively

t adjacent sections of the Dblank, and
sim “idneon&ly reducing the cross sectional
aren, of the blank; substa wntially as  de-
seribed.

6. The method of voll-forging metal
sha 1apes, W hich Con%lgfs m passing a blank
through a pair of rolls having their passes
provided with deforming pl'()jcctloxls and
cavities which effect successive rotavy op-
posite displacenients of the metal about at
3
i

DN

s’mp\ 8,

ey

cast one longitudinal axis of the Dblank;
vl,btnnﬁnlly as deseribed.

The method of voll-forging metal
ves, which consists in passing a blank
Ln sugh a pair of rolls having ﬂwu passes
‘"idt(! with def forming pro]entlons and
cavities which effect successive rotary oppe-
site displacements of the metal about a plu-
rality of different longitudinal axes of the
b]:mk; substantially as de sr‘libeJ

Tw method of voll-forging metal
ves, which consists in passmo the blank
i a roll pass which effects successive
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osite rotavy chsp]acemenis of relatively
vt sections of the blank; substantially as
ribed.

9. The herein described method of roll-
forging metal shapes to increase the elastic
limit of the metal, which consists in sub-
jecting a blank to a rapid succession of roll
acticns which rotate successive units or sec-
ticns of the metal bodily in opposite direc-
tions about a longitudinal axis of theblank,
whereby an elongated shape is produced
comaposed of relatively short sections each
of which is bodily + Wlsted about its axis in
an opposite divection to the adjacent sec-
tions; substantially as described.

In testimony whereof, I have hereunto

set my hand.
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dese

DAVID MAXWELL.

TWitnesses:
E. K. Woobpwarp,
Warrer S. WHERLER.
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