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Application filed January 21, 1900.

To all whom 1t may concern:

Be 1t known that I, Davip Maxwernn, of
Detroit, Wayne (*mmty Michigan, have m-

vented a new and useful Method of Roll-
Foreing Metal, of which the fo.
full, (,1011:, and exact description, reference
bemo had to the accompanying drawings,
foumn g part of this specification, which—-

1410111'(, 1 is a plan view of a portion of
one form of roll for arrying out my inven-
tion; IFig. 2 1s a sectien on the line II—I1
of I1e. 1 Ifig. 3 1s a perspective view ot one
form of bar 1011(,d in accordance with my
invention; Fie. 4 is an end view illustrating
the invention as applied to the rolling of
T-rails: Fig. 5 13 an end view ol the bar
shown 1 I*l” 5, and Ifie. 6 1s a sceetional
VIeW %110W11}L{ A modified ‘method Ui volling
a T-rail, '

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

In accordance with my 1nvention, the
blank being rolled 1s subjected to a mpld
SUCCession of displacing actions alternately
exerted 1n opposite directions, and each
tendine to rotate a relatively short section
of the blank about a longitudinal axis theve-
of, the effect of this being to so change the
pomtlon and relation of the fibers of the
metal as to greatly increase 1its toughness
and elastic limit. The action 1s, in eflect, a
kneading one, which effects a more thorough
‘11”[15110‘111”]‘112101”1 of the metal.

\/Iy invention 1s applicable to rolling ve
rious objects, such as reinforcing bars fm
concrete construction, rails and bars of v:
rious characters where high tensile str onﬂth
18 desirable with a minimum amount of
metal, since 1t enables the area of the bar or
rail to be materially reduced for a eiven
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
ot the bar being rolled.

My invention will be best nnderstood by
reference to the accompanying rh;'lwm;'z%
which will now be described, and in which
I have shown a switable roll for carrying
out the method 1n connection with the roll-
mg of reinforcing bars for concrete con-
struction. Fig. 3 shows In perspective a

Specification of Letters Patent.,

section of such a bar.

lowing 1s a |

>atented Ifeb. 14, 191 1.
serial No. 473,511,

This bar 1s of angu-
[ar cross-section, and has each of its faces
tormed with two series of transversely ex-
tendinge wedge- alhtlml deformations 3 and
1. The deformations 3 and 4 altern: ate with
cach other upon each face of the bar, (heir
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 cach deforma-
tion 1s below the normal plane of the face
of the bar, each deformation bounded by the
inclined surfaces or fillets

By reference to the end view of the bar
shown 1n Fie. 5, 10 will be seen that the def-
ormations doseribed are, In Tact formed by
a rotary displacenment 111 opposite directions
of adijacent lelflilwly short sections of the
bar, the metal constituting each of such dis-
p]‘lcements having been actually rotated
about the lonnltn([mal axis of {he bav
through an anﬁle less than ninety degrees,
this mhuy dlsplauement constituting the
novel feature of my improved met imd of
rolling.  This bar is rolled by a pair of rolls,
L portlon of one of which is shown in Ifige.
1, two sumilar rolls being provided to form
the complete pass. ]V reference to this
figure 1t will be seen that the pass is in gen-
eral of V-for m, having cach of its inelined
side walls formed with a series of alternat-
ng wedge-shaped projectious 6 and depres-
sions 7, each projection 6 on one fac e being
01’)1)051’50 a corresponding depression T of the
other face of the pass, and the two Lu,m he-
ing separated from each other at the botton
bV an 1rregular space 8, which corresponds
to the 11‘1‘@011]31 10n01tudm*ll rib 9 at each
corner of the comp]oted bar. As the bar is
forced through this pass, it will be seen that
each of the pt‘O]ectlons 6 exerts a rotary dis-
placing action upon a corresponding section
of metal, forcing this laterally into one of
the recesses 7 on the opposile wall of the
pass, the combined eftect of the projections
and recesses on all four of the walls of the
pass being to effect the rotation 1n opposite
directions of adjacent short sections of metal
In the manner most clearly seen m Tig. 5.
Where the invention 1s applied to the bar

“being rolled in the finishing pass, the high

epted employed causes the ‘method to have
practically the same effect upon the metal as
a hammer foreing, the bar being struck into
form by the mpld sticeessive apphcatmnq ot
the pressure of the corrugating projections
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Iing the bar shown in
Iig. 3, this deforming pass preferably con-
stitutes the finishing pass, and 1n connection
with the dlsplacma action described there
also preferably takes place a veduction in
the area of the bar or blank.

1o, 4 illustrates the .r;i,pl’ﬂim’t-ion 0L MY 11-
vention to the rolling of T-rails. In this
case, the displacing operation preferably
takes place 1 one of the intermediate passes,
which 18 so shaped as to effect alternate dis-
placement of relatively short sections of the
blank, as indicated at 10 and 11 1 this fig-
ure, these opposite displacements alternat-
ing with each other throughout the length
of the blank. In the Sabbequeut passes, The
blank 1s brought back fo true Sectmm but
this does not dest roy the etfect upon the
fibers of the metal produced by the dlSpre—
ments at the mtermediate pass.

Fig. 6 shows a modified method of produc-
ing the same effect m rolling a T-rail or I-
beam section 1n which the cdafferent portions
of the section of the blank are rotated or dis-
laced by the action of the projections on
the rolls about the three different centers
12, 18 and 14.

it will be obvisus that
the roll passes will necessarily vary with the
particular section ox the bar being rolled in
any particular case; but that 1 order to

obtain the beneﬁt% of my invention the
passes are in all cases provided with supple-
1*’1entary projections and recesses, the eliect
of which upon ﬂ]b blank is to cause dis place-
ments thereof of the general character above
described.

By means of my 1nvention the elastic
limit, as well as the ultimate tensile Qtl‘ﬂllﬂth
of the metal is very greatly increased, the:
by enablinﬂ ‘the use OE a materially 111"111@1‘
section of bar for a given tensile strength.

What I claim 15— -

1. The method of roll- forgmg metal

hapes, which consists 1n passing a blank
Uummh a palr of rolls naving their DASSEs
1}10\?1\1&(1 with deforming mowctmlm ancl
cavities which effect successive rotary oppo-
site displacements of the metal: substan-
tially as deseribed.

2. The method of voll-forging metal
sha-pesﬁ which consists in bubgectmﬂ the
blank to a rapid succession of displacing
actions alternately exerted in opposite di-
rections, and each tending to rotate the
metal about a longit ndinal axis thereot;
substantially as described.

3. The method of voll - forging  metal
shapes, which consists 1n wbjemuw a(t]a—
cent relatively short sections of the bla

of the rolls. In rol

the exact form of
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to opposite rotary displacements of a char-
acter to rotate the metal of such adjacent
sections 1n opposite directions about a lon-
ottudinal axis of the blank; substantially

- as described.

4. The method of 1011—f010111g metal
shapes, which consists In passing the blank
through a roll pass which effects successive
opposite rotary displacements of relatively
'hm"'f adjacent sections of the blank; sub-

fant rih‘f as described.
he method of roll-{forging metal

ﬂ]}ES,, which censists in passing the blank
111’*311;‘1* 2 roll pass which eFects stccessive
pp' site rotary displacements of relatively
short adjacent sections of the blank, and
ﬂnn”tap cously reducing the cross sectional
avea of the blank: f*ﬂbstﬂ.nmﬂly as de-

5(1*1_}:‘(1

6. The method of roll-forging metal
sha apes, vhich c-ancslsf% 1 passing a piank
throuou a ])ﬁii ot rolls having their passes
10 1ded with deforming pleLCUOﬂS anc
avities which effect successive rotary op-
osite displacements of the nw‘i‘ vl about at
ast ene longitudinal axis ot the blank;

L Lahm‘ufﬂw as deseribed.

'*wu't

Ew method  of 10]1 toroing  metal
shapes, which consists 1m passing & blank

lls having their PASSES

th }1“11 2 pair of rol
;-L{Wide({ with deforming pm]ee‘tmns and

cavities which effect successive rotary oppo-
site displacements of the metal about a plu-
'*1111‘? of different longitudinal axes of the

- blank: substantially as described.
3. '_F_ he method of voll- fm*gmg metal

shapes, which consists 1n pafssinﬂ the blank
th rough a roll pass which effects successive
apnﬂ%am rotaz 'y displacements of relatively
short secticns of the blank; substantially as

described. |
9. The herein described method of roll-
forpging 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 1n opposite cirec-
- a longitudinal axis ot the blank,

t1ons about

whereby an elongated shape 1s produced.

coraposed of relatively short sections each
of Whlch 15 bodily ¢ Wlsted about 1ts axis in
an oppesite cdirection to the adjacent sec-
tions; substantially as described.

In testimony whereof, 1 have hereunto
set my hand.

DAVID MAXWELL.

WTit.-ltlesses :
. 1. WoODWARD,
vr:ﬂﬂ‘ﬂ . WHPI}LER
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