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To all whom 1t may concern:

Be it known that I, Isaac Liadtoxw
Huames, of Youngstown, Mahoning county,
Ohio, have invented a new and nusetul
Method of Rolling Metal Bars, of which the
following is a full, clear, and exact descrip-
tion, reference being had to the accompany-
ing drawings, forming part of this specih-
cation, 1n which— |

Figure 1 is a side clevation showing the
preferred form of apparatus as applied to
the finishing rolls of a rolling mill 1 carry-
ing out my invention and Fig. 2 is an end
elevation of the same; Ifig. 3 13 a side eleva-
tion showing a modified form of apparatus
applied to the finishing rolls of a rolling
mill; Fig. 4 is an elevation of the stand of

ironing rolls shown in Iig. 3, used I Carry-

ing out my invention; and Tig. 5 is a front
elevation of a finishing stand of rolls show-
ine the manner in which the center line of
the several finishing passes therein are ar-
ranged on an angle to the axes of the rolls
in carrying out my improved method.

This application, which is a division of my
application Serial No. 466,247, filed Dec. 7,
1908, has relation to a novel method of rolling
metal bars having a rectangular cross sec-
tion and it particularly relates to a method
of manufacturing bars known to the trade
as nut bars. Heretofore in rolling such ma-
terials the center line of the finishing pass

has usually been in a horizontal plane which |

is parallel with the hovizontal axes of the
rolls forming the finishing rolls. When the
passes ave formed in this manner, it 1s ex-
tremely difficult to get the desived sharp
edges on the corners of the bars, while 1
cases where the center line of the finishing
pass has been at an angle to the axes of the
finishing rolls, the bars on emerging from
the finishing pass will -twist, 1n some cases
to cuch an extent that the length to which
the bar can be rolled must be materially
Jessened in order to prevent the bar twist-
ing throughout an entire revolution during
its passage through the finishing pass. Such
bars, to be marketable, must be exactly
straight and without any twist or wind, and

where the bars ave finished in a pass whose

center line is at an angle to the axes of the
rolls, it becomes necessary to straighten the

. . . - - ! .
bars while still hot after being finished in | outer end with a flange 4°

T

the rolling mill in order to finish them in
proper condition for the market. This
straightening operation has been performed
by hand, before the bars have become cooled,
after the completion of the rolling operation
and, being a slow operation, decreases the
output of such mills and also adds greatly
to the expense of finishing the bars.

The object of the invention is to provide
an improved method of rolling, whereby
bars of rectangular cross section are rolled

with clean, sharp corners or edges and a

method by which bars are finished straight
and flat without having any twist in their
length, that is, a center line through any
transverse section in a bar will coincide with

a similar center line through any other like

cross section 1n the length of the bar.

In the drawimges, in which apparatus
adapted for carrying out my improved
method 1s shown, 2 and 3 represent the top
and bottom rolls of a two-high stand of fin-

ishing rolls, having a series of fimishing .

passes ¢ provided therein which are inclined
at an angle to the axes of the rolls, as shown
in Ifig. 5 and which are duplicate passes, al-
though the several passes may be for differ-
ent sizes of bars or a single pass may be pro-
vided when desired. As the bar 1ssues from
the finishing rolls, 1t is delivered by the
ounide 4 into the pass formed between the
ironing iolls 5 and 6, these rolls having
plane surfaces acting upon two opposite
sides of the bars and being set at a distance
apart equal to the thickness of the bar com-
ing from the finishing rolls. The center lime
of the pass formed by and between the 1ron-
ing rolls 5 and 6 is exactly parallel with that
of the pass or passes in the finishing stand
of rolls and, as the angle of the passes in the
finishing rolls 2 and 3, will vary with differ-
ent sizes of bars, suitable means are pro-
vided to permit of the ironing rolls being
adjusted toward and away from each other
to suit the ditferent thicknesses of bars rolled
and to be acdjusted to the different angles 1
which these rolls must be placed.

As shown in Figs. 1 and 2, the guide 4 1s
mounted on a rest bar 4’ which is rigidly
secured in place with relation to the roll
housings in which the rolls 2 and 3 are
mounted. The guide 4 is provided on 1ts
on which the shde

D0

60

65

70

79

80

85

g0

95

100

105



10

19

20

20

30

35

40

45

00

0d

60

65

plate 7 1s rotatably secured by the bolts or
studs 7=
1s provided with a recessed dovetailed groove
in which the housings 8 for the 1roning rolls

5 and 6 are mounted so as to be laterally
movable, the housings being adjusted side-

wise and held in their adjusted position by
the adjusting screws 9 which are mounted
1 the screw threaded lugs or bosses 9% on
the side plate 7. The slide plate 7 1s rotated
to vary the angle of the axes of the rolls 5
and 6 and 1s held 1n 1ts adjusted position by
means of the adjusting screw 10 which 1s
mounted on the adjusting screw nut 10* on
the flange 4* and 1s secured to the boss 7 on
the slide plate 7. The rolls 5 and 6 are ro-
tatably Secu:ted in roll bearings 11 and 12
and these bearings with their Tolls are ad-
justable toward and away from each other,
being held 1 their adjusted position by
means of the housing screws 13 and liners
132, .

In the modification shown in Figs. 3 and 4
the housings 8* for the rolls 5 and 6 are
mounted upon supporting shoes or bed plates
14 1n proximity to the finishing rolls 2 and 3
which are shown mounted in the roll hous-
ings 15, the guide 4 in this case extending
between the housing 15 and the housings 8
to lead the metal from the inishing pass
of the finishing rolls 2 and 38 into the iron-
Ing pPass formed between the ironing rolls 5
and 6. The rolls 5 and 6 must be adjusted
so as to bring the angle of the sides of the
pass formed between “these rolls to exactly

- the same angle as the angle of the corre-

sponding sides of the passes formed in the
finishing rolls 2, 3. The manner of adjust-
ing these rolls m the apparatus shown in
Figs. 8 and 4 is slightly different from that
shown 1n Kigs. 1 and 2 In this case, the
bearings 52, and 6* for the rolls 5 and 6 are
mounted in the carriers 16, 17, so as to rock
in these carriers. The lower carriers 16 are
adjusted vertically by means of the tapering
wedge blocks 18 which contact with the
tapering faces 16 of the bottom bearing car-
riers 16 which are mounted so as to be ver-
tically movable in the windows of the hous-
ings 8% The top carriers 17 are carried on
the housing screws 172, 17%, and are adjusted
vertically by turning these screws. In ad-
justing the rolls 5 and 6 in the apparatus
shown mn Figs. 3 and 4, the wedge blocks 18
are moved sidewise in the windows of the
housings 8* by means of the wedge adjust-

1ng screws 19—19, this operation raising or

lowering the car riers 16 111dependently oi
each other. The housing screws 172 are then
adjusted separately so as to bring the axis
of the roll 5 exactly parallel with that of
the roll 6, the roll 6 having first been brought
to e‘{actly the same angle Telative to the axis
of the finishing roll in front of the ironing
rolls 5 as the center lines of the pass 1n the

The outer face of the slide plate 7

047,564

finishing rolls, and care is taken to keep the

rolls 5 and 6 separated the right distance
apart to permit of the finished “bar passing

between them without causing any reduction

to 1ts thickness.
In carrymng out the method of rolling bars

by my improved apparatus, the bar is re-.

duced in the roughing rolls in the usual
manner. In the last two passes the bar 1s

nished to the desired cross sectional area
and shape, and by reason of the passes being

arranged at an anglewith the axes of the r olls |

the corners of the bar are formed with sharp,
clean edges, diagonally opposite corners be-
ing finished in the finishing pass after the

other two diagonal corners have been fin- -

When the bar

1shed 1n the precedmg pass.
emerges from the finishing stand of rolls,
it is delivered between the ir oning rolls 5
and 6, these rolls being set so as to form a
pass havuw its center line coinciding with
the center line of the finishing pass in the
finishing rolls. By this means the speed
at Wthh the four corner portions of the bar
1s moving is equalized, twisting of the bar
due to the unequal surface Speeds of the con-
tacting faces of the
Vented and any tendency to twist present in
the bar as it leaves the ﬁmshmo rolls 1s re-
moved by the action of the ironing rolls
and the bar is delivered from the rolls in a
flat and straight condition and without any
twist or wind whatever.

The 1roning rolls are preferably placed as
- closely to the finishing rolls as 1s permissible,

1in order that the momentum of the bar in
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leaving the finishing rolls 2 and 3 will cause

the bar to be carried through the ironmﬁ'_

rolls 5 and 6 and avoid the necesqltjr for posi-
tively driving the ironing rolls although the
1roning rolls may be positively driven when
desired.

The ftdvant‘wes of my 1nvention will be
appreciated by those skilled in the art.
the use of my improved method bars of rec-
tangular cross section can be finished with
much cleaner and sharper edges or corners
than has heretofore been
bars can be finished without any twist. The
bars being finished without twisting, the ne-
cessity for hot straightening the bars is

By

possible and the
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avoided and, as this Thas fl,lwa,ys been the

cause of delay in the operation of the maill,

the output of the mill 1s very largely in-
creased, there being no delays at the finish-
mng end of the mill. As there is no twisting
ot the finished bars, the mill can be oper ated

120

at a faster speed and in this way bars can

be finished hotter than heretofore which is
an advantage 1n that 1t results in sharper
COTNers bemo formed than has heretofore
been posmble and fins are prevented from
forming, as is the case when the bars are fin-
1shed at a lower temperature. By providing
the 1roning rolls the surface speed of the
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corner portions of the bar is equalized and
twisting of the bars is overcome and pre-
vented.

Modifications in the construction and ar-
rangement of the apparatus used 1 carry-
ing out my improved method may be made
without departing from my invention, and
changes may be made in the parts relative to
each other. In some cases with a high speed
mill having anextra long hot bed, the 1roning
rolls may be used in connection with a stand
of pinch rolls, in which case the bars will be
finished and will then be caused to pass
through the stand of pinch rolls and its ad-
joining ironing rolls, in order to iron the
bars and prevent or remove any twist present
in the bars after being finished in the finish-
ing pass of the rolling mill.

I claim:

1. The method of rolling bars, consisting
in fixing the area and finishing the corners
of the partly rolled blank in a finishing

pass having its center line on an angle to the :
axes of the finishing rolls, and passing the -

blank issuing from ‘the finishing rolls
through an ironing pass in which the sur-
tace speed of the corners of the bar 1s equal-

8

" ized and twisting of the bar is prevented;

substantially as described.
9. The method of rolling bars, consisting

- in fixing the area and finishing the corners

of a partly rolled blank in a finishing pass
having its center line on an angle to the
axes of the finishing rolls, and passing the
blank issuing from the finishing rolls simul-
taneously through an ironing pass and equal-
izing the surface speed of the corners of the
bars therein ; substantially as described.

3. The method of rolling bars, consisting
in fixing the area and finishing the corners
of a partly rolled blank in a finishing pass
having its center line on an angle to the axes
of the finishing rolls, and passing the blank
issuing from the finishing rolls continuously
through an ironing pass and equalizing the

- surface speed of the corners of the bars

therein ; substantially as described.
In testimony whereof, I have hereunto set
my hand.

ISAAC LAMONT HUGHES.

Witnesses:
R. McLavucHLIN,

Top A. Crum.
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