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UNITED STATES PATENT QOFFICE.

WILLIAM BROWN,

OF SMETHWICK, ENGLAND.

IMPROVEMENT IN ROLLING-MILLS.

L

Specification forming part of Letters Patent No

. 82,086, dated November 17, 1808,

To all whom 1t may concern :

Be 1t known that I, WirLrLiAM BROWN, of
smethwick, In the Gormty of Stafford, En{:,
land, iron- m’LStE‘I a subject of the Queen of !
Gleat Britain, hzw invented or discovered
new and useful Improvements in Machinew
for Rolling Hoops, Strips, and Flat Bars of
Iron and Steel and I, the said WILLIAM
BrowN, do hereby declale the nature of the
sald mventwn and in what manner the same
1s to be perf01med to be particularly de-
scribed and ascertamed 1in and by the follow-
ing statement thereof—that is to say:

My invention consists in constructing and
arranging,inthemanner hereinafter descubed |
rolls for Tollin g hoops, btllps, and flat bars of
iron and steel.,

I mount two sets of pinions and two sets of
rolls, one set of rolls consisting of three-high
rolls and the other set of two-high rolls. The

' eration 1s prevented.

said rolls and pinions are connected in the

usual way. ‘

In order to give different speeds to the two
sets of rolls, I make the wheels which give
motion to each set of rolls of different; dmm-
eters, and the driving-wheel, situated between

them, consequently gives a ‘Qifferent speed to |

each set of rolls, The first or preparing rolls
~are thus driven at a slower speed than the
second or receiving rolls. The bar is thus
kept continually.on the stretch and passes
through the second set of rolls mth the great-
est regularity. Thesame object may be eﬁect |
ed by driving the rolls at the same speed and
making the seeond set of rolls of greater di-
ameter than the first set. I first pass the bil-
let or pile of iron or steel through the middle
and top roll of one set, and return it thr ough
the two pairs of rolls of both sets.

The rolls have each a collar on the side of
the groove to prevent the formation of a fin on
the bar; ortwo collars may be put on one roll
of each pair, the collars being on the bottom
roll of the first pair and on the top roll of the
second pair, or the reverse.

After the bar has been passed through the
rolls described, I pass it through an edﬂmn* .
' groove, one half of the said groove being made
In one roll and the other half in the other roll.
In this way the angles of the bars are blunted

and the formation of a fin in the following op-
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In some cases 1 pass
the bar through a flat groove instead of an
edging-groove.

After the bars have been treated as de-
scribed they are passed forward fo the strand-
rolls, or the next set of roils. I pass the bar
once forward through two pairs of the rolls
and back again through one pair of the said
rolls. The bar is now ready to pass through
the hard or planishing rolls, as in the ordinary
method of rolling hoop or StI‘lp 1Ton.

Instead of one pair of hard or planishing
mlls as 1s ordinarily used, two or more pairs
of hard rolls are required by my invention.

I sometimes use a pile of double the ordinary
weight to make two hoop bars or strips, or
sometlmes three or four times the ordinar y
weight, and cut the same through after the

bar has been passed through “the edging-

grooves, and again after the bar has been
passed through the strand-rolls, thus subdi-
viding the bar in the process of rollmﬂ down;
hence the necessity, by my invention, ot m&n}r
separate pairs of hard or planishing mlls Sev-

eral bars being made from the one pﬂe first

operated upon.

The cutting or dividing of the bars is effect-
ed by she%r,.s, either worked by hand or by mo-
five power,

In rolling the hoops, strips, aud flats, 1
sometimes use only the first series of rolis to
prepare the pile or billet for the ordinary fin-
Ishing-grooves in the finishing-rolls. I preiel ,
howevel to use a double series of rolls.

Where lar ge quantities of bars are required
{from one Imll I place one series of billeting-
rolls between two sertes of strand-rolls.

Having explained the nature of my inven-
tion, 1 will proceed to describe with reference
to the accompanying drawings the manner in
which the same is to be performed.

Figure 1 represents in side elevation, and
I'ig. 2 in plan, a machine for rolling lloaps
and strips of iron and steel, constmcted and
arranged according to my mventmn Itig. 3
IS an end elev ‘Ltl()l], and Figs. 4 and 5 are
cross-sections, of the said nm(,hme, as herein-
after explained.

The same letters of reference indicate the

same parts in each figure of the drawings.

The said rolling- m‘lchme consists of two




sets of rolls.
The set of rolls marked A consists of two-high
rolls, and the set marked B consists of three-
high rolls, as will be seen by reference to the
side elevation, Ifig. 1, and the end elevation,
I'ig. 3. The sald sets of rolls A B are coupled
together by the speed or toothed wheels a b
at one end of the rolls, the said wheels « b be-
ing driven by the driver or middle toothed
wheel ¢. The toothed wheels ¢ O are of differ-
ent diameters, so that the driving-wheel ¢ gives
a different speed to each set Of rolls, the set
of rolls A Deing driven at a slower sl)eed than

the other set of rolls, B; or the same object |

may be effected by makin g the toothed wheels
« b of the same diameter and making the set

of rolls B of greater diameter than that of

the set A.

The shafts of the toothed wheels « O are
coupled to the shafts of their respective set of
rolls, and the said rolls are geared together
by coupling-boxes and spindles 5? and pinions
b°, of the ordm‘u“} kind, as illustrated in the
dmwm o,

. The pile, billet, or bar.of iron or steel from
the.forge-rolls to be made into hoops or strips
1s first brought to the. bolting-down or billet-
ing rolls. These rolls are marked d d in each
of the two sets of rolls A B. A cross-section
of the said rolls d d is represented in Fig. 4.
- The said billeting-rolls d d, instead of bemn
provided with grooves of the ordinary Shape,
are provided with flattening-grooves in one

part and edging-grooves in the other p&rt, as
represented.

If a large pile or blllet 1s to be operated up-
on, I pass it through the said rolls d d in the
following order: 1 first pass the pile or billet
through the groove e of the quick set of rolls,
B, and return 1t through the next groove in
the slow set of rolls, A, and through the groove
J1n the quick set of rollq, B 0pp031te the $aid
groove 1n the slow set of rolls. The pile or
billet 1s thus passed through one pair of rolls
and returned through fwo. pairs of rolls, the

bar passing from the slow or preparing set of

rolls into the quick or receiving 1olls The
sald bar is thereby kept contmmlly on the

stretch, and passes through the second set of

volls with the greatest regulm 1ty.

The bar bemn‘ rolled is gulded between the
orooves of the two sets of rolls by trough or
gulde plates situated between the rolls. The
bar 18 passed through the flattening-grooves
of the billeting-rolls d d in the order described
- as many tunes as may be required to bring it
to the proper size. If a small pile 1s being
rolled, I pass it first through the i&ttenmﬂ
grooves in the slow set, A, oi the rolls d d, and
afterward through the quch set of rollq dd,
the bar being ])“ISSed through two pairs of
rolls and retmned through one pair of rolls.

The rolls d d are furnished with collars, sit-
uated on each side of the grooves, to prevent
the formation of a fin on the bar. These col-

lars are marked d?; or the collars may be put
on one roll of eqch pair,

(Marked, respectively, A and B.)

54,086

By the .operation of the flattening-grooves
of both sets of the rolls d d upon the pile or
billet, it is reduced to a flattened bar. The
flattened bar is next passed edgewise through

the edging-grooves f* of the fast set of billet-
mg-rolls d d.

By the last-deseribed treatment of the bar

its angles are blunted or crushed inward, and

the formation of a fin in the subsequent oper-
ation prevented, the pressure of the edging-

grooves upon the bar being in a dlrectlon "Lt
right angles to that of the ﬂattemn -OTOOVES
throuﬂh whlch 16 was previously ])&Sbed

The edging-grooves f* are made from the
two rolls of each pair in the manner repre-
sented—that is, one half of the groove 1s 1
one roll and the other half in the other roll.

The manner in which the bar is passed.
through the flattening-rolls and edging-rolls
will be readily understood by an examination
-of Fig. 4, where a bar, /3 is represented being

passed throunh the flattening-grooves of the
slow and fast sets of rolls, and also edgewise
through the edging-rolls of the fast set.

After the bar has been passed through the

edging-grooves it is cut or divided into the
required lengths, and the said lengths or short -

bars are nem; pasqecl to the grooves of the
strand-rollsgg. The bar 1s first passed through
the grooves of the slow set, A, of the strand-

rolls ¢, and received in the g rooves of the quick
It is afterward

set, B, of the said strand- rolls
1etumed throngh the plain part  of the quick
strand-rolls B, and a hoop or strip 1s thereby
produced. |

The manner in which the bar is passed
through the strand-rolls of the slow set, next
through the strand-rolls of the quick set, and
then through the plain part ki of the said quick
set of btrand rolls will be understood by an ex-
amination of Fig. 5, where a, bar, ¢, 1s repre-
sented being oper ated upon by the rolls in the
order descrlbed The hoop or strip is finally
passed to the hard or planishing rolls, (repre-
sented in Ifig. 6,) two or more pairs of which
I employ in combmatwn Wlth the rolling ma-
chinery described.
I prefer to arrange the plftmshmﬂ' -rolls o
one side of and parallel to the strand-rolls;

but they may, if 1eq111red be geared with the |

slow set of rolls. ~ -

In place of the plain part & of the strand-
rolls, separate plain rolls may be used in front
of the strand-rolls ¢ g; and instead of arrang:-

ing the strand-rolls on one side only of the

| b1llet111n -rolls d d, as represented in the draw-

ing, a set of stmnd rolls may be pl&ced on
each side of the billeting-rolls.

The long bar, ploduced when a large pile
or billetis used by the operation of the flatten-
ing and edging grooves of the billeting-rolls,
may be divided into short lengths or ba,ls af-
ter it has passed through 'the said billeting:-
rolls; and the short bars thus formed mayagain
be divided after they have passed through the
strand-rolls ¢ ¢, but before they are passed
thwuah the plain part 2; or the b‘u may only
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be divided after it has passed throuﬂh the
strand-rolls.

I divide the bar hy means of sheers W01ked
by hand or by power, or in any ether conven-
ient manner., I prefer to arrange the shears
on either side, or on both sides, of the billet-
ing or strand rolle By peSSmg a large pile
or blllet through the two sefs of rolls in the

manner described and subdividing the long

bar produced there is furnished a sufficient
quantity of hoop-bars to supply two sets of
strand-rolls, and also to supply two or more
~ pairs of hard or planishing rolls.

I apply the billeting-rolls hereinbefore de-

seribed, and represented in IFFigs. 1 and 2 of the
drawings, to ordinary three-high rolls—that is,
instead ef making the grooves of the ordma,ry
three-high rolls of an oval, square, or diamond
shape, as usual, I make them with flattening
and edging groeves and bring the bar to the
proper width and thickness in the said flat-
tening and edging grooves before taking it
to the strand-rolls. A set of ordinary three-
high rolls, provided with flattening and edg-
g grooves according to my invention, is
represented in Iig. 7. These rolls may be pro-
vided w1t11 two collers on one roll or one on
each roll. -

Having now described the neture of my in-
vention, end the manner in which the same
1s to be performed I wish it to be understood
that 1 do not elfum broadly, the combination
ot two sets of rolls mewnn at different speeds,

- for I am aware that sueh have been hereto-

fore in use. The employment, however, of
th1ee lnﬂh 101]e in one of the Sets 1S product

ive of advantages which have not heretofore
been realized, ier the bar, by this means, may
be returned back agaln to the front of the
rolls, the second rolling being effected during
this returu motion. Without this, the bar

| would have to be passed over the 1olls with-

out being operated on, and heat and time
would be thus lost. The arrangement of the

flattening and edging grooves in the rolls is

also advantageous, as I thereby obviate the

‘necessity for turning the bar on passing from

one set to the other. Therefore,

What I claim as my mventlon, and desire
to secure by lLetters Patent, is—

1. The combination and arran gement, in
rolling machinery such as described, of two sets
of o113 having pfrrellel axes, the oue set con-
sisting of twe rolls and the other of three
rolls, driven at different speeds, substantially
1n the manner and for the purposes herein set
forth.

2. In conjunction with two sets of billeting
or reducing rolls, the one consisting of two |
and the other of three rolls, driven at differ-

ent speeds, and combined as herein specified,

the arran gement of the flattening and edomfr

| grooves formed 1n said rolls, as deserlbed and

|

shown, for preventing the necessﬂ:y for turn-
Ing the bar on passing from one set to an-

other
WILLIAM BROWN.
‘Witnesses:
GEORGE SHAW,

7 Cannon St? eet, Burnangham,
RICHARD SKERRETT

7 Cannon Street, B@rm-zfngham.
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