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UNrTeED STATES PATENT OFFICE,

PETER KIRK, OF WORKINGTON,

COUNTY OF CUMBERLAND, ENGLAND.

ROLLING-MILL.

SPECIFICATION forming part of Letters Patent No. 270,441, dated January 9, 1888,
Application filed Aprii 17, 1882. (No model.) Patented in England February 15, 1881, No. 637.

'_Io all whom it may concern:

Be it known that I, PETER KIRK, of Work-
ington, in the county t)t(.;umberl..-md England,
iron - manutacturer, have invented Impmve-
ments in Rolling-Mills employed in the man-
wiacture ot iron and steel,

ing date February 15, 1831,) of which the fol-
lowing 1s a specification.

My invention relates to rolling-miils adapted
more particularly to be employed iu the pro-
duction of iron and steel rails and of heavy
bars, buat 1s or may also be useful 1n the con-
struction of mills for rolling otherdescriptions
of 1ron and steel.

In the carrying into effect of a former 1 inven-
tion, for which I obtained English Letters Pat-
eut No. 470, bearing date IFebruary 5, 1876, 1
employed fiverolis—thatis to say,l combined
a set of “three-high rolls” with an ordinary
two-roll mill, the inteution being to obtaintwo
reductions by passing the ingot or blooin be-
tween the lower rolls, and then to obtain a
further redaction with the same heat by lift-
ing the ingot or bloom to the npper rolls in the
thee htgh set.

The object of my present inv entmn is to still
furiber increasetheduty of the wmill, principally
in order to be able to complete rails and heavy
bars by rolling down from the ingot.or bioom
with one heat. To thisend I combine with a
set of three central rolls and a set of two outer
lower rolls an additional set of two upper outer
rolls in such a manner as that I can obtain two
reductions by passing between thelower rolls,
and then two reductions by passing between
the upper rolls, or vice versa, according to the
arrangements,

In the arrangement whlch I have adopted
when carrying mymventlon into eftect, I form
the housings in standards, each of Which 18
principally composed of two suaitably strong
castings firmly bolted and secured together at

the top and bottom. The set of three rolls is.

housed in a space between the two castings,
each casting containing a pair of rolls, sothat
thereis a vertical set of three rollsin the eenter
and a set of two rolls on each side, In the
case of one of the catside sets the upper roll
1s abouf in line with the upper roll of the set

of three, and in the case of the other set the | necting-wheels <.

(for which I bhave
obtained English Letters Patent No. 637, bear-

-derstood,

' upper roll is about in line with the middle roll

of the set of three. To drive the mill, I couple
the center roll of the middle set to the main
shaft and gear up the lower roll of one outer
set and the upper roll of the other outer set
with the same shaft, or with a shaft coupled
therewith, and I gear together the rolls which
ran towether‘ at the same sarface:speed 1n the
ordmary manner. I prefer to enter the bloom
between the rolls of the lower outer set and
return it between the rolls of the upper outer
set, the rolls of the center set In such a case
running faster than the roils in the outer sets.

I employ a revolving roller below the upper
| outer rolls to carry ount the bloow or bar and

an upper revolving taking-in roller in front of
the upper outer set. When the bloowm or bar
is lifted to. be returned 1t comes iito contact
with the said taking-in roller, which helps to
run the bloom or bar in.

In ordér that my invention may be fully un-
I will deseribe it with reference to
the accompanying drawings.

Figure 1 representsa lonﬂ 1tudmal elevation
of the improved mill, I‘l-:g 2 representing a
verfiecal section on the line A in Fig. 1. Ifigs.

3 and 4 are diagrams illustrative of the man-

ner in which I gear together the rolls in the

mill.
In Figs. 1 and 2, a ¢ are the standards in

which the roils are housed. HEach standard is

principally composed of two strong castings
tirmly boited and secured together at the top
and bottom. In the space between the two
castings are housed three center rolls, b, ¢, and
d, and each casting is also fitted mth hous-
mﬂ*s for two outside rolls, ¢ f and g k. The
stauddrd% are each formed in two principal
parts for convenience, but I do not confine my-

self to this fOPmdtIOIl. It will be seen that the
upper roll, e, of oue of the outside setsis about
in line with the middle roll of the center set,
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and that the npper roll, g, of the other side set '

is about in line with the upper roll of the cen-

ter set. The rolls in each set are geared to-
gether by means of spur-wheels ¢, which are
fixed upon short shafts which are housed 1n

the standards k &, and are connected with the-

rolls by meaus of the couplings { L
Fig. 4 represents the pitch-circles of the con-
The axle of the center roll,
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with theroll . The pitch-e¢ireles of these three

‘tionsare obtained by passing the work through

¢, of the entire series i1s connected by the coup- !
lings I and m, and the intermediate shaft,
which 1s housed 1n the standards k &k, with the
main shatt n, which in practice is the crank-
shaft of the driving-engines. Upon this shaft
1s fixed a spur-wheel, o, which gears with a
wheel, p, which is fixed on a shaft, », which 1s
coupled with the roll ¢. Upon a shaft, s, is
fixed a spur-wheel, ¢, which also gears with
the wheel », and the said shatt s 1s coupled

wheels are represented in I'ig. 3, wherein it
will be seen that the gearing is so proportioned
that the three rolls in the center set will re-
volve more gnickly than the rolls inthe two
ounter sets. A roller, %, 18 boused below the
roll &, and 1s driven from the central axle, or
from any suitable part ot the mill, by means of
a pitch-chaimn or by gearing. (Not represented
i the drawings.) The said roller sustains and
carries out the bloom or bar as itis passed be-
tween therollse d. Twocarrying-inrollers, »
and 2, are also mounted to revolve in brack-
ets which are secured to the staudards, and
the said rollers are suitably driven to cause
them to carry in the bloom or bar toward the
rolls. The bloon or 1ngot is entered, in the
first instance,betweentherolls e £, and, passing
between the rolls ¢ d, is carried out by the as--
sistance ot the roller . The bloom or bar is
then hifted to pass between the 1olls ¢ & and
b ¢, the roller w assisting to carry in the said
bloom or bar. It will be seen that fonr reduc-

the mill from one side aud returning it from
the other side. 1 prefer the arrangement for
driving whereby the metal is passed throungh

o | - 270,441

the mill and returned in the manner set forth ;
but, if’ preferred for any reason, the outer rolls
may be driven at a greater speed than the
central set and the metal be entered, 1n the
first instance, between therollse d or b ¢, and
pass thence toone orthe otherof the outersets
of rolls; butit will be seen thatsuchanarrange-
ment would 1ncrease the strain upon the cen-
tral or main shaft.

40

Having now fully set forth and indicated

the nature of iny said invention and the man-
ner in which I carry the same into practical
effect, I would have it to be understood, in con-
clusion, that the following 18 what I ¢laim as
new. and desire to secure by Letters Patent:

1. The combination of an outer lower set of
two rolls, a central set of three rolls, and an
upper outer set of two rolls, for reducing the
metal fourtimes by being passed once through
the two sets of lower and two sets of upper
rolls, as set forth. | |

2. The combination,with the set of two outer
lower rolls, set of two outer upper rolls, and
central set of three rolls, of the lower carrying-
rollers, » and %, and upper carrying-roller, 20,
as set forth.

In witness whereof I, the said PETER KIRK,

have hereuanto set my hand, in the presence of

two witnesses, this 29th day of March, in the
year of our Lord 1882, | |
PETER KIRK.
Witnesses: *

WM. J. WEEKS,

VUNDOLPH CHAS. NICKOL,
Clerks to Messrs, I. Newton & Sons, Public No-

taries, 3L Lombard Street, London.
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