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My invention relates to proeesses for roll-

ing hot metal and particularly to continuous

processes, wherein the metal piece 1s moved

from one stand of rolls to another without
being given more than one pass in each stand.

Tt i1s the object of my invention to pro-' |
vide a rolhncr mill which will produce by

single reductions of a metal piece In succes-

~ sive stands of rolls, a product which has
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- manner.

not hitherto been practlcal to produce in this
The

a thin, flat piece of metal, such as iron and

| steel
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the

In the steel industry

able to the kind of process by which the
product has been formed Thus the prod-
uet of a plate mill is called plate, and of a

jobbing mill and sheet mill are called sheets

and of a strip mill, the product is called a

strip. even though there is an overlapping
zone in which a product having no dif-

ferences in length thickness, or width can

be produced by any of the mllls In other
words, a short, thick strip, a narrow thick

sheet, and a narrow thin plate, may all be
the same.

Exigencies of process, however, have in

plate mill, to produce metal rolled down to

anything like as fine a gauge as the sheet mill,.

and the stmp mill cannot produce a material
which is anywhere near as wide as either a
plate mill or a sheet mill.

The product which T preduce bv my mill

and process 1s that which lies between the

zone of possible production on the plate mill
of today. and the usual production on the

- sheet mill.

4()

‘produce 1s made on the jobbing mill, which
1s hand fed with heated bars Wthh are first

- rolled single and then in pairs, the entire
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operation bemcr hand controlled, usually on
two stands of rolls,

roughing and one for finishing.

It is my object to make such material at

a high rate of speed with minimum of labor,
by a continuous process. - |

It is my object to provide an arrangement
of furnace, shears and mill stands, together

- with feed tables - 1ntermed1ate the several

product which I produce 1s

the termlnolovy for -
the product of rolling mills is usuallv trace- -
‘metal

1ts path through the rolls.
ast made is entirely 1mpraetlcal in a

not tandem one for'

machine elemente which Wﬂl result in suffi-
cient supply of hot pieces of manageable

length to the rolls, for successive or contin- !
uous treatment.

1 accomplish my object by that certain

construction and arrangement of parts and

that certain processing of the metal which

will be hereinafter more specifically pmnted

_out and claimed.

 In the drawing :
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- Figure 1 is a plan view partlally n dla- |

gram of my device.
Figyre 2 is a side-elevation thereof
In the drawings I have shown a furnace

1, in Wthh are hve rollers 2, that feed a
plece which is long, wide and thick

through the furnace. The furnace is oper-
ated so as to conserve the heat of the piece

during shearing, and the shears 3 are lo-

70

cated at the exit end ‘of the furnace, so that -

each piece as it is sheared off from the long

‘piece will have a substantially equal tem-

perature to begin with.
From the practleal

| oint of view it is
found highly desirable by me to employ in
. the rolling process of my new mill a single
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piece which is fairly long in the direction of .

bar, for example, is only around eight inches
1 length, as used, being cut from a narrow
thick bar and then turned at right angles

and fed throu gh the jobbing or sheet mill.

Aecordmgly in-my. process I use a wide

thick plate or-it inight be termed a slab, and

The usual sheet 8

80 |

85

Cross cut the slab by shears to give pileees

wise, and ‘crosswise have the dimension
whmh It is desned to have 1n the final

product.
At the present time the product which T

‘which have substantial dimension length-

90

ith my new. mill the pleces are reduced :

singly and without reheating, which is an

economy in time and expense, but demands

high speed operation, and accurate fit of
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the piece, as soon as it gets its preliminary

reduction, to the remalmng rolls of the suc-

~ cessive stands.
I find it to be 1mpraet1cal to use sheet bars

turned crosswise in my process, and can con-

celve of no practical way in which a prop-
erly heated, uniform temperature, and uni-

100" "

form cross section piece can be provided -
for a hlgh speed reduetmn mlll of my new
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type, except-by some such mode as 1 have

- described, namely, to provide a succession of
long thick plates or slabs, and cut them
‘across into pieces of desired metal content,

as the plates emerge from the furnace, and

< just before the pieces are engaged in the
-~ rolls. o

~ T have shown thé stands of rOHS' in the

- mill, having closed type housings 4, 5, 6, 7,

10

8, 9 and 10, with rolls 42, 5%, 62, 72, 8, etc. I
have indicated in the last three stands a

- small diameter friction driven roll 7°, lying
3 between the main rolls 833 92 and 102,
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T show feed tables 11 between the several
stands of rolls, and prefer to make these

- tables of skewed driven rollers 12, and hav-

ing a single side guide bar 13 for the piece,

 which directs it t{}ward the middle of each

~ -equally spaced from the stands preceding

stand of rolls. S .
I show the first three stands of rolls ar-
ranged in tandem, and the last two stands,

them, which will result in their operating as
continuous mill stands, if the piece 1s long

enough.

~ If the operation were SIQW, at least while

- the piece 1s thick, there might-be a chance

.- 30
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for obtaining enough reduction if the mills
were like the plate mill stands of the present

day, but economy of operation makes as one

If the operation were slow, and the ca-
pacity of the mill kept low, it might be pos-
sible to control the shape of the rolls of the

~ several stands, and permit them to run hot
and attain a greater reduction per pass.
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istics of the pieces in each stand.

However, the high eapacity operation, re-
sulting in a rapid heating of the rolls b

the great volume of pieces passing between
them, requires a cooled roll mill operation,

~ and accordingly I provide for an ample fiow
- of water over

the rolls as by means of spray

pi%gs 14. - |
- With plenty of water on the rolls I am
able to arrive at a desired. controlled tem-

perature thereof, which. gives me one factor
which is controllablé in providing for proper
bite of the rolls on the piece. By delivering

. 50 the pieces to the mill at a uniform tempera-
~'ture and uniform: cross section,

for any given

, run, and passing them,throu%h' at high speed
-+ without reheating, I' can rely

: y upon definite
cross sectional and temperature character-

b

I have discovered as the principle gov-

“erning fit of ‘a piece to a Toll stand in hot
rolling practice, that the piece will enter the
stand and pass through it smoothly, if the

active pass between the rolls of the stand,
as they engage over the.piece is such as to

_be a little less convex, than the shape of the
piece, furhished to the stand, said convexity
running lengthwise of the “pass”, and cross-™
wise of the piece. The best practice is to

ment, and the
. length when finished. |
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reduce the contour .(c_rohs_s sectional periph-

ery) of the piece so as to retain the same

_or slightly decrease the proportionate thick-
ness of its middle as to its edges, which as

can be observed requires more reduction of

the thicker than the thinner parts of a piece

in each pass. The mere control of the screw

is not enough to insure proper pass since for

required reductions of a piece there are

quite definite  limitations in screw adjust-
have a required

piece must

In control of #pass” in successive stands
of rolls operating on a piece, there are a
number of factors of importance, 1. e., the
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original composition, shape, temperature of -
the rolls, the nature, and temperature of the

piece, and the ?ressure on the rolls 1 the
form of “screw”. A
In building my mill I provide for the

form the rolls of large diameter in propor-

tion to length, also giving rigidity. - By pro-.
viding an extremely rigid mill I am enabled
to control the screw on the rolls in the sev-.

eral stands, to give desired reduction of
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extreme of rigidity in the housings, and-

pieces passed through singly, and to bring

screw that it take up all of this elasticity
before a reduction can be made on a thin
piece, then the strain on the bearings of the
rolls would be almeost as great when there
was no pilece in them as 1f the piece were
there, which makes excessive .wear. In a
springy, stand of rolls it 1s ve ‘
accuracy to take up enough of the spring by

y . turning down the screw, to ob!;a-in “desired -105
The use of three high stands of rolls, with o

reductions.

a small diameter middle roll, gives more

difficult with

- single pieces down to -comparatively fine
‘gauge.  When the housings are springy, the
. ‘natural elasticity of parts requires of the
- of my chief objectives a very high speed -

-operation with minimum labor.
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rapid reduction to the piece without sacrifice

- of the necessary rigidity. - The middle roll
can be drawn out leaving the mill “two

high”. Also the piece is met by, one posi-
tively driven roll, i. e., one of the main rolls
instead of passing between two idler rolls;
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as in a four high roll stand, with the two - .

middle rolls of small diameter. Further-

116

more, the multiplication of factors in con-
‘trolling roll shape when engaging the piece,

bY use. of four rolls, will 'give oreater diﬁ- - §

~ culty than where but three are used.

- By description.in the foregoing of special

120
‘expedients, as being of primary importance,

I do not wish to be taken as meaning that -

equivalent expedients could not be adopted.

It is my purpose in the-claim that follows

to state the invention inherent in my appli-

‘cation from its different aspects, and in the
‘specifications have given a. description of a

125

way of accomplishing the entire objective, . .

' without intent:of limiting the scope of my
;Claéim. - | P . , ,,

Vool
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Having thus described my invention, what successive stands of rolls, without reheating,
I claim as new and desire to secure by Let- maintaining said rolls cold, and providing
ters Patent, is:— in each stand for enforcing a transverse 10
"That process of reducing thick wide metal convexity on the piece with each stand en-
5 to thin plates which consists in furnishing forcing a less convexity than the preceding
a series of heated pieces to thick metal, pass-* stand.

ing said metal in single thickness through : _ JOHN B. TYTUS.
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