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My invention relates broadly to the art.of
metal rolling, and more especially to so-called
merchant mills, the invention being particu-
larly useful when it is desired to produce a
wide range of sizes on a single mill.

One of the objects of the invention is to pro-
vide a mill for the economical rolling of a

great variety of sections varying in area, for

example, from about that of a quarter inch
(14’") round up to that of about a two and
one-half inch (215’’) round. v

Another object of the invention is to make
it feasible to change rolls in a finishing roll
train for the smaller sizes rolled on the mill,
while another finishing roll train is emiployed
in rolling the heavier sizes; or vice-versa.

Another object of the invention is to pro-
vide roughing and intermediate roll trains,
common to a plurality of finishing roll trains,
and to selectively deliver the product of
either finishing train to a cooling bed or to
coiling apparatus, which, also, are common to
such finishing trains.

Still another object of the invention is to
make the finishing roll trains readily accessi-
ble for roll changing and other purposes.

The above and other objects are accom-
plished by the novel arrangement and dispo-
sition of the various roll trains of the mill,
and by the arrangement of shafting and pin-
ions driving the several stands of rolls, as
hereinafter described with reference to the ac-
companying drawings in which certain pre-
ferred embodiments of the invention are

“ilustrated.

- In the drawings:—

Figure 1 is a diagrammatic plan view of a
mill embodying my invention;

Figure 2 1s an enlarged plan view of a por-
tion of the arrangement of Figure 1, intended
to show more clearly the novel arrangement
of the roll stands of the finishing trains with
respect to roughing train, intermediate train,
cooling bed and coiling apparatus;

Figure 3 is a further enlarged elevation on
line TIT—IIT of Figure 2, and shows a pre-

ferred arrangement of rolls, driving pinions
-and drive shafts; ‘

Figure 4 is a still further enlargement of
part of the elevation shown in Figure 3 and

:shows a preferred arrangement of rolls, pin-

ions and drive shafting for a roll stand of a
{inislhing train, all with respect to mill floor
evel ; :

Figure 5 is a plan view showing an alter-
nate arrangement of one of the finishing
trains; and :

Figure 6 is a plan view showing another al-
ternate arrangement of the finishing trains.

Referring particularly to Figure 1, I have
indicated a portion of a heating furnace F
from which hot billets are delivered to a
roughing train, shown in this case as hav-
ing eight stands of rolls numbered 1 to 8 in-
clusive. - At least a portion of this roughing
train is made continuous to reduce the heat
loss and thus to maintain the temperature

55
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65. .

of the metal within workable limits when -

rolling small sizes. The grouping and num- .

ber ‘of roll stands may be varied to suit va-
rious requirements but a preferred arrange-
men{ of the roughing train is shown in Fig-
ure 1. :
Roll stands 9, 10, 11 and 12 constitute an
intermediate non-continuous roll train in
which the lighter sections rolled may be

75

looped with relatively small loss of heat. As- -

sociated with these stands are transfers 18,
19 and 20 which serve for the transfer of
stiffer sections, not subject to looping, from
the line of delivery of the roughing train to
the first stand of the intermediate train; from

80

stand 9 to stand 10, and from stand 10 to -

stand 11.

The. travel of the material in process of
rolling is indicated by arrows in Figures 2,
5 and 6. a

The size of rolls of the intermediate

roll train may be varied to suit the prod-
uct of the mill, but I prefer fourteen inch
(14’’) diameter rolls for stands 9 and 10,
and twelve inch (12’’) diameter rolls for
stands 11 and 12, when utilizing the mill for
the range in size of product given above by
way of example, the sizes of the rolls ob-
viously being subject to change for the best
results with any given range of products.
My invention calls for the use of a plural-
ity of independent finishing trains, including
a finishing trajn with relatively large diam-
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eter rolls and another finishing train with

relatively small diameter rolls. The number
of stands in each finishing train may be
varied, but the preferred arrangement, as
shown in Figures 1, 2 and 8, comprises four
stands of rolls, numbered 18, 14, 15 and 16, as
constituting one finishing train. In the par-
ticular case given by way of example this fin-
ishing train will preferably have ten inch
(10””) diameter rolls. Referring to the same
figures, there is another finishing train com-
prising roll stands 13* and, 14* with rolls
preferably twelve inches (12°’) in diameter.
The travel of the material in process of roll-
ing, through the finishing trains, is indicated
by arrows in Figure 2, from which it is ap-
parent that the finishing mill including
stands 13, 14, 15 and 16 is a semi-continuous
mill, while the one including stands 13* and
14* is a non-continuous one.-.

Each of the finishing roll trains has a
stand of finishing rolls, such as stand 16 for
small sizes, and stand 14® for large sizes, of
product. Stands 15 and 13* contain the re-
spective small and large size rolls for, the
leading passes. By “leading pass” I mean
the pass producing the section delivered to
the finishing stand for further reduction
to the, section of the product rolled.

The finishing stands of the respective roll
trains are placed in close proximity to one
another, but staggered so that the product
of either one does not run through the other
stand. Both finishing stands deliver to a
hot runout table 22 which in turn delivers the
product to a cooling bed 23. Either, of the
finishing stands will also deliver independ-
ently to another runout 24, leading to vi-
brator 25, strip conveyor 26, and strip reels 27,
or leading direct to coilers 28. Conveyor 29
is shown for the removal of coiled products.

It will be noted that in the particular lay-
out shown in Figures-1, 2 and 8 there is a
total of sixteen roll passes available for the
rolling of small size products, using stands
numbered 1 to 16 inclusive and finishing on
the 10’ finishing mill, using stands 15 and 16
for leading and finishing passes respective-
ly.” When less passes are required in finish-
ing relatively. small sizes on the 10’/ finish-
ing train, two of the four stands for this
roll train, for example, stands 14 and 16,
may be omitted. I may thusrollin a total of
fourteen passes using stands 13 and 15 for
leading and finishing passes, respectively,
and dummying through stands 14 and 16.
The number of passes, when rolling sizes

-which are finished on the ten inch (107")

roll train, may also be reduced by dummying
through some of the rolls in the roughing
train, as may be desired. ;
Roliing on the ten inch (10”’) finishing
train is predicated on looping from stand 11
to 12, from 12 to 18 and from 14 to 15, as in-
dicated in Figure 2. o '
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In rolling heavier sections which are fin- -

ished on the 12”” finishing train, there is a

“total of fourteen roll stands available for

use, with stands 13* and 14* serving as lead-
ing and finishing stands, respectively. The
use of this number of stands calls for looping
at least from stand 11 to 12, from 12 to 132,
and from 132 to 14%, as indicated in Figure 2.
In case less passes are required in rolling
relatively heavy sections, which are finished
on the 12" finishing train, the number of
passes can be reduced by omitting stands 12
and 132 and by looping direct from stand 11
to stand 14 In this case thie leading and
finishing passes will be located in stands 11
and 142 respectively. The number of passes
when finishing on the 12" roll train may be
further reduced by dummying through any
desired stands in the roughing mill, as before

referred to in connection with finishing on the

10"/ train. .

In rolling the heaviest sizes, which are not
subject to looping, ‘I obtain a maximum of
twelve passes, using stand 11 as a leading
stand and transferring by means of transfer
21 direct to the 12’ finishing stand 142, The
number of passes for heavy sections can be
further reduced by dummying through
stands in the roughing train.

It will be apparent from the above descrip-
tion that the number of passes can be varied
at will to suit the requirements in rolling
either heavy, medium or light sections. At
the same time two finishing trains of differ-
ent size are provided, one to accommodate
the heavier sizes and the other for the rolling
of the lighter sizes. Furthermore, transfers
serve for the broadside movement of bars,
not subject to looping, and looping facilities
are provided to meet the requirements for
the highter sections. '

It will further be noted that when rela-
tively heavy sections are rolled using stands
13* and 14* for leading and finishing passes
respectively, or when the heaviest sections
are rolled using stands 11 and 14® for leading
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and finishing stands respectively, the stands -

of the 10’ finishing train are not in use, and
no bars pass through these stands. This ar-
rangement, therefore, affords the opportu-
nity of roll changing on the 10’ finishing
train while the 12’/ finishing train is em-
ployed in rolling. Likewise, when rolling on
the 10"’ finishing train, there are no bars

1156

passing through the leading and finishing

stands 13* and 14* of the 12’/ finishing train
which stands, therefore, are free for roll
changing. The time loss in roll changing,
which is an important item, particularly in
mills intended to roll a great variety of prod-
ucts, is thus very materially reduced, since
most of the roll changes are confined to the
finishing trains. These finishing trains are
in turn so arranged and operated as to permit
roll changing while part of the mill is in oper-
ation for the production of other shapes ot
sizes. . :
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Guide troughs 30 serve to direct the metal
delivered from either finishing stand to the
runout table 22 or to the runout 24 as the
product may demand. o

To provide accessibility and an unob-
structed working floor around the finishing

- roll trains, I have shown three-high pinion

10

15

stands 31 to drive the two-high roll stands
13—14, and also a three-high pinion stand 32
to drive the two-high roll stand 18®, This
permits the drive shafting 33 and 34 for these
roll stands to be located beneath the floor
level 85, as indicated in Figures 3 and 4, and
provides desired accessibility to the finishing
trains.

Referring to Figure 5, in which parts cor-

" responding to parts already described in de-
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tail are designated by the same reference
characters having a prime (/) affixed thereto,
I have shown a small size finishing train with
four stands of rolls 36, 37, 38, 89, and grouped
in a different manner, stands 36, 37 and 38
aligned for continuous rolling with
looping of metal into the finishing stand 39.
The- other finishing train, with two sets of
rolls of larger diameter, has a leading stand
40 from which the metal is looped into the
finishing stand 41. The two finishing trains
are operated entirely independently of one
another and the metal in process of rolling
never passes from one of these finishing trains
to the other, although either finishing train
may be used at will with the rest of the mill,
and each finishing train has one stand of
finishing rolls delivering to a cooling bed or
other apparatus, which is cammon to both
finishing trains,

Referring to Figure 6, in which parts cor--

responding: with parts already described in
detail are designated by the same reference
characters having a double prime (**) affixed
thereto, I have shown the large size non-
continuous finishing train with leading stand

' 42 and finishing stand 43. In this case stand
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42 is also used in conjunction with stands 44,
45 and 46 having rolls of smaller diameters.

Again referring to Figure 6, it will be
noted that there is a total of 16 roll passes
available for the rolling of small size prod-
ucts, using stands 45 and 46 for leading and
finishing passes respectively. When less
passes are required in finishing relatively
small sizes on the small finishing train two of

the stands of this roll train may be omitted, -

using stands 42 and 44 for leading and finish-
ing passes respectively. When rolling heav-
ier sizes which are finished on the large size
finishing train there is a total of 14 rell
stands available for use, with stands42 and 43
serving as leading and finishing stands, re-
spectively.

The arrangement shown in Figure 6, there-
fore, permits of roll changing in stands 44,
45 and 46 when using the large size finishing
mill, and in stand 43 when using the small
size finishing mill. : '

3

From the foregoing-it will be apparent that

I have provided a mill having a roughing

train for continuous rolling cooperating with
an intermediate train for non-continuous roll-
ing, and adapted to deliver at will to either
of two finishing trains either or both of which
may deliver to the same or different points of
apparatus. I am thus enabled to select the

7

desired finishing train in accordance with the -

characteristics of the metal being rolled, and
during such time as one finishing train is be-
ing utilized I may make changes in the rolis
of the other finishing train. In this manner
the production of the mill is increased, as well
as 1ts.ability to handle a wide variety of
shapes and sizes.

The driving means for the various rolls
may be selected to give the speeds desired,
the arrangement preferably being as indicat-
ed to increase the free floor space in the vicin-
ity of the finishing mills.

The drawings are illustrative only of cer-
tain preferred embodiments of my invention,

-it being understood that changes in the con-

struction and arrangements therein illus-
trated may be made without departing either
from the spirit of my invention or scope of
my broader claims,

I claim:—

1. The combination with a continuous
roughing mill, of 2 non-continuous inter-
mediate mill, a non-continuous finishing mill
comprising-a leading stand and a finishing
stand, and a semi-continuous finishing mill
including a leading stand and a finishing
stand, said finishing mills being both located
on the same side of the non-continuous inter-
mediate mill, and having the rolls of the re-
spective mills in staggered relationship.

2. The combination with a continuous
roughing mill, of a non-continuous inter-
mediate mill, a non-continuous finishing mill
comprising a leading stand and a finishing
stand, and a semi-continuous finishing mill
in close proximity to the first finishing mill
and including a leading stand and a finishing

stand in staggered relation to the stands of.

the first finishing mill, said finishing mills be-
ingselectivelyavailable to provide the leading
and finishing passes for the material being
rolled. ‘

In testimony whereof I have hereunto set

my hand. :
Y GUSTAF L. FISK.
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