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3 Cairns. 

This invention relates to rolling mills and 
particularly to a mill for the rolling of rounds, 
Squares, light angles and the like over the usual 
range of commercial sizes. 
This application is a continuation in part of 

ny application Serial No. 344,275, filed March 
5, 1929. 
Warious mill layouts have been proposed for 

the roiling of bars and the like, but the fact 
that there is a wide range of sizes to be rolled 
and that Small Orders must frequently be 
quickly handled has made Such mills expensive 
to instal and operate. The mill time lost in 
Setting up these mills is an important item en 
tering into operating cost, and with the mills 
heretofore employed this item has been a par 
ticularly heavy one because it has been neces 
sary to change every pass in the mill when mak 
ing any material change in the size of the 

B product. . 
In these mills a reduction has usually been 

effected in every pass so that a change in the 
size of the product has required a change in 
every stand of the mill. In a few cases it has 
been proposed to run one or more stands idle, 
the material simply going through the stand 
without any reduction being effected. This has 
not been satisfactory because, the rolls have had 
to be raised in the idle stand and there is al 
ways danger of cobbling. Because of the fact. 
that most continuous mills are engine driven 
with all stands connected, it has been necessary. 
to drive the idle stands as well as the working 
stands. There is thus afforded no opportunity 
to Work on the idle stands. 

provide in a rolling mill a roughing train, a 
finishing stand and a plurality of intermediate 
stands so arranged that the material may be 
routed past the same without going through any 
idle stands. Preferably, the intermediate stands 
are arranged in staggered formation and so lo 
cated that repeaters may be placed between 
rows of mills in such manner as to avoid stands 
which it is desired to drop out of the train. 
With this arrangement the adjustment of the 

roughing stands will not be disturbed but will 
produce the same intermediate product for 
a wide range of sizes. The number of in 
termediate stands employed will depend upon 
the amount of reduction required for shap 
ing this intermediate product into the final de 
sired product. A repeater may be quickly set 
so as to drop out of the stand or stands de 
sired, and the mill is therefore highly flexible 
and is particularly Suited for quick changes 

(C. 88-3) 
from one size to another. The number of roll 
changes is reduced to a minimum, the material 
is routed past the idle stands without being 
passed therethrough, and the stock of rolls re 
quired is materially reduced in number. 

For the rolling of rounds, squares and the like, 
an even number of passes for reducing the billet 
leaving the roughing train is always required. 
In changing from one size of a product of this 
character to another size, the stands will be 
dropped out in pairs. However, in the rolling of 
other sections, such as flats, there is necessarily 
an odd number of passes employed. In order to 
eliminate the disadvantages above mentioned of 
running the material through an idle stand, 
make provision for bodily removing intermediate 
stands from the mill. This is not possible in the 
mills now employed because invariably two or 
more stands are connected together and passes 
cannot be arranged in proper Sequence. In my 
improved mill the several intermediate stands 
are connected back to their respective power 
sources independently of the other intermediate 
stands, whereby a given intermediate Stand may 
be bodily removed. 

I preferably operate the mill so that each 
stand reduces the same volume of material in a 
given time. In other words, the product of area 
of section times speed is a constant for all 
stands. This means that for a given finishing 
speed the reduction in each stand is effected at 
the lowest possible speed and therefore with the 
least power. 
In the accompanying drawings illustrating a 

present preferred embodiment and showing the 
various set-ups thereof, 

Figure 1 is a plan view, largely diagrammatic, 
showing my improved mill; 

Figures 2 to 4 inclusive are diagrams showing, 
the use of the mill in the production of rounds 
of different sizes and illustrating and dropping 
out of intermediate Stands, and 

Figures 5 to 7 inclusive are similar views shovy 
ings the use of the millin rolling flats of various 
SZeS. 

Figure i shows a heating furnace F from 
which billets are supplied to a roughing train 
indicated generally by the reference character 2. 
This train comprises five stands, each driven 
through spindles 3, pinions 4 and bevel gears 5 
from a motor 6. The stands and roughing train 
form a continuous mill and produce an interme 
diate product which is to be worked on by a 
varying number of additional mills depending on 
the final size of the product desired. 
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As the material issues from the roughing train 

it is cropped by a flying shear 7 and passes 
through a trough 8 to a pair of intermediate 
stands 9 and 10. These stands are driven from 
a motor 11. It will be noted, however, that each 
stand is connected back to the power source in 
dependently of the other, so that either stand 
can be bodily removed without affecting the driv 
ing connection to the other stand. After the 
material has been reduced in the Stands 9 and 
10 it passes along a trough 12 and through a 
repeater 13 to mill stands 14 and 15. From the 
stand 15 it travels through a trough 16 to a 
finishing stand 17 in allinement with the Stands 
4 and 15. After the material has been rolled 
in the stand 17 it passes through a repeater 18 
to finishing stands 19, 20 and 21. 

It will be noted that the stands 9 and 0 are 
in alinement with the roughing train 2, that the 
stands 14, 15 and 17 are in a linement with one 
another and parallel to the line of the mills 9 
and 10, and that the mills 19, 20 and 21 are also 
in allinement with one another and parallel with 
the other two lines of mills. 

Considering the mills in the order 2, 17, 9-10, 
and 5-14, it will be seen that they are in 
staggered relationship, and the mill may be con 
Sidered as comprising first, second, third and 
fourth units. A repeater 22, is placed so as to 
defect material from the trough 8 into the 
trough 16. If this repeater is thrown into oper 
ation, the material is routed around the stands 
9, 10, 14 and 15. In other words, after leaving 
the roughing train the material passes through 
only the finishing stands. Another repeater 23 
is placed so as to deflect material from the 
trough 12 into the trough 16, thereby dropping 
Out the stands 14 and 15. When the repeater 23 
is in operation the material passes through two 
intermediate stands after leaving the roughing 
train. Under these conditions the mill 2 may be 
considered as forming the first stand, the mills 
9-10 as forming the second stand and the mill 

as forming the third stand. 
The main problem in a mill of this character is 

to supply to the finishing train stock of the size 
required for forming the desired product. The 
following examples will illustrate the flexibility 
of my improved mill and Will show how the sizes 
of the stock Supplied to the finishing train may 
be varied depending on the size of the product 
desired. 
Assume that the furnace F is charged with 

2A,' square billets and that it is desired to roll 
rounds in the range from 36' to 4'. The 
roughing train 2 will reduce the billet to a 1 
1/32d inch square, having an area of 1.04 square 
inches. The delivery speed will be 187.5 feet 
per minute. The stands 9 and 10 will be effec 
tive for reducing this bar to a 45/64 inch Square 
bar, having an area of 497 Square inches. The 
delivery speed at the Stand 10 will be 393.7 feet 
per minute. The stands 14 and 15 will further 
reduce the bar to a 17/32d inch square, having 
an area of .274 square inches and at a delivery 
speed of 717.8 feet per minute. This bar will 
then be reduced in the stands i7, 19, 20 and 21 
and issue as a %ths inch round at a speed of 
1800 feet per minute. 
This arrangement is shown in Figure 2. The 

bar is rolled automatically from a Square or 
diamond to an oval as indicated diagrammati 
cally by the cross-hatched Sections adjacent each 
stand. The parting lines of the rolls are indi 
cated on these sections. 

Figure 3 shows the mill as it will be arranged 
for the manufacture of Az' rounds, for which 
rolling the stands i4 and 15 Will be dropped out. 
The setting of the roughing train and the stands 
9 and 10 will be the same but they will be 80 
speeded up so that as the material leaves the 
roughing train it will be travelling at a speed 
of 332 feet per minute, and when it leaves the 
stand 10 will be travelling at a speed of 695 feet 
per minute. The stands 17, 19, 20 and 21 will 85 
take the 45/64 inch square bar and reduce it 
to A' rounds which issue at 1800 feet per 
minute. 

For the manufacture of 34' rounds, the Stands 
9 and 10 are also dropped, as diagrammatically 90 
illustrated in Figure 4, So that the 1-1/32d 
inch square, issuing from the roughing train, 
will go direct to the stand 17. For 4' rounds 
the roughing train will be further speeded up so 
that the material issues at 419 feet per minute. 95 
The three sizes corresponding to the above 

examples, as well as intermediate sizes, can thus 
be handled without any change of rolls. It will 
be understood that by the time the material 
reaches the roll stand 17 it is sufficiently small 100 
So that grooves covering the desired range of 
sizes can be cut in the rolls for the stands 17, 
19, 20 and 21, and that it is only necessary to 
guide the material into the proper groove. 
However, it is undesirable to cut a large number 105 
of grooves of different sizes into the rolls of the 
roughing stands or of the intermediate stands, 
because to do so would require too much roll 
width and would weaken the rolls. With my im 
proved mill, therefore, it is only necessary to 10 
drop out intermediate stands as desired in Order 
to supply stock of the proper size to the finishing 
train. The rolls in the finishing train will have 
a series of grooves of different sizes and a set 
up for the rolling of a given size product can be 115 
effected in a few minutes. 

Figures 5 to 7 show the rolling of flat products. 
In Such rollings a series of flat and edge passes 
is required. Figure 5 shows the rolling of Small 
flats. The stand 15 is bodily removed and the 120 
trough 15-T is put in its place. This can be 
readily done because of the fact that the stand 
15 is independently driven. Figure 5 shows the 
set-up which will be employed for narrow flats. 
Where rolling wide, thin flats the arrange- 125 

ment of Figure 6 is employed. In this case the 
stand 10 is also dropped out and a trough 10-T 
is substituted therefor. 
With the arangement of Figure 5 stock in 

square or rectangular fom is taken from the 130 
stand 10 whereas with the arrangement of Fig 
lure 6 square or rectangular stock is taken from 
the last stand of the roughing train. 

Figure it shows the arrangement employed 
for wider and thicker flats. The repeater 23 135 
is employed in this case, the mills 10, 14 and 15 
all being idle. Square or rectangular stock is 
taken from the last stand of the roughing mill 
for this operation. 

It will be seen from the foregoing that the 40 
roll stands following the roughing train will be 
dropped out one at a time, that there is no ne 
cessity of passing the material through idle 
Stands, and that all products will be finished 
through the stands 17, 19, 20 and 21. 145 

I have shown motors 6 and 11 for driving the 
roughing train and the stands 9 and 10. It will 
be understood that another motor is used for 
driving the stands 14 and 15, and that independ 
ent motors are used for the stands 17, 19, 20 150 
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variable speed motors so that they can be ad 
justed as desired. 
There is no necessity for driving an idle stand 

and repairs can be effected or the rols replaced 
at the convenience of the mill crew and without 
danger to them. 

have illustrated and described the present 
preferred embodiment of the invention, but it 
will be understood that it is not limited to the 
form shown as it may be otherwise embodied 
within the scope of the following claims. 

I claim: 
1. A rolling mill comprising a roughing train, 

a mill stand in Substantial alinement with Said 
train but spaced therefrom, a second stand ar 
ranged for the travel of material therethrough 
from the first mentioned stand, and a repeater 
arranged to direct material from the roughing 
train to the second mill stand Without going 
through the first-mentioned mill stand. 

2. A rolling mill comprising staggered mill 
stands arranged in a pair of Spaced rows and 
staggered an amount Sufficient to permit of the 
placing of repeaters between the rows. SO as to 
direct material traveling through the nil 
stands in the first row to a mill stand in the 
second row and without going through inter 
mediate mill stands. 

3. 

35 

3. A rolling mill comprising staggered mill 
stands arranged in a pair of Spaced rows and 
staggered an amount sufficient to permit of the 
placing of repeaters between the rows so as to 
direct material traveling through the mill 
stands in the first row to a mill stand in the 
second row and without going through inter 
mediate mill stands, the several mill stands being 
arranged to effect successive reductions and to 
each reduce Substantially the Sane volume of 

45 

material in the same time. 
4. A rolling mill comprising a roughing train, 

a first mill stand in allinement thereWith but 
spaced therefrom, a third mill stand ahead of 
the first stand but out of allinement therewith 
a second mill stand spaced beyond the first 
stand and in alinement with the third stand, a 
repeater ahead of the first stand arranged to 

50 

8) 

Supply the third stand, and a repeater beyond 
the first stand arranged to supply the third 
stand. 

5. A rolling mill comprising a roughing train, 
a first nil Stand arranged to receive material 
direct from the roughing train but spaced there 
from, a third mill stand placed ahead of the 
first stand but out of allinement therewith, a 
second mill stand spaced beyond the first stand 
and arranged to receive material from the first 
mill stand and supply material to the third mill 
Stand, a repeater ahead of the first stand ar 
ranged to Supply the third stand, and a repeater 
beyond the first stand arranged to supply the 
third stand. 

65 

5 third stand. 

6. A rolling mill comprising a roughing train, 
a first mill stand arranged to receive material 
direct from the roughing train but spaced there 
from, a third mill stand placed ahead of the 
first stand but out of allinement therewith, a sec 
ond mill stand spaced beyond the first stand and 
arranged to receive material from the first mill 
stand and supply material to the third mill 
stand, a repeater ahead of the first stand ar 
ranged to supply the third stand, a repeater 
beyond the first stand arranged to supply the 
third stand, and a 

All of these motors are preferably 

finishing stand beyond the 

3 
7. A rolling mill comprising a roughing train, 

a first mill stand arranged to receive material 
direct from the roughing train but Spaced there 
from, a third mill stand placed ahead of the 
first stand but out of allinement therewith, a 
Secondi mill Stand spaced beyond the first Stand 
and arranged to receive material from the first 
mill stand and Supply material to the third 
mill stand, a repeater ahead of the first stand 
arranged to Supply the third stand, a repeater 
beyond the first stand arranged to supply the 
third Stand, and finishing stands arranged in 
general parallelism with the roughing train and 
having a repeater adapted to Supply material 
from the third Stand. , 

8. A rolling mill comprising Substantially par 
allel troughs, Spaced repeaters connecting the 
troughs, and roll Stands between the repeaters. 

9. A rolling mill comprising two spaced 
troughs, repeaterS-Spaced along the troughs and 
connecting the same, and roll stands between 
the repeaters and alternately in allinement with 
the different troughs. 

10. A rolling mill comprising a roughing train, 
a finishing train, a plurality of intermediate 
stands, the several intermediate stands being 
conneeted back to their respective power sources 
independently of the other intermediate stands, 
whereby a given intermediate stand may be 
bodily removed, and means for guiding material 
through selected intermediate stands. 

11. A rolling mill comprising a roughing train, 
a finishing train, and a plurality of intermediate 
stands, the intermediate stands and the rough 
ing train being arranged in two rows, the sev 
eral intermediate stands being connected back to 
their respective power sources independently of 
the other intermediate stands, whereby a given 
intermediate stand may be bodily removed, and 
repeaters between the rows arranged to Supply 
material from a stand in the first row to a 
stand in the Second row. 

12. A rolling rail comprising a plurality of 
roll stands lying in generally parallel lines, the 
Several stands being in zigzag relation, there be 
ing intermediate stands in the mill, which in 
termediate Stands are connected back to their 
respective power sources independently of the 
other intermediate stands, whereby a given in 
termediate stand may be bodily removed, and 
repeaters in front of the several stands adapted 
to guide material from one of Said lines to the 
Other. 

13. A rolling mill comprising a roughing train 
with a plurality of stands, the rolls in the rough 
ing stands forming passes for the production of 
successive bars of like cross. Section, a plurality 
of intermediate stands, means for guiding bars 
from the roughing train in different desired 
paths so that in different cases the bars pass 
through different numbers of intermediate 
stands, whereby bars of different size are Sup 
plied from the intermediate stands, and a fin 
ishing train with a plurality of stands, the stands 
in the finishing train providing a plurality of 
passes adapted to accommodate the different 
sizes of bars supplied from the intermediate 
stands and produce the desired range of final 
sizes, and means for independently driving the 
several finishing stands at different adjisted 
Speeds. 

. NORMAN C. RENDLEMAN. 
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