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11. Claims. 

The present invention relates to means for cool 
ing so-called multi-high rolling mills, for exam 
ple 12 high and 20 high rolling mills. 

Fig. i is a front view, partly in cross-section, 
of the rolls of a twenty-high rolling mill; 

Fig. 2 is a fractional view, partly in cross-sec 
tion, of an intermediate space of a twenty-high 
rolling mill; 

Fig. 3 is a diagrammatic view showing the ar 
rangement of two cooling-pipes; 

Fig. 4 is a diagrammatic view showing another 
rangement of two cooling-pipes; 
The arrangement of the rolls in a 20 high roll 

ing mill is illustrated in Figure 1, in which A are 
the Working rolls, B the rolls which support the 
working rolls, C further supporting rolls for the 
intermediate rolls B and D are the outer support 
ing rolls. The reference letters L represent strips 
of packing material, for example of felt or leather. 
These multi-high rolling mills enable working 
rolls of very small diameter to be employed and 
consequently a very great reduction can be effect 
ed at each pass. Owing to this, however, exces 
sive heating of the rolls, and in particular of the 
working rolls, occurs and it is important to con 
duct this heat sufficiently rapidly away from the 
rolls, the more so because their capacity for tak 
ing up heat is only, small. The known cooling de 
vices by which the cooling liquid simply trickles 
from the outside over the surface of the rolls or 
is sprayed on to them are not sufficient because, 
if the rolls are merely sprinkled with liquid, the 
heat is not conducted away sufficiently quickly 
from the very small accessible surface of the 
working rolls and is not conducted away at all 
from the places indicated by the letters a and b 
in Figure . . This is only possible if provision be 
made for a cooling medium, for example cooling 
oil or an emulsion of oil and water, to flow with 
sufficient speed through the intervening spaces 
C, d and e, flocated between the places a and b, 
and the velocity of flow has a component of con 
siderable magnitude parallel to the axis of the 
rolls. If for this purpose the cooling medium is 
allowed to flow from one end face of the rolls in 
the longitudinal direction of the rolls through 
the intermediate spaces c, d and e, if and a device 
for carrying away the oil is provided at the 
other end face of the rolls, the desired result may 
indeed be obtained, provided the rolls are not 
on too heavy duty and, more particularly, if the 
length of the rolls is not excessively great. 
the case of rolls which are on particularly heavy 
rolling and of rolls of very great length it has 
been found that the cooling medium is heated up 

In 

(C. 80-41) 
considerably while it flows along the surface of 
the rolls through the intermediate spaces c, d and 
e, f, the consequence of which is that the rolls 
become heated up at one end and increase slight 
ly in diameter at this end, that is to say the pass is 
between the rolls does not remain uniform along 
the entire length of the working rolls. This could 
be partially compensated by allowing the cooling 
medium to flow from right to left along the up 
per rolls and from left to right along the lower ace 
rolls. If this were done, however, both sets of 
rolls become very slightly conical which would 
lead to forced slipping, and torsional Oscillations 
and thereby to disturb the rolling operation. In 
Order to avoid these disadvantages, according to 
the present invention the cooling medium is not 
introduced only at one end face of the rolls into 
the intermediate spaces c, d and e, if but is in 
troduced from both end faces of the rolls, for 
example it enters through C and e and escapes 
from d and f. This can be done, for example, 
by providing a supply of cooling medium of the 
kind shown in Figure 2. 

Figure 2 is a side view of the upper, working 
roll A and the uppermost supporting roll C, the g 
intermediate block K and the pipes E, E, F, F.' 
being shown in vertical Cross-section. In this 
figure A' indicates the surface of the roll A 
which faces the space c, and C' represents the 
surface of the roll C which faces the spaces d. 
The narrowest part of the hollow space between 
ce and d is indicated by the dotted line M-f. 
The cooling medium is now pumped in, for exam 
ple through pipes E and E' at both ends of the 
roll A into the hollow space c and is conducted 85 
away through the pipes F and F in the hollow 
spaced towards both end faces of the rolls. The 
direction of flow of the cooling medium is in 
dicated by arrows. The cooling medium car, 
however, also be allowed to flow in the reverse 
direction through the pipe system. Which of the 
pipes F and E must be made shorter and which 
must be led to the centre of the hollow space will 
depend on the work which is being performed by 
the rolls at the time. In the arrangement illus 
trated, the ends of the working rolls are cooled 
most strongly and the middle is cooled least be 
cause the cooling medium has already become 
slightly warmer there. The result of this is that 
the working rolls become slightly thicker in the 
middle, that is to say they become slightly con 
vex and therefore the crown is increased. 
By a suitable choice of the direction of flow and 

of the lengths of the pipes the middle of the rolls 
can be kept cooler than the ends of the roils 
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and the convexity or the crown is reduced so 
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that the rolls can, to a large extent, be adapted 
to suit the kind of work which is being dgone at 
any time, i. e., they can be adapted to suit ma 
terials of greater or less hardness, or of different 
widths, as well as to the reduction desired to be 
effected per each pass or to meet differences in 
the thickness of the original strips betweer its 
edges and its center. The cooling medium can 
be introduced into the spaces e, if in a similar 
manner to that indicated in Figure 2 for the 
spaces c, d and the convexity, i. e., the crown of 
the intermediate and outer supporting rolls can 
thereby be influenced in a corresponding manner. 

For example, when the working rolls have a 
diameter of 50 mm. and a length of 850 mm. and 
a power of 1000 kilowatts is employed the supply 
of cooling medium can be regulated in such a 
way that the difference of temperature at the 
middle and ends of the working rolls amounts to 
50° C. In this case the increase in the diameter 
of the rolls at the hottest places as compared 
with its diameter at the coolest place is 0.03 mm., 
which gives the rolls a crown which is desirable 
for rolling dead soft annealed mild steel strip of 
600 nm. width. In the case of the Supporting 
rolls of 500 mm. diameter, a temperature differ 
ence of 10° C. between the middle and ends of 
these rolls produces an increase in diameter of 
0.06 mm. - 

In order now to be able to effect a particularly 
fine regulation of the difference in temperature 
between the middle and the ends of the rolls the 
device which is hereinafter described may be 
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employed. For this purpose, for example, the 
pipe F which extends up to the central plane of 
the rolling mill is provided in the manner indi 
cated in Figure 3 with openings which are uni 
formly distributed over its length in such a man 
ner that the cooling medium flowing through the 
pipe F can escape through these openings. By 
means of a second pipe which is disposed inside 
or outside the pipe F and is longitudinally dis 
placeable or rotatable relatively to the pipe F, 
Sore of the openings can be closed and the flow 
Of cooling Inediura can thereby be controlled to 
flow mostly at the end or mostly at the middle. 
his arrangement is illustrated in detail in Fig 

ures 3 and 4. In Figure 3 the pipes S and C. 
which are actually arranged concentrically to one 
another sare shown One above the other. The 
pipe F has openings H, the distance between each 
one of them being equal to the diameter or width 
of the openings. 
concentrically to the pipe F has openings J which 
are of the same size as the openings Hin the pipe 
F. In the example illustrated in Figure 3 the 
openings H and J coincide exactly at one end 
of the pipes F and G, while at the other end they 
are relatively displaced by a distance equal to 
tie width of one of the openings. When the pipes 
are in the position illustrated in Figure 3, the 
opening at the extreme right of the pipe F is 
opened and the opening at the extreme left of the 
pipe is closed so that the oil escapes for the most 
part at the right-hand end of the pipe F. If 
now the pipe G is axially displaced so that its 
extreme left-hand opening coincides with the ex 
treme left hand opening of the pipe F, then the 
extreme right-hand opening of the pipe Fis closed 
completely and the cooling medium flows away at 
the side of the rolls to a considerably greater ex 
tent than previously. The pipes can also be ad 
justed to any intermediate position between these 
extreme positions. By this means any irregulari 

other. 

The pipe G which is arranged 

2,150,840 
tles in the thickness of the hot-rolled starting 
material can be partly or fully compensated. 
Another form of construction is illustrated in 

Figure 4. In this the pipe G is not displaceable. 
axially along the pipe F but is rotatable. Both 
pipes are again arranged concentrically one to the 

In this case, however, the Openings in the 
pipe G do not lie in a horizontal plane but are 
disposed in such a nanner that when the open 
ings H and J on the extreme right hand end of 
the pipes coincide, that is to say the extreme 
right-hand opening is free for the oil to flow out, 
the Openings at the other end do not coincide 
and no oil can escape from the pipe F at this 
end. 

It may be advisable in some cases to provide 
separate cooling systems for the individual inter 
mediate spaces c, d and e,f. The conduct of heat 
RWay from intermediate spaces c, d is particularly 
important as the working rolls. A heat up the 
most. ... Since the area of the triangular spaces 
c, d and the diameter of the working rolls are 
Small, it may sometimes be advisable to press the 
cooling medium through the spaces c, d under 
higher pressure than through the other spaces 
e, f. 

In order to prevent the cooling medium from 
flowing back through a pipe other than that pro 
vided for its outflow, for example for preventing. 
the cooling medium from the pipe E from escap 
ing through the pipe F, a fitting piece K can be 
provided at the center of the spaces. The fitting 
pieces may be for example of artificial resin, and 
can be fixed on the ends of pipes F and F. 
The pipes by which the cooling medium enters 

and leaves may also be arranged in such a way 
that they are. axially displaceable, i. e., in the 
longitudinal direction of the rolls. By this means 
the outlet or outlets for the cooling medium can 
be displaced at will in the longitudinal direction 
of the rolls whereby the removal of the heat from 
the rolls can be regulated. 

clain: - 

1. The method of cooling multi-high rolling 
mills which consists in pumping a cooling medium 
through the intervening spaces between the rolls, 
the pressure of the cooling medium pumped 
through the intervening spaces adjacent the 
working rolls being higher than the pressure of 
the cooling medium pumped through the re 
maining intervening spaces between the support 
ing rolls. 

2. The method of cooling multi-high rolling 
mills which consists in pumping a cooling me 
diurn through the intermediate spaces adjacent 
the working rolls under high pressure, and then 
conducting the medium escaping from the said 
Spaces through the remaining intervening spaces 
between the supporting rolls. 

3. In a multi-high rolling mill a system of pipes 
extending into the intervening spaces between 
the rolls nearly to the center of the rolls, an 
other System of pipes extending from outside 
into the said intervening spaces, means for ad 
mitting a cooling medium to part of the pipes 
and withdrawing it through the other, and means 
for axially displacing the pipes. 

4. In a multi-high rolling mill a system of pipes 
extending into the intervening spaces between 
the rolls nearly to the center of the roils, an 
other System of pipes extending from outside 
into the said intervening spaces, means for ad 
mitting a cooling medium to part of the pipes 
and Withdrawing it through the other, and means 
for rotating the pipes. 
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5. The method of cooling multi-high rolling 

mills which consists in conducting from both 
ends of the rolls a cooling medium into the in 
tervening spaces between the rolls, bounded at 
all sides by the cylindric roll surfaces, in a direc 
tion parallel to the axes of the rolls, and leading 
of the cooling medium from the center of the 
intervening spaces. . . " 

6. The method of cooling multi-high rolling 
mills which consists in conducting from both 
ends of the rolls a cooling medium into the in 
tervening spaces between the rolls, bounded at 
all sides by the cylindric roll surfaces, in a direc 
tion parallel to the axes of the rolls, leading of 
the cooling medium from the Center of the inter 
vening spaces, and regulating the quantity and 
the rate of flow of the cooling medium in such a 
manner that a desired degree of convexity or 
Crown is imparted to the rolls, 

7. In a multi-high rolling mill, a number of 
pipes considerably shorter than one half the 
length of the rolls, a number of pipes having 
about half the length of the rolls, both kinds of 
pipes extending from both ends of the rolls into 
the intervening spaces bounded by the surfaces 
of the rolls, and means for introducing a cool 
ing medium from outside into one kind of the 
pipes. 8. In a multi-high rolling mill, pipes extending 
from both ends of the rolls into the intervening 
spaces bounded by the surfaces of the rolls, part 
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of the pipes reaching nearly to the center of the 
said spaces and part of them being provided with 
perforations distributed over their length, means 
for introducing a cooling medium from outside 
into a number of the pipes, and means for clos 
ing and Opening the said perforations in a pre 
determined manner. 

9. In a multi-high rolling mill, pipes extend 

ing from both ends of the rolls into the inter 
vening spaces bounded by the surfaces of the 
rolls, part of the pipes reaching nearly to the 
center of the said spaces and part of them be 
ing provided with perforations distributed over 
their length, other perforated pipes arranged co 
axially, with the said perforated pipes, means for 
introducing a cooling medium from outside into 
a number of the pipes, and means for making 
coincide a desired part of the perforations in the 
coaxial pipes. 

10. In a multi-high rolling mill, pipes extend 
ing from both ends of the rolls into the inter 
vening spaces bounded by the surfaces of the 
rolls, part of the pipes reaching nearly to the 
center of the said spaces and part of them being 
provided with perforations distributed over their 
length, other perforated pipes arranged coaxially 
with the said perforated pipes, means for intro 
ducing a cooling medium from outside into a 
number of the pipes, and means for moving the 
pipes parallel to the axes of the rolls and there 
by making coincide a desired part of the perfora 
tions in the coaxial pipes, 11. In a multi-high rolling mill, pipes extend 
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ing from both ends of the rolls into the interven 
ing spaces bounded by the surfaces of the rolls, 
part of the pipes, reaching nearly to the center 
of the said spaces. and part of them being pro 
vided with perforations distributed over their 
length, other perforated pipes arranged coaxially 
with the said perforated pipes, means for intro 
ducing a cooling medium from outside into a 
number of the pipes, and means for rotating the 
pipes around their axes and thereby making coin- SS 
cide a desired part of the perforations in the 
coaxial pipes. WEMROBIN 


