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ABSTRACT OF THE DISCLOSURE 
The present invention relates to a rolling mill and, 

more particularly, to an improved arrangement for apply 
ing a controlled crown to one or more of the rolls of the 
rolling mill. 

BACKGROUND OF THE INVENTION 
In order to meet the requirements of much closer gauge 

tolerances, recent mills have been provided with some 
form of crown control for the rolls, whereby the por 
tions of the rolls that engage the material and thereby 
form the contour or shape is controlled so as to com 
pensate for the inherent deflection of the rolls in a di 
rection away from the material being rolled. Primarily, 
the shape characteristic being discussed deals with the 
cross-sectional dimension of the material. In addition to 
nonuniformity in cross-sectional thickness being caused 
by the deflections of the rolls, it also is caused by thermal 
expansion thereof. 
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One present form of crown control involves applying . 
a bending moment to the ends of the rolls in a direction to 
defiect the roll so as to compensate for the normal deflec 
tion thereof which takes place during rolling. The roll 
bending force in this arrangement has been generated by 
providing piston cylinder assemblies connected to the ends 
of the rolls, and either consist of a common cylinder as 
sembly arranged between the opposed journals of the rolls 
and carried by the rolls themselves, or of individual cylin 
der assemblies for each roll and carried by the housings 
of the mill. In each of these arrangements, at least the 
screw of the mill, and in the second case, the housings, 
also are caused to receive the reaction forces of the roll 
bending piston cylinder assemblies. Such an arrangement 
is highly objectionable since it imposes an elastic change 
or stretch on the mill components subjected to the reac 
tion forces, thereby creating the need of employing stiffer 
components and the need for additional means to com 
pensate for the change in the longitudinal gauge, such as 
automatic gauge control equipment. - - 
The present invention relates to an improved mill con 

struction wherein the crown control equipment is so con 
structed and arranged so as not to impose any forces on 
the mill housings or screws or other mill components 
that would contribute to elastic deformation of the mill. 
More particularly, the present invention provides in a 

rolling mill a force exerting means for controlling the 
crown of one or more rolls thereof which force exerting 
means is completely free from the housings and mill 
SCre?WS. - 

It is another feature of the present invention to provide 
in a rolling mill a longitudinally extending beam, ar 
ranged between the main roll bearings and housings, 
auxiliary bearings mounted outward of the main bearings 
on the rolls to be crown controlled, said auxiliary bear 
ings adapted to receive piston cylinder assemblies which 
extend between the auxiliary bearings and the beam and 
upon operation impose a deflection upon the roll wherein 
the reaction thereof is taken solely by the beam and not 
by the mill or screws of the mill. 

In still another form of the present invention there is 
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provided in a rolling mill having an opposed pair of 
housings and including means for adjusting one of the 
rolls of the mill which consists of at least two rolls, said 
rolls having main bearings at their opposite ends, auxiliary 
bearings mounted outward of the main bearings, a beam 
arranged between the main bearings and the housings of 
each roll and extending between at least the auxiliary bear 
ings thereof, each auxiliary bearing including a casing, 
said casings having openings into which portions of said 
beams extend, force exerting means mounted in each cas 
ing adapted to engage said beams and said casings and to 
impose upon the associated rolls through displacement of 
the casings a controlled deflection, and wherein said beams 
are designed to receive the reaction forces of said piston 
cylinder assemblies in a manner to free said roll adjusting 
means and housings of said reaction forces. 
These objects and advantages, as well as others, will 

be more readily understood when the following specifica 
tion is read in connection with the accompanying drawings 
of which: 

FIG. 1 is an elevational view, partly in section, of a 4 
high rolling mill incorporating the features of the present 
invention, 

FIG. 2 is a partial sectional view taken of certain ele 
ments illustrated in FIG. 1, and 

FIG. 3 is a partial outside end view of the upper backup 
Toll of FIG. 1. 
With reference to FIGS. 1 and 2 there is provided two 

spaced-apart vertically arranged identical housings 10 and 
11 which are connected together at their upper and lower 
portions by separators 12 and 13, respectively, and which 
are provided with identical windows 14 and 15. The 
windows are adapted to receive the bearing chock as 
semblies of a pair of work rolls 16 and 17 and backup rolls 
18 and 19. The work rolls 16 and 17 have bearing chock 
assemblies 21 and 22, whereas the backup rolls 18 and 
19 are rotatably received in main bearing chock assem 
blies 23 and 24. 
The rolling mill also includes the usual roll adjusting 

screws 25 and 26 which, as shown in FIGS. 1 and 2, 
are received in the upper portion of the housings 10 and 
11 having their lower ends extending into the windows 
14 and 15. The mill also includes a roll balance piston 
cylinder assembly 27 which is mounted in the separator 
12 and extends downwardly, having hooked like members 
28 which engage with the main bearing chock assemblies 
23 of the upper backup roll 18 so as to positively urge the 
chocks of the upper backup roll 18 in a direction towards 
the screws 25 and 26. 

Turning now more specifically to the features of the 
present invention, it will be observed with respect to the 
upper backup roll 18 that between the screws 25 and 26 
and the main bearing chock assemblies 23 of the backup 
roll 18 there is provided a horizontally arranged beam 31, 
which in FIG. 2 is shown to take the form of an "H.” 
Outward of the housings 10 and 11 the beam 31 changes 
from "H" shape into a solid block, in which at its extreme 
opposite ends and the upper surfaces thereof, it is pro 
vided with recesses 32. At this point reference will be 
again made to the backup roll 18 in which connection it 
will be observed in FIG. 1 that outward of the main bear 
ing chock assemblies 23 there is provided auxiilary bear 
ing chock assemblies 33, the auxiliary bearing chock as 
semblies being connected to the main bearing chock as 
semblies by links 35 which hold the auxiliary bearing 
chock assemblies against actual displacement thereof rela 
tive to the roll 18. 
As shown in FIG. 3, the main bearing chock assemblies 

33 include casings 36 which surround the journals of the 
backup roll 18 and are provided with openings 37, ex 
tending axially of the roll axis. Through the openings 37 
extend the end portions of the beam 31. It will be noted 
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in FIG. 1 that the casing is arranged to extend above the 
recesses 32 of the beam 31, in which connection there is 
provided piston cylinder assemblies 38 and 39, the cylin 
ders of which are carried in the recesses by the beam, 
whereas the pistons extend upwardly and engage the ad 
jacent surfaces of the casings 36. In this construction 
upon application of pressure to the cylinders, the casings 
are displaced in an upward direction thereby causing the 
roll 18 to deflect in a direction to resist the normal deflec 
tion of the roll under the rolling loads. 
A similar construction is provided for the lower backup 

roll 19. In this case between the housings 10 and 11 and 
the main bearing chock assemblies 24 of the backup roll 
19, there is provided a horizontally extending beam 41 
which includes, as in the case of the upper beam 31, out 
ward extending portion which terminate into block-shaped 
end portions. The lower surfaces of the block-shaped 
portions of the beam 41 are provided with recesses 42 into 
which there are received the piston cylinder assemblies 43 
and 44, the pistons of which are adapted to extend down 
wardly of the housings 10 and 11. The backup rolls 19 is 
also provided with auxiliary bearing chock assemblies 45 
which are connected to the main bearing chock assemblies 
24 by links 46 which prevent actual displacement of the 
main bearing chock assemblies 45 relative to the roll 19. 
The auxiliary bearing chock assemblies 45 of the lower 
backup rol? 19 comprises, as in the case of the upper 
auxiliary bearing chock assemblies, casings 47 which at 
their lower ends are provided with openings into which 
extend the block-shaped end portions of the beam 41. The 
pistons of the piston cylinder assemblies 43 are adapted to 
engage the casings 47 and the reaction force is taken by the 
beam 41, in which on operation a bending force is imposed 
on the backup roll 19 in a direction to resist the normal 
deflections of the rolls under the rolling pressure. 

It will be appreciated from the above that on the ap 
plication of the bending loads to the backup rolls 18 and 
19 by the piston cylinder assemblies 38 and 39, 43 and 44, 
respectively, the reaction forces thereof are not taken by 
the mill screws 25 and 26 nor of the housings 10 and 11. 
Instead the beams 31 and 41 themselves take the reaction 
forces. Thus, it can be seen that each assembly of a beam, 
piston cylinder assemblies and casings constitute a self 
contained unit and the forces developed by the roll bend 
ing means are self-contained within the structure itself. 
It should also be emphasized that in controlling the con 
tour or crown of the backup rolls 18 and 19 which are 
substantially more rigid than the limber work rolls 16 
and 17, the contour of the work rolls will follow the con 
trolled contour of the backup rolls. As a result, the pass 
opening between the work rolls 16 and 17 which control 
the contour of the strip can be controlled. 
While the present invention has been explained with 

respect to a rolling mill and, particularly, a 4-high 
rolling mill, it will be appreciated by those skilled in the 
art that the invention can be equally utilized in other 
forms of rolling mills, say for example, a 2-high mill, and 
in other forms of processing apparatuses, such as, paper 
and rubber calenders. 

In accordance with the provisions of the patent statutes, 
I have explained the principle and operation of my in 
vention and have illustrated and described what I con 
sider to represent the best embodiment thereof. However, 
I desire to have it understood that within the scope of 
the appended claims, the invention may be practiced 
otherwise than as specifically illustrated and described. 
What is claimed is: 
1. In a rolling mill comprising a pair of housings, 
a window in each of said housings for receiving a pair 

of rolls, 
main bearings mounted on the ends of said rolls re 

ceived in said windows and supported by said hous 
gS, 

means carried by said housings for adjusting one of 
said rolls in said windows, 
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4. 
auxiliary bearings mounted on the ends of at least one 

of the said rolls outward of said main bearings, each 
of said auxiliary bearings including a casing, 

said casings having openings, 
a longitudinal extending beam arranged in said win 
dows extending parallel to the axes of said rolls ar 
ranged between said main bearings of one of said 
rolls and said housings and having extensions at its 
opposite ends that pass into said openings of said 
casings, and 

separate force generating means carried by the exten 
sions of said beam adapted to apply a force to the 
auxiliary bearings, the construction being such that 
upon operation of said force generating means bend 
ing moments are created in said one roll which cause 
said roll to deflect and its effective crowns varied, the 
reaction forces being taken solely by said beam and 
not transferred to the housings. 

2. In a rolling mill, according to claim 1 including a 
beam for each roll, wherein 

said roll adjusting means is adapted to move one of 
said beams in said window with said one roll, and 

auxiliary bearings are mounted on the ends of both 
rolls. 

3. In a rolling mill according to claim 2, wherein said 
rolls form a roll gap', 

said auxiliary bearings having openings in the side 
thereof opposite the roll gap into which said beams 
extend, 

said force generating means carried by said beams and 
arranged to engage said auxiliary bearings to displace 
them in a direction away from the roll gap. 

4. In a rolling mill according to claim 2, including a 
backup roll for each roll, 

main bearings mounted on said backup rolls inward of 
the ends and supported by said housing, 

said auxiliary bearings mounted on the outer ends of 
said backup rolls, and said beams arranged between 
said main bearings and said housing. 

5. In a rolling mill according to claim 2, 
in which adjustable screws are mounted in said housing 

for adjusting one of said rolls, 
said beam associated with said adjustable roll having a 

portion interposed between and contacted by said 
main bearings and said screws. 

6. In a rolling mill according to claim 2, 
in which said auxiliary bearings comprise integral cas 

EngS, 
an opening in each casing onto which one of the ends 

of the beams extend, 
said force generating means comprising piston cylinder 

assemblies, 
recesses in said beams for receiving said piston cylinder 

assemblies, the construction being such that the pis 
ton cylinder assemblies are arranged between said 
beams and said casings of said auxiliary bearings. 

7. In a rolling mill according to claim 2, 
including means for pivotally securing said auxiliary 

bearings to the adjacent main bearings. 
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