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ABSTRACT OF THE DISCLOSURE 
A rolling mill having adjustable screws located between 

the two roll assemblies and prestressing cylinders which 
apply a prestressing force greater than the likely rolling 
load and which urge the roll assemblies against the screws. 
The mill is controlled by a control system which includes 
a first signal dependent on the rolling load and a second 
signal which is dependent on the roll gap under no load 
conditions. A gauge error signal is derived from the first 
and second signals and used to control the effective length 
of the screws, in order to maintain substantially zero 
gauge error. 

This invention relates to rolling mills, particularly to 
the design of mills to reduce their weight, and cost, and 
to the control of rolling mills to achieve constant thick 
ness in the material being rolled. 

Forces are developed in the area of contact between the 
rolls when metal is deformed between the rolls of a roll 
ing mill, and these forces (hereinafter referred to as the 
"rolling load') must be contained by the mill structure. 
The mill structure including the rolls deforms under the 
rolling load causing the working faces of the rolls to 
part. Thus, when the rolling load increases (due for ex 
ample to the metal becoming harder) the rolls will sepa 
rate further by an amount proportional to the change in 
rolling load, and the dimensions of the rolled metal will 
increase. It has been shown that if F is the rolling load, 
So is the nominal distance between the working faces of 
the rolls when the mill is unloaded, and h is the roll gap 
under load, then 

F=M(h-S) (1) 
where M is the mill modulus and is a constant depending 
on the elastic properties of the mill structure; during roll 
ing, the roll gap is the same as the thickness of the out 
going material. If F is measured in tons, and h and So in 
inches, then M is in tons per inch, and commonly has a 
value between 103 and 1.3X 104 tons per inch. 

Equation 1 may be written 

and in the design of conventional mills without automatic 
gauge control, the mill modulus M is made as large as 
possible in order to reduce the effect of changes in rolling 
load on gauge, so that as M becomes larger the strip thick 
ness h departs less from the set value S. Hence, mill 
housings have hitherto been designed to have an average 
stress of only 0.75 to 0.5 ton per square inch, resulting in 
housing of over 200 tons in weight which approaches the 
limit of machining and transportation of these large pieces 
of metal, and they are also costly. 

In a mill fitted with automatic gauge control the ac 
curacy of the dimensions of the rolled product should in 
prinicple be independent of the mill modulus because the 
gauge control circuit compensates for departures in the 
metal from the desired thickness due to changes in mill 
deformation consequent upon the changes in rolling load. 

5 

O 

15 

20 

25 

30 

35 

40 

45 

50 

60 

65 

2 
Unfortunately it has not been possible, hitherto, to make 
use of this potential advantage because of the time taken 
for the control circuit to respond to its input error signal 
proportional to the gauge deviation. In strip rolling the 
fastest response is obtained by a control system which 
varies the applied strip tension to change gauge (British 
Pat. No. 681,373) but this form of control has only 
limited effectiveness because of the risk of breaking the 
strip or spoiling the flatness of the finished material. 

In mills where tension is not applied to the metal in a 
controlled manner, all gauge changes are compensated by 
varying the position of the mill screws (i.e. changing the 
value of S in Equations 1 and 2) and the screws are 
used to control large changes in mills fitted with the ten 
sion type of automatic gauge control. The rolling loads 
are commonly over 1,000 tons on each of the two screws, 
So that the Screw adjustments against these loads are 
relatively slow, even where large electric motors of 100 
H.P. on each screw are employed for the duty. As a re 
sult, when sudden changes of load and gauge occur in 
mills with a low value for the mill modulus, relatively 
long lengths of material may be rolled off gauge whilst 
the automatic control circuits energise the motors to ad 
just the rolls. Mill designers have, therefore, maintained 
the practice of designing rolling mills with massive hous 
ings to obtain as high a value as possible for the mill 
modulus to keep these transient gauge changes to a mini 
nu. 

In another previous proposal to obtain more rapid and 
consistent control of gauge, a method of rolling sheet 
or strip material is proposed in which the material is fed 
between two roll assemblies subjected to a prestressing 
force resisting the separating force (rolling load) acting 
on the roll assemblies. The prestressing force, which is 
greater at all times than the rolling load, is automatically 
increased or decreased by an amount approximately equal 
to any increase or decrease in the rolling load so that the 
difference between the prestressing force and rolling load 
is kept substantially constant. This type of control for 
Tolling mills cannot, however, achieve a close control of 
the thickness of the rolled metal; it will achieve only a 
constant stress in the abutment means between the bear 
ing chocks, and in parts of the chocks themselves. Other 
parts of the chocks, together with the rolls and roll-neck 
bearings, will be distorted by the full effects of the rolling 
load variations, and this will lead to changes in the strip 
thickness when the rolling load varies. Measurements 
which have been made on the elastic distortion of the rolls 
indicates that they contribute over half of the total mill 
distortion quantified in the mill modulus M, so that the 
distortion effecting gauge can be considerable in a mill 
built according to this previous proposal. 

In one aspect the present invention provides a rolling 
mill and control system therefor comprising a pair of roll 
assemblies, prestressing means arranged to apply a pre 
stressing force greater than the rolling load to urge the 
rolls towards one another, abutment means arranged to 
resist the prestressing force to carry a load equal to the 
difference between the prestressing force and the rolling 
load, and automatic control means for adjusting the abut 
ment means to maintain substantially constant gauge. 

In another aspect the invention provides a rolling mill 
and control system therefor comprising a pair of roll as 
semblies, prestressing means arranged to apply a pre 
stressing force greater than the rolling load to urge the 
rolls towards one another, abutment means arranged 
to resist the prestressing force to carry a load equal to 
the difference between the prestressing force and the roll 
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ing load, means for obtaining a first signal dependent on 
the rolling load, means for obtaining a second signal de 
pendent on the roll gap under no load, means for deriving 
a gauge error signal from the first and second signals, and 
control means for using the gauge error signal to con 
trol the abutment means to maintain substantially Zero 
gauge error. 

In a further aspect the invention provides a rolling mill 
and control system therefor, comprising a pair of roll 
assemblies, adjustable spacers between the roll assemblies, 
normally constant pressure hydraulic prestressing means 
arranged to prestress the roll assemblies onto the Spacers 
and automatic control means arranged to control the 
Spacers to maintain constant gauge. 

Preferably the prestressing means are hydraulic and 
under normal conditions the hydraulic pressure is kept 
COIStani. 

Preferably means are provided for automatically main 
taining the prestressing pressure at a constant low value 
when no material is between the rolls and at a relatively 
high value under rolling conditions, and for Switching 
between the high and low values dependent on whether 
or not material is between the rolls. 
The load on the abutment means which is the difference 

between the rolling load and the prestressing load may be 
arranged to be only a small fraction of the rolling load, 
so that the power of the drive can be reduced and the 
response time of the control is improved permitting a 
fast correction for gauge error. The drive may also be 
made so small in power that an electrohydraulic drive 
may may be incorporated on even the largest mills, 
thereby reducing costs and increasing the speed of the 
response of the control. 
The main mill housing is subjected to a normally con 

stant load because only the prestressing force acts on it 
and the housing stress may be increased from its low 
value in known arrangements to values commonly found 
in engineering components generally in the range 1.5 to 
7 tons/m.2. This would amount to a substantial increase 
with corresponding savings in weight and fabrication 
costs. Moreover, with the sectional dimensions of the 
stress path in the housings substantially reduced, these 
larger components may now be welded, taking advan 
tage of the reduced costs afforded by modern welding 
techniques. 

In the design of these mills the dimensions of the abut 
ment means and their drive are restricted by the essential 
dimensions of the surrounding structure so that an upper 
limit must be placed on the load on the abutment means 
to maintain the facility to adjust their dimensions during 
rolling. Thus, in a mill in which the prestress on each 
set of chocks may have any value up to 1000 tons (i.e. 
2000 tons total prestress on the mill) the maximum per 
missible load on each of the abutment means might be 
restricted to 150 tons (i.e. a total of 600 tons with four 
abutment means). It is also possible for the loads imposed 
on the abutment means under rolting conditions to fall 
below a safe working limit; this is particularly likely to 
happen when the mill is decelerating and the load exerted 
by the rolls on the strip increases rapidly and approaches 
the value of the prestress. 

In a preferred form of the invention further control 
means are provided for maintaining the load on the 
abutment means within a predetermined range. Prefer 
ably the further control means are arranged to change 
the constant value of the prestressing force to bring the 
load on the abutment means back to the middle of its 
predetermined range when the load goes out of range. The 
further control means may be made to operate only when 
the mill speed exceeds a predetermined value and the 
gauge error is less than a predetermined value. 
The system also may include means for rendering the 

control means inoperative when the mill speed is less 
than a predetermined value or when the gauge error is 
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4. 
greater than a predetermined value, and means opera 
tive under each of these conditions for controlling the 
abutment means to prevent the load on the abutment 
means falling below a predetermined minimum value. 

Preferably a signal dependent on the prestressing force 
is also used in deriving the gauge error signal. 
One embodiment of rolling mill and control System, in 

accordance with the invention, will now be described, by 
way of example only, with reference to the accompany 
ing drawings of which: 

FIG. 1 is a side view of a rolling mill, and a control 
System, 

FIG. 2 shows part of the control system of FIG. 1 in 
detail. 

It will be appreciated that only one side of the mill is 
shown in FIG. 1 and that a similar arrangement exists 
on the other side of the mill, while the control System is 
common to both sides. 

In the drawings, back-up rolls 1 are rotatably supported 
in chocks 2 and 3 slidably guided in a main housing 4. 
The upper chock 3 carrying the upper back-up roll abuts 
against a self-aligning pad 5 in the top of the housing. 
The lower chock 2 is seated on a hydraulic prestressing 
cylinder 6 also fitted with a self-aligning pad. The two 
back-up chocks are separated by abutment means in the 
form of two screws (only one of which is shown in full) 
with plain shanks 7 and each with a threaded portion 8 en 
gaging in a threaded bore 8A in the upper back-up chock 
3. The screws are turned by a connecting shaft 9 having a 
splined section 9A which engages with an internally 
splined sleeve 10. The splined sleeve is in turn driven by 
worm gearing in casings 11, the gearing for the two 
screws being connected together by a clutch 12. 
The two screws are driven via their worm gearing by 

a self-containing hydraulic pump 3 and motor 13A which 
is powered by an A.C. motor 14. The drive to the two 
screws is connected to the similar drive to the two ScreWS 
on the opposite housing by a connecting shaft, indicated 
at 15, taken from one of the worm gears 11. Provision is 
made to disconnect the two drives connected by the shaft 
15 so that the chocks on each side of the mill may be 
moved independently. The screws 7 thus form spacers, 
between the back-up roll assemblies (comprising the rolls 
and their chocks), the dimensions of the spacers being 
adjustable. 
The back-up chocks 2 and 3 cradle chocks 16 carrying 

work rolls 17. Each screw 7 bears on a load sensing 
device 18, and the position of each screw in its nut is 
measured by a position transducer, such as a synchro 19, 
which produces a signal proportional to So, the nominal 
dimension of the abutment means 7 between the chocks, 
and so to the roll gap, in the unloaded condition of the 
mill. 
A pump 20, having an inlet supply from a tank 21, 

communicates via a change-over valve 22A, a non-return 
valve 23A, a relief valve 22, a hydraulic accumulator 23, 
and a change-over valve 24, with the cylinders 6 in the 
housings 4 to provide a supply of low pressure oil. A pump 
26, with an adjustable relief valve 27 and accumulator 
28, change-over valve 27A and non- return valve 28A 
provides a supply of oil at a high pressure which may be 
connected to cylinders 6 through valve 24. Each of the 
relief valves 22, 27 is provided with a relief line back 
to the tank 21. Changes in load from the load sensing 
means 18 are used to actuate the change-over valve 24 
via the line 29a and the Switching amplifier 25 so that 
either lower pressure oil from accumulator 23, or higher 
pressure oil from accumulator 28 is connected to the 
prestressing cylinder 6. 

In this type of mill, if M is the elastic modulus of the 
rolls and those parts of the chocks carrying the rolling 
load F, Fs is the prestressing force applied by the cyl 
inders 6 M' in the elastic modulus of those parts carry 
ing the difference between the full rolling load and the 
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prestress load, h is the roll gap under load, and S is the 
nominal roll gap in the unloaded condition of the mill 
then 

where 
1. 1. 

MM.FM 
The gauge error 6h-h-h', where h' is the predeter 

mined required gauge, is therefore given by 
Fs 
Air-h 

The signals from all the load-sensing means 18 are 
summed and provide a signal in the line 29 proportional 
to the load F-F on the adjustment means; this signal is 
combined in a unit 29B with a signal on line 31 from a 
transducer 39 proportional to the prestress load Fs; unit 
29B subtracts the signal on line 29 from that on line 31 
and modifies the difference by the factor 1/M, to pro 
vide a signal in line 3A proportional to F/M. The sig 
nals from each of the screw position sensors 19 provide 
a signal in the line 32 proportional to the unloaded roll 
gap S. The signals representing these values in lines 31A 
and 32 are combined together in a summation unit 32A 
to give on line 33, a signal proportional to F/M--So. The 
signal on line 33 is fed to a unit 33A which also receives 
a signal proportional to Fis on line 30A, unit 33A modi 
fies the signal on line 30A by a factor 1/M'h and sub 
tracts the modified signal from the signal on line 33 to give 
on line 34A a signal proportional to 

F Fs 
it. So it, 

ah=S+ - 

The latter signal is fed to a subtraction unit 34 to which 
is also fed a signal proportional to the desired gauge h' 
present in a potentiometer 35. The gauge error signal issu 
ing from the summation unit 34 proportional to 

F F's f 

it + So-Ai-h 
passes to an amplifier 36 and on to control the hydraulic 
pump 13 which then adjusts the position of the screws 7 
to obtain Zero gauge error. 

In operation the mill components are first prestressed 
at a preset low value by the hydraulic cylinders 6, the 
pressure in which is controlled by the relief valve 22, and 
the motor 14 is switched on. The rolls are set to be sep 
arated by an amount a little less than the desired strip 
thickness, and the relief valve 27 is set so that when ef 
fective it provides a pressure in the hydraulic cylinders 6, 
sufficiently to give a prestressing force greater than the 
maximum anticipated rolling load but not so high that 
the load on the abutment means 7 during rolling exceeds 
about 20% of maximum rolling load for which the mill 
is designed. When the strip is entered the sudden reduction 
in load on the load sensing means 18 automatically oper 
ates the switching amplifier 25 and thus valve 24 to dis 
connect the lower pressure oil in accumulator 23 from 
cylinders 6 and to connect to the prestressing cylinders 6 
the higher pressure oil in accumulator 28. The control sys 
tem acts to vary the dimension of the abutment means to 
maintain constant gauge. When the rolling load is sudden 
ly removed at the end of the strip, or by breakage, the 
prestress is returned to its lower value automatically via 
the switching amplifier 25 and solenoid 24 which discon 
nects the accumulator 28 and connects accumulator 23 to 
the prestress cylinders 6. 
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6 
The amplifier 36 giving the signal h is also connected 

via line 37 to a comparator switch 41, to which is also fed a 
signal 6h from a control 40; this control is also fed a 
operator to a value which, in his experience for the pro 
duct being rolled is the limit of gauge error above which 
no correction of gauge is possible by adjusting the screws, 
without imparing the shape of the material. The com 
parator Switch 41 compares the two inputs 8h and Öh' and 
supplies a 0 output for 8.h>8h and a 1 output for Öh)öh' 
on line 4 a. Line 41a is connected to an OR gate 60 and 
to an inverter 61 which provides a signal for the con 
dition 8h Cöh' on line 41b connected to an AND gate 62. 
A signal proportional to the mill speed V is obtained 

from the mill drive and taken on line 39 to a comparator 
Switch 47a into which is also fed a signal V' proportional 
to a preset value of mill speed set on control 47; this con 
trol is set by the operator to a value which in his experi 
ence is somewhat greater than the limiting rolling speed 
defined by lubricating conditions in the roll gap, below 
which adjustment of the screws achieves no control of 
gauge. The comparator switch compares the two inputs V 
and V emits on line 39a a 0 signal for VDV and a 
1 signal for V"> V. Line 39a is connected to the OR gate 
60 and to an inverter 63 arranged to emit a 1 signal for 
the condition V)V' on line 39b connected to AND gate 
-62. 
A signal proportional to the load FA= (F-F) on the 

abutment means 7 is taken from line 29 via line 38 to com 
parator Switches 44 and 45. Comparator switch 44 also 
receives from a present control 42 a signal FA max. pro 
portional to the maximum desirable load on the abutment 
means, and is arranged to emit a 1 signal for the condition 
FADFA max. on line 38a connected to an AND gate 64. 
Comparator switch 45 also receives from a preset con 
trol 43 a signal FA min. proportional to the minimum 
desirable load on the abutment means, and is arranged to 
emits a 1 signal for the condition FAdFAmin. on line 38b 
connected to AND gates 65 and 66. The other inputs of 
AND gates 64 and 65 are connected to the output of AND 
gate 62. 
The output of OR gate 60 is connected by line 55A to 

amplifier 36 Such that a signal on line 55A disables the 
amplifier and thus the normal adjustment of the screws 
for gauge control. The output of OR gate 60 is also con 
nected to the other input of AND gate 66 which thus emits 
a signal on line 55 for the condition 8.h>Sh', VCV and 
FA<FA min.: the signal on line 55 is fed to the pump 13 
and arranged to control the abutment means so as to re 
duce the signal to zero. The effect of this control is that 
when the mill is not up to a speed at which gauge can 
be controlled to the required value by adjusting the screw 
or when the gauge error is so large that the required value 
of gauge cannot be restored by adjusting the screws, the 
normal gauge control system is disabled and the screws 
are adjusted not to maintain the required gauge, but to 
prevent the load on the abutment means falling below 
the predetermined lower limit. 
A line 51 from the pressure transducer 30, giving a 

signal proportional to the prestress pressure Fs, is con 
nected through an amplifier 67, a normally closed swtich 
68, a motor 70 and gear box 71 to set a potentiometer 72 
so that the potential appearing across the potentiometer 
is equal to the prestress pressure Fs whenever the value 
27 is not being adjusted. Calling this potential Fs, and 
normally F's=Fs, a signal proportional to F's is emitted 
on line 73 and fed to adding units 74 and 75. Signals taken 
from controls 42 and 43 are added in unit 76 which emits 
on line 77 a signal proportional to 

% IFA min. --FA max. 
which is applied to the units 74 and 75. Unit 74 is arranged 
to add its inputs to emit a signal proportional to 

Es'--/2 IFA min.--FA max. 



3,533,255 
7 

on line 80 while unit 75 is arranged to subtract its in 
puts to emit on line 8 a signal proportional to 

F-/2 IFA min.--FA max. 
The signals on these lines are taken to comparators 82, 
83 respectively to both of which is applied a signal di 
rectly from transducer 30 on line 5 proportional to Fs, 
so that the output from comparator 82 is proportional to 

F'--/2 FA min.--FA maX.-Fs 
and the output from comparator 83 is proportional to 

F-/2 IFA min.--FA max.-Fs 
The error signals on these outputs are applied through 
normally open contacts 84, 85 respectively, to line 86, 
which in turn connects with an amplifier 87 to adjust 
the pressure relief valve 27 by means of a motor 88 and 
gear box 89, to reduce the error signals to Zero. Contacts 
84, 85 are arranged to be closed by relays operated by 
signals from AND gates 64, 65 respectively. The relays 
close quickly and open after a preset delay Such that 
with the normal characteristics of the servo setting units 
87-89 the resetting action will be completed before either 
of the relays open and deemergise line 86. Line 86 is 
also connected to a relay to open contacts 68 between 
amplifier 67 and motor 70. 

In operation, therefore, any change in prestress pres 
sure is reflected through the motor and gear box combi 
nation 70, 71 onto the potentiometer 72. 72 therefore 
always produces a potential on line 73 proportional to 
the current value of prestress until either of AND gates 
64, 65 is energised, in which case the contact 68 opens 
and the value of the potential on potentiometer 72 be 
comes fixed at the last value of the prestress pressure be 
fore either AND gate is energised. The error signal on 
line 86 will then act to adjust the prestress pressure by 
an increment which will restore the load on the abut 
ment members to the middle of the predetermined per 
missible load range. The new prestress pressure set in 
valve 27 will then remain constant unless the load on the 
abutment members again goes out of range. It should 
be noted that the prestress pressure will only be altered 
under conditions when the mill speed is above the pre 
determined speed V and the gauge error is less than 
6h'. 

I claim: 
1. A rolling mill and control system therefor com 

prising a pair of roll assemblies forming a roll gap there 
between, prestressing means arranged to apply a prestres 
sing force greater than the rolling load to urge the roll 
assemblies towards one another, abutment means which 
are arranged to resist the prestressing force to carry a 
load equal to the difference between the prestressing force 
and the rolling load and which are adjustable to vary the 
roll gap, means for obtaining a first signal dependent on 
the rolling load, means for obtaining a second signal de 
pendent on the roll gap under no load, means for deriving 
a gauge error signal from the first and second signals, and 
control means for using the gauge error signal to con 
trol the abutment means to maintain substantially Zero 
gauge error. 

2. A rolling mill and control system according to 
claim 1 including means for obtaining a third signal de 
pendent on the prestressing force and applying said third 
signal to the means for deriving a gauge error signal. 

3. A rolling mill and control system according to 
claim 1 including means for maintaining the prestressing 
force constant under normal conditions. 

4. A rolling mill and control system according to claim 
1 in which the prestressing means are hydraulic. 

5. A rolling mill and control system according to 
claim 1 in which the abutment means are located between 
the roll assemblies. 

6. A rolling mill and control system according to 
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3. 
claim 1 in which the abutment means are adjusted by an 
electro-hydraulic drive. 

7. A rolling mill and control system according to 
claim 1 in which the prestressing means are hydraulic 
and include a first source of fluid at a constant preSSure 
such as to apply a prestressing force greater than the 
rolling load and a second source of fluid at a constant 
relatively low pressure and means for automatically con 
necting the prestressing means to the first or second 
sources dependent on whether or not material is between 
the rols. 

8. A rolling mill and control system according to claim 
2 including further control means for maintaining the 
load on the abutment means within a predetermined 
range. 

9. A rolling mill and control system according to claim 
8 in which the further control means include means for 
varying the prestressing force when the load on the abut 
ment means exceeds a predetermined upper limit or falls 
below a predetermined lower limit. 

10. A rolling mill and control system according to 
claim 8 in which the further control means is arranged 
to automatically return the load on the abutment means 
to the middle of the predetermined range if that load 
goes out of the range. 

11. A rolling mill and control system according to 
claim 8 in which the further control means are arranged 
to vary the setting of a valve determining the constant pre 
stress pressure in the prestressing means. 

12. A rolling mill and control system according to 
claim 8 in which the further control means includes 
means for deriving a load error signal proportional to 
the change in prestress pressure required to change the 
load on the abutment means through half the predeter 
mined range, plus the difference between the prestress 
pressure and the prestress pressure at the moment when 
the load goes out of range, and means operative only 
when the load goes out of range for varying the pre 
stress pressure to bring the load error signal to Zero. 

13. A rolling mill and control system according to 
claim 8 in which the further control means is inoperative 
unless the speed of the mill exceeds a predetermined value 
and the gauge error is less than a predetermined value. 

14. A rolling mill and control system according to 
claim 1 including means for rendering the control means 
inoperative when the mill speed is less than a predeter 
mined value or the gauge error is greater than a prede 
termined value, and means operative under either of these 
conditions for controlling the abutment means to main 
tain the load or the adjustment means at or above a 
predetermined minimum value. 

15. A rolling mill and control system according to 
claim 1 in which the prestressing force provides a stress 
in the mill housing in the range 1.5 to 7 tons/m2. 

16. A rolling mill and control system therefor, com 
prising a pair of roll assemblies, adjustable spacers be 
tween the roll assemblies, adjustment means for adjusting 
the spacers, normally constant pressure hydraulic pre 
stressing means arranged to prestress the roll assemblies 
onto the spacers, means for obtaining a first signal de 
pendent on the rolling load, means for obtaining a second 
signal dependent on the roll gap under no load, means 
for deriving a gauge error signal from the first and second 
signals, and control means for using the gauge error 
signal to control the adjustment means to maintain sub 
stantially zero gauge error. 

17. A rolling mill and control system therefor com 
prising a pair of roll assemblies, abutment means for 
determining the gap between the roll assemblies, means 
for adjusting the abutment means, means responsive to the 
load on Said abutment means, prestressing means for urg 
ing the roll assemblies towards one another at a normally 
constant pressure, means for detecting the departure of 
the gauge of the material being rolled from a given value, 
a first automatic control system controlled by said de 
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tecting means for adjusting the adjustment means to main 
tain gauge at said given value, and a further control 
means controlled by said load responsive means for vary 
ing the prestressing pressure incrementally if the load 
on the abutment means departs from a predetermined 
range. 

18. A rolling mill and control system therefor, com 
prising a pair of roll assemblies between which material 
is to be rolled, abutment means for determining the gap 
between said roll assemblies, means for adjusting said 
abutment means and hence said gap, prestressing means 
for urging said roll assemblies towards one another at 
a normally constant pressure, means responsive to the 
load on said abutment means, means for generating sig 
nals dependent on the rolling load, the roll gap under no 
load, and the prestressing pressure respectively, means 
controlled by said generating means for deriving a gauge 
error signal, means for controlling said adjusting means by 
Said gauge error signal to maintain constant the gauge 

O 
of the material being rolled, and further control means 
controlled by said responsive means for varying the 
prestressing pressure incrementally if the load on said 
abutment means departs from a predetermined range. 
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