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ABSTRACT OF THE DISCLOSURE 
A hydraulic screwdown system for a rolling mill. 

In particular, there is provided a double-acting hydraulic 
cylinder having its piston position to effect mill adjust 
ment in accordance with a control signal. In one em 
bodiment a displacement transducer is utilized to gen 
erate the control signal and in another of the embodi 
ments, at pressure transducer is utilized in generating con 
trol signals. 

-——____ 

This invention is directed to a new multi-purpose fast 
responding hydraulic screwdown system particularly suit 
able for use on conventional rolling mills and, in par 
ticular, those using automatic gage control or predeter 
mined percentage reduction control. 

This invention provides a screwdown system which 
incorporates one or two independently movable hydraulic 
servo valve-controlled double-acting hydraulic cylinders. 
A hydraulic power unit is provided to supply the one 
or two servo valves. In addition, suitable controlling 
means are provided which employ stepping motors which 
are responsive to digital (pulse) signals provided by an 
automatic gage or manual control system. In particular, 
this invention is usable in conjunction with control sys 
tems for rolling mills disclosed in U.S. Pats. 3,054,311 
issued Sept. 18, 1962 and 3,121,354 issued Feb. 18, 1964. 
The screwdown system as disclosed herein, when pro 

vided with controlling means as in the aforementioned 
patents, may be operated in various modes of operation, 
namely position control, load control, pressure control 
or elongation control. This invention provides advan~ 
tages over the prior art in that, by the use of separate 
double-acting hydraulic cylinders, rapid, accurate and 
predictable mill adjustments are achieved on either the 
independent cylinder or in tandem without the require 
ment of additional complex mechanical equipment, such 
as a tie-in clutch. In addition, with the use of the system 
described herein, pressure on the rolls of the mill may 
be either coordinated or adjusted rapidly in accordance 
with changing load conditions. 

In view of the foregoing, it is an object of this inven 
tion to provide a new and improved mill control system. 
Another object of this invention is to provide a new 

and improved mill control system which utilizes double 
acting hydraulic cylinders and a stepping motor respon 
sive to digital (pulse) signals. 
A further object of this invention is to provide a new 

and improved screwdown system which permits the use 
of a displacement sensor in its linear range of operation. 

Still other objects and advantages of the invention will 
in part be obvious and will in part be apparent from 
the speci?cation. 
The invention accordingly comprises the features of 

construction, combination of elements and arrangements 
of parts which will be exempli?ed in the constructions 
hereinafter set forth and the scope of the invention will 
be indicated in the claims. 

For a fuller understanding of the invention, reference 
is had to the following description, taken in connection 
with the accompanying drawing, in which there is dia 
grammatically illustrated the preferred mill hydraulic 
control system according to this invention. 
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Referring to the ?gure, there is shown diagrammatical 

ly at 10 roll journals for supporting a roll shown at 11. 
In the preferred embodiment, there are two double act 
ing hydraulic cylinders provided at 12. Each of these 
cylinders includes a piston 13, to which are coupled 
upper and lower rods 14 and 15, respectively. The rods 
15 bear upon the chocks 10 so as to press against the 
roll and move it in one direction to apply pressure 
against the material passing between roll 11 and another 
roll (not shown). 
As mentioned previously, the system disclosed here 

in is operable in either a pressure or position mode of 
operation. For position control, displacement trans 
ducers 17 are provided, such as sold by Collins or San 
born Div. of Hewlitt Packard Company. The transducers 
17 provide an output signal depending on the position of 
a central core 18 with respect to an outer transformer 
coil shown at 19. As shown, the core 18 is supported 
from the top of rod 14, such that it will move either 
upwardly or downwardly, depending on the position of 
the chock 10. To effectively move the chock 10 and the 
roll 11, means must be provided for moving the outer 
portion 19 with respect to the core 18 in accordance with 
a control signal. In this invention, this is accomplished 
by the provision of a stepping motor 20\ which is respon 
sive to signals provided from a stepping motor power 
and logic control block shown at 21. The block 21 is 
responsive to an automatic gage control system block 
22 (such as disclosed in the aforementioned U.S. patents). 
In addition, there is shown a block 23 for controlling 
the motor power logic. In essence, the motor power 
logic converts (in a well known manner) the digital 
signals provided by the automatic gage control to digital 
pulses which will step the motor 20 to control the posi 
tion of the coil 19, It should be understood that the step 
ping motor may be mechanically operated by replacing 
the block 21 with a pulse source which provides a single 
pulse each time a pushbutton is depressed. 
The signal from the coil 19 is then applied to an 

electronic ampli?er 27 which controls an electronic servo 
valve 28. The valve 28 controls the ?ow of hydraulic 
?uid from a supply, the inlet pipes being shown at 29‘, 
through a magnetically controlled valve 30. The bottom 
position of valve 30 is used for position control, whereas 
the top portion of the valve 30 is used for pressure 
control. 

In a case where position control is utilized, electrical 
switches shown at 31 ‘and 32 are placed in the open posi 
tion and an electrical switch 33 is placed in the closed 
position. When the system is operating as a pressure con 
trolled system, the switch 33 is opened and the switches 31 
and 32 are closed. 

In order to provide pressure control, a pressure trans 
ducer 34 is provided, positioned in the topmost portion 
in hydraulic cylinder 12. The transducer 34 provides a 
signal which indicates the pressure within that portion of 
the hydraulic cylinder and indicates the amount of pres 
sure being applied to the piston through the rod 15 and, 
therefore, directly proportional to mill operating force. 
‘Command signals are provided by means of a pressure 

reference potentiometer, generally shown at 35, which is 
controlled through the shaft 36 of the stepper motor 20. 
“In this ‘manner, signals are provided through switches 31 
and 32 and are combined (added) in the electronic am 
pli?er 27. Under pressure control, as previously noted, 
the valve 30 is in position such that the pressure to the 
top portion of the cylinder 12 is controlled through the 
electronic servo valve 28, whereas ?uid from a constant 
pressure supply 38 is provided to the bottom of the cyl 
inder 12. In the pressure mode of operation, supply pres 
sure is applied which is of a magnitude required to lift 
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the roll when ?uid under minimum pressure is applied to 
the top of the_ cylinder. 

It will thus be seen that the objects set forth above, 
among those made apparent from the preceding descrip 
tion are e?iciently attained and since certain changes may 
be made in the above construction without departing 
from the spirit and scope of the invention, it is intended 
that all matter contained in the foregoing description or 
shown in the accompanying drawings shall lbe interpreted 
as illustrative and not in a limiting sense. 

*It should also be understood that the following claims 
are intended to cover all the generic and speci?c features 
of the invention herein described and all statements of 
the scope of the invention which, as a matter of language, 
might be said to fall therebetween. 
What I claim is: 
1. In a screwdown system for a mill including a roll, 

means for supporting a roll and means for causing said 
roll to move to effect mill adjustment, the improvement 
comprising a double-acting hydraulic cylinder means hav 
ing a piston for providing the force to effect mill adjust 
ment, servo valve means responsive to a command signal 
for controlling the ?ow of hydraulic ?uid to position said 
cylinder, means providing a rolling pressure reference 
signal, piston displacement sensing means for providing 
a signal indicative of piston displacement, and means ‘for 
combining said reference signal and the displacement 
signal to derive the command signal. ‘ 

2. The arrangement of claim 1 wherein said displace 
ment sensing means comprises a movable core positioned 
within a movable coil, said core and said coil coacting to 
provide an electrical command signal. 

3. The arrangement of claim 2, in which said core is 
coupled to said piston and movable therewith, and in 
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which the position of said coil is adjustable with respect 
to said core. 

‘4. The arrangement of claim 3, in which said coil is 
positioned by means movable a predetermined step in 
response to a pulse signal. 

5. The arrangement of claim 4, in which said posi 
tioning means is a stepping motor. 

6. In a control system for a mill including a roll, means 
for supporting the roll and holddown means for acting 
on the roll to effect mill adjustment; the improvement 
comprising a double acting hydraulic cylinder having a 
piston for providing the holddown force to effect mill 
adjustment, a hydraulic servo valve responsive to a com 
mand signal for controlling the flow of ?uid to said cyl 
inder to position said piston, means for sensing the pres 
sure of the ?uid in said cylinder and providing a signal 
responsive thereto, means for providing a rolling pressure 
reference signal, and means for combining said pressure 
signal and said reference signal to provide the command 
signal to said servo valve. 
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