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In rolling strips and especially in cold rolling 
it is for several reasons desired that the strip 
during the rolling is exposed to a pull either 
only in the part of the strip leaving the rolling 
mill or also in the entering part. By this pull 
the capacity of the rolling mill will be larger but 
above all a better product is achieved. It is, 
however, very important that the pull is even 
and constant and regulable in wide limits. 
A regulation of the rolling mill in dependence 
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of the pull in the material can be achieved in . 
a plurality of ways. So may for instance the 
reels be movable on rails or may be Swinging 
supported, and in both cases actuated by a force 
tending to pull them in the direction from the 
mill. The motion of the reel will then be. a 
measure on the pull and can be used for reg 
ulating of the pull to a constant value. This 
arrangement is, however, combined with me 
chanical disadvantages and the design of it will 
be complicated and expensive. A pure electrical 
regulation of the pull by regulation of the driv 
ing motors of the reels is also possible but this 
arrangement will not give a sufficient accuracy 
during the periods of acceleration and retarda 
tion. 
The present invention has for its object a 

method of regulating the pull in the rolling mill, 
which is simple and not combined with the men 
tioned disadvantages. 

According to the invention the driving ag 
gregate for the reels is supported on the shaft 
of the reel so that it can perform a Swinging 
motion around it, which motion is counteracted 
by a stationary member taking up the reactive 
torque from the driving aggregate. This mem 
ber may for instance be a spring attached to the 
foundation, in which the size of the Swinging 
motion will be a direct measure of the torque, 
but other ways of measuring the torque may also 
be imagined, for instance a stationary pressure 
box, containing a member sensitive to the pres 
sure, for instance a resistance or a piezo-electri 
cal crystal, which will give a voltage propor 
tional to the pressure. The principle is that the 
reactive torque from the driving aggregate is 
translated to an electric magnitude, which then 
can be used for the regulation. 

If a constant pull in the material is desired, 
a regulation of the torque exerted on the reel 
from the driving aggregate will not be sufficient, 
because the diameter of the reel will change 
during the rolling operation. When the reel 
acts on the material coming from the mill ex 
erting a pull in the material, the diameter of 
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the reel will increase when material is wound 
on it, and if the material is already wound on 
the reel, it will decrease in diameter when dur 
ing operation the material is unwound from it. 
In the latter case, the reel acts as a brake on 
the material entering the mill. In order to get 
a constant pull in the material, it is therefore 
necessary that in the regulation the changes of 
the diameter of the reel is taken into consider 
ation, i. e. the torque of the driving aggregate 
must be changed inversely proportional to the 
diameter of the reel. Thus if M is the torque 
exerted on the reel from the driving aggregate, 
the value of 

M-f 
f 

must be regulated to a constant value, F being 
the pull in the material and r2 the radius of 
the reel. 
According to the invention, the changes of 

the diameter of the reel can be taken into con 
sideration in two different ways either directly 
as shown in the arrangement according to Fig. 
1 or indirectly by means of the excitation cur 
rent of the motor driving the reel driving age 
gregate, as shown in Fig. 2. 
According to the invention, the voltage in 

pressed on an excitation or regulation winding 
in a generator exciting the reel driving aggre 
gate motor is made directly proportionally de 
pendent on one hand upon the deflection of 
the driving aggregate due to variations of the 
torque exerted by it and on the other hand in 
versely proportionally dependent upon the di 
ameter of the reel, as stated in the preceding 
paragraph, the said generator further having a 
field winding, the control winding, fed with a 
constant current which can be set to a desired 
value, and a field winding connected in parallel 
with its armature. 
Such generators are commonly used in many 

regulating devices and act so that if they are 
so arranged that their armature currents have 
an influence upon the voltage impressed upon 
the regulating field winding over Some System 
to be regulated by the generator, the current 
from the exciter is changed until the ampere 
turns of the regulating field winding become 
equal to the ampere turns of the control winding. 
As stated above, Fig. shows an arrangement, 

in which the reel diameter has an influence upon 
the regulation by means of a member directly 
measuring the diameter, whereas Fig. 2 shows 
an arrangement, in which the reel diameter in 
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directly over the field current of the driving 
aggregate motor has an influence upon the reg 
ulation. 
In Fig. 1, designates the rolling mill and 2 a. 

pulling reel, which is supposed to be driven by 
means of a tooth gear 3 supported on the shaft 
of the reel. This gear is coupled with a driving 
motor 4 built together with the gear. The gear 
is balanced by a spring 22 between the gear hous 
ing and the foundation. The motor 4 is fed from 
a generator 5 and the field of the motor 4 is 
fed in series with a constant voltage current 
source from a generator 8 having three field 
windings, of which one is a separately fed control 
winding 0, one is a regulating winding con 
nected to a potentiometer 12, the contact arm of 
which being actuated by the driving aggregate 
and one is a shunt winding 9 connected to the 
brushes on the armature of the generator 8. The 
generator 5 as well as the generator 8 is driven 
by a three phase motor 4. The winding to is 
connected to a potentiometer 6, which in its turn 
is connected to a constant voltage. By this po 
tentiometer a desired voltage can be impressed 
upon the winding fo. 
The potentiometer 2 is in series with a regul 
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lable resistance 3 connected with a constant volt- : 
tage current source not shown on the drawing. 
The sliding contact of the resistance f3 is at 
tached to a lever 5 having a roller S rolling on 
the surface of the material wound on the reel 2. 
The mill f is supposed to be driven by a motor 

23 in such a way that the Surface speed of the 
material becomes constant, but any other con 
venient prime mover may be employed. 
The action of the arrangement is most readily 

described if it first is assumed that the resistance 
3 in series with the potentiometer f2 has a con 

stant value. When the diameter of the reel in 
creases, the torque of the driving aggregate has 
a tendency to increase. The contact arm of the 
potentiometer f2 will then move upwards, so that 
the voltage on Winding if increases and thus the 
current through it. The alternation of the volt 
age of the generator 8 will then increase the cur 
rent through the winding 7. When the current 
through the Winding 7 increases, the armature 
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current of the motor 4 will decrease so that the 
torque of the aggregate will decrease until the 
contact arm on potentiometer 2 has moved back 
to the position giving ampere turns through wind 
ing if equal to that of winding 0. This is due to 
the fact that with increasing field current through 
the motor 4 the induced voltage in it increases 
and that the armature current must decrease. 
A given Setting of the current through winding O 
means therefore a constant torque from the driv 
ing aggregate. 
A constant torque means, however, when the 

diameter of the reel increases a decreasing pull 
in the material. Now a constant pull is desired 
and this means that the torque from the driving 
aggregate must increase with increasing diam 
eter of the reel. This is achieved thereby that 
the voltage on the potentiometer 2 is caused to 
vary inversely with the changes of the diameter. 
This is accomplished by means of the resistance 
3 and contact arm 5. When the diameter in 
creases, a larger part of resistance f3 is inserted 
in Series with the potentiometer 2 and thus the 
Smaller becomes the current through the poten 
tiometer 2. A larger diameter of the reel thus 
means at a given Current through the winding ff 
correspondent to a given current through the 
winding to a higher position of the contact arm 
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4. 
on potentiometer f2 and thus a higher torque 
from the driving aggregate. As a sum of the 
whole: The current through the winding is 
changed proportionally to the torque and inversely 
proportional to the diameter of the reel and as 
this current must be constant, the ratio M/d re 
mains constant and thus also the pull. 
The arrangement according to Fig. 2 differs 

from the preceding in that the resistance 3 and 
lever f5 is dispensed with and instead the wind 
ing f is fed from a generator 8 excited from 
a winding f$ in series with the field winding 7, 
which generator is driven from a motor ex 
cited from the potentiometer f2. A motor 23 
driving the mill may be connected to the gen 
erator 5. 
This arrangement acts in the following way: 

When the reel 2 increases, this on the first hand 
Will CauSe a decrease of the speed of the motor 4. 
The torque exerted by it will have a tendency 
to increase and the gear housing swings, so that 
a lower voltage is taken out from the potention 
eter 2. The motor 7 and thus also the gener 
ator 8 will then run with a higher speed and 
thus its voltage becomes higher and so also the 
current through the winding . As the winding 

counteracts the windings 9 and O, the mag 
netization of the latter being adjustable by a re 
sistance 2, the corresponding alternation of the 
voltage of the generator 8 then will increase the 
current through the windings 7 and 9. This in 
crease results in an increased induced voltage in 
the motor 4 with a corresponding decrease of its 
arnature current and thus of its torque until the 
gear housing 3 has returned to a position in which 
the ampere turns of the winding again have 
been equal to the ampere turns of the winding O. 
This position will thus be a function of the position 
of the gear housing and of the current through 
the winding 9. An increase of the diameter of 
the roll will thus result in a corresponding in 
crease of the current through the field winding 
, and as the surface speed of the strip is con 

stant, the said current is inversely proportional 
to the revolutions of the reel and thus to the 
diameter of it. 
We claim as Our invention: 
1. In a rolling mill for strips or wires, a driving 

motor for the mill, a reel for the material to be 
rolled, a driving aggregate for the reel compris 
ing a gear supported by the shaft of the reel and 
a motor attached to the gear housing, a member 
yieldingly opposing the motions of the gear hous 
ing under the influence of torque variations in 
the reel shaft, a generator for the driving aggre 
gate motor having three field windings, of which 
One is connected in parallel with the armature, 
One is separately fed from a constant voltage cur 
rent Source and one is fed with a voltage pro 
portional to the deflection of the driving gear and 
inversely proportional to the diameter of the reel. 

2. In a rolling mill for strips or wires, a driv 
ing motor for the mill, a reel for the material 
to be rolled, a driving aggregate for the reel com 
prising a gear Supported by the shaft of the reel 
and a motor attached to the gear housing, a mem 
ber yieldingly opposing the motions of the gear 
housing under the influence of torque variations 
in the reel shaft, a contact attached to the gear 
housing sliding over a potentiometer resistance, 
a regulable resistance inserted in series with said 
potentiometer resistance, a sliding contact on 
Said regulable resistance attached to a lever in 
contact with the surface of the material on the 
reel, a generator having three field windings, of 
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which one is connected in parallel with the arma 
ture, one is separately fed from a regulable volt 
age source and one is fed from the potentiometer 
resistance, the armature of Said generator in 
counter-connection to a constant voltage Source 
being connected to the field of the driving aggre 
gate motor. 

3. In a rolling mill for Strips or wires, a driv 
ing motor for the mill, a reel for the material to 
be rolled, a driving aggregate for the reel con 
prising a gear supported by the shaft of the reel 
and a motor attached to the gear housing, a men 
ber yielding opposing the motions of the gear 
housing under the influence of torque variations 
in the reel shaft, a contact attached to the gear 
housing sliding over a potentiometer resistance, 
a motor excited from the said potentiometer, an 
exciter coupled to the shaft of Said motor, a gen 

erator having three field windings, of which one 
is connected in parallel with the armature, one 
is separately fed from a regulable voltage source 
and one is fed from the said exciter, the arma 
ture in series with the field winding of said gen 
erator and in Series with an opposing constant 
voltage current source being connected to the 
field winding of the driving aggregate motor. 
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