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DRAFT CONTROL SYSTEM 

Glenn E. Stolts, Pittsburgh, Pa., assignor to West 
inghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., a corporation of Pennsyl 
vania 

Application June 30, 1939, Serial No. 282,19 
(C. 80-32) 13 Claims, 

My invention relates, generally, to draft con 
trol systems for rolling mills, and, more particu 
larly, to Systems for controlling and indicating 
the draft taken on strip material as it passes 
through a rolling mil, 

In the operation of rolling mills, and particu 
larly strip rolling mills, it is necessary that the 
amount of reduction of the material being rolled, 
commonly known as the draft, be indicated and 
very closely controlled so that the rolled product 
will have a uniform thickness or gauge. 
An object of my invention is to provide a draft 

control system which shall function to indicate 
and control the draft taken or a length of ma 
terial as it passes through the reducing rolls of 
a rolling nili, 
A furtheir object os Iny invention is to provide 

a draft, contgol Systern for s, rolling mill which 
shall functio; to accurately indicate and control 
the draf, taken by the reducing rolls, which shall 
be adjustable to take any desired predetermined 
draft and which shall automatically compensate 
for variations in the mill speed. 
Another object of the invention is to provide 

a draft indiceting and control syster which shall 
be simple and efficient, in operation and which 
shai be inexpezasive to manufacture, instal, and 
msiti 
These and other objects and advantages of the 

inveration Will bs apparent; from the following 
detailed descriptio taken in connection with the 
accoinsanying (Swigs in which like reference 
characters designate idericaä or sizanilar elements 
and in whica: 

Figure i is a diagrariannatic view of a strip 
rolling nil and draft control means therefor 
embodying the principal features of a preferred 
embodiment of my invention; 

Fig. 2 is a diagrammatic view of a strip roli 
ing mill and draft control means therefor em 
bodying the principal features of another em 
bodiment of my invention; and 

Figs. 3 and are graphs illustrating the oper. 
ating characteristics of certain parts of the en 
bodiment of the invention shown in Fig. 2. 
In practicing the preferred embodiment of 

my invention I provide a pair of rollers 1 G and 
2 which bear upon the strip 4 or oppositesides 

of the reducing roll stand 6 as it passes between 
the reducing rolls and between the reels i8 and 
20. The rollers to and 12 are driven by the 
strip and their motion is transmitted to opposite 
sides of a speed-differential responsive device 
22. A variable-ratio transmission device 24 is 
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ated side of the speed-differentiai responsive de 
vice 22 to compensate for the difference in the 
speeds of the strip on the opposite sides of the 
mill due to reduction of the strip in the Inill. 
A control device 26 responsive to the speed 

differential responsive device 22 functions to co 
trol the screw-down actuating mechanism 28. 
A stroboscopic device 3e functions to indicate 

any deviation of the draft from that determined 
by the setting of the variable speed-ratio trans 
mission device 23. A series of contact devices 
32 is provided for calibrating the variable speed 
ratio transmission device 24 and for verifying 
its caloration, - 

In the embodiment of the invention shown in 
Fig. 2, one sidae of the speed-differen?iai respon 
sive device 32 is driven in ge:ordance with the 
rotation of the rollier 36 and the other side is. 
driven izin accordance with tine rotation of the 
roer i 2 througi, a reduction gear unit 3. Tine 
speed-differential responsive device 22 drives a 
generator 36 which is connected to 2nergize a 
draft, indicator 38 &nd a regulating device is 0. 
The regulating device 43 functions to control the 
screw-down actuating Raechanisi. 28 and a, strip 
tensioning deficië (32. Variations 272 tie Speed of 
tine mili are copersztec for y a generator 
whose oni pu?, po?exa?iai is Yiaa de tio '7a2:37, iavel S3ely 
gith tha sgeed of the strige ora that eatry sitie of 
the aii. The generator $53 is firiven at a 533ed 
proportional o the diffex2Yace beiv7een die Speecl 
of tie rolle: 3 and a coastani Speed Einotor 35 
through a differentiali Yasechani Sm 8. 
The graph of Fig. 3 indicates he effect of the 

rediction gear unit 33 in the system. 
The curves of Fig. 4. represent he output po 

tentials of gine generators 35 and 44 at the dif 
ferent strip speeds and the resultant potentials 
acting on the indicator 38 and the regulator 40 
at the different degrees of reduction of the strip 
in the ai. 

Referring again to Eig. for a more complete 
description, the shaft 50 of the Variable Speeds 
ratio transmission device 2 is driven by the roller 
50 through a synchro-tie system 52 which has 
a transmitting element 54 driven by role; it 
and a receiving element 56 connected to drive the 

50 

shaft, 50. The roler is mounted poil a frame 
58 which is mounted for a vertical movement 
against the bias of a spring element 60. A con 
tact element 62 is mounted on the frame 58 and 
is positioned to engage fixed contact element 64 
when the frame 58 is pushed downward against 
the bias of this spring 60 by the engagement of 

interposed between the roller 0 and its associ- 55 the strip 4 with the roller ). 



2 
In a similar manner a shaft 86 is driven by 

the roller 2 through a synchro-tie system, 63 
and movable and fixed contact elements and 
2 are positioned to engage when the roller 2 and 

its supporting frame are moved downward against 
the biasing of a spring ié by engagement of the 
strip f with the roller B2. 
The variable speed-ratio transmission device 

24 comprises a cone pulley 75 mounted on a shaft 
5{} and a cone pulley Ti? mounted on a, Shaft #8 
and a belt 36 extending in driving relation be 
tween the cone pulleys. The position of the belt 
86 along the pulleys determines the speed ratio 
of the pulleys and the positioning of the belt 
may be manually controlled by an adjusting 
wheel 32 which drives a screw 33. The screw 
34 has screw-threaded engagement with a belt 
guide 86 which moves longitudinally of the screw 
88 upon actuation of the screw to thus adjust the 
position of the belt 88 with respect to the cone 
pulleys 'II () and i 6. An indicator pointer 3ë is 
mounted for movement with the belt guide 35 
and cooperates with a scale 90 to indicate the 
adjustment of the transmisison device. Scale 
90 may be calibrated in terms of per cent reduc 
tion so that the variable speed-ratio transmis 
sion device 23 may be set to produce any desired 
reduction of the strip 4. 
The driven shafts 8 and 36 are connected by 

means of electrically operated clutches 92 and 94 
to drive the shafts 96 and 93. The shafts 96 
and 98 drive the opposite sides of the speed-dif 
ferential responsive device 22 which operates a 
shaft (6 through the gear members 62 and 63. 
The control device 26 comprises an operating arm 
36 which is mounted upon the shaft 69 for 

rotation by the shaft through the arc between 
the contact elements fi and 56 and which is 
biased to a central neutral position, as indicated, 
by means of Spring members 88 and G. A 
contact element 2 is mounted upon the arm 
6 to be moved by rotation of the arm 6 into 

engagement with fixed contact elements 4 
and 6. The contact elements 2, 4 and 6 
operate through the conductors 3 and 2, as 
indicated, to actuate the motor controller which 
in turn controls actuation of and the direction of 
rotation of the armature 22 of the drive motor 
for the screw-down actuating mechanism 28 
through the conductors 24 and 26. The motor 
Controller indicated may be any suitable control 
ler and may take the form of the controller 
shown in Fig. 7 of the patent to Lamb No. 2,154 
946. 
The sets of cooperating contact elements 

62-66 and 6-2 control the actuation of the 
clutches 92 and 94 through a circuit which ex 
tends from one side of a suitable source of elec 
trical energy as indicated through the contact 
elements 62 and 643, the conductor 28, the con 
tact element 30 of a pushbutton switch 32, 
the conductor 34, the winding of the clutch 92, 
the conductor 36, the winding of the clutch 93, 
the conductor A38, and contact elements. 72 and 
26 to the other side of the source of energy. 
The stroboscopic device 36 comprises a disc 4 

mounted for rotation by the shaft 8 and an il 
luminating device 62 positioned to illuminate 
the disc 40 when energized. The illuminating 
device 62 may be any suitable device commonly 
used for this purpose, such as a grid-glow tube. 
A circuit interrupter 44 is mounted to be driven 
by the shaft 66 and is connected to intermittent 
ly energize the illuminating device 42 through 
a circuit which extends from one side of a Suit 

able source of electrical energy through the ill 

0 

20 

25 

30 

35 

40 

50 

5 5 

60 

75 

luminating device 42, a conductor 86, a circuit 
control element 48, a conductor 59, and the cir 
cuit interrupter 666 to the other side. of the 
Source of energy. 

In the operation of the system, as the strip is 
passed through the mill and extends between 
the reels 8 and 20, it will bear upon the rollers 

and 2 to close the control circuit for the 
clutches 92 and 94 thus causing engagement of 
the clutches. The rollers 6 and 2 will be driv 
en at speeds proportional to the speeds of the 
strip, on the opposite sides of the mill. The 
speeds of the strip on the opposite sides of the 
mill will be different, and their ratio will depend 
on and will be proportional to the amount of re 
duction of the strip 4 as it passes through the 
reducing rolls. The adjusting wheel 82 will be 
manipulated to adjust the variable speed-ratio 
transmission device 2é to produce a speed ratio 
of the device corresponding to the ratio of the 
speeds of the strip, on the two sides of the mill 
which will exist. When the desired amount of re 
duction in the mill is being produced. With the 
desired reduction being produced in the mill, it 
Will be seen that the drive connection between 
the roller 2 and the shaft 98 which drives one 
side of the speed-differential responsive device 
22 and the drive connection between the roller 
80 and the shaft 96 which drives the other side 
of the speed-differential responsive device 22 
will produce rotation of the shafts 96 and 98 at 
equal speeds, and no rotation of the shaft AG 
to actuate the control device 26 Will occur. If, 
for any reason, a different degree of reduction of 
the strip Aé than that corresponding to the set 
ting of the variable-speed-ratio transmission de 
vice 24 is produced, there will be a difference in 
the speeds of rotation of the shafts 86 and 98 
and this differential motion will be transmitted 
to the shaft which in turn will cause the 
control device 26 to actuate the Screw-down ac 
tuating mechanism to so adjust the screw-down 
setting of the mill as to produce the desired de 
gree of reduction of the strip 4. 
The stroboscopic device 36 will function to 

give a visual indication of any variation of the 
degree of reduction of the strip from the desired 
predetermined amount. With the circuit control 
device 43 in the closed circuit position, it will be 
seen that the illuminating device A42 will be en 
ergized to intermittently illuminate the disc 60 
at a frequency proportional to the Speed of the 
strip 4 on the right-hand side of the mill. The 
disc 60 being driven by the shaft 8 will be ro 
tating at a speed corresponding to the Speed of 
the strip on the left-hand side of the mill mul 
tiplied by the speed ratio of the variable-Speed 
ratio transmission device 24. If then the amount 
of reduction in the strip is such that the ratio of 
the speeds of the strip on the opposite sides of 
the mill is the same as the ratio of the variable 
speed-ratio transmission device 26, then the Speed 
of rotation of the disc 4 will correspond to the 
frequency of illumination of the disc 40 by 
the illuminating device 42, and the disc will ap - 
pear to be standing still. However, if the de 
gree of reduction of the strip in the mill is not 
such as to produce a ratio between the Speeds of 
the strip on the opposite sides of the mill corre 
sponding to the speed ratio of the variable-Speed 
ratio transmission device 24, the motion of the 
disc 60 will not correspond to the frequency of 
illumination of the disc by the illuminating de 
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vice 42, and the disc 40 will appear to be mov ing. 
The series of contact devices 32 provided for 

calibrating the variable-speed-ratio transmission 
device 24 and for verifying its calibration come 
prise circuit interrupters 152, 154 and 15t driven 
by gears 58-69, 62-54, and 66-68, re 
spectively. The ratios between the sets of gears 
58-60, 62-64, 66-68 have definite fixed 

values. The interrupter 56 may be connected 
to energize the illuminating device 42 through 
a circuit which extends from one side of a suit 
able source of electrical energy through a con 
ductor 70, the interrupter 5, the conductor 
72, the circuit-control device 4, the conductor 
46, and the illuminating device 42 to the other 
side of the source of energy. The interrupters 
f52 and 5? may be connected to control the en 
ergization of the illuminating device 42 in a 
similar manner by means of the selectively actu 
able-circuit-control device 6 and 78. 
The sets of gears may be driven by a shaft 
80 which may be connected to the shaft 50 by 
means of an electrically actuated clutch 82 
which is controlled by a contact element 4 of 
the pushbutton switch 32. 
In the operation of the device for calibrating 

the variable-speed-ratio transmission device 24, 
the circuit control element f48 is moved to the 
open circuit position and the circuit control ele 
ment 74 is moved to the closed circuit position. 
The pushbutton switch 32 is then operated and 
this will cause the deemergization of the clutches 
92 and 94 by moving the contact element 30 to 
open circuit position and the energization of the 
clutch 82 by moving the contact element 84 to 
closed circuit position. The operating wheel 82 
may now be actuated to make the disc 40 ap 
pear to stand still thus indicating that the speed 
ratio of the transmission device 2 is the same as 
the speed ratio of the gears SS-S8. The indi 
cation on the scale 90 may thus be verified since 
the speed ratio of the gears 66-68 is known, 
or in calibrating this scale S0 the indication may 
be marked on the Scale. In a similar manner 
other settings of the transmission device 24 may 
be calibrated or verified by the selective actuation 
of the circuit control element 6 and 78 to ren 
der the interrupters 52 and 54 operative at their 
respective known speeds. As many of the inter 
rupter devices as desired may be provided so that 
as many points on the scale 90 as desired may be 
calibrated or verified. 

In the embodiment of the invention shown in 
Fig. 2 in which like reference characters desig 
nate the corresponding elements common to the 
embodiments of the invention of Figs. and 2, 
the strip moves through the mill in the direction 
indicated by the arrows and the motion of the 
strip on the delivery side of the mill is trans 
mitted from the roller ?o through the synchro 
tie system 52, the shaft 78, the clutch 92, and the 
shaft 96 to one side of the speed-differential re 
sponsive device 22, and the motion of the strip on 
the entrance side of the mill is transmitted from 
the roller 2 through the synchro-tie system 68, 
a set of gea's 34, the shaft 66, the clutch 94, and 
the shaft 98 to the other side of the speed-differ 
ential-responsive device 22. The shaft OO whose 
speed is governed by the speed-differential of the 
shafts 96 and 98 is connected to drive a gen 
erator 36 wose field winding 86 is connected 
through a rheostat i 88 to any suitable source of 
direct current power. Thus, it will be seen that 
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3 
with the difference in the speeds in the strip on 
the entry and delivery sides of the mill. The set 
of gears 4 has a very small speed ratio, such as 
approximately 98/100. This provides a normal 
potential bias of the generator 36 so that it will 
have an appreciable potential at the low degrees 
of reduction of the strip 4 thereby assuring more 
accurate readings on the indicator 8. This 
functioning of the gear unit 4 is best illustrated 
by the graph of Fig. 3 in which the output po 
tential of the generator 36 is plotted as a func 
tion of the per cent draft taken by the mill, 
comparing the conditions of the operation with 
the gear unit. 34 and without the gear unit 34. 
By reference to Fig. 3, it will be seen that without 
the use of the gear unit 4 with a small per 
cent draft such as .5% the potential output of 
the generator 36 will be approximately 5 volts. 
With the gear unit 34 in use, however, with a 
draft of .5% the potential output of the genera 
ator 36 will be approximately 15 volts. Since 
electro-responsive indicators and regulators can 
not be accurately calirated and controlled at 
lower potentials, it will be seen that this poten 
tial bias supplied by the use of the gear unit 34 
wili result in much more accurate draft indica 
tions and regulation at the lower percentages of 
draft 

In ordier to compensate this system for varia 
tions in speed cf the mil, the generator 44 is con 
nected in circuit with the generator 36 and is 
driven at R speed inversely proportional to the 
speed of the mill so that its output potential 
will be inversely proportional to the speed of the 
milk. The generator 44 is provided with a field 
winding which may be energized by direct current 
energy as indicated. The genarator 44 is driven 
through a differential mechanism 48 having a . 
sun-gear 94 driven by the roller 2 and a sun 
gear 96 driven at a constant speed by the motor 
66. The differential speed as determined by 
te differential nechanism 38 is tiransmitted 
through the gears í S8 and 20 and a shaft 202 
to the generator 44. The regulator 40 is connect 
ed by means of conductors 204 and 206 to con 
trol the energization of the arnature 22 of the 
drive notor for the screw-down actuating mech 
an is 28. 
The tensioning device 2 comprises a roller 

268 mounted upon a crank 220 which is actuated 
to cause the roller 208 to deflect the strip 4 from 
its normal pass line and thereby subject it to 
tension. The crank 20 may be actuated by a 
fluid operating piston and cylinder arrangement 
22, the force applied by the piston being auto 
matically regulated by a suitable electrically ad 
justabie regulating valve 24. The amount of 
tension applied to the strip may be controlled by 
the regulator 40 through conductors 2 is and 218 
connected to the pressure regulating valve 24. 
The deflection of the strip by the tension device 
42 may be kept within predetermined limits by 
means of a regulator 220 actuated in accordance 
with the deflection of the strip by the tension 
ing device 42 and acting upon the field winding 
222 of the drive motor 224 for the roll stand 226 
to regulate the amount of slack in the strip by 
control of the speed of the roll stand 226. The 
amount of strip reduction for a given screw 
down setting is a function of the tension applied 
to the strip as it passes through the reducing 
rolls. 

n tihe operation of the enbodiment of the in 
ventioia shown in Fig. 2, it will be seen that the the output potential of the generator 36 will vary output pot: ntial of the generator 36 will be pro 



portional to the difference between the speeds of 
the strip on the entry and delivery sides of the 
mill. With the mill operating at a constant speed, 
the output potential of the generator 36, there 

' fore, should be a measure of the reduction of 
the strip in the mill. However, should the speed 
of the mill vary, the output potential of the 
generator 3 Would mot be a true indication of 
the draft taken in the mill, although it would be 
a true indication of the difference in the Speeds 
in the strip on the entry and delivery sides of the 
nil. With the generator 44 operating at a speed 
proportional to the difference between the speeds 
of the strip on the entry side of the mill and the 
notor $6, this output potential will be inversely 
proportional to the speed of the mill. Thus for 
a. given per cent draft the potential of the gen 
erator 4343 will tend to compensate for the varia 
tions in the output potential of the generator 36 
due to variations in the speed of the mill and 
the Sun of the Output potentials of the generators 
36 and fig will be an accurate indication of the 
draft taken in the mili. This functioning of the 
generator 43 to compensate for variations in the 
speed of the mill is illustrated by the graph in 
Fig. 4. 
draft the potentials of the generators 36 and $4 
will be adjusted by means of the rheostats 88 
and 92 so that the sum of their potentials 
throughout the range of variation of the strip 
speed will be constant. For % draft, for in 
stance, the potential of the generator 36 will be 
adjusted to vary from zero to 20 volts and the 
potential of the generator. 43 will be adjusted 
to vary from 20 volts to zero through the range 
of strip speed from zero to the speed attained at 
the naximum speed of the mill. Thus the sun 
of the potentials of generators 36 and 35 will 
always equal. 20 volts when i9% draft is being 
taken regardless of the mill speed. Any variation 
of the draft, however, with the variation of the 
speed of the mill will cause a variation of the 
output potential of the generator 36 and this 
variation will be observed on the indicator 38 
and will actuate the regulator 3 to vary the 
screw-down setting of the rolls and to vary the 
tension applied to the strip by the tension de 
vice $2. 
When it is desired to produce a different per 

Centage draft in the mill, the rheostats 88 and 
& will bevaried to produce the potentiai indi 

cated by the graph of Fig. 4 Corresponding to 
the desired draft, and the regulator will be ad 
justed to maintain the screw-down setting and 
teasion on the strip which will produce the de 
sired draft. u 

It is to be understood that tension devices such 
as the tension device 32 described in connection 
With the embodiment of the invention showya in 
Fig. 2 may be applied on both sides of the mill 
stand in the system of Fig. 2 and that the regu- . 
lator may be made to control the tension of the 
strip only or the screw-down setting only or 
both the tension and the screw-down setting, 
either together or in sequence, and that the ten 
sion device may be used either with the screw 
down setting control of the embodiment of the 
invention of Fig. 1 or instead of the screw-down 
setting control, and that the tension device may 
be used on either or both sides of the mill stand 
in the system of Fig. i. 

It will be seen that I have provided 8 draft 
control system for a strip rolling mill, which 
functions to indicate and control the draft taken 
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mill, which shall be adjustable to take any de 
sired predetermined draft, which shall automati 
cally compensate for variations in the mill Speed, 
which shall be simple and efficient in operation 
and shall be inexpensive to manufacture, install, 
and maintain. 

Sn compliance with the requirements of the 
patent statutes, I have shown and described here 
in the preferred embodiments of my invention. 
It is to be understood, however, that the inven 
tion is not limited to the constructions shown 
and described herein but is capable of modi 
fication by one skilled in the art, the embodi 
ments shown herein being merely illustrative of 
the principles of my invention. 

claim as my inventi Ora: 
1. In a draft control system for a strip rolling 

mill, means applying a tension to the strip as it 
passes through the mill, and neans responsive 
to the difference between the entry and delivery 
Speeds of the strip for causing said tension ap 
plying means to control the tension applied to 
the Strip. 

2. In a draft control system for a strip rolling 
mill, means applying tension to the strip as it 
passes through the mill, a differential gear unit 
having its respective sun-gears connected to be 
actuated in accordance with the entry and die 
livery speeds of the strip as it passes through 
the mill, and means responsive to the difference 
between the entry and delivery speeds of the strip 
as measured by said differential gear unit ior 
causing said tension applying means to control 
the tension applied to the strip. 

3. In a draft control system for a strip rolling 
mill, means applying tension to the strip as it 
passes through the mill, a mechanical speed-dif 
ferential responsive device actuated in accord 
ance with the entry and delivery speeds of the 
Strip as it passes through the mill, and means 
responsive to the difference between the entry 
and delivery speeds of the strip as measured by 
said differential device for causing said tension 
applying means to control the tension applied to 

4. In a draft control system for a strip rolling 
mill, in combination, means for controlling the 
screw-down setting of the reducing rolls of the 
mill, means applying tension to the strip as it 
passes through the mill, a mechanical speed 
differential responsive device actuated in accord 
ance with the entry and delivery speeds of the 
strip as it passes through the mill, and means 
responsive to the difference between the entry 
and delivery speeds of the strip as measured by 
said speed-differential device for controlling said 
tensioning means and said screw-down setting 
control means. 

5. In a draft control system for a strip rolling 
mill, in combination, a mechanical speed-differ 
ential responsive device, drive means including a 
clutch for connecting the strip on the entry side 
of the mili in driving relation with one side of 
said speed-differential responsive device, drive 
means including a clutch for connecting ühe 
strip on the delivery side of the mill in driving 
relation with the other side of said speed-differ 
ential responsive device, and means responsive 
to the engagement of the strip with both of said 
drive means for effecting engagement of said 
clutches, 

6. In a draft control system for a strip rolling 
mill, in combination, a mechanical speed-differ 
ential responsive device, means including a roller 

on a length of material as it passes through the engaging the strip and an electromagnetic clutch 
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for connecting the strip on the entry side of the 
mill in driving relation with one side of said 
Speed-differential responsive device, means in 
cluding a roller engaging the strip and an elec 
tromagnetic clutch for connecting the strip on 
the delivery side of the mill in driving relation 
with the other side of said speed-differential re 
Sponsive device, and circuit control means re 
Sponsive to the engagement of the strip with said 
rollers for effecting the energization of said 
clutches only when the strip is in driving relation 
with both of said rollers. 

. In a draft control system for a strip rolling 
mill, in combination, two stroboscdpic members 
comprising a rotatable member and a circuit 
make-and-break device, means connecting the 
strip on one side of the mill in driving relation 
with one of said stroboscopic members, means 
including a selectively adjustable variable speed 
ratio transmission device connecting the strip on 
the other side of the mill in driving relation with 
the other of said stroboscopic members, a light 
producing device disposed to illuminate said ro 
tatable member, and means connecting said cir 
cuit make-and-break device to control the ener 
gization of said light producing device, said vari 
able Speed-ratio transmission device comprising 
Speed-ratio adjusting means, and auxiliary make 
and-break means connected to intermittently en 
ergize said light producing device at selectable 
frequencies that bear predetermined ratios to the 
Speed of the driven side of said variable speed 
ratio transmission device, whereby the said 
Speed-ratio adjustment indicating means may be 
calibrated and its calibration verified. 

8. In a draft control system for a strip roll 
ing mill, in combination, two stroboscopic mem 
bers comprising a rotatable member and a cir 
cuit make-and-break device, means connecting 
the strip on one side of the mill in driving rela 
tion with one of said stroboscopic members, 
means including a selectively adiustable vari 
able speed-ratio transmission device connecting 
the strip on the other side of the mill in driving 
relation with the cther of said stroboscopic mem 
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bers, a light producing device disposed to illumi 
nate Said rotatable member, means whereby said 
make-and-break device controls the energization 
of said light producing device, differential-speed 
responsive means responsive to the difference be 
tween the speeds of said two stroboscopic mem 
bers, and means responsive to said differential 
Speed responsive means for varying the reducing 
forces applied to the strip. 

9. In a draft control system for a strip rolling 
mill, in combination, a speed-differential respon 
sive device, means connecting the strip on one 
side of the mill in driving relation with one side 
of said speed-differential responsive device, 
means including a variable speed-ratio trans 
mission device connecting the strip on the other 
side of the mill in driving relation with the other 
side of said speed-differential responsive device, 
means responsive to said speed-differential re 
sponsive device fo" controlling the reducing 
forces applied to the strip fly the mill, a strobo 
scopic device and means *Gnnecting said stro 
boscopic device to be acated in accordance 
with the Speeds of the two-sides of said speed 
differential responsive device, whereby the stro 
boscopic device may indicate variations of the 
degree of reduction of the strip in the mill from 
a predetermined degree of reduction determined 
by the adjustment of said variable speed-ratio 

8) 
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transmission device comprising a manually op 
erated speed-ratio adjusting means and means 
for indicating the adjustment of the speed-ratio, 
auxiliary stroboscopic control means for cali 
brating said speed-ratio indicating means and 
verifying its calibration, and means for simul 
taneously rendering said speed-differential re 
Sponsive device inoperative and rendering, said 
auxiliary stroboscopic control means operative. 

10. In a draft control system for a strip roll 
ing mill, in combination, a speed-differential re 
sponsive device, means connecting the strip on one 
side of the mill in driving relation with one side 
of said speed-differential responsive device, means 
connecting the strip on the other side of the 
mill in driving relation with the other side of 
saidi Speed-differential responsive device, means 
for maintaining slightly different ratios between 
the speeds of the strip on the two sides of the 
mill and the corresponding sides of the speed 
differential responsive device, a generator, 
means for controlling the output potential of 
Said generator in accordance with the speed 
differential measured by said speed-differential 
responsive device, and means responsive to the 
output potential of said generator for indicating 
the draft taken by the mill. 

11. In a draft control system for a strip roll 
ing mill, in combination, a speed-differential 
responsive device, means connecting the strip on 
One side of the mill in driving relation with one 
side of Said speed-differential responsive device, 
means connecting the strip on the other side of 
the mill in driving relation with the other side 
of Said Speed-differentiai responsive device, 
means for maintaining slightiy different ratios 
between the Speeds of the strip on the two sides 
of the mill and the Speeds of the corresponding 
sides of the Speed-differential responsive device, 
a generator, means for controlling the output 
potential of Said generator in accordance with 
the Speed-differentiai measured by said speed 
differential responsive device, and means re 
Sponsive to the output potentiai of said genera 
tor for controlling the reducing iforces applied 
to the strip. 

12. In a draft control System for a strip roll 
ing mill, in combination, a speed-differential re 
sponsive device, means connecting the strip on 
One side of the mill in driving relation with one 
side of said speed-diferential responsive de 
Vice, means connecting the strip on the other 
side of the mill in driving relation with the 
other side of said speed-differential responsive 
device, means for maintaining slightly different 
ratios between the speeds of the strip on the two 
sides of the mill and the corresponding sides of 
the speed-differential responsive device, a gen 
erator, means for controlling the output poten 
tial of said generator in accordance with the 
speed-differential measured by said speed-dif 
ferential responsive device, means responsive to 
the output potential of said generator for indi 
cating the draft taken by the mill, and means 
responsive to the speed of the strip on the entry 
side of the mill for compensating the said draft 
indicating means for variations in the operating 
Speed of the mill. 
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13. In a draft control system for a strip rolling 
mill, in combination, a speed-differential re 
sponsive device, means connecting the strip. On 
one side of the mill in driving relation with one 
side of said speed-differential responsive device, 
means connecting the strip on the other side of 

transmission device, said variable speed-ratio 75 the mill in driving relation with the other side 
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of said speed-differential responsive device, 
means for maintaining a slightly different ratio 
between the speeds of the strip on the two sides 
of the rail and the Corresponding sides of the 
speed-differential responsive device, a generator, 
means for controlling the Output potential of 
said generator in accordance with the speeds 
differential measured by saidi speed-differential 

responsive device, a second generator, means for 
varying the output potential of said second gen 
erator inversely with the speed of the strip on 
the entering side of the mill, and an electro-re 
Sponsive device connected in circuit, with said 
generators. VA 

GEN?N 5. STOLTZ. 


