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Application August 19, 1938, serial No. 225,662 
16 Claims. (C. 80-56) 

This invention relates to improvements in 
strip rolling apparatus and its purpose is to pro 
vide improved means for rolling strip steel and 
the like and producing a strip having straight 
parallel edges and substantially uniform thick 
IeSS Of gauge. 

In the rolling of steel strip and the like, as 
heretofore practiced, the long metal strip moves 
endwise through successive mills which effect a 
gradual reduction of the strip to the desired 
gauge and, because of irregularities in the spac 
ing of different portions of the same rolls, or 
for other reasons, the strip often assumes a 
lateral curvature in its own plane, known as 

15 ingrolled and wound on a reel and the location of "camber,” due to variations in the length of the 
metal between the opposite edges of the strip 
arising from variations in thickness or other 
causes. The presence of camber interferes with 
the proper winding of the strip on a reel and . 
interferes with its subsequent use. , 
The principal object of the present invention 

is to overcome the aforesaid difficulty by pro 
viding improved rolling apparatus adapted to 
detect and correct any tendency of the rolls to 
produce camber in the strip being rolled. A 
further object is to provide means engaging a 
metal strip being rolled for detecting any varia 
tion in the length of the opposite edge portions 
of metal and immediately adjusting the rolls of 
the adjacent mill to restore the desired uniform 
ity of length throughout the width of the strip. 
Another object is to provide an improved strip 
rolling apparatus comprising a plurality of suc 
cessive mills and means engaging the strip be 
tween each mill and the next following mill for 
detecting any variation in the length of the metal 
between its edges and immediately actuating cer 
tain apparatus by which the rolls of the next 
adjacent mill, in advance of the point of Said 
engagement with the strip, are automatically 
adjusted to correct the existing condition of the 
strip being rolled. Still another object is to 
provide a rolling mill in combination with appa 
ratus comprising devices resting upon opposite 
edge portions of a metal strip, after it has passed 
through the mill, and responsive to variations in 
length of said opposite edge portions, for adjust 
ing the rolls of the mill to restore a condition 
wherein opposite edge portions of the strip 
emerging from the mill are of substantially equal 
length. A further object is to provide anim 
proved rolling apparatus comprising electrically 
operated means responsive to variations in the 
length and thickness of a metal strip between 
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relation of the rolls of a mill to maintain a sub 
stantially uniform length of the longitudinal ele 
ments of the strip throughout its width. Other 
objects relate to various features of construction 

5 and arrangement of the apparatus which will 
appear more fully hereinafter. 
. The nature of the invention will be understood 
from the following specification taken with the 
accompanying drawings in which one embodi 

i0 ment is illustrated. 
In the drawings: 
Figure 1 shows a somewhat diagrammatic side 

elevation of a portion of a rolling mill embody 
ing the present invention, illustrating a strip be 

the correcting devices of the present 
- following each mill; 

Fig. 2 shows a top plan view of the apparatus 
illustrated in Fig. 1; - - - 

Fig. 3 shows an enlarged top plan view of a 
portion of a metal strip having lateral curvature 
or camber therein; 

Fig. 4 shows a top plan view of one of the mills 
embodied in the rolling apparatus illustrated in 

invention 

25 Figs. 1 and 2; 
Fig. 5 shows a front elevation of the rolling 

mill illustrated in Fig. 4; . . 
Fig. 6 shows an enlarged end elevation of the 

mills illustrated in Figs. 4 and 5 with portions 
30 thereof broken away; 

Fig. 7 shows a diagrammatic view of the elec 
tric circuit connections of the correcting appa 
ratus of the present invention and the motor by 
which the rolls of the mill are adjusted; 

Fig. 8 shows an enlarged horizontal sectional 
view on the line 8-8 of Fig. 9, illustrating the 
apparatus which contacts the metal strip and 
actuates the mechanism by which the spacing 
of the rolls is adjusted; . . . 

Fig. 9 shows a vertical section taken on the 
line 9-9 of Fig. 8; 

Fig. 10 shows an enlarged sectional view on 
the line O-O of Fig. 9; 

Fig. 11 shows an enlarged sectional view taken 
cn the line f-f of Fig. 9; and 

Fig. 12 shows a sectional view taken on the line 
f2-2 of Fig. 9. 
As illustrated in Figs. 1 and 2 of the drawings, 

the invention is embodied in a strip mill com 
50 prising a plurality of four-high mills 5 which 

are Spaced apart in the usual manner, each mill 
comprising two large pressure rolls 6, each of 
which engages one of two smaller work rolls 
arranged to receive between them the elongated 

its edges for automatically adjusting the spaced metal strip to being rolled. The strip 8 passes 



2 
in the direction of the arrow 9, being supported 
beyond the last mill of the series by a roller 2 
and being wound up beyond this roller on a reel 
2 which may be power-driven to supply the 
motive power for the strip beyond the last mill 
of the series. The strip. 8 should normally be 
of uniform thickness throughgut its width so 
that its lateral edges are parafel to each other 
and of the same length, thereby facilitating the 
winding of the strip on the reel 2 so that it may 
be supplied in proper condition for the market 
and subsequent use. Due to the instability of the 
work rolls of the mills, and other causes, the 
strip f8 tends, at intervals, to be rolled in such 
a manner that one edge of the strip is longer than 
the other and it assumes a lateral curvature 8, 
as shown in Fig. 3, and this camber.may extend 
in either direction laterally of the longitudinal 
axis of the strip. In order to compensate for 
and correct this tendency of the strip to assume 
a camber, the present invention provides means 
actuated by the strip for correcting the adjust 
ment of the rolls of each mill to bring about a 
change in the thickness of different parts of the 
strip and a corresponding relative change in the 
length of its longitudinal elements, and, for this 
purpose, a correcting device 22 is located On the 
following side of each mill. Each correcting de 
vice 22 has a pair of flanged wheels 23 which 
engage opposite edge portions of the strip and as 
the strip advances in the direction of the arrow 
9, any inequality in the length of the longitu 

dinal elements of the strip between its edges 
Will cause the wheels 23 to actuate the adjacent 
correcting device 22 to effect an automatic rela 
tive adjustment of the rolls of the next preceding 
mill 5. 

Each mill 5 comprises a base 25 adapted to be 
Secured upon a floor or other support and having 
mounted thereon two upwardly extending yoke 
shaped frames or standards 26. The opposite 
arms 26 of each frame are connected at their 
upper ends by an integral transverse portion 26b, 
and the inner faces of the arms 26 are provided 
with guides 260 in which are slidably mounted 
bearing blocks 27 having journaled therein the 
trunnions 6 which are formed on the ends of 
the pressure rolls 6, and also intermediate bear 
ing blocks 28 which have journaled therein the 
trunnions f formed on the ends of the work 
rolls T. In this way the bearings at both ends 
of the rolls 6 and 7 are adjustably mounted 
and are capable of relative movement with re 
spect to each other. As shown in Fig. 5, the 
work rolls f have extensions 7b at one end 
which are connected through couplings 24a with 
driving shafts 24 driven in opposite directions 
from a suitable Source of power, so that both 
work rolls are positively driven and the pres 
sure rolls are actuated merely by frictional con 
tact therewith. s 
The bearing blocks 27 in which are journaled 

the ends of the upper pressure rolls 6 of each 
mill have secured thereto auxiliary blocks 29 
which are pivotally connected at 30 to upwardly 
extending bars 3 having a sliding engagement 
with apertures formed in the flanges 26d of the 
croSS members 26b of the frames or yokes. Coil 
springs 32 are mounted about these bars 3 above 
the flanges 26 and the upper ends of the bars are 
threaded and engaged by washers 33 and nuts 
34 So that the normal compression of the springs 
32, may be varied as desired to regulate the 
tendency of these springs to elevate the upper 
bearing blocks 27 and the upper pressure rolls 6.5 

0. 

2,292,535 
In order to regulate the action of the Springs 

32 and to vary the spaced relation of the WOrk 
rolls 7 due to the position of and pressure ex 
erted by the upper pressure roll 6, means are 
provided for effecting a downward adjustment of 
the blocks 27 and both ends of the upper work 
roll 7 independently of each other and also si 
multaneously with each other but in opposite 
directions. For this purpose, adjusting screw 35 
is mounted in a vertical position in threaded en 
gagement with an aperture formed in the cross 
member 26b of each frame. The lower ends of 
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these adjusting screws 35 are rotatably mounted 
in collars 36 secured to the auxiliary box 29 and 
the upper portions of these adjusting screws ex 
tend into housings 37, carried by the frame mem 
bers 26, which have mounted therein worm 
wheels 38. Each worm wheel has a splined con 
nection with One of the adjusting screws 35 so 
that when it is rotated the screw moves upwardly 
Or downwardly, depending upon the direction of 
the rotation, thus varying the position of the up 
per bearing blocks 27 to regulate the gauge of 
the metal being rolled. This adjustment may be 
indicated by graduated indicating wheels 39 
which are mounted on the upper ends of the ad 
justing Screws 35 and which have graduations 
39 adapted to move in proximity to stationary 
index marks 40. 

In order to effect a manual adjustment of the 
the two Screws 35 independently of each other, 
two hand wheels 4 and 42 are provided at one end 
of the mill. The hand wheel 4 is secured upon 
a shaft 43 which is journaled in a hollow shaft 44 
on which the hand wheel 42 is secured. The 
hollow shaft 44 is journaled in bearings 45 car 
ried by a lateral extension 37 of one of the hous 
ings 37 and a worm 46 is secured on the hollow 
shaft 44 within this housing extension to mesh 
With the worm wheel 38 having a splined engage 
ment with one of the adjusting screws so that 
When the hand wheel 42 is rotated this worm 
Wheel having a threaded engagement with the 
frame will be actuated to effect a longitudinal 
movement of that adjusting screw. The inner 
shaft 43 is extended beyond the housing exten 
Sion in which the worm 46 is located and is con 
nected through a coupling 47 with an extension 
shaft 43 which is journaled in bearings 48 in 
the housing extension 37a of the other housing. 
This other housing extension has located therein 
a Worm 49 fixed on the shaft 43a and meshing 
with the worm wheel 38 which is splined on the 
other adjusting screw 35, which may thus be 
manually adjusted by rotating the hand wheel 

. These hand wheels may be employed to 
adjust opposite ends of the rolls independently 
of each other and to secure the desired gauge 
at the commencement of the operation or at any 
stage of the operation during rolling. 

For the purpose of automatically correcting for 
camber during the operation of the mill, the 
Wormwheels 38 are connected to actuating mech 
anism which is automatically operated by two 
of the Wheels 23, previously referred to, which 
rest upon opposite edge portions of the strip 8. 
These connections include two worms 50, each 
of which is mounted on a shaft 5 journaled in 
bearings carried by an extension 37b of one of 
the housings 37, the extensions 37b being located 
on the opposite sides of the housings from the 
extensions 37. The shafts 5? project beyond 
the housing extensions 37b and have bevel gearS 
52 rotatably mounted on their inner ends, facing 
each other and meshing with a common driving 



2,292,535. 
pinion 53 secured on a transverse shaft 53. This 
shaft 5 is journaled in the housing of a speed 
reducing gear transmission 55 mounted on a 
plate 56 which is carried by the frame members 
26. The gear transmission 55 is actuated through 
a shaft 57 by an electric motor 58 controlled by 
the movement of the wheels 23 on the moving 
strip 8 so that, when the motor is operated, the 
bevel pinion 53 actuates the two bevel gears 52 
simultaneously in opposite directions. . 

In order to control the actuation of the Shafts 
5 and the worms 50 by the bevel gears 52, which 
are thus capable of being driven by the electric 
motor 58, each shaft 5i has a clutch member 60 
slidably mounted thereon and having teeth to 
mesh with clutch teeth formed on the adjacent 
bevel gear 52. These clutch members are splined 

5 

5 

on the shafts 5 and are provided with annular 
grooves 608 engaged by pins 68 carried by the 
operating levers 62. These levers are pivoted at 
63 on the plate 56 and their opposite arms 62 
are pivotally connected to links 66. These links 
are pivotally connected to the opposite arms 65 
of a lever 65 which is pivoted at 66 on the plate 
56 and which has a handle 65 adapted to be 
engaged by the operator. Upon rocking the lever 
65 about its pivot, toward the left as viewed in 
Fig. 4, the links 64 will be actuated to Operate 
the levers 62 and thus move both clutch members 
60 out of driving engagement with the bevel 
gears 52, thereby leaving the vertical adjusting 
screws 35 free to be manually adjusted by the 
hand wheels 4 and 42. When the lever 65 is 
restored to the position shown in Fig. 4, the clutch 
member 60 will be in driving engagement with 
the bevel gears 52 and, in that condition, the 
actuation of the bevel pinion 53 by the electric 
motor 58 will effect a simultaneous adjustment 
of the two screws 35, but in opposite directions, 
so that the work rolls will be separated at One 
end of the mill while they are brought closer 
together at the other end. 
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As shown in Figs. 4 and 7, the electric motor 
58 is connected by three conductors 69 with a 
reversing switch 70 to which current is supplied 
through line conductors T. The reversing 
switch T0 is connected through a conductor 4 
and a common conductor 75 with a mercury tube 
Switch 6 and the reversing Switch is also con 
nected through the common conductor 5 and ; 
another conductor 7 with another mercury tube 
switch 8. Each mercury tube switch is of the 
usual construction comprising a Sealed tube or 
receptacle into which the two conductors lead, 
a quantity of liquid mercury being sealed in the 
tube so that when the tube is moved in the proper 
direction, the mercury connects the two conduc 
tors and thereby establishes a circuit through 
them. As shown particularly in Fig. 9, each of 
the two mercury tube switches 6 and 8 con 
prises a mercury tube 79, each mounted upon the 
upper end of a lever 80 which is pivoted upon a 
bolt 8 carried by vertical plate 82. Nuts 83 se 
cure the levers 80 upon the bolts 8 and the lower 
arms 80a of these levers are provided with thread 
ed holes engaged by studs 85 adapted to be se 
cured in adjusted position in the arms by nuts 
86. Coil springs 8 are mounted around the 
bolts 8 adjacent the plate 82 with one end 87 
of each spring engaging the outer side of the 
arm 80a of one of the levers and with the other 
thereof engaging a pin 88 mounted in the face 
of the plate 82. These springs serve normally to 
rock the switches about their pivots 8 until the 
edges of the arms 80 engage the pin 88, in 

3 
which positions the tube 9 of the mercury tube 
switches are adapted to occupy such positions 
that the circuits thereof are open. 
The switch levers 60 are adapted to be rocked 

about their pivots 8 by means of a Switch arm 
90 having lugs 90 projecting therefrom to engage 
One of the studs 85 after a predetermined move 
ment of the switch arm 90 has taken place in 
one direction or the other. The Switch arm 90 
is mounted on a short shaft 9 which is journaled 
in the plate 82 and this shaft is adapted to be 
moved angularly, as hereinafter described, when 
a difference of length of opposite edge portions 
of the metal strip 8 causes relative movement 
in a vertical plane of the two flanged wheels. 23 
which ride upon the strip. 

Before describing the actuating connection be 
tween the wheels 23 and the switch arm 90, it 
will be well to refer to the construction and 
mounting of some of the intermediate connect 
ing and supporting parts. The plate 82, upon 
which the mercury tube switches 6 and 78 and 
the switch arm 90 are mounted, is formed as a 
part of frame 92 which is pivoted at 93 upon 
a supporting bracket 94, the mounting and ad 
justment of which will be hereinafter described. 
The frame 92 has two depending arms 92 and 
92b. The arm 928 has a recess 92 in which is 
mounted a ball bearing unit 92d having journaled 
therein one end of a shaft 95. The outer end 
of the recess 92 is closed by a cover plate 96 
which is secured in place by screws 97. The 
other arm 92 of the frame is similarly provided 
with a recess 92d in which is mounted a ball 
bearing unit 98 having journaled therein the 
other end of the shaft 95. The end of this recess 
92d is closed by a plate 99. The shaft 95 has 
mounted thereon a bracket OO having a hub 
008 which is fitted by the shaft and is secured 

thereto by pins 0. The bracket OO has up 
wardly diverging arms Oob, which are formed 
integrally with a transverse bar 00 and this 
bar has an under cut groove or channel 100d in 
its under side to receive the under cut heads 2. 
which are formed on the bearing brackets 02. 
These brackets have stub shafts fo3 secured 
therein by washers 04 and nuts 05 and the 
inner ends of these stub shafts carry ball bearing 
units 05 on which are mounted the fanged 
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wheels 23, previously described. These wheels 
are adapted to rest upon the metal strip 8 with 
the flanges 23a extending downwardly at the 
edges of the strip, as shown in Fig. 12 and, in 
order that the two wheels may be adjusted lon 
gitudinally of their axes of rotation to engage 
metal strips 8 of different widths, the heads 
02a of the bearing blocks are adjustable longitu 

dinally in the channel food. This adjustment is 
effected by adjusting screw 0, which has its 
ends journaled in bearings 00 carried by the 
bar Oc and which has its opposite end portions 
threaded in opposite directions for threaded en 
gagement with apertures formed in the heads 
028. One end of the adjusting screw for is pro 

vided with a square portion 07 for engagement 
by a wrench or the like to permit rotation of 
the screw and corresponding adjustment of the 
wheels 23 toward or from each other. It will 
be apparent that with the foregoing mounting , 
of the bracket 00, the wheels 23 are adapted. 
to oscillate about the axis of the shaft 95 and 
in order that the bracket 100 and the parts car 
ried thereby may be precisely balanced when 
there is no camber in the strip 8, the bracket 
100 is provided with a rod 08 extending between 



4. 
the arms foot thereof, and this rod supports a 
slidably mounted weight 09 adapted to be se 
cured in adjusted position by a set screw if 0, 
as shown particularly in Figs. 9 and 11. This 
Weight 09 may be adjusted on the rod to Secure 
the proper balance of the bracket OO and the 
parts carried thereby before the mill is put into 
Operation. 
The tendency of one wheel 23 or the other 

lower its position, when one side of the metal 
strip is elongated due to Camber, with a result 
ing rocking of the bracket OO about the axis of 
the shaft 95, is utilized for actuating the switch 
arm 90 through connections from the upper end 
of the shaft 95. For this purpose, the shaft 95 
is extended beyond the end plate 96 and has a 
crank arm secured thereon, as shown in Figs. 
9 and 10. This crank arm is secured on the re 
duced end of the shaft, in non-rotative engage 
ment therewith, by a washer ? 2 and a nut 3, 
and the free end of this crank if is secured 

O 

5 

20 

to an arm 4 which is pivotally connected at . 
f5 with a link 6 made up of end portions 6 

having threaded engagement with an intermedi 
ate portion 6b held in fixed relation thereto 
by lock nuts 60, So that the effective length of 

25 

this link if 6 may be varied as desired. The 
member 68 forming the upper end of the link 

6 is pivotally connected by a pin it with a 
crank arm if 8 secured on the shaft 9 on which 
the switch arm 90 is carried, a washer 9 and 
a nut 20 engaging the threaded end of the shaft 
or pin. 9, as shown in Fig. 10. In this way, the 
angular movement of the bracket 100, caused by 
the presence of camber in the strip 8 will cause 
the shaft 95 to move angularly until one of the 
lugs 90 carried by the Switch arm 90 engages 
One of the Studs 85 of one or the other of the 
mercury tube switches 76 or 78, thereby rocking 
one of the Switch levers 80 about its pivot and 
closing the Switch to cause the motor 58 to oper 
ate, thus rotating the pinion 53 and causing the 
two adjusting Screws 35 to effect a relative sepa 
ration of the rolls at One end of the mill while 
simultaneously bringing them closer together at 
the other end of the mill. The connections are 
so arranged that the rolls will be separated at 
that end of the mill where the metal strip has 
been elongated with a resulting lowering of the 
wheel 23 at that side of the strip and, at the 
same time, the ends of the rolls at the side of 
the strip, which was momentarily thicker than 
the other side, are brought closer together. Thus, 
by an automatic adjustment of the rolls, the 
normal condition is restored wherein the metal 
strip is rolled to the same gauge throughout its 
width and the wheels 23 will be restored to 
positions wherein their axes occupy a horizontal 
plane. It will be understood, of course, that the 
period of closing the switch will depend upon 
the extent of the camber and that the restora 
tion of the wheels 23 to their normal positions 
will promptly close the circuit of the motor. 
Due to the fact that the plate 82 and the 

bracket 92 are pivotally mounted at 93 on the 
bracket 94, with both of the switches and the 
switch arm carried by the plate 82, it will be 
apparent that a simultaneous lowering or raising 
of both wheels 23 to the same degree, due to the 
tightening of the strip 8 being rolled or to the 
production of slack therein, will have no effect 
upon the opening or closing of the mercury tube 
Switches as the Switches and Switch arm move 
bodily with their supporting plate. It is only 
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bracket 00 with respect to the frame 92 and 
the plate 82 that the switch arm 90 is actuated 
to close one of the switches. - 

In order that the wheels 23 may be pressed 
down against the upper surface of the strip 8 
independently of the action of gravity, a com 
pressed air cylinder 25 is connected between 
the upper part of the bracket 94 and the plate 
82, one head of the cylinder being pivotally con 
nected at 26 to the bracket 94 while the other 
head of the cylinder has fluid-tight sliding en 
gagement with a piston rod 27 having an ad 
justably mounted head 27 which is pivotally 
connected by a pin (28 with the plate 82. The 
length of the piston rod may be varied by ad 
justing it with respect to the head 27 and se 
curing it in adjusted position by a lock nut 27b. 
A piston 29 is connected to the piston rod with 
in the cylinder 25 and compressed air or other 
fluid is admitted to the cylinder, between the 
piston and the head through which the piston 
rod extends, through a pipe f30. The compressed 
fluid acting in the cylinder thus tends to rock the 
plate 82 and the frame 92 about the pivot 93 to 
force the wheels. 23 downwardly against the 
metal strip. 
The frame 92, plate 82 and bracket 103, to 

gether with the parts carried thereby, are sup 
ported by means of the bracket 94 on a plate 32 
which is attached by means of bolts 33 to a 
bracket 34 extending longitudinally of the rolls 
between the frames 26 and attached thereto by 
studs 35. The plate 32 has a downwardly in 
clined portion 32 provided on its upper side 
with an under cut groove slidably engaged by the 
head 94 formed on the bracket 94. A locking 
member 37 is mounted in this groove' at one side 
of the head 94 and has an inclined surface 37a 
engaging One of the inclined faces of the head 
94. This locking bar 37 is secured to the por 
tion 32 of the plate by studs 38 which may be 
tightened to hold the bracket 94 rigidly in posi 
tion after it has been adjusted longitudinally of 
the plate 32 for the purpose of positioning the 
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bracket OO and the wheels 23 longitudinally of 
the mill to a position corresponding to that oc 
cupied by the metal strip 8 being rolled. This 
adjustment of the head 84 on the plate or 
bracket 32 is effected by an adjusting screw 40 
having its ends journaled in bearings 32c car 
ried by the plate or bracket f32 and having a por 
tion 40 at one end thereof adapted to be en 
gaged by a Wrench or the like. 
At the beginning of a rolling operation, the 

handles 65 of each mill are operated to disengage 
the clutches 52-60 and the hand wheels 4 and 
42 are then operated to set the rolls of each mill 
for reducing the strip to the desired gauge. As 
Suming a strip to be in place between the rolls 
of the mill, the bracket 94 of each is adjusted 
laterally by the screw 40 to locate the wheels 
23 in alignment with the strip and, if necessary, 
the relative separation of the wheels of each mill 
is adjusted by the screw 07 to cause then to 
engage properly the edges of the strip, thus 
bringing all of the wheels of the various mills 
into proper alignment with the strip and with 
each other. The handles 65b may then be again 
operated to engage the clutches 52-60 and the 
mills may then be started in operation. As the 
rolling continues, the wheels 23 resting on the 
strip will function continuously to effect an auto 
matic adjustment of the rolls of each mill when 
ever camber is present in the strip between that 

when there is a relative tilting motion of the 75 mill and the next mill. 
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It will be observed that the arm.90, in addition 

to performing the function of actuating the 
brackets 80 which carry the switches 76 and 78, 
serves also as a moving pointer to indicate when 
there is camber in the strip following the mill on 
which it is mounted. This indicating means 
might be employed in conjunction with the hand 
wheels 4 and 42 to maintain a manual control 
and adjustment of the various mills if the auto 
matic electrically-operated means were not pres 
ent, but it is, of course, preferable to employ the 
complete apparatus and to utilize the movement 
of the arm 99 for maintaining an automatic ad 
justment of the rolls. . 
Although one form of the invention has been 

shown and described by way of illustration, it will 
be understood that the invention may be con 
structed in various other embodiments coming 
within the scope of the appended claims. 

I claim: 
1. The combination in rolling mill apparatus, 

of means for rolling a metal strip and means en 
gaging Only the upper side of said strip and rest 
ing freely by gravity on said strip for adjusting 
said rolling means when there is camber in the 
Strip. 

2. The combination in a rolling mill, of a plu 
rality of mills through which a long metal strip 
passes in succession during the process of rolling, 
and means pivoted midway between the lateral 
edges of said strip and resting freely by gravity 
upon the upper side of Said strip at opposite edges 
thereof for adjusting each mill when camber ex 
ists in the strip between that mill and the next 
following mill. 

3. The combination in strip rolling apparatus, 
of a mill comprising relatively adjustable rolls, 
means for simultaneously effecting opposite ad 
justments of the spaced relation of opposite end 
portions of said rolls, and means comprising a 
unitary device mounted above said strip and hav 
ing parts thereof resting upon the opposite edge 
portions of said strip for operating said adjusting 
means when there is a change in the relative 
lengths of the opposite edgeportions of said strip. 

4. The combination in strip rolling apparatus, 
of a mill comprising relatively adjustable rolls, 
means for effecting simultaneous and opposite 
adjustments of the opposite end portions of said 
rolls, a device mounted above said strip for piv 
otal movement about an axis extending longitu 
dinally of said strip and having parts resting 
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comprising devices adapted to rest by gravity 
upon and to be supported by opposite edge por 
tions of the strip as it leaves said mill for effect 
ing the independent closing of said switches, and 
means for adjusting the spaced relation of said 
devices. 

7. The combination in strip rolling apparatus, 
of a mili having relatively adjustable rolls, elec 
tricaily operated neans for adjusting said rolls, 
an electric circuit for controlling the operation 
of Said adjusting means, a pair of switches con 
nected in said circuit for effecting the actuation 
of Said adjusting means in opposite directions, 
means comprising devices adapted to rest upon 
Opposite edge portions of the strip as it leaves, 
said mill for effecting the independent closing of 
said switches, and means for adjusting said de 
vices bodily in a direction laterally of and paral 
lel to the plane of the strip. 
8. The combination in strip rolling apparatus, 

of a mili having rolls between which the strip 
passes, neans for adjusting the relative separa 
tion of opposite end portions of said rolls, means 
for actitiating said adjusting means, means com 
prising parts resting on said strip and tiltable 
transversely thereof when there is camber in the 
strip for controlling said actuating means, and 
adjustable means for balancing said parts on said 
strip when there is no camber in said strip. 

9. The combination in strip rolling apparatus, 
of a mili having rolls between which the strip 
passes, means for adjusting the relative separa 
tion of opposite end portions of said rolls, means 
for actuating said adjusting means, means com 
prising parts resting on and supported by the op 
posite edgeportions of said strip and tiltable as a 
unit transversely thereof when there is camber in 
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upon the opposite edge portions of said strip, and , 
means actuated by the pivotal movement of Said 
device for operating said adjusting means when 
there is a change in the relative lengths of Op 
posite edge portions of the strip. 

5. The combination in strip rolling apparatus, 
of a mill comprising relatively adjustable rolls, 
means for adjusting said rolls, electrically oper 
ated means including a unitary switching device 
for actuating said adjusting means, a unitary 
structure mounted for pivotal movement trans 
versely of a strip being rolled, wheels carried by 
said unitary device and resting upon said strip 
at its lateral edges, and means actuated by the 
pivotal movement of said unitary device for actu 
atting said switching device. 

6. The combination in strip rolling apparatus, 
of a mill having relatively adjustable rolls, elec 
trically operated means for adjusting said rolls, 
an electric circuit for controlling the operation of 
said adjusting means, a pair of switches connect 
ed in said circuit for effecting the actuation of 
said adjusting means in opposite directions, means 
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the Strip for controlling said actuating means, 
and fluid pressure means for pressing said last 
named means against the strip. 

10. The combination in strip rolling apparatus, 
of a ni having rolls between which the strip 
passes, Eleans for adjusting the relative separa 
tion of opposite ends of said rolls, means for 
actuating said adjusting means, a frame mounted 
on the discharge side of said mill for movement 
about an axis extending transversely of and par 
allel to the plane of the strip, a bracket mounted 
on said fragine for a tilting movement laterally of 
said strip about an axis located in a plane ex 
tending longitudinally of the strip, rollers car 
ried by said bracket to rest upon the lateral edge 
portions only of said strip, and means actuated 
by the tilting movement of said bracket for con 
trolling said actuating means. 

11. Fae combination in strip rolling appara 
tuS, of 8 naill having rolls between which the 
strip passes, means for adjusting the relative sep 
aration of opposite end portions of said rolls, 
means for actuating said adjusting means, a 
frame mounted to pivot about an axis extending 
parallel to the plane of the strip being rolled and 
transversely to its direction of movement, and 
means carried by Said frame and comprising 
parts adapted to rest on said strip for control 
ling said actuating means. 

12. The combination in strip rolling appara 
tus, of a ni having rolls between which the 
strip passes, means for adjusting the relative 
Separation of opposite end portions of Said rolls, 
means for actuating said adjusting means, a 
frame Inourated to pivot about an axis extend 
ing parafei to the plane of the strip being rolled 
and transversely to its direction of movement, 

5 means carried by said frame and comprising 
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parts adapted to rest on said strip for controlling 
said actuating means, and means for adjusting 
said frame and parts carried thereby transversely 
to the direction of movement of the strip. 

13. The combination in strip rolling appara 
tus, of a mill having rolls between which the 
strip passes, means for adjusting the relative sep 
aration of opposite end portions of said rolls, 
means for actuating said adjusting means, a 
frame mounted to pivot about an axis extending 
parallel to the plane of the strip being rolled and 
transversely to its direction of movement, means 
carried by said frame and comprising flanged 
wheels resting upon Opposite edge portions of 
said strip and tiltable laterally of said strip 
when there is camber in the strip for Control 
ling said actuating means, means for adjusting 
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the spaced relation of said wheels, and means 
for moving said frame transversely to the di 
rection of movement of the strip. 

14. The combination in strip rolling appara 
tus, of a mill having rolls between which the 
strip passes, means for adjusting the relative 
separation of opposite end portions of said rolls, 
means for actuating said adjusting means, a uni 
tary frame structure carrying wheels resting 
upon the opposite edge portions of said strip 
and mounted for tilting movement laterally of 
the strip for controlling the operation of said 
actuating means, and means for adjusting the 
spaced relation of said wheels. 
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15. The combination in strip rolling appara 

tus, of a mill having rolls between which the 
strip passes, means for adjusting the relative 
separation of opposite end portions of said rolls, 
means for actuating said adjusting means, means 
comprising wheels resting upon the opposite edge 
portions of said strip for controlling the opera 
tion of said actuating means, means for adjusting 
the spaced relation of said wheels, and means 
for adjusting Said last named means and said 
wheels bodily transversely of said strip. 

16. The combination in strip rolling appara 
tus, of a mill having rolls between which the 
strip passes, means for adjusting the relative 
separation of opposite end portions of said rolls, 
means for actuating said adjusting means, a 
frame mounted for pivotal movement about an 
axis extending transversely of and parallel to the 
strip, a bracket pivoted on said frame for a tilt 
ing movement laterally of said Strip, rollers 
mounted on said bracket to rest upon the oppo 
site edge portions of the strip whereby changes 
in length of the edge portions of the strip cause 
a lateral tilting movement of said bracket, means 
controlled by said tilting movement of said 
bracket for operating said actuating means, and 
means for adjusting said frame and the parts 
carried thereby transversely of said strip. 

CHESTER M. MacCHESNEY. 


