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UNITED STATES PATENT OFFICE 

ROLLING MLL COLER 

William C. McBain, Provest R. Rauch, and 
William Lee Boggs, Youngstown, Ohio, as 
signors to The Cold Metal Process Company, 
Youngstown, Ohio, a corporation of Ohio 
Application March 8, 1941, Serial No. 382,362 

4 Claims. (CI. 242-78) 
This invention relates to the rolling of metal 

strip and, in particular, to the rolling of strip 
having a highly polished Surface generally des 
ignated 'mirror finish.' - 

Metal strip is ordinarily reduced to the desired 
gauge by passing it back and forth through a 
reversing four-high mill or by passing it in One 
direction only through a multi-stand continuous 
mill. 
reduction, under considerable tension. The re 
coiling operation frequently causes longitudinal 
Scratches on the strip Surfaces resulting from 
slippage of the successive turns of the coil as 
it is wound up under tension. For most uses, 
these scratches are not objectionable, particu 
larly where the metal is to be coated as by gal 
Vanizing or tinning. A certain amount of low 
carbon steel strip, however, must have a “mirror 
finish', particularly that intended for nickel 
plating or the like. A "mirror finish' has here 
tofore been imparted to certain grades of mate 
rial, such as stainless steel or other similar alloys, 
by polishing or buffing the strip after rolling, but 
this is an expensive operation and is justified 
only in the case of the more costly alloy steels. 
A large variety of metal articles are now manu 
factured from "mirror finish' steel strip, in both 
the stainless and low-carbon analyses. 
Our invention provides a mechanism and 

method whereby a so-called 'mirror finish' may 
be produced on steel strip, regardless of the com 
position, without the necessity of buffing Or 
polishing after rolling with the minimum of cost. 
The invention is based on the principle of avoid 
ing the production of scratches in the strip as it 
is recoiled, by coiling a protective strip between 
the Successive layers of metal strip. This pre 
vents the scratching of one layer by adjacent 
layers, thereby preserving the high polish im 
parted to the material by the rolls of the mill, 
and rendering unnecessary any subsequent pol 
ishing or buffing. In a preferred practice of our 
invention, we utilize paper in strip form as the 
protective material, and deliver the paper Strip to 
the reel on which the Strip is coiled after rolling. 
In the case of a reversing mill, the paper strip 
is recoiled as the metal strip makes a reverse 
pass through the mill. 
The preferred embodiment of our invention 

comprises an auxiliary reel mounted adjacent a 
reel of conventional design for handling metal 
strip. We provide an adjustable mounting for 
the auxiliary reel whereby its axis may be posi 
tioned in exact parallelism with that of the 
metal strip reel with which it is associated. We 

also provide means for driving the auxiliary reel 
. When operating to recoil the paper strip, the drive 
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including a slippage-permissive element such as 
a friction pulley Whereby the motor may be 
driven constantly at a speed sufficient to take up 
the paper strip at its maximum rate of delivery, 
the drive permitting the reel to slow down as 
the rate of delivery of the paper Strip decreases, 
without necessitating a reduction in the speed of 
the reel motor. 
The preferred embodiment of our invention 

outlined above is illustrated in the accompanying 
drawings and the preferred practice will be ex 
plained with reference thereto. In the drawings, 

Fig. 1 is . a diagrammatic central section 
through a reversing 4-high mill having a strip 
reel on each side thereof, showing the invention 
incorporated therein; 

Fig. 2 is a plan view of the auxiliary reel; 
Fig. 3 is a view partly in section along the line 

III-III of Fig. 2 and partly in elevation; and 
Fig. 4. is a partial side elevation illustrating 

certain details. 
Referring now in detail to the drawings and, 

for the present, to Fig. 1, a 4-high reversing mill 
O comprises housings f having work rolls 2 
and backing rolls 3 journaled therein. The 
housings are disposed on a base casting 4. 
Reels 5 and 6 are disposed on opposite sides. 
of the mill 0, each comprising a mandrel 7 
journaled in a supporting frame 8 and pro 
vided with a suitable driving motor (not shown). 
Between the reels and the mill, cooling and guid 
ing sheaves 9 are journaled in suitable bearings 
carried in castings 20 secured to the mill housings 

. 
. In accordance with the usual practice, metal 

strip S of steel or the like is passed back and 
forth through the mill and between the rolls 2 
thereof, being alternately unwound from and 
coiled on one or the other of the reels 5 and 6. 
When the strip is first started through the mill, 
is unwound from a coil indicated at 2?, disposed 
in a coil box 22 and the leading end is attached 
to the mandrel of reel 6. When the entire 
length of the coil has been wound up on the reel 
6, the other end is attached to the mandrel 

of the reel 5. Ordinarily, the strip rolled in the 
mill O will be that produced by the rolling of a 
slab is a multi-stand continuous mill and may 
vary from about .065' to about .109' in thick 
ness. This material is reduced by cold-rolling 
in the mill 10 to finished gauge, i. e., from about 
.015’ to .040', depending on the requirements 



2 
of the Specific application for which the mate 
rial is to be used. r 
As the strip S is coiled on the coiler 6 during 

the loading paSS or on the Winding-up reel, 
whether the reel 5 or 6, on any subsequent pass, 
We coil a protective strip S' of any suitable mate 
rial, for example paper, between successive 
thicknesses of the metal strip S. The protective 
strip S is delivered to the coil of metal strip 
by an auxiliary reel indicated generally at 23 
mounted adjacent the reel 6. A similar auxil 
iary reel 24 is mounted adjacent the metal strip 
reel 5. The reels 23 and 24 are identical and 
the details of the construction thereof are shown 
in Figs. 2 through 4. The reels 23 and 24 are 
mounted on Vertical standards or posts 25 ex 
tending upWardly from the base casting 4 on 
opposite sides of the mill and on one side of 
the path of the strip S therethrough. 

Each of the reels 23 and 24 includes a frame 
indicated generally at 25a, and comprising spaced 
side plates 26, an end plate 27 welded thereto, 
and a base plate 28 Supported on the Side plates 
and Secured thereto through angle bars 29 by 
riveting or welding. Hiubs 30 and 3 f are dis 
posed in allinement between the side piates 26, 
are Welded thereto and are bored to receive the 
standards 25 which may conveniently be Steel 
pipe having a suitable base or footing attached 
thereto and a lifting eye or loop 32. 

Bearing blocks 33 are secured to the end plate 
27 of the frame 25. A spindle 34 journaled in 
bearings 35 seated in the blocks 33 is threaded 
at one end to receive cone nuts 36 adapted to en 
gage a coil 3 of protective strip S' therebe 
tWeen, 
The spindle 34 is driven by a motor 38 mount 

ed on the base plate 28, through a belt 39 and 
a pulley 40. The pulley 40 is rotatably carried 
on the spindle by a bearing 4. The driving 
torque is transmitted to the shaft through fric 
tion disks 42 and 43 keyed thereto and having 
a lining of suitable frictional material 44 en 
gaging the web of the pulley 40. A compression 
spring 45, on the end of the spindle 44 opposite 
that on which the coil 3 is mounted, urges the 
disk 43 against the pulley, and the pulley against 
the disk 42. Axial movement of the latter is 
limited by a shoulder 46 on the spindle. The 
outer end of the spring 45 bears against a Split 
nut 4 adjustable along the threaded end of 
the spindle and having a clamping Screw 48 for 
securing it in position and a knurled sleeve 49 
facilitating manual adjustment thereof. 

It will be clear from the foregoing descrip 
tion that the pulley 40 and the friction disks 
42 and 43 constitute a slippage-permissive drive 
connecting the Spindle 34 to the motor 38. 
A radial arm 50 has a hub 5 surrounding 

the Standard 25 and Secured thereto against 
movement angularly or longitudinally thereof by 
any suitable means such as a key 52. The end 
of the arm 50 is bifurcated and has adjusting 
screws 53 threaded into opposite sides thereof. 
A radial arm 54 has a split hub 55 surrounding 
the standard 25 and a lug 56 depending from 
the outer end thereof between the portions of 
the bifurcated end of the arm 5). The screws 
53 engage the lug 56 and by adjusting them one 
way or the other, the arm 54 may be given a 
slight rotary movement about the axis of the 
Standard 25. A clamping bolt 57 is tightened 
When the proper adjustment is obtained as will 
be described hereinafter. An upwardly project 
ing lip 58 at the end of the arm 54 has sloping 
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side portions and a centrally disposed notch for 
a purpose which Will appear Shortly, 
The hub 3 forming part of the frame 25 has 

a radial arm 59 projecting therefrom. The end 
of the arm 59 is bifurcated as at 60 to receive 
a detent 6 pivoted thereto on a bolt 62. The 
lower edge of the detent 6 is adapted to enter 
the notch in the lip 58 when the frame 25 is SO 
positioned that the Spindle 34 is precisely par 
allel to the axes of the reels 5 and 6. The 
outer end of the detent is shaped for manual 
operation and when the detent is lifted, the 
frame 25 is free to turn on the standard 25, for 
the purpose of disposing the coil 31 of protective 
strip in an out-of-the-Way or non-operating po 
sition. When the frame 25 is turned back to the 
operating position illustrated, the detent 6 
rides up one of the inclined sides of the lip 58 
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and falls into the central notch thereof. The 
arm 54 thus serves to insure that the frame 25 
is restored to the proper position after it has 
been shifted therefrom. As already explained, 
minor adjustments of the arm 54 may be ef 
fected by the adjusting Screws 53. 
When starting a pass of the strip S through the 

mill 0, e.g., the loading paSS, the free end of the 
coil 37 of protective strip S on the auxiliary 
coiler 23 is introduced between the starting 
"wraps' of the metal strip around the mandrel 
and that portion of the strip moving from the 
adjacent sheave 20 on to the coil. After the free 
end of the protective strip has been started into 
the coil of metal Strip, the remainder of the coil 
of paper, or as much thereof as is required by the 
length of the metal Strip being rolled, Will be 
coiled on the mandrel With the metal strip. 
The motor of the reel 23 is so energized that it 
tends to drive the reel in a direction opposite 
that in which it is actually driven by the unwind 
ing protective Strip and thus tensions the strip 
through the frictional, sliding contact between the 
web of pulley 40 and the friction plates 44. The 
xmotor rotates in the same direction whether the 
Strip is being unwound or recoiled. 
On the next pass of the strip S through the mill, 

i. e., from right to left, the metal strip is recoiled 
on the mandrel 7 of the reel 5 and the auxiliary 
reel 24 Supplies paper Strip between the successive 
turns of the metal strip in the manner just 
described. During this pass, the reel 6 serves as 
a pay-out reel. The motor 38 of the reel 23, 
furthermore, is energized to drive the spindle 34 
in Such direction as to rewind the paper strip as 
the metal strip is unwound, in order that it may 
be re-used. - 
The metal strip passes through the mill at a 

substantially uniform speed and the paper strip 
S is thus delivered from a coil of metal strip at 
this Same Speed. Since the size of the coil of 
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paper strip on the Spindle 34 increases during the 
paSS, the angular velocity of the spindle decreases 
correspondingly. The notor 36 is designed to 
drive the Spindle 34 at a speed equal to or greater 
than that necessary to wind up the paper strip 
under tension when the coil thereof on the spindle 
34 is of minimum size. The motor continues to 
run at Substantially the same speed, despite the 
building up of the coil on the spindle 34, and the 
slowing down of the spindle, the friction drive 
including the pulley 40 and the disks 42 and 43 
permitting the necessary slippage. . 

It will be apparent from the foregoing descrip 
tion that the invention provides a simple yet 
highly effective method and apparatus for han 
dling a protective Strip used to separate succes. . 
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sive turns of a coil of metal strip as it passes 
through a reducing mill. As already stated, the 
angular adjustment of the arm 54 by the screws 
53 permits the axis of the spindle 34 to be made 
precisely parallel with that of the reels 5 and 6. 
Accurate coiling of the paper strip between the 
turns of the metal strip may thus be obtained. 
The coil of paper strip, of course, may be adjusted 
longitudinally of the spindle 34, into exact aline 
ment with the coil of metal strip, by changing the 
setting of the cone nuts. Since the paper coiled 
between the turns of the coil of metal strip repre 
sents a considerable item of expense in manu 
facturing "mirror finish' material, the recoiling 
of the paper for further use represents a sub 
stantial economy. The use of the slippage-per 
missive drive including the friction pulling and 
driving disks makes it unnecessary to control the 
speed of the auxiliary reel motor accurately. 
The auxiliary reels may be easily swung out of the 
way when not in use and quickly restored" to 
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precisely the desired operating position, once 
proper adjustment has been made. 
Although we have illustrated and described a 

preferred embodiment and practice of the inven 
tion, it will be recognized that changes in the 
apparatus and procedure disclosed may be made 

2 5 

without departing from the spirit of the invention . 
or tile scope of the appended claims. 
We claim: 
1. For use in combination with a reel adapted 

to handle metal strip adjacent a rolling mill, an 

30 

auxiliary reel adapted to handle a protective strip 
coiled with the metal strip, a substantially vertical 
standard on which said auxiliary reel is rotatabie, 
a radial arm on said standard, a detent on said 
auxiliary reel engageable with said arm, and 

3 
means for adjusting said arm about said stand 
ard. 

2. For use in combination with a reel adapted 
to handle metal strip adjacent a rolling mill, an 
auxiliary reel adapted to handle a protective strip 
coiled with the metal strip, said auxiliary reel 
comprising a frame rotatable on a substantially 
vertical standard, a spindle journaled in said 
frame, a radial arm adapted to be secured in 
adjusted position on said standard, and means on 
said frame cooperating with said arm to insure 
accurate repositioning of said frame after it has 
been swung out of normal position. 

3. For use in combination with a reel adapted 
to handle metal strip adjacent a rolling mill, an 
auxiliary reel adapted to handle a protective strip 
coiled with the metal strip, said auxiliary reel 
comprising a frame rotatable on a substantially 
vertical standard, a spindle journaled in said 
frame, a radial arm adapted to be secured in 
adjusted position on said standard, means on said 
frame engageable with said arm, and means for 
adjusting Said arm angularly about Said stand 
ard. 

4. Apparatus for feeding protective strip be 
tween the turns of a coil of metal strip during the 
formation of such coil comprising a post, a frame 
rotatable on said post, a spindle journaled in said 
frame and adapted to receive a roll of protective 
strip, an arm extending laterally from the post 
and fixed relative thereto, means determining the 
operating position of said frame, and means on 
said arm for adjusting said positioning means. 

WALAM. C. McBAN, 
PROVEST R. RAUCH. 
WAMI LEE BOGGS. 


