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This invention relates to a method and apparatus for
guiding moving strip material along a predetermined path
of travel and more particularly to a method and ap-
paratus of the type described for maintaining the longi-
tudinal center line of moving strip material straight over
relatively long lengths.

Metal strip material, as it comes from the mill, is usu-
ally cambered, meaning that if the center line of the
strip were plotted equally distant from its edges it would
assume a curvature in various directions. That is, the
strip material is not truly straight and weaves or drifts
from side to side along its length. In the usual process-
ing line for strip material, whether it be slitting, painting,
plaiing, cleaning or the like, it is highly desirable that
the strip pass through the processing line along a straight
path. This is particularly important in a slitting line
where the resulting strips of reduced widih on the other
side of the slitter should be perfectly straight with the
slitter serving to shear off any curved or cambered edges.
In the usuval slitter, however, the strip is guided only by
a pair of short blocks which abut the opposite edges of
the entering material adjacent the sliiting rolls with the
result that the blocks do not compensate for a gradually
curved center line or camber extending along the length
of the strip. This results in the camber appearing in
the slit material emanating from the slitter.

Another problem which often arises in processing lines
for strip is due to telescoping of the entry coil. Such
telescoping causes the sirip to drift to one side or the
other from a longitudinal axis and, if not corrected, will
cause excessive rubbing of the edges of the sirip against
the sides of the processing line or possibly malfunction-
ing of the apparatus. In the past, a telescoped condition
of the entry coil was usually compensated for by travers-
ing the uncoiling drum on which the entry coil is mount-
ed in a direction perpendicular to strip movement or by
passing the strip over a guiding roll having an axis which
may be varied with respect io the direction of strip iravel
to such an extent that the roll guides the strip back to its
normal and desired path. In either case, pneumatic or
electrical means may be provided for sensing the posi-
tion of the edge of the strip and for automatically travers-
ing the uncoiling drum or varying the position of the
axis of the guiding roll, as the case may be. Both of
these methods, although able to alleviate the problem of
weaving due to telescoping with some degree of accuracy,
are oftentimes costly and troubiesome to maintain and
in some cases impractical to use.

As an overall object, the present invention seeks to
provide a new and improved method and apparatus for
maintaining the longitudinal axis of strip material straight
over relatively long lengths.

More specifically, an object of the invention is to pro-
vide a method and apparatus for eliminating the prob-
lem of edge weaving and/or camber in a strip process-
ing line.

Another object of the invention is to provide a sys-
tem for reducing the effects of telescoped coils on an
uncoiler in a strip processing line.

Still ancther object of the invention resides in the pro-
vision of a new and improved slitting line in which the
slit material emanating from the slitting rolls will be
straight along a longitudinal axis regardless of camber
in the material fed into the slitter.

In accordance with the invention, hereinafter described,
strip materal is first uncoiled from an entry coil and
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then passed between a pair of parallel guideways which

xtend aleng a substantially length of the strip, with the
strip being uncoiled at such a rate to produce a loop be-
tween the entry coil and the guideways. The paraliel
guideways are separated by an amount less than the
width of the strip so that, as the strip passes between the
guideways, it will become curved or bowed between its
edges. In this manner, any camber in the strip or varia-
tion in its width will be refiected in a change in the radius
of curvature of the strip. At the same time, the strip is
forced to travel along a true straight line path at all
times due to the fact that its edges are confined between
the parallel guideways. Thus, after passiag between the
guideways, the strip may be fed into a slitter, for exam-
ple, and any camber will be reflected in the edges of
the strip which are trimmed off while the desired slit
material will be truly straight along its length. By vir-
ture of the loop between the uncoiler and the guideways,
sufficient sideways flexibility is given to the strip sc that
even though the entry coil is telescoped, the strip may
be shifted to one side or the other without buckling and
will be forced to travel along a straight line path in pass-
ing through the aforesaid parallel guideways before being
fed to the processing equipment.

The above and other objects and features of the in-
vention will become apparent from the following de-
tailed description taken in connection with the accom-
panying drawings which form a part of this specification
and in which:

FIG. 1 is an illusiration of a slitting line incorporat-
ing the strip guiding means of the present invention;

FIG. 2 is a top view of the strip guiding apparatus
shown in FIG. 1 for the embodiment of the imvention
wherein parallel rows of rollers are employed to guide
the strip along a straight line path;

FIG. 3 is a cross-sectional view taken along line IIl—
I of FIG. 1 for the case where parallel rows of rollers
are employed to guide the sirip along a straight line
path;

FIG, 4 is an illustration of another embodiment of
the invention wherein the edges of the strip are guided
between notched parallel blocks or runners and wherein
a curvature is produced in the strip by means of an elec-
tromagnet; and

FIG. 5 is an illustration of still another embodiment of
the invention incorporating arched rollers to produce a
curvature in the strip across its width during the strip
guiding process.

Although the invention is shown herein as applied to a
slitting line, it is to be understood that the particular
application illustrated is for explanatory purposes only
and that the invention may be used for other and dif-
ferent processing lines such as cleaning, plating, levelling
or roll forming.

The new and improved apparatus of the present inven-
tion for eliminating camber and the effects of telescoping
is illustrated in FIGS. 1-5. Referring to FIG. 1, it will
be noted that an uncoiler 44 and recoiler €0 are pro-
vided. Coils §9 to be slit are located on the fioor at
the side of the uncoiler and come to rest against a re-
tractable stop member 7% which may be lowered to per-
mit the coil to roll onto a coil car, generally indicated
at 72. As shown, the ¢oil car comprisss a bed or carriage
74 having wheels 76 thereon adapied to travel over
tracks 78 and 89 which extend perpendicular to the path
of travel of the sirip in traveling through the slitter.
That is, the coil car moves into or out of the plans of
the drawing. Carried by the bed 74 is a hydraulic cylin-
der 82 which is adapted to elevate or lower a V-shaped
cradle 84 on which the coils are positioned. In a typical
loading operation, the stop member 78 will be retracted,
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and a coil will roll onto the cradle 84. As was mentioned
above, the ccil to be loaded is initially located at the
side of the uncoiler 44, as is the coil car 72. After the
E:oil rolls onio the cradle 84, the cylinder 82 is pressur-
ized to elevate the cradle until the center line of the coil
to be loaded is aligned with the axis of uncoiler 44.
T}leregfter, the coil car 72 is moved toward the uncoiler
(i.e., into the plane of the drawing) whereby the coil to
be loaded will slide over the expansible drum 43 of the
uncoiler. This drum is coliapsed until a ceil slides over
ghe drum, whereupon it is expanded to securely abui the
inner periphery of the coil in a manner well known in
the art.

~ In accordance with the present invention the sirip ma-
tetial is uncoiled at such a rate to maintain a loop therein
as at $8 and then passed between a pair of paraliel guide-
ways provided in a frame structure $§ which extends
.along a substantial length of the sirip. As is best shown
in FIGS. 2 and 3, the frame structure comprises a plu-
rality of spaced I-beams 92 and 94 on opposite sides of
the path of the strip, with the I-beams being intercon-
nected by spacing members 96 and $8. As will be under-
stood, the assembly shown in FIG. 3 comprises a single
frame sécticd, and in the comipleté frame structure $¢
there are a plarality of such sections mounted in spaced
relationship. The various sections are interconnected by
means of longitudinally extending channels 168, 152, 164
and 13(: and are provided with panels 187 and 199 on the
exterior surfaces thereof, Welded or otherwise securely
%astened te the upper inside surface of I-beam 92 in each
frame section is a generaily C-shaped member 188 which
supports a roller 118 for rotation about a generally verti-
cal axis. As shown, the roller 116 is of the hour-glass
type and has a minimum diameter midway between its
ends. The roller 115 in each frame section is one of a
gc:mplem“entary pair, the other roller 112 being on the
I-beam %4 and supported on a G-shaped member 114
welded or otherwise securely fastened io the upper inside
surface of beam $4. As is best shown in FIG. 2, each of
the sections is provided with a pair of oppositely disposed
rollers to provide a longitudinally extending path between
which the strip must pass. The spacing between the roli-
ers 119 and 112 is less than the width of the strip pass-
ing therebetween. Consequently, the strip will be bowed
or curved between its edges as shown in FIG. 3; how-
ever, the curvature must not be great enough to exceed
the elastic limit of the material, Although the strip is
shown herein as being bowed or arched downwardly, it
may alternativeiy be bowed upwardly with equal effective-
ness. Tt will be understood, of course, that the spacing
between rollers 118 and 112 may be made adjustable to
accommodate strips of different widths. The rollers are
iilustrated herein at a fixed width for purposes of sim-
plicity only.

Generally, the length of the parallel paths between
which the strip must be guided should be on the order of
abont five to ten times the width of the strip to give it
sufficient sideways rigidity. In some cases it may be
necessary to dispose the entire frame structure $ and
the parallel guideways carried thereby at an angle with
respect to the normal path of strip travel through the
processing equipment. Accordingly, means, not shown,
mnay be provided to rotate the entire frame structure 99
in a horizontal plane abcut a vertical axis disposed mid-
way between its ends.

With the arrangement described herein, any camber
in the strip or other variation in its edges will be reflected
by a change in radius in the curvature of the strip. At
-the same time, however, since the strip must pass between
‘the paraliel rows of rollers 110 and 112, it must travel
along a straight path regardless of any camber or other
edge variations. Similarly, if the entry coil is telescoped,
it will cause a certain amount of twisting in the loop 88.
However, once the strip enters the path defined between
yollers 11¢ and 112, it must travel along a straight line
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path so that when it enters the slitter or other processing
apparatus it will not weave from side to side. Thus, in
the case of a slitter, any camber in the strip, for exam-
ple, will be reflected in the edge strips or scrap which
are sheared off while the resulting siit strips will be
straight along their entire lengths due to the fact that the
strip, in entering the slitter, was forced to travel along a
straight line path. It will be noted in FIG. 1 that the
slitter, generally indicated at 119, does not include edge
guides such as those used in conventional slitters of the
type shown, for example, in U.S. Patent No. 2,275,093.
These, of course, become unnecessary due to the fact that
the strip has already been aligned in passing through the
guideways in frame structure 9§ The recoiler 60 in
the illustration of FIG. 1 includes a hold-down device
for the siit material rather than coil spacers. The hold-
down dsvice comprises a lever arm 123 having a roller
or rollers 125 at one end which ride on the slit strips
wound upon the recoiler. The lever arm 123 is pivotal
sbout point 127 and is connected at its opposite end to
a hydraulic cylinder 129, the arrangement being such
that the cylinder may be actuated to hold the roller 125
in engagement with the surface of the slit material. This
assembly, however, is optional, and may be replaced by
separating spacers if desired. After the slit material is
wound upon the recoiler €8, it is transferred to a coil
car assembly 131 which is identical to the assembly 7z
already described in connection with the uncoiler 44.

The center line of the strip material entering the slitter
may be curved due to the fact that the edges of the strip
are curved. The center lines of the slit strips, however,
will be straight since the edges of these strips will be ex~
actly parallel. Furthermore, assuming that the edges of
the sirip before passing through the slitter are cambered
or curved, the cenier line of the entering strip will shift
to one side or the other in passing through the guideway
of the present invention; and this variation in the posi-
tion of the center line of the entering strip will be re-
flected by differences in the widths of the edges which
are discarded as scrap.

Another embodiment of the invention is shown in FIG.
4 wherein the strip passes between wear blocks 116 and
118 having V-shaped notches 120 and 122 therein for the
reception of the opposite edges of the strip. As will be
understood, the operation of this embodiment is similar
to that shown in FIG. 3. In this case, however, the edges
of the strip slide in the V-shaped notches 126 and 122
rather than on the periphery of rolls 116 and 132. Again,
the beams 92 and $4 are spaced apart whereby the dis-
tance between the notches 128 and 122 will be less than
the width of the strip to produce a bow or arch in the
strip between its edges. To assist in producing this arch
magnetic means, such as an electromagnet 124, may be
provided below or above the sirip to atiract the center of
the material whereby the bow will be produced.

Still another embodiment of the invention is shown in
FIG. 5 wherein a plurality of arched rollers 126 extend
across the width of the sirip to produce an arch therein.
In the embodiment illustrated in FIG. 5, the strip is again
positioned between wear block; however, the rollers 110
and 112 of FIG. 3 could be readily used in their place.
Ia all cases, at the point where the strip is to be worked
or to continue along iis way, the arch or bow is released
and the strip comes back to its normal flat condition. By
this time, however, it is being positively guided along a
straight line path.

The invention thus provides a method and apparatus for
maintaining the path of moving strip material straight
along great lengths regardless of any camber in the strip,
telescoping of the entry coil, or variation in width of the
sirip.  Although the invention has been shown in con-
nection with a certain specific embodiment, it will be
readily apparent to those skilled in the art that various
changes in form and arrangement of parts may be made
to suit requirements without departing from the spirit and



3,072,309

5

scope of the invention. In this respect, it is apparent that
in certain cases the strip need not be looped as at 88.
Furthermore, means other than the electromagnet 124 in
FiG, 4 may be employed to produce an electrically in-
duced force on the strip.

I claim as my invention:

1. Apparatus for maintaining the longitudinal center
line of moving strip material straight over long lengths
comprising, in combination, a pair of parallel guideways
between which the strip is adapted to pass as it moves
along a substantially straight line path, said guideways be-
spaced apart in an amount less than the width of the
strip, and members positioned between said guideways in
the path of travel of the strip for exeriing a pressure at
the central portion of the strip whereby the same will be-
come bowed across its width and any camber in the sirip
or variation in its width will be reflected by a change in
radius of the bow in the strip.

2. Apparatus for maintaining the longitudinal center
line of moving magnetically permeable strip material
straight over long lengths comprising, in combination, a
pair of parallel guideways between which the strip is
adapted to pass as it moves along a substantially straight
line path, said guideways being spaced apart in an amount
less than the width of the strip, and magnetic means dis-
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posed substantially midway between the guideways for
exerting an electrically induced force on the strip where-
by the strip will become bowed between its edges.

3. A method for maintaining the longitudinal center
line of moving rolled metal strip having camber therein
straight over long lengths which comprises passing the
strip between a pair of parallel guideways extending along
the long dimension of the strip with the guideways being
spaced apart by an amount less than the width of the
strip whereby the strip will be bowed between the guide-
ways and any camber in the strip or variation in its
width will be reflected by a change in radius of the bow
in the sirip, and exerting a force at the center of the
strip between said guideways to maintain the bow in the
strip.
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