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" This invention relates to improvements in
methods of and apparatus for straightening strip
metal and the like and its purpose is to provide
improved means by which elongated metal strips

5 may be straightened and flattened. Strip steel,
such as that employed in binding boxes, bales and
the like, and for various other purposes, is rolled
in long continuous strips and it is frequently
found that when it comes out of the mill it has a

10 lateral curvature or & multiplicity of lateral
curvatures in its own plane, called “camber”,
*which interferes with the winding of the strip

- in a coil and prevents its use for most purposes.
It has heretofore been necessary to scrap-a great

18 deal of this imperfect. strip metal and quantities

of this material are frequently returned by cus-

tomers because of defects in this respect. The.

present invention involves the discovery that
this lateral curvature in. strip steel and the like
20 may be removed by an improved process of bend-
ing and stretching the material while it is un-

-der tension with the result that the metal on the

. side of the strip which ‘is shorter is stretched
and elongated so that the opposite edges of the
- 25 strip are restored to their desired parallel rela<

tionship. This improved process is preferably -

carried on by moving the elongated metal strip

v -which -are arranged to cause the strip to follow
.- 30 a staggered or zigzag path and which are pref-

" lateral shifting of the metal -strip longitudinally
of the rolls so that, as the strip is bent back and

forth between the rolls, the shorter portions

35 thereof are elongated and the metal strip emerges
from the rolls in & flat condition with parallel
edges so that it may be wound in a coil and used
.for all' purposes for which such strip metal is

ordinarily employed. The apparatus of the pres-

40 ent invention comprises two series of driven fric-
, tion rolls located at the opposite ends of a series

“of straightening rolls about which the metal strip
passes in zigzag fashion and which are compara-

- tively small in diameter, so that the elongated

- 45 metal strip is bent sharply back and forth as it
passes between these rolls under tension, which

- Is’created preferably by driving one series of fric-
tion rolls slightly faster than the other series of

friction rolls, or employing friction rolls in one.

50 series which differ slightly in diameter from those

of the other.' The elongated metal strip which
is to be straightened is initially wound upon a

reel and is progressively unwound therefrom as

it is -drawn through the friction rolls’ and

85 straightening rolls after which the straightened

while under tension through a plurality of rolls"

(CL 153—54) -

strip is rewound upon another reel in readiness

for distribution to the customer. Other objects - -

of the invention relate to various features of

construction and arrangement and to detalls of

the method of straightening 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 example

of the improved method is disclosed in connec- 10

‘tion with one form of apparatus adapted for use

in practicing the invention. In the drawings,
Pig.. 1 shows a somewhat diagrammatic side

elevation of the improved apparatus which is

employed in the straightening process of the 18
present invention; .
Fig. 2 shows an enlarged top plan view of a

‘short length of strip steel or the like which has

a lateral curvature of the type which is adapted

to be corrected by the use-of the present inven- 20 -

tion;

Fg. 3 shows an enlarged vertical section
through the straightening rolls which are em-
bodied in the apparatus illustrated in Fig. 1 and
showing portions of adjacent friction rolls; 25

Fig. 4 shows a top plan view of one form of
apparatus embodying the features illustrated in

Fig. 1;

Fig. 5 shows a side elevation of the appara.tus

" illustrated in Fig. 4; 30
erably provided with means for preventing the -

Fig. 6 shows an en]arsed detail section on the
line 6—6 of Fig. 4; and

Fig. 7 is a sectional view similar to that of Fig.

6 showing a modified form of straightening roll -
adapted for use in straightening metal strips of 386
considerable width.

In Fig. 2 of the drawings, there is illustrated a .
portion of an elongated section of strip steel 10 or
the like which has a lateral curvature or cam]
first in one lateral direction and then in the othe 40
as shown by the relative positions of the edges .
i0* and {0 of the strip with reference to the.
lines 10c which represent the edges of the strip
if it were straight with its lateral edges parallel
to each other. In practice, these lateral curva- 45
tures, in the plane of the strip, may succeed each
other in quick succession or they may appear only
at intervals with long stretches of straight strap-
ping between them, or they may be continuous in
the same direction from end to end of the coil. 50
In either event, this lateral curvature causes the
metal strip to wind in irregular fashion upon a
reel and it has been found that if elongated strip
metal of this character be moved while under

. longitudinal tension in a zigzag path through a &6
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serles of idler rolls; the nietal in passing through
these rolls will stretch along those side portions

-thereof which are shorter, provided the strip be
restrained against lateral movement between the -

rolls, and, by this process of stretching, the suc-
cessive shorter side portions of the strip are elon-

gated until they are of the same length as the

respective opposite longer portions, so that the
strip is gradually put into'a condition where the
slde edges are parallel as shown at {0c. In Fig.
2, this stretching. is illustrated as occurring at
the points 104 on the shorter side of the strip and
as diminishing gradually toward the opposite
portion 10¢ of the strip which is initially longer.
This progressively increasing stretch of the strip
toward its shorter side results in a suﬁciegﬁ elon-

gation at the point 10¢ to bring about a parallel
relationship of the opposite edges and a gradu-

‘ated stretching of intermediate parts so that

these Intermediate paris are in flat condition
wllllin the strip emerges from the straightening
rolls. v

- 'The apparatus for practicing the method of

the present invention is illustrated diagram-
matically in Fig. 1, where the elongated metal

strip 10 of steel or the like is shown as being"

withdrawn from a reel {1 and moved in the direc-
tion of the arrow.12 by means of a series of driven
friction rolls 13 which are comparatively large in
diameter and which are arranged in zig-zag
fashion so that the strip is compelled to follow
an irregular path in passing through this series of
roils, thereby obtaining a large area of contact

‘between the strip and the surface of each roll.

The strip i0 then passes in zig-zag fashion
through a serles of paraliel straightening rolls
{4 which are comparatively small in diameter and

. Which operate as idler rolls arranged with their

)

- lateral movement as it passes between these rolls.

45

50

axes in one plane, so that the metal strip is bent
back and forth between these rolls as it passes
through them, being preferably restrained against

The strip 10 then passes through or around a
series of friction rolls 15 which are power driven
and which pull the strip under tension through
the straightening rolls 14. Upon emerging from
the rolls 18, the strip 10.1s wound upon = reel 186,

which maintains the strip under sufficient ten-

slon in the process of ‘winding to hold it in con-
tact with the friction rolls 15. The friction rolls
16 are preferably slightly larger in diameter than

- the rolls 13 if the rolls of the two series are driven

' 55

. than the peripheral speeds of the rolls |3; which:
-creates a substantial tension in a longitudinal

&t the same angular speed, or the rolls 18 are.

driven slightly faster than: the rolls 13, so that
the peripheral speeds of the rolls I8 are igreater

.- direction in the strip 10 as it passes through the

@5

 70
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intervening idler rolls 14. Some slippage is pro-
vided in the driving mechanism of the friction
rolls so that the tension created in the strip {0
is not sufficient to elongate the strip generally

throughout its width and the result is that as the
- strip passes .through the rolls {4, the tension -

therein is sufficient to stretch the shorter edges

of the strip until these shorter edges are of the -
'same length as the opposite longer edge portions.

A brake is applied to the supply reel {1 to prevent
the metal strip from being withdrawn therefrom
too rapidly, thereby maintaining it in close con-
tact with the rolls 13, and thie driving mechanism

" which is connected to the winding reel 16 is pro-

vided with a-friction clutch which is adapted to
slip when required so that if the reel {8 be driven

at & greater speed than the friction rolls ﬂl,'\as'_

Q
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is the preferred practice, the friction clutch may
slip and at the same time maintain the strip
sufficiently taut between the rolls {$ and the
reel 16 to bring about a tight winding of the strip
in the coil and at the same time keep the strip in
close contact with the surfaces of the rolls I8,

'~ The apparatus, as illustrated more in detail
in Figs. 3 to 7, inclusive, comprises a frame 20
having mounted thereon bearings 21 in which is
journaled a shaft 22. 'This shaft is provided with
& brake drum 23 engaged by a friction brake strap

. 2&'and the projecting end of the shaft has secured

10

thereon the reel {1 on which the metal strip to ,

- be straightened is wound. This drum i has a
disk 25 at one side thereof and its periphery is
slotted. as shown at {is for engagement by the
inner end of the strip. As the strip is unwound
from this drum, the brake 23-—24 prevents the
drum from unwinding too freely and the brake
strap is capable of adjustment for the purpose of

- regulating the resistance which is interposed to
the unwinding of the strip. The friction drums
i3, about which the strip 10 passes in advance of
the straightening rolls {4, are carried by a frame

26 which is mounted on the floor or hase 27 by

which the frame 20 is carried. This frame 26
comprises longitudinal frame members 262 carry-

15
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_ ing bearings 27 in which are journaled a plurality .

of transverse shafts 28 on the projecting ends of
which the friction rolls (3 are secured. These
rolls are of sufficient width tp accommodate any
width of strip metal to be straightened and they
are provided at their edges’with flanges {3a to
retain the metal strip in position thereon. The

- . shafts 28 are so positioned that the rolls {3 have-

en irregular zigzag arrangement so that the metal
" strip 10 follows a corresponding sinuous course in
passing through these rolls and is compelled to

‘contact with a considerable portion of the surface

of each roll. The shafts 28 are driven from a
parallel shaft 29 which is journaled in bearings
secured to the under sides of the frame members
26* and this shaft carries a pinion 30 which

30

40 -

- meshes with two gears 3! fixed on two of the =

shafts 28. These two gears mesh with other
gears 31 fixed on the other shafts 28, as shown
in Fig. 5, so that when the shaft 29 is driven as
hereinafter -described, all of the shafis 28 are
driven in the proper directions to advance the
strip {0 through these rolls when the apparatus is
in operation.” The end of the frame 26 carries a
transverse member 32 which is provided .with a
slot 32s in its upper flange for engagement by a
" palr of pins 33 which extend vertically and have
rollers 34 mounted thereon. These rollers 34 are
positioned on opposite sides of the strip {0 and
are adapted to maintain the strip in proper align-

- ment with the straightening rolls 14 as the strip

moves through the apparatus. The pins 33 are
adapted to be clamped in the desired adjusted
position to accommodate strips of various widths.
- The rolls |5 are fixed on the ends of a plurality
of shafts 38 which are journaled in bearings 38
carried by the longitudinal frame members 402
of ahother frame 40 which is carried by the base
27. The rolls I8 are provided with flanges i§®
to retain the strip 10 in position thereon and they

‘are arranged in zigzag fashion like the rolls 13

so that the strip 10 coacts with a considerable
portion of the periphery of each roll. The shafts
38 are driven by a shaft 41 which has & pinion 42
secured thereon and arranged to mesh with two
of the gears 43 which are secured on two of the
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shafts 38. Other gears 48 are secured upon the -
other shafts 38 and these gears intermesh with 75
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each other in such a manner that the shafts 38
are all driven in the proper directions when the
shatt 41 is actuated as hereinafter described.

The straightening rolls 14 are carried by an inter-

mediate frame 44 which is in the form of & heavy
angle bar having its ends resting upon and secured
to the frames 26 and 40, as shown in Fig. 5. The
frame 44 has an upwardly extending flange 4ds,
shown in Fig. 6, in which are secured the inner
reduced ends 48 cof a series of stationary spindles
or axles 45 upon which the straightening rolls 14
revolve. These spindles have enlarged collars 45
which coact. with the outer faces of the frame
members. 44 and their inner threaded extremities
are engaged by nuts 46 by which the spindles are

clamped securely-in position on the frame. Each’

roll 14 is in the form of a cylindrical ;sleeve
adapted to revolve about the body portion of one
of the spindles 45 and it has secured to the ends
thereof a pair of annular flanges or collars |4s
which are adapted to engage the lateral edges of
the strip 10 to hold the strip against lateral move-
ment as it passes through these straightening rolls.
‘A ball bearing unit 47 is mounted on each spindle
48 between the roller 14 and the adjacent collar

- 48% and another similar ball bearing unit 48 en-
gages the flange I4* carried by the other end of -
-the roller and is located within the inner end of

an adjusting member 49, This adjusting mem-.
ber 49 is internally thrzaded for engagement
with an externally threaded cap member or sleeve
50 which is ‘secured on the outer portion of the
spindle 45 and which has an aperture in its end
engaged by the threaded reduced portion 4%¢ of
the spindle. A nut 51 engages this threaded por-
tion 45¢ to hold the cap ‘member 50 in fixed posi-
tion on the spindle. The adjusting member 48

is provided on its outer side with recesses 49*

which may be engaged by a wrench for adjusting

the member to the proper position to secure the
" ball bearing units 47 and 48 and the intermediate

roller 14 against endwise movement on the spin-
dle.

~_justed position by a locking member 52 which is

internally threaded to engage the member 50 and
which is provided externally with recesses 52*
for engagement by a wrench, The outer ends of
the spindles 45 are reduced in diameter as shown

at 45¢ and-these parts are arranged to fit aper-.

tures 53» formed in a bar §3 which extends along
the outer ends of the spindles. This bar 18
secured at its ends to the ends of two or more
of the spindles 48 by set screws 53 and at the
end adjacent the rolls {5, it serves with the frame
member 44 to support a roller 34 mounted upon a

rod 55 which extends between the parts 44* and
53. ‘This roller 54 located above the metal strip

i0 imparts a reverse bend to the metal so that it

" has no tendency to remain coiled in one direction

(i()

after passing through the rolls I5 or after being
removed from the reel 16. The roll {4 which
is located nearest to the friction rolls 13 is pro-
vided with end flanges or collars 14b which are

. considerably larger in diameter than the flanges

(£

5 14s carried by the other rolls (4 so that the strip

10 is properly guided in its passage to the roll 14
from the rolls I3. The flanges {4* at each end
of each roll 14 should be in absolute alignment,
as nearly as practicable, with the flanges 14* at

-the same end of each of the other rolls 14, .

The apparatus described above is driven by an
electric motor §8 which has a shaft $1 provided
with a relatively fixed pulley 62. A belt 63 passes

over this pulley and over another pulley 64 which .

is secured upon the projecting extension of the

The adjusting member 49 is secured in ad-

3

shaft 41 previously described. The adjacent end
of this shaft is journaled in a bearing block 85§

to the frame 40. A belt 87 passes around the
puliey 66 and around another pulley 8 which is
secured upon the shaft 28 referred to above. In
this way, the power derived from the motor 80 is
utilized to drive both of the shafts 29 and 4f
which operate the friction rolls 13 and (5, re-
spectively. Since the rolls 15 are slightly larger

< in diameter than the rolls 13, for example, a few
- thousandths of an inch, the rolls 15 tend to pull

- and a pulley 86 is secured on the shaft adjacent -

10

the strip 10 through the straightening rolls 14 'at

a greater speed than that with which the strip
is supplied to the rolls {4 by the rolis 13, and in

“order to retain the desired degree of tension in the

strip 8, while it is in engagement with the rolls
14, by this method, without unduly stretching or
breaking the strip, some slippage of the belt 67

- on the pulleys 86 and 68 is permitted during the

operation of the machine. In order to regulate
this slippage for the purpose of maintaining the
desired tension in the strip, means are provided
for adjusting the tension of the belt 61. These
means include a roller 76 which revolves on a piv-
ot pin Tf carried by the free ends of a pair of arms
12 having their lower ends pivoted on a shaft 13
carried by a bracket 14 projecting from the frame

15

25

26. The shaft 13 has secured thereon a-down- -

wardly extending arm 75 which is' apertured at
its lower end for engagement by a stud 76 having
its inner end threaded into a hole in the adjacent
frame member. A nut 771 threaded on the stud 76
is sdapted to engage the outer face of the arm 15
to limit the outward movement of this arm and

‘the corresponding upward movement of the roll
-10. As a further means of regulating the tension

of the belt 61, a bell crank lever 18 is pivoted at 19
.on & bracket 80 carried by a frame 40 and one arm

of this bell crank lever: is bifurcated to receive a -

roller 81 which is rotatably mounted therein and
adapted to engage the under side of the lower
stretch of the belt. The upstanding arm of the

‘bell crank lever 18 is apertured for engagement by

a stud 82 which is threaded into the adjacent ver-
tical member of the frame 40. A nut 83 thread-
edly engages the stud 82 to limit the outward
swing of the upper arm of the lever 18 and thereby
limit the downward movement of the roller 8i
which coacts with the belt. By regulating the
extreme positions of the rollers 70 and 81, the
slippage of the belt 87 may be regulated as desired.

With the apparatusdescribed above, metal strips
10 of varying widths may be straightened by rea-
son of the fact that any particular set of rolls {4
may be interchanged with other rolls of different
lengths by removing the bar 53 and the parts 48,
80, 51 and 52 and replacing the rolls 14 by other

. rolls of different length. When straightening a

metal strip {0 which is comparatively narrow and
heavy, it is desirable to use rolls |14 having align-
ing flanges i4* which are spaced apart a distance

. .substantially equal to the width of the strip, so

that the strip is firmly held against lateral move-
ment as it passes through the rolls {4 and is com-
pelled to engage these rolls with its short edge
only andis thus caused to elongate or stretch at
those places where one side is shorter than the

- other, instead: of shifting endwise of the rolls {4,
~which would be the natural tendency of the strip

30
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if it were not restrained. The use of rolls |4 hav-

ing flanges I14* which are spaced precisely in this
manner is recommended for the _straighteping of
metal strapping or other metal strips of any gauge

where the width is comparatively narrow, but it 75
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vention is capable of being used satisfactorily to
straighten strip metal of considerable width with~

out positively restraining the strip against lateral

movement by flanges located at the ends of the
straightening rolls, and there is illustrated in Fig.
7 a modified form of straightening roll which may
be employed when operating upon metal strips of
considerable width. .In this view, the member 44b
corresponds to the upstanding portion #4a of the

frame member previously described and it has

mounted therein a series of spindles 86 which cor-
respond in form and method of mounting to the
spindles 45 previously described, being secured
in place within the frame member 44 by nuts 86.
The rolls {4¢ which are mounted to revolve on
the spindles 88 are comparatively long to accom-
modate a strip {9* of substantial width and al-
though the rolls {44 gre provided at their ends
with flanges {4c, these flanges are not so spaced
as to engage the edges of the strip 102 and metal
strips having a considerabie range of width may
be rolled with one series of rollers {44 The
flanges £4¢ carried by the rolls 144 are engaged st
their ends by ball bearing units 87 and a collar £8
is secured upon the thresded portion 8%5° at the
outer end of each spindie to hold the adjacent ball
bearing unit in position. The threaded portions
85¢ of these spindles are ehgaged by nuts 8¢ and

the outer reduced ends 889 of these spindles en- -

gage 8 bar 83 which corresponds to the har §8 de-
seribed above.
Although one form of the improved apparatus

has been shown and described, with a modifica--

tion of the construction and mounting of the
straightening rolls, it will be understood that the
improved apparatus and the method of straight-
ening may be modified without departing from
the scope of the appended claims. In the claims,
the term “metal strip” is to be understood as hav-
ing the meaning given to it in the steel industry,

strip produced by a rolling process and where it is

distinguished from wire, whether. the wire be of

round or other cross section.
I claim:

1. The method of removing lateral curva.turer

from an elongated metal strip which consists in
running the strip endwise along a zigzag path,
restraining the strip against lateral movement as
it travels along said path and thereby maintain-

“ing its edges substantially in parallel frames, and

maintaining the strip under sufficient tension to
stretch the shorter side portions thereof as it
travels along said path.

2. The combination in apparatus for removing
lateral curvature from an elongated metal strip,
of a set of straightening rolls through which

the strip is adapted to travel in a sinuous path,

means. for maintaining the edges of said strip
substantially in parallel planes as it travels
through said rolls, and means for moving the
strip through said rolls and maintaining it un-
der tension to stretch the shorter side portions
thereof.

3. The combmation in apparatus for remov-
ing’ lateral curvature from an elongated metal
strip, of a set of straightening rolls through
which the strip is adapted, to travel in a sinuous
path, means for maintaining the lateral edges of
sald strip substantially in parallel planes as’it
travels along said path, a power driven winding
reel for winding said strip after it has passed

" through said straightening rolls, a' supply reel

from which the strip to be straightened is un-i

2,140,583
has been found that the method of the present in- .

wound, two series of frictlon rolls, each serles of
friction rolls being engaged by sald strip between

- one of said reels and said straightening rolls,

and power means for driving each series of fric-
tion rolls, the friction rolls in advance of sald
straightening rolls being adapted to move said
strip at a lesser speed than the friction rolls which
follow said straightening rolls, whereby sufficient

tension is maintained in said strip to stretch the

shorter side partions thereof. .
4. The comblnation in apparatus for removing
lateral curvature from an elongated metal strip,

of a set of straightening rolls through which the-

strip is adapted to travel in a‘sinuous path, &
power driven winding reel for winding said strip
after it has passed through said straightening
rolls, a supply reel from which the strip to be

- straightened is unwound, two series of . friction

rolls, each series of friction rolls being engaged
by sald strip between one of said reels and said
straightening rolis, the friction rolls in advance
of sald straightening rolls being adapted to

10
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move sald strip at « lesser speed than the friction
rolls which follow said straightening rolls, and .

meens for interconnecting the driving means of

- sald two series of friction rolls to permit a pre-

determined slippage in the driving connection of
one series of friction rolis whereby said strip is
mainteined at & predetermined tension as it
passes through sald straightening rolls.

5. The combinsation in apparatus for removing
latera] curvature from an elongated metal strip,
of a set of straightening rolls through which the
strip is adapted to travel in & sinuous path, a
power driven winding reel for winding said strip
after it has passed through said straightening
rolls, a supply reel from which the strip to be

“straightened is unwound, two serles of -friction

rolls, each series of friction relis being engaged
by sald strip between one of said reels and said
straightening rolis, the friction rolls of one series
tending to move said strip at a greater speed than
the rolls of the other serles, a pair of shafts each
adapted to drive one series of friction rolls, power
means for operating one of said shafts, a pair of

- pulleys each mounted on a separate one of said

shafts, a belt extending around said pulleys, and

adjustable means engaging said belt for regu-
- lating the slippage of said pulleys.

6. The combination in apparatus for remov-
ing lateral curvature from an elongated metal
strip, of a set of straightening rolls through

25

S0

36

50

which the strip is adapted to travel in a sinuous -

path, a power driven winding reel for winding

said strip after it has passed through sald’

gtraightening rolls, a supply reel from which the

strip to be straightened is unwound by said first- .

named reel, two series of friction rolls, each series
being engaged by sald strip between one of said

66

reels and said straightening rolls, said strip being? 60

adapted to follow a zigzag path through each of
sald series of friction rolls, one series of friction
rolls being of such diameter that they tend to
move sald strip at a greater.speed than the rolls
of the other series when driven at the same angu-
lar speed, a palr of shafts each adapted to drive
one series of friction rolls, power means for oper-
ating one of sald shafts, a pair of pulleys each

.mounted on s separate one-of sald shafts, a belt

extending around said pulleys, and adjustable

. means engaging safd -belt for regulating “the
_slippage of sald pulleys.

7. The combination in apparatus for straight-
ening an elongated metal strip, of a series of

70

straightening rolls through which the strip is 78
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- sald cap member and adapted to retain the ad-.

. 8,140,588

adapted to trave! along a sinuous path in en-

gagement with successive rolls, & frame, a spin- -

dle carried by said frame for each of said rolls,
each of said rolls being removably mounted in
one of said spindles and having side flanges
spaced apart to conform to the width of the
strip to be straightened, fastening means for
securing each of said rolls on each spindle and

permitting each roll to be replaced by other rolls '
of différent width, said fastening means for each

roll comprising an external threaded cap mem-
ber mounted on sald spindle, a sleeve threaded on

- Jacent roll against endwise movement, and a nut

156

20

threadedly engaging said cap member for secur-
ing said sleeve in adjusted position.

8. The method of removing camber from an
elongated metal strip which comprises the steps

of running the strip endwise in a sinuous path

with the shorter edges only of the strip in con-
tact with means determining the form of said
path, restraining said strip against lateral move-

ment durlng its travel, and maintaining the strip

5

under sufficient tenslon to effect a progressive '

stretching of the metal between its shorter and
longer edges whereby the opposite edge portions
of the strip assume the same length and become
parallel with each other.

9. The combination in apparatus for removing
lateral curvature from an elongated metal.strip,
of a set of straightening rolls through which the
strip is adapted to travel in a sinuous path,
means for maintaining the edges of sald strip

- substantially in parallel planes as it travels along

said path, & power driven winding reel for mov-
ing sald strip through said straightening rolls, a
supply reel from which the strip to be straight-
ened is unwound, a series of friction rolls engaged

‘'by said strip between each of said reels and said

straightening rolls, and means for driving said
friction rolls in such a manner that sufficient
tension is maintained in said strip to stretch the
shorter side portions thereof.
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