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10 Claims.

The invention relates to the manufacture of -

thin, flexible strip having sufficient stiffness and
resiliency to snap back or restore itself to its
original position when flexed.

More particularly, the invention relates to the

manufacture of thin flexible metal strip adapted -

to maintain itself in a longitudinally straight
condition when supported ‘over a relatively long
span, and to restore itself to said straight con-
dition when bumped or otherwise fiexed between
supports.

One example of \a use for such strip is the
slats in Venetian blinds, wherein slats of thin
metal strip are supported over 2 span of approxi-
mately thirty-three inches, 2and may be curved
or bent laterally to a desired shape but are re-
quired to be normally straight longitudinally and
to snap back or return themselves to said stralght
condition when flexed or bumped.

It has been found that a Venetian blind slat of
thin metal strip made according to conventional
practice has a definite tendency to sag or bend
longitudinally between supports, and when ¢urved
laterally by forming between mating convex and
concave rolls, this longitudinal bending may oc-

cur in the direction of the lateral curve in which

case it is calléd “down.bow,” or in the opposite
direction in which case it is called “back bow.”:

" A further object is to provide 2 novel method

of continuously roller stretching the center of a _

thin metal strip longitudinally,

Likewise, it is an chject of the present inven-
tion to provide 2 method of providing a center
stretch in thin strip material without producing
any permanent longitudinal bow in the ma-
terial.

Another object is to provide a novel apparatus
for continuously center stretching a strip longi-
tudinally thereof without requiring the use of
drawing dies. ' :

A further object is to provide a novel arrange-

’ment of convex rolls for center stretching a metal

strip when passed successively thereover to pro-
duce a longitudinally straight and fiat strip which
may thereafter be laterally curved to have such
stifiness’ and. rigidity as to maintain itself in

_straight condition, and to restore itself to such
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It has been found also that the down bow and

back bow can be controlled by longitudinally -

30

stretching the center of the strip prior to the lat- -

eral forming operation to produce. a slat which
will maintain itself in a straight condition longi-
tudinally over a given span of approximately
thirty-three inches, and. which when flexed will
restore itself or snap back to said straxght con-
dition.

Prior to our invention, the required longitudmal
center stretching of the strip has been accom-
plished by drawing a strip through draw blocks or
dies prior to the lateral curving or:forming op-
eration. However, this drawing operation pro-
duces scratches on the surface of the strip unless
the drawing dies are carefully and thoroughly
cleaned at frequent intervals, which adds ma-
terielly to the time and expense of the center
stretching operation.

We have invented & novel method and appara-
tus for center stretching thin metal strip so as
te eliminate the use of drawing dies and their
attendant disadvantages.

It is therefore an object of the present inven-
tion to provide a novel and economicgl method
‘of producing a center stretched metal strip with-
out. surface scratches

©
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condition when flexed.

These and other objects are attained by the
novel method and apparatus comprising the pres-
ent invention, which is shown by way of example
in the accompanying drawings and hereinafter
described in detaxl and defined in the appended
claims.

The present novel methed may be stated in gen~
eral terms as including roller stretching the cen-
ter of the continuous strip longitudinally by pull-
ing the strip in a sinuous path past and in con-
tact with one after another of g series.of convex
rolls, and wrapping the strip around a substan-
tial portion of the periphery of certain of said

. rolls, while maintaining the tension on the smp

substantially equel at all of the rolis.

The present novel apparatus may be stated in
general terms 8s including & frame, a series of
convex rolls journaled in said frame, means for

"pulling a continuous strip in a sinuous path suc-

cessively past and in contact with said rolls, cer-
taln of said rolls being so located with respect to
cther rolls as to.cause the strip to wrap around

- & substantial pdrtion of the periphery of said
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certain. rolls, aud certain of said rolls being
journaled in bearings having floating mountings
in the frame whereby the tensioned pull on the -
strip adjusts the location of said floating rolls
with respect to other of said rolls so that the
tension on the strip is substantially equal at all
of said rolls.

Referring to the. drawmgs forming part hereof,

Figure 1 is a diagrammatic view in longitudi-
nal section of the novel apparatus for center
stretching a continuous strip;

Fig. 2 is an enlarged cross sectional view of
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the strip prior to its passing through the edge
rolls;

Fig. 3 is a fragmentary sectional view through
the strip at the edge rolls;

Fig. 4 is an enlarged side elevation of the
frame of the apparatus, showing the manner of
mounting the various rolls therein;

Fig. 5 is an enlarged fragmentary plan sec-
tional view as on line §—F5, Fig. 4 .

Fig. 6 is an enlarged fragmentary vertical sec-
tional view as on line 6—8, Fig. 4

Fig. 7 is an enlarged fragmentb.ry sectional
view as on line 1—1, Fig. 4; and

Fig. 8 is an enlarged sectional view as on line-

8—38, Fig. 4
Similar numerals refer to similar parts
throughout the drawings. -

. 10
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Roll {38 is mounted substantially directly below
roll 2 and is provided with a vertically floating
mounting. Preferably the end bearing plates 29
for the roll 13 are prcvided with grooves 30 at
their side edges slidably engaging the edge por-
tions 25 of the side plates (8 so.that the roll 13
is free to move up and down in the slot 23, its -
position being determined by the amount of ten-
sion on the strip T which wraps around a por-
tion of the periphery of said roll {3. The diam-

. eter and location of roll i3 is such as to direct

15

A thin continuous strip to be center stretched

longitudinally is indicated at 1, and may be strip
steel, although the invention may be applied to
strips of other materials.
through the improved center stretching appa-
ratus by means of & usual coiler or take-off reel
indicated diagrammatically at 8, for imposing
a tensioned pull on the strip.

The novel center stretching apparatus is indi-
cated generally at 9, and at the entrance side
thereof combined centering, guide and edge rolls
indicated at 10 are provided for removing the
sharp edges or burrs from the side edges of the
strip and for centering and guiding the strip into
the stretching apparatus 8. These edging rolls
preferably have tapered or V-shaped annular
grooves 1da into which' the edge of the strip is
entered for being edge rolied and guided.

Wipers' 10b may be interposed between the
rolls 18 and stretching apparatus 8 to remove
dirt and dust from the strip and may be adjust-
ed for back tensioning the strip if desired.

As shown in Fig. 1 the center stretching appa-
ratus 9 includes a piurality of rolls i1, 12, {3, i8,
{6, 16 and (1 over which the strip 7 passes suc-
cessively, and as shown in Figs. 5 to 8 inclusive,
all of these rolls except {7 have convexly curved
peripheries or outer rolling surfaces. Roll (7 is
a cylindrical roll and has s flat rolling surface.

As shown, the rolls are journaled in side frame
plates 18 and are irregularly staggered with re-
spect to each other, so that the strip 7 in pass-

ing over and around and in contact with the rolls °

follows a sinuous and irregular path. Rolls {f,
14 and {7 are journaled in fixed bearings 19, 28
and 21 respectively secured to the side plates 18
in a usual fashion. :

Roll {2 is located above the level and forwardly
of roll {{, and is preferably journaled in end
bearing plates 22 which are vertically adjustable
in the side plates 18. Preferably, the side plates
18 are slotted vertically as indicated at 23 and
- the bearing plates 22 are provided with end

grooves 24 slidably engaging the edge portions
. 25 of side plates 18 defining the slotted opening
23. Means for vertically adjusting the bearing
‘plates 22 may include a transverse movable plate

26 connecting the end bearing plates 22 and.

having the end of an adjusting screw 21 rotat-
ably secured therein, the screw 21 being threaded
through a filxed plate 28 extending transversely
between the side plates (8 and secured to the
upper ends.thereof.

Accordingly, the vertical position of roll 12 can
be adjusted by turning the screw 27 to raise or
lower the movable plate 26 and the end bea.rmg
plates 22 to which it is connected. i

20

The strip 1 is pulled -
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30

40

e
(9]

60

65

-the strip downwardly and rearwardly from

roll 2.

Roll 14 is located in a position spa.ced from
and forwardly of roll 13 for directing the strip
forwardly and slightly downwardly from roll 3.

Roll 15 is provided with a horizontal floating
mounting in the side plates 18, and as shown the -
roll 15 is located rearwardly of roll {4 and above
the same for directing the strip upwardly and
rearwardly from roll {§. ‘The end bearing plates
31 for the roll (5 are provided with grooves 32
at their top and- bottom edges, which grooves
slidably engage the top and bottom edges 33 of
a horizontal slot 34 formed in the side plates 18,
so that the roll {5 has a horizontal floating
mounting similar to the vertical floating mount-
ing of roll 13, its position being determined by
the. tension on the strip. 7" which wraps around -
approximately half of the periphery of the roll.

Roll 16 is located forwardly of roll 1§ for di-
recting the strip downwardly and forwardly from
roll {5. Roll 16 preferably has a horizontally '
adjustable mounting similar to the vertically ad-
justable mounting of roll 2. The end bearing
plates 36 for roll 16 preferably are provided with
grooves 36 at their top and bottom edges slidably
engaging-the top and bottom edges 33 of the side
plates 18 which define the slot 34. A transverse
movable plate 31 extends between the side plates
18 and is connected to the end bearing plates 35,
and an adjusting screw 38 is rotatably secured
at one end in the transverse plate 37-and threaded
through a fixed plate 40 extending transversely

between and secured to the ends of the side °

plates 8.

As clearly shown in Figs. 1 and 4, the strip 1
passes under and with its upper surface in con-
tact with roll (! and then upwardly over and
with its lower surface in contact with roll 12

-and then downwardly and rearwardly around and

with .its  upper surface in coniact with roll (3.
The relative sizes and locations of rolls (1, 12
and (2 are such that the strip wraps around a

5 substantial portion of the periphery of roll (2,

seid portion being approximately half -of the
periphery of said roll.

From under the floating roll 13, the strip passes
forwardly under and around fixed roll 14 with
its upper surface in contact with a portion of the
periphery thereof and thence upwardly and rear- -
wardly to wrap around and over floating.roll! (5
with its lower surface in contact with a substan-
tial portion thereof, and then downwardly and
forwardly under and with its upper surface in
contacy with roll 16, from which it passes under

" and with'its upper surface in contact with cylin-

70

76

drical roll 1T and thence to the take off reel 8.
The relative sizes and locations of rolls (4, (5,
and I6 are such as to cause the strip to wrap
around a substantial portion of the periphery of
floating roll (5, and in the illustrated positions
of the rolls the strip wraps around slightly less
than half of the periphery of floating roll 15.:
The several rolls of the novel apparatus ha.ve .
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2,326,715 3
different diameters and different degrees of con- center of a center stretched strip and’ visibly and
vex curvature in order to roller stretch the cen- audibly noting the snap occurring in the strip.
ter portion of the strip longitudinally in such With the present improved method and appa-.
manner that the strip emerges from the appara- ratus, we have found that metallic strip which
tus with its center portion longitudinally 5 has been coated; such as for example galvanized,
stretched to the desired extent of imparting such - tin coated, terne coated, and painted strip steel,
resiliency and stiffness to the strip after subse- - can be satisfactorily center stretched. - This due
quently being laterally curved as will cause it to the fact that the stretching is done entirely
to maintain itself .in a longitudinally straight by rolling contact, whereas any prior center
condition and to restore itself to such condition 3o stretching methods and apparatus-of which we
when bumped or flexed. ‘are aware cause & drag on the coating and pro-

With the particular arrangement of rolls shown duce scratches and the like on the surface of
in the drawings, we have found that best results ~ the strip.
are obtained by making the rolls of the following The novel method and apparatus of the pres-
specific diameters (measured at center of roll )5 ent invention provides a novel and economical
face) and specific radii of convex curvature: ' ‘method  of producing longitudinally center
- stretched strip which is free from surface
. " Radius of scratches, without requiring the use of drawing. . -
Roll Diameter | oyrvature dies, such strip after being subsequently later-
oo ally curved having sufficient stiffness and rigidity
Inches Inches to maintain itself in longitudinally straight con-
L 10 dition and to restore itself or snap back to such
2.992 | 10 condition when flexed. :
1. 458 o We claim:
2.990 24 o 1. Apparatus for center stretchmg a strip lon-
2 Flat gitudinally thereof including a frame having lat-
‘ erally spaced side platés, a series of irregularly
The tensioning pull on the strip T causes the. staggered convex rolls journaled at their ends
floating rolls 13 and 15 to automatically adjust . in said side plates, means for pulling a continu-
their positions to equalize the tension on the strip g, ous strip in a sinuous path successively past said
and control the direction of the strip between the rolls with its upper surface in contact with cer-
fixed rolls adjacent thereto, and when the rolls  .tain of said rolls and with its lower surface in
{2 and 16 are adjusted by means of screws 27 . contact with others of said rolls, and floating
and 38 respectively, the floating rolls {3 and (5 mountings in said side plates for certain of said
will change their positions accordingly under the g5 rolls whereby .the tensioned pull 6n the strip
tension on the strip to equalize the tension on adjusts the location of said floating rolls with’
the strip between the next preceding and follow- .respect to.the non-floating rolls to control the
ing rolls, that is, floating roll {3 equalizés the  direction and equalize the tension on the strip
tension between fixed rolls {2 and (4, and floating between said non-floating rolls.
roll 5 equalizes the tension between fixed rolls 4, 2. Apparatus for center stretching a strip lon-

18 and 16.

According to the present invention, thin metal
strip having the desired amount of center stretch
and after being subsequently laterally curved,
having the corresponding snap back and stiffen-

gitudinally thereof including a frame having lat-

- .erally spaced side plates, a series of irregularly -

staggered convex rolls journaled at ‘their -ends
in said side plates, means for pulling a continu-

45 ous strip in a sinuous path successively past said
ing characteristics, has been produced in actual rolls with its upper surface in contact with cer-
practice by pulling the same through the novel tain of said rolls and with -its lower surface in
apparatus shown and in the manner described contact with others of said rolls, certain of said
herein. rolls being so located with respect to others of

The degree of convex curvature of the varicus 59 said rolls as to cause the strip to wrap around
rolls in combination with the amount of wrapping a substantial portion of at least one roll to sub-
around the peripheries of certain of the rolls due stantially reverse .the direction of the path of
to their relative sizes and locations is largely the strip at said one roll, and floating mountings
responsible for producing the frequired amount in said side plates for certain of said rolls where-
of center stretching in:the strip. This amount 55 by.the tensioned pull on the strip adjusts the
of center stretching can be varied by adjusting locetion of said floating rolls with respect to the
the location of the adjustable rolis {2 or 1§ and non-floating rolls to control the direction and
by varying the size or degree of convex curvature equalize the tension on the strip between said
of one or morz of the rolls, non-floating rolls. :

Moreover, an increment of the stretch occurs ;4 3. Apparatus for center stretching a strip lon-

in each strip portion extending betweea each
successive naxr of rolls, and particularly between
rolls 12 and {3, {5 and {8, and 15 and (8, as the

strip is being. pulled past and in contact with’

the rolls under tension. Also an increment of
the total center stretch occurs in the portion of
the strip which is in contact with each roll and

particularly at rolls 12, 13, 15 and 8. The sum’
or total of these stretch increments:equals the

total amount .of center stretch n'nparted to the
strip.

As the total amount of center stretch is a
minute quantity and difficult to measure, no exact
value of the same can be stated. However, its
existence in the strip is evident by pressing the

gitudinally thereof including a frame having lat-
erally spaced side plates, a series of irregularly
staggered convex rolls journaled at their ends
in said side plates, means for pulling a continu-
ous strip in a sinuous path successively past. said
rolls with its upper surface in contact with cer-
tain of said rolls and with its lower surface in -
contact with others of said rolls, certain of said
rolls being so located with respect to:others of
said rolls as to cause the strip to wrap its upper

surface around one of said rolls to substantially

reverse the direction of the path of the strip at
said one'roll, and to wrap its lower surface around
another of said rolls to substantially reverse the
direction of the path of the strip at said other
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roll, and floating mountings in said side plates
for certain of sald rolls whereby the tensioned
pull on the strip adjusts the location of said
floating rolls with respect to the non-floating

rolls to control the direction and equalize the

texlulsmn on the strip between said non- -floating
rolls

4, Apparatus for center stretching a strip lon-
gitudinally thereof including a-frame, a series
of convex rolls journaled in said frame, means
for pulling a strip past and in contact with one
after another of said rolls, said series of rolls
including a first roll for engaging the upper sur-
face of said strip, a second roll journaled above
and forwardly of said first roll for engaging the
lower surface of said strip, a third roll spaced
below said second roll for engaging the upper
. surface of said strip and directing the strip down-
‘wardly . and® rearwardly from said second roll,
means providing a vertically floating journal
mounting for said third roll, & fourth roll jour-
naled forwardly of said third roll for engaging
the upper surface of said strip, 8 fifth roll spaced
above and rearwardly of said fourth roll for en-
gaging the lower surface of said strip and direct-
ing the strip upwardly and rearwardly from said
fourth roll, means providing a floating journal
mounting for said fifth roll, and & sixth roll
spaced forwardly of said fifth roll for engaging
the upper surface of said strip and directing the
strip downwardly and forwardly. ,

2,326,715

vertically floating journal mounting for said
second roll,"a third roll spaced above and for-
wardly of said second roll for engaging the lower
surface of said strip and directing the strip up-
wardly, means providing a horizontally floating
mounting for said third roll, and a fourth roll
journaled forwardly of said third roll for engag-

 ing the upper surface of said strip and directing

10
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5. Apparatus for center stretchmg a strlp lon- v -

gitudinally thereof including a frame, a series ‘of
convex rolls journaled in said frame, means for
pulling a strip past and in contact with one after
-another of said rolls, said series of rolls including
a first roll having a maximum diameter of 1.49’"
and a radius of convex curvature of 10’ for en-

‘gaging the upper surface of said strip, a second

_roll having ‘a maximum diameter of 1.47’’ and
a radius of convex curvature of 16’ journaled
above and forwardly of said first.roll for engaging
the lower surface of said strip, a third roll having

- & maximum diameter of 2.992’’ and' a radius of
convex curvature of 10’” spaced below said second
‘roll for engaging the upper surface of said strip
and directing the strip downwardly and Tear-
wardly from said second roll, means providing a
vertically floating journal mounting for said
third roll, ‘& fourth roll having a maximum

40

it downwardly from said third roll.

7. Apparatus for center stretching a strip lon-
gitudinally thereof including a frame, a series of
convex-rolls_journaled in said frame, means for
pulling a strip past and in contact with one after
another of said rolls, said series of rolls including
a roll having a maximum diameter of 1.47’"' and
a radius of convex curvature of 16’’ for engaging
the lower surface of said strip, a second roll
having a maximum diameter of 2.992’’ and a
radius of convex curvature of 10’’ spaced below
said first roll for engaging the upper surface of
said strip and directing the strip downwardly
and rearwardly from said first roll, means pro-

'viding a vertically floating journal mounting for

said second roll, a third roll having a maximum
diameter of .900’’ and a rddius of convex curva-
ture of 12’’ spaced above and forwardly of said
second roll for engaging the lower surface of said
strip and directing the strip upwardly, means

_prov1dmfv a horizontally floating journal mount-

ing for said third roll, and a fourth roll: having
a maximum diameter of 2.990’’ and a radius of
convex curvature of 24’’ journaled forwardly of
said third roll for engaging the upper surface
of said strip and directing it downwardly from
said third rolk

8. The method of continuously longitudinally
center stretching a-strip to impart a permanent
longitudinal center stretch.therein, which in-
cludes continuously-looping the strip under ten-
sion substantially Lﬁ;on itself in alternately oppo-
site directions, maintaining the strip laterally

" curved as it is being looped, and yieldingly de-

45
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- diameter of 1.465’” and a radius of convex curva-"

ture of 20’ journaled forwardly.of said third roll
for engaging the upper surface of said strip, a
fifth roll having a maximum diameter of .900’’
and a radius of convex: curvature of 12’’ spaced
.above and rearwardly of said fourth roll for
engaging the lower surface of said strip and
directing the strip upwardly-and rearwardly from

said fourth roll, means providing a horizontally.

floating journal mounting for said fifth roll, and

a ‘sixth roll having & maximum diameter of

2.990’’ and a radius of convex curvature of 24’
spaced forwardly of said fifth roll for engaging
the upper surface of said strip and directing the
strip downwardly and forwardly.
" 6. Apparatus for center stretching a strip lon-
gitudinally thereof including a frame, a series of
convex rolls journaled in-said frame, means for
pulling' a strip past ‘and in contact with one
after another of said rolls, said series of rolls
including & roll for engaging the lower surface
_ of said strip, a second roll spaced below said first
roll for engaging the upper surface of said strip
and . directing the strip downwardly and rear-
wardly from said first roll, means providing a

55
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flecting the path of the strip between said loops’

to equalize the tension on the strip between said
loops and to longitudinally stretch the center of
the strip.

9. The method of continuously longitudinally

center stretching a strip to impart a longitudinal

center stretch therein, which includes continu-

ously looping the strip under tension alternately

in substantially opposite directions while main-
taining the strip laterally curved, and yieldingly

deflecting the path of the strip between said

loops: to. equalize .the tension on the strip be-
tween loops anll to longitudinally stretch the
center of the strip, and maintaining the strip
laterally curved where it is yieldingly deflected.

10. Apparatus for center stretching a strip
longitudinally thereof including a frame, a series
of irregularly staggered convex rolls journaled at
their ends in said. frame, means for pulling a
continuous strip in a sinuous path successively
past said rolls with its upper surface in contact
with certain of said rolls and with its lower sur-
face in contact with others of said rolls, and
floating mountings in said frame for certain of
said rolls whereby the tensioned pull on the strip
adjusts the location of said floating rolls with
respect to the non-floating Tolls to control the
direction and equalize the tension on the strip
between said non-floating rolls.
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