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11 Claims.
This invention relates to improvements in strip

material for use in the manufacture of Venetian -

blinds and to an improved method of forming
Venetian blind slats from metal strips whereby
strong and durable slats of light weight and at-
tractive appearance may be quickly and economi-
cally produced.

Venetian blinds of the type which have gone
into extensive use in recent years have usually
been formed of parallel wooden slats secured to-
gether in spaced relationship by flexible tapes
which permit their relative and tilting move-
ments. It has been necessary to form these
wooden slats of materialhaving considerable thick-
ness in the effort to prevent undue sagging of
the portions thereof between the supporting tapes,
particularly in blinds intended for use on large
windows, and the result has been that such blinds
have generally been rather heavy and cumber-
some and not entirely free of objectionable sag-
ging portions. .

It has been found that the difficulties arising
- from the use of wooden slats may be overcome
by employing thin strip metal in the construc-

tion of these members, but in order to prevent .

sagging of the metal slats it has been necessary
to form them with a concaved or other non-
planar cross section to impart stiffness thereto,
and the economical manufacture of such slats
has presented a problem. Although a metal slat
of concaved cross section may be formed by a
rolling process carried out gradually in several
steps if the strip is originally flat, this method
of procedure is expensive, and if the full trans-
verse concavity be imparted to the strip in a
single rolling and bending step, an excessive
stretching of the edge portions of the strip is
produced so that the resulting product is un-
satisfactory, and it is necessary to use material
which is relatively thick and soft and thus un-
suitable for Venetian blind slats.  These slats
must be formed of strip material which is thin
and hard in order to have the requisite light-
ness in weight in the finished product and suffi-
cient springiness to cause the slats to return to
their original shapes when bent therefrom dur-
ing use. :

The present invention involves the discovery
that metal Venetian blind slats having a con-
caved cross section may be quickly and economi-
cally formed by a rolling and bending process
which is carried out in two stages, in the first
of which the metal strip is stretched in the re~
gion between its edges, leaving the edges sub-

stantially unstretched, while in the second stage *

the metal is bent transversely and the edges are
stretched, thus producing a properly concaved
straight strip having parallel edges. Broadly
speaking, the invention contemplates the succes-
sive stretching of different longitudinal portions
of a metal strip coupled with a transverse bend-
ing of the strip during the latter stretching op-
eration. One object of the invention is to pro-
vide an elongated metal strip having one longi-
tudinal portion thereof stretched with respect
to the remaining portions so that it may be sub-

- jected to a single rolling, bending and stretching
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operation by a Venetian blind manufacturer in
order to produce a Venetian blind slat having the
required strength and stiffness. Another object
is to provide a new method of forming a metal
Venetian blind slat by a two-stage process hav-
ing the general characteristics pointed out above.
A further object is to provide an improved meth-
od by which Venetian blind slats having a con-
caved cross section and parallel edges may be
formed by a rolling and bending process begin-
ning with a substantially flat metal strip which
may or may not have lateral curvature or “cam-
ber” therein. Still another object of the inven-
tion is to provide improved apparatus for form-
ing Venetian blind slats and strip material for
use in the manufacture of those slats. Other
features and advantages of the invention will
appear more fully hereinafter.

The function of the permanent elongation of
the intermediate portion of the strip, which is
effected during the first stage of the improved
process, is to transform the irregularities in the
strip into irregularities of a uniform Xkind or
character so that the operations which are per-
formed during the second stage of the process
will produce predetermined results. It has been
found that commercial strip steel, although sub-
stantially flat, has present therein a great num-
ber of irregularities of varying magnitude and
character, such as relatively long edges, pockets
or depressions at intermediate points and the
like, even when the strip material is manufac-~
tured with the greatest of care and with the best
available equipment, and these varying irregu-
larities make it impossible to produce with cer-
tainty a straight slat having parallel edges, or
other predetermined shape, by bending and roll-
ing the strip. However, if the commercial strip
is first stretched longitudinally between its edges
sufficiently to stretch the metal to such an ex-
tent that all longitudinal elements of the metal
between the edges of the strip are elongated as
compared with the length of the edges, a uni-
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form kind or character of irregularity is pro-
duced which enables the operations of the sec-
ongd stage of the process to produce a strip hav-
ing the desired predetermined longitudinal shape.
The necessary elongation of the intermediate
portion of the strip will be effected when it is
subjected to sufficient tension to cause a condi-
tion of the stresses in the metal such that if
the tension were relieved, all of the said inter-
mediate portions of the strip would be under
compression. That condition of the stresses may,
of course, result in part from a previous relative
elongation of individual portions of the strip in
the process of its original manufacture but it is
brought about mainly by the elongation effected
by the tension to which the strip is subjected in
the first stage of the process. When that con-
dition has been created in the strip, the second
stage of the process will cause the strip to as-
sume with certainty a curved or other selected
non-planar cross section and a predetermined
longitudinal shape, such as a straight form with
parallel longitudinal edges.

The nature of the invention will be understood
from the following specification taken with the
accompanying drawings in which one embodi-
ment of the improved strip material for Venetian
blinds and one example of the improved method
of forming the strip material and the completed
slat are set forth in connection with the disclo-
sure of one form of the improved apparatus. In
the drawings, ’

Figure 1 shows a somewhat diagrammatic side
elevation of one form of the improved apparatus,
constituting a part of the present invention, which
may be employed in straightening a metal strip
and stretching portions thereof between its edges
preliminary to imparting to the strip a continu-
ous transverse curvature;

Fig. 2 shows an enlarged vertical section
through a portion of the apparatus illustrated in
Fig. 1, illustrating the straightening and stretch-
ing rolls and portions of adjacent friction rolls;

Fig. 3 shows an enlarged vertical section on
the line 3—3 of Fig. 2, illustrating the roll by
which the metal strip is stretched between its
edges;

Fig. 4 is an enlarged vertical section taken on
the line 4—4 of Fig. 2 illustrating one of the rolls
for straightening the metal strip;

Fig. 5 shows a top plan view of the metal strip
after it has passed through the apparatus shown
in Figs. 1 and 2 with a resulting stretching of the
metal between its edges;

Fig. 6 shows a side elevation of the strip illus-
trated in Fig. 5;

Fig. 7 shows a top plan view of one form of the
improved apparatus of the present invention
which is employed for stretching the lateral edges

of the strip and bending it transversely to impart 60

a continuous transverse curvature thereto after
the middle portions of the strip have been
stretched by the apparatus illustrated in Figs, 1
and 2;

Fig. 8 shows a side elevation of the apparatus
illustrated in Fig. 7 with parts thereof illustrated
in section; .

Fig. 9 shows an enlarged detail section taken
on the line 9—9 of Fig. 8;

Fig. 10 shows an enlarged section through the
metal strip. taken on the line {0—I10 of Fig. 8;

Fig. 11 shows a top plan view of the completed
slat after the second stage of the operation of
stretching the metal strip has been completed:
and
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Fig, 12 shows a side elevation of the strip or
slat illustrated in Fig. 11.

Although the strip material of the present in-
vention may, of course, be formed from strip
metal which is initially in a substantially perfect
condition with its surface flat and its edges par-
allel to each other, it frequently happens that
strip metal has a lateral curvature in its own
plane and the apparatus of the present invention
is therefore preferably constructed to eliminate
this camber in the strip preliminary to stretch-
ing the intermediate portions of the strip in the
first stage of the process. The method and appa-
ratus for removing camber in the metal strip do
not in themselves constitute a part of the pres-
ent inventjon as they are claimed in the copend-
ing application of Chester M. MacChesney, Serial
No. 87,140, filed June 25, 1936 (Patent No.
2,140,533, granted Dec. 20, 1938). In the appa-
ratus shown in Figs. 1 to 4, inclusive, of the draw-
ings, the elongated metal strip 15, of steel or the
like, is shown as being withdrawn from a reel 1§
and moved in the direction of the arrow 11 by
means of a series of driven friction rolls 18 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 when
passing through *his series of rolls, thereby ob-
taining a large area of contact between the strip
and the surface of each roll. The strip {5 then
passes in zig-zag fashion through a series of par-
allel straightening rolls {9 which are compara-
tively small in diameter and which operate as
idler rolls, being arranged with their axes in one
plane, so that the strip is bent back and forth
between these rolls as it passes through them.
Although the strip is preferably restrained
against lateral movement as it passes through
these rolls, as explained in the said application
of Chester M. MacChesney, it has been found de-
sirable when operating upon strip metal of very
fine gauges, which are preferably used in the man-
ufacture of slats for Venetian blinds, to permit
some lateral movement of the strip while it is
being straightened. After passing through the
rolls 19, the strip 15 then passes through a series
of friction rolls 20 which are power driven and
which pull the strip 15 under tension through
the rolls 19. Upon emerging from the rolls 20,
the strip 15 is wound upon a reel 21 which main-
tains the strip under sufficient tension in the
process of winding to hold it in contact with the
friction rolls 20. The friction rolls 20 are prefer-
ably slightly larger in diameter than the rolls
18, if the rolls of these two series are driven at
the same angular speed, or the rolls 20 are driven
slightly faster than the rolls 18, so that the pe-
ripheral speeds of the rolls 20 are greater than
the peripheral speeds of the rolls (8, thereby cre-
ating a substantial tension in a longitudinal di-
rection in the strip 15 as it passes through the
intervening idler rolls 19. Some slippage is pro-
vided in the driving mechanism of the friction
rolls so that the tension created in the strip 1§ is
not sufficient to elongate the strip generally
throughout its width and the result is that, as
the strip passes through the rolls 19, 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 16 to prevent
the metal strip from being drawn therefrom too
rapidly, thereby maintaining it in close contact

- with the rolls 18, and the driving mechanism

which is connected to the winding reel 21 is pro-
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vided with a friction clutch which is adapted to
slip when required so that, if the reel 21 be driven
at a greater speed than the friction rolls 20, as
is the preferred practice, the friction clutch may
slip and at the same time maintain the metal
strip sufficiently taut between the rolls 20 and the
reel 21 to bring about a tight winding of the
strip in the coil and at the same time to keep the
" strip in close contact with the surfaces of the
rolls 20.

The friction rolls 18 are mounted on shafts
23 which are preferably geared together so that
they rotate in unison at the same speed and the

" - friction rolls 20 are mounted on shafts 24 which
are also preferably geared together so that they.
- are driven.in the proper direction at the same

speed. Each series of shafts is power driven
and the driving mechanism of the two series of
shafts may be connected together by a
belt or the like so that they will operate in
unison, although the arrangement is preferably
such :that the rolls 20 are driven at a slightly
greater speed than the rolls 18 and some slip-
page in the belt or other connecting mechanism
is provided to take care of the difference in the
driving speeds so that tension will at all times
be maintained in the strip passing through the
rolls.

The straightening rolls 19 a.re carried by a
frame member 2% which is in the form of a
heavy angle bar mounted upon a base 26 by
means of studs 27. The frame 25 has an up-
wardly extending flange 25a¢, shown in Figs. 2
and 4, in which are secured the inner reduced
ends 30a of a series of stationary spindles or
axles 30 upon which the rolls 19 revolve. These
spindles are provided adjacent their inner ends

with integral surrounding collars 30b which co-

act with the outer face of the frame member 25
and their inner threaded ends are engaged by
nuts 31 by which the spindles are clamped se-
curely in position on the frame. Each roll 189,
except the last roll of the series at the left as
viewed in Fig. 2, is in the form of a cylindrical
sleeve adapted to revolve about the body portion
of one of the spindles 30. Bushings 32 are
mounted in each of the rolls 19 to coact with
the supporting spindle 30 and the outer reduced
end of each spindle is threaded to receive a
washer 33 and a nut 34 by which the roll is held
in place on the spindle. ' The extremity of each
spindle, outwardly of the threaded portion, has a
smooth cylindrical surface to engage one of a se-
ries of apertures in a supporting frame member
35 which is provided with transversely extending
threaded holes to receive a number of set screws
36 by which this frame member is clamped in
- position on the outer ends of the spindles to
hold them against vibration and in their proper
spaced relation. The spindles 30 are located
with their axes in a single horizontal plane and
the metal strip 15 is carried'under one roll and
over the next one throughout the series of rolls
so that the strip is compelled to follow a sinuous
path which results in stretching the shorter edge
portions of the strip whereby the edges assume
" the desired parallel relationship and the surface
of the strip becomes substantially flat and free
" of irregularities. The rolls 19 are of the same
size and in alisnment with each other but they
may be replaced by other rolls of different sizes
when it is desired to operate upon metal strips
of different widths. The roll {9 which is located
nearest to the friction rolls {8 is provided with
end flanges or collars 196 which are compara-
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tively large in diameter so that the strip .15 is
properly guided in its passage to the rolls 19
from the rolls {8. ‘ .

The roll 19 which is nearest to the friction
rolls 20, being the last roll of the series of rolls
19, is constructed and mounted in the same man-
ner as the other rolls 19 except that its outer
peripheral surface is transversely curved, as
shown at (9¢ in Fig. 3, thus giving this roll a
convex outer surface which is symmetrical on
opposite sides of a plane passing through its
middle point so that as the metal strip 15 passes
over this roll the portion of the strip between
its lateral edges is stretched to give it a greater
length than the edge portions of the strip. The
strip thus assumes the form shown in Figs. 5

"and 6, wherein, the portions of the strip between

its lateral edges are adapted to buckle out of a
plane containing the edges of the strip due to
their gerater length. This strip material, hav-
ing one longitudinal portion stretched, may be
supplied in coils to Venetian blind manufac-
turers, who subject it to the second stage of the
process now to be described.

In the second stage of the process, which may
follow immediately, the metal strip 15, having its
intermediate portion elongated, is subjected to a
transverse bending action by a continuous rolling
operation which stretches the edges of the strip
to a greater extent than the intermediate por-
«tions and bends the strip transversely with the re-
sult that the strip finally assumes g form having
a transverse curvature and having its longitudi-
nal elements lying in parallel straight lines. For
the purpose of thus treating the metal strips
shown in Figs. b and 6, it is passed through a pair
of rolls 40 and 41, shown .in Figs. 7, 8 and 9,
which are mounted one above the other and
which are so constructed that an annular groove
40a formed in the outer periphery of the upper
roll is engaged by the peripheral portion of the
lower roll 41 as the rolls rotate. The rolls 40
and 41 are mounted upon shafts 42 and 43, re-
spectively, which are power driven so that they
rotate in unison with the same peripheral speeds.
The groove 40¢ in the roll 40 may be substantially
semicircular in cross section and the outer sur-
face 41a of the roll 41 may have a corresponding
curvature. The transverse curvature of the pe-
ripheral portions of the rolls is preferably greater
than the resulting curvature which is desired in
the finished slat. The spacing of the rolls is
such that they are adapted to receive between
them the metal strip 15 which assumes the form
shown in Fig. 9 as it passes between the rolls.
Due to the downward bending of the lateral edges
of the strip about the curved surface of the roll
41, a transverse curvature is imparted to the
strip but the lateral edges of the strip tend to
stretch more than the intervening portions as
referred to above, and, for the purpose of regu-
lating the. relative variation of the degrees of
stretching of the lateral edge portions and the
intermediate portions of the strip, to determine
the character of the final product, and for the
purpose of providing proper support for the strip
during the rolling operation, guide rolls are pro-
vided in advance of and following the rolls 40
and 41. The guide roll 45, in advance of the place
of engagement of the strip with the peripheral
surfaces of the roils 40 and 4l, is carried by the
upwardly projecting arm of a bracket 46 which is
carried on the upper end of a rod 47 mounted to
slide vertically in a stationary standard 48. The
rod 41 and the standard 48 have a splined con-
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nection, as shown at 49, which allows vertical
movement of the rod without permitting rotation
thereof about its axis. The lower portion of the
rod is threaded, as shown at 4Te for engagement
by the threaded hub portion of an adjgsting
wheel 50 which revolves in a recess formed in the
standard. By adjusting this wheel, the rod 41
and the bracket 46 may be adjusted vertically for
the purpose of causing the guide roll 45 to vary
the elevation of the strip in advance of the rolls
40 and 41. By thus varying the elevation of the
strip, the degree of stretching of the lateral edges
of the strip, as compared with the degree of
stretch of the intermediate portions, may be var-
ied in order to cause the metal strip to assume
any desired transverse curvature after it has
passed through the apparatus. The stretching
effected may be confined to the edge portions of
the strip which are stretched.to substantially the
same degree that the intermediate portion has
previously been stretched in the first stage of the
process, or there may be some stretching of the
intermediate portion in "the second stage, in
which case the stretching of the edge portions

must be sufficient to equal the total stretching .

of the intermediate portion brought about in both
stages of the process.

As the strip emerges from the rolls 40 and 41,
it is engaged between its edges by another guide
roll 51 which is carried by a bracket 52 mounted

on a horizontal rod 53 and a horizontal adjust- -

ing screw 54, both of which are mounted in up-
right supporting members 55, shown in Fig. 7.
The roll 51 serves with the rolls 40 and 41 and
the roll 45 to give a three-point support to the
strip during the stretching operation. The
bracket 52 is adapted to slide freely on the rod
53 but it has a threaded engagement with the
adjusting screw 54 which has an adjusting wheel
56 mounted on the end thereof to permit it to be
turned for the purpose of shifting the guide roll
51 laterally of the strip, which may be necessary
to keep the strip moving in the proper direction
as it emerges from the rolls 40 and 41. A collar
57 is secured on the screw 54 adjacent the sup-
porting member 55 against which the adjusting
wheel 56 is located so that endwise movement of
the screw 54 is prevented during its rotation.
The guide roll 51 occupies a position within the
" concave under side of the strip and this roll may
be adjusted laterally to cause the strip to travel
in a straight line through the rolls 40 and 41.

After passing through the second stage of the
process, the strip material will be straight with
all of its elements lying paralle] to each- other
and it will have sufficient stiffness to prevent
bending when cut up into proper lengths and
used to form the slats of a Venetian blind. Either
before or after cutting the strip, it may be coated
by paint, enamel, or the like, to render it attrac-
tive. The strip material produced by the first
stage of the process and the product of the sec-
ond stage may be employed to advantage in the
manufacture of articles other than Venetian
blinds.

Although a certain form of the improved strip
material and one embodiment of the improved
method have been disclosed by way of example
in connection with the description of one form
of the improved apparatus, it will be understood
that the article, the method, and the apparatus
may be modified in various ways without depart-
ing from the scope of the appended claims.

In certain of the claims the condition of the
metal strip at the end of the first stage of the
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process is defined by reference to the stresses
existing therein, which is merely one way of de-
fining the elongation of a portion of the strip
which is effected by that stage, and the portion
which is elongated is defined as the portion be-
tween the edges or as an intermediate portion but
it will be understood that these definitions are to
be construed in the light of the practical results
to be accomplished and that a process or appara-
tus is -to 'be considered as within the scope of
suich claims even.though the elongation effected
in the first stage is not precisely co-extensive
with the width of the strip and even though
slight portions. of the original irregularities may
still remain in the strip, as it has been found
that satisfactory straight slats may be produced
when substantial portions at the edges of the
metal strip are not elongated in the first stage
of the process and when slight original irregulari-
ties still remain.

In connection with the appended -claims,

. and the operation of the apparatus, it should
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be noted that the metal strip does not neces-
sarily have a linear path of travel in passing
through the rolls which perform the second stage
of the process and that it is only necessary that
the strip follow a path of travel which will cause
certain portions of the metal to stretch longitu-
dinally in the second stage of the process to a suf-
ficient extent to produce the desired predeter-
mined longitudinal shape; since the path of the
metal between the forming rolls and the places
of support may vary considerably from an exact
straight line path of travel, because of the tend-
ency of the metal to spring back part way from
any position to which it is bent and the conse-
quent necessity of supporting it in a manner to
bend it beyond the desired ultimate position or
form it is to have, it is usually not literally true
that the metal strip has a linear path of travel
when passing through the second stage of the
process.

I claim:

1. The method of forming a longitudinally
straight metal strip of non-planar cross section,
which comprises the operations of stretching lon-
gitudinally the metal of an elongated substantial-
Iy flat strip between its edges by subjecting the
strip between its edges to longitudinal tension of
such magnitude that if the tension were released
all parts of the metal between said edges would
be under compression, and then bending the
strip transversely and effecting a stretching of
the edge portions of the strip until all portions
of the strip have been stretched longitudinally to
substantially the same extent.

2. The method of forming a longitudinally
straight metal Venetian blind slat having a cross
section adapted to impart stiffness to the slat,
which comprises the operations of stretching an
intermediate longitudinal portion of the metal
of a substantially flat elongated strip by subject-
ing said portion to longitudinal tension of such
magnitude that if the tension were.released all

. parts of said portion would be under compres-
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sion, and then bending the strip transversely and
simultaneously effecting a longitudinal stretch-
ing of the side portions of the strip until all por-
tions of the strip are stretched longitudinally to
substantially the same extent.

3. The combination in apparatus for forming a
straight metal strip of non-planar cross section,
of means for stretching longitudinally the metal
of an elongated substantially flat metal strip be-
tween its edges, and means for thereafter bend- .
ing the strip transversely and effecting a stretche
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ing of the edge portions of the strip to substan-

tially the same extent as said portion between-

said edges was previously stretched.

4. The combination in apparatus for forming a
straight metal Venetian blind slat having a
curved cross section, of means for stretching the
intermediate portion of an elongated substantial-
ly flat metal strip, rolls having complementary
concave and convex surfaces for thereafter bend-
ing said strip transversely, and means cooperat-
ing with said rolls for stretching the edge por-
tions of said strip longitudinally.

5. The combination in apparatus for forming a
straight metal Venetian blind slat having a
curved cross section, of means for stretching the
intermediate portion of an elongated substantial-
ly flat metal strip, rolls having complementary
concave and convex surfaces for thereafter
bending said strip transversely, means cooperat-
ing with said rolls for stretching the edge por-
tions of said strip longitudinally, and means for
varying the degree of stretching of said edges of
the strip. '

6. The combination in apparatus for producing
a straight Venetian blind slat having a curved
cross section, of a pair of rolls having comple-
mentary surfaces adapted to bend transversely

an elongated metal strip passing between them,

means for supporting said strip in advance of
said rolls, other means for supporting said strip
as it emerges from said rolls, means for adjust-
ing one of said supporting means vertically, and
means for adjusting the other of said supporting
means laterally, said last-mentioned supporting
means contacting with the middle portion only of
the concave side of said strip. ;

7. The method of forming a straight metal
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under compression, and then running the strip
endwise through means adapted to bend the strip

transversely and simultaneously supporting the -

middle portion only of the strip at points imme-
diately in.advance of and immediately following
the place of transverse bending, whereby stresses
are set up in the strip between the points of sup-
port and the edges of the strip at the place of
bending, thereby stretching the edge portions of
the strip.

9. The method of forming a metal strip having
a predetermined longitudinal shape and a non-
planar cross section, which comprises the opera-
tions of stretching an intermediate portion of an
elongated metal strip to cause said intermediate
portion to be of greater length than the lateral
edge portions by subjecting said intermediate por-
tion to. longitudinal tension of such magnitude
that if the tension were released all parts of that
portion would be under compression, and then
bending the strip transversely and simultaneous-
ly stretching the lateral edge portions longitudi-

. nally to the extent required to produce said pre-
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Venetian blind slat having a bowed cross section,

which comprises the operations of running an
elongated metal strip endwise and stretching the
intermediate portion of the strip by subjecting
the strip between its edges to longitudinal tension
of such magnitude that if the tension were re-
leased all parts of the metal between said edges
would be under compression, and then running
the strip endwise while bending the strip trans-
versely and supporting the strip in advance of
and following the place of bending to cause the
strip to stretch in its lateral edge portions and to
assume a straight form having a transverse
curvature. .

8. The method of forming a straight metal
Venetian blind slat of bowed cross section which
comprises the operations of stretching the inter-
mediate portion of an elongated metal strip to
cause the intermediate portion to be of greater

length than the lateral edge portions by subject-

ing said first-mentioned portion to longitudinel
tension of such magnitude that if the tenslon
were released all parts of that portion would be
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determined longitudinal shape.

10. The method of forming from thin hard
strip material a metal slab having a predeter-
mined longitudinal shape and a non-planar cross
section, which comprises the operations of run-
ning an elongated metal strip endwise and
stretching an intermediate longitudinal portion
of the strip endwise by subjecting that portion of
the strip to longitudinal tension of such mag-
nitade that if the tension were released all parts
of the metal in said longitudinal portion would
be under compression, and then running the strip
endwise while bending the strip transversely and
supporting the strip in advance of and following
the place of bending to cause other longitudinal
portions of the strip to. be stretched longitudi-
nally to the extent required to produce said pre-
determined longitudinal shape.

11. The method of producing in a continuous
process a metal strip having an intermediate por-
tion which is permanently stretched longitudinal-
Iy relatively to other longitudinal portions there-
of, which consists in continuously pulling a metal
strip endwise in contact with a crowned roll,
maintaining in the strip adjacent said roll a
transverse shape of less curvature than that of
said roll and maintaining the strip offset with re-
spect to the peripheral surface of said roll in ad-
vance of and following the roll, and maintaining
longitudinal tension in said strip by a braking ac-
tion exerted on the strip in advance of said roll,
whereby the said strip is urged against a substan-"
tial arcuate portion of said roll and the interme-
diate portion of the strip is permanently elon-
gated.

ALLEN B. WILSON.




