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French, Manchester, England, and. hlmself
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“In Great Bntam December 22,1937

(CL. 139—384)

16 Claims.

This invention relates to ladder web, as for
example, such as-is used for supportlng the laths
of Venetian blinds or for holdihg pieces of cork
or the like in sun helmets. The present inven-
tion is closely related to that described in ‘my
copending application Serial No. 203,583, filed
April 22, 1938, entitled “Triple warp ladder web,”
now Patent No. 2,141, 038 dated December 20,
1938. ’

The previously known make of webbing con-
sisted of two lengths of wide outer webbing, usual-
ly called “bands” or “bandings,” joined at in-
tervals by narrow cross-straps arranged in rows,
one near each edge. The connections of the
cross-straps with the bandings consisted of short
portions of the warp threads of each cross-strap
superimposed upon and interwoven with & few
of the weft threads of the bandings. "The lengths
of the connections were at most about half to
thiee quarters of an inch for ‘the largest size of

webbing, or longest length of strap, and shorter

for smaller sizes of webbing, or shorter lengths
of straps. Owing to such short connections and
owing to the strap warp threads being only super-
imposed upon the bandings- and only held thereto
by the banding ‘weft, the straps were liable to pull

out, ‘or become -disconnected from -the bandmgs

The weakiiess of the connections ‘was further ac-
centuated by the -use of relatively fine -yarn ‘for
the cross-straps, and especially in webbing with
short cross-straps.
perimposing and weft binding-in methed of con-
nection, plain weave for strength, the joinings-of

the cross-strap threads showed threugh and ‘dis-

figured. the weave .of .the handings. A -further
fault .of the known webbing was-that, -owing to
the. difficulty of binding-in the cross-straps close
tothe edges:of the bandings, and at.the same time
retaining. perfect selvedges, it was -usual. for. the
bandings . to .overlap . the cross-straps at each
selvedge by about.one-eighth .of _an inch, thus
making the bandings.one quarter of an .inch
wider; than they otherwise needed to be, with con-
sequent increase in.the cost.of production. . .

In the making of the prior art webbing. only.

one lot of warp threads was used to weave each
row of cross—straps, such warp threads being
continuous for the whole length of the webbing
and, after 8 Cross- strap was woven, bemg super-
imposed upon the bandlngs and bound thereto by
the banding. wefts, short free cross-warp threads
being left between successive blndlngs in, which
were afterwards cut. away to free the bandmgs
from each other. where so joined,  °

“With suc¢h make of webbiilg, each binding-in ‘08 mences.

Moreover, owing to ‘the su-
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lay opposite a plain part of the opposite band-
ing, and the distance between the cross-straps
was determined by the length of successive bind-
ings-in “with opposite bandings. Any lengthen-
ing of the bmdmgs in with such known method
of productxon would 1ncrease the distance between
the -cross-straps for a ‘given width of blind lath,
and interfere with the required over-lap of the
laths.

In the aforesaid copendlng application I have
described ladder webbmg ‘which is produced by
providing ‘at least three sets -of ‘warp threads,
each 'of which successwely forms a portlon of ‘an

_outer hand, a cross-strap, a portlon of ‘the oppo-
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site outer band, then ‘crossing ‘over to the first
named outer band and the cycle is repeated.
The present invention’ utlhzes the pmnmples in-
volved in said apphcatmn and prov1des further
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greater ﬁex1b111ty in ‘operation and allows con-
siderable” vanatlon in the manufacture of ladder
web.

1t is, therefore, among the objects of the pres-
ent invention to produce ladder webbmg in which,
without alterlnv the usual spaclng of the -cross-
straps for a given width of blind lath-and overlap,
the connections of the cross-strap warps with the
outer-bandings are lengthened and strengthened,
and their liability to pull out, or bécome-discon- -
nected "from the bandings, thereby reduced to
a minimum, if not: entirely obviated. * A further
object is to make use of the increased strength of
strap-warp -connections to allow of the webhing
being produced more cheaply than - heretofore, and
without ‘the blen’ushes of the’ known make of
webbing.

It is still further among the objects of the pres-
ent invention to provide a ladder webbing which
allows of -a firmer and stronger connection of the
cross-straps’ with the -outer bands, wherein the
cross-straps may be weftless, narrower .outer
bands may be utlhzed giving greater flexibility
in the operatlon of forming ladder web, allowmg
greater production from -a loom, and resultmg 1n
a lower cost of production.

As an example of the practice of the present
invention, the warp threads of each cross-strap
interchange with, or displace a like number of
warp threads of one outer band, and ‘are then
interwoven with ‘the other warp threads of the
same outer band for a distance equal to the dis-
tance from the start of such interweaving to a
point where the interweaving of the warp threads
of ‘the next strap with the same outer band com-
Where the interchange takes place, the
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displaced band warp threads pass over, in the
form of short free warps, to the opposite outer
band, when a like number of warp threads of such
opposite oubter band are displaced, and used to
form the next succeeding cross-strap, whilst such
displaced warps are replaced by the warp threads
of the previous interweaving with the first outer
band, after which the third cross-strap is formed.
The interweaving of the warp threads of one strap
with one oufer band, followed by free warp
threads extending from such band to the oppo-
site band, then by the interweaving of the same
warps with such opposite band, followed by the
formation of a cross-strap between the bands,
form a cycle, which is repeated: throughout the
length of the webbing for every first and fourth
cross-strap, and the same cycle occurs for each
of the two intermediate cross-straps.

In such example, three separate sets of warp
threads are used, one for the first and each suc-
ceeding first cross-strap, another for the second
cross-strap, and a third for the third cross-strap,
and so on.

The foregoing description applies to the cross-
straps lying in one row and at or near one edge
of the webbing, and the same applies to the other
row of cross-straps at or near the other edge of
the webbing, and, as usual, the cross-straps in
one row will usually lie opposite the spaces be-
tween the cross-straps in the other row, al-
though, as hereinafter described, the straps in
one row may lie opposite those in the other row,
or slightly in advance. Or, there may be one row
of cross-straps only, especially in the case of
webbing for small blind laths. For conveniently
giving effect to the foregoing method of connect-
ing the cross-strap warp threads to the bands,
a multiple warp-shedding motion will be used.

In carrying out the invention according to a
further example, the cross-strap warp threads,
after forming a cross-strap, are superimposed
upon the warp threads of one outer band and
bound thereto by the bad weft in like manner to
the usual binding-in, but instead of for a short
distance only, for a distance reaching to the
binding-in of the next cross-strap warp threads
with the same outfer band, after which they pass
to the opposite outer band in the form of short
free warp threads. The same length of strap
warp thread binding-in then takes place with
such opposite outer band, previous to another
cross-strap being formed, when, after such cross-
strap is formed, the cross-strap warp threads are
again bound into the opposite outer band, and so
on continuously throughout the entire length of
the webbing. As in the first example, there
will be a cross-strap between the binding-in of
the cross-strap warp threads with one outer band
of the preceding cross-strap, and the binding-in
with the opposite outer band of the warp threads
of the succeeding cross-strap. The same opera-
tions take place in the formation of each row of
cross-straps. In this last described example,

there will also be three sets of cross-strap warp.

threads.

The cross-strap-warp threads, after being in-
terwoven, or bound-in with an outer band, in-
stead of crossing over immediately, as free warp
threads, to the opposite outer band, may then
be superimposed upon such band for the distance
normally required with the old type of binding-
in, thereby giving an additional length of connec-
tion as well as reducing the length cf free cross-
warps and the consequent cutting of such warps
to a minimum,

[}
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Although preferring that the bindings-in shall
be of uniform length, those of one outer band
may be shorter than the bindings-in of the ether
outer band, and in such case (as in the others),
the cross-strap warp connections with one outer
band may be by the warp-interchange method,
and the connections with the other outer band
may be by the warp-thread superimposing the
weft-binding method. In this example, two sets
only of cross-strap warp threads may be used.

As usual, the cross-over portion of the free
warps between the bands will be cut away after
the webbing is fully formed.

In the accompanying drawings, constituting a
part hereof and in which like reference char-
acters indicate like parts:

Fig. 1 is a side elevational view, diagrainmatic
in character, showing one form of the present in-
vention;

Fig. 2 is a horizontal cross-sectional view taken
along the line 2—2 of Fig. 1 with the omission

of certain details and also of the cross-over

threads, and exaggerating the distance between
the outer bands;

PFig. 3 is a view similar to Fig. 1 showing a
modification of the invention, wherein the struc-
ture of Fig. 1 is shown in dotted lines and addi-
tional structure is shown in full lines; and

Fig. 4 is a horizontal cross-sectional view taken

- along the line 4—4 of Fig. 3 with the omission of

the cross-over threads.

Fig. 5 is a diagrammatic side elevaticn of an-
other example of the invention.

Figs. 6 and 7 are side sectional views ‘of por-
tions of one of the cuter webbing bands, and
show the manner of binding in the cross-strap
warps.

Figs. 8 and 9 are diagrammatic sectional plan
views of two further examples of the invention.

In accordance with the embodiment shown

" in Fig. 1, there is provided a weft thread { for

45

50

55;

60

65"

70.

75

the upper outer band, said weft thiread being
woven continuously into a plurality of sets of
warp threads la to form the upper outer band.
There is also provided a set of warp threads £
which are woven with weft thread i up to point
3 and the warp threads 2 then crcss over at 4,
entering the lower outer band at 5 and being
interwoven with the weft thread & of said lower
outer band, the weft thread being continuously
interwoven to form the lower outer band. Said
warp threads 2 are continued in the lower outer
band over an area T leaving said.lower outer
band at 8 and crossing over to form cross-strap.
8, and entering the upper outer band at {8. The
warps 2 are continuously interwoven over the
area.li to form said upper band past the point
12 and leaving said upper band at i3, forming:
a cross-over.i4, whereby the cycle is repeated.

A second set of warp threads 2a enter .the up-
per outer band at 15 and are. interwoven with
the first set la and 2 between points 15 and 3,
forming a reinforced section 16. Said warp
threads 2¢ continue in the upper band over the
area |7, leaving the same at 18, crossing over at
19, and entering the lower cuter band at 24.
They are woven into the lower band over the area
21 and between points 20 and 18 form a rein-
forced section with the first set of warp threads.
Said second warp threads 2a continue to the’
point 22, where they leave the lower outer band,
forming cross-strap 23, and entering the upper
outer band at point 12, continuing in the same as .
shown at 24, repeating the cycle., The section
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between points 12 and 18 constitutes a .reinforced
area.

A third set of warp threads 25, forming an
area of the lower cuter band, leave the same at
point 28, forming a cross-strap 21, and entering
the upper outer band. at point 28 and continuing
therein over the area 29. The section between
points 28 and .18 constitutes a reinforced area.
Said warp threads.25 leave the upper outer band
at point .29, forming the cross-over 81. The sec-
tion between points 10 and. 30 constitutes a rein-
forced area. .Said threads then enter the lower
outer band at point.32, and are woven in over an
area 38, thus repeating the cycie. The section
between points 32 and 22 constitutes a reinforced
area.

Said reinforced areas serve not only for the
purpose of strengthening the entire structure,
but they. also have the effect of providing a lad-
der web in which the spacing of the several.ele-
ments is or may be.identical with the spacing
of the elements in the old and ‘previously known
ladder web.

In the description in connection with Fig. 1,
I have set forth the weaving of but a single set
of cross-straps, whereas ordinarily there are two
sets of cross-straps, alternating along each side
of the ladder web. The omission of the second
set of cross-straps was in order to clearly illus-
trate the manner of formation of the present
ladder web, and it is understood that a duplicate
set of warp threads are to be provided o form
the opposite half of the ladder web. In Fig. 2
I have illustrated diagrammatically the entire
combination. Outer band 34 has cross-straps
21, 9 and 23, which are formed as shown in Fig. 1
and described herein. Said cross-straps have
been indicated as extending from practically the
edge of the ocufer band and extending to prac-
tically the centre of the ladder -web. A similar
set of cross-straps 271/, 9’ -and 23’ are formed at
the opposite edge of the ladder web by the same
process as illustrated in Fig. 1.

.In Fig. 3 I have illustrated a form of the in-
vention which does not require staggered or
alternate cross-straps, but all of the cross-straps
may be in alignment. There is shown in dotted
lines the weaving-in of one set of warp threads
to form portions 2, 4 and 9, which are respec-
tively, the weaving~in, the cross-over, and the
cross-strap of one set of warp threads (see
Big. 1). There is also shown in dotted lines
the elements 27, 8i and 33, which are respec-
tively, the cross-strap, cross-over, and weaving-
in of the second set of warp threads. There is
further shown in dotted lines the elements 17, 19
and 23 which are, respectively, the weaving-in,
the cross-over, and the cross-strap of the third
set of warp threads.

At the same time that the above-mentioned
sets of warp threads are being woven in order
to produce the structure shown in Fig. 1, there
is provided an additional plurality of sets of
warp threads which are woven into the struc-
ture and which cross over and through the sets
of warp threads of Fig. 1.- This is shown in Fig. 3,
wherein the warp threads 35 cross over into the
lower band at 26, continue therein over the area
31, leaving the same at point 38, and forming
cross-strap 38. The threads of the cross-strap
pass threugh and interlace with the threads of
the cross-over (9, and they inferlace at point
49, Said warp threads then continue, entering
the upper band at 41, being interwoven therein
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over ‘the area 42, and leaving the same to form
cross-over 35’, repeating .the cycle.

A second set of warp threads-43 form part .of
the lower band, leaving the same at point 44,
forming -a reinforced section ‘between points 43
and 44, and constituting cross-strap 45. These
threads interlace with the cross-over threads 4
at point 46 and continue, entering the upper
band at point 41. They are woven into ‘the
upper band, leaving the same at point 48, form-
ing cross-over 49, and interlacing at 50 with the

- threads of cross-strap 9. They enter the lower

15

band at 5, continue therein to form an .area
52 of the lower band, leaving the same to .form
a cross-strap 45’, and repeating the cycle.

A third set of warp threads 53 form :an area

~ of the upper band, leaving the same at 54, while
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providing a reinforced section between bands 41
and 54. They then form the cross-over 5 which
interlaces with the cross-strap -21 at point 56
and enter the lower band at 51. They continue
therein forming an-area thereof to point 58, leav-
ing the same and forming a cross-strap 59, and
interlace at 69 with the cross-over threads 3I.
They then enter the upper band at 61 and con-
tinue therein cover the area 53’, repeating the
cycle. '

From this it will ‘be seen that the two sets

“of -eross-straps which previously were staggered

by reason of necessity, may now be placed in
alisnment, and the width of the ladder web may

be decreased by at.least half, by reason of this

structure alone. It is, of course, essential in
this modification of the invention that the por-
tions where interlacings eccur, namely, points
45, 56, 49, 59, 60, and so forth, -must be con-
stituted by weftless portions of the cross-straps.

In Fig. 4 I have illustrated, diagrammatically,
the structure resulting from this modification.
The cuter band is provided with sets of -cross-
straps 45, 27, 29,9, 69-and 23, which are in the
positions of the equivalent elements shown in
Tig. 3. These sets of cross-straps are shown in
Fig. 4 as being divided into two portions 62 and
63 of the outer band, with an intermediate sec-
tion 64 not containing any cross-strap threads.
Usually, section 84 is of twill weave and the warp
threads thereof are continuously bound into their
respective outer band. The cross-straps have
been shown as spaced a short distance 65 back
of the edges of the outer band. This is in ac-
cordance with prior practice, but is here shown
only for purposes of illustration, it not being
necessary to have such spacing since no detri-
mental effects result from placing the cross-
straps up. to the very edges of the outer bands.

As shown in Fig. 5, two sets only of warp
threads may be used for each row of cross-straps,
each set first forming part of, or being bound
in with one outer band, then cressing over-to
the other outer band to form a cross-strap, then
forming part of, or being bound in with such
other band, and finally passing back to the first
band as free warps. In this example, one cross-
strap formed by one set of warps lies between
the cross-straps formed by the first and third
set of warps, and whilst the union or binding on
of each set of warps with one outer band is rela-
tively long, and approximately equal in length
to the distance between successive cross-straps,
the union or binding-in with the other band is
comparatively short, and parts of such outer
band are of single thickness. It is,- therefore,
preferred to use three or -more sets of warp
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threads for the cross-straps so that all parts of
the webbing bands shall be uniform.

‘When the cross-strap warp threads are united
with the outer bands by binding-in, the binding-
in may be as shown in Fig. 6 for a plain weave,
and as shown in Fig. 7 for a “twill” weave, the
cross-strap warp threads being engaged in both
cases by each weft of the bands.

As shown in Fig. 8, in place of using warp
threads for the cross-straps, a series of lengths
of braid, narrow tape or the like may be used,
each length of braid or tape being first superim-
posed upon and bound to an outer band, then
passed over to the other outer band to form a
cross-strap and then superimposed upon and
bound to the other cuter band, afterwards pass-
ing back to the first outer band, and again being
superimposed upon and bound to such outer band,
and so on continuously.

As shown in Fig. 9, a series of no less than
six narrow lengths of braid or narrow tape are
used in each half of the width of the webbing,
and those in one half are arranged so as to cause
their cross-strap portions to lie opposite the cross-
strap portions of the companion lengths of
braid or tape, every seventh cross-strap in each
half width being a repeat of the first cross-
strap. The dispositions of the cross-straps in the
two half parts of the webbing may be other than
opposite each other, such as ohe in one half
slightly in advance of one in the other half, or
one in one half centrally opposite the spaces
between the cross-straps in the other half.

As a result of the longer cross-strap connec-
tions, much firmer and stronger unions of the
cross-straps with the outer bands are obtained,
and with such increase of strength, the webbing
(bands and cross-straps) may be made to nar-
rower or lighter proportions. Again, especially
in the case of the warp thread interchange
method of connection, the points of connection
with the outer bands will be less visible, and will
not interfere with, or spoil the continuity of the
weave of the bands, which may be plain or twill,

The improved warp-thread connection will also
allow of the cross-straps being connected at
points nearer to, or at the edges of the outer
bands, without distorting such edges. Coarser
strap warp threads may also be used, and thus
give further strength to the connections, or finer
varn may be used for the cross-straps, or both
for the outer bands, and the cross-straps.

If desired, the cross-straps may be weftless,
in which case the webbing may be formed in one
loom slot. And, to further help to lower the cost
and expedite production, there may be two wefts
laid in each warp shed of the outer bands, and
the loom take-up motion speeded up to suit. By
making the webbing and cross-straps narrower,
they will be further reduced in cost. Each strap
is integral with the body webs for a length equal
to the distance between the straps, plus the dis-
tance required for a lath overlap; consequently
giving a much greater purchase of the straps
and body than hitherto.

Although I have described my invention set-
ting forth several specific embodiments thereof,
my invention is not limited thereto, as said ex-
amples were intended to illustrate and not to
limit the invention.

Various changes and modifications thereof
are possible, for instance, in the case where the
warp threads cross over from one outer band
to the other and pass through cross-straps, cer-
tain of the cross-straps may be composed partly
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of warp and weft and partly of warp only, and
others may be composed of warp only.

When the cross-straps are weftless, and espe-
cially when the cross-straps lie in one row and
extend across the full width of the webbing, the
connetions of the strap warp threads with each
band may be somewhat shorter than the dis-~
tance between successive cross-straps, since the
free warps in crossing over from one band to the
other may pass through the weffless cross-strap.
The cross-straps may be in rows opposite to each
other, in which case a lath may be placed be-
tween the same to be held firmly in position, or if
desired, one row of cross-straps may be slightly
in advance of the adjacent row to allow of a
lath passing between them and being held there-
by.

With weftless cross-straps, the web can be
made with two shuttles and the harness tie-up
accommodated on a twelve jack dobby with two
jacks connected to each of the six cross-strap
shafts. - The body or outer-band webs are con-
trolled from tappets in either plain, twill or
check, whilst the pattern chain or lags for any
size will always be three times the number used
to make the size by the prior art method.

From the -above it will be apparent that my
invention is to be broadly construed and not to
be limited except by the character of the claims
appended hereto.

What I claim is:

1. In ladder web including two woven outer
bands and cross-straps therebetween at spaced
intervals, the improvement which comprises three
sets of warp threads, each set forming succes-
sively a section of an outer band, a binding-in
thereon, a cross-strap, the opposite binding-in
and a section of the opposite outer band, and
additional warp threads continuously forming
part of the respective outer bands.

2. In ladder web including two woven outer
bands and cross-straps therebetween at spaced
intervals, the improvement which comprises a
plurality of sets of warp threads, each set form-
ing successively a section of an outer band, a
binding-in thereon, a cross-strap, a section of
the opposite binding-in and the opposite outer
band, and a cross-over to said first outer band,
the cross-over of each set interlacing with the
cross-strap of the adjacent set.

3. In ladder webbing including two woven outer
bands and cross-straps therebetween at spaced
intervals, the improvement which comprises a
plurality of sets of warp threads, each set form-
ing successively part of an outer band, a cross-
strap and part of the opposite outer band, and a
cross-over, the sets of cross-straps so formed be-
ing in alignment along the length of said web-
bing, the length of binding-in area of each of said
sets of warp threads being substantially greater
than the distance between adjacent longitu-
dinally spaced cross-straps.

4. In ladder webbing including two woven outer
bands and cross-straps therebetween at spaced
intervals, the improvement which comprises a
plurality of sets of warp threads, each set form-
ing successively part of an outer band, a cross-
strap and part of the opposite outer band, and a
cross-over, the sets of cross-straps so formed be-
ing in alignment along the length of said web-
hing, the length of binding-in area of each of said
cets of warp threads being substantially greater
than the distance between adjacent cross-straps,
a portion of said area being woven with two of
said sets of warp threads,
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5. In ladder webbing including. two woven.outer
bands and cross-straps therebetween at spaced
intervals, the improvement which comprises- a
plurality of sets of warp threads, each set form-
ing successively part of an outer- band, a eross-
strap and part of the opposite outer band, and
a cross-over, the sets of cross-straps so formed
being in alignment along the length of said: web-
bing, the length of binding-in- area of each of
said sets of warp threads being substantially
greater than the distance between adjacent cross-~
straps, a portion of said area being woven with
two of said sets of warp threads adjacent to each
cross-over on both of the outer bands.

6. In ladder webbing including two woven outer
bands and cross-straps therebetween at spaced
intervals, the improvement which comprises a
plurality of separated strap-forming elements
taken from the class consisting of sets of warp
threads, lengths of braid and narrow tape, each
element being successively woven into an outer
band, then crossing over to the opposite outerband
to form a cross-strap, then being woven into said
opposite outer band, and finally passing back to
the first band to start a fresh cycle, each of said
elements forming a set of cross-straps, the cross-
strap of each set alternating with the correspond-
ing cross-strap of the other sets, said cross-straps
being equally spaced and in- longitudinal align-
ment on said webbing, the longitudinally ad-
jacent cross-straps being formed from different
strap-forming elements.

7. In ladder webbing including two woven outer
bands and cross-straps therebetween at spaced
intervals, the improvement which comprises a
plurality of separated strap-forming elements
taken from the class consisting of sets of warp
threads, lengths of braid and narrow tape, each
element being successively woven into an outer
band, then crossing over to the opposite outer
band to form a cross-strap, then being woven
into said opposite outer band, and finally passing
back to the first band to start a fresh cycle, each
of said elements forming a set of cross-straps,
the cross-straps of each set alternating with the
corresponding cross-straps of the other sets, said
cross-straps being equally spaced and in longi-
tudinal alighment on said webbing, the longi-
tudinally adjacent cross-straps being formed from
different strap-forming elements, each of said
cross-strap elements being woven into the outer
bands for a distance at least equal to the dis~
tance between said successive cross-straps.

8. In ladder webbing including two woven outer
bands and cross-straps therebetween at spaced
intervals, the improvement which comprises three
separate sets of separated strap-forming elements
taken from the class consisting of sets of warp
threads, lengths of braid and narrow tape, each
element being successively woven into an outer
band, then crossing over to the opposite outer band
to form a cross-strap, then being woven into said
opposite outer band, and finally passing back to
the first band to start a fresh cycle, each of said
elements forming a set of cross-straps, the cross-
strap of each of the three sets alternating with
the corresponding cross-strap of the other sets,
said cross-straps being equally spaced and in lon-
gitudinal alienment on said webbing, the longi-

tudinally adjacent cross-straps being formed ;

from different strap-forming elements.

9. In ladder webbing including two woven outer
bands and cross-straps therebetween at spaced
intervals, the improvement which comprises two
separate sets of separated strap-forming elements
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taken from. the. class. consisting- of seis of warp
threads, lengths of braid and narrow tape, each
element being' suceessively woven into gh outer
band, then crossing over to the opposite outer
band to form a cross-strap, then being woven into
said opposite outer band, and finally passing back
to the first band to start a fresh cycle, each of
said elements forming a set of cross-straps, the
cross-straps of each of the two sets alternating .
with the corresponding cross-straps of the other
sets, said cross-straps being equally spaced and
in longitudinal alignment on said webbing, the
longitudinally adjacent cross-straps being formed
from different strap-forming elements.

10. In ladder webbing including two woven
outer bands and cross-straps therebetween at
spaced intervals, the improvement which com-
prises a plurality of separated strap- formmg ele~
ments taken from the class consisting of sets of
wrap threads, lengths of braid and narrow tape,
each element being successwely woven into, an
outer band, then crossing over to the opposite
outer band to form a cross-strap, then being
woven into said opposite outer band, and ﬁnally
passing back to the first band to start a fresh
cycle, each of said elements forming a set of
cross-straps, the cross-straps of each set alter-
nating with the corresponding cross-straps of
the other sets, said cross-straps being equally
spaced and in longitudinal alignment on said
webbing, the long1tudmally adJacént cross-straps
being formed from different strap- forming ele-
ments, those portions of each of said strap-form-
ing elements woven into one outer band being
shorter than those portions thereof which are
woven into the opposite outer band.

11, In ladder webbing including two woven
outer bands and cross-straps therebetween at
spaced intervals, the improvement which com-
prises a plurality of separated sets of warp
threads, each set forming successively part of
the warp of a woven outer band, a cross-strap
and part of the warp of the opposite outer band
and a cross-over, the sets of cross-straps being
in longitudinal alignment along said webbing,
said cross-straps being weftless, the successive
longitudinally aligned cross-straps being formed
from different sets of cross-strap warp threads.

12, In ladder webbing including two woven
outer bands and cross-straps therebetween at
spaced intervals, the improvement which com-
prises three separated sets of warp threads, each
set forming successively part of the warp of a
woven outer band, a cross-strap and part of the
warp of the opposite outer band and a cross-
over, the sets of cross-straps being in longitu-
dinal alignment along said webbing, said cross-
straps being weftless, the successive longitudi-
nally aligned cross-straps being formed from
different sets of cross-strap warp threads.

13. In ladder webbing including two woven
outer bands and cross-straps therebetween at
spaced intervals, the improvement which com-
prises a plurality of separated sefs of warp
threads, each set forming successively part of the
warp of a woven ouber band, a cross-strap and
part of the warp of the opposite outer band and
a cross-over, the sets of cross-straps being in
longitudinal alignment along said webbing, said
cross-straps being weftless, the successive longi-

tudinally aligned cross-straps being formed from

different sets of cross-strap warp threads, said
cross-straps extending substantially to the later-
al edges of said outer bands.

14, In ladder webbing including two woven
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outer bands and cross-straps therebetween at
spaced intervals, the improvement which com-
prises a plurality of separated strap-forming ele-
ments taken from the class consisting of sets of
warp threads, lengths of braid and narrow tape,
each element being successively woven into an
outer band, then crossing over to the opposite
outer band to form a cross-strap, then being
woven into said opposite outer band, and finally
passing back to the first band to start a fresh
cycle, each of said elements forming a set of
cross-straps, the cross-strap of each set alter-
nating with the corresponding cross-strap of the
other sets, said cross-straps being equally spaced
and in longitudinal alignment on said webbing,
the longitudinally adjacent cross-straps being
formed from different strap-forming elements,
the components of said strap-forming elements
being spaced apart transversely of the webbing,
thereby providing & plurality of transversely
aligned cross-straps from each of said elements.

15, A ladder tape including: first and second
main tapes each formed of warp strands woven
with weft strands, part of which warp strands
of each tape consist of at least three warpwise-
aligned sets of ladder-warp strands which sets
also form ladders connecting said main tapes
and each of which sets is successively woven
with weft strands of said first main tape, then
forms a ladder as it extends over to said second
main tape where it is woven with weft strands
of sald second main tape, then forms a cross-
over to said first main tape where it is woven
with weft strands of said first main tape, and
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so on, each woven-in section of each of said
sets of ladder warp strands being of substantially
greater length than the distance between two
adjacent warpwise-aligned ladders and having
portions in overlapping woven relation with the
immediately preceding and following woven-in
sections of sets of ladder warp strands of a
main tape. i : :
16. A ladder tape including: first and second
main tapes each formed of groups of warp
strands woven with weft strands, part of which
warp strands of each tape consist of at least
three warpwise-aligned sets of ladder-warp
strands which sets also form ladders connecting
said main tapes and each of which sets is suc-
cessively woven with weft strands of said first
main tape, then forms a ladder as it extends over
to said second main tape where it is woven with
weft strands of said second main tape, then
forms a cross-over to said first main tape where
it is woven with weft strands of said first main
tape, and so onh, each woven-in section of each
of said sets of ladder warp strands being of sub-
stantially greater length than the distance be-
tween two adjacent warpwise-aligned ladders
and having portions in overlapping woven rela-
tion with the immediately preceding and fol-
lowing woven-in sections of sets of warp strands
of a main tape, and substantially each woven-
in section of substantially- each -ladder warp
strand of said sets of ladder warp strands form-
ing a section of a said group of warp strands.
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