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The present invention relates to improvements
in multiple ply textile.fabrics which, amongst
other uses are suitable for power transmission
belting, or for band conveyors, or again for fric-

§ tion linings for brakes or clutches.

One object of the invention is to provide a belt
of increased strength and which will present in-
creased resistance to fasteners against pulling
through.

A further object of the invention is to provide
a belt of increased flexibility and which will pre-
sent a better gripping surface to pulleys or driv-
ing rollers.

According to the present invention a multiple
ply textile fabric comprises two complete outer
plies, at least one complete inner ply having a
greater number of picks per. unit length than
said outer plies, and means for connecting said
plies together.

20 The inner ply or plies may also have the weft

threads lifted over the ground warps a greater

number of times per unit width than the outer
plies.

According to another feature of the invention
one or more complete inner plies of a multiple
ply textile fabric may be formed of wefts or warps
and wefts of finer count than those of the outer
warps.

Binder threads or warps extending between the
outer plies may.be provided for connecting said
inner and outer plies together, and preferably
each binder thread makes at least two crossings
with the inner ply or plies or engages and passes
around at least two wefts of said inner ply or
plies during each crossing through the fabric.’

If desired, a .layer or layers of dummy weft
threads having no ground warp may be provided
in the fabric for engagement by said binder
threads.

49  The selvedge of the outfer plies.is preferably
independent of the inner ply or.plies, that of the
inner ply being of finer count than. the selvedge
of the outer plies.

Further, it is preferable to provide selvedge

45 cords along the sides of the fabric, said cords be-
ing engaged by .the selvedge wefts of the outer
plies to form loops therein, a lacing thread or
cord being passed sinuously through the loops so
formed in said selvedge cords so that the selv-
edge wefts are completely covered.

The term “pick” is employed in this specifica-
tion to denote the result of one shuttle-crossing
during weaving of the fabric, and is independent
of the number of threads carried by the shuttle or
of the type of weave, i. e. whether plain, twill or
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other kind of weave. 'Thus, the number of picks
per unit length is equal to the number of times
that the shutfle has crossed the. warp during
weaving, per unit length of the fabric.

The invention is more particularly. described
with reference to the accompanying. drawings
which show various forms of fabric by.way. of ex-
ample, and in which:—

Figure 1 is a diagrammatic weft sectional ele-
vation through one form of: belt. or conveyor
band, the binding threads being omitted for the
sake of clearness.

. Figure 2 is a-similar view .of another form of
weave at one stage in the manufacture of a belt
or conveyor band. ‘70

Figure 3 is.a part sectional elevation thlough
a completed belt or band made up from the fabric
of Figure: 2. )

Figure 4 is another view through a, belt or band
showing a binder thread. 75

Figure 5 is a diagrammatic. weft sectaonal ele-
vation showing a modified form of binder con-
struction.

Figures 6 and 7 show further modified. forms
of - binder . threads, the ground .warps  being
omitted for the sake of clearness.

Figure 8 is a warp sectional elevation.

Figure. 9 is a- diagrammatic 51de view of a
selvedge.

Figure-10 is a side perspective -view corre-
sponding to Figure 9.

Figure 11-is a plan view correspondmg to Fig~
ures 9 and 10.

. Figure 12 shows diagrammatically the working
face of a belt having suction:cups. or pockets
formed therein.

Figures 13 and 14 are warp sectional views on
lines 13—13 and 14—14 respectively of Figure 12.

Figure 15 is a weft sectional view of an outer
ply of a belt having suction cups or pockets formed
inthe working face thereof.

‘Figure 16 is a weft sectional view of a modified
form of suction cup construction.

Figure 17 is a weft section showing. another
form of binder thread construction.

Figure 18 is a composite perspective view .show-
ing a fabric.containing the:features of Figs; 1, 6,
9, 10. and 11.

A power transmission belt or band..conveyor
taken by way of example, may be formed- of
a four-ply fabric, as shown in: Figure 1, in which
the two inner plies: 1, 2, have a considerably
greater number of picks per unit length of the
finished fabric than:the facing or outer plies 3, 4.

It will follow:that it will be usual to use for
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this purpose, weft or weft and warp ends of
higher count in the inner plies than those in
the outer plies; that is to say, the threads in
the inner plies are of lesser diameter than those
of the outer plies 3, 4.

In a modified method of construction, a two-ply
fabric as shown .in Figure 2, or a three ply or
multi-ply fabric is formed where one face is
formed on the ply or plies of warp and weft
threads 5, having a larger number of ends and
picks respectively to the inch than the warp
and weft threads 6 of the other facing ply, €o
that when such 2 strip of textile fabric is folded
back upon itself, as shown in Figure 3, the plies
made up of weft picks of greater number will
lie on the inside of the belt, whilst the plies made

“up of a lesser number per inch, such as 6, wiil

20

25

30.

35.

40;

45:

89

sl
&

lie on the outside of the belt or band. ;

The binder strands 7 shown in Figures 2 and 3
are merely illustrative of binders employed for
joining:the inner ard outer plies, and it will be
understood that the number:of individual threads
of the inner.and outer:plies located between two
adjacent binders may e varied. as desired.

The various plies in this form of construction
may be united by stitches S or otherwise subse-
quent to weaving and folding.

In a belt of this type; that is fo say, made up
of one or more inner plies having a larger numoer
of picks to the inch than-the outer ply or plies,
the various plies may be interlaced by means of
binder strands, such as 7 on Figure 4, which
make two or more crossings or interlacings with
intermediate weft such as 8, on their iraverse
downwards and on their traverse upwards. .

“As shown in Tigure 5, these binder strands
passing from the weft 9 of one outer ply to the
weft 10 of the other outer ply may be interlocked
on two or more crossings, or interlacings, with
2 dummy centre ply or cloth in which the weft
11 has no ground warp and is solely held by the
binder warp 12, 13. In Figure 5, thus a binder
strand 13 is illustrated as passing around-the
upper right hand weft thread 9 downwardly be-
tween two weft threads of the adjacent inner ply
downward between the alined twe weit threads of
the dummy center ply, then upwardly and around
an ‘adjacent dummy. weft thread 11, and thence
downwardly again between twoweftthreadsofthe
other complete inner ply and then down te and
around a weft thread 10 of the other outer ply.
Further, another binder strand passes in the re-
verse dirvection, so that the passage of the two
binder strands around the dummy weft threads

.. interlocks with these threads.

In Figure 6, which is a weft section, the outer
wefts are shown at 13 and 14, the inner wefts
at 15, and the binder strands or threads at 16
and 17, whilst in Figure 7 which shows a modified

v form 0f path of the binder strands, the binder

strands or threads are illustrated at 16a and 17a.
. Tt is obvious that numerous modifications may
be made in the path of the binder strands from
top to bottom of the fabric, and any number
of crossings. or interlacings with the weft may
be effected, whilst further, the binder threads may
be of braid as distinet from twisted yarn, such
braid being either free from or containing a core
as desired. ' ‘

“In composite belting of this type, it will be
desirable to arrange that the inner plies 18, 19,
20, as shown, for instance in Figure 8, have their
own independent and separate selvedse made up

with a similar count of yarn and that the outer

ply or plies 21, 22 which may be of coarser weft
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similarly have their own selvedge 23 made up
of yarn of similar or somewhat similar counts.

The selvedzes may be protected according to
this invention, as illustrated in Figures 9 fto 11,
Figure 9 showing, by way of example, a four-
ply fabric in which a weft 24 Is common to the
warps of inner plies 25, 26, and a weft- 27 is
common to the warps 28, 29 of the outer plies.
This weft 27 is interwoven with braid or cord 30
to form o selvedge, the loops so formed in the cord
30 being interiocked by means of a lacing 31
which, as will be seen, completely covers the weit
21.

Tt will be noticed that in the particular pat-
tern illustrated (Figs. 9—11) one weft 27 is formed
for each pair of wefts 24, whilst the weft 27a,
which is one of the wefts 27, binds adjacent loops
26 and 304 of the groups of loops and the next
adiacent weft 270 hinds the -loops 30e and 30f
of said group.

Now. it will he realized that the selvedge of a

textile belt or conveyor band is particularly sub-:

jected to wear owing to the rubbking against belt
forks or the sides of a flanged puiley or the like,
and that normally should one of two weit threads
he. worn through, the belt will very rapidly dis-
integrate. :

Tt will further be noticed, that by this inven-

tion, it is possible to protect the whole side of

the belt subject to the wear of a belé fork by
adopting cords or threads 39, 31, which’ will he
particularly resistant to wear.

Various suggestions have been made to- cause
a better achevence of a belt to driving pulleys.
For this purvose it has been usual to indent the
surface of a leather belt, or to apply rivets or
the like thereto, with the cbject of forming suc-
ticn cups or pockets in its surface.

According to the present invention however, &

multiple-ply textile fabrie belt is woven so that
warp on the driving face'is brought to the sur-
face to form closed aress enclosing g space where
all the warp is taken below the surface, thus
causing the belt-and this face to present & series
of spaced .suction pockets as shown diagrammat-
ically in Figures 12 t0 16.

The warp of a textile belt, shown in Figure
12, is brought to the furface along the lines in-
dicated at 32, 33, 34, 35 ..

manner along each line, whilst intermediate these
lines of warp, warp thrsads 36, 37,738, 39 ...
are depressed below the surface at points such
as 40, 41, 42, 43 . .. to form suction pockets
wholly enclosed by facing warp on all.sides.

Tn an alternative method -of forming suction
cups. on the face of a belt, as shown diagram-
matically in Figure 18, a thick weft 44, and. a
thick warp varn or braid is run at spaced inter-
vals under the top ply, which is bound down to
the other plies at points ketween pairs of said
thick warp ‘end weft to raise the top ply above
the warp and weft, thus leaving wholly surrcund-

ed suction cups or pockets 45 on the face of the.

warp. .

 As shown, the binder warps 46 only engage the
outer ply at points intermediate of said thick weft
and warp.

Tn another form of binder thread for fabrics
having four or more plies, the hinder threads
interlock with a weft of successive picks of weft
of each ply in sequence from one outer ply to
the other, and vice versa, that is to say, a binder
thread after interlocking with: pick “n” in one
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ply, interlocks with pick “n-1” in the next ply,
“n” being any whole number.

In the arrangement shown in Figure 17, warp
threads 47, 48; 49, 50; 51, 52; 53, 54; are inter-
woven with weft 55, 56, 57, 58, to form a multiple
ply textile fabric, the plies of which are inter-
locked by means of binder threads 59, 60, 61, 62.

In the arrangement shown, it will be seen that
the binder thread 59 repeats only after 32 picks,
so that the fabric will be a very flexible one.

I declare that what I claim is:

1. A multiple ply belting fabric comprising a
number of inner plies each formed of interwoven
ground weft and ground warp threads, outer fac-
ing plies enclosing said inner plies each formed
of a lesser number of weft threads per unit length
than the number of weft threads per unit length
in each of the inner plies, and formed of inter-
woven ground weft threads and ground warp
threads which do not pass from ply to ply, and
additional binder threads passing from facing
ply to facing ply for binding all said plies to-
gether.

2. A multiple ply belting fabric comprising a
number of inner plies each formed of interwoven
ground weft and ground warp threads, outer fac-
ing plies enclosing said plies each formed of a
lesser number of weft threads per unit length
than the number of weft threads per unit length
in each of the inner plies, and also a lesser num-
ber of warp threads per unit width than the
warp threads of the inner plies and formed of
interwoven ground weft threads and ground warp
threads which do not pass from ply to ply, and
additional binder threads passing from facing ply
to facing ply for binding all said plies together.

3. A multiple ply belting fabric consisting of
inner plies formed of interwoven ground weft
and ground warp threads, which do not pass from
ply to ply, facing plies formed of interwoven
ground weft and ground warp threads of coarser
count than the inner plies, and additional threads
passing from an inner ply to the adjacent outer
ply and passing from facing ply to facing ply
for binding all said plies together.

4. A multiple ply belting fabric consisting of
inner plies formed of interwoven ground weft
and ground warp threads, which do not pass from
ply to ply, facing plies formed of interwoven
ground weft and ground warp threads of coarser
count than the inner plies, additional binder

3

threads passing from facing ply to facing ply for
binding all said plies together, a selvedge on said
outer plies, and a selvedge on said inner plies of
finer count than the warp and weft of the selvedge
of the outer plies.

5. A multiple ply textile fabric power trans-
mission belt comprising a plurality of plies formed
of interwoven ground weft threads and ground
warp threads which do not pass from ply to ply,
and including a facing ply having a lesser num-
ber of weft threads per unit length than an inner
ply, additional binder threads passing between
said plies, said fabric being folded back upon
itself with the facing plies exposed, and stitches
for securing said fabric when so folded back upon
itself.

6. A multiple ply belting fabric comprising a
pair of outer plies, a number of inner plies woven
with a greater number of weft threads per unit
length than the outer plies and binder threads
passing from one outer ply to the other outer
ply whilst interlacing two or more times with an
inner ply.

7. A belting fabric comprising a number of
first inner plies each formed of interwoven ground
weft and ground warp threads, outer facing plies
enclosing said inner plies each formed of a lesser
number of weft threads per unit length than the
number of weft threads per unit length in the
inner plies, and formed of interwoven ground
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not pass from ply to ply, a further inner ply
formed of weft threads only and located between
two of said first inner plies, and additional warp
binder threads binding said plies and interlocking
the weft threads of said further inner ply be-
tween said two first inner plies.

8. A multiple belting fabric comprising a plu-
rality of inner and outer plies, each including a
ground weft and a ground warp independent of
the ground weit and ground warp of other plies,
a number of selvedge cords extending along the
edge of the fabric, the wefts of the outer plies
passing alternately outside one of said cords and
inside another of said cords, and a lacing thread
passing sinuously along the edge of the fabric and
around said cords and covering the said outer
ply wefts at points where these pass outside said
cords.

SYDNEY BEETHAM HAINSWORTH.,
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