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fabric in pairs in the different sheds, one 
pair in each shed, and the adjacent pairs of 
weft threads are connected at one selvage 
edge of the fabric by single threads and at 
the opposite Selvage edge by each loop en 
circling or inclosing the threads of the next 
adjacent loop so that a chain of knitted 
Stitches is formed along the selvage edge - 
of the fabric. w 

It is obvious that a fabric of this con 
struction can be produced much more rap 
idly than fabrics of the usual construction 
since the warp and Weft can be handled by 
mechanisms capable of operating at much 
higher i speeds than the mechanisms which 
are used in manufacturing fabrics of the 
usual kinds. Multi-ply fabrics can obviously be manu 
factured by following the method above, de 
scribed and making merely those variations 
necessary to a multi-ply weave, although 
the invention involves certain novel features 
of particular advantage in multi-ply goods, 
as hereinafter explained. A four-ply fabric 
manufactured in accordance With this in 
vention is shown in Figs. 2 and 5, inclu 
sive, enough only of the fabric being shoYYn 
in Figs. 2 and 5 to make the YWeave entirely 
clear. Each ply is substantially like that 
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a fabric of the form showyn. 
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shown in Fig.1; that is, the warp and weft 
in each ply are interwoven in the Same 
manner as they are in Fig. 1 to form the 
body of the ply but the several plies are 
united by binding threads D. The plies are 
indicated in Fig. 4 by the reference char 
acters 1”, 2’, 3’ and 4", respectively. The 
warp, weft and loops are indicated by the 
same reference characters, as those used in 
Fig. 1, and in addition the warp threads 
and binders are designated by numbers in 
Figs. 2, 4 and 5, which numbers indicate 
the harnesses that control the movements 
of the respective sets of threads in Weaving 

Of these num 
bers ! and 2 indicate the binders; 3 and 4 
indicate the warp threads of the topmost 
ply 14; 5 and 6, the warp threads of the 
se?ond ply, 2’; 7 and 8, the warp threads of 
the ply 3”; and 9 and 10, the warp threads 
of the bottom, ply. 4". Fig. 5 indicates the 
manner, in which the warp and binders 
are arranged to shed and is a diagrammatic 
section, rather than a true section of Fig.4, 
the diagram showing the struçture of the 
goods better than, an actual section would. 

In the fabric shown in Figs. 2 to 5, the 
weft is inserted in the different plies. in the 
order 2, 4, 3’ 11" and then repeats. Conse 
quently; the loops 6. of one ply will be in 
terlocked with those of an adjacent ply. 
As. clearly shown in Fig. 4, the loops. of 
the first ply extend through and lock the 
ioops of the third ply, while the loops of 
the third ply extend through and lock the 
loops of the forth ply. The loops, of the 
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fourth ply lock the loops of the second 
ply and the loops of the second ply lock 
the loops of the first ply of the preceding 
cycle. At the opposite selvage edge of the 
fabric the parts of the Welt connecting the 
pairs of weft threads lying in the adjacent 
sheds appear Substantially as shown in Fig. 
3 at b’. 
The order in which the Weft is inserted 

in the different plies may, of course, be 
varied to suit, the requirements of indi 
vidual cases without departing from the 
Spirit or scope of the present invention. 
Fig. 6 ishoYYS a four-ply. fabric like that 
shown in Figs. 2 to 5 in all - essential par 
ticulai's but in the arrangement shown in 
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Fig. 6 the order in which the weft is in 
serted is 1”, 2’, 3, 4, instead of 2, 4, 3, 
1”, as in Fig. 4. 

Figs. 7 and 8 show, respectively, three 
ply and two-ply fabrics Imade according to 
this invention, the three-ply fabric being ex 
actly like the four-ply fabric shown in Fig.6 
except that one of the middle plies is re 
moved; and the two-ply being exactly like 
that shown in Fig. 6 except that, both the 
middle plies are remoyed. In Fig. 7, the 
weft is inserted in the order 1”, 2’, 3' and 
in Fig. 8 it is inserted in the order 1”, 2”. 
In Figs. 6, 7 and 8 the threads are each in 
dicated by single lines instead -of double 
lines, as in Figs. 4 and 5. En making multi-ply goods I prefer to 
ay the weft in each cycle (the cycles, of 
course, being determined by the change or 
shifting of the binders) is by inserting the 
weft first in one of the intermediate plies 
and then in the other plies. Consequently 
in making four ply goods i prefer to lay 
the weft in the order indicated in Fig. 4 
instead of that indicated in Fig. 6. In the 
arrangement shown in Fig. 4 it will be 
noted that the Weft is inserted, first in the 
second ply, then in the fourth ply, next 
in the third ply and finally in the first ply. 
This order of laying the weft in each cycle 
results in Subjecting the binding threads to 
a, more uniform strain than would be ob 
tained if they were inserted in the order 
shown in Fig. 6; and is very importantin-the 
manufacture of some kinds of mechanical 
fabrics, particularly those made out of asbes 
toS yarn, Which of course has a relatively low 
tensile strength. This arrangement also pro 
duces the advantage of making the loops b of 
Weft of more uniform length than does the 
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arrangement shown in Fig. 6; although this . 
Same advantage might be obtained by in 
serting the i weft in a different order from 
that shoWn in Fig.4; as for instance, in 
the order 3, 1, 2, 4, or 1, 3, 4, 2. It is 
obvious, that in following these principles 
in making three ply fabric, the order of 
laying the weft would be 2,1,3, or 2, 3, 1; although. the advantage of keeping, thé 
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loops of as nearly a uniform length as pos 
sible could also be obtained by following 
the order 1, 3, 2 or 3, 1, 2. A still further - 

the Weft in the man 
is that the loops of 

advantage of layin 
ner above indicate 
Weft of each ply are interlocked with ad 
jacent loops of another ply, thus producing 
a smooth selvage and causing the selvage 
loops to aid the binders in securing together 
the different plies. This arrangement is 
clearly distinguished from the bare multi 
plication of the single ply fabric shown in 
Fig. 1, which would produce a multi-ply 
fabric in which the weft loops in each ply 
would be interlocked with other loops of 
the same ply, thus forming what might be 
called a “split” selvage. This selvage is 
Serrated, lacking entirely the characteris 
tics of the selvage made by the preferred 
umethod, and is objectionable in some classes 
of goods, as for instance, the brakelinings 
and clutch rings. 

??ulti-ply fabrics are much used for me 
chanical purposes and the multi-ply weaves 
above described are well adapted for these 
purposes, particularly for the requirements 
of brakelining, clutch facings, and similar 
goods manufactured from asbestos yarn, 
and for other classes of mechanical fabrics. 
The fabric shown has what is known as a 
“basket Weave” but it will, of course, be 
understood that the invention is equally 
applicable to other Weaves. 
A machine designed to make the fabric 

disclosed in this application is shown and 
described in my co-pending application 
Serial No. 38,269, filed of even date here 
with. 
Having thus described my invention, 

wlha, i claim as new and desire to secure 
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by Letters Patent of the United States 
IS :- 

1. A multi-ply fabric, each ply compris 
ing Warp and weft threads interwoven with 
each other, the Weft threads being laid in 
pairs in the different sheds, one pair in 
each shed, and each pair terminating in a 
loop at one Selvage edge of the fabric, said 
ioops of the weft in each ply being inter 
locked with adjacent loops of weft in an 
other ply, the Weft threads being laid in 
an intermediate ply in each cycle before 
they are laid in either of the outer plies in 
the cycle, and binders uniting the plies. 

2. Å multi-ply fabric, each ply compris 
ing Warp and Weft threads interWoven with 
each other, ther weft threads being laid in 
pairs in the different sheds, one pair in 
each shed, and each pair terminating in, a 
loop at one selvage edge of the fabric, the 
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Weft loops in the outer plies being inter 
locked with adjacent loops of an intermedi 
ate ply, and binders uniting the plies. 

3. A multi-ply fabric, each ply compris 
ing warp and weft threads interwoven with 
each other, the weft threads being laid in 
pairs in the different : sheds, one pair in 
each shed, and each pair terminating in a 
loop at one Selvage edge of the fabric, and 
binding threads uniting the plies, said loops 
of the weft in each ply being interlocked 
with adjacent loops of weft of another ply. 

in testimony Whereof I have signed my 
name to this specification in the presence 
of two subscribing witnesses. 

EDWIN E. WAITTE. 
Witnesses: 

FREDERICK J. GLEASON, 
ARTHUR H. BURDICK. 

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents, 
Washington, D. C.” 
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