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To all uvhon, it nucly concern. 
Beit known that I, JAMES BUCKLER, a citi 

Zen of the United States, residing at Philadel 
phia, in the county of Philadelphia and State 

5 of Pennsylvania, have invented certain new 
and useful Improvements in Woven Multiple 
Ply Fabrics, of which the following is a full, 
clear, and exact description, reference being 
had to the accompanying drawings, forming 

Io a part of this specification. 
This invention relates to woven multiple 

ply fabrics, having reference more especially 
to two-ply ingrain carpet, my object being to 
produce a thoroughly-bound fabric free from 

I5 “pockets’ or unbound portions between the 
plies and in which the threads of one ply 
shall not appear on the face of the other, ex 
cepting when such threads are thrown thereto 
in the formation of a figure. This result is 

2O attained by the crossing, in the interior of 
the fabric, of the warp-threads of the respec 
tive plies, as will hereinafter appear. 
In the accompanying drawings, illustrating 

my improved woven two-ply fabric, Figure 1 
25 is a diagram showing the binding, by means 

of a single warp, of each opposite ply or face. 
Fig. 2 is a like view in which the binding is 
effected by means of both warps in each ply 
crossing each other in alternate succession. 

30 Fig. 3 is a modification in which a supple 
mental weft-thread is employed. Fig. 4 is a 
diagrammatic sectional view of the four warp 
threads, and showing also the weft-threads, 
whereby the disposition of these threads in 

35 the fabric illustrated in the other figures may 
be more readily understood. 
In the ordinary mode of weaving two-ply 

fabrics, such as carpets, the pair of figure 
wefts are mated with the opposite pair of 

4o ground-Wefts, and owing to the manner in 
which the warps are usually operated a figure 
Weft always appears upon one face of the 
fabric, while its ground-Weft mate always 
appears upon the opposite face, and thus 

45 the fabric is usually woven with the mate 
wefts opposite each other, or, in other words, 
with the pair of figure-wefts side by side on 
one face or ply of the fabric and the ground 
Wefts side by side on the other ply or back 

50 of the fabric, the only variation possible be 

ing an alternative of this order due to what 
is Well known as a 'shot-about’ effect. In 
this usual mode of weaving two-ply fabrics, 
and in all other modes, as far as I know, each 
figure-weft is always bound by a warp-thread 55 
of its own color, the four warps and the four 
wefts being usually of the same colors, and 
the warp-threads are so operated that they 
directly bind together opposite weft-threads, 
figure-wefts to figure-wefts and ground-wefts 
to ground-wefts, by Warp-threads correspond 
ing thereto in ground or figure colors; and 
this binding is not opposite each pair or each 
alternate pair of weft mates, but usually at 
long intervals, thereby forming pockets or 65 
spaces, being the faces of the fabric not bound 
or united together. 

In carrying out my invention in one form 
thereof the four warp-threads are so disposed 
in the weaving that the pair of warp-threads 
of each ply or face binds only its own pair of 
Weft-threads on each face, one of the bind 
ing or Warp threads of One ply crossing the 
corresponding thread of the other ply in the 
interior of the fabric at points directly inter- 75 
mediate opposite wefts of the respective plies, 
thereby effecting a uniform binding together 
of the two plies throughout the length and 
breadth of the fabric. A fabric thus con 
structed is not only free from pockets or un 
bound portions between the plies, but the 
threads of one ply do not appear on the face 
of the opposite ply. Such a fabric is repre 
sented in Fig. 1 of the drawings, wherein. A 
B represent the respective plies, C, a being 85 
the warp-threads and Ct a the weft-threads 
of the upper ply and bib' being the warp 
threads and b*t the weft threads of the 
lower ply. 

It will be observed that the warp-threads a 
and b of the respective plies are crossed upon 
each other in the interior of the fabric with 
the effect stated. This is attained by moving 
the threads a and blaterally in opposite direc 
tions during the Weaving of the fabric, one set 95 
of threads a being up and the other, b, down. 
The threads C are then let down below the 
threads b, whereupon the threads b are lifted, 
which latter threads thus pass under the 
threads C, and in consequence the Warp - Ico 
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threads are crossed. The weft-threads are 
shot into the succeeding sheds in the usual 

0. 

A loom designed to handle the threads in 
the manner just described forms the subject 
of an application for Letters Patent of the 
United States filed by me February 3, 1896, 
Serial No. 577,856. 
In Fig. 2 is represented a fabric in which 

the binding is effected by the crossing of both 
pairs of opposite warp-threads, one thread of 
one pair with one thread of the opposite pair, 
in alternate succession. This is attained by 
moving both pairs a, b and a' b'similarly to 
the single pair all in the first-described con 
struction. 

If it be desired to use an additional weft 
thread c, that is to say, a thread differing in 
color from the other wefts in the falbric, the 
same may be run or floated between the cross 
ing or tying points of the opposite warp 
threads and thrown to either face of the fabric 
at any desired point or points thereon. (See 
Fig. 3.) - 
The invention above described is particu 

larly applicable to plain or unfigured two-ply 
fabrics with different-colored faces, say one 
red and the other green, in view of the fact 
that the warp of one ply will not appear on the 
face of the opposite ply, which result, so far 
as I am aware, has never heretofore been at 
tained. 
In the weaving of a figured fabric wherein 

the warp-threads of the respective plies are 
crossed and bound together in the manner de 
scribed the figuring-warp of one ply is thrown 
onto the face of the opposite ply so as to effect 
the weaving of the desired pattern, but such 
figuring-Warp at no other time appears upon 

4o the opposite face of the fabric. 
IIaving thus described my invention, what 
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I claim as new, and desire to secure by Ietters 
Patent, is 

1. A woven multiple-ply fabric wherein the 
we?t-threads of each ply are bound into the 
fabric by their warp-threads, warp-threads of 
one ply being crossed with those of another 
ply at points directly intermediate opposite 
wefts of the respective plies, substantially as 
described. 

2. A multiple-ply fabric wherein the weft 
threads of each ply are bound into the fabric 
by their warp-threads, one of the pair of warp 
threads of one ply being tied or bound into 
the fabric by the crossing thereon of one of 55 
the warp-threads of the opposite ply at points 
directly intermediate opposite wefts of the re 
spective plies, substantially as described. 

3. A woven multiple-ply fabric wherein the 
weft-threads of each ply are bound into the 
fabric by their warp-threads, the warp-threads 
of one ply being crossed with those of another 
ply at points directly intermediate opposite 
Wefts of the respective plies, and a supple 
mental weft-thread run into the fabric, sub 
stantially as described. 

4. A multiple-ply fabric in which the we?t 
threads of each ply are bound into the fabric by their warp threads, one of the pair of warp 
threads of one ply being tied or bound into 
the fabric by the crossing thereon of one of the 
warp-threads of the opposite ply or face, and 
a supplemental weft-thread run into the fab 
ric, between the faces thereof, substantially 
as described. 
In testimony whereof. I have hereunto af 

fixed my signature this 18th day of November, 
A. D. 1895. 

JAAIES BUCKLER. 
Witnesses: 

T. W. McCANN, 
I. T. FENTON. 

  


