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ABSTRACT OF THE DISCLOSURE 
A pile fabric produced on a loom with a single shuttle 

by weaving two backing fabrics face-to-face with tuft 
forming portions extending between the backing fabrics, 
and float or reserve yarn portions bound in one or other 
of the backing fabrics by respective face weft yarns. The 
float yarn portions are equally distributed in the two back 
ing fabrics such that certain warp yarns which do not 
form tufts form floats yarn portions which are bound 
into the one of the backing fabrics, and that other warp 
yarns which do not form tufts form float yarn portions 
which are bound in the other of the backing fabrics. Each 
pair of tufts is secured by a single pile supporting weft 
yarn and held erect on the respective backing fabric by 
two adjacent weft yarns. A last tuft formed by a warp 
yarn starting to form a float yarn portion extending from 
a backing fabric opposite to that in which its float yarn 
portion lies and a last pair of adjacent tufts immediately 
adjacent the last tuft as a unit are held erect therebe 
tween by two adjacent weft yarns, thereby the last tuft 
tending to move towards the adjacent last pair of adja 
cent tufts formed of the same respective pile warp yarn. 

SSS SS 

The present invention relates to the production of 
pile fabrics, and is concerned with pile fabrics produced 
on a single shuttle loom and woven face-to-face, that is 
having two backing fabrics with a single sheet of pile 
yarns therebetween. More particularly the present in 
tion relates to a carpet having a multi-colored design pat 
tern and woven on a single shuttle loom with a Jacquard 
mechanism. 

It is known that two carpets can be produced simulta 
neously by weaving both face-to-face, that is with a dou 
ble backing fabric and a single sheet of pile yarns there 
between, and thereafter separating them from each other 
on the loom by a cutter which is displaced on a rail 
in a direction parallel to the path of the shuttle. Such car 
pets can be woven on a loom having one or two shuttles. 
Each carpet comprises a backing web or fabric and tufts 
forming the pile, the backing web or fabric being formed 
by binding warp yarns which secure the weft yarns, and by 
reinforcing or stuffer warp yarns which prevent deforma 
tion of the carpet. The tufts are formed by pile warp 
yarns which pass alternately from one backing fabric to 
the other during the weaving process, prior to the separa 
tion by means of the cutter. The carpets present in gen 
eral five colors: blue, red, black, green and white, and 
the appearance of the colors in the design pattern is de 
termined by a Jacquard mechanism. When a yarn of one 
color appears, the yarns of the other four colors are either 
woven into the backing fabric or are free under the back 
ing of the carpet and are called “float yarns.” In a cer 
tain manufacturing process the "float yarns' appear on 
one carpet only and are subsequently pulled out. The 
result is that one of the two carpets is of inferior quality. 
The backing fabric comprises on the one hand "pile 

supporting weft yarns' which are embraced by pile-form 
ing warp yarns and which secure the tufts produced 
therefrom, and on the other hand "incorporated weft 
yarns” or “face weft yarns” which secure the float (or 
reserve warp) yarns in the backing of the carpet. 
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2 
U.S. Pat. No. 3,327,738 which issued on June 27, 1967 

describes a binding structure, wherein the number of pile 
Supporting weft yarns is greater than the number of face 
Weft yarns. 
The present invention relates to a binding structure 

having an equal number of face weft yarns and pile sup 
porting weft yarns. 

Such binding structures have already been realized 
either with two shuttles or with one shuttle. In known 
double faced carpet structures produced by one or two 
shuttles and having an equal number of face weft yarns 
and pile supporting weft yarns, after separation of the 
double faced structures at the point where a color is 
changed there is an interference between two colors pro 
ducing mingled contours which causes a lack of distinct 
ness of design. Moreover, with double faced carpet struc 
tures produced with two shuttles, one of the two tufts of 
the alternating color yarns falls obliquely after separat 
ing the double face carpets and as a result in the two 
Separated carpets certain tufts are not held erect. 

Furthermore, in the known weaving with two shuttles 
the latter are thrown simultaneously between the two 
sheets of warp yarns constituting the shed, either in the 
same direction or in opposite directions. In these looms 
the lower shuttle is properly supported and guided by the 
shuttle inserting device as in looms with a single shuttle. 
In contrast, the upper shuttle is very poorly supported 
and guided by the yarns of the upper sheet of warp yarns. 
It happens very frequently that this upper shuttle breaks 
one or more yarns in the upper sheet or passes incorrectly 
under one or more yarns, which are more or less well 
lifted by the Jacquard mechanism. The result is that the 
upper carpet often has many defects. Moreover, the 
Weaver must frequently stop the loom in order to renew 
Warp yarns or to correct the placing of the shuttle, so that 
the theoretical advantage according to which weaving is 
effected twice as fast with a loom with two shuttles, is not 
obtained in practice. The economic balance sheet for the 
use of looms with two shuttles reveals in the end a dis 
advantage with respect to looms with one shuttle. For 
this reason, many weavers prefer to use this latter type of 
loom. 

It is an object of the present invention to avoid the 
various disadvantages mentioned above, yet produce a 
weave having two weft yarns per tuft. 

It is another object of the present invention to provide 
a novel binding structure of pile fabrics woven face-to 
face on a loom with a single shuttle, having two weft 
yarns per tuft and having an equal number of face weft 
yarns and pile Supporting weft yarns, with face weft 
yarns which secure the float pile warp yarns or reserve 
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yarns, wherein the float pile warp yarns are equally 
distributed in number and in color in the two backing 
fabrics. The pile warp yarns which form a tuft embrace 
a single pile supporting weft yarn and are held erect on 
the backing fabric by two face weft yarns, even when 
colors are changed, except in relation to a float pile warp 
yarn starting to form a first tuft and a warp yarn form 
ing a last tuft before starting to form a float yarn, which 
first and last tufts can direct themselves only towards 
another tuft of the same respective warp yarn and conse 
quently of the same respective color. 
With these and other objects in view, which will become 

apparent in the following detailed description, the present 
invention will be clearly understood in connection with 
the accompanying drawings in which: 

FIG. 1 is a vertical section through a known double 
faced carpet structure, obtained with a single shuttle; 

FIG. 2 is a view of the carpet of FIG. 1 after being 
separated into two carpets by a cutter; 
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tions 42 of the faces longitudinally spaced warp-wise. A 
first pile warp yarn 28 of one color is arranged to pass to 
the first opposed portions 43 of the faces 40 and 41 of the 
carpet in undulating fashion, forming first tufts 44, there 
between joining the first opposed portions of the faces 
and forming a plurality of first crests 45 adjacent the 
faces. A second pile warp yarn 29 of another color is dis 
posed linearly along one of the faces 41 at the opposed 
portions 43 and inward of the first crests 45 adjacent the 
one face 41, defining a second float yarn portion 46. One 
first pile supporting weft yarn 25 is in each of the first 
crests 45 adjacent the faces 40 and 41. The Second pile 
warp yarn 29 extends from its second float yarn portion 
46 to the second opposed portion 42 of the faces of the 
carpet adjacent the first exposed portions 43 and 
is arranged to pass to the second opposed portions 42 
of the faces in undulating fashion, forming second tufts 
47, joining the second opposed portions of the faces and 
forming a plurality of second crests 48 adjacent the faces 
40 and 41. One second pile supporting weft yarn 21 is 
within each of the second crests 48 adjacent the faces 
40 and 41. A first weft yarn 24 is disposed inwardly of 
first pile supporting weft yarns 25 in the faces 40 and 41 
between the first crests 25. The second float yarn portion 
46 is held between the first weft yarns 24 and the first 
pile supporting weft yarns 25 adjacent the one face 41. 
The first pile warp yarn. 28 extends from the first tufts 
44 and into a linear position along the other face 40 at 
the opposed portions 42 inwardly of the second crests 
48 adjacent the other face 40 and defining thereat a first 
float yarn portion 49. A second weft yarn 26 is disposed 
inwardly of the second pile supporting weft yarns 27 in 
between the second crests 48. The first float yarn portion 
49 is disposed between the second weft yarns 26 and the 
second pile supporting weft yarns 27 adjacent the other 
face 40. The number of both the first and second weft 
yarns 24 and 26, respectively, is equal to the number of 
both the first and second pile supporting weft yarns 25 
and 27, respectively. 
Each pair of adjacent tufts, forming a crest thereof, 

namely the two adjacent tufts 44, which form and are 
connected via crest 45, and adjacent two tufts 47 forming 
crests 48 therebetween, are secured by a single of the pile 
supporting weft yarns 25 and 27 in the crest 45 or 48, re 
spectively, and held erect therebetween by two Successive 
adjacent weft yarns, inward of each face, with the excep 
tion of a last tuft 44a (or a last tuft 47a), formed by a 
pile warp yarn 28 (or yarn 29) starting to form a float 
yarn portion 49 (or portion 46), which last tuft 44a (or 
47a) is the tuft which extends from a face 41 (or 40) op 
posite to the face 40 (or 41), in which its float yarn por 
tion 49 (or 48) lies and with the exception of a last pair 
of adjacent tufts 44 (or 47), forming a crest 45 (or 48) 
thereof immediately adjacent the last tuft 44a (or 47a). 
The last tuft 44a (or 47a) and the last pair of adjacent 
tufts 44 (or 47) as a unit (i.e., three tufts) held erect 
therebetween by two adjacent or successive weft yarns 24, 
24 (or 26, 26). Accordingly, these last tufts 44a (or 
47a), after a separation of the double-faced carpet struc 
ture tend to move, due to an adjacent weft yarn 24 (or 
26’) towards the adjacent tuft 44 (or 47"), formed by 
the same respective color pile warp yarn 28 (or 24). 
The second float yarn position 46 has two end portions, 

extending integrally into the second tufts 47 of the sec 
ond pile warp yarn 29. One of the end portions passes in 
wardly thereat over one of the first weft yarns 24" adja 
cent face 4, forming a second inwardly pointing crest 50. 
This end portion from thence running in an outward di 
rection toward the next adjacent first pile supporting weft 
yarn in the faces 41 about which it forms one of the sec 
ond crests 48. The other of the end portions, passes out 
wardly relative to one of the second weft yarns 26', ad 
jacent the face 41 and from there running into one of the 
second tufts 47' across the double-faced carpet structure 
to and about one of the second pile supporting weft yarns 
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6 
27 on the other face 40 forming thereat another of the 
second crests 48. 

Similarly, one of the ends of the first float yarn portion 
extends into a first inwardly pointing crest 51, which is 
substantially adjacent and opposite to the second inward 
ly pointing crest 50, both inwardly pointing crests 50 and 
51 pointing substantially toward each other. 

Thus, it will be seen that each of the two fabrics com 
prises an equal number of first and second weft yarns 24 
and 26 respectively and first and second pile supporting 
weft yarns 25 and 27, respectively. According to the in 
vention the float yarn portions 49 of the pile warp yarn. 
28 are woven into or held in reserve in the upper illus 
trated fabric, while the float yarn portions 46 of the pile 
warp yarn 29 are woven into, or held in reserve in the 
lower fabric. Consequently, they are equally distributed 
in number and color in the two fabrics. It will also be 
seen that each of the warp yarns when forming the pile 
embraces a single pile supporting weft yarn 25 or 27 and 
is held erect on the backing fabric by two adjacent weft 
yarns 24 or 26, respectively. This feature is preserved 
even at the point where there is an interchange between 
a woven-in float pile warp yarn which is about to form 
the pile, and the pile warp yarn which is then forming 
the pile, but which is about to be woven into the fabric. 
However, there exists one exception in relation to a 
warp yarn which is to be woven in and forms a tuft, such 
as tuft 30, or a warp yarn which is woven in and is start 
ing to form tuft 44a, after the passage of the cutter 31. 
In fact, the tuft 30 can move or lean towards the right 
in the case of FIG. 5, but it will be observed that it 
mingles then with a yarn having the same color as the 
Warp yarn 29, and this movement, therefore, is of no im 
portance for the quality of the carpet in respect of the 
fineness of the design pattern. Similarly the tuft 44a 
tends to move or lean to the left where it can mingle only 
yil a tuft formed by the same warp yarn as the tuft 
44a. 

In FIG. 6 the same pile supporting weft yarns, the 
same face Weft yarns and the same binding warp yarns 
32, 33 for the upper fabric and 34, 35 for the lower 
fabric are shown, as well as the reinforcing or stuffer 
warp yarns 36 and 37. In FIG. 5 the pile warp yarn 28 
is woven into the upper fabric; however a corresponding 
pile warp yarn 28 is woven into the lower fabric in FIG. 
6, whereas the warp yarn 29 which was incorporated in 
the lower fabric in FIG. 5 is woven into the upper fabric 
in FIG. 6. - 

The Warp yarns forming the pile can appear at differ 
ent positions according to the requirements of the design 
pattern. Moreover, the figures are simplified because they 
illustrate pile warp yarns of two different colors only; 
in a practical embodiment warp such as a carpet, yarns of 
five colors will be present. In FIGS. 5 and 6 let it be as 
Sumed that warp yarn 28 is blue and that warp yarn 29 
is red. In practice, however, pile warp yarns of five dif 
ferent colors: blue, red, black, green and white are gen 
erally used. As a single warp yarn "forms' tufts as well 
as it constitutes the design pattern of the pile fabric, such 
as a carpet, four float or reserve warp yarns remain al 
Ways woven in. According to the invention the arrange 
ment is made so that two reserve warp yarns are woven 
into the upper fabric and two reserve warp yarns are 
Woven into the lower fabric. 
When a color is to appear in the carpet, the corre 

sponding warp yarn must be alternately lifted and low 
ered exactly as in an ordinary fabric. This is a very inter 
esting feature of the invention, because in this manner 
the work of an opeartor charged with producing the 
Jacquard cards is enormously simplified. 
The other advantages of this binding structure are that 

after separation by the cutter 31 two exactly similar fab 
rics are obtained which have the same quality, do not 
call for the removal of float yarns and does not involve 
a reduction of the density of the pile. Moreover, the back 



3,519,032 
7 

ings of each fabric are very dense and without any gaps. 
Another essential advantage is that the tufts have no 

tendency to place themselves obliquely with respect to the 
plane of the backing fabric and to mingle with the tufts 
produced by warp yarn of another color thereby giving 
rise to a mingled contour. With one exception only, which 
however is not disadvantageous as has been explained 
further above, all tufts of the carpet according to the in 
vention remain erect on the backing fabric. 

Finally, apart from the exception, each tuft is con 
stituted by a yarn which is constrained between two weft 
yarns and which embraces a pile supporting weft yarn 
whereby it is reliably and efficiently secured. 

I claim: 
1. A loom produced double-faced connected carpet 

structure, having two spaced faces defining first opposed 
portions of the faces and second opposed portions of the 
faces longitudinally spaced warp-wise, comprising 

at least one first pile warp yarn, 
at least one second pile warp yarn, 
said first pile warp yarn arranged to pass to said first 

opposed portions of the faces of said carpet in undu 
lating fashion forming first tufts joining said first 
opposed portions of the faces and forming a plurality 
of first crests adjacent said faces, 

said second pile warp yarn disposed linearly along one 
of the faces at said first opposed portions and inward 
of said first crests adjacent said one face defining a 
second floatyarn portion, 

one first pile supporting weft yarn in each of said first 
crests adjacent said faces, 

said second pile warp yarn extending from said sec 
ond float yarn portion to said second opposed por 
tion of said faces of said carpet adjacent said first 
opposed portions of said faces of said carpet and 
arranged to pass to said second opposed portions of 
the faces in undulating fashion forming second tufts 
joining said second opposed portions of said faces 
and forming a plurality of second crests adjacent 
said faces, 

one second pile supporting weft yarn within each of 
said second crests adjacent said faces, 

a first weft yarn disposed inwardly of said first pile 
Supporting weft yarns in between said first crests, 

Said second float yarn portion disposed between said 
first weft yarns and said first pile supporting weft 
yarns adjacent said one face, 

said first pile warp yarn extending from said first tufts 
and disposed linearly along the other face of said 
Second opposed portions inward of said second crests 
adjacent said other face and defining a first float 
yarn portion, 

a second weft yarn disposed inwardly of said second 
pile supporting weft yarns in between said second 
crests, 

said first float yarn portion disposed between said 
second weft yarns and said second pile supporting 
weft yarns adjacent said other of said faces, and 

the number of said first and second weft yarns being 
equal to the number of said first and second pile sup 
porting weft yarns, each pair of adjacent tufts form 
ing a crest thereof being secured by a single of said 
pile supporting weft yarn in said crest thereof and 
held erect therebetween by two adjacent of said weft 
yarns inward of each face, with the exception of a 
last tuft formed by a pile warp yarn starting to form 
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3. 
a float yarn portion, said last tuft extending from a 
face opposite to the face in which its float yarn 
portion lies and a last pair of adjacent tufts forming 
a crest thereof immediately adjacent said last tuft, 
said last tuft and said last pair of adjacent tufts as a 
unit held erect therebetween by two adjacent of said 
weft yarns, said last tufts, after a separation of said 
double-faced carpet structure, tending to move due 
to an adjacent weft yarn, towards the adjacent tuft 
formed by the same respective pile warp yarn. 

2. The carpet structure, as set forth in claim 1, where 

said pile warp yarns have different colors. 
3. The carpet structure, as set forth in claim 1, wherein 
said second float yarn portion has two end portions 

extending integrally into said second tufts of said 
second pile warp yarn, 

one of said end portions passing inwardly thereat over 
one of said first weft yarns adjacent said one of said 
faces forming a second inwardly pointing crest, said 
one of said end portions from there running in an 
outward direction toward the adjacent first pile sup 
porting weft yarn in said one of said faces about 
which it forms one of said second crests, and 

the other of said end portions passing outwardly rela 
tive to one of said second weft yarns adjacent said 
one of said faces and from there running into one 
of said second tufts across said double-faced carpet 
structure to and about one of said second pile sup 
porting weft yarns on the other of said faces forming 
thereat another of said second crests. 

4. The carpet structure, as set forth in claim 3, wherein 
said first float yarn portion having two end portions 

extending integrally into said first tufts of said first 
pile warp yarn, 

one of said end portions of said first float yarn portion 
passing inwardly thereof over one of said second 
weft yarns adjacent said other of said faces forming 
a first inwardly pointing crest, said one of said end 
portions of said first float yarn portion from there 
running in an outward direction toward the adja 
cent second pile supporting weft yarn in said other 
of said faces about which it forms one of said first 
Crests, 

the other of said end portions of said first float yarn 
portion passing outwardly relative to one of said 
first weft yarns adjacent said other of said faces and 
from there running into one of said first tufts across 
said double-faced carpet structure to and about one 
of said first pile supporting weft yarns on said one 
of said faces forming thereat another of said first 
crests, and 

said first and second inwardly pointing crests being sub 
stantially adjacent each other on opposite faces of 
said structure and pointing substantially toward each 
other. 
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