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Be it known that I, CLINTON ALvoRD, a 
citizen of the United States, residing at 
Worcester, in the county of Worcester and 
State of Massachusetts, have invented a new 
and useful Method of Weaving Tubular 
Fabrics, of which the following is a specifi cation. 
The invention relates to a method of weav 

ing flattened, concentric, tubular fabrics. 
The object of this invention is to weave, 

by a new and more rapid method than here 
tofore, a tubular fabric suitable for hose. 
A further object of this invention is to 

produce a new four-ply concentric tubular 
fabric that will be stronger than the ordi 
nary two or three-ply tubular hose coverings 
and also a new and strong eight-ply fabric for belting. 
The invention consists in the method of 

Weaving, as hereinafter described and point 
ed out in the claims at the end of the speci 
fication. . 

In the accompanying diagrammatic draw 
ings Figure 1 is a view of the double sheds, 
Figs. 2 and 3 represent successive picks in 
the formation of a two-ply tube; Figs. 4, 5 
and 6 illustrate successive picks in the for 
mation of a three-ply tube; Figs. 7, 8, 9 and 
10 illustrate successive picks in the forma 
tion of a four-ply tube, Fig. 11 is an end 
sectional view of a four-ply tube showing 
the binder warp and Fig. 12 is an end sec 
tional view of an eight-ply belt. 
Two and three ply concentric tubes for 

hose coverings have been woven heretofore 
on circular looms that give a small produc 
tion and a fabric rather poorly adapted for 
the purpose by reason of its tendency to 
stretch and swell under pressure. The same 
fabrics can be woven on a flat loom in which 
one weft thread is inserted at each beat of 
the lay, or pick of the loom, but in my 
method I insert two shuttles at each pick 
and thus secure a greater production; and 
the great strain to which the yarn is sub 
jected during the process of weaving tends 
to produce a better fabric than has been 
possible heretofore. 
The accompanying drawings illustrate the 

various steps taken in my invention to pro 
duce multiple concentric tubular fabrics and 
in these drawings and specification I have 
assumed that the warp threads forming the 
shed for each distinct weft thread, and which 
Work as one layer, or ply, of the warps, are 

controlled by two harnesses and therefore a 
plain weave is produced; and that the sheds 
change and the warps cross before the rein 
Sertion of the weft threads into their re 
Spective warp sections. It is to be under 
stood however that my invention can be used 
in the production of fabrics that are not 
Woven by a plain weave for when using 
three distinct weft-threads it is entirely pos 
sible to Weave one tube with one of the 
threads and a second tube with the other 
tWO threads, and if four Weft-threads are 
used a different combination may be em 
ployed in the weaving and also that any 
desired number of concentric tubes may be 
Woven. It employ two warps in Weaving 
these fabrics and form double sheds as 
shown in Fig. 1, one being hereinafter de 
nominated the top shed and warp and the 
other one the bottom shed and warp. I 
employ two shuttles when forming a two 
ply tube, with a distinct weft thread for 
each tube, and the reed beats up the filling 
after each passage of the shuttles. The 
Warps are drawn from suitable sources and 
pass through reed 1 to the fell of the cloth, 
Or cloth making point, 2 and shuttles 3 and 
4 operate at each pick of the loom. 

5 and 6 are the layer's or plies of warp 
forming the successive sheds in the top Warp 
and 7 and S are the layers or plies of warp 
forming the successive sheds in the bottom 
warp. Shuttle 3 passes through the top shed 
formed by the layer of warp 6 simultane 
ously with the passage of shuttle 4 through 
the bottom shed formed by the layer of warp 
8 as shown in Fig. 2. Shuttle 3 returns 
through the subsequently formed bottom 
shed to make an inner tube by passing 
through the shed formed by the layer of 
warp 7 simultaneously with the return to 
form an outside tube of the shuttle 4through 
the subsequently formed top shed made by 
the layer of warp 5 as shown in Fig. 3 and 
these two picks complete one cycle of mo 
tion of the shuttles and in the next two picks 
the shuttles repeat their movements. 
I employ three shuttles for weaving a 

three-ply concentric tube and two shuttles 
pass through the sheds at each pick of the 
loom while the third shuttle remains at rest 
at one side of the reed space. The reed 
beats up the weft threads to the fell of the 
cloth after each passage of the shuttles. 
Each shuttle passes through the top shed 
and returns through the Subsequently formed 
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bottom shed in consecutive picks and on its 
third pick remains at rest; and the sheds are 
formed in a sequence to weave a tube by each 
distinct weft thread. A change in the shed 
ding of the warps could produce a two-ply 
concentric tube in which the weft-thread of 
one of the shuttles forms one of the tubes 
while the other tube is formed by the wefts 
of the other two shuttles. The sequence in 
the movement of the shuttles would be the 
same in either case, the only change made 
being in the movement of the harness frames 
controlling the warps which form the tube 
that is to be woven by two weft-threads. 

Figs. 4, 5, and 6 show 9, 10 and 11 as 
layers or plies of Warp composing the top 
warp and from which are formed the top 
shed; and 12, 13 and 14 are the layers, or 
plies, of warp in the bottom Warp which 
successively form the bottom shed. Shuttle 
15 with its weft thread is inserted through 
the top shed formed by the layer of Warp 
11 simultaneously with the insertion of shut 
tle 16 and its weft thread through the bot 
tom shed formed by the layer of warp 13 
as shown in Fig. 4. During the second pick 
shuttle 17 with its weft thread is inserted 
through the subsequently formed top shed 
made by the layer of warp 9 simultaneously 
with the return of shuttle 15 through the 
subsequently formed bottom shed made by 
the layer of warp 12 to form an inner tube, 
and during this pick shuttle 16 remains at 
rest as shown in Fig. 5. On the third pick 
shuttle 16 is returned through the top shed 
formed by the layer of warp 10 to form an 
intermediate tube simultaneously with the 
return of shuttle 17 through the bottom shed 
formed by the layer of warp 14 to form an 
outer tube, and during this pick shuttle 15 
remains at rest as shown in Fig. 6. Thus 
three consecutive picks complete one cycle in 
the formation of a three-ply tube and in the 
next three picks the shuttles repeat their 
flights. During the fourth consecutive pick, 
or the one identical with that shown in Fig. 
4, shuttle 17 will remain at rest while shut 
tle 15 is passing through the subsequently 
formed top shed composed of the layer of 
warp 11 and shuttle 16 is passing through 
the subsequently formed bottom shed com 
posed of the layer of warp 13. 
I operate four shuttles with their respec 

tive weft thread for producing a four-ply 
concentric tubular fabric, and two shuttles 
are passed through the sheds during one 
pick; and after their insertion the reed beats 
up the weft threads to the fell of the cloth. 
The other two shuttles remain at rest, one 
on either side of the reed space. Each shut 
tle passes through the top shed on its first 
pick, remains at rest on its second pick, re 
turns through the bottom shed at its third 
pick and remains at rest on its fourth pick 
and the sheds are formed in the various plies 
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of warp in a sequence to weave a distinct 
tube by each weft thread. 

Figs. 7, 8, 9 and 10 show 18, 19, 20 and 
21 as layers or plies of warp of the top Warp 
from which are formed the various consecu 
tive sheds for the passage of the shuttles; 
and 22, 23, 24 and 25 are layers or plies of 
warp of the bottom warp from which are 
formed the various consecutive bottom sheds 
for the passage of the shuttles. Shuttle 26 
with its weft thread is inserted through the 
top shed formed by the layer of warp 21, 
simultaneously with the insertion of the 
shuttle 27 and its weft thread through the 
bottom shed formed by the layer of warp 23 
as shown in Fig. 7. During the second pick 
shuttle 28 is inserted through the top shed 
formed by the layer of warp 19 simultane 
ously with the insertion of shuttle 29 with 
its weft thread through the bottom shed 
formed by the layer of warp 25, and during 
this pick shuttles 26 and 27 remain at rest 
as shown in Fig. 8. On the third pick shut 
tle 26 is returned to form an inside tube and 
passes through the bottom shed formed by 
the layer of warp 22 simultaneously with the 
return of shuttle 27 to form an inner inter 
mediate tube by passing through the top 
shed formed by the layer of warp 20; and 
during this pick shuttles 28 and 29 remain 
at rest as shown in Fig. 9. During the 
fourth pick shuttle 28 is returned to form 
an outer intermediate tube by passing 
through the bottom shed formed by the layer 
of Warp 24 simultaneously with the return of 
shuttle 29 to form an outside tube by pass 
ing through the top shed formed by the layer 
of warp 18; and during this pick shuttles 26 
and 27 remain at rest as shown in Fig. 10. 
Thus four consecutive picks form one cycle 
in weaving a four-ply concentric tube and 
during the next four picks the shuttles re 
peat their steps. During the pick subse 
quent to the one illustrated by Fig. 10 and 
which is a repeat of the first pick illustrated 
by Fig. 7 the shuttles 28 and 29 remain at 
rest. 
Binder warps or threads may be used, as 

shown in Figs. 11 and 12, for stitching to 
gether the walls of the tubes. Fig. 11 shows 
a four ply tube in which the respective tubes 
are concentric and bound solidly together by 
binder threads 30, leaving the inner tube 
open; the four tubes being denominated 32, 
33, 34 and 35. Fig. 12 shows the same four 
concentric tubes bound solidly together by 
binder warp threads 31 for use as an eight 
ply belt. 
What I claim as new and desire to secure 

by Letters Patent is: 
1. The method of weaving concentric tu 

bular fabrics which consists in arranging 
warp threads to open consecutive double 
sheds and inserting four weft threads, two 
at a time, to form four concentric tubes. 
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2. The method of weaving concentric tu 
bular fabrics which consists in arranging 
warp threads to open consecutive double 
sheds and inserting four weft threads, two 
at a time, to form four concentric tubes and 
tying the walls of the tubes together by binder threads. 

3. The method of weaving flattened con 
centric tubular fabrics which consists in ar 
ranging warp threads to open consecutive 
double sheds and inserting, two at a time, as 
many distinct weft threads to form concen 
tric tubes as there are tubes to be woven. 

4. The method of weaving concentric tu 
bular fabrics which consists in arranging 
Warp threads to open consecutive double 
sheds and inserting three distinct weft 
threads into the fabric by simultaneously 
passing a distinct weft thread through each 
of said sheds to form a multiple concentric tubular fabric. 

5. The method of weaving flattened con 
centric tubular fabrics which consists in ar 
ranging warp threads to open consecutive 
double sheds, inserting two at a time as many 
weft threads to form concentric tubes as 
there are tubes to be woven and tying the 
walls of the tubes together by binder warps. 

6. The method of weaving flattened con 
centric tubular fabrics which consists in ar 
ranging warp threads to open two sheds, in 
serting one weft thread through the top shed 
simultaneously with the insertion of a sec 

3. 

ond weft thread through the bottom shed, 
beating up both weft threads to the fell of 
the cloth, forming two new sheds, returning 
the first weft thread through the bottom shed 
to form an inclosed tube simultaneously with 
returning the second Weft thread through 
the top shed to form an outer tube and beat 
ing up both the said threads to the fell of the cloth. 

7. The method of weaving concentric tu 
bular fabrics which consists in arranging 
warp threads to open two sheds, inserting 
one weft thread through the top shed simul 
taneously with the insertion of a second and 
distinct weft thread through the bottom 
shed, beating up both of said weft threads 
to the fell of the cloth, forming two new 
sheds, inserting a third and distinct weft 
thread through the top shed while returning 
the first weft thread through the bottom 
shed to form an inside tube, beating up both 
of said threads to the fell of the cloth, form 
ing two new sheds, returning the Second 
weft thread through the top shed to forman 
intermediate tube while returning the third 
weft thread through the bottom shed to 
form an outside tube and beating up both of 
said weft threads to the fell of the cloth. 

CLINTON ALWORD. 
Witnesses: 

EDITH L. BARR, 
HANNAII. F. KITTREDGE. 
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