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To atti, whom, it may concern: 
Be it known that we, WILLIAM BECK, of 

Lawrence, in the county of Essex, and JAMEs 
F. PRESTON, of Boston, in the county of Suf 

5 folk, State of Massachusetts, have invented 
certain new and useful Improvements in the 
Art of Weaving Tubular Fabrics for Vehi 
cle-Tires, of which the following is a specifi 
cation. 

To This invention relates to the art of weaving 
tubular fabric for incorporation in vehicle 
tires and aims to provide an improved method 
whereby simultaneously with the weaving of 
a continuous main or foundation tube a num 

I5 ber of Superposed reinforcing layers or plies 
may be woven so as to overlie the tread por 
tion of such main tube and be united through 
out to each other and to the latter. 
The essential steps of the improved method 

2O are set forth in the appended claims, and a 
preferred way of carrying out the same is 
specifically set forth hereinafter with refer 
ence to the accompanying drawings. 
Of said drawings, Figures 1 to 4 are dia 

25 grammatic representations of the several sets 
of warps, showing how the sheds are made 
for different picks. Figs. 1 to 4 are corre 
sponding cross-sectional illustrations. Figs. 
1 to 4 are cross-sectional views illustrating 

3o the fabric at different stages of construction, 
showing the course of the filling or weft 
threads in different picks. Fig. 5 is a frag 
mentary longitudinal sectional illustration of 
the fabric. 

35. In making the fabric shown in the draw 
ings We employ ten sets of warp - threads, of 
which a and a designate two sets of warps 
for the outermost reinforcing layer or ply; b 
and b', two sets of warps for the wider rein 

4o forcing-ply which comes next to the main 
tube; b', an extra set of warps for the portions 
of said wider reinforcing-ply which extend 
beyond the outer ply, this extra set compris 
ing two small groups at opposite sides, as 

45 shown in Figs. 1" to 4'; c, a set of stitching 
warps or tie-threads which unite the two re 
inforcing-plies together and to the main tube; 
d and d", two sets of warps for the upper side 

Two wefts or filling-threadsfand f' are used, 
one for the main tube and the other for the 
reinforcing-plies, this other being common 
to both plies and extending continuously 
through them in the manner presently to ap-55 
pear. 

Figs. 1 and 1 show the relative positions of 
the sets of warps when the sheds have been 
made for picks of the shuttles, during which 
one lays the filling-threadfin the lower side 6o 
of the main tube, (from 2 to 2^, Fig. 1,) while 
the otherlays the filling-thread f' in the outer 
reinforcing-ply and in both portions of the 
inner reinforcing-ply, which extend beyond 
the same, as clearly shown in Fig 1 from 3 65 
to 3. The upper side of the top shed com 
prises one set a of the outer-ply warps, the set 
of stitching-warps c, and the extra set of in 
ner-ply warpsb. The lower side of this shed 
and upper side of the lower shed comprise 7o 
the other set of outer-ply warps a, the two 
sets of inner-ply warps b and U", the two sets 
of warps d and d of the upper side of the 
main tube, and one set of warpse of the lower 
side of said tube. The under side of the 75 
lowershed comprises the warpse' of the other 
set belonging to the lower side of the main 
tube. It will be seen that the filling-thread 
f' is laid under the set of stitching - warps. 
For the next pick the sheds are made up as 8o 
follows, (see Figs. 2 and 2:) The upper side 
of the upper shed comprises both sets of warps 
a, and a belonging to the outer ply and one 
set of warps b of the inner ply. The lower 
side of the upper shed and upper side of the 85 
lower shed comprise the other set of Warps b' 
of the inner ply, the extra warps b', and one 
set of warps d' of the upper side of the main 
tube. The lower side of the lower shed com 
prises the tie-threads or stitching–warps c, 90 
the other set of warps d of the upper side of 
the main tube, and the two sets of Warpse 
and e' belonging to the lower side of the main 
tube. The filling-thread f will then be laid 
in the upper side of the main tube above the 95 
tie-threads or stitching-warps c, (from 2 to 
2y in Fig. 2,) while the filling-thread f' is be 
ing laid in the inner reinforcing-ply, from one 

of the main tube, and e and e' two sets of edge of the same beyond the corresponding 
5o warps for the lower side of the main tube. edge of the outer ply as far as the other edge IO) 
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of the latter, but not to the corresponding 
edge of the inner ply (from 3 to 3, Fig. 
2.) It will be noted in this connection that 
the two sets of warps band b', while of the 

5 same width, are offset from each other later 
ally, so that they overlap only throughout 
the width of the outer ply, and the warps 
lying beyond work in conjunction with the 
two groups of extra warps b', respectively. 

To (See Figs. 1 to 4.) For the next pick the 
upper side of the upper shed comprises only 
the set of warps at' of the outer ply, and 
the lower side of the lower shed comprises 
only the warpse of the lower side of the main 

15 tube, so that all the other warps are between 
the two sheds. Hence the filling-thread if 
is laid in the lower side of the main tube, 
(from 2 to 2", Fig. 3,) and the filling-thread 
f' is laid simply in the outer reinforcing-ply, 

20 (from 3’ to 3, Fig. 3.) It will be noted that 
the tie-threads have moved up into the top 
of the lower shed, and it may be added that 
they remain in thisintermediate position dur 
ing the next pick also. For this next pick 

25 the top side of the upper shed comprises both 
sets of warps at and a' of the outer ply and the 
set of warps lo' of the inner reinforcing-ply; the 
intermediate warps comprise the other set b, 
belonging to the said inner ply, the extra 

3o warps lo", the stitching-warps c, and the set 
of warps d of the upper side of the main 
tube. The lower side of the lower shed com 
prises the other set of warps d' belonging to 
said upper side of the main tube and the 

35 two sets of warps of the lower side of the lat 
ter. It follows that the filling-thread f will 
be laid in the upper side of the main tube, 
(from 2 to 2, Fig. 4,) while the filling-thread 
f' is being laid in the inner reinforcing-ply 

4o from one edge of the outer ply to the far edge 
of the inner ply, (3) to 3’, Fig. 4.) For the 
next pick the sheds are formed as first de 
scribed, the stitching- warps and the extra 
warps o' being carried into the upper side of 

45 the upper shed. This, it will be seen, occurs 
at every fourth pick, the said extra warps 
remaining in the lower side of the top shed 
and upper side of the bottom shed during 
the three intervening picks, whereas the 

5o stitching-warps go down into the lower side 
of the bottom shed for the first succeeding 
pick and then remain in the upper side of 
said shed during the other two picks of the 
three referred to as intervening. 

55. It will be seen that by pursuing the method 
above described a continuously-woven main 
tube will be produced by the filling-threadf 
and the Warps did and ee', and simultane 
Ously two reinforcing-plies, tubularly con 
tinuous and comprising the warps a and a', 
those of the warps b and l', which are super 
posed, and the filling-threadf'. At the same 

?? 

time extensions of the inner ply are woven, 
composed of the rest of the warps b lo' and 

the extra warpsb" and the filling-threadf'. 65 
Furthermore, both reinforcing-plies are tied 
together throughout the width of the outer ply 
by the stitching-warps, which also unite the 
plies to the upper side of the main tube, in 
cluding the lateral extensions of the innerply. 7o 

It will be seen that the method herein specif 
ically described is well calculated to carry 
out the object primarily indicated. How 
ever, it is to be understood that this method 
is susceptible of modifications within the 75 
scope of the invention. 
The fabric here shown is claimed as an ar 

ticle of manufacture in a separate application, 
Serial No. 554, filed by us. January 6, 1900. 

Having thus described a preferred mode of 8o 
carrying out our invention, though without 
attempting to set forth all of the modes of its 
use, what we claim is 

1. The improvement in the art of weaving 
tubular reinforced fabric for vehicle -tires, 85 
the same consisting in weaving a continuous 
tube and simultaneously weaving a multi-ply 
reinforce over the tread portion thereof and 
uniting the same to the tube proper. 

2. The improvement in the art of weaving 9o 
tubular reinforced fabric for vehicle -tires, 
the same consisting in weaving a continuous 
tube and simultaneously weaving a multi-ply 
reinforce over the tread portion thereof with 
a filling-thread common to all the reinforcing- 95 
plies, and uniting the same together and to 
the tube proper. 

3. The improvement in the art of weaving 
tubular fabric for vehicle-tires, the same con 
sisting in weaving a continuous tube, simul- Ioo 
taneously there with weaving a plurality of 
tubularly continuous reinforcing-plies over 
the tread portion of the tube, and at the same 
time uniting the reinforcing-plies together 
and to the tube proper. 

4. The improvement in the art of weaving 
tubular fabric for vehicle-tires, the same con 
sisting in weaving a continuous tube, simul 
taneously there with weaving a plurality of 
tubularly continuous reinforcing-plies over II o 
the tread portion of the tube, and single-ply 
lateral extensions from the junction thereof; 
and at the same time uniting the reinforcing 
plies together and to the tube proper. 

5. The improvement in the art of weaving II5 
tubular fabric for vehicle-tires, the same con 
sisting in weaving a continuous tube, simul 
taneously there with weaving a plurality of 
tubularly continuous reinforcing-plies over 
the tread portion of the tube, and single-ply I2O 
lateral extensions from the junction thereof, 
all with one and the same filling-thread. 

WILLIAM BECIK. 
JAMES F. PRESTON. 

Witnesses: 
FAYETTE W. WHEELER, 
CHAS. II. DREW. 

  


