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To all, whom, it may concern: 
Beit known that I, JoHN F. PALMER, a citi 

Zen of the United States, residing at River 
side, in the county of Cook and State of Illi 
nois, have invented a new and useful Im 
provement in Textile Fabrics for Tubing-En 
Yepes, of which the following is a specifica 
0. 

My invention relates to an improvement in 
textile fabrics and is more particularly di 
rected to an improvement in fabrics for use 
as an envelope for tubing of rubber or the like. 

It is Well-known that rubber has slight 
strain-resisting properties in any direction 
eXcepting that involving a compressive strain, 
and it is therefore the uniform practice in 
making tubing of rubber, or articles of other 
shape than tubular, when they are to be sub 

dium, of a material which while flexible is 
Substantially non-elastic and sufficiently 
Strong to hold the internal pressure referred 
to. Heretofore, and until a recent invention 
of my own presently referred to, but - two 
modes of providing a strengthening medium 
have been practiced, namely, to wrap canvas, 
in Strips or otherwise, about the tube, or to 
Wind spirally about its threads, usually of 
flexible fibrous material, such as linen, al 
though under some conditions wire has been 
employed. For many reasons canvas or any 
WOWen fabric of a similar nature, unless made 
to have the special characteristic involved 
in the invention hereinafter claimed, is ob 
jectionable as an envelope for rubber tubing, 
especially if the tubing is to be employed un 
der conditions where internal and external 
pressures are applied, or under conditions 
where the tubing while under tension by rea 
son of internal pressure is to be subjected to 
Vibration, as in the case of Water hose or bi 
cycle pneumatic tires. It is found that the 
Crossing threads of the canvas being under 
tension in all directions abrade each other 
with consequent destruction of the fabric. It 
is found also to be practically impossible to 
establish a limit of extensibility in the en 
velope, thereby to limit the distention of the 
air tube with certainty where a material is 
employed, which, like canvas, contains strain- F - Figure 1 is a plan view of a sheet of text 

resisting threads all of which present a Wavy 
line. m 

As a means of overcoming the objections to 
the use of canvas and at the same time to 
avoid the inconvenience incident to the use 
of threads alone and unprovided with any 
means for insuring a uniformity in their re 
lation to each other, the invention set forth 
in Letters Patent of the United States granted 
to me March 7, 1893, No. 493,220, was con 
trived, and the product there set forth is 
found entirely to answer the purposes of its 
invention. It has gone into extensive use 
and is found to present a substantially per 
fect envelope for tubing and the like, espe 
cially in connection with bicycle pneumatic 
tires, and to give to the tube a strain-resisting 
property greater than has heretofore been 
considered practicable with the same thick 
ness of rubber in the Wall of the tube. The 
essential characteristic of the product set 
forth in said Letters Patent of March 7, 1893, 
lies in the fact that the strain-resisting threads 
which constitute the envelope do not contact 
with each other in such a manner that the 
tension upon either under the vibration to 
which the product is subjected will serve to 
abrade the others, or cause its abrasion by 
the others; that the strain-resisting threads 
present a continuous straight as distinguished 
from a wavy line, so that the utmost limit of 
their tension can be obtained at all times; 
that the threads thus constituting the strain 
resisting medium are applied several at a 
time and during the application and after. 
application are caused by the interposed rub 
ber to maintain a substantial uniformity in 
their distance from each other, and, what is 
much more essential, a substantially parallel 
relation with each other. AS explained in 
the course of the application for said Letters 
Patent the fabric there disclosed can be in a 
measure and for some purposes with advan 
tage produced without the employment of 
rubber as the medium for holding the threads 
together and apart, and such an improvement 
is found in the invention hereinafter claimed, 
a description of which is as follows, reference 
being had to the accompanying drawings, in 
which 
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ile material forming part of my invention; 
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Fig. 2, a view illustrating the manner of ap 
plying two such sheets together to constitute 
an envelope; and Fig. 3 is a view of a section 
of hose, or other rubber tubing, showing the 
manner in which an envelope involving my 
improvement is applied. 
The fabric is produced by weaving through 

parallel warp threads of a substantially non 
extensible material, such as linen, occasional 
Woof threads of a material comparatively 
easy of destruction by breaking or otherwise 
and preferably loose, whereby the tension 
upon the warp threads does not produce at 
the point of crossing of the woof threads a 
variation in the direction of the warp threads. 
With the warp threads of linen the woof 
threads will ordinarily be of cotton or wool 
and usually also much thinner than the war 
threads; but the woof threads may also be 
of linen but thinner than the warp threads 
and hence more easily broken or may be of 
linen threads of the kind called rotten threads, 
especially prepared or otherwise. I do not 
limit my invention to any particular mate 
rial in this regard, nor to any particular rela 
tive dimension, so long as the characteristic 
remains that the woof threads are so applied 
as not to interfere with the distention into a 
Straight line of the warp threads and are rela 
tively fragile. 
A represents the warp threads and B repre 

Sents the Woof threads, the latter being dis 
posed as indicated in Fig. 1 preferably some 
distance apart, although the invention is not 
limited to any particular distance, nor to the 
specific arrangement illustrated in the draw 
Ings. 

It will be obvious that a fabric constituted 
as illustrated in Fig. 1 of a single sheet will 
have great strain-resisting property in the di 
rection longitudinally of the warp threads, 
and Will have substantially no strain-resist 
ing property in other directions, the amount 
of Strain-resisting property being merely that 
found in the Woof threads which as explained 
is preferably very slight. Hence, as an envel 
ope for tubing, when applied in a single sheet 
such a fabric is of little value. It is necessarily 
applied in such manner that the threads shall 
extend diagonally of the tube so that both lat 
eral and longitudinal distention of the tube is 
readily permitted. In order to limit the disten 
sibility of the tube both radially and longitudi 
nally two strips of such fabric are employed, 
being applied as indicated in Fig. 2 in such a 
manner that the warp threads of the respect 
ive fabrics cross each other at a greater or less 
angle. The fabric may be made by laying 
one strip, preferably cut diagonally of the 
Warp fiber, upon another strip similarly cut 
and in such manner that the fibers of one 
Strip present an angle to the fibers of the other 
Strip, and the double ply of fabric thus ob 
tained placed upon the tube; and in the case 
of a straight length of tubing and other arti 
cles of rubber this mode of procedure may be 

found efficacious. It is preferred however to 
apply the fabric by cutting each strip into 
narrow lengths longitudinally of the warp 
fiber and to wind first one strip upon the tube 
in such manner that the edges abut without 
overlapping, and thereupon to apply the sec 
ond strip similarly cut and wound, but in a 
direction which will cause its warp threads to 
present an angle to the warp threads of the 
first ply. This is quickest done by winding 

75 

it in the opposite direction with the edges 
abutting without overlapping as in the case 
of the first strip. It is usual to apply the first 
strip to the inner rubber tube before the latter 
is vulcanized, then to apply the second strip, 
and thereupon to apply a second or outer tube 
of rubber also unvulcanized, the whole being 
then placed in the vulcanizing oven where the 
usual pressure is applied to cause the rubber 
tubing to become vulcanized and the threads 
to become thoroughly united to the rubber. 
Becoming thus united to the rubber the 
threads are caused to maintain their relation 
to each other to the extent permitted by the 
elasticity of the rubber, and the product there 
upon has substantially the attributes found in 
the fabric which forms the subject of my said 
Letters Patent granted March 7, 1893. The 
woof threads, having served their purpose of 
holding the warp threads in proper relation to 
each other during the winding of the fabric 
upon the tube, may be and sometimes are de 
stroyed in vulcanizing; and even if they are 
not their fragility is such as to permit them 
to break readily under tensile strain laterally 
of the warp threads. This is an advantage 
rather than otherwise, as it is important that 
the elasticity of the rubber in all directions, 
excepting that parallel with the warp threads 
of the two plies of fabric, shall in no way be 
materially reduced. 
In some cases it is desirable before apply 

ing the plies of fabric to the tubing to saturate 
them with rubber after the manner of the pro 
duction of binding cloth, and this step is con 
templated as part of this invention, although 
it is not essential. If desired before apply 
ing the fabric to the tubing it may be laid 
upon a sheet usually of thin unvulcanized 
rubber and pressed therein, thus producing 
the fabric which forms the subject of my 
granted Letters Patent; and if desired it may 
be the practice to apply both plies of fabric 
separately to strips of rubber, or to opposite 
sides of a single strip of rubber before apply 
ing them to the tube, the fragile woof threads 
employed serving to maintain the warp 
threads in their proper relation to each other 
when introducing them into the sheet. These 
procedures when practiced are to be under 
stood as included in the invention herein set 
forth. 
In Fig. 3, C represents the inner tube, D 

the first ply of fabric, E the second ply of 
fabric and F the outer tube. It will be under 
stood of course that as many plies of fabric 
D E may be employed as desired, and in mak 
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ing the tube the numbers of plies and outer a temporary or readily destructible medium 
tubes F may be varied according to the ne-for holding said warp-threads in position and 
cessity of the case. - embedded in said rubber, substantially as de 
What I claim as new, and desire to secure scribed. 

5 by Letters Patent, is- 3. The method of producing the fabric 2 o 
1. In a fabric for tubing-envelopes, having herein described, which consists in forming 

fibrous warp-threads, relatively fragile woof- the warp with parallel fibrous threads, weav 
threads so applied as not to deflect the warp-ling a temporary woof through the warp 
threads when under tension and affording a threads so as not to deflect them when under 

to temporary or readily destructible medium for tension, and embedding the whole in rubber, 25 
... holding said warp-threads in position, sub-substantially as described. 
stantially as described. JOHN F. PALMER. 

2. A fabric for tubing-envelopes, compris- In presence of 
ing fibrous warp-threads embedded in rubber, M. J. FROST, 

I5 and relatively fragile woof-threads affording W. N. WILLIAMS, 

  


