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The present invention relates to a dryer felt primarily 
for use in the paper making industry in which the paper 
is dried while on the felt by passing the felt between 
heated rollers. 
Such felts are at times 300 inches wide and of very 

considerable length, so that lengthwise as well as cross 
wise they must be quite strong. They have usually been 
made of cotton or other vegetable fibers to give the re 
quired strength, but when they are subjected to high tem 
perature when wet, they rapidly scorch and rot and be 
cause of this destruction they have frequently been made 
partly of asbestos or similar heat and acid resistant ma 
terials, retaining a large proportion of warp ends of cot 
ton to assure the required strength. 
The desirability of two types of warp ends has fre 

quently been met by the use of two plies of filling, and 
frequently two plies of filling and warp ends making com 
plete plies, and it is one object of this invention, using 
two plies of filling, but not two distinct plies of filling 
and warp ends, to completely cover the top of the felt. 
with one material, such as asbestos forming the face 
warps and not to have any of that material in the bot 
tom ply, thus making a felt which is primarily heat re 
sistant and non-absorbent on the top, and strong through 
out. The strands which constitute each face appear 
only on that face. 
Another object of the invention is to cover the filling 

with the asbestos or face warps, and this is accomplished 
by two face warps together passing over every upper 
ply filling, while only one passes directly under such 
filling, thus causing the face warps, when crowded to 
gether, to cover the upper filling. 
Another object is to make the face of the felt sub 

stantially a continuous surface to smoothly support the 
paper, and the bottom is quite open to allow the maxi 
mum drainage through the entire felt. 
The excessive use of asbestos has heretofore increased 

weight and expense, with corresponding loss of strength, 
and another object of this invention is to substantially 
lower the quantity of asbestos used by making substan 
tially all the back warps of cotton, so that, in a multi 
ply felt, the asbestos warps need not exceed fifty percent 
of the warp ends. 
To accomplish the above objects, in the preferred 

structure, each asbestos or face warp will bind two ad 
jacent fillings, and the back warps, where they cross the 
upper ply of fillings, will be covered by asbestos face 
WarpS. 

While several objects of the invention have been spe 
cifically set forth, there are also other objects and ad 
vantages included in its novel construction, which will 
become apparent as the nature of the invention is more 
fully disclosed in the following drawings, and described 
in the detailed description to follow in which: 

Figure 1 is a longitudinal sectional view of a felt hav 
ing two filling plies taken along line 1-1 of Figure 2, 
looking in the direction of the arrow, showing three as 
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2 
bestos warps, three cotton warps and two plies or rows 
of cotton wefts, or filling strands. 

Figure 2 is a top plan of the felt, showing only the 
asbestos warps and the filling in the face or uppermost 
ply, the warp and weft filling strands being spaced apart 
for convenience in illustration. 

Figure 3 is a longitudinal sectional view taken along 
line 1-1 of Figure 2, looking in the direction of the 
arrow, showing the manner in which a single asbestos 
warp is 'Superimposed upon a back warp, including the 
relative location of the filling in respect to the asbestos, 
face warp and a corresponding back warp. 

Figure 4 is a sectional view similar to Figure 1 taken 
along line 4-4 of Figure 5. - 

Figure 5 is a view similar to Figure 2 of a modified 
form of weave for the felt. 

Figure 6 is a sectional view similar to Figure 3 taken 
along line 4-4 of Figure 5 looking in the direction of 
the arrow. 

Figure 7 is a sectional view taken along line 7-7 of 
Figure 8, looking in the direction of the arrow. 

Figure 8 is a view similar to Figure 2 of another modi 
fied form of weave for the felt. 

Figure 9 is a sectional view taken along line 7-7 of 
Figure 3, looking in the direction of the arrow, similar 
to Figure 3. 

Figure 10 is a sectional view similar to Figure 1 of a 
fabric having three filling plies taken along line 10-10 
of Figure 12, looking in the direction of the arrow, show 
ing two facing asbestos warps and four back cotton warps. 

Figure 11 is a sectional view taken along line 11-11 
of Figure 12, looking in the direction of the arrow. 

Figure 12 is a top plan view similar to Figure 2 of still 
another modified form of weave of the felt. 

Figure 13 is a sectional view taken along line 13-13 
of Figure 12, looking in the direction of the arrow. 

In referring to the drawings similar reference char 
acters are used to indicate the same or similar parts in 
the different figures. 
The figures are drawn to an enlarged scale and are 

largely diagrammatic in nature. Also for the purpose 
of the description the surface of the felt carrying the 
asbestos strands will be referred to as the face, or top 
of the felt, while the opposite side will be referred to 
as the back or bottom side of the felt. 

Referring first in particular to Figures 1, 2 and 3 the 
Weave pattern of the felt is shown made up of warp. 
strands 1, 2, 3, 4, 5, 6, 7, 8 and 9. Warps 4 to 9 are 
facing warps of asbestos and are so woven into the fabric 
as to cover the complete face of the material, while 
back Warps 1, 2 and 3, are in this instance cotton and 
make up the central and back portions of the felt, con 
necting the filling plies together and at the same time 
providing strength to the felt. The asbestos strands 7, 
8 and 9 in Figure 2 are shown for the purpose of show 
ing the continuation of the weave pattern. The wefts 
are in two plies, one adjacent the face as illustrated by 
numerals 10 to 18 and the other adjacent the back, illus 
trated by numerals 19 to 27. Each row of filling has 
the same number of strands, arranged one above the 
other in a plane normal to the parallel face and back 
of the felt. Referring now in particular to Figure 2, there 
is shown the plan view of the face or asbestos warps 
4, 5 and 6 and 7, 8 and 9 illustrating the continuation 
of the Weave pattern, a single set of warps consists of the 
three face asbestos strands 4, 5 and 6 and three back 
cotton warps 1, 2 and 3. In describing the details of the 
Weave, it will be noted that the face asbestos warp 4, 
starting from the right in Figure 2, passes under weft 
11, over wefts 12 and 13, under weft 14 and over wefts 
15 and 16, under 17 and over weft 18. Face warp 5 
extends over Wefts 10 and 11, under weft 12 over wefts 
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13 and 14 under weft 15, over wefts 16 and 17, and 
under wefts 18. Face warp 6 extends under weft 10, 
over wefts 11 and 12, under weft 13, over wefts 14 and 
15, under weft 16 and over wefts 17 and 18. 
Extending under each of the facing asbestos strands are 

back cotton warps, 1, 2 and 3 which may hereinafter be 
referred to as companion strands. The facing asbestos 
warps are comparatively fluffy and of lesser tensile 
strength in comparison to the cotton warps, and each as 
bestos warp overlies a companion cotton warp 1, 2 or 3. 
When the warps are tightly pressed together in the weav 
ing process, the asbestos strands spread out to cover the 
complete surface of the face of the felt. The back warps 
engage both plies, the top and bottom rows of the weft 
or filling and carry substantially the full load of the ma 
terial. 

Referring now in particular to the weaving of the back 
warps, 1, 2 and 3 the warp 1 is shown beginning at the 
right extending over weft. 10 in the top row, under weft 
20 in the lower row, over wefts 2 and 13 in the top row, 
under weft 23 in the lower row, over wefts 15 and 16 in 
the top row, under weft 26 in the lower row and over 
weft i8 in the top row. The back warp. 2, beginning 
from the right, overlies wefts 10 and 1 in the top row, 
and passes under weft 2 in the lower row, over wefts 
13 and 14 in the top row, under weft 24 in the lower 
row, over wefts 16 and 7 in the top row, and under 
weft 27 in the lower row, and underlies asbestos strand 
5. The back warp 3, begining from the right, extends 
under weft 19 in the lower row, over wefts 11 and 12 in 
the top row, under weft 22 in the lower row, over wefts 
14 and 15 in the top row, under weft 25 in the lower row 
and over wefts 17 and i8 in the top row and underlies 
the asbestos warp 6. 
The relative location of the asbestos warp and its 

companion back warp in the finished weave is clearly 
shown in Figure 3. 

It will be noted that the asbestos warp does not en 
gage any of the wefts 19 to 27 in the lower ply, but only 
engages the wefts in the upper row and that each asbestos 
warp extends over two wefts and then under one. 

Referring now to Figures 4, 5 and 6, this felt is also 
composed of three facing asbestos and three back warps 
and two transverse rows of weft or filling to make up a 
two ply felt. The facing warps of one set are numbered 
28, 29 and 33, and each passes over two wefts and then 
under one. Two sets of facing warps are illustrated, the 
others being numbered 31, 32 and 33. To each set of 
facing warps there is a set of back warps, 34, 35 and 36, 
and under each facing warp is a back warp, as shown 
in Figure 6. Each ply is composed of an upper layer 
of filling, 37, 38, 39, 40, 43, 42 and 43, reading from 
the right in the figures. The lower ply filling wefts are 
numbered 44, 45, 46, 47, 48, 49, 50 and 51, all as shown. 
In this modification the top filling wefts are midway be 
tween each two lower wefts. 

In describing this form of weave the facing asbestos 
warp 28 extends under wefts 37, 40, and 43, and over 
wefts 38, 39, 41 and 42 in the upper ply. The facing 
asbestos warp 29 extends under wefts 38 and 41 and over 
wefts 37, 39, 40, 42 and 43 and asbestos warp 30 ex 
tends under wefts 39 and 42 and over wefts 37, 38, 40, 
41 and 43. 
The back warps engage every third weft in both the 

top and bottom rows of the filling. It will be noted in 
Figure 6, showing only two warps, the facing asbestos 
warp 28 and the back warp 34, that the back warp 34 
does not extend over two consecutive top wefts as does 
warp 1 in Figure 3. - - 

In this modification also, two facing warps next to each 
other cover every weft beneath which a single facing 
Warp extends, the two expanding laterally and covering 
the wefts when the strands are packed together. 
A further form of the invention is illustrated in Figures 
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4. 
7, 8 and 9. It will be noted that the facing asbestos 
warps have substantially the same relation to the upper 
ply wefts as they have in Figures 4, 5 and 6. The back 
warps are in reverse to the weave shown in Figures 1, 2 
and 3. A simple illustration of this is shown in Figure 9, 
showing a single facing asbestos warp 52 and the com 
panion back warp 58, in which the back warp 58 is shown 
extending over wefts 62, 65 and 68 in the upper row of 
filling and under wefts 72, 73, 75, 76, 78 and 79 in the 
lower row of filling. That is, the warp 58 engages one 
weft in the upper row and passes under two wefts in the 
lower row and again passes over one weft in the top row, 
throughout the length of the felt. The other two back 
warps of the set pick up the other two filling wefts in 
succession, for example warp 59 extends over wefts 63, 
66 and 69 in the top row and pass down and under wefts 
73, 74, 76, 77 and 79 in the lower row. Warp 60 ex 
tends over wefts 64, 67 and 70 in the top row and under 
wefts 71, 72, 74, 75, 77 and 78 in the lower row. Here 
again the facing asbestos warps overlie the back warps. 

In this modification also, two facing warps next to each 
other cover every weft beneath which a single adjacent 
facing warp extends, the two expanding laterally and 
covering the wefts when the strands are packed together. 
A still further modification of the improved invention 

is shown in Figures 10, 11, 12 and 13. In this form only 
two facing asbestos warps are used, and there are four 
back warps which all together make up a set in the weave. 
In Figure 13 there is shown facing asbestos warp 80, a 
back warp 82 underlying the facing asbestos warp and a 
lower back warp 83. In Figure 10 there is shown the 
facing asbestos warp 81 and an underlying back warp 
84 and a lower back warp 85. The combination of these 
two illustrations is shown in Figure 11, and it will be 
noted that in this form the ratio of back to facing warps 
is two-to-one. It will also be noted that in this form 
the filling wefts are arranged in three rows or plies, a top 
row and a bottom row of an even number of strands ar 
ranged one above the other as described for Figures 1, 2 
and 3 and an intermediate row located in the center, mid 
way the interval of and between the top and bottom rows 
of wefts. Referring again briefly to Figure 13 the facing 
asbestos warps extend under weft 91, and over wefts 86, 
87, 88 and 89 in the top row. Immediately underlying 
the facing asbestos warp is the upper back warp 82 ex 
tending likewise under weft 91, but only over wefts 86 
and 88 of the top row. Adjacent and alongside the com 
panion back warp 82, is a lower back warp 83 which is 
interposed longitudinally between the several facing as 
bestos and their underlying companion back warps. As 
shown in Figure 10, the back warp 84 and the facing 
asbestos warp 81 are placed in substantially the same re 
lationship as shown in Figure 13 for the facing asbestos 
warp 80 and the upper back warp 82, after which a sec 
ond lower back warp 85 is shown between the combina 
tion facing asbestos warp 8 and its companion upper 
back warp 84 and the next facing asbestos warp and 
upper back warp combination, all of which set up a 
weave pattern of six threads, two facing asbestos warps 
and four back warps. 

Figure 11 shows the complete set of warps, as pre 
viously described for each of the facing asbestos warps 
and the back warps as shown in Figures 10, 12 and 13. 
As shown clearly in Figure 11, the two lower back 
Warps 83 and 85 pass alternately over and under adja 
cent wefts in the lower and intermediate rows, the lat 
ter being indicated at 90, 91 and 92, uniting them to 
gether, while the upper back warps unite the upper and 
intermediate wefts together according to the pattern de 
scribed. 

In this last modification two facing warps next to each 
other in each set in the top ply cover every top weft, 
the two expanding laterally and covering the weft when 
the strands are packed together. 

It will be noted that the facing asbestos warps ex 
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tend above the upper back warps in all forms of the 
weave to construct a felt having a face completely cov 
ered by the facing warps, and a relatively open back. 
This construction produces a felt in which the strength 
is greatly increased in proportion to its weight, and in 
which the facing warps are firmly held and subjected to 
substantially no strain. 
Now that the purposes and advantages of the weave 

of the invention have been fully described and clearly 
illustrated, what is claimed as new and is desired to be 
secured by Letters Patent is: 

1. A multi-ply woven felt having two or more plies of 
filling wefts running transversely of the felt and a plu 
rality of warps extending longitudinally of the felt ar 
ranged in sets of facing and back warps comprising the 
weave pattern at least one-third of the total number of 
warp strands of each set constituting facing warps, the 
facing warps passing downwardly from the top of the felt 
substantially through one-half the thickness of the felt 
and extending alternately over two filling wefts in the 
top ply and under one weft, the back warps being inter 
woven to unite all the plies of the filling wefts together, 
each back warp uniting the top ply filling weft being 
covered by a facing warp and the back warps include 
at least three strands for each set comprising the weave 
pattern. 

2. The felt of claim 1 in which the facing warps in 
clude a plurality of strands for each set comprising the 
weave pattern. 

3. The multi-ply woven felt as claimed in claim 1 
and having two plies of filling wefts running transverse 
ly of the felt positioned one above the other and a plu 
rality of warps extending longitudinally of the felt and in 
which one-half of the total number of warp strands of 
each set constitute facing warps, the facing warps being 
interwoven only with the wefts of the upper ply, the 
remaining warps being interwoven with both plies of 
wefts and each facing warp overlying one of the uniting 
Warps. 

4. The multi-ply woven felt as claimed in claim 1 and 
having three plies of filling wefts extending transverse 
ly of the felt, the wefts of the top and bottom plies be 
ing located one above the other and those of the inter 
mediate ply being located midway between the wefts and 
of their intervals of the top and bottom ply and a plu 

trality of warp strands extending longitudinally of the 
felt having a ratio of two facing warps to four back 
Warps, two of the back warps being companion back 
warps to the facing warps, the two facing warps extend 
ing alternately downwardly from the top of the felt 
and under alternate intermediate wefts and upwardly and 
over two top ply wefts, the two companion warps un 
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6 
derlying the two top wefts and the other two back 
warps being interwoven between the bottom and inter 
mediate plies and positioned one between each facing 
warp and its companion warp. 

5. The multi-ply woven felt as claimed in claim 1 and 
having two plies of filling wefts running transversely 
of the felt and located one above the other in a plane 
normal to the face of the felt, a plurality of warps ex 
tending longitudinally of the felt in the ratio of three 
facing warps to three back warps for each set, the fac 
ing warps extending successively under every third weft 
and over two successive wefts in the top ply, the back 
warps extending successively under every corresponding 
third weft in the bottom ply and over the same two 
upper wefts as covered by the facing warps, and under 
lying the facing warps throughout their length. 

6. The multi-ply woven felt as claimed in claim 1 
and having two plies of equally spaced filling wefts run 
ning transversely of the felt located one above the other, 
the wefts of the upper ply being above the intervals be 
tween the wefts in the lower ply, comprising a weave pat 
tern of three facing warps and three underlying com 
panion warps, the facing warps extending successively 
under every third and over the next two wefts of the 
top ply wefts, the three companion warps underlying 
the three facing warps and extending successively over 
only one of every three of the wefts traversed by the 
facing warps in the top ply of wefts and under every 
third weft in the bottom ply of wefts. 

7. The multi-ply woven felt as claimed in claim 1 
and having two plies of filling wefts running transversely 
of the felt located one above the other, in a plane nor 
mal to the face of the felt, a weave pattern of a set of 
six warps extending longitudinally of the felt one half 
of which are facing warps adapted to be woven along the 
top Surface of the felt, and extending under every third 
weft in succession in the top ply of wefts, the remain 
ing three warps underlying the three facing warps and 
extending successively over every third weft in the top 
ply and under the next two wefts in the bottom ply in 
succession. 
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