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(54) FILAMENTOUS MATS 

{71) ·we, AMERICAN AIR Fn.TER CoM-
P~Y, INC., a Corporation organised and 
existing under the Laws of the State of Dela:. 
ware, United States of America of 215, 

5 Central Avenue, Louisville 8, Kentucky, 
United States of America, do hereby declare 
the invention for which we pray that a patent 
may be granted to us, and the method by 
which it .is to be performed, to be particu-

10 · 1arly described in and by the following state­
ment: -
· The present invention relates to a method 

for making expanded filamentous mat. 
. One method of making an expanded fila-

15 mentotis mat which is well known in the art 
· includes traversing a filament feeding appar­
atus back and forth axially along a down­
tuming edge of a horizontally disposed rotat­
ing drum and feeding filaments, for example 

20 molten glass, from the filament feeding appar­
atus to the roating drum. Flaments are col­
.lected on the rotating drum and the filament 
.feeding apparatus is traversed back and forth 
along the downturning edge of the driim a 

25 plurality of times at selected traversing speeds 
so the filaments are drawn to the rotating 
drum to form a condensed mat having over­
lying layers of filaments. Each layer of the 
condensed mat includes filaments · lying fu 

30 approximate parallelism and the filaments of 
adjacent layers cross each other. The con­
densed filamentous mat is cut from the' drum 
as a planar condensed mat, which is then 
drawn in a direction generally transverse the 

35 lay ·of filaments to stretch the mat lengthwiSe 
s~ the ·individual filaments are separated. Be­
cause of the characteristic disposition of fila­
ments in the condensed mat, some of the fila­
ments in each layer curl during the drawing 

40 operation, and the curled filaments increase 
the thickness of each layer of the mat so the 
over-all thickness of the expanded mat is 
greatly increased. The expanded mat is fluffy, 
is much longer and. much thicker than the 

45 original condensed mat, and the average fila­
ment concentration of the mat is decreased be'-

[Price Ss. Od. (25p)] 

cause of the separation of the filaments which 
occurs during the eXpansion. 

For ceJ,"tain applications it is desirable to 
provide a definite filament con~tration in 50 
selected portions of a filamentous mat and 
in some .such applications it is desirable to 
manufacture filamentous mats which include a 
thin skin-like layer of very high filament con­
centration at a selected location within the 55 
mat. Such skin-like layers, or layers of high 
filament concentration, provide support and 
dimensional stability to the fluffy portions of 
the expanded mat having low filament con­
centration. When such. a product is used to 60 
filter a fluid stream to remove particulate 
matter from the fluid stream, the skin-like 
layer of high filament concentration can ad­
vantageously .facilitate ·the .removal of ex­
tremely fine particles from the fluid stream. 65 

The method. of the present invention pro­
vides means by which an expanded filament­
ous mat can be formed and the filament con­
centration in selected layers or at a selec-
ted location in the mat can be controlled 70 
in a straight-forward, economical manner 
without; significant modification of conven­
tional equipment. A compressed skin-like layer 
of extremely high filament concentration can 
be formed within an. expanded. mat and the 75 
location of the skin-like layer can be selec-
ted to. provide desired characteristics in the 
finished product. 

Accordingly this invention provides a 
method for making expanded filamentous mat, 80 
which method comprises feeding filaments 
from filament feeding means to filament col­
lector means; collecting filaments on the col­
lector means to form a c0ndensed filament-
Oi.1s mat; applying a first binder on a first 85 
portion of the condensed filamentous . mat; 
applying a second binder to a second portion 
of the . condensed filamentous mat wherein 
the viscosity of the binder on one portion of 
the mat is greater than the viscosity of the 90 
binder on the other portion of the mat a:t a 
selected temperature;· releasing the e<;>nd.ensed 



2 ],212,843 2 

filamentous mat from the collector means to 
form a planar mat; Stretching the planar mat 
in a ·direction transverse to the general direc­
.tipn -of . ·lay .of the filaments to separate the 

:5 :filaments so ·that some of the filaments curl 
:11tlli.·-.i>~ the thickness of the mat to form 
an -eqlanded filamentous mat; heating the 
~ded mat .to the selected temperature to 
.soften the ·binder on one portion of the mat; 

.10 reori.e.oting filaments of the portion of the mat 
where the ·hinder is softened; and hardening 
the sOftened binder. 

A preferred methQd in accordance with this 
invention is one wherein filaments are collec-

15 ted on the filament collector means at a selec­
ted angle of lay relative to a selected axis of 
the collector means to form the first portion 
of the condensed filamentous mat to which 
the first binder is JWplied and wherein other 

20 filaments are collected . on the filament .col­
.lector, means at· a .second ang!e of lay relative 
to a selected axis of the collectQr means .to 

. form· the second :porti9n of the condensed.fila-
mentous mat to .which the fu:st binder is 

25 applied and-wherein other .filaments are.collec­
ted on·the filament collector means at a second 
angle .of lay relative to the .selected --axis of 
:the collector means to form the .second.portion 
of the condensed filamentous mat .to .whieh 

30 the second· binder is applied. 
Referring .to . the a.€companying drawings 

which. discloses one advantag;eous .embodiment 
of· the present invention; 

.Figure 1 shows a diagrammatic view of an 
35 apparatus for forming a condensed filamentous 

mat on a rotating. drum; . 
Figure 2 is a .view .taken .alGng a plme 

passing· through line 2-2 -.of Figure 1; 
Figure 3 is a diagrammatic .. plan view 

40 showing the .expansion of. a filamentous mat. 
The appamtus for .forming a .. condensed fila­

mentous mat as .shown in .F"igures · 1 and 2 in­
cludes a ·filament feeder 1 whicll axially :tra­
verses a rotating .drum ·11, .which .can be 

45 rotated by means not.shc>wn,.abpv.e and-gener­
ally parallel ·to the down-:tuming .edge (as 
viewed in .plan) of .the .drum .. Filaments of 
selected material, for example molten _glass, 
are .fed from orifices (not shown) in the bot-

50 tom ,of .feeder· 1 to be ·attenuated by ·and 
collected .upon ·rotating .drum 11. ·ne orifices 
in the bottom of feeder 1 .can•. be .arranged in 
any desired geometric .. configuration, for ex­
ample in longitudinally .extending rows to 

55 feed filaments to the,drum·on a selected pat­
tern. The .diameter ·of filaments 15 .drawn 
from feeder -1 to drum 11 is influenced 
by the speed of rotation·of..drum ll, arui the 
.diameter .and the temperature of·the.orifices. 

60 As shown in Figures Land 2, .tracks 8 are 
provided· abov.e the .do~ttirning edge of 
drum 11 and .filament feeder 1 can be driven 
·back and forth ·along .tracks 8 in reclpro­
catory traverses. Feeder 1 is cooperatively 

65 attached to an endless chain 12 which is 

driven by a sproCket 3 turned hf variable 
speed drive means 10. Endless chain 12 also 
turns around idler sprocket 7, where sprockets 
3 and 7 are mounted a selected distance apart 
and can advantageously be mounted at oppo­
site ends of drum 11. Chain 12 is coopera­
tively joined to feeder 1 by :means of a pin 
13 which nests in a vertically extending pin­
receiving slot 14 of arm 2 which . is joined 
to filament feeder 1. Pin 13 is free to move .75 
in a vertical. direction in slot 14 while fila­
ment feeder 1 moves in a generally hori­
zontal direction along tracks S in response to 
movement of chain 12. 

As .feeder 1 is reciprocated back and forth 80 
aboVe the down-turning edge of drum 11, pin: 
13 moves with cltain 12 in one horizontal 
direction between sprockets 3 and 7 to drive 
.filament feeder 1 accordingly. At the end of 
a feeder . traverse, ·pin 13 reaches one of .the 85 
sprockets, .for example, sprocket 3, and moves 
around the sprocket in a generally ·vertical 
. direction in slot 14 so there is relatively little 
horizontal movement of ·feeder 1 as pin 13 
moves around sprocket 3. As pin 13 leaves 90 
sprocket 3, feeder 1 is driven at the same 
·horizontal speed as chain 12 but in a direc-
tion opposite to the direction of travel -before 
pin l3 passed around the sprocket. It will be 
realized that a similar sequence of events 95 
occurs as. pin 13 passes around each sprocket 
and therefore filament feeder. 1 is driven back 
and forth along tracks 8 ·in reciprocatory 
traverses extending generally .from sprocket 
. 3 . to sprocket 7 along the aforementioned 
down-turning edge of rotating ·drum 11. 

The angle of lay filaments deposited on 
drum 11, which is the same as ·the angle 
of lay of the filaments of the ·planar mat 

. removed from . the drum, .can be .measured 
as the angle ·between a transverse axis of . the 
chum and the projection of filament -15 -on 
a plane passing longitudinally through the 
drum. The -angle of lay is determined by the 
traversing speed of feeder 1 along . the down­
turning edge of drum 11 relative to the-rota­
tional speed of drum 11. It -will . be noted 
that the angle of lay of filaments 15 is 
measured in a first quadrant for those fila­
. ments · deposited on drum 11 as feeder l 
traverses drum 11 in one direction and when 
~ . .direction-.of ·travel of feeder 1 is in an 
opposite direction the angle of lay is measured 
in a mirror quadrant. It will therefore be 
understood that if the linear travers~ -speed 
. of feeder 1 is the same for successive tra:ve:i:ses 
in opposite directions .along drum 11, the 
angle of lay of the filaments deposited cm 
drum 11 is the same, even through-the angles 
are measured in mirror quadrants for -adja­
cent filament layers. 

Assuming no change in speed of rotation of 
drum 11, the angle of lay of filaments de­
posited on drum 11 can he selectively changed 
by varying the linear traversing speed of 
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·feeder J. Inereasing :the ·fieeder •traversing 
speed increa*'8 , the :angle· ;ef ~y of filaments 

\., ..... /n. ·the .dtun11:, .iand ·therefore :the -angle of. lay 
· , of ·filaments of the fully formed CGndensed 

;5 planar ·inat ·suBsequently removed -frcmi the 
drum. The angle ·.of Ja,y of the ·filaments 
in the :planar mat determines :tke length to 
·which ·the planar mat can =be stretched during 
an,~pansion :step wherein the ·mat is drawn 

10 ·in ·a. : direction transv.er.se ·the }3y of the · fila­
ments, ad as is :known. in. the art, th~ greater 
the angle of lay of filaments in the '.planar 
mat ·the ·.shert-er •the ultimate len,gth:.of the 
: .stretched mat. . · 

·15 ,During the. stretchigg -operatian, .the: fila-
ments of each .layer of the coodensed ·mat 
;fkst ·separate ·and buclde .or ,curl :So ·the mat 
expads ·in thiclmess . ..If the .mat -is· stretched 
far enough,· the fi1aments. or "layers of: filaments 

20 are· stretched ·to their ultimate length, which 
is .determined by:tbe .angle.-0f Jay of'.fimneats 
in the condensed mat before· expansion, and 
the ·filaments are drawn str,aight. The 
stlla·ightened filaments lose their curled con-

::25 figuradon. Filaments ,in -other la.yers or por­
ticms of the ·mat which were deposited ·at 
lesser angles of lay than the :straighten~ 
filaments are not drawn . ta their ultimate 
.length and:remain.cuded·to pr~vitle expanded 

·30 Buffy pertions of the :expanded ·mat. 'If a 
·condensed -mat ·including layers of filaments 
at different angles ef Jay is expanded until 
·the filaments ·.deposited at the .great:er .angle 
of lay are drawn to their ultimate -length 

35 and are straightened, the resulting mat in­
cludes thin· layen of substantially. straightened 
. filaments . and . fluffy layers of curled filaments 
cGrre&pmuiing ·to layers of· filaments dep.osited 
at. lesser angles ·of lay which are ·not -.straigh-

40 . tened. during ·the expansi611. · · 
A filamentous -mat is formed· on :a. col-lect­

ing means, for example a .rotating drum as 
shown in Figures · 1 .and 2, .·and, different layers 
.of the mat are sprayed with· .different -ad-

45 v.antageously ··selected. binder substances. The 
binder -am ·be applied, -for .ex~ple, by. a 
·sprayer 18 ·which tra:verses ··the drum .during 
the deposition .ef the filaments. By the mediod 
of ·the -pr~sent invention, the cencdens~··mat 

50 can .include ·filaments at mtly · 'OJ!e . angle of 
lay .and . the desired characteristics can ·.be 

. obtained.· by ·;pl'()per manipulation -of the. binder 
system ,or the mat formed •on the ·drum can 
include layers .Gf filaments at different angles 

55 of lay. 
:In<.eee e1'lllllp1e, a ,condensed ~t can .. be 

formed ·OD drum 11 .to include oae first per­
tion including at least one layer deposited 
when feeder ·l traverses .drum 11 at ·a l'Cla-

60 : tively high . rate. of speed SQ ·the filaments -are 
. deposited· on. drum 11 at a· fir-st angle ·of. lay. 
The first portion is sprayed .with a binder 
-solution having .a selected :viscosity-tempera­
ture relationsbq,. A -second portion ·of the 

(j5 ,filamentaus mat, in.eluding at least one layer 

,of filaments, ·is then ,f0rmed when the :fila­
.ment feeder traverses the :rotating drum at 
relatively low. Tate of speed, less .than the 
.av.erage speed :of the filament feeder .during 
the formation of the first .. portion of the mat, 70 
so filaments are deposited at .a lower angle 

·of lay. The ·,seCond formed portion of the ~ 
. filamentous mat is ·sprayed with a second >r 
· selected ·bincler ·also having a ·seleeted vis- / 
cosity•temperature relationship. In accordance 75 
with the present invention, the relative vis­
cosity relationship of. the :different binders is 
such that at a selected temperature the vis-

80 
. cosity of one binder, the second binder in this 
. example, is greater than . the viscosity of . the 
other binder, in this example the first binder, 
so that .at the selected temperature, the first 
binder is softened to. pennit reorientation of 
filaments in the first formed portion of the 
filamentous mat while the second binder is in 85 
a · relatively more viscous condition to restrict 
movement of filaments of the second· portion. 

It is to be noted that the second formed 
portion of the mat can alS<> include groups 
of filaments . formed by periodically stopping 90 
the traversing ·motion of .feeder 1 during the 
formation of the second portion of the fila­

.mentous mat so filaments are drawn directly 
to the rotating drum at essentially a zero ·angle 
of lay and. fall on top of one another in con- 95 
tiguous relation. The strands so formed are 
composed of multi-filaments and remain 
grouped· in the form of multi,. filament strands 
throughout the further processing of the mat. 

·The .grouped filaments can be considered as 
monofilaments and .can be selectively distri­
buted throughout the mat to control the fila-
ment density in selected portions of the mat. 

The binder applied to . a selected portion 
of the. mat during the formation of the 
condensed mat may be softened after the 
is expanded to allow filaments of that portion 
to be freely or selectively . reoriented. While 
the ,binder in one portion of the mat is 
softened:. the binder in another portion of the 
mat is maintained in a relatively viscous con­

. dition to hold· the filaments· in their expanded 
or.ientation. 

In the .example of Figure 3, mat 20 is 
stretched to expand the mat .as hereinbefore 
described and the expanded .mat is passed 
thrt>ugh an oven 28 on -a conv'eyor 23. The 
binder in one portion ofthe mat is softened to 
allow reorientation of the: filaments in the one 
portion, while· the binder in the. other :-portion 
()f thefilamentousmat·remains·in a· highly vis­
cous condition to prevent the reorientation 

.. of the~ filaments of· the second· portion. 
'Ib.e binder on the one portion which ad­

vantageously is softened at the selected tem­
perature and . is used in the formation of the 
one portion of the ·filamentous mat, .can be, 
for example, composed of the reaction pro-
duct of L7 parts of urea with one part 
of formaldehyde· in a s()lution with solids 
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concentration approximately 65 %'· The· binder 
·on· the other portion used in the fonnation 
of the other portion of the mat which haS a 

. higher viscosity at the selected·· tem~ature 
5 can .for example ·be of the same general com­

position but with a higher solids concentra­
tion so the viscosity is higher at the Selec­
ted temperature. The binder on the other por­
tion can also be a thermosetting . eomposition 

10 which is advantageously thermally reacted 
at ·the selected temperature while the binder 
on the one portion is softened. · · · ·· 

The filamentous mat, ·including ·the · one 
and the other formed portions, can ~. cut 

15 parallel to the longitudinal axis of drum· 11 
and ·removed from the dium as a coriden8ed 
mat 20. In the example of the figures mat 
20 includes at least one portion, or· number 
of layers· 21, deposited on drum ll at iri-

20 creased angle of lay, and at least one portion, 
or number of layers 22, deposited at lesser 
angles of lay. Mat 20 can be drawn by hand 
or other suitable means in a direction trans­
verse the general direction of lay of the fila-

25 men.ts in the mat and· during· the stretching 
operation, mat 20 is lengthened in the direc­
tion of draw so the filament curl and the 
thickness of the mat 20 is increased to form 
an expanded mat 29. Expanded mat 20 in-

30 eludes expanded portion 21a, which results 
from the expansion of layer 21, •and a·. por­
tion 22a resulting from the ·expansion of 
portion 22 of mat. The expanded thiekness of 
portion 21a is less than the expanded thick-

35 ness of portion 22a because the increased 
angle of .Jay of filaments in portion 21 per­
mits less curling and expansion than is · ex­
perienced by layers 22 deposited on drum 
11 at lesser angle of lay. 

40 An expanded filamentous mat in accordance 
with the invention can include ohly curled 
fibers, or, as hereinbefore described where it 
is desired to form a skin-like layer in· the 
final product, the condensed mat can include 

45 selectively distributed layers of straightened 
filaments. · When this procedure is followed, 
the resulting stretched mat includes expanded 
layer of curly filaments and selectiVely dis­
tributed, relatively thin, layers of generally 

50 straight filaments~ · 
In the example .of the present invention; as 

shown in Figure 3, oven 28 includes beat 
source 27 to heat the expanded mat to the 
selected temperature so the binder in the first 

55 portion 21.a is softened, and the filillllents of 
the portion of the expanded mat including 
the softened binder are reoriented while the 
binder· is in softened condition; In the ex­
ample of Figure 3, if ·mat 20 is ·not stretched 

60 to the ultimate length of the filaments· of por­
tion 21 the filaments of layer' 2fa can be 
compressed to seleCtively decrease the thick­
ness of layers 21a. Figure 3 is an. illustration 
of an example where the :filaments of the 

65 expanded mat are not stretched to the • ulti-

·mate length·· so ·there is oompression of layers 
2la when . the' biildet is softened. ' ' : 

, At 24 ' the · 'bindei' in · portion 2fa begi~ 
to ·soften arid · oomptession begins , as shown 
by the decreasing thickness of layer 21a. At 70 
point 26, as indicated, the. binder has been 
softened and compression is ·complete so 
that the filamentous mat emitted from oven 28 
include8 an expanded ·portion 22a and a coin­
pressed portion 21a. Compression tneans ·can 75 
be provided · to · facilitate compression of the 
mat, or. (it has been recognized ·that by the 
method in accotdanee with · the present in­
vention as shown in the example of: Figure 
3, the weight of: layers 22a can be utilized 80 
to provide. the compressive force necessary ·to 
decrease the' thickness of portion 21 a selected 
degree · so ·additional equipment. is not neces-
sary to acco~plish the compression. 

If the fila'.ments of layer 21a of expanded a.5 
mat 29 have been stretched to their ultimate 
length, · softening the . ·binder facilitates re­
orienation of. ~e already essentially straight 
·:filaments to ·provide more uniform configura-
tion and ·distribution so there is correspond- 90 
ingly less deerease in the thickness dur-
ing compression. 
, After the compression of. the filamentoµs 
mat, the binder can. be ·hardened in a con­
venient manner, for exa~ple, by heating 95 
the binder (to ·cµre the r~in) or by cooling 
the 'binder to permit solidification. The fila-
. mentous mat is .then packaged for further 
'processing .. 

WHAT WE O..AIM IS:_, . 100 
. '. A method.. for making expanded fila­
mentous niat, which method ci>mprises ·feed-
ing filament8 from• filament . feeding means 
to filament collector · means; collecting fila­
ments on the collector means to form a con- 105 
· densed filamentous mat; applying a first 
})inder on a ~t portjon of the condensed .fila­
mentous mat; applying a: second binder to a 
second· pOrtion of the condensed filamentous 
mat wherein the viscosity of the binder on 110 
one portion of 'the mat is greater than the 
viscosity of the binder on the other portion 
of the mat at a selected temperature; releas-
ing the conClensed filamen~ous mat from the 
coll~ctor means to . .form a planar mat; stretch- 115 
ing the planar mat in a direction· transverse 
to the genmal direction of lay of the fila,­
ments to. separate the. filaments so that some 
of the filaments curl and expand the thick-
ness of· the mat , to form an: ~anded· fila- 120 
mentous mat; heating the expanded mat to tpe 
selected temperature to soften the binder 
on one portion of the mat; reorientaing fi.111-
ments of the ·portion of the mat where the 
binder· is . softened; and . hardening the 125 
s6ftened bindei:. .. · . · · . 

2. A ·m~thod according to claim ·1. wherein 
filaments ate ~llecte4 on tne filameilt oollector 
means at .a &elected ·angle· of lay relative to 
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concentration approximately 65 % . The binder 
on the other portion used in the formation 
of the other portion of the mat which has a 
higher viscosity at the selected temperature 

5 can for example be of the same general com­
position but with a higher solids concentra­
tion so the viscosity is higher at the selec­
ted temperature. The binder on the other por­
tion can also be a thermosetting composition 

10 which is advantageously thermally reacted 
at the selected temperature while the binder 
on the one portion is softened. 

The filamentous mat, including the one 
and the other .formed portions, can be cut 

15 parallel to the longitudinal axis of drum 11 
and removed from the drum as a condensed 
mat 20. In the example of the figures mat 
20 includes at least one portion, or number 
of layers 21, deposited on drum 11 at in-

20 creased angle of lay, and at least one portion, 
or number of layers 22, deposited at lesser 
angles of lay. Mat 20 can be drawn by hand 
or other suitable means in a direction trans­
verse the general direction of lay of the fila-

25 ments in the mat and during the stretching 
operation, mat 20 is lengthened in the direc­
tion of draw so the filament curl and the 
thickness of the mat 20 is increased to form 
an expanded mat 29. Expanded mat 20 in-

30 eludes expanded portion 2la, which results 
from the expansion of layer 21, and a por­
tion 22a resulting from the expansion of 
portion 22 of mat. The expanded thickness of 
portion 2la is less than the expanded thick-

35 ness of portion 22a because the increased 
angle of Jay of .filaments in portion 21 per­
mits less curling and expansion than is ex­
perienced by layers 22 deposited on drum 
11 at lesser angle of lay. 

40 An expanded filamentous mat in accordance 
with the invention can include only curled 
fibers, or, as hereinbefore described where it 
is desired to form a skin-like layer in the 
final product, the condensed mat can include 

45 selectively distributed layers of straightened 
filaments. When this procedure is followed, 
the resulting stretched mat includes expanded 
layer of curly filaments and selectively dis­
tri-buted, relatively thin, layers of generally 

50 straight filaments. 
In the example of the present invention, as 

shown in Figure 3, oven 28 includes heat 
source 27 to heat the expanded mat to the 
selected temperature so the binder in the first 

55 portion 21a is softened, and the filaments of 
the portion of the expanded mat including 
the softened binder are reoriented while the 
binder is in softened condition. In the ex­
ample of Figure 3, if mat 20 is not stretched 

60 to the ultimate length of the filaments of por­
tion 21 the filaments of layer 21a can be 
compressed to selectively decrease the thick­
ness of layers 21a. Figure 3 is an illustration 
of an example where the filaments of the 

65 expanded mat are not stretched to the ulti-

mate length so there is compression of layers 
21a when the binder is softened. · _ A 

At 24 the bindCL .. in portion 21a beg~,,~J 
to soften and compression begins as shown"~·, 
-by the decreasing thickness of layer 21a. At ·70 
point 26, as indicated, the binder has been 
softened and compression is complete so 
that.the filamentous mat emitted from oven 28 
includes an expanded portion 22a and a com­
pressed portion 2la. Compression means can 75 
be provided to facilitate compression of the 
mat, or (it has been recognized that by the 
method in accordance with the present in­
vention as shown in the example of Figure 
3, the weight of layers 22a can be utilized 80 
to provide the compressive force necessary to 
decrease the thickness of portion 21 a selected 
degree so additional equipment is not neces-
sary to accomplish the compression. 

If the :filaments of layer 2la of e."'l:panded 85 
mat 29 have been stretched to their ultimate 
length, softening the ·binder facilitates re­
orienation of the already essentially straight 
filaments to provide more uniform configura-
tion and dis_tribution so there is correspond- 90 
ingly less decrease in the thickness dur-
ing compression. 

After the compression of the filamentoµs 
mat, the binder can be hardened in a ·con­
venient manner, for example, by heating 95 
the binder (to cure the resin) or by cooling 
the binder to permit solidification. The fila­
mentous mat is then packaged for further 
processing .. 

WHAT WE CLAIM IS:- 100 
1. A method for making expanded fila­

mentous mat, which method comprises .feed-
ing filaments from filament feeding means 
to filament collector means; collecting fila­
ments on the collector means to form a con- 105 
densed filamentous mat; applying a first 
binder on a first portion of the condensed fila­
mentous mat; applying a second binder to a 
second portion of the condensed filamentous 
mat wherein the viscosity of the binder on 110 
one portion of the mat is greater than the 
viscosity of the binder on the other portion 
of the mat at a selected temperature; releas-
ing the condensed filamentous mat from the 
collector means to .form a planar mat; stretch- 115 
ing the planar mat in a direction transverse 
to the general direction of lay of the fila­
ments to separate the filaments so that some 
of the filaments curl and expand the thick-
ness of the mat to .form an expanded fila- 120 
mentous mat; heating the expanded mat to the 
selected temperature to soften the binder 
on one portion of the mat; reorientaing fila­
ments of the portion of the mat where the 
binder is softened; and hardening the 125 
softened binder. 

2. A method according to claim 1 wherein 
filaments are ·colleeted on the .filament collector 
means at a selected angle of lay relative to 
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a selected axis of the collector means to ·form rotating drum, the filaments being collected 
the first portion of the condensed filamentous upon the rotating drum as the feeder means 
mat to which the first binder is applied and is ,..reciprocated back and forth in successive 
wherein other filaments are collected on the traverses along the down-turning edge of the 50 

~ .filament coUector means at a second angle of rotating drum. 
lay relative to the selected axis of the col- 9. A method according to any one of the 
Jector means to .form the second portion of preceding claims wherein the condensed fila-
the condensed filamentous mat to which the mentous mat is removed from the collector 
second ·binder is applied. means by being slit in the axial direction 55 

10 3. A method according to claim 2 wherein of the collector means. 
the first angle of filament lay and the second 10. A method according to claim 8 or 
angle of filament Jay are equal. claim 9 wherein the filament feeder means is 

4. A method according to claim 2 wherein traversed at a relatively greater speed dur-
the first angle of filament lay is greater than ing the fonnation of the first portion than dur- 60 

15 the second angle of filament lay. ing the formation of the second portion so that 
5. A method according to any one of the the average angle of lay of filaments collected 

preceding claims wherein the second portion on the drum during the formation of the first 
of the mat is sprayed with a second binder portion is greater than the average angle 
having a viscosity greater than the viscosity of Jay filaments collected on the drum during 65 

20 of the first binder .at the selected ,tempera- the formation of the second portion; wherein 
tu re. the filamentous mat is stretched until fila-

6. A method according to claim 5 wherein ments of the first portion are drawn straight; 
the ~anded mat is heated to the selected wherein the expanded filunentous mat is 
temperature to soften the binder in the first heated to the selected temperature to soften 70 

25 portion of the mat, wherein the first portion the binder of the first portion, while binder in 
of the mat is compressed while the first binder the second portion remains in a relatively vis-
is in a softened condition; and wherein the cous condition; and wherein the binder in the 
first binder is hardened to maintain the first first portion is hardened. 

'• portion of the mat in a compressed con- 11. A method .according to an one of the · 75 
30 dition. preceding claims wherein a solution of the 

7. A method according to claim 4 or any first binder is sprayed onto the first portion 
claim when . :appendant thereto wherein the of the mat. 
condensed mat is stretched in a direction 12. A method for making expanded fila-
transverse to the direction of lay of the fila- mentous mat substantially as herein described 80 

35 ments of the condensed mat until the filaments ~d with reference to the 1lccompanying draw-
of the first portion of the mat are straightened mg. 
and the filaments of the second portion of the 13. Expanded :filamentous mat whenever 
mat remain in curled configuration. produced by the method claimed in any one 

8. A method according to any one of the of the preceding claims. · 85 
40 preceding claims wherein the filament collec-

tor means comprises a drum; and wherein the For the Applicant, 
filaments are collected on the drum by rotat- LLOYD WISE, BOULY & HAIG, 
ing the drum and by reciprocating the feeder Chartered Patent Agents, 
means longitudinally back and forth along a Norman House, 

45 down-turning edge of the rotating drum to 105-109, . Strand, 
distribute filaments longitudinally along the London, W.C.2. 
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