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This invention relates to ?brous bodies and more par 
ticularly to reticulated webs or structures formed or" 
?brous materials and to methods and apparatus for pre 
pan'ng such bodies or structures. 

Fibrous bodies or structures of ?ber-forming organic 
substances are generally formed from ?laments prepared 
by either extruding the ?ber-forming organic substance 
through an ori?ce or by spraying the organic substance by 
the use of spray guns and the like. Methods which in 
volve the extrusion of the ?ber'forming substance 
through ori?ces are limited to the use of certain sub 
stances which may be ?ltered and which possess certain 
other characteristim, including Wet and dry tensile 
strengths, necessary for the spinning operations. The 
?laments produced by conventional extrusion methods 
are continuous ?laments and the size or denier is limited 
by the extrusion characteristics of the substances or of 
the spinning solutions of the particular substance. In 
many instances, it is desirable to incorporate various solid 
materials, such as ?llers, into the ?bers or ?laments. 
However, it is not practical to do so when the material 
is to be extruded through ?ne ori?ces and the amount of 
foreign material which may be incorporated in the ?ber 
or ?lament is strictly limited. In the production of sheet 
material or padding from such ?lamentary materials, it 
is necessary to collect the ?laments and cut them to 
staple lengths. The staple is subsequently processed on 
conventional textile and felting equipment to form a 
woven sheet or felted layer or'mat. Where the ?lament 
is formed of a potentially adhesive substance and it is 
desired to produce a product, with or without non-ad 
hesive ?bers, wherein the ?bers are bonded together at 
their points of contact, it is necessary to subject the sheet 
or mat, as formed, to an activating treatment whereby 
the potentially adhesive ?bers become tacky or adhesive 
and are capable of bonding to other ?bers at their points 
of contact and then deactivate the ?bers. 
As an alternative, ?bres or ?laments may be formed 

from a wide range of substances by the' use of various 
types of spray guns. Because of the relatively large size 
of the spray gun ori?ces as compared to extrusion ori 
?ces such as those of a rayon type spinneret, for example, 
the limitations with respect to the characteristics of the 
spinning liquid are far less exacting than for the extrusion 
methods. Various materials such as ?llers, hardening 
agents, plasticizing agents and the like may be incor 
porated in the spinning liquids. If it is desired to form a 
product of potentially adhesive ?bers and non-adhesive 
?bers, the potentially adhesive ?bers may be produced by 
spraying into an air stream containing air-borne non-ad 
hesive ?bers and collecting the mixed ?bers, for ex 
ample as shown in the patent to Carleton S. Francis, Jr. 
No. 2,357,392. 7 

The general purpose of the present invention is to 
provide a method and apparatus for the preparation of 
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reticulated ?brous webs or structures .formed of dis 
continuous ?bers in random distribution. 
A further purpose of this invention is to provide a 

method for forming ?bers and reticulated webs or struc-" 
tures from organic solutions of elastomeric materials’. 

Another object of this invention is to provide a method 
for the production of ?brous webs or structures formed 
of an elastomeric ?ber-forming material and non-ad 
hesive preformed ?bers and/or discrete particles. 

Another purpose of this invention is to provide ap 
paratus for producing reticulated ?brous webs or struc 
tures formed of elastomeric materials with or without 
non-adhesive preformed ?bers and/or discrete particles. 

Another object of this invention is to provide a ?uid 
permeable, ?brous web or mat of elastomeric materials. 
A further object of this invention is to provide a novel 

reticulated ?uid-permeable, ?brous Web or mat of an 
elastomeric ?ber-forming material and non-adhesive pre 
formed ?bers ‘and/or discrete particles. 

Other objects and advantages of this invention will be 
come ‘apparent from the description and claims which fol 
low. 

In the drawings, . . 

Figure 1 is a diagrammatical, elevational view, partly 
in section, of one form of apparatus for the practice of 
the method of this invention; 

Figure 2 is a diagrammatical, elevational view, partly 
in section of another form of apparatus for the practice 
of the method of this invention; 

Figure 3 is a diagrarnmatical, elevational view, partly 
in section, of a further form of apparatus for the pro— 
duction of the products of this invention; 

Figure 4 is an elevational view, partly in section, of 
another form of collecting surface for the production of 
shaped bodies in accordance with this invention; 

Figure 5 is a photograph, at an enlarged scale, of a 
reticulated product of this invention; 

Figure 6 is a schematic diagram of a production unit 
.for the manufacture of a laminated, reticulated product 
of this invention; and 

Figures 7 and 8 are diagrammatical, elevational views, 
partly in section, illustrating further forms of collecting 
surfaces for the apparatus of this invention. 
The present invention contemplates the production of 

relatively long, discontinuous, ?ne ?bers of elastomeric 
materials by a spraying technique wherein the ?ber-form 
ing spraying liquid is extruded into and within a primary 
or high velocity stream of gas ‘as an initial relatively 
large-diameter stream of plastic which is attenuated and 
broken transversely into a plurality of ?bers or ?brils 
before landing on a collector. Unlike dry spinning, as 
performed in the rayon and synthetic ?ber industries, in 
which a spinneret with multiple minute holes is used to 
produce a predetermined number of ?laments each sub 
stantially of the same size as the holes and in which the 
continuous ?laments are pulled continuously from the 
face of the spinneret to a moving collector, the ?ber 
forming process of the present invention utilizes a single 
relatively large extrusion ori?ce producing a single large 
diameter plastic stream which is attenuated and broken 
transversely into a plurality of ?bers, the number of 
which is always greater than one and the diameters of 
which ?bers are small fractions of the ori?ce diameter, 
there being no continuous ?lament running between the 
ori?ce and the collector. 
The velocity of the gas is appreciably higher than the 

velocity of extrusion of the spraying liquid and the di 
rection of extrusion is coincident or concurrent with the 
direction of the gas ?ow. The high velocity stream of 
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gas attenuates the sprayed liquid, breaks the attenuated 
plastic stream transversely and partially sets the elas 
tomeric material due to the partial evaporation of sol 
vent to form a plurality of ?bers having diameters Small- ' 
er than the ori?ce. A secondary or low velocity stream 
of gas is provided which has a velocity lower than that 
of the primary stream of .gas but greater-than that of. 

; extrusion of the ?ber-formingliquidv ,The ‘secondary 
stream of gas carries, supportsor ?oats the attenuated. 
?bers or ?brils and deposits the ?brils’ or allows the 
?brils to deposit’ upon a suitable collecting'surface, 
The elastomeric material contemplated by our inven 

tion is rubber, both’ natural rubbers and synthetic rub 
bers or rubber substitutes. ,Such elastomeric'materials 
or rubbers, both natural and synthetic, Which'are soluble, 
in inexpensive, volatile organic solvents are well suited 
for the production of the'reticulated mats'or webs of 
this invention. ‘ Elastomeric materials satisfactory for use 
in the herein described method include natural rubbers 
such as crepe rubber and synthetic rubbers or rubber 

' substitutes such as chloroprene polymers, for example, 
neoprenes; butadiene-acrylonit'rile copolymers known as 
Buna-N, for example, Butaprene, Paracril, Ameripol-ll, 

' Perbunm,~Chemigurn, and Hycar-OR; butadiene-styrene 
copolymers, for example, Ameripol-F, Hycar-OS and 
GPWS; 'isoprene-isobutylene ,copolymers, for‘ example, 
GR—I and butyl; and organic polysul?des, for example, 
Thiokol. 
be utilized to provide desired characteristics. The spe 
ci?c elastomers are enumerated merely as illustrative and’ 
are not ‘intended as limitationsof the. invention. 
The spraying or ?ber-forming liquid may be formed. a 

by dissolving the ?ber-forming elastomeric material in’ 
a satisfactory organic solvent such as aliphatic and are 
matic hydrocarbons, chlorinated hydrocarbons, aralkyl 
hydrocarbons and the like, those beingpreferred which 
will volatilize readily at moderately elevated tempera 
tures. The solvent utilized in forming the spraying liq 
uid will be dependent upon the speci?c elastomer and 
upon characteristics desired in the spraying liquid such 
as volatility of the solvent.’ For example, solvents Which 
are satisfactory include benzene, naphtha, toluene, xylene 
cyclohexanone, ethylene chloride, ‘methylene chloride, 
carbon tetrachloride, nitropara?ins, ketones and the like. 
Such inexpensive volatile organic solvents as benzene 
and naphtha are entirely satisfactory for use in ?ber 
forming liquid containing natural rubber. The spraying 
liquids may contain from about 5% to about 50% *of 
the ?ber-forming elastomeric material and preferably 
contain between about 10%‘ and about 35% rubber or 
rubber substitute. _ ' . - ' 7, 

Gas-forming or blowing agents such, for wexample,'as 
ammonium’ carbonate, sodium acid carbonate, diazoamiw 
nobenzene the like, may be added to the elastomeric 
materials or spraying liquids, if desired. Theseagents 
include solids and gases and are commonly employed in" 
the production of sponge rubber and porous rubber sheet 
and products. .They are adapted to release or form a gas‘ 
such as ammonia, carbon dioxide or other inert gas at 
temperatures at which the elastomeric material is cured 
orvulcanized. , ' ' ~ 7‘ a . 

The properties and characteristics of the ?bers formed 
from the elastomeric materials may be varied as desired 
by, incorporating, additives inthe spraying liquid._ Sub 
stances such as normally employed in preparing ?nished 
rubber articles'r’from crude-natural rubbers'or synthetic 
rubbers may be added, for example, carbon black, cur 
ing or vul'c'anizing agents such ‘as sulfur, accelerators, 
antioxidants,’ plasticizers land the like; ’ 
agents,‘ such as paraf?ri 'wax, stearic acid andithelike 

Mixtures of speci?c elastomeric materials may’ 

Detackifying ' 
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Carborundum, silica, etc., maybe incorporated in the 
spraying liquid to provide products having abrasive prop‘ 
erties. Fillers such 'as clay, whiting, kaolin, French 
chalk andthe like may be added to impart desired char 
acteristics and to reduce the cost of the ?bers. The 
amount of the additive may be varied over a wide range 
as desired. In the case of solid ?llers, from about 50% 
to about 150% ?ller,'such'as clay, ?nely ‘divided pig 
ments and the like, based upon the weight of the elas 
tomer, may be incorporated in the spraying liquid. Less 
er or greater amounts, however, may be employed de 
pending upon the type of product desired. 
The additive substances may be mixed with the elas 

tomer as ‘by milling the elastomer and the additive, or 
the additive substance may be'mixed with or dispersed 
in the solution of the elastomer; By varying the amount 
of solvent and the amount of additive substances and the 
degree of milling, the viscosity of “the spraying liquid 
may be varied over an extremely wide range. it is pos‘ 
sible to utilize spraying, liquids in forming the products 
of this invention which are totally unsuited for use in 
the usual or conventional spinning methods. ' 
The primary gas stream .may be at normal‘ atmos 

pheric temperatures or any‘other desired temperatures. 
For example, the temperature maybe elevated so as to 
increase the, rate of ,volatilization of the solvent. The 
gas may consist of'a chemically reactive gas, steam, air 
or other inert gas such as nitrogen, carbon dioxide and 
the like. Since the ?bers as they are formed by the 
attenuating effect of the gas stream and the volatilization 
of'the solvent are tacky or cementitious, solid particles 
or short preformed ?bers may be introduced into the 
primary gas stream so as to provide a coating on the 
?bers. For example, a det'ackifying'agent such as talc, 
Wood ?our, rstarch,jetc., may be introduced to provide 
a coating which decreases or destroys the'natural tacki 
ness of the ?bers and allows the collection of the ?bers 
in a body whereinrthere is little or no adhesion between 
the crossing ?laments. Short, preformed ?bers either 
synthetic or arti?cial such as viscose rayonstapie, cotton, 
Wool, asbestos, etc., or ?nely divided particles such as 
leather, rayon ?ock, cork dust and the like may in 
troduced'if'desired. . 

Similarly, the. secondary gas stream may be at normal 
atmospheric temperatures or atany desired temperature 

and the gas may consist of. a chemically reactive steam, air, orother inert gas such as nitrogen, carbon 

dioxide and the like. 7 . a ' " . 

Before curing or vulcanizing,"the freshly formed ?bers 
ofelastomeric material are inherently tacky and after 

> curing are potentially adhesivegthat is, they may be 
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rendered tacky or cementitious by some treatment as 
by the application of a solvent. Since the ?bers as they 
are formed are tacky, a reticulated Web or structure 
maybe producedbyfcollectin'g them on a surface, or a 
composite reticulatedweb or structure maybe produced 
by collecting them'in combination with preformed ?bers 
and/or discrete particlesfpreferably of a non-adhesive, 
non-elastomeric materiallwhichi maybe introduced, into 
the secondary gas'stream- fThe preformed ?bers and/or 

' discrete particles are thereby. brought into contact with 
the potentially adhesive, elastomeric ?bers while the lat 
ter are in atacky or cementitious condition and the 
Qpreformed ?bers or ‘discrete particles" adhere to the 
elastomeric ?bers. . The ?bers may be collected while 

. the ?bers are in an adhesive conditioner afterwards, 
or a detackifying'substance such as talc may be intro 

" ducedrto counteract theta‘cky nature of the elastomeric 

70 
‘may be incorporated in the spray'ingyliquidso as to. de! :_ 

‘ crease ‘the natural adhesive or tacky nature'of'the'urrvuh . 
. canized ?bers; .Coloring agents, such as dyes and .pig- ‘ r 

V 'mentsamay ‘be utilized to'produce ?bers having desired 
1 colors err-‘tints. Abrasive» particles such ‘as emery dust,’ 

‘ 'lated web or" structure. 

while the ?bers are in ,a’tacky condition, the ?bers will 

75 

?bers so that ‘upon collection there is little or noadhesion. 
The ?bers as collected are deposited in a completely ran 
dom distribution or. haphazard manner .to form. a reticu 

Where the .?bers are collected 

stick together wherelthey contact each other and where 
they contact the preformed non-elastomeric ?bers. ‘Con 
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ventional methods of handling staple ?bers, even though 
elaborate carding equipment is employed, do not pro 
duce webs having the totally random and haphazard ?ber 
structure formed by this method. Our method also elim 
inates the activating procedure required where conven 
tional methods are utilized in forming the mixed ?ber 
or composite bodies. ’ 

Among the non-adhesive non-elastomeric ?bers which 
maybe employed in forming the composite bodies are 
natural ?bers, such for example as wood or pulp ?bers, 
cotton, ?ax, jute, kapok, wool, hair and silk, other 
natural substances such as leather and cork; and syn 
thetic ?bers, for example, cellulosic ?bers such as cellu 
lose hydrate, cellulose derivatives such as cellulose esters, 
mixed cellulose esters, cellulose ethers, mixedcellulose 
ester-ethers, mixed cellulose ethers, cellulose hydroxy 
alkyl ethers, cellulose carboxyalkyl ethers, cellulose 
ether xanthates, cellulose xantho-fatty acids, cellulose 
thiourethanes; ?bers made of alginic acid, gelatine, case 
in; mineral ?bers such as spun glass, asbestos, mineral 
wool and the like; and ?bers made of natural and syn 
thetic resins which are not rendered tacky when the 
potentially adhesive ?brils are rendered tacky; also ?bers 
and ?laments made by slitting, cutting or shredding non 
?brous ?lms, such as waste cellophane. 

In addition to or as a substitute for such non-elasto 
meric ?bers, particles of various classes may be intro 
duced through the primary or secondary air stream, such 
for example as cork dust, wood ?our, leather dust, or 
?ake particles, or ?bers of ?oc length. Products having 
abrasive properties may be formed by introducing abra 
sive particles such as emery dust or larger size particles. 
The tackiness of the ?bers may be reduced by introducing 
a detacki?er such as powdered talc. Two or more 
di?erent foreign substances may be introduced into the 
gas stream and the substances may be of different physi 
cal form; for example, one may be in ?ber form and 
the other in powdered form, depending upon the nature 
and characteristics desired in the ?nal product. The 
gas streams may be air, an inert gas or a chemically 
reactive gas, such for example as nitrogen, sulfur dioxide 
and steam. 
The present ?ber-forming process may be practiced by. I 

utilizing apparatus as illustrated more or less diagram 
matically in Fig. 1. A tower 1 which may be cylindrical 
in form is provided with a spraying unit 2 preferably 
centered within the tower. The spraying unit comprises 
a conduit 3 which terminates in an upwardly extending 
spray tip 4 having a suitable ori?ce at its upper end and 
a conduit 5 which terminates in an upwardly extending 
nozzle 6. The spray tip 4 is preferably mounted con 
centrically within and it extends slightly above the nozzle 
6. The ?ber-forming liquid is continuously extruded 
through the spray tip by means of a suitable pump, not 
shown. A stream of gas such as air is continuously 
passed through conduit 5 and nozzle 6 by suitable means 
such' as a blower, not shown, the velocity of the gas 
emerging from the nozzle'being appreciably higher than 
the velocity of extrusion of the spraying liquid. The 
elastomeric composition is forced out of the tip 4 as a 
single continuous plastic stream which is attenuated and 
broken transversely into discontinuous ?bers or ?brils 
of varying length by the high velocity primary gas stream. 
The velocity of the extrusion and the velocity of the gas 
may be varied so as to regulate the amount of attenu 
ation and hence the ‘diameter of the ?ber or ?brils, and 
may be increased su?'lciently to regulate the length of 
the ?ber. Simultaneously, solvent is evaporated to par 
tially harden or set the elastomeric ?bers. 
The relative velocities of extrusion of the spraying 

liquid and the gas emerging from nozzle 6 may be varied 
to some extent so as to provide the desired size and 
length of ?ber within certain limits. In general, for a 
given spraying liquid, the greater the velocity of the gas 
with respect to the velocity of extrusion, the ?ner‘ the 
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?ber or ?brils. The relative velocity of the gas How to’ 
the velocity of extrusion may be increased to provide 
?brils of shorter length for the production of lower. 
density products. It is not necessary and in many cases 
not desirable to heat the primary ‘gas stream. 
A secondary stream of gas such as air is passed up 

wardly through the tower 1 by means of a blower 7 and 
surrounds or envelops the primary stream of gas. This 
main column of gas is passed upwardly at a velocity 
lower than that of the gas which is supplied through 
nozzle 6. As the extruded liquid is attenuated and the 
velocity of the gas from nozzle 6 approaches the velocity 
of the main stream of gas, the attenuated ?bers are then 
carried upward by the main stream of gas. In order to 
increase the drying or setting rate of the ?bers, the 
temperature of the secondary gas stream may be elevated 
above 50° C. so that the ?bers as they reach the top 
of the tower 1 are in an adhesive or tacky condition, or 
the conditions may be varied so that the ?bers are de 
posited in a non-tacky condition with little or‘ no adhe 
sion between the ?bers. _ 
The multiplicity of ?bers is carried by the secondary 

gas stream to a suitable collecting means at the top of the 
tower such as a porous surface 8. In the preferred form, 
the collector is a moving endless screen or a porous drum. 
As the ?bersv collect and deposit on the screen, the resist 
ance of the collected reticulated mat 9 to the flow of gas 
increases and for the production of thicker webs or mats, 
a suction chest 1%} may be provided above the conveyor 
screen. The suction chest also may be employed to aid in 
the recovery of the solvent, if desired. The tendency of 
the air~borne attenuated ?bers to contact and adhere to the 
walls of the tower may be reduced by providing a conical 
annular ring 11 in the tower positioned above the spinning 
tip. The velocity of the main column or secondary stream 
of gas through the tower may be controlled to deposit the 
?bers on the collecting means 8 in a desired condition. 
The temperatures of the gas streams may be varied so as 
to control the evaporation of solvent and the vulcanizing 
of the elastomeric material so as to deposit the ?bers in 
a desired condition. Where the ?bers are to be utilized 
in forming a more or less coherent reticulated mat, the 
temperature and velocity of the secondary gas stream are 
so controlled that the ?bers are deposited on the conveyor 
screen 8 in a somewhat adhesive or tacky, unvulcanized 
condition whereby they become bonded together at their 
points of contact. 
The collected web 9 may be stripped from the conveyor 

screen 8 and passed through a suitable heater 12 wherein 
the elastomeric material is vvulcanized. The reticulated 
web or mat 9 is then accumulated on a take-up roll or 
drum 13. The sheet or web is reticulate in structure 
having the ?bers arranged in a completely and totally ran 
dom or haphazard order and is highly porous and penne 
able, as shown in Figure 5. 

Relatively thick bodies or structures may be produced 
by a laminating technique. The unvulcanized, reticulated 
web may be strippedfrorn the conveyor screen and folded 
upon itself to provide the desired thickness.’ As alterna 
tives, the unvulcanized web may be cut to a desired size 
and a plurality of such cut webs assembled, or a plurality 
of uncut webs of desired lengths may be assembled to form 
the desired thickness. Since the ?bers of the unvulcanized 
webs are tacky and adhesive, the ?bers on contiguous sur 
faces adhere to each other upon contact so as to bond the 
adjacent layers into a unitary structure. Additional bond 
ing between adjacent layers may be obtained by the ap 
plication of pressure to the assembly whereby the exposed 
?bers lying beneath the plane of the surface ?bers of ad 
jacent layers are brought into contact. The pressed assem 
bly is then vulcanized so as to provide a unitary body of 
the desired thickness. Such unitary body remains perme 
able and has substantially the same elasticity and strength 
characteristics in all directions in the plane of the lamina 

75 tions. 
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The formation of the laminated body before vulcanizing 
the‘ sprayed elastomeric ?bers preserves the reticulated 
structure whereas ‘the use of a rubber adhesive or ‘solvent 
which would be required if the layers were ?rst vulcanized 
might reduce the porosity of the product. 

- If it .is'desired to produce amat or ‘layer of loose Sepa 
rable ?bers which are not bonded together,‘ then the col- , ' 
lector is spaced further away from the tip or nozzle and a 
detacki?er is incorporated in the spraying liquid and an 
other detacki?er such as talc is ‘blown in with the primary 
or secondary gas stream. Also, the'temperature of the 
gas is elevated to evaporate more of the solvent from the 

, ?bers before they are deposited or collected. 
In the'production of ?brous webs comprising preformed 

non-adhesive ?bers and/ or discrete particles and :the 
elastomeric Sprayed ?bers formed as described, the pr.. 

10 

formed non-adhesive ?bers and/ or discrete particlesjare 7 
preferably introduced into the secondary gas stream and 
may be introduced through‘the blower-7; The non 
adhe'sive ?bers or particles are -thereby carried or blown; 
into contact with the sprayed elastomeric?bers while 
these latter ?bers are in a tackyconditionand thereby be- . 

, come ?rmlyattached to the sprayed ?bers, The spraying 
, conditions are maintained so that the sprayed ?bers are 
still in a somewhat tacky condition when they are col 
lected on the conveyor screen 8. The mixed web is subse 

' quently subjected to treatment to cure or vulcanize the 
~ elastomeric ?bers therein. ‘ " ' 

Although the chamber or tower is shown as being 
provided with‘ a spraying unit 2 consisting of a single 
spray tip and nozzle, his to be understood that’ such 
illustration ismerely for purposes of simplifying therdraw- ' 
ing and the foregoing discussion. 7 A plurality of spaced 
spray tips may be mounted within a large chamber pro 
vided with a single secondary gas blower. In a preferredv 
embodiment of the apparatus, a plurality of chambers are 
employed, each containing a number of spaced spray tips 
and nozzles. It is necessary to provide an appreciable 
spacing such as 10 inches. to 12 inches between the spray 
tips or ori?ces so as to avoid contact between the formed 
?bers before a majority of the solvent has vaporized.’ In ' 
any case, each spray tip is provided with its separate. 
primary gas nozzle surrounding it. 
A product of uniform thickness over the/width of the 

web may be produced by utilizing a tower 14 having a 
square or rectangular section. A plurality of spraying 
units 15 are positioned in spaced relationship at or ad 
jacent the base of the tower. 

wardly projecting nozzles ‘19 surroundingjthe tips." A 
' spraying liquid is continuously extruded through the spray 

tips and a stream of gas is continuously passed through the 
nozzles. , . 

The spun ?bers. are carried by a single ‘secondary stream 
of air supplied by the blower 7 and are collected as a. 
reticulated web 20 on the collecting screen 21 supported 

A suction. chest 22 may. be 
mounted above the conveyor screen 21,115 described here 
inbeforeQ The web may be stripped from the conveyor 21 

a and ‘passed through va'heating chamber 12 wherein the 
elastomer is vulcanized and the web or sheet ?nally ac 
cumulated on a take-up roll 13.‘ . ' ' . r 

. ' =As'illustrated ‘in Figure l, a laminated product may be 
produced bybringing together two or more webs from’ 
different chambers or'towers between squeeze rolls 23 and 
'2r4while the elastomeric?bers'are tacky and adhesive. 
The tacky. ?bers on contiguous surfaces adhere to each. 
other‘ upon contact and additionaLbondiug'of the layers 
or piles'is obtained by the application of pressure whereby’ 

' therexporsed'e?bers lying beneath 'the'plan‘e o'fthe surface 
?bers are: brought into contact. - The'pressed'ass'embly is’ 
then vulcanized so as to provide a unitary body by passing’ 

Each spraying unit com-M 
prises a spraying liquid conduit 16 provided'with apla- ' 
rality of spaced, upwardly projecting spray tips 17 and a' 

' gas conduit 18 provided with a plurality ‘of spaced,;up 
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the laminate through a heating chamber 12. The laminate 
is ?nally accumulated upon a suitable take-up drum 13. 
By the introduction of preformed ?bers or discrete 

particles of non-adhesive, non-elastom'eric materials into 
the blower 7, both of the webs V9 and 20 will consist of 
composite'web'sa ' If. desired, 'one .of the webs may be 
formed of the elastomeric material..containing desired 
additives and the other web may be a composite struc 
ture containing preformed ?bers of discrete particles. 
The vpreformed ?bers ‘or particles‘m'ay be introduced 
into the duct 7A 0:"73 which supplies the secondary 
air stream to the respective towers in'which the com 
posite structure is to be formed. ‘ 

If desired, Where a plurality of spraying units are 
positioned within .a tower, all of the spraying units may 
be supplied with the same spraying liquid and each 
nozzle may supply the primary gas 'at the same velocity. 
The resulting'reticulated web' thus consists of a single 
composition and the ?bers will be of about the same 
size and length. If desired, therelative velocities of 
extrusion of the spraying liquid and of the primary gas 
stream may be varied in dilferent spraying units to .pro 
vide ?bers of diiferent size and length. Products con 
taining ?bers’of'two or more'different elastomers or 
different elastomeric compositions may be formed by 
supplying spraying liquids of thedifferent elastorners or 
of different composition to separate spraying units. Prod 
ucts having color blends may be prepared by supplying. 
spraying liquids containing di?erent coloring agents "to 
separate spraying units. ‘ ‘ 

Laminatedreticulated products wherein the outer plies’ 
or surfaces are of diifereut characteristics or properties 
may be prepared in a similar manner by providing difter 
en-t spraying liquids to sprayiugmnits in adjacent or 
separate. towers and by maintaining .di?erent conditions 
of spraying in the separate towers. For example, one 
web may be formed of one type of elastomer and the 
spraying conditions maintained so. as ‘to form a reticulated 
web of relatively coarse and'long ?bers and the other 
web may be formed of another elastomer having a differ; 
ent coloring agent and the spraying conditionsmain 
~tained so. as-to vform a reticulated web of relatively ?ne 
and short ?bers. The two webs are subsequently 
laminated and the elastomers vulcanized. By applying 
a stencil over a ?rst formed web a layer of the same. 
or different elastomer ?bers may be formed on the ?rst 
web in predeterminedareas. ; , ' 

7 ‘Our method may also be practiced vby passing the 
secondary or low velocity. gas stream in a direction 

_ countercurrent-to the primary iorhigh velocity gas stream, 
as illustrated in-Figure '2.. A spraying unit 26 consisting 
of a. spray tip and nozzle, as described hcreinbefore, is 
mounted at the top of tower 25, preferably concentric 
with respecttothe walls of the tower. The primary or 
high velocity. gas stream" is supplied to the nozzle by 
suitable means and the sprayingliquid-is extruded through 
the spray'tip by ‘suitable means,-not shown. 'The direc 
tion of travel “of the primary gas stream and the direction 
of extrusion ‘are downwardly. . vThe attenuation of the 
spraying solution and evaporation ofthe solvent by the 
primary gas stre'amis identical to that described herein 
before. W' .. Z v . m 

The secondary or low velocity gas stream is passed 
upwardly throughlthe tower as by'means of ablower 
27. The secondary gas stream is passed at. a velocity 
su?icient to support or retard the fall of the'attenuated 
?bers soiasrto' deposit the ?bers von the collecting screen’ 
28 many desired condition. The ?bers maybe de 
posited 1n a'itacky or cementitious, unvulcanized condi 
tion to cause them to' effect an immediate bonding at 

‘1 their points of contact. reticulaterdiweb may'gbe'j 
7 passed through a‘ suitable heater 2% to ve?ect a curing 

715 

or vuicanization {of the elés‘tonier. lThe cured ‘web-is‘ 
than stripped from the. conveyor as by meansofa doc-i 
tor blade 39'and thev vulcanized fweb collected on a take. 
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in the production of composite sheets or webs, it is 
not necessary that the preformed non-adhesive ?bers or 
particles be introduced with the secondary gas stream. 
As shown in Figure 3, the tower 32 is provided with the 
esired spinning unit 33 and a duct 34 through which 

the secondary gas stream is supplied to the tower. Snit 
able heating means 35 may be mounted in the duct 34 
so as to permit a control of the temperature of the 
secondary gas stream. A tertiary gas supply may be in 
troduced by positioning suitable blowers 36, preferably 
above the point at which the ?bers are formed. The 
preformed non-adhesive ?bers or particles may be in 
troduced by means of the tertiary gas stream. For ex 
ample, powdered talc may be introduced by the tertiary 
air stream after the ?bers are formed. If desired, one 
type of preformed non-adhesive ?ber or particle may be 
introduced by means of the secondary gas stream. For 
example, rayon staple ?bers may be introduced by means 
of the secondary gas stream and powdered talc introduced 
in the tertiary gas stream to form a loosely bonded com 
posite body. ' ' 

In forming the ?bers, there is some tendency toward 
the inter-twining or roping of the adhesive ?bers as they 
are carried upwardly in [the gas stream. This is partic 
ularly noticeable when spinning from multiple spinning 
units and results in the formation of rope-like or band 
like ?brous strands as shown in Figure 5. The resulting 
reticulated web is thereby formed of single individual 
discontinuous ?bers and band~like ?bers formed by in 
dividual ?bers bonded-together longitudinally as shown 
in Figure 5. There is also a tendency for some ?bers 
to deposit along the Walls of the tower .to form a very 
loose and open Web in which the ?bers are in a more 
orderly arrangement. This material may be employed 
for some purposes or the web, since the elastomer has 
not been vulcanized, may be reused in an additional batch 
of elastomeric composition and used as the spraying 
liquid. 
The ?bers may be deposited on a shaped collecting 

surface as illustrated in Figure 4. The collector 44 
of any desired shape, as for example, a girdle shape, 
may be rotatably supported at the top of tower 45 and 
provided with suitable means for rotation. The ?bers 
are thereby deposited in the ‘form of the desired article 
and a desired thickness is obtained by slowly rotating 
the shaped collector until a body of the desired thick 
ness is formed. The shaped collector is porous and is 
preferably provided with a suitable conduit 46 which 
communicates with a suitable pump not shown to main 
tain a vacuum within the shaped collector. Before the 
shaped web is removed from the collecting form its sur 
face may be ?ocked. It is then cured and stripped inside 
out to form a girdle, bathing suit or other article of 
wearing apparel. If desired, electrostatic means may be 
employed in forming the ?bers and depositing ?bers on 
such shaped collector. The ?bers may be deposited 
directly upon a previously shaped article, the article it 
self serving as the collecting means to provide a layer 
of a reticulated, ?brous elastomeric web. 
As explained hereinbefore, the ?bers may be deposited 

under conditions so as .to provide a high degree of bond 
ing at the points of contact. Thesheet or Web as thus 
formed, after suitable treatment to cure or vulcanize the 
elastomer may be utilized in sheet form or may be se 
cured or laminated to other materials to form a com 
posite laminate. 

If individual elastomer ?bers are desired, the spinning 
conditions are maintained so as to provide a sheet or web 
having substantially no adherence between the deposited 
?bers and consisting of separable ?bers. After curing or 
vulcanization, the ?bers may be separated from the web 
for use in other products such as in the manufacture of 
special types of papers or the manufacture of textiles. 
The ?bers may be out into flock lengths if desired. 

Figure 5 is a photograph, at an enlarged scale, of the 
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reticulated, ?brous web of elastomeric ?bers formed as 
described hereinbefore. As shown by the photograph, 
the ?bers are in a totally and completely random or hap 
hazard arrangement and form a permeable, lacy or re 
ticulated web. Although there is little or substantially no 
coalescence of ?bers, the ?bers are ?rmly bonded together 
at their points and areas of contact. Where the ?bers 
came into contact with each other longitudinally they be 
come ?rmly bonded together to form a bundle of ?bers 
and the reticulated web includes such bundles as well as 
individual, discontinuous ?bers. In the formation of this 
sheet or web, the conditions were maintained so as to 
deposit the ?bers while they were in a tacky or cementi 
tious condition. The thickness of the sheets or webs may 
be regulated by controlling the speed of the conveyor or 
collector surface where such collector‘ consists of an end 
less belt as shown in Figures 1 and 2, or, in the case of a 
rotating shaped collector as shown in Figure 4, the thick 
ness of the deposited web is controlled by the speed of 
rotation of the mold and by the number of revolutions 
during the deposition operation. 

In Figure 6 there is illustrated schematically and in 
?ow diagram fashion, a method for commercially pro 
ducing a laminated reticulated ?brous web in accordance 
with this invention. The elastomeric material and the 
desired additives such as ?llers, vulcanizing agents, ac 
celer ators, anti-oxidants and the like are thoroughly mixed 
in a conventional type rubber mill 50. After the re 
quired milling period, the elastomeric composition is 
transferred to a conventional jacketed rubber mixer 52 
and dissolved in the solvent, supplied from a suitable tank 
51, to form the spraying liquid. The spraying liquid is 
then transferred to a suitable storage tank 53 from which 
it passes to a pump 54. A strainer or ?lter 55 may be 

— interposed between the storage tank and the pump. From 
the pump 54, the spraying liquid passes to the spray tips 
56 mounted in adjacent towers 58. The primary gas 
stream is supplied to the nozzles 57 by means of a blower 
59. The secondary gas streams are supplied to the bot 
tom of towers 58 by means of a blower 60. The spraying 
liquid is attenuated and the discontinuous elastomeric 
?bers are formed in the towers as described hereinbefore. 
The ?bers are collected on endless conveyor screens 61 

which are disposed at the top of the towers and the 
vaporized solvent and gases supplied to the towers are re 
moved through suction chests 61. The reticulate webs 
are stripped from the collector screens 60 and are brought 
together under pressure between squeeze rolls 62. The 
laminated sheet may then be passed through a dusting 
chamber 63 wherein a detackiiier such as talc is applied to 
the outer surfaces to reduce the tackiness of the surfaces. 
The sheet then may be passed between another pair of 
rolls 64 from which it is passed through a pro-curing or 
pre-vulcanizing chamber 65. The sheet is then passed 
over steam heated rolls 66 in a curing chamber 67 to 
e?ect a ?nal curing or vulcanization of the elastomeric 
material. The cured or vulcanized sheet may then be 
passed through a suitable trimming device 68 to cut the 
sheet to a desired width. The ?nished sheet is then dusted 
with tale in a dusting chamber 69 and collected on’ a 
suitable wind-up roll 70. 
The ?brous, reticulated web or mat of elastomeric ma 

terial has much the same feel as foam and sponge rubber. 
However, because of the completely random or haphazard 
arrangement of the ?bers and due to the ?brous structure 
of these webs or mats as compared to the cellular struc 
ture of foam and sponge rubber, the permeability of the 
mats is substantially greater per unit of thickness than 
foam and sponge rubber. The tear strength and tensile 
strength of the webs and mats are also substantially 
greater per unit of thickness than foam and sponge rubber 
although the permeability is greater. 

It is well known that calendered rubber exhibits an ap 
preciably di?erent elasticity and strength in the direction 
of calenderingas compared to the elasticity and strength 
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in a direction transverse to the direction of calendering. 
It is also well known that ?brous products wherein the 
?bers and‘?laments are more or'less oriented exhibit dif 
ferent elasticities and strengths in the direction of orienta 
tion and in a direction transverse to the direction of 
orientation. The products of this invention possess__su_b 
stantially the same elasticity and strength characterlstics 
in all directions in the plane of the sheet or web. It 18 
also well known that upon puncturing rubber sheet, foam ' 
and sponge rubber, the rubber tears or rips readily. The 
totally random arrangement of the ?bers in the webs and 
mats of this invention results in an apparent localization 
of any puncture, hole or abrasion and the web or sheet 
does not rip ‘or tear upon stretching of the punctured web. 
The ?brous, reticulated webs or sheets are entirely 

maybe sewed, tacked or nailed’ by conventionalrmeans 
without tearing. ‘ 

‘Elastic fabrics are very costly compared to the sheets. 
and mats of'this invention because in the manufacture of 
such fabrics it is customary to ?rst form a rubber thread 
or ?lament, combine the?lament with a non-elastic thread 
and ?nally weave or knit the fabric. Such woven or suit 
elastic fabric may have elasticity in two, directions, only if 
the elastic thread has been used for both the warp and the 
weft or ?lling. The reticulated Webs of this invention are 
substantially lower in cost and have a substantially uni 
form elasticity in not only two directions, but in all direc 
tions in'the plane of the web or mat. 

Because of their high porosity and permeability, the 
webs and mats of this invention are particularly well 

’ suited for uses wherein thematerial contacts the human’ 
body. The porosity permits a “breathing action” not 
possessed by foam rubber and may be' used to replace 
elastic textiles formed of “rubber thread.” Thus,'these 
webs in themselves or when combin-edwith- other mate 
rials are particularly well suited for the production'of 'up 
bolstered furniture, mattresses, pillows, surgical dress 
ings, elastic stockings, bathing suits, foundation garments 

, such as girdles, belts,'garters, galluses, shoe parts such as 
inner soles, and the like. The webs are also highly satis 
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factory for other purposes such as gas ?lters, thermal in; ‘ 
sulation, sound insulation, sound absorbing materials, 
vibration absorbing ordampening‘materials, rug andcar: 
pet pads, conveyor belting’ and the like; The. speci?c 
elastomer’em'plo'yed in producing the ?brous web may be 
selected to provide the required resistance'to oils, greases, ' 
solvents, heat,‘ light, abrasion and other conditions of use. 
win a small scale'production of the ?brous reticulated 

.mats or webs of this invention, a tower may, be em 
ployed having a diameter of four?’ feet and aheight of 
?fteen feet. The sprayingrunit'is mounted concentrical 
ly within the tower at a point from about lOVfeet to 
12 feet from'th'e ‘topiofr the tower, the spray tip and, 
nozzle being directed upwardly; 'A plurality of spraying 
units may be employed, if desired. 'A blower is provided’ 
to introduce an inert gas such as air at the bottom of the 
tower and suitable heating means may be provided to 
permit regulation of the temperature of this secondary 

‘ air stream. 'The collecting conveyor mounted at the top 
or" the towermay consist of a suitable screen such as a 
screen formed of Saran. The spraying ori?ce for the 
elastomers may'be varied. A'diamete'r'of 0.0-4- to 0.06 
inch has been found very satisfactory for the production 
of ?brous reticulated webs from the elastomers. The 

' primary gas stream may be provided through a'nozzle' 
having an internal ldiameter ‘of from'about 0.5 inch to 
about 0.75 inch._ The external diameter or" the spray tip, 
may be "about 0.15 inch?" to about’ 0.2 inch and the 
tube may extend from the nozzle toposition the ori?ce 
about~%'inch ‘from’ the "nozzle. The wt'ruclr‘ne's's of the 
?lamentary web or mat 'is controlled by regulating the 

~ speed of‘th‘ef collecting conveyor.v ' ' ' i ‘ 

The following "speci?c examples are set forth herein 
togillustratesthellpro'duction. of. ?brous reticulated webs 
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formed of natural and synthetic rubbers. The tower 
dimensions were as set forth’ above. The 'outside 
diameter of the spray tip was 0.165 inch and the inside 
diameter of‘t‘he nozzle was 0.493 inch. 

‘Example 1 

A rubber mix was prepared, containing a commercial 
anti-oxidant, namely, AgeRite White, and a commercial 
accelerator, namely, Tepidone, the mix having the follow 
ing compositions: ’ l a 

2' . Parts by weight 

Pale crepe _ __ . 100 

Zinc oxide I ‘ ' 5 

Lime _ ' i __ ‘ 

AgeRite white __/__,_, ________________________ __' 

Sulfur '____; _________________ “a _____ _‘______ 2. 

Stearic acid _______________ _; _________ __'_'____ ' 

Tepidone _ ' ' 12. 

7 1Added just before spinning. ' 

The foregoing materials were thoroughly mixed by 
milling and a spraying liquid or solution was formed 
containing 18.7% of the rubber composition in a solvent 
consisting of 98 parts of benzene to 2 parts of ethyl al 
cohol. The apparent viscosity lot this solution as meas 
ured by the shearing disc'viscosimeter was 170,000 cps. 
The spraying, solution was extruded through an ori?ce 
having a diameter of 0.042 inch at a uniform rate of 24 
cc. per minute or at a velocity of ‘about 88 feet per min 
nute. The. primary air streain was’ supplied to the 
nozzle at the rate of 48 c.f.m. or at a velocity of‘ about 
40,800 feet per minute. The secondary air stream was 
.passedrthrough the tower at. the rateofr8,550 c.f.m. or at 
a velocityof about 680 feet .per minute and at a tem 
perature of about 40° C; The paraf?n ‘wax and stearic 
acid incorporated in the spraying ' liquid ' serve as 
detacki?ers' and, in additionfa small amount of talc 
was introduced into the secondary air stream periodically 
to reduce the’ta'cky nature or the ?bers as'they were de 
posited. The ?brous reticulated mat was cured after 
removal from the collector screen. The presence of the 
small amounts of these detacki?ers permits the produc 
tion of a loose, openweb, however, the rubber ?bers‘ 
were ?rmly bonded together at their'points of contact. 
The web so formed, had much ‘the same feel as sponge’ 

rubber but ditfered therefrom in having a uniform elas 
ticity and strength in all directions in the plane of the 
Web. It had the appearance of a closely matted mass of 

- ?ne long ?bers in a completely random arrangement ‘with 
the ?laments bonded together at their points of contact. 
The reticulated ‘mat or web wasalso distinguishable from 
foam rubber in that it was/air and’ liquid permeable and 
had a higher tear strength;v ‘ r 

. , ExampleZ V 

‘The same rubber composition as employed inwExampl'e 
1 wasialso ‘dissolved in 'a naphtha base solventhaving a 

' boiling range of 140° to 250° F, namely, a solvent'con 
sisting of 95, parts of Amsco rubberisolvent and 5 parts of 
alcohol, to form a'ispraying'liquid containing 27% of the 
rubber composition. The’apparent"viscosityaof thersolu 
tion was 714,000 cps. The liquid was extruded at the rate 
of’ from 30 to 517cc. per minute orat a'velocity of from 
about 110 to, 187 feet per minute. The‘ primary 
stream was supplied to the nozzle at the 'rate .of 40 
c.f.m. or at a velocity of about 34,000 feet per minute. 
The secondary air, stream was passed through the ‘tower 
at the rate of 3,000rc.flm.'or at a velocity oif'rabout 240‘ 
feet per minute and at a temperature of about 29° C. An 
additional detacki?er consisting of ?nely divided starchv 

. was introduced into the secondary air stream'periodicaliy. 
The cured mat di?ered, from the >mat as prepared in 

' Example '1 in'that the ?berswere somewhatcoarser. in] 
other respects, the mat prepared was similar to that .pre 
:pared ‘in ‘Example 1.‘ 
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Example 3 

‘A rubber mix was prepared containing the rubber sub 
stitute, neoprene, having the following composition: 

Parts by weight 
Neoprene Gn-M~2 (Du Pont) _______ ___ ____ __ 300 

Zinc oxide ________________________________ __ 15 

AgeRite stalite ____________________________ __ 6 

Stearic acid _______________________________ __ 1.5 

A spraying liquid was formed consisting of 10% of the 
composition dissolved or suspended in benzene. The 
apparent viscosity of the solution was 4,100 cps. The 
liquid was extruded at the rate of 30 cc. per minute or 
at a velocity of about 110 feet per minute. The primary 
air stream was suppiied to the spraying nozzle at the 
rate of 36 c.f.m. or at a velocity of about 30,600 feet per 
minute. The secondary air stream was passed through 
the tower at the rate of 8,500 c.f.m. or at a velocity of 
about 680 feet per minute and at a temperature of about 
30° C. 
The reticulated webs and mats formed from this com 

position resemble those prepared from the natural rubber 
compositions differing therefrom only in having a lower 
strength. 
The following examples illustrate the preparation of 

webs or mats from a rubber composition containing about 
100% ?ller based upon the weight or" the elastomer: 

Example 4 

A rubber composition was prepared containing whit 
ing, Titanox and McNamee clay as ?llers and the com 
mercial accelerators Ethyl Tuads, captax and butyl eight. 

Parts by weight 
Pale crepe ___; _____________ __Y _____________ __ 100 

Whiting ___________________________________ __ 50 

Titanox ___- __ 20 

McNamee clay ___ -30 
Zinc oxide ________________________________ __ 5 

AgeRite white ___________________ _; ________ __ 1 

Sulfur ____________________________________ __ 2.5 

Ethyl Tuads _______________________________ __ 0.5 

Captax ___ __ 1 

Butyl “8” __________________ ___ _____________ __ 4 

A spraying liquid was formed containing 40% of the 
rubber composition in Amsco rubber solvent. The ap 
parent viscosity of the solution was 7400 cps.- The 
spraying liquid was extruded through an ori?ce having 
a diameter of 0.060 inch at a rate of 31.5 cc. per min 
ute or at a velocity of about 57 feet per minute. The 
primary air stream was supplied to the nozzle at the rate 
of 35 to 45 c.f.m. or at a velocity of about 29,700 feet 
per minute. The secondary air stream was passed 
through the tower at the rate of about 6,430 c.f.m. or 
at a velocity of about 500 feet per minute and at a tem 
perature of about 66° C. The reticulated mat was 
removed from the collector screen and the rubber vul 
canized by heating to 100° C. for about 1 hour. Fur 
ther portions of the uncured mat upon removal from the 
collector screen were stacked and pressure applied to 
bring the adjacent surfaces into ?rm contact with each 
other. The laminated pad was then vulcanized by heat 
ing to 100° C. for about 1 hour. 
The reticulated mat and pad was light in color and 

had the appearance of a closely matted mass of ?ne 
and coarse ?bers which were ?rmly bonded together at 
their points of contact. The mat and pad was Very 
porous and possessed a very high permeability. The 
products had much the same feel as sponge or foam 
rubber but were substantially more ?rm. Upon ?exing 
or bending a corner of the mat or pad and releasing 
the force, the corner portion returns to its original posi 
tion with a much more brisk action or snap than a sponge 
or foam rubber mat or pad of the same thickness. The 
products had substantially uniform elasticity in all direc 
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tions in the plane of the mat or laminations and had a 
high tear strength. 

Example 5 
A spraying liquid was prepared consisting of 40% of 

a rubber mix in Amsco rubber solvent, the composition 
consisting of 

Parts by weight 
Pale crepe #2 100 
Whiting 60 
McNamee clay 40 
Zinc oxide 5 
AgeRite white 1 
Sulfur ___- 2.5 

Ethyl Tuads 0.5 
Captax 1 

“8n 4 

The apparent viscosity of the solution was 2600 cps. 
For the preparation of products from this spraying 

liquid, four spraying units were mounted in the tower 
at a position about '10 feet from the top of the tower, 
the units being spaced from each other about 10 inches 
on a circle concentric with respect to the axis of the 
tower. Each spray tip was provided with an ori?ce 
0.060 inch in diameter. 
The spraying liquid was extruded through each ori?ce 

at a rate of about 30 cc. per minute or at a velocity of 
about 54 ‘feet per minute. The primary air stream was 
supplied to each nozzle at the rate of 25 c.f.m. or at a 
velocity of about 21,200 feet per minute. The second 
ary air stream was passed through the tower at a rate 
of about 6,430 c.f.m. or at a velocity of about 500 feet 
per minute and at a temperature of about 55° C. The 
reticulated mat was removed from the collector screen 
and the rubber ‘vulcanized by heating to 100° C. for 
about 1 hour. A laminated product was also prepared 
by assembling laminations before vulcanizing. 
The reticulated mat and pad resembled those of Ex 

ample 4, however, the products appeared more lacy and 
open than those of Example 4. 
Although the reticulated webs and mats as formed 

may be employed for many uses, for many other pur 
poses, it is desirable to incorporate. in the mat non 
adhesive preformed ?bers and/or discrete particles. 
The non-adhesive ?bers or discrete particles may be 
introduced into the secondary air stream through the 
blower 7 and are carried into contact with the elas 
tomeric ?bers as they are formed and while they are in 
a tacky condition. Forexample a M; inch rayon staple 
?ber ‘or cotton staple and/or cork or leather dust may 
be introduced into the air stream in the blower. The 
individual preformed ?bers or particles as ‘they contact 
the undried and tacky ?bers adhere to the ?bers, and 
the ?bers and attached non-adhesive ?bers or particles 
are deposited on the collecting means in a completely 
random or haphazard arrangement. The presence of the 
preformed ?bers and elastomeric adhesive ?bers pro 
duces a porous, highly permeable web which ‘has a low 
elasticity or substantially no elasticity depending upon 
the relative amounts of the elastomeric ?bers and pre 
formed ?bers. This type of product is well adapted for 
use as conveyor'belting, surgical dressings and the like 
and they properties may be varied by altering the pro 
portions of preformed ?ber or discrete particles intro 
duced into the product. I 

. The elastomeric ?bers may constitute from about 10% 
to about 90% of the composite material depending upon 
the characteristics desired. ' 

In ‘the manufacture of elastic fabrics, as for use in 
the manufacture of foundation garments, galluses, gar 
ters and the like, one or both surfaces of the reticulated 
?brous, elastomeric Web may be provided with a suede 
like ?nish. Such velvety ?nish may be obtained-by the ' 
application of a suitable ?ock such as a rayon ?ock vto 
the surface or surfaces, as described and claimed in the 
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copending application of Laurence R. B. Hervey, Serial 
No. 400,360, ?ledDecernber 24, 1953, 

suitable cement may be applied before application of 
the flock and the elastomer vulcanized following the 
application of the flock. 

In the manufacture of foundation garments and ‘the 
like in which rubber sheeting has been combined with a 
woven or knitted textile, it has been necessary’ to perforate 
the rubber sheet to obtain the‘ necessary air permeability. 
The‘ perforations ‘generally have been provided after as 
sembling the rubber‘ and textile to form the composite 
sheet.’ "’Subsequeiitl'y,"it has "been "necessary to treat the 
composite’ sheet because of the damage to the knitted 
textile caused by" the perforating operation. The use 
of the reticulated, ?brous velastor'neric mats or webs of 

this invention'obviates‘the necessity 'of'the perforating 
' treatments because the webs are-permeable and porous. 
. The reticulate web may be bonded or secured to the 

knitted or Woven textile. 
, ' VCrinkled rubber sheet is very desirable for the manu 
facture of such articles ‘as bathing garments, for example, 
bathing suits,'caps, shoes and the like, because it is light 
in Weight, does not stretch when wet, conforms closely 
to the body contours and dries quickly. Howevensuch 

. sheet is easily punctured and when punctured the sheet is 
It is necessary therefore, to reinforce very readily torn. 

the sheet with a knitted or woven fabric which is stretché 
able in all directions. ‘The resulting material is highly 
objectionable because it is substantially impervious and 
will not permit the’ passage of perspiration. The retic 
ulated, ?brous, elastomeric web of the present’ inven 
tion while possessing substantially all of the desirable 
characteristics of thin, crinkled rubber sheet, possesses 
the decided advantage that, it is sufficiently permeable Y 
to permit the passage of perspiration and because 'of its 

' ?brous structure does not tear or rip readily when punc— 
tured_.. Material, highly satisfactory for bathing suits 
and the like may be prepared by securing thin fibrous, 
elastomeric webs to a woven or knitted fabric which ‘is 
stretchable in all directions, as described and claimed in 

V the copending application of Worth Wade and; Ralph Winters, In, Serial No. 400,172, ‘?led December 24, 1953; 

If desired, one or both surfaces of the 'compositepsheet 
material'may be provided with ?ocked ?bers'such as 
?ocked rayon to improve the feel of the material or to 
provide a desired suede-like or velvety appearance to the 
material. 7 s V V a V 

i The elastomeric web may be bonded to other types of 
nonelastic ?brous sheets, or mats for the production of 
padding materials and upholstery materials. ' Such coni 

, ' posite bodies will possess the desirable resilient character 
istics ,of'spongeor foam rubber but, because of the perme 

' ability and porosity of the elastomeric web, 'will be 
superior'rto foam rubber in that the fibrous, reticulated 

‘ Web is su?iciently porous and permeable to permit the 
passage of perspiration. The elastomeric web or ,mat, 
either a single‘ ply or a laminated bodyrasdescribed 
hereinbefore, may be secured to thej?brous mat=»while 
the elastomeric web is tacky and before the elastomer 
has been vulcanized or ‘the surface of'the elastomeric 
webmay be'rendered adhesive or tacky by treatment 

a with a solvent and the reticulated web and thei?brousr 
mat brought: into contact and the solvent evaporated._' 

The'?brous, elastomeric web may be employed alsoin 
forming-composite bodiesrconsisting of at least one layer 
of'the reticulate web bonded to other types of non-?brous 
?exible sheet materials ' or .to rigid substantially non 
porous materials. ‘ _ . ' ' 

Since; variations and modi?cations may be made in 
carryingjout, the invention, without departing from its 

' spirit and scope, it is to be understood that the'invention 
is not’to be limited except asde?nied in ‘the appended 

> claims. _ " ‘ ' ' 

c'Forexampl-e, although ‘Figures'l, Zand illustrate a 

The flock may ' 

be applied while the surface of‘the web is tacky ora 

to 

single collecting screen positioned at substantially right 
angles to the axis of the tower, the collecting screen may 
be mounted at any other desired angle. If desired, a 
‘plurality of collecting screensv may be provided as illus 
trated in Figures 7'and 8. In the modi?cation shown 
in Figure 7, the tower 71 is provided'with two inclined 
collecting screens 72; The supporting rolls 73_ are so 
positioned as to serve as squeeze rolls between which the 
webs deposited on each of the collectors are brought to 
gether to form a laminated, reticulated web 74. As 
shown in Figure 8,.the removal of the loose, open web 
formed by the deposition of some ?brils on the ,walls of 
the tower 75, as described hereinbefore, may befacilitated 
by collector belts or screens 76 and '77 which may com 
prise a par.‘ or all of the walls of the tower. 
which are not deposited on the collecting screen 78 may 
thereby be collected on the belts 76' and 77 and may be 
continuously removed. Further modi?cations will be 
apparent to those skilled in the art. 
We claim: ' 

1. The method ofproducing an elastic, reticulated, 
?brous shot-free body which comprises providing'a ?ber 
forming liquid containing a ?ber-forming elastomeric 
.material; establishing a high velocity stream of gasydis 
charging the stream of gas into the ambient atmosphere; 
extruding the ?ber-forming liquid into and within, the 

V ; stream of gas at a point’ beyond the point of discharge of 
the stream of gas, the direction of extrusion being coinci 
dent with the direction of the gas ?ow; attenuating the ex 
truded ?ber-forming liquid, vbreaking the attenuated ?ber 
forming liquid into discontinuous lengths and .at least 
partially setting the attenuated ' ?ber-forming liquid to 
form discontinuous ?bers substantially free of shotby 
m'aintaininglthe velocityof the stream of gas at the point 
of. discharge at a value greater than the velocity of ex; 
trusion of ,the?ber-forming liquid; and collecting the dis 
continuous ?bers in random distribution to‘form a retic 
ulated; sheet-like, ?brous shot-freebody. ' 

'2. The. .method as de?ned. in . claim 1, wherein the. 
. ?ber-forming liquid comprises a solution of natural rub; 
ber. . a I . . 

3. .The. method as de?ned in claim .1, wherein the ?ber 
forming liquid comprises a solution of a synthetic rubber. 
m 4.;The method of producing an elastic, reticulated, 
‘?brous’ shot-free body which comprises providing a ?ber 
forming liquid containing a ?ber-forming elastomeric 
material; establishing a primary stream of gas; discharg 
ing the streamof gas into the ‘ambient atmosphere; ex 

. truding ther?ber-frorming liquid into and within the 
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primary stream of gas at a point beyond the point of dis 
charge of the stream of gas/the direction ‘of extrusion 
being coincident with the direction ‘of the gas ?ow; at 
tenuating the extruded ?ber-forming liquid,jbreaking the 

' attenuated ?ber-forming liquid into discontinuous lengths 
and at least partially setting'the attenuated ?ber-forming 
liquid to form discontinuous ?bers substantially free ‘of 
shot by maintaining the velocity ofthe primary stream of 
gas at the point of‘disvcharge' at a value greater than the 
velocity of extrusion of the ?ber-forming liquid; and’sus- , 
pending the ?bers, completing the setting. thereof and 
depositing the ?bers in random distribution to form a 
reticulated, sheet like, ?brous shot-free ‘body bypassing 

' the ambient atmosphereupwardly, at a velocity vgreater 
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than the velocityof extrusion of the ?ber-forming liquid 
but lower than the velocity of the primary stream of gas. 

5. The method of producing an elastic, reticulated, 
?brous shot-‘free bodywhich comprises providing a 
?ber-forming liquid containing a ?ber-forming elasto-V 
,meric material; establishing a primary stream of gas; 
discharging the primary stream of gas upwardlyinto the 
ambient atmosphere; extruding the ?ber-forming liquid 
upwardly into and Within the primary stream of gas at 
a‘point beyond the pointof discharge of the stream of 

- gas, the direction of extrusion being coincident with ‘the 
direction of the gas flow; attenuating the extruded ?ber-l 

The ?bers ' 
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forming liquid, breaking the attenuated ?ber-forming 
liquid into discontinuous lengths and at least partially 
setting the attenuated ?ber-forming liquid to form dis 
continuous ?bers substantially free of shot by maintain 
ing the velocity of the primary stream of gas at the point 
of discharge at a value greater than the velocity of ex 
trusion of the ?ber-forming liquid; and suspending the 
?bers, completing the setting thereof and depositing the 
?bers in random distribution to form a reticulated, sheet 
like, ?brous shot-free body by passing the ambient at 
mosphere upwardly at a velocity greater than the veloci 
ty of extrusion of the ?ber-forming liquid but lower 
than the velocity of the primary stream of gas. 

6. The method of producing an elastic, reticulated, 
?brous shot-free body which comprises providing a fiber 

' forming liquid containing a ?ber-forming elastomeric ma 
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terial; establishing a primary stream of gas; discharging ' 
the stream of gas into the ambient atmosphere; extrud 
ing the ?ber-forming liquid into and within the primary 
stream of gas at a point beyond the point of discharge 
of the stream of gas, the direction of extrusion being 
coincident with the direction of the gas ?ow; attenuating 
the extruded ?ber-forming liquid, breaking the attenu 
ated ?ber-forming liquid into discontinuous lengths and 
at least partially setting the attenuated ?ber-forming 
liquid to form discontinuous ?bers substantially free of 
shot by maintaining the velocity of the primary stream 
of gas at the point of discharge at a value greater than 
the velocity of extrusion of the ?ber-forming liquid; 
suspending the ?bers, completing the setting thereof and 
depositing the dried ?bers in random distribution to form 
a reticulated, sheet-like, ?brous shot-free body by passing 
the ambient atmosphere upwardly at a velocity greater 
than the velocity of extrusion of the ?ber-forming liquid 
but lower than the velocity of the primary stream of gas; 
laminating the sheet-like body before the elastomeric 
material has been cured; and curing- the elastomeric 
material to form a unitary, elastic, reticulated, ?brous 
body. 

7. The method of producing an elastic, reticulated, 
?brous shot-free body which comprises forming a ?ber 
forming liquid containing a ?ber-forming elastomeric 
material; establishing a primary stream of gas; dis 
charging the primary stream of gas upwardly into the 
ambient atmosphere in each of a plurality of chambers; 
extruding a ?ber-forming liquid upwardly into each of 
the primary streams of gas at a point beyond the point 
of discharge of the stream of gas, the direction of extru 
sion being coincident with the direction of the gas ?ow; 
attenuating the extruded ?ber-forming liquid, breaking 
the attenuated ?ber-forming liquid into discontinuous 
lengths and at least partially setting the attenuated ?ber 
forming liquid to form discontinuous ?bers substantially 
free of shot by maintaining the velocity of each of the 
primary streams of gas at the point of discharge at 
values greater than the velocity of extrusion of the re 
spective ?ber-forming liquid; suspending the ?bers, com 
pleting the setting thereof and depositing the ?bers in 
random distribution to form a reticulated, sheet-like, 
?brous shot-free web in each of the chambers by passing 
the ambient atmosphere upwardly in each of the cham 
bers at a velocity greater than the velocity of extrusion 
of the ?ber-forming liquid but lower than the velocity of 
the respective primary stream of gas; bringing the sheet 
like, ?brouswebs together under pressure before the 
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18 
elastomeric material has been cured; and curing the 
elastomeric material to form a unitary, elastic, reticu 
lated ?brous body. 

8. The method of producing a reticulated, ?brous 
body which comprises forming a ?ber-forming liquid 
containing a ?ber-forming elastomeric material; estab 
lishing a primary stream of gas; discharging the primary 
stream of gas upwardly into the ambient atmosphere; 
extruding the ?ber-forming liquid upwardly into and 
within the primary stream of gas at a point beyond the 
point of discharge of the stream of gas, the direction of 
extrusion being coincident with the direction of the gas 
?ow; attenuating the extruded ?ber-forming liquid, break 
ing the attenuated ?ber-forming liquid into discontinuous 
lengths and at least partially setting the ?ber-forming 
liquid to form discontinuous ?bers substantially free of 
shot by maintaining the velocity of the primary stream 
of gas at the point of discharge at a value greater than 
the velocity of extrusion of the ?ber-forming liquid; 
passing the ambient atmosphere upwardly; introducing 
particulate, non-adhesive material into at least one of 
the streams of gas, the particulate, non-adhesive material 
being selected from the group consisting of preformed, 
non-adhesive ?bers, preformed, non-adhesive, discrete 
particles and mixtures thereof; and suspending the ?bers 
and the particulate non-adhesive material, completing 
the setting of the ?bers and depositing the ?bers and the 
particulate, non-adhesive material in random distribution 
to form a reticulated, sheet-like ?brous body by main 
taining the velocity of the ambient atmosphere greater 
than the velocity of extrusion of the ?ber-forming liquid 
but lower than the velocity of the primary stream of gas. 

9. The method as de?ned in claim 8, wherein the par 
ticulate non-adhesive material is introduced into the 
ambient atmosphere. 

10. Apparatus for the production of permeable, elastic, 
reticulated, ?brous shot-free bodies of elastomeric ma 
terials which comprises a tower, a spraying unit posi 
tioned within the tower including an upwardly project 
ing nozzle for passing a primary stream of gas at a high 
velocity through the tower and an upwardly projecting 
spraying tube extending through the nozzle and having 
an extrusion ori?ce positioned beyond the end of the 
nozzle and in the path of the high Velocity stream of gas 
for extruding a spraying liquid containing an elastomeric 
?ber-forming material into and within the primary stream 
of gas at a point beyond the end of the nozzle thereby 
attenuating the extruded liquid and breaking the extruded 
liquid into discontinuous shot-free ?bers, means for 
passing the ambient atmosphere in the tower upwardly 
at a ‘low velocity through the tower to carry the ?bers 
upwardly and means including an endless conveyor posi 
tioned at the top of the tower for collecting the ?bers. 
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