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PREFACE

Api'roximatelV 90% of the rubber sold as manufactured pro-
ducts contains a textile material in one form or another, and, in
fact, the rubber industry in the United Kingdom uses about 40,000
tons of textiles per annum. Yet this is considerably less than
10% of the total consumption. Potentially therefore there exists
in the textile industry a substantial outlet for rubber if methods
can be evolved and advantages found for its application as a
finish for materials of one kind or another. It was to explore the
possibilities in the case of wool that | became, many years ago,
interested in this wide field of latex application to textiles.

Other booklets in this series have described and discussed
processes which are established industries— casting, dipping and
latex-foam sponge manufacture— and they are being carried out
by a number of firms up and dovm the countrj’. Latex appUed
to textile is a much more chverse subject, and while there are a few
processes comparatively widely worked, such as carpet backing
and the treatment of rayon cords with latex-casein or latex-resin
dopes to improve adhesion, many of the uses are individually
small and confined to one or two firms. In consequence my ap-
proach to this subject has been different from that of my co-
authors in the series, and an attempt is made not only to record
what is being done but also to indicate the possibilities for nibber
usage, and pin-point the important theoretical and practical
considenitions.

My thanks are due to my several former colleagues with whom
and from whom | have gained my limited knowledge of the other
industrj-. Acknowledgement is also made for assistance from
many linns and indi\'iduals with the supply of the pliotographs
and diagrams.

C. M. B.
August n>54.



Chapter |

INTRODUCTORY

Rubber and textiles have been associated in manufacture since
the early days of the mbber industry when Macintosh produced
his waterproof cloth by combining two textile fabrics by means of
a layer of nibber. Many of the most important and widely used
rubber products depend on,a textile in one form or another to give
them increased rigidity, increased strength and, in some cases,
increased life. It is, furthermore, no exaggeration to say that as
much research has gone into the textile side as into the mbber
side of the manufacture of such important items as tyres, belting
and hose. This booklet, which is one of a series dealing specifically
with latex rather than with dry rubber, attempts to cover the wide
field of the use of rubber latex with textiles, not only for the pro-
duction of what are commonly termed rubber products but also for
products in which the textile quality more or less predominates.

The arrangement of the booklet has presented considerable
difficulty— due to the wide diversity of processes and products.
No logical arrangement based on one single variable appeared
satisfactory, owing to the large amount of cross-referencing that
would be necessary.

Asraw materials, consideration isgiven to animal and vegetable
fibres, and, for the sake of completeness, it has been felt desirable
to include reference to the newer s\'nthetic fibres and also the
mineral fibres such as asbestos and glass. Furthermore, paper and
leather,” which are not strictly textiles, have been included. On
the other hand, rubber thread is not discussed,

In the case of the true textile fibres, they can be treated with
rubber in a wide variety of forms, representing the different stages
in the production of the finished textile. Carded w"ebs find applica-
tion in the preparation of bonded fabrics, yams are treated for
incorporation into belting and t>Tcs as well as for weaving and
knitting, and fabrics and felts of all types arc processed in many
ways with mbber latex,



When we consider the function tliat tlie rubber has been pro-
posed to perform when applied to the materials refened to above,
we arrive at a comprehensive list which Includes waterproofing
and rot'proofing. im})arting crease-resistance, sealing and binding
as well as simple adhesion.

A large amount of the effort directed to the application of
rubber to textiles has been concerned with the mechanical
problems of handling the textile material in whatever fonn
through the process, whetlier it be impregnation or surface coating
by spreading or spraying. Some attention, however, has been
given to the more subtle colloidal and chemical modihcations of
the rubber latex so as to produce special types of rubber deposition
on the textile.

Finally in these introductory remarks attention is drawn to the
wide diversity of the products and the industries into which the
rubberizing of textile or allied materials has penetrated. To
name only a few; clothing, boots and shoes, upholstery and bed-
ding, carpets and ilooring materials of various types, felts, ropes
and cables, specialized fields such as printers’ blankets and bnish-
making and a wide field covered by the term “artificialleather”.
All these outlets are in addition to the main rubber industry,
which, as indicated above, makes many important products con-
taining textile material.

It is quite obvious that it would be impracticable to sectional-
ize this booklet according either to the type of fibre involved, to
the form in which the fibre is used, to the property imparted by
tlie rubber or to the finished product. It has, therefore, been
thought desirable to select the important developments, some-
times b}’ products and sometimes by processes, and deal with these
in separate sections, relying upon an adecjuate index to guide the
reader to the source of the information which he is seeking, It
«nill be necessary, however, to describe in some detail the general
principles involved and the basic processes which have so far been
developed and applied.

“I'ne rubber latex may be used in its raw' unvulcanized state, or
after pre-vulcanization, or again after compounding with ingredi-
ents which will subsequently bring about the vulcanization of the
nibber. This is a general question which has to be considered in
the case of each particular application, as will be apparent from
the introductory booklet of tliis series. Generally speaking,
vulcanization at some stage is to be preferred, unless the self-



Introductory

adhesive characteristic of the unvulcanized nibber is an essential
part of the process or the application of the product. In many
ap])lications for nibber latex the compounding of the latex witli
fillers is worthy of considerable attention, but in the case of textile
treatment it is a fair generalization to state that the addition of
fillers other than as the compoundingiftngredients necessary' to
bring about vulcanization is not usually carried out. The addi-
tion of any filler to latex will reduce the strength of the rubber,
and it is obviously more economic in the case of textile applica-
tions to use less rubber than to weaken it by loading it witli filler.

With the possible exception, therefore, of spread-films appHed
to fabrics for waterproofing purposes, little attention will be paid
to compounding. On the other hand, what may be termed the
colloidal characteristics of the latex play as great a part in textile
treatment as in any other latex-consuming process, ~ e xtile fibres
frequently contain foreign surface-active materials and are subject
topH changes during their normal processing, such as scouring and
dyeing. With these changes go changes in the electric charges
carried by the fibre surfaces, of which account must be taken,
bearing in mind that the rubber-latex particle also carried an
electric charge. Changes of pY\ can, furthermore, bring about
flocculation and coagulation of the nibber particles which may, or
may not, -be a desirable state of affairs in the treatment of the
textile.

One method of overcoming these difficulties of foreign matter
on the textile fibre is by excessive stabilization of the latex, but,
as will be apjxirent from v/hat follow”s, the subtle changes that are
produced in the textile fibre can be used to advantage in the
working of rubberizing methods.

The other general subject that frequently arises is the question
of obtiuning the necessary adhesion of the nibber to the textile.
This problem is most acute when films of rubber are applied to*
textile fabrics and such films are required to stand the flexing and
abrasion as occi'rs. for example, in a mackintosh fabric. It is also
important when the fabric has to be incorporated in a product
such as a tyre or belt, where failure of the adhesion will result in
rapid deterioration of the product. Chapter V deals with this
particular problem of mbber adhesion to textiles in so far as it has
been studied from the latex or water-dispersion standpoint.



Chapter 11

GENERAL PRINCIPLES INVOLVED IN THE
APPLICATION OF LATEX TO TEXTILES

W hen' embarking on the application of rubber latex to any textile,

"~mpaper or allied material at some stage of manufacture, the decision
has to be made as to precisely what property it is required to im-
part to the material by the treatment with rubber. As indicated
in Chapter I, the earliest and one of the most wideaiJtead uses of
rubber in the textile field is fqr.\mtErproofing by coating the
materiaj with an impermeable rubber deposit. The latex for this
[s customarily spread on the fabric, and the water removed by
evaporation to leave a continuous film of rubber. The excellent
film-forming properties of rubber latex make the production of
such a film a comparatively simple matter.

Stepshave to be taken to ensure sufficient stability in the rubber
dispersion so that coagulation does not take place under the action
of spreading. The first problem that often arises in connection
with the simple spreading process is that of the adhesioii_oUlie
dried film to the textile material. If the material to be coated is
of very fine pores the rubber particles in the latex will not pene-
trate any appreciable distance into the material, and adhesion will
be correspondingly poor. The absorbancy of the textile will pro-
duce a filtering action on the latex. Some improvement can be
obtained by the use of wetting agents inconrorated in the latex.
These wetting agents, as their name implies, assist the latex to
spread over the surface of the fibres, and. in spreading, more
penetration takes place into the interstices of the material.
These wetting agents will not, of course, reduce the filtering action
if the pores are too fine to admit the rubber particles, and pene-
tration will be reduccd if fibre and particle carry like electric
charges leading to mutual repulsion." The practical aspects of
fabric coating are more fully discussed in Chapter IV and the
adhesion problem is considered in Chapter V.

Next we can consider not so much a surface coating as an im
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pregnatiori, implying a uniform distribution of rubber throughout
the textile* material to fiU the interstices between the fibres. If
the quantity of nibber applied is sufficient, similar waterproofing
action will be imparted as in the case of a spread coating, and the
rubber will appear on both sides of the textile. But generally
speaking impregnation is attempted not so much for waterprooting
but rather for subsequent use in textile-rubber products, such as
tyres, belting, etc., where fibre insulation and compaction are re-
quired to increase fatigue life. In the literature there has been dis-
cussion on the subject of impregnation, and frequent references
are made to "impregnation of the fibre". This matter is dis-"
cussed by Stevens,” and his general conclusion, which is the widely
held view of those who have studied the matter scientifically, is
that the rubber particles in latex are too large by many times to
enter the lumen of the iibre. Impregnation is, therefore, only
applicable to the filling of the spaces between fibres, and it is
obvious that, in many cases, that is what the patentee or author
means when he talk~s of impregnation of the fibres.

In practice, materials may appear to be fairly thoroughly im-
pregnated, whereas, in fact, the impregnation has not got to
the stage of filding the spaces between the fibres, but only filling
spaces between the individual ya”ns or threads of a composite cord
or fabricA The value of wetting agents in improving the degffce of
impregnation has been stressed from time to time, and in particu-
lar was the subjeit of a paper by Hauser and Huenemoerder.**
The impregnation to which we have referred so far is carried out
under such conditions that no coagulation or deposition of the
rubber particles occurs, except by evaporation of the water
content by heat or other means— in other words, a simple en-
trainment process has been considered so far. The material is
passed through a latex composition and the excess is squeezed
out as in a usual padding proces.s. Alternatively the latex is
sprayed onto the fabric.

There are several references to the use of dillerential pressure
to assist impregnation, and these are discussed in Chapters 111
and IV (316335, 361398. 391031).* From the point of view of the
discussion in tliis chapter they are impro\ ements in the simple
entrtunment process and not fundamentally different in principle.

The six-figure numbers that occur in bracUets throughout the text art-
mimbers of Briti'?i patent specifications, abstracts of which are given in
Chapter XII.



As is pointed out by International Latex Processes in their patents,
tlie alternative to entrainment is immersion {5S0134). In
immersion processes, the fibrous materia! is introduced into a bath
of latex and conditions are arranged so that some or all ol the
rubber is deposited on tlie fibres; for example, by the application
of heat, by the addition of coagulant or by the neutralization of
opposite charges on rubber and iibre.

In fact, for many years the problem of applying rubber latex
to textiles, in such a way that the particles are deposited on the
fibres and the nibbcr is not dried off as a film throughout the
product, has been studied. The first and most obvious step is to
use a coagulating action of acids or salts on rubber latex, and there
are early patents for the treatment of textile material with a
coagulant, sometimes called a mordant by analog™' with dyeing
procedure, either before or after jjassage through a rubber-latex
bath. Substances suggested are ammonium suljjhate, tannates,
etc. (337359)-

Another idea is to use the mutual coagulation between nega-
tively charged and positively charged particles. For the former
a weakly alkahne latex is used, for the latter a strongly acid latex
prepared by the removal of .some of the ammonia from normal
presen'ed latex, addition of ammonium caseinate and then dilute
acetic acid to acidify and reverse the charge: the final latex will
contain 25% rubber, 0-4% casein and 5% acetic acid. The two
latices arc applied to the two sides of the fabric, and, after rinsing,
a substantial thickness is found to have been built u]i
(350106).

Such methods, however, do not result in a true deposition of
the rubber particle but only in the prccijiitation of one particle on
another, and to all intents and purposes a rubber film is again
obtained.

Reading the patent literature, it is obvious that the dis-
advantages'of entrainment processes and coagulant-immersion
processes have been realized for many years, and improved im
mersion processes have been striven after very eamesLly. Broadly
speaking, the aim has been the choice of the conditions of fibre
and latex so as to bring about a deposition: that is to say, a
process whereby the latex saturates tlie textile material, and the
rubber is deposited to such an extent and so com]|)letely that a
clear liquor cau be expelled from tile treated textile.

It is not easy to deal with this particular aspect in a detached
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way, but it is fair to say that the methods involved are divided
into those which use an essentially unstable latex so that the
introduction of fibrous material, because of its adsorbancy of ions
or other substances, its large surface area or its content of soluble
matter, causes deposition; and on the other hand, those where the
latex is stabilized and deposition arises directly from a difference
of charge on fibre and rubber particle.

As far as can be judged, the methods of Brandwood, and co-
workcrs Lejeune and Bongrand, depend on the former process,
and are discussed in more detail in another section of this book.
These processes represent a serious attempt to tackle the prob-
lems, and considerable success has been achieved. Afhmty
between fibre and rubber in the author's opinion is not established
by the methods of these workers. There is a great difference
between affinity of rubber particles for the fibre and environmental
conditions whereby the rubber particles will come out of fine sus-
pension into a coarse, flocculentdispersion, or an actual coagulum.
This is not to say that the latter methods (554572) have not their
applicability. They have, in fact, been adopted and are com-
mercially successful in the field of cotton yams and fabrics,
apphcations where rubberiness imparted to the textile is not
detrimental to its function. They have also been successful in
paper manufacture to some extent. When one comes to consider
a wider aspect of the problem, includmg textiles such as wool and
hair, the rubberiness imparted by such coagulation or precipi-
tation methods is quite unsatisfactory.

One method by which the affinity of the rubber for the fibre
can be increased is by arranging for opposite electrical charges on
the two surfaces. This has been discussed, by Blow in several
papers.5 The charge carried by the rubber particles and also by
fibre surfaces depends upon the of the water phase in which
they are present. The point at wliich the change-over takes
place, and at which, therefore, the charge is nil, is called the
isoelectric point and varies somewhat from fibre to fibre and from
S~ersioiTEo”ispersion. In the latter case the charge arises from
the surface protective layers on the particle, and in the former
case the chemical characteristic of the fibre as well as the presence
of adsorbed substances determine the charge. In both cases the
predominant charge of the surface can be changed; by modifying
the adsorbed material as weU as by altering the pB.. This is
illustrated in the accompanying diagram for a rubber particle in
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water, Fig. i. Itis possible, therefore, to choose two or more sets
of conditions whereby the charge of the fibre and the charge of the
rubber are different in a medium of the same pVI. and mutual
precipitation resulting in deposition of rubber particles onto the
fibres takes place.

Fibres, in particular wool, carry a negative charge in alkaline
medium and a positive charge in acid medium. A protein-
stabilized nibber particle has the same charges under these condi-

Alkaline, Acict,
Protein 0-
or
Anionic «QiD —
K. < \%
<00
tr
Cationic 50j.p™ o
Ftg. 1 Diagram matic vopreaentation of rubber particlcs stabilized with

proteiia, anionic soap and cationic soap in alkaline and acid aqueous
media showing the sign of the charge in each case.

tions. Soaps, or the like, not being amphoteric give to the particle
of a dispersion the same charge over as wide a range of />li-as they
are chemically stable— anionic soaps producc negative charges,
cationic soaps positive charges.

Blow’s processes (483496, 497793) exploited the latter, as did
Brew's also (557611). Shortly after the appearance of tlie
“ Positex” patents, as they have become known, patents ap-
peared under the name of International Latex Processes which
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described wliat the author is inclined to believe to be the
corresponding "N egatex” process, i.e. negative acid latex in con-
trast to positive alkaline latex (508136, 508137). The patentees
refer to it as being stable at the temperature of treatment when not
in contact with the particular fibrous material, but unstable in its
presence. One patent covers the use of latex outside the iso-
elcctric zone, and the other the use of latex within the isoelectric
zone. The pH figures are all very low, and the formulations con-
tain substantial amounts of anionic surface-active stabilizers.
From the published information there is no doubt that
deposition of rubber onto fibres of most types can be brought

TABLE 1

Results of treating wool fabric with 5% rubber iate-x under
varying conditions

Charge
(Approx.) 1 of Fabric
\ Fi~re \ Particle
Alkaline:
10-5 1 -0-66* 0-25
10-5 1 —0-66 10-00
10-5 i +o035 11-50
1
Acid:
4-0 + + 0-42 2-00
40 — + -
4-0 - 0-47 6-50

« arbitrary units

about by adjustment of the stabilizer type and content in the latex
and its />H, and that at least at dry-rubber contents below 10%
such latices are stable in the absence of fibrous mafenaT
Working with wool, as the published papers show. Blow
examined the available Jiossible methods and correlated particle-
charge value and sign— detennined by cataphoretic methods—
with the deposition that occurs (see Table i). On the basis of
this vrork and not for any theoretical reason the use of cationic
soap treatment of the latex was advocated, and the positively
charged latex appeared on the markets as “ Positex” in the United
Kingdom and "Xetal” in France. The practical implications of
15



tliis fact find no place in this chapter, which is concerned to es-
tablish tlie basic principles for the application of latex to textiles.
No other natural rubber latex has been marketed solely for the
treatment of textiles as a finishing agent.

Spreading or coating, impregnation and deposition are alterna-
tive but not interchangeable ways of applying latex to textile.
They are carried out mmith different types of latex and different
techniques, and the}' impart different properties to the final
product. For the latter reason the choice of textile to be treated
by each particular process for each particular product is critical.



Chapter 111

THE TREATMENT OF YARNS, THREADS, CORDS
AND THE UKE

Particularly for the incorporation of cotton- or rayon-re-
inforcing yarns in rubber products, attention has been paid
to the rubberizing of the individual thread to improve its
adhesion to nibber subsequently applied to it, to reduce
internal friction between the fibres during flexing, and to give
increased strength by the binding and anchoring property of the
rubber. Tn general, yams are strengthened by twisting the
libres together, firstly as single yarns, and then by folding
and cabling these indi\ndually twisted yarns into what is usually
termed a cord.

The choice of twist at the various stages, so that the finished
rord is |™alanced and docs not snarl, is a matter for the textile
technologist. At the point of maximum strength obtained by
twisting the fibres, breakage of the yarn or cord occurs by the
breaking of the fibres. With very much lower t\vists or with a
single soft-twisted thread of equivalent weight per unit length,
breakage would occur to some extent by slippage of the fibres over
one another. Associated with the improved strength obtained by
twisting is a certain degree of elasticit}’ in the cord, due to
the fact that the fibres are at an angle to the axis of the thread
and can move relative to one another in the same way as a
piece of fabric cut on the bias has stretrhabilit>'. This stretch-
abilitv arises partly from the elasticit>" of the individual fibres, but
mainly from the structure and arrangement of the fibres. On the
otijer hand, a simple roving, in which the fibres have been given
only a small amount of twist and therefore lie approximately
paraHel to the axis of the thread, shows very little elasticity until
slippage takes place. If. therefore, in the case of roving, the fibres
are bound together with an adhesive, strength is gained without
the stretchabilit\'. which in many applications is an undesirable
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feature of the cabled cord * If the binder in our roving is of a
flexible material such as rubber, the yarn remains phable and lias
the properties of strength, low stretch and fairly ready adhesion
to subsequent applications of rubber.

Several patents granted to J. Brandvvood cover the treatment
with rubber latex of yarns, threads and rovings. Brandwood
achieved the treatment of the yarns in cheese form, i.e.
wound onto perforated foimers or bobbins, using dilute rubber
latex and a differential-pressure technique to secure thorough
impregnation. The excess latex was subsequently removed by
air I>last so that the adhesion of one yarn to another in the package
was not so great as to interfere witli unwinding after drying. His
patents covered the subsequent folcUng and doubhng of such
yams as well as the application of a sUght twist to the yarn,
either before or after complete drying. Furthermore, stretching
while dry ing is also used to reduce the final stretchability. These
yams were claimed to be suitable for twes and belting due to their
low stretch and other properties, as referred to above.

In one or two of these patents there is confusion over the term
‘mmpregnation ”,and, as already stated in Chapter Il,undoubtedy
the author of the patent is using the word to mean penetration
hdwetn the fibres. In Brandwood's patents, details of the quan-
tity of rubber actually applied are conspicuous by their absence,
although t)ie concentration of latex used is mentioned on several
occasions (408931, 435395, 512558, 514772. 5iQ6b5.

Other patents of a similar nature were granted to Fenner and
his collaborators for treating textile yarns, not rovings, with
rubber latex, again under vacutmi. In many cases these patents
were concemed specifically with beltings and included the further
treatment of the woven fabric of the semi-finished belts (430035).
To increase the amount of rubber deposited on the yarns coagula-
tion baths were used.

process described (46S428) consists of the following steps in
the treatment of yarns;

Firstly a scour in NaOH batli, followed by drying to
15% moisture; then a pass through 30“, latex comiiounded
and containing a wetting agent, e.g. ammonium oleate; next
tlirough a more concentrated latex, followed ljy an aicetic

» 111 passing, it may be slated that there are otlier methods of reducing

or elimiii-dtinR the strctchability of a cord, depending on pre-stretching and
setting in this condition.



acid coagulant bath; the yam is then washed, and zinc
stearate or stearic acid in alcohol is applied to reduce tack
and case subsequent weaving.

Other processes described include pre-treatment with coagulant
and passage through a flexible rubber diaphragm followed by
immediate rapid drying (477393).

In another process the twist is taken out of the yarn tem-
porarily while being treated with latex so as to assist still further
the impregnation.

The third process for the impregnation of yam is the Filastic
process, a number of patents being in the names of Lejeune and
Bongrand. The process consists of the modification by chemical
means of the surface activities of the cotton fibres to assist the
impregnation process which is carried out by altemating vacuum
and high pressure with subsequent drying of the yam.

Reference is made in the patent specifications to impregnation
ofroving on the spinning frame with means for squeezing outexce”
impregnant and recovering same. Short fibres with small twist
in the thread give as good results as long fibres with greater
twist and the threads so produced are vrithout fluff and have a
polished or glazed surface.

The impregnation of yarns on bobbins or in hanks is also pos-
sible by these processes, it being emphasized that time of contact,
use of vacuum and/or pressure are important factors. By keeping
textile material in an alkaline (ammonia) atmosphere during treat-
ment the latex does not dry or coagulate and time is given for
nuire complete penetration (338381. 344414. 405032, 405311,
405312, 405313). A number of supplementary patents taken out
by Filastic Ltd, cover the use of these latex-treated yams in hose,
for wea\"ing into fabrics to be used in belts and flexible couplings,
for the manufacture of brake linings and also in connection with
fitter cluth, nets, shoe soles, etc. (410116, 411460. 411S87. 411Q37,
411938, 411939. 412229, 412256)

Whereas earlier patents refer solely to cotton, its extension to
asbestos is also covered later. In this case the fibres are first
treated with a liquid having a /iH value equal to that of the
rubber latex, i.e. g-0 (414692).

Subsequent patents deal with needs of pneumatic tyres
(416048, 422960, 437286). In this connection Firestone have a
patent for treating the yams during the doubling or folding
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acid coagulant bath; the yarn is then washed, and zinc
stearate or stearic acid in alcohol is applied to reduce tack
and ease subsequent weaving.

Other processes described include pre-treatment with coagulant
and passage through a flexible rubber diaphragm followed by
immediate rapid drying (477393).

In another process the twist is taken out of the yam tem-
porarily while being treated with latex so as to assist still further
the impregnation.

The third process for the impregnation of yam is the Fiiastic
process, a number of patents being in the names of Lejeune and
Bongrand. The process consists of the modification by chemical
means of the surface activities of the cotton fibres to assist the
impregnation process which is carried out by alternating vacuum
and high pressure with subsequent drying of the yam.

Reference is made in the patent specifications to impregnation
ofroving on the spinning frame with means for squeezing out excess
impregnant and recovering same. Short fibres with small twist
in the thread give as good results as long fibres with greater
twist and the threads so produced are without fluff and have a
polished or glazed surface.

The impregnation of yarns on bobbins or in hanks is also pos-
sible by these processes, it being emphasized that time of contact,
use of vacuum and/or pressure are important factors. By keeping
textile material in an alkaline (ammonia) atmosphere during treat-
ment the latex does not dry or coagulate and time is given for
more complete penetration (338381, 344414. 405032, 405311,
405312, 405313). A number of supplementary patents taken out
by Fiiastic Lid. cover the use of these latex-treated yams in hose,
for weaving into fabrics to be used in belts and flexible couplings,
for the manufacture of brake Imings and also in connection with
filter cloth, nets, shoe soles, etc. (410116, 411460, 411887, 411937.
411938, 417939, 412229. 412256).

Whereas earlier patents refer solely to cotton, its extension to
asbestos is also covcred later. In this c”se the fibres are first
treated with a liquid having a pH value equal to that of the
rabber latex, i.e. 9-0 (414692).

Subsequent patents deal with needs of pneumatic tyres
(416048, 422960, 437286). In this connection Firestone have a
patent for treatiiig the yams during the doubling or folding
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operation mthoiit interruption of the continuity of manufacture

with the treatment of yarns is the treatment of ropes,
cords and the like, and suggestions have been made for applying
latex to these materials to smooth their surfaces, particularly m
the case of nianilla, sisal, etc. In many cases there is no attempt
to get thorough impregnation, but only to achieve sufficient to
give a coating adherent to the surface (178811, 315304, 34°05i,
404001) T
\n artificial horsehair for upholstery is made by drawing a
thread through a nozzle fed %rith latex or other liquid coating
preparation. The rubber is dried and vulcanized and may be
compounded. The ‘‘thread” or “tiair” may be formed mto
shaped masses or curled by suitable techniques before drymg and
vulcanization (457140).

In 1932 Pestalozza laid down the three criteria for impregna-
tion; verv- loose twist of the yam (i.e. an open or full yam); low
tension, since obviously tension longitudinaUy will narrow the
spaces between fibres; and wetting with soap sohition to overcome
.surface tension forces (408z13).

The use of roving, i.e. untwisted or very lightly twisted yarn,
mechanical devices to untwist the yam in the bath, pressure
differences and such mechanical devices all assist very materially.
Commercially the Filastic and the Fenner processes have
succeeded mainly for belting, but for tyres cost has probably
militated against the wider use of the ideas.

The patents of Lejeune and Bongrand refer to bringing about
coagulation, and it has been claimed < that conditions are such
that an actual deposition of the rubber particles on the fibres is
obtained. In the case of cotton, it is undoubtedly possible to
achieve something at least allied to deposition by adjusting the
stabihty of the latex. The processes already referred to above
allow the treatment of yams in bulk, that is to say either in hanks
or in bobbins, provided that the counts are low; the yarns are of
relatively large diameter and weight per unit length.

Difficulties arise, however, when the yarn is of finer counts
and correspondingly weaker. A small amount of the rubber is
then sulTicient to adhere one yarn to the adjacent yarn, so-that
unwinding becomes impossible. With a true deposition and
exhaustion process, however, this does not arise, and therefore
there is opened up the possibility of treating single yarns for



subsequent doubling and cabling into cord, which would have
liirgely the characteristics of the normal cord but would be com-
pletely impregnated with rubber providing insulation and resist-
ance to fatigue and flexing conditions. Experiments carried out
on these lines in the case of cord subsequently to be built into
tyres showed improved life, due no doubt to the insulating action
of the rubber between the fibres, and also to some extent due to
the slightly improved adhesion of the rubber applied subsequently
by the normal spreading or friction processes.

For example, a singles 20’s cotton yarn of the normal twist is
wound into hanks or on to cheeses and treated with a positively
charged, cationic-soap-stabilized rubber latex after thorough
alkali scour and rinse. The ratio of latex to cotton is 20 or 30 to
1, and there is sufficient rubber to apply 5-7% (dr>' rubber) to
dry cotton; the rubber for this application does not contain
vulcanizing ingredients since those present in subsequent spread
coats will suffice and the unvulcanized rubber will adhere well.
By suitable circulation of the liquor and control of pH, deposition
of 80-90% of the rubber will occur. After removal of as much as
possible of the exhausted Uquor from the bulk of yam it is dried
and rewound for folding and cabling, for example, into a 3/5/20
cord for tyre or belt manufacture.

This process is described by Blow in his published papers and
the pamphlets on Positex issued by the British Rubber Develop-
ment Board, and is, of course, applicable to yams of all counts.
For yarns and threads to be incorporated in rubber products as a
reinforcement the other entrainment and immersion processes are
applicable and arc periuips simpler when small counts are in-
volved. In other words, the applicability of Positex in this
particular field is restricted in all probability to a process like that
just described.

Because the impregnating processes of Brandwood. Fenntr,
and Bongrand and Lejeune give rubberiness to the textile, they
arc not applicable, as far as the author is aware, to essentially
textile materials, e.g. wearing appiu-el. The tnie deposition
processes with low amounts of mbber applied are, however, of
interest in this latter field, particularly in the case of wool
Altliough details are given in the B.R.D.B. jxunphlets on nearly
the whole range of fibres, the development and interest have been
largely confined to woo\ materials.

We conclude this chapter, therefore, with a brief account of the
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methods of treating wool yams mth rabbet by means of positively
charged latex. As already indicated in Chapter II, deposition of
rubber onto fibre is brought about liy arranging the charge on the
former positive and that on the latter negative in tlie same
medium. An alkaline medium ensures a negative charge on the
fibre, and treatment of the latex, so that the protective layer on
the particle surface is cationic soap, achieves the positive charge
required of the rubber. By way of explanation it is pointed out
mthat ordinary soaps are chemical compounds consisting of a hydro-
carbon chain with a hydrophihc head which in water is the surface-
active anion. Calionic soaps are the converse in so far as the
surface-active long hydrocarbon chain is the cation or positive ion.
This is further explained in Fig. i.

It is perhaps obvious that the required fulfilment of the ideal
takes place when only the cationic soap, rubber particles, fibre
and alkaU, to give the correct pK, are present in the aqueous
phase. Any anionic soap material, residual acidity in the hbres,
etc., can upset the colloidal state of balance and reduce the
amount of deposition and/or lead to anomalous behaviour. This
was discussed in Positex Pamphlet No. 3, but since its publication
shortly after the war marked developments in the detergent field
have occurred. Woliile it is interesting to know that anomalous
behaviour can take place due to the residual soap in the yarn and
other causes, the position is radically changed from the practical
standpoint. Non-ionic detergents arc now available which can
be used if not for the whole scouring process at least for the final
stages of the preparation of the wool for treatment. lhese
materials, as their name implies, produce no charged ions that can
interfere with the fibre or rubber particle charge, and therefore
any traces present will have little, if any, effect on the deposition
process.

Whereas, therefore, when the Positex processes were developed
prior to the war and reconsidered immediately after the war,
ingenuity, skill and additional processes were admittedly often
necessary to obtain the yarn or fabric in the condition where
deposition occurs satisfactorily, nowadays these practical difficul-
ties are passing into the background.

The recommendation is, therefore, that the goods be scoured
according to the detergent maker's instructions in a non-ionic
soap and well rinsed and hydroextracted. The treatment of
fabric which differs somewhat from that of yarn is discussed in
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Chapter IV. Yarn can be treated at high-liquor ratios, i.e. i
volume of yarn to 10-30 of the positively charged latex of suitable
concentration to give the required rubber content on the final
textile, and the handling should be such that there is gentle
motion of the liquid relative to the fibre whether in a hank-
dyeing or a cheese-dyeing machine. The pH should be approxi-
mately 9, obtained by ammonia addition, and no elevation of the
temperature is necessary or desirable. Deposition takes place
in 5-30 minutes, depending on conditions, and the residual liquor
should be substantially clear of rubber. The yarn can be hydro-
extracted gently and dried. It should, perhaps, be emphasized
that the attachment of rubber to fibre before this final drying is
by electrostatic forces, and if mechanical agitation is too severe
the deposition can be disturbed.

In passing, it may be remarked that the rubberizing by a
substantive proccss as just described opened up great possibilities
for yarn treatment, but. as referred to in Chapter VI, where the
properties of rubberized materials are discussed, developments
have not progressed in this direction so well as in other fields.

From what has been written in this chapter it is obvious that
the impregnation and deposition processes have been thoroughly
investigated and in certain products rubberized yams have been
successfully used.



Chapter IV
FABRIC PROOHNG, COATING AND IMPREGNATION

As in the case ol dipping, tlie attractiveness ol latex for fabric
coating lies in its greater solids content and freedom from in-
flammable and toxic solvents. On the debit side is the greater
cost of rubber in latex form and the fact that loading with fillers
causes a much greater deterioration of properties than in the case
of raw rubber.

The garment-proofing trade is still almost ioo“, based on
solvent spreading, not only because of these disad\'antages but
also because of the harsh feel and stiffness of a latex proofing com-
pared with a cold-ciired solution coating.

Nevertheless there is a field for latex spreading and coating.’

Latex spreading of the backs of pile fabrics, e.g. carpets and
rugs, is widely practised and is discussed in Chapter VII. Here
the purpose is improved durability, replacement of the normal size
and conferment of non-slip characteristics. Felts, and in particu-
lar needleloom felts, are also commonly spread with latex to
increase strength and durabihty.

The basic principles are to pass the fabric under a doctor
blade in front of which is placed the latex mixture, and then over
.a heated platen or round a dram drier to dry off the water:
additional coats being added in the same way to bring the thick-
ness of film to that required. (See h'igs. 2 and 3.)

It is not uniisual to modify the normal solution spreader so
that spreading is carried out with the fabric forming a trough under
the doctor blade or aroller. The fabric is subsequently taken up-
wards and then over the drying chest. Less danger of coagula-
tion arises with this arrangement (310726). (See Fig. 4.)

One of the frequent troubles with latex spreading is so-called
“striking through”, i.e. penetration through the fabric to form
local areas of rabber on the reverse side. There are several
techniques for avoiding striking through apart from careful
adjustment of the viscosity of the latex mixture, fabric tension
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Fig. 2 ortnodox spreading machine with ateam heated platen

Kig 3 Spreading machine with dnmi itryins arrangement.

Fig 4 mgemen( for spreading without doctor blade. (From B.P
Courtesy—the Controller, H.M. Stationery Office.)



and the pressure and angle of the doctor blade. Thickening of
the latex with gums or substances such as methyl cellulose is
advantageous.

Slight flocculation of the latex is claimed to be effective by the
~node Rubber Co. The essential principle in their method of
preparing a flocculated latex is to add a coagulant svich as acetic
acid or zinc, magnesium or aluminium sulphate to a diluted latex
containing a protective colloid such as casein, sodium aluminate,
glue or gum acacia. One example consists of 400 parts of 5%
latex mixed with 130 parts of 5% sodium silicate and 120 parts of
5% aluminium sulphate; the flocculant is concentrated to 18%
rubbercontent by simple draining on a cloth and then compounded
with vulcanizing ingredients (397997)-

Another method is to cause rapid gelling of the latex film by
the use of heat-sensitive latex or by treatment of the fabric with a
coagulant. Additionally itis often desirable to avoid the serum and
non-rubber constituents of latex Hberated at the fabric surface
travelling through the fabric and causing staining. Gelling of the
latex rubber does not avoid this since serum is liberated. Inter-
national Latex Processes incorporate in the latex a gum such as
locust kernel, locust bean, carob, etc., and apply to the fabric a
boron compound such as borax, sodium perborate or boric acid,
which has a gelling action on the gum, and so holds the serum into
the rubber film and preventsits penetration into the fabric (528435).

Yet another method of preventing striking through is the
application of a fine spray which does not strike the fabric forcibly
but drops on it as a fine rain to deposit particles and form a film
on which one or more layers can subsequently be spread (516305).

A very interesting idea is the use of a froth or foam of latex
which, even though the rubber content is low, has sufficient
viscosity not to, strike through, and in fact behaves very like a
bank of dough. It does not creep under guides, for instance.
The froth or foam is substantially broken on its passage imder the
spreading knife and is set by drying or coagulated by contact with
a surface licked with a 10% solution of acetic acid. The (dry)

ingredients of a typical foam are;
Parts by weight

Rubber 100
Sulphur 2-5
Accelerator 0-5
Zinc Oxide

Igepon

(451622)
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There is a great advantage in departing from the normal
spreading procedure, and coating by the Uck-roUer technique.
In other words, to form the latex film on a belt or roller and trans-
fer it from that to the fabric by light contact. This method
where only comparatively light coats are required, solves the
problem of striking through and provides good control of the
amount applied. A refinement is first to gel the latex on the
roller or belt before it contacts the fabric to be coated (452176,
550073)- (See Fig. 5.)

The most usual purpose of simple coatmg or spreadmg of
fabrics is perhaps waterproofing, and the attempts at and
suggestions for achieving this without the disadvantage of im-
pemieabihty to air are numerous. Mi.xtures of wax dispersions
and latex are commonly mentioned; the wax imparting water-
repellancy to a latex coating apphed so thinly that some degree ol
air permeability is maintained. For example, equal proportions
of 10% latex and 10% camauba wax, dispersed as follows are

used: .
Parts by weight

Carnauba wax 100
Stearic acid . 4
Glue . . . . 1-5
W ater - 1,000

Alternatively Parts by weight

ParafTin wax . 60-65
Stearic acid . . 40-45
Ammonia (s.g. -880) * 30-35
W ater . X . 660-670
40-60% latex 54

3,000

{448711, 481610).

The ability to apply a relatively thick coat with one spread of
latex is at the basis of many suggestions to make elastic and/or air
permeable fabrics, since mechanical manipulation to achieve
special effects not obtainable with the multicoat-solution spread-
ing is possible. By choice .of fabric structure, e.g. one with raised
or projecting yarn loops, local appUcations of latex are possible.
These can fix the material in its normal or stretched form, and
pressure can be applied to form local consolidation of the rubber
film with resultant special effects. Reference may be made to the
several patents of Chavannes and Schwartz to ascertain what may
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be acWcved (443458, 471231, 482683, 482767, 482679, 482844,
495539. 496902. 498649)-

At this point it is convenient to refer to combining, i.e. the
cementing of two fabrics with latex as the jam in the sandwich.
Combining with soKitions is widely practised for the double-

Fl-. 6 Wet combining two fabrics using sprayed latex. (From B.P.
540475. Courtesy— the Controller, H.M. Stationery Office.i

texture waterproof. The process has been used replacing the

solution by latex, and various devices have been adopted to

maintain air-permeability of the combining frlra. (See I'lgs. 6

and 7))

Spraying the latex lightly can achieve this; the actual com-

bining bemg carried out by passage through the calender.
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Puncturing the combined fabric to produce protuberances off
which water will run and maintain waterproofness is also proposed
(405970, 438891, 5404£9. 540475)"

Spreading, coating, proofing are words which are used to
describe the processes for the production of a continuous or
nominally continuous film of rubber on the fabric. Impregnation
must be taken to imply the fiUing of the interstices of the fabric.

riG. B. Impregnation ol tuxtik- material witll rubber latex
(From B.P. 301031. Courtesy .~tlie Controller, H.M.

Stationery
Office.)

rhe textile U>be treated is contained in vessel i, and tlie latex in vessels”
Evacuation of the air in the former is carried out by the vacuum pump
j with cocks 17 and 7 closed and 19 open. Cocit 19 is closed v\hen
there is a good vacuum in vessel | anti cocks 6 and 5 opeuud allowing
the latex to flow in. Then, alter closing cocks 5 ‘5 and opemns
16 and 18, pres.sure (up to 200 atmospheres) is applied by means of the
pump 8. After the impregnation is complete, the excess latex is
returned to vessel 2 by the use of the vacuum pump.



The phrase "interstices of the fabric” is not, however, clear
since there are the spaces between the threads or yams of which
it is woven or knitted as well ;is the spaces between the fibres of
which the threads or yams are spun. In fact; in many cases the
process used and also the fabric structure will determine how far
complete impregnation occurs and how far only the hetween-
threads interstices are tilled.

Simple impregnation equipment coosists of a trough with a
roller under which the fabric passe”, Mie excess latex being re-
moved by doctor blades or squeeze r6l]ers. (See Figs, 9 and 10.}

As already discussed, surface and interfacial tensions are
important factors as is also the physical ditiference in the size of

Fig.g. Simple impreguatioii Fig. 10. Simple impregnation
bnth with squeeze rollers. bath with scraper blades.

rubber particles and fabric interstices. Pressure is the obvious
lirst answer and this can be indirect by vacuum or direct by air
pressure or squeezing (316335, 391031, 494231). (See Fig. 8)

more subtle method is to bend the fabric shag>ly so that the
interstices on one side are opened to receive the latex; bending in
the other direction completes the impregnation (413299). Yet
another is to weave the fabric \vith cores in tbe form of binding
threads which are easily removed to leave holes for the admission
of the latex to aid impregnation (606513).

In Chapter Il, immersion and entrainnient processes are
discu.ssed and repetition is not desirable. In those cases where a
rubber deposit is required within the fabric, the use of a dilute
latex and some device to bring about coag\ilation is ad\ocated.



Simple coagulants do not achieve much, but tlic use of an alkaline
negatively charged latex on one side and an acid positively cliarged
latex on the other side of the fabric is an interesting idea. The
former is a normal latex, the latter is prepared by acidifying with
dilute acetic arid a latex treated with ammonium caseinate; e.g.
25% rubber, 0-4% casein and 5% acetic acid in water (300;iqi,
350106).

Coating or sj'reading of fabrics is required for waterproofing or
bonding: impregnation may be required for the consolidation of a
fabric for use as an artificial leather or for building into a composite
article such as a tyre, belt or hose.

As an example of a specialized apphcation, mention may be
made of tlie treatment of hair-cloth, or substitute, with latex to
reduce fraying and the shedding of hair, and to give a kinder feel
with improved resilience (495264).

The addition of viscose to the latex used for impregnating or
coating fabrics reduces the gas-permeability of the fabric. I'or
example, 10 Ib. of 330 latex plus 8 Ib. of a viscose solution of
varying cellulose content were apphed to u cloth and dried at
70° C.; ™Icanizing ingredients were added to \iilcanize the rnbber.
The permeability was reduced as the cclinlose content increased
(214356, 350358)-

Permeability at o< j<in/sc|. ni. in

Calulose content litres/dav H, at za" C.
0 i5-is
5 »
10 Al
15 :

The deposition principle to obtain impregnation was discussed
in general terms in Chapter Il and with more particular reference
toyamsin Chapter I1l1. Many of the remarks made and informa-
tion given in the latter are applicable to fabrics of many types and
also in the wearing-apparel industry to garments. In general it
seems, however, that low-liquor ratios have to be used, and the
analogy of a dyeing process where a bulk of material is handled
in 10-30 times its volume of liquor does not a])ply to rubber
deposition onto garments or fabrics. In the latter case, with
Positex as well as other immersion-deposition processes, a padding
process has to be used to saturate the material, removal of the
excess exhausted liquor being carried out by gentle whizzing.
Garments can be similarly padded or ‘‘drummed" at a low-liquor
ratioof 2or3to I. "Drumming' involves placing the garments
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and liquor in a drum or barrel which is rotated gently to ?,nd fro
until deposition has uniformly taken place.

Such processes are applicable to cotton and some of the
synthetic fibres. There seems, however, httle scope for the
deposition methods as finishes for fabrics made of these fibres.
It has already been emphasized that because these processes
produce no rubbery feel they are particularly applicable to wool
materials. The properties imparted are discussed in Chapter VI.



Chapter V

THE PROBLEM OF THE ADHESION OF RUBBER
TO TEXTILES

The main suliject to be discussed in this rliapter is, witliout a
doubt, till- use of latex in conjunction with other substances as a
"doiw" for the i)re-treatmcnt of fabrics and cords of synthetic
fibres-ni iiarticnlar, nylon and rayon, to improve, or one might
<ay bring about, their adhesionUo subsequent si>read coats of
latGx or rubber solutions.

As long as the rubber-textile composite products were based
on cotton as the textile aawi dry rubber and rubber solutions for
frictioning, toi)pmg and spreading, the problem of adhesion was a
comparatively minorone. As already mentioned, the use of latex
without suitable adjustment of its surface tension and/or treat-
ment of the fabric presented a problem even with cotton because
penetration and, therefore, mechanical locking, is less than with a
rubber solution. The arrival of synthetic fibres changed the
situation comiiletcty and reference must here be made to the
painstaking and sustained effort over a number of years of the
workers at the Research Association of Briti.sh Rubber Mann-
facturers8 They have established that the fibre ends of the
staple-fibred cotton contribute substantially to its superior
adhesion to rubber, and the lack of such free ends in tlic case of the
continuous filament rayon and nylon results in poor adhesion.

In the author's view it is possible that insuriicient attention
has been paid to the other differences between staple fibre and
continiious filament cords and fabrics; e.g. in addition to dittei®
ences in hairiness the structure in a staple-fibre material is such
that passages exist along the fibres for the imiiregnant to
enter the core of the yam or cord from the outside. The fact that
the staple fibre gives the better adhesion is confirmed by Lyons,"
who reports a figure of )O",, for the difference in the case of rayon.
This worker also found that staple cotton had 25% '« tter adhesion
than staple rayon indicating other operative factors additional to
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the fibre ends.  I'his is not the place to enter into a full discussion
of the problem from this angle. Suffice it to say that the ulti-
mate solution of the problem of obtaining good adhesion of rubber
to rayon, nylon and other syntheti'c fibre-based cords and fabrics
may well lie in the use of a proportion of staple fibre and tlie
choice of a suitable weave, 'fhe position remains, however, that
there are continuous lilament products to be handled, and their
use presents a problem of adhesion to be solved.

As already stated, whether the subsequent coating is to be
applied from latex or solution, the use of water-based priming or
bonding materials is widely used. The two commonest types are
based on latex with a protein and with a phenol-formaldehyde
resin respectivelv-

The mode of action in these cases is not clear. It may be that
there is chemical reaction or specific adhesion involved between
the fibre and the protein or resin which by reason of their rubber
content adhere to subsequent coatings of rubber. Alternatively
the function of the added material may be to stiffen the rubber,
particularly at very low elongations, and provide a gradation in
hardness from the fibre to the rubber coating with consequent
distribution of stresses.

Latex"Protein Formulations

The most usual protein is casein, but hfemoglobin is also used.
The technical literature and also the published patents contain
several formulations and studies of their properties both in static
and dynamic tests. Gardner and Williams ‘o conclude as a
general rule that the ratio of casein to rubber hydrocarbon should
be 1 to 6 for optimum properties, and that the use of a reclaim
dispersion with the latex in equal proportions is beneficial,

Heywood favours hfemoglobin, also in the proportion of
I to b; lLe. rubber (as latex) 30; haemoglobin 5; ammonia 3%, i:
p~eserMative 0*05; and w'ater 160. Total solids in the region of

are commonly recommended.

One of the early patents granted to W'ingfoot Corporation
compares the various proteins with a somewhat higher ratio, 2 to
5. and points to a 2- to 3-fold increase in adhesive bonding.
Kxamples given arc for a control rayon cord witliout any treat-
ment at 8-2 Ib./~-in. length, with latex alone 9-9. latex plus egg
albumen ij-cj. latex plus casein 17-3, latex plus blood albumen
18-3 (433777). A later patent by the same company pinpoints
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the use of a temperature of 120° F. for drying followed by 250“ F.
(449941)m

The addition of carbon black to the latex-casein composition
is recommended also (481079). On 100 parts of rubber (as latex
\rith \Tilcanizing ingredients) 5-40 of casein and up to 40 of carbon,
black is used; the black may be present in a dispersed reclaim
rubber to be used with the latex.

The advisability of a heat treatment over and above that
required to dry the material is also advocated by the Firestone
Tyre & Rubber Co. This patent (546171) employs soya-bean
protein 5 parts to latex rubber 12-5 parts, and shows a bond-
strength increase of two-fold by the use of this adhesive dried at
100° C. and almost a four-fold increase when fully heat;treated at
135° C. for | hour. The mechanical handhng of fabric in this
process in such a way as to prevent streaking is also described

(567423)-

Latex-Resin Compositions

Protein and latex give satisfactory results as indicated by the
data given above, and are somewhat cheaper; nevertheless, the
phenol-formaldehyde-type resin with latex is very much favoured
today.

It is safe to say that resorcinol is most commonly used as the
phenol and the principle depends on the formation of the resin in
alkaline aqueous solution, which is added to the latex where
further resinification takes place.

A recipe given by the Dunlop Rubber Co. (507493) consists of
resorcinol 12, 40% formalin 24, 10% caustic soda 12, 60% latex
120, water 1600. This in terms of solids is i. 2, o*i, and 6 for
resorcinol, formalin, caustic soda and rubber. Other recipes

~give |1, 2, o-i, 8-10 (577982. 577985)-

The Koppers Co."™ details the method of preparation as being
carried out in the following steps. The resorcinol is added to 10
times its weight of water, and the formalin added with the caustic
soda to bring the />H up to 9-0. The reaction is allowed to pro-
ceed for 2-4 hours with agitation. The latex is then added and
the mixture matured for 12-16 hours before use. The total solid
is reduced by dilution to improve storage life, gelation being a
source of trouble if the pH is too high and the resin reaction has
not been carried far enough.

As indicated above, the total solids of the dope as used for
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dipping are of the order of 5%, and it is usual to arrange for a
pick-up of 5-10% of solids on the dry cord or fabric. Drying is
carried out at i85-250'F. usually, although short periods at
300®F. are favoured. In any case the moisture content must be
reduced to below 3% and the treated material stored in condi-
tions of low humidity.

Other Processes 1

While the above two methods are the most widely used and
well established there are a number of other ideas and suggestions
of interest.

Dreyfus (52110S) has proposed the use of latex with an un-
stable compound of cellulose. An example is 100 parts of viscose,
(7-8% cellulose and 6-7% caustic soda) ripened to a salt number
of 4-5. with 15-20 parts of 60% latex containing casein as
stabiliser. After impregnation with this the rayon is passed
through sulphuric acid and sodium bisulphite to regenerate the
cellulose and coagulate the rubber; the material being subse-
quently washed and dried. In this way the rayon is rendered
unitable to rubber subsequently applied.

Judged by flex-life, the use of low-molecular weight quaternary
ammonium compounds containing alkyl radicals of less than 6
carbon atoms in latex results in improved adhesion, according to
the U.S. Rubber Co. (559986). The quaternary ammonium
compounds are not at all soap-like and are not in the cation
active soap class. On the other hand, the value of cationic-soap
treatment of cotton to improve adhesion to rubber has been
discussed by Piccini.*  He speaks of "positizing” the cotton by
immersion in a dilute solution of a cationic soap. Furthermore,
10% of a special resin is added to the ordinary concentrated latex
applied to the textile. The combination of the cationic-soap
treatment of the cotton and the use of the resin gives high ply-
sepaxation loads.

There are a great many other methods proposed of achieving
adhesion in wliich latex is not actually used. These employ
special bonding agents or a chemical treatment of the fibre during
or after manufacture. This is not the place in which to discuss
these in detail, pcirticularly as they are, indeed, mostly applicable
to cords and fabrics to be subsequently coated by means of dry
rubber or rubber solutions.



Method of Treatment

As a general rule, fabrics, weftless cord fabrics and cords arc
treated with the bonding dope by a simple cntrainment-padding
process and are dried by passage over steam-heated cylinders,
drums or chests. Precautions arc de.sirable to maintain con-
stant tension so that the water does not upset the stress~str.am
characteristics of the fabric or cords.



Chapter VI

RUBBER-TEXTILE COMPOSITE PRODUCTS; RUBBER
AS A FINISHING AGENT

So far in this booklet we have discussed the general principles
with little reference to the products and the value of latex in the
final products. In this cliapter it is proposed to discuss the
applications, although it will no*t be possible to go into great detail,
and in many, cases there is the economic factor as well as the
practical points in the use of latex as alternative to d%“rubber or
dr3”-nibber solutions.

To consider the product that consumes most rubber, nameh’
tyres of all types, here we iiave a case where the technique of
manufacture is built round the dr>-rubber processes of spreading,
frictioning, calendering and extruding the components prior to
building up. The nibber compounds in practically all instances
are not replaceable by latex compounds. The use of latex is. in
fact, restricted to the cord imprej~nation and/or surface treatment
to improve adhesion.

Mention has been made of cord impregnation by the Filastic
and Brandwood processes and also the idea of depositing rubber
onto the fibres in the singles yarn which is subsequently made into
the cabled cord. Evidence is ovenvhelming that the achieve-
ment of even a small distribution of rubber among the fibres of the
cord or even between the individual threads that make up the
cord produces a significant increase in fatigue life.

The advent of the synthetic fibre cord has accentuated the
adhesion problem, and there are processes in regular use w'hich
employ latex in conjunction with a resin, as has been discussed in
Chapter V.

As far as is known latex-proofed fabrics are not used in tyre
construction, i.e. the use of latex has not extended beyond im-
pregnation of cord to a limited extent and as an ingredient of the
adhesive compositions used as dopes for the fabrics. The Fire-
stone Co., however, have a patent describing the manufacture of a
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tyre from latex; the fabric is impregnated and subsequently
coated by means of heat-sensitive latex; the tread is formed from
a gelled latex (560893).

Many of the remarks made above apply equiUly to belting
with the important exception that latex impregnation has been
more widely adopted. FUastic and Brandwood yarns have
found their main outlet in belting. Fatigue resistance to flexing
is even more necessary” in a belt than in tyres, and this has led to
the development of impro”eed methods of impregnation as already
discussed. Another point concerns stretchabihty, and here latex
can help in two ways: by binding the libres of a yarn which has a
lower twist than nornial and therefore less stretch, and by
assisting in fixing the cord or fabric in an extended position
(403015, 526374). The pre-treatment of the material with acid
or alkali to cause transverse swelling and longitudinal contraction
may be combined with the latex treatment (443156). The tech-
nique of pre-stretching and treating with latex to fix the “ stretch”
is particularly applicable to belting made of knitted fabrics
(586762, 556786).

Flexible hose in all sizes and for all pugioses is made essentially
of fabric with rubber lining and cover in many cases. Depending
on the pressure it is required to carry, the precise construction
varies; fabric wrapping, weaving and braiding onto the rubber are
all common methods. In these, low-twist, rubber latex-treated
r:ord or yarn may be used to achieve low stretch coupled with good
fatigue life and adhesion to the rubber lining and cover. There is
no need to repeat the facts here.

Flexible fabric hose of the fire-hose type in general relies upon
the weave structure, the swelling of tlie fibres in water and
the water-repellancy of their surface to maintain waterproofness.
Rubber fining of the ordinary type produces a hose of unaccept-
able stiffness, but for various reasons an additional rubber proof is
desirable.

There is an interesting series of patents granted to Lewis &
TylorLtd., Geo, ,\ngus & Co. Ltd. and F. S. Zabala describing the
iise of latex so as to improve ordinary- woven fabric hose. Various
methods of coating the inside of the tube with latex are adopted;
rotating the entire hose and applying pressure is one, forcing a
spreader, being a metal or wood-tapered plug, through the hose
behind a quantity of the latex is another; compressed air may be
used to drive the plug. By these means a thin uniform layer of



RubdEr-T fxtiie Composite Products

rubber is formed on the inside of the hose. In cmother patent the
weft yarn is treated with latex and is v-'oven into the hose in a wet
condition. In tliis way the latex fills the fabric interstices
(453448. 547820. 547821. 551454- 558449. 553669. 564673.
540761)-

From fabric hoses to fabric bags and containers in which
commodities of all types are packed for transport and storage
seems a logical sequence. The disadvantages of such bags are
their porosity, tendency to rot and liability to contaminate the
contents with the fibre of which they are made. No more ideal
material can lie imagined than rubber— flexible, binding, water-
proofing— for the treatment of sacks and bags to overcome these
disadvantages. It is no exaggeration to say that many workers
for over thirty years have tried fo increase the use of latex by this
outlet. Practically speaking no progress has been made. Bags
are cheap, made from cheap fibres and, relatively, rubber is ver>'
expensive. The buyer of the bag wants the cheapest obtainable,
and no one of his customers, often remote, will pay more for the
contents of the bag because the latter is a cleaner, better product.
The extent of improvement is roughly proportional to the cost.
At one end we can have a well-proofed material completely
waterproof and free from shedding fibres; at the other end a very
light spray coating of latex which does not waterproof the bag but
locks the surface fibres so that they do not shed into the contents.
Patents have been granted to Carlin {325020. 483381, 453393,
511613) for the application of Utex to woolpacks, and one particu-
lar composition favoured Is as follows;

Hiihber (as latex™ 2, clay 10, casein 17, with addition of ammonia,

fonnalclebyde and ammonium liydrosulphide.

In the treatment of textiles great care is as a rule taken to
avoid any suggestion of stickiness and the applications where the
self-adhesiveness of rubber finds use are few. One of interest is
in surgical bandages, and reference is not here bein”™ made to the
adhesive plaster, the adhesive layer of which is composed of
rubber and resins applied from solvent solution. There is a non-
adhesive but self-adhesive baiidaging material which consists of a
woven-cotton skrim impregnated or coatcd with unvulcanized
latex. Several refinements of this basic idea appear in the patent
literature; the dried film docs not adhere to the skin or to instru-
ments (442219. 449720, 498591).

The rendering of elastic-fabriu bandages waterproof is far from
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easy, but low water absorption and high water repellancy can be
obtained hy treating tlie soft weft or warp yarn and/or the
finished fabric with Positex and paraffin wax or more permanent
liydropliobic substances such as \'elan P.F. (545582).

Of tlie otlier non-clothing uses of textiles, pile fabrics, bonded
fibrous stnictures, pa]x-*r and artificial leathers are dealt with in
separate chapters.

It remains now onlv to consider the very broad field of clothing,
and here, if we dismiss the waterproof rubber-coated garments as
having been fully dealt with, we have only to discuss the use of
nibber as a finishing agent; that is to say, a material applied to the
fabric or garment to impart a particular property w'ithout impair-
ing anv of the esscntiall>- textile characteristics such as air and
moisture permeability, draping quahty and flexibility.

It has to be accepted that nibber appears to be an undesirable
additive for textiles for clothing. It is basically associated with
waterproofness, impermeability and so forth. On the other hand,
once it is realized that this characteristic of waterproofness only
arises because a continuous film of rubber is applied to the fabric
and, furthermore, that rubber can be added in other forms, then
potentially its excellent binding qualities and flexibility make it
desirable.

ITie fact remains that latex as a tinishing agent has made very
little progress for a number of reasons. Firstly, comparatively
little effort has been made to make use of natural rubber latex in
this wav. Secondly, the advantages it confers are limited and are
not easily commercially exploited.

Novelty effects are more readily adopted and accepted than
such improvements as increased strength, longer wear, reduced
fibre shedding and the like. Another difiiculty is that rubber,
generally speaking, is not a cheap material, and for success, latex
requires some skill and experience in handling.

Two patents (441477, 486647) have been granted for the treat-
ment of the toes and heels of socks and stockings with latex to
increase their life and reduce or even ehminate darning. Both
processes aim to ensure that the latex only partially coats tlic
surface and does not clog the meshes of the fabric.~"

The use of latex to finish silk stockings is considered in patents
byThe Naugatuck Chemical Co. {403121,403394). Both processes
ajiply the rubber by a deposition process from a dilute latex during
the course of dyeing and include the steps of coagulating the
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rubber and washing o\it what does not adhere to the fabric, as
already discussed in Chapter 1V. The point to be considered
here is the effect and properties imparted by the rubber. It is
claimcd that the feel is unaltered and the wear of tlie stocking is
increased. The bursting strain of the fabric is increased and the
tendency to run and ladder is reduced. The process can also be
adapted to reduce lustre,

Other points to be made about this process are that the effects
are achieved by very small amounts of rubber, and it is one of the
first which uses rubber as a finish for clothing fabric in the textile
sense.

Another patent of about the same date {431330) uses 5-10% of
rubber applied from latex as a finish for cotton or artificial silk to
obtain a crecise-resisting fabric. The essential feature here appears
to be the combination of relatively high proportions of sulphur
with rubber by boiling the fabric in a bath containing the vulca-
nizing ingredients. Twenty-four per cent sulphur is the preferred
amount on the rubber in the fabric, which takes 3~ hours boiling
to combine in the presence of 2% zinc oxide and 2% of accelerator.
One can assume here that the high sulphur ensures that the rubber
is hard and approaches in propierties the resins which are known
to impart crease-resistance.

The process of Gibbon, patented in the U.S.A. (U.S.P.
1790676), employs a bath composed of r Ib. cascin and 2 oz. of
trisodium phosphate in 13 gal. of water and 5 gal. of 30% latex
containing sulphur and piperidine pentamethylene
dithiocarbamate (in the rubber). After impregnation and drying
tlic material is washed in soap, to remove the non-rubber con-
stituents. and redded.

Another process discussed in Chapter Il is the Kolok process
of Teague,'5 which is also a nnish, and here socks and
stockings are put forward as the most important applications for
it. Improved wear, no harshness and shrink-resistance are
claimed. Details of this process w'ere pubhshed some two or three
years after the papers and patents by Blow on the Positex
process. (See Hgs. 11 and 12.)

riiere is no doubt that, firstly, quite small quantities of rubber
can be deposited onto textile material as a finish and, secondly,
tlie handle is little, if at all, affected because the nibber is there as
a deposit and not as a continuous iilm, Furthermore, when so
applied improved wear, increased strength, fullness and, in the
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case of wool materials, shrink-resistance are obtained. The
paper bv Blow to the Society of Dyers and Colourists in 1938, and
the pamphlets on the subject of Positex published by the B.R.D.B.
in 1946-8 dealt in some detail with the properties conferred by
smaU amounts of deposited rubber, and it is proposed not to
repeat at length the content of these publications but to summarize
and bring the information up-to-date as far as is possible.

The pamphlets attempted to cover a wide field and report
preUminar}” findings on the effect of the rubber on a number of
properties of the textile. In the case of non-wool materials most
interest appeared likely to lie in the low-stretch yams that can be

Kig. Il. Abrasion resistance of Fig. 12. CoDiparirton of t]ie shrink-
wool socks is jmproved by age of mixture fabrics treated by
treatment with "Kolok". convenLional metliods and by
{From"The Kolok Process", “Kolok". (From “The Kolok”
M.C. Teague. Courtesy— Process. JI. C. Teague. Courtesy
India Rubber World. 1941, —India Rubber World, 1941,
ro4, No. 2, 42-43.) 104. No. 2. 42-43.)

obtained by rubberizing a low-twist yarn. With short staple fibre
such yams would have inadequate strength without the rubber.
In the light of further developments it does not appear that there
is much application for rubber as a finishing agent for non-wool
materials! The other applications in the mechanical-goods field
have already been discussed.

The treatment of synthetic fibres such as rayon “Nylon" and
“Terylene" is not so easy in the first place, and, furthermore, due
to the smoothness of the fibre surface the binding quality of the
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rubber is not able to operate to the same Extent as on wool.
There will be occasions again later to refer to these fibres when
consideration is given to the phenomenon of "pilling"” and its
prevention.

The increase in strength of certain wool yams and fabrics has
been demonstrated clearly from the data presented by Blow.
The increase in wear is also proved. In the light of several years'
development work, however, the importance of a rubber finish for
wool material may well lie in the shrink-resistancc qualities it
imparts. This is not the place for a full discussion on the subject
of shrink-resistant finishes for wool, but it is necessary to mention
the methods currently used if only to emphasize the contrasting
basic principle between them and the rubber-deposition method
in achieving the result.

By reason of the scales on their surface the fibres are able,
under certain environmental conditions and mechanical agitation,
to move and migrate, and in so doing the yam structure tends to
disappear and a general compacting follows which is termed
“felting”. There are many methods in use which, by causing
chemical modification of the scale-surface stracture of the fibres,
reduce their abihty to migrate and felt. This treatment, essen-
tially chemical, is generally accepted as reducing more or less the
hfe of the material, but it is justified because the garments are
wearable for a longer time than if they shrank out of all recogni-
tion.

In marked contrast to these chemical methods which produce
their effect by removing the motive element— the scales—is the
mechanical method in which the migration of the fibres is arrested
by binding them together. The present author ventures to
prophesy that this latter method wiU be the one that is eventually
adopted by the industrj', and it is significant how many patents
have appe;ired in recent years claiming the use of synthetic
polymeric and elastomeric substances to impart slirink-resistance
to wool.

Extensive wearing trials carried out and reported by Rubber
Technical Developments, Ltd., have shown how successful
natural rubber applied as Positex is for this purpose. As has been
pointed out in their reports, however, the results of corresponding
laboratory tests do not correlate with the wearing trials. The
laboratory tests have been devised when only chemical treatment
methods of obtaining shrink-resistance were in use, and it is not
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surprising that the same correlation docs not exist when a
basically different method is employed. The facts seem definite,
however: a batch of garments treated by a form of chlorination
and tested in the laboratory for shrinkabihty in comparison with
another batch treated with Positex showed little difference;
garments from the same two batches subjected to actual wear and
washing trials showed the rubber treatment to be <*«cidedly
superior.

The binding ijuality of the rubber imparts not only shrinkage-
resistance of a high order but also less shedding of the short fibre
lengths. The phenomenon, termed pilling, of wool materials
of certain types and classes showing in wear the formation of
small pills or balls of fibre on their surface is well known and of
fairly common occurrence. The short fibres of the wool, when
the twist in the yarn has been kept low for softness, migrate to the
surface and there knot together. The rubber finishing agent
prevents this unsightly defect, as is shown both by the photo-
graphs and the actual data of pills formed in such a machine as the
Martindale Wear Tester, which incidentally was designed and
developed at the Wool Industries Research Association originally
to reproduce and measure the phenomenon in the laboratory.

Pilling can occur also in materials made of synthetic fibres,
e.g. nylon, or of syuthetic fibres in admixture with wool, and
there may well be an application for the rubber treatment in these
cases subject always to the proviso that deposition can be
achieved and the rubber can obtain a grip of the smooth synthetic
fibre.

The increased strength and improved hfe imparted has al-
ready been mentioned. Many scores of other trials have been
carried out to ascertain whether or not rtibber ai)|ilied from
Positex or other deposition process will impart a particular
property or remove a troublesome defect. No better way of
concluding these remarks can be suggested than to emphasize
the importance of building a garment or fabric round the simple
and basic property of this particular finish, i.e. the bonding ol
fibres together locally by means of a flexible material.

Before the subject is left, brief reference should be made to the
fastness of the finish to normal textile processes. In general,
once dried, the de[)osit is stable to scouring, milling, dyeing,
laundering, pressing and the other normal processes to which wool
is subjected.



The properties of rubberized wool as ageing of the rubber
proceeds have been the subject of considerable study. It has
been established tliat oxidation of the nil)ber, i.e. perishing or
deterioration of the rubber to a resinous product, does not affect
the essential property of the rubber in binding the fibres. Thf*
question of handle, however, is of primary importance, And under
certain conditions, particularly in light, harshness may develop in
material that is allowed to lie dormant for lengthy periods. The
onset of harshness in material that is in service and constantly
being flexed is less rapid and less marked. Moreover, it has been
found that that portion of the rubber, viz., the oxidized nibber,
which is responsible for the harshness is removed bv soap and
soda scour, so that ageing of the rubber does not render the fabric
nnservicea]->le. The loss of rubber which occurs during the later
stages of the material’s serviceable life is not so important since it
is in the early stages, before matting and locking of the fibres has
normally token place, that the rubber is required to prevent fibre
loss, etc.

The above paragraph is quoted from Posite.K Pamphlet No. 3
and probably represents a fair statement of the position. It is
perhaps of interest to interpolate at this point some remarks on
the part that the textik’ itself can ]May in the oxidation of the
rubber. From many \ears of experience of applying rubber in
small quantities as a finish to a wide variety of textile fibres, the
writer has reached the conclusion that the ageing of rubber is not
so rapid when present on a wool fibre as on a cotton or other
cellulosic fibre. Unfortunately no data exists which can be used
to prove the point scientifically, and this would undoubtedly be a
useful subject for research. There are two analogous instances
which lend circumstantial eVidence to the conclusion expressed
above. In the ~lackey test  for the oxidizability of an oil a
cotton “wool" is used on which to bring about the reaction; a
wool material cannot be used in its place. In one of the methods
devised to bring about the conversion of raw natural rubber to the
oxidation product " Rubbone ” cellulosic libres are introduced into
the rubber and very markedly catalyse the reaction; wool fibres
similarly introduced do not have the same effect.



Chapter VII
LATEX TREATMENT OF PILE FABRICS

The use of latex compositions in the manufacture and finishing of
pile fabrics, in particular, carpets, has been developed commer-
cially on several lines, and has for many years represented an
important outlet for rubber. Firstly, mention may be made of
its use as a partial or complete replacement of the normal-size
backing which is always applied to carpets and rugs to increase
the firmness and rigidity of the material. The advantages of
rubber lie in its greater flexibility, waterproofness and binding
property. A considerable measure of anti-slip, which is valuable
in small carpets, mats and rugs, is also imparted by the rubber,
and may be the main purpose of the treatment.

An early patent by Talbot (278785) was directed mainly at
this advantage and claimed the use of latex in the glue-size
mixture. ' The composition given is as follows;

Liquid latex . . . . . . r gal.
W ater i gau
Size, gluten, glue or gelatin ~b.
Potassium chloride, glycerine or other hygroscoplc
substance . . ioz
40% formalin solution . . ~flooz

Another recipe from a later patent (424158) used starch, and
emphasizes the importance of ensuring that, the starch granules
are not burst or peptized to make the fullest use of the rubber.

Dry weights Wet weights
Rubber as 60% creamed concentrate . 100 [66
Stabilizer (saponin) . 40
Raw tapioca starch . 170 584

Vulcanizing ingredients

It is more customary nowadays to use a compounded latex rather

than an addition of latex to the normal sizing bath. In this case

it is desirable to use a lilled latex, e.g. compounded with clay and

whiting, to obtain the necessary body and to impart rigidity to the

finished carpet or rug. One difficulty that has to be guarded
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against is penetration of the latex through to the pile. For this
Dunlop have suggested the use of a flocculated latex ; the subject
is frequently mentioned and has been referred to in Chapter 1V
(394487, 349141)

Hotchkiss 17 gives the following recipe for a carpet backing:

I-atex60%
ICaraya gum

la 200
Whitinf? 120
Zinc oxide 15
Sulphur 25

Z.D.C. accelerator
M .B.T. accelerator
Antioxidant
Casein

The gum is added as a z-"% solution dissolved in alcohol and
diluted with water, and the other ingredients are dispersed with
the aid of the casein and a small quantity of alkali.

If an unloaded mix is used, a relatively greater thickness is
necessary, and Trobridge (410285) has proposed to apply a
composition with a delayed-action coagulant or heat-sensitizing
agent and gel it subsequently. The formula given is rubber (as
latex) 100, sulphur 2, T.M.T. (accelerator) i.

In general 1 to 4 oz. are applied per square yard according to
the formulation used and the properties required.

The rubl>er may be applied by the methods of spreading
discussed and illustrated in Chapter 1V; spreading by doctor
blade is widely used, and also by the lick-roller principle. (See
Figs. 13 and 14.) The moisture is removed by evaporation over
a steam-heated platen or rollers. If more than one coat is to
be applied the time and temperature of drying must be such that
vulcanization does not occur between coats. The vulcanization
of the complete backing is carried out at the end.

A recent improvement on the simple spread coating is the
application of a foamed latex to produce a sponge backing.
Woolley (62411,5) achieves the same result by the use of a latex
containing a blowing agent which is applied to the back of the
carpet, dried and heated by infra-red lamps to decompose the
blowing agent and vulcanize the rubber.

It was early redized that the binding action of the rubber in
the base of pile tufts could be exploited to simphfy the weaving
process. The patent literature shows the development of this
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idea Collins and Aik™a.i, in particular, have five patents
t r 68 3U53, 360910, 48479 484795), which deal with vanons
~dfeatiL ofthe we/ve structure and methods of applying
C x so that the exposed bases of the tufts arc hrmly rooted and
there is imparted to the fabric sutRcient strength to make good the
deticienc™ resulting from the use of the subnorma number of
threads." Moreomr, the weave may be modified by the reduction
of binding threads and the addition of more pile threads, so tli.lt a
fabric is produced not onlv with the tufts more hrmly held but
also with a denser and more comi«ct structure than is possible
without the use of the latex binder. Vet another achievement is
the double wea\ e, whereby two fabrics are woven- with the pile
yarns forming the centre. Subsequently the « o are divided by

Fig. 15. Diagrammatic view of a double pile fabric being split; the use of
latex to bind the tufts into the base threads enables a simplified weave
to be used. (From B.P. 333268. Courtesy—the Controller, H.M.
Stationery Office.)

cutting through the pile, and the tufts are secured by means of the
latex. (See Fig. 15.) Fabrics based on these various construc-
tions have been manufactured in the U.S.A. and the U.K. for a
number of years.

The loom has still been used in these constructions, but during
the past 15-20 years pile fabrics have been developed in which the
normal weaving process has been eliminated. In many cases the
pile is formed not from yarns but from carded web. ‘I'he techni-
calities and mechanical devices are numerous and beyond the
scope of this publication to describe in full. Angus has
described one process which has been used commercially for many
years.

Carded fibre is formed into a thick web and forced between
wires in a rotating drum, The backs of the closed tufts so formed
are sprayed with an aqueous adhesive which is commonly latex.
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and a similarly coated hessian is brought into contact. Heat is
applied to dry, bond and vulcanize ttie rubber. The loops arc
cut, and the pile fabric that results is cropped and finished. This
carpet has the great advantage that it can be cut to any shape
without fraying and therefore requires no binding, but so far the
only use is by the motor trade. On the whole it lacks compact-
ness.

Flu. 10. Manufacture oi pile fabric by cementing a folded carded web to a
suitable backing clotli. (From B.P. 418012. Courtesy—the Con-
troller, H.M. Stationery Officf.)

Other processes have bet-n described and illustrated in the
liatent si)ccifications to which readers arc referred. Great in-
genuity has been shown in the mechanical devices for handhng
the yarn or web, folding and forming it into a loop and cementmg
it with latex to a backing of woven fabric; these being the three
basic steps common to many suggested processes (406619, 418012.
472707, 557", 670334, 674g3'2). (See Fig. 16.)



Chapter V111
LATEX-BONDED FIBROUS STRUCTURES

This title covers the ven- widespread use of rubber latex m one
form or another as a binding material to lock or felt loose fibres of
all types into structures of considerable strength and rigidity.
According to the tj-pe of fibre, the form in which it is presented to
the latex and the method of manufacture, so the density, strength,
rigidity and resilience of the final product can be varied over a
very wide range, ft is, perhaps, convenient to consider one at a
time some tj"pical products and their applications. All the
processes and products discussed in this chapter are essentiaUy
based on fibre in loose form, i.e. unspun and unwoven, and the
first stage is to arrange it in an even layer or web either by hand
spreading, gametting, cai'ding, aerodynamic carding, etc., in the
dj}' state.

Bonded Hair for Upholstery and Other Purposes

‘fhe first series of products to be considered are those produced
from hair or large-diameter fibre. The first patent in this field
was granted to Weber in 1929 (341936), and was specifically
related to upholster\' fibres, horsehair, hogs' hair, algerian ~ass
and coconut fibre. The preferred adhesive is rubber latex,
which prevents the movement of one fibre relative to another.
Very shortly afterwards, the first of a series of patents was granted
to J. A. Howard, claiming improved methods of manufacture.
Mechanical devices were dealt with in subsequent patents as well
as specific applications and improvements related, for example, to
incorporation of a spongy structure (355004, 408042, 431383,
446300,448122,468861, 479960). Other patents for the manufac-
ture and use of resilient products consisting essentially of coarse
fibres bonded by rubber latex have been granted to Talalay
{489031, 646422), B. F. Goodrich Co, (403175), The Anode Rubber
Co. (403375), M. Smith (420170), C. Weisleder {460120, 466990),
F. S. 1. Wemerson (464659) and E. 0 . Whiteley (521034).
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Latex-Bonded Fibrous Structures

The usual method of application of the latex is by spray and
considerable ingenuity has been shown in their design and adjust-
ment so that complete penetration of the mass ol hair takes place.
Some processes employ a dip in addition to the spra>4ng.

One of the few descriptive articles dealing with this subject
was published by Appleton « in 1947. This author claims that
only animal hair can be used, as cellulosic fibres are not sufhciently
lesilient. There is no doubt that considerable efforts have been
made to use the cheaper vegetable fibre, such as coconut fibre, sisal,
straw and bagasse, and announcements are made from time to
time of success— such as that made in 1941 by the Ford Motor Co,*
that a suitable product for use in car seats had been developed from
cactus fibre.

As a general rule the curiing process applied to the hair before
treatment is an essential part in giving the required properties,
ft is loaded into trays or moulds and sprayed with rubber latex.
No wetting agent is used since it is desired tc form blobs of
rubber. Appleton gives the following formula for a suitable mix;

Rubber (as latex)
Sulphur

Zinc oxide
P.P.D.

M.B.T.
Antioxidant
Caustic soda
Dispersing agent
fasein o-"
Water 7-6

pow
&

After drying, the product is heated to vulcanize the rubber, usually
at 100° C. for 45*75 minutes.

Modifications of the process include simultaneous latex treat-
ment and formation of the pad, and the carding or gametting of
(he fibre alter rubberizing with the following composition:

Dry Wet
Rubber (as io% latex) - . - 5 5°
Casein or,glue solution . 0-"5 *5
Gehitin solution . . . 0-5 125
Starch solution - AN

Yet another is the employment of a deposition process using a
very dilute latex containing a delayed-action coagulant in which
a loose mass of fibres is immersed (668842). For example, 15m
gm. of hogs' hair is placed in a vessel to occupy 200 Utres. 180
litres of 2% latex with vulcanizing agents is added together with
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of sodium silicofUioride as becomes
X ttens subiectca to — coated

falling or blown tbrough an an space.

la,.f.cture of »i>» stevy by

(all through an ,air_ (Fm™
Controller, H.M, Stationery Office-)

| S
c mer devIpmeIofsnch o@liss b it placc,

IFSrSIrsSSri

Thrrrinortant fact to remember is that the resilience comes
essentially from the fibres, the rubber serving to anchor the pomts
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of junction. Even when at low temperatures the rubber is

leathery the pad remains flexible and resihcnt.

main class of products falling “Ncs

this chapter is that now generally known as bonded fibre fates”
bonded fabrics or unwoven fabrics. General articles on

fabrics have appeared dunng recent

The basic principle of an unwoven fabnc is, of

new Felts may be unwoven and made from carded xvool hbre

t

w m im

M || | |
gums) and from made to bridge the gap

Ushed industry. During ‘'raw eb so that
S~oticMntacracrhere and the material has strength and
L many cases is still permeaHe ‘0 ~

The choice of bonding
cal agent which

~

Nfto » and cause their
heat to make suitably
Tos:" TbreT~dhl and the use of a non-fibrous extraneous

adhesive or binder, limited in its
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becce —
methods being used, p™ p

resultant web is treated
cotton andacellulosea ¢ e

m th acetone so that
fomis an adhesive bonding agent t
Of the bonding agents use

reans, viscose and ™bb toe

cotton fibres.
~y~thetic
attention. For

fevouroi
S X N M P T
DT U NIESGVP 07T H)- il flotail. it

‘bol ed KtarF”
TMtik Inst. 42, 1051. 661-672.)

ment wtth the binder. Here again there are *ree methods.
fromUquid suspension; from air suspension; and by cardmg

m h e liquid-suspension method is essentially the

technique which is severely limited by the hbie length,
though the natural binding ol pnlpable fibres, as m paper

canbe replaced by the adhesive. The reader is refeired to Chapter
X where the use of late.K in paper is fully dealt with.

The great advantage of paper is the ahnost complete i*don
orientation of fibres resulting in approximately equal strength and
other properties in the two directions. Fornung a web from an ar
suspension is, perhaps, for this reason a second choice, but, while
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randomization is achieved, evenness is not easy to attain®
Macliines are liowever, now available, and the process is g”*ntng
“"c¢rd il importance. (See Fig. x8) B.Ps. 659088 and
677928 describe devices for air-laymg fibres.

The most widely used and the oldest method of web fOTmation

or preparation is carding or gametting according to
textile processes.
type and length.

kn°wn
The choice oS machine is determined by fibre
The effect of the carding processis to disent”~ gk
the fibres and lay them parallel to one another, with the resu t
that the web has markedly different properties in the two dffec
tions. This is disadvantageous from the pomt of view of bonded-

fabric production, and efforts have been directed to ™-rhamcal
methods of cross-laying the fibres. Tire basic p™c ple

or
carrying this out was described m U.S.P. 909379 of 1909. to

"MirisAVt'pmposed to deal at any length with
techniques involved in obtaining the web

methods other than the use of rubber in latex form. The field
is well covered by a large number of patents, the majority

w hich have Spired. So L ofthese arein general terns ~ ed at

m ItoW otefngst®

.l))l.“ [1] “ll. I tS

Sssu sr;.3,r
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to locali:=cd bonding, and '

normal wet (citing of wool

one of the earliest
Aseriesofpatentsgranted -

references to "inuvoven

€ i feltable ” animal fibres
tion of carded webs of botM egej”™

witl, the followmg "“~ture”™ ;, ‘,tension of the process tlic
;-.rdnr.f:S ”~in -d and heated between dies to

commercially the bondmg Ltible fibre mainly of 2 mni.
,.tex, empfo>. -7 *;:~ i laL) appHed

-asfisconsolidated and dried by hot pressing

‘'m~'adhor clothing and upholstery form the snbject o( other

in his patent a description and a diagram of a simple useful
trivance for laving the web.  (See iMg. 19.)

Another specific product in which
application is ateasive paper or doth. The Lm ec
Products Co. and the Carborundum Co. have several patents for
the incorporation of abrasive particles with the fibre and bondmg
the whole with rubber latex. 7n some cases mechanical equip-
ment is described at length (43752ft. 446853, 5573 I'55#")-

A needleloom felt to which reference has already been made
requires a woven fabric into which the fibres are forccd and locked
and which provides rigidity to the final product. fCemp (6534»1)
proposes to treat the needleloom felt with latex and then remove
the fabric for re-use.

Reference may be made to the only patent tlie author has ciis-
covered relating to the bonding of feathers with latex (464529).
The so-called featherdown felt is a structure of feathers or down
held together by discrete particles of resin or rubber as adhesive
at the crossing points of the fibres. Finely powdered resins such
as colophony are suitable since they can be applied and fused by

fin
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raising the temperature.
be used successfully.

The greatest single outlet for bonded fabrics as revealed
by patentees appears to be artificial leather, and many inter-
esting ideas are to be found under this heading. Discussion in
this chapter is confined to the production from carded fibrous
niateriiils mthe reconstitution of leather wastes, the treatment
of paper and the surface finishing of products are considered in
Chapter IX and X. .

Friedmann (33540z) inclines to the view that ideally ammal
materials must be used to produce artificial leather, and suggests

Latex, as an atomized spray, can also

Conveyor

__.he Co.itrollfr, H.M. Stntionery Oftice.)

the use of a mixture of milk i litre, gelatin 30 gm., potato starch
01 latex 0-5 litre and water i litre for the treatment of
m'cofto'n wool”, which presumably is carded cotton and hardly

covered by his requirement for animal material. The patent®
lafurthe'rstepdaimstotantheresvUtingleather""2An

p.il  11.p™—



to localized bonding, and discnssos the mechanical arrangements
for impregnation with various materials, including rubber.
Klasi (498047) introduces the idea of latex as an assistant in tlie
normal wet felting of wool fibres.

A series of patentsgranted to Sladdin includes one of the earliest
references to " unwoven " fabrics (445930) and covers the impregna-
tion of carded webs of botli vegetable and "feltable” animal fibres
with the following mixture: latex 66-26. gelatin 1-85, ammonia
j'45 and wafer 2944. As an extension of the process the
partially dried "fabric" is pressed and heated between dies to
emboss it (461582, 470147).

J. and R. Pickles, who are among the few to have developed
commercially the bonding of fibrous web with natural rubber
latex, employ essentially waste vegetable fibre mainly of z mm.
up to 10 mm’, staple length with 20-50°” of binder (latex) apphed
by spraying. The mass is consolidated and dried by hot pressing
(567296)

Pads for clotliing and upholstery form the subject of other
patents (450689, 485705, 491840, 650736). These all consist of
the same essential step of impregnating a mass of carded fibres.
Talalay (491840) uses a foamed latex which is subsecjuentlv
collapsed and set to bind the fibres. Chapman (450689) includes
in his patent a description and a diagram of a simple useful con-
trivance for laying the web. (See Fig. 19)

Another specific product in which ljonded fabrics have found
application is abrasive pa])er or cloth. The I'nited <otton
Products Co, and the Carborundum Co. hax'e several patents for
the incogjoration of abrasive particles with the fibre and bonding
the whole with rubber latex. In some cases mechanical eipii]!-
nient is described at length (437526, 446853, 557038, 65,i54<)-

A needleloom felt to which reference has already been made
requires a woven fabric into which the fibres are forced and locked
and which provides rigidity to the final product. Kemp (653461)
proposes to treat the needleloom felt with latex and then remove
the fabric for re-use.

Reference may be made to the only patent the author has dis-
covered relating to the bonding of feathers with latex (464529).
The so-called featherdown felt is a structure of feathers or down
held together by discrete particles of resin or rubber as adhesive
at the crossing points of the fibres. Finely powdered reshis such
as colophony are suitable since they can be applied and fused by

60



Latex-Bonded Fibrous Structures

raising the temperature. Latex, as an atomized spray, can also
be used successfully.

The greatest single outlet for bonded fabrics as revealed
by patentees appears to be artificial leather, and many inter-
esting ideas are to be fomid under this heading. Discussion in
this chapter is confined to the production from carded fibrous
materials; the reconstitution of leather wastes, the treatment
of paper and the surface finishing of products are considered in
t'hapter IX and X.

Friedmann (S35402) inclines to the view that ideally animal
materials must be used to produce artificial leather, and suggests

Conveyor

I-1IG 10 Lappins Jevice. The pivoted arm delivers the web or aeece
from the krding machine onto a conveyor belt which moves trans-
versely to the direction of the web so that the reqnired thidmess is
formed ami carried away by the rollers. (From B.P. 4568g. Courtesy
— ilie Controller, H.M. Stationery Office.)

the use of a mixture of milk i litre, gelatin 30 gm,, potato starch

30 gm latex 05 litre and water i litre for the treatment of

"cottoil wool", which presumably is carded cotton and hardly

covered by his requirement for anim;il material. The patentee

as a further step claims to tan the resulting leather wnth acetic acid

30 gm., tartaric acid 10 gm., borax 10 gm. and water i litre.
Many of the patents in this group deal with the essentially

difficult part of the process, namely the handling of the web in and
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out of impregnating baths, etc. Vercenigh Industrieal Bezet
Veritex (439108, 474488) introduce into their descnption of the
manufacture of artificial leather from carded cotton the step of
Usrhtlv bonding the fibres togetlier before the main impregnation
using 38-60“4 latex witli, in the second patent, 300-400% of
fillers. Freudeuberg-s idea (505794, 522220) is to coat the surface
of the carded hbre with the binder— latex— and combine two
layers so that the untreated sides are outermost and can be
subsequently impregnated. They also find that allcali treatment
of the treated cotton gives the surface a pattern resembling

*nnxressell in a series of allied patents (543779. 543781. 543785
and 543786) discusses in detail the various mechanical steps
available to handle the webs. He considers, as alternatives, an
agglutinant, muslin and wire-netting, and describes a device or
Mding and rotating metal frames containing the webs for

MAIn~addition to the mechanical devices there are the preferred
recipes for the various processes, and while cotton is mainly used,
reference is also made to jute and other cheaper fibres. Bondy s
recipe is' nibber latex 10 litres, rosin 10 gm., ammonia 200 c.c.,
aniline 100 c.c., phenol 5 gm. and water 800 c.c.;no concentrations
are given for the rubber latex and ammonia. Pressing and drying
a carded cotton or jute so treated yields an artificial leather

J.Votteler's (397741) recipe for a similar purpose is: 40%
rubber latex 100 kg., water 40 litres, Nekal BX (wettmg agent and
stabilizer) 250 gm.,paraffin oil in water emulsion 11 kg., coumarone
resin 6 kg., precipitated with 45 gm./litre aluminium acetate.

Shiaiski (462783) obtains porosity in artificial leather producefl
by these or similar methods by adding magnesium carbonate to
the latex impregnant for carded cotton, jute, etc., so that carbon
dioxide is evolved during subsequent coagulation of the rubber by
means of an acid. j j

There is no dearth of ideas both for methods of productlon ana
for use. In fact, there isundoubtedly a future for bonded fabrics
because, firstly, a variety of products can be made and, secondly,
aU spinning, weaving and knitting are eliminated. This latter
fact means not only saving of cost but also the possibihty of usuig
fibres which for one reason or another are not useable in the normal
textile processes. The use of rubber is only one of several ways

62



Latex-Bondbd Fibrous Structures

oi bonding the fibres, and because of the relative cost factors it is
important to exploit the advantages of rubber over other methods.
While many workers have been attracted by the very obvious
possibilities, most appear to have been disappointed at the results
or overfaced by the mechanical and other practical handling
difficulties for large-scale economic production. As already
stated, commercial exploitation lias been relatively liinited. The
author here ventures to suggest that there has been insuiTicient
analysis of the problem as a whole and not enough clear thinking
and study of the fundamentals of the situation. It is appreciated
that the mechanical side predominates and determines success or
failure, but the difficulties presented would have certainly been
solved if the products were in fact attractive enough. One thing
has waited on another. The following is, therefore, an attempt
to discuss the problem in broad terms and logically.

The physical, and to some extent the chemical, character of the
tibre will detenninc what we can do with a web of it—whether it
be air-laid or carded— and also what sort of product will result
from various treatments. Wool and animal fibres in general tend
to show a high degree of recovery from a wet process, and the
ordinary wool fabrics and felts are iUustrations of this. In other
words we can wet-fmish the loosest wool fabric and, provided
conditions are not such as to cause the natural felting, the fulhiess
wiU be almost completely recovered on drying. With cotton,
jute and other vegetable fibres, including regenerated cellulose of
various types, the result is very different. The loose apparently
full fabric or web-such as cotton-wool-goes to a large extent
dead and paperyv if it is thoroughly saturated and dned. In fact,
of course paper is the extreme member of a series of products, and,
depending on the fibre length and resilience, cotton fabrics or
webs after wetting and drying wiU resemble it in some ways_
If however the fibres, when saturated, are bonded by means ot
rubber or other substances, then the resulting product will more
nearly resemble paper. AT A

Consider now a web of wool fibres. If this is t«ated i.e
completely saturated with latex, and compressed and dried m that
form, the product is certain to be of a papery character at a high
content of rubber. As the rubber content is reduced, so the
product WiU increase in fuUness; in this respect it differs from
cotton because the wool fibres are resilient and tend to recover.
The less rubber there is, the less the restraint to this recovery.
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Furthermore, because the wool maintains a Itigh Proportion of its
resihence when wet, if the rubber is deposited locally on the fibres
when in a relatively large volume of hquor, the fulhiess of the
product will be that much greater. The deposition processes have
Len discussed in full in Chapter Il, and repetition here is mv
necessarv. It will suffice to emphasize tlieir apphcabihty to the
p rduetion of bonded fabrics, not

advantage is greatest because of their resilience, but also using
cotton fute rayon, etc., in which ease less papery products are
nroduced It L ; be pointed out that there is no pomt m
SteZtL to bond a wool web because it will felt in any
clfe by suitable wet treatment. There are two answers to this.
Firstly the product of bonding is different

Lm tL t of Felting, as discussed later, and, secondly and more
important, non-felting wools and hairs can be -ed «th
necessary., Rropor;ions of other fibres ~ f

imparting the desirable properties referred to above.

The conclusion, therefore, is that, using * I fex
binder bonded fabrics will be the more papery the less resi lent
the fibre is in the wet condition. The higher the rubber content,
the more papery is the result, but if the rubber is deposited rather
than coagulated or dried on, this effect is minimized.

A bonded fabric can never have the drape of ~
knitted fabric because it is a web of fibres and not
flexible threads wTth freedom of movement. The most that ¢
be achieved is a “natural” felt m this respect, but, m lact, by
| i e of fibre and rubber content and using a deposition process a
material more firm and compact can be produced. Such a pro
duct has uses in clothing, particularly if it also is permeable
and moisture-absorbent. .

As mentioned, many workers in this have called the
product of rubberizing cotton webs an artificia leather, but
fact it is not easy to strike the correct balance between strength
and firmness ontL paper side, and softness, fullness and resihence
on the felt side. As discussed in the next chapter many artificial
leathers are made by surface coating papers of one kind or anothei,
and certain bonded fabrics are superior to paper for this purpose.
Deposition processes, unless simphfying mecliaracal processes
have no great advantage either in making the base for coating to
an artificial leather or in producing an artificial leather which has
merit without a finishing coating.
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L atex-Bonded Fibrous Structures

This chapter would not be complete without reference to a '
somewhat different type of productwhich is nevertheless a bonded
fabric. This is produced by treating a web of fibres in thin form
under conditions where no saturation occurs, but only the deposi-
tion of fine droplets of dilute latex. In this way the web subse-
quently built up maintains its fullness, and only a very small
amount of rubber is required. The resilience of the product is
greater than that of the untreated web as judged by its recovery
from compression, and due to the bonding it is mechanically more
stable. Such a product is applicable to quilts, upholstery pads
and the like, where this stability and resilience is advantageous
and fibre migration needs to be avoided (644648).



Chapter IX
ARTINCIAL LEATHER MANUFACTURE

In the last chapter the manufact\ire of an artificial leather of the
bonded-fabric type was described. The essential character of the
processes discussed in that chapter was the formation of a web of
fibres by a dry process and the treatment of such an already
formed fibrous structure with rubber in latex form.

In this chapter consideration is given to the other principal
method of making an artificial leather using latex, which involves
a wet process for forming the mat of fibres containing the binder,
which becomes effective when the water is removed. In other
words, the paper-making technique is used with or without the
addition of the " pulp" of other fibrous materials. This is one of
the most promising methods and has been successfully developed
commercially by a number of firms in the U.K., Germany and the
U.S.A. The addition of fairly high proportions of rubber to a
suitable paper pulp takes the paper or board produced out of its
class mto something at least superficially resembling leather.
This process is referred to in the next chapter.

One of the obvious methods to be tried to improve the product
still further is to incorporate other fibres, in particular, ground-
leather waste. The first step is the grinding of the leather waste,
which requires care and skill. It is customary to disintegrate
first in the dry state and to complete the grinding in water so as
to produce a pulp which is handled by itself or in admixture with
paper pulp. The ground-leather pulp has a high water absorption
and gives a gelatinous material compared with paper pulp.
Correspondingly it does not lose its water in the same way.
Paper pulp is characterized by excellent filterability, ground
leather is the reverse, and much greater suction or pressure has to
be applied to obtain a "paper” with the required water content
for calendering and final drying. Another characteristic of paper
fibres which is also not found in leather waste is the natural
interlocking to give strength. This means that a binder is essen-
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tial to get anything like useful properties from a board made
entirely of leather waste. It is obvious that a mixture of paper
with the waste will improve both the filterabihty and the strength
of the product.

There are a great many patents devoted to this method of
producing artificial leather. Three early patents granted to
Societa Invenzioni Brevetti (315413, 360017, 365564) use chrome
tanned-leather waste and add latex, containing vulcanizing
ingredients, to the extent of about 20% of dry rubber on dry
leather. Neutralizing alkali is added as an essential step, and
also tannins, which are claimed to aid deposition of the rubber
onto the leather. Another early patent granted to Engel (342908)
introduces an oxidation treatment of the leather by means of
ozone first, the use of a stabilized latex and the addition of blown
fish oil. Suction is used to drain off the water in what is essen-
tially a hand process of manufacture.

International Latex Processes (429728) have a comprehensive
patent defining in detail the conditions to be achieved and methods
to be employed. It is pointed out that even dispersion and uni-
form bonding by the rubber must be obtained if lumps or clots
of rubber and knots of leather are not to spoil the product.
Attention to p\i seems to be the key, and a range 4'3-7'8 is
recommended. In an example, chrome-leather scrap is pulped
to a content of 1-1-5 parts per 100 water at jfiH 5'6-6-5; a small
amount of zinc chloride or alummium sulphate is added to keep
the pH down and increase the afhnity of the leather for the
rubber. Latex to give a rubber content of 30-50% on the dry
leather is added. The use of an acid latex is included. Above a

of 4'5 the rubber particles in this latex are still negatively
charged, whereas the leather will probably be positively charged.
The patentees have here estabUshed an important principle. The
use of cellulose and tannins as additions to the above is also
mentioned, and two earlier patents (432027, 422028) cover the
addition of metallic oxides and carbon black as fillers to increase
the strength of the final product, which is to be used for in-soles,
upholstery and luggage.

Revertex (563213) flocculate the latex in the presence of
fibrous material, and subsequently add a wetting agent or
stabilizer. In thisway tlie attraction of the fibres for the floccu-
lated binder is increased, and its even distribution over the entke
surface of the fibres is ensured. This use of a flocculated material
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with no charge and no tendency to coagulate is also referred to by
Kemp (648331).

The aim is to develop a process that can nm on a paper-
making machine and be made in continuous lengths, at least to
the stage of cutting into boards. In practice, slow filtration does
not permit of this, and modification of standard machinery is
necessarj’. The second difficulty, which is an ever-present risk
with rubber, is damage to gauzes and felts. Hand mailing is
therefore resorted to; that is, forced removal of water in a declcel
and subsequent drjdng and calendering a sheet at a time. A
novel way out of the difficulty has been suggested by Baur
(447054). latex-treated pulp is consolidated into a cylinder,
and a continuous '‘sheet" peeled off by a coring machine.

So far leather waste with or without paper addition has been
considered. It should be pointed out that asbestos has proved a
useful fibre used either alone or with leather and paper. Dewey
and Almy (377782) use a heat-sensitive latex in conjunction with
asbestos." 1000 gm. of asbestos fibre is dispersed in 12 litres of
water containing 15 gm. of haemoglobin; vulcanizing ingredients
for the rubber in 5% haemoglobin solution are added; then 500
gm. of latex containing 150 gm. of dry rubber (i.e. 15% on the
asbestos) diluted to one litre with water also contammg 5 gm.
of haemoglobin. Auniform dispersion is obtained with no coagula-
tion, but at 65° C. coagulation occurs and the rubber is uniformly
distributed around the fibres. Kemp’s process (648331) uses
asbestos also in conjunction with a flocculated latex obtained by
mixing Positex and ordinary’ latex.

The treatment of a web with latex, the formation of a fibrous
mat bonded with rubber by a wet process using paper, leather,
asbestos, or a mixture of these materials, and the coating of paper
and bonded or woven fabrics with a surface coat represents the
three types of artificial leather. The last does not call for much
comment since the leather-cloth and leatherette manufacturer
uses lacquers made of resins or plastics as the finish. It is, how-
ever, common practice to use a latex undercoat to strengthen and
seal a soft and absorbent paper or fabric.

For this a straight latex is, generally spealdng, adequate,
but the addition of polymerized acrylic-acid ester to certain coats
has been suggested to improve the coating by obtaining a gradual
transition to the final cellulose lacquer. For example (480834),
the first coat may consist of a latex loaded mth 250% of inert
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filler; the second coat of 60% latex 100, 25% polymerized
acrylic-acid ester 200, and 10% cellulose methyl ether 40; and
the third coat of 60% latex 100, 25% polymerized acrylic-acid
ester 575, and 10% cellulose methyl ether 115; the final coat
being the cellulose lacquer.

Another similar process in which the final lacquer is polyvinyl
acetate (525440) lists the three coats as: firstly, 60% latex 24,
13% ammonium caseinate 15, pigment 24 dispersed in 15 of
water with the aid of 35% ammonium caseinate 3; secondly, 60%
latex 0-8, 15% ammonium caseinate 2, 40% formaldehyde 0-3.
30% P.V.A. emulsion 173; and finally, P.V.A. resin 2, benzol 8,
pigment 0%4.



Chapter X
LATEX APPLICATIONS TO PAPER

There are important uses for nibber latex in connection with
paper and, to some extent, for fibre-board made from the normal
paper-making fibres. The application of the latex can be made
at one of several stages during the course of manufacture, and au
have been the subject of quite considerable investigation, 28
although commercial development has not been as universal as
might be expected.

Addition to Pulp

Taking the stages in logical order, the latex can be incorpor-
ated with the paper pulp when the latter is in dilute .suspension
prior to flowing onto the gauzes or felts for the paper manufacture.
The original patent for the addition of latex to the pulp at the
beater stage was taken out by Kaye in 1920, followed by several
further patents during the succeeding years, and interest was
revived again between the years 1927 and 1930 by certain modi-
fications to Kaye's original process (167933, 191446. 210193).
Basically, the idea is to add the latex to the pulp and bring about
coagulation of the rubber particles in the presence of the pulp by
the addition of alum, which is normally used in paper making to
precipitate the rosin size. Efforts were directed mainly to the
incorporation of quite small percentages at the rate of 3-5% of
rubber on the dry pulp, but, even so, in practice many paper-
makers found that the lumps of coagulated rubber which, by
reason of the process of precipitation, tended to be of variable size
adhered to the felts during the subsequent laying down of the
paper web. Nevertheless, for many years prior to World War 11,
writing papers were produced containing this small proportion of
rubber. One advantage claimed was resistance to creasing, in-
creased strength and a particular handle or "rattle” which the
rubber was supposed to give to the paper. Kaye's latex-paper
process was extended to paper board, and the production of latex-
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containing boards for the shoe industry has been operated tor a
number of years. No detailed example is given by Kaye in his
original patents, but up to 5% of rubber is claimed, and as little
as 2% improves the bending resistance of the paper. In the
manufacture of paper board, provided the rubber content is kept
below 3%, it is understood that Uttle difficulty is experienced in
running the machines, and a decided improvement is given to the
flexibility and resistance to cracking and bending. As indicated
above, however, the simple coagulation of the latex in the
presence of the pulp is inherently unsatisfactory as a process,
because the size of the coagulated particles is uncontrolled and
mutual precipitation of the rubber particles occurs rather than the
uniform deposition or precipitation of the rubber onto the fibre.
The addition of higher percentages of rubber presents many diffi-
culties.

It was towards the improvement of this stage of the process
that patents by the Mechanical Rubber Co., the General Rubber
Co., and Ferretti were directed (295387, 356310. 375845)- By
control of the rate and order of addition of the coagulating agent
and the use of protective colloids not only is greater control of the
agglomeration of latex particles obtained but an actual deposition
onto the fibre is claimed.

The inventors are, however, not agreed;the Mechanical Rubber
Co and the General Rubber Co. base their improvements on
rendering the pulp alkaline, then adding lat.v by slow
addition of coagulant such as alum or acid. The latter inventors
add a protective coUoid at an intermediate stage in the addition of
coagulant to reduce the size of the latex-rubber agglomerates.
Ferretti, on the other hand, claims that rubber covers the fibres
if coagulant is added first, whereas if it is added after the latex,
coarse coagulation and clotting occur.

An alternative approach to a solution of the problem is by the
use of cationic soaps, which, by suitable control of #H, can give
a positive charge to the fibre. WTien normal latex is added to
such a dispersion of fibre, mutual precipitation of fibre and rubber
takes place with the avoidance of coagulation and greater uni-
formity of the rubber deposit throughout the finished paper. It
is by the use of such methods, whereby an affinity of rubber for
fibre is involved, that liigher proportions of rubber can be in-
corporated in the pulp at the beater or breast-box stage, and the
normal working of the paper-making process is not interfered
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with. That is to say, the filtration is nonnal and rubber particles

do not clog or spoil'the gauze or felt surfaces.

ft is of interest to note that this principle is adopted in
patents granted to the .American Cyanamid Co. wherein a
cationic resin is applied to a pnlp and subsequently a dispersion of
latex wax or synthetic resin is added whereby the latter is
dejiosited on the fibres. Polystyrene and other synthetic plastics
and not natural latex are refened to (637227, £54955)'

The addition of small amounts of rubber does not alter
materiallv the basic characteristics of the product, that is to say,
that with up to 5°;, of rubber the product is essentially a paper or
paper-board. but as the rubber content is increased, so the char-
acter of the product changes to what might be termed an artificial
leather  Tlie products are firm and yet very flexible and pliable
and are finding increasing usage to replace leather in manufacture
where conditions of abrasion are not severe, for example stiffeners,
in-soles and slipper soles.

The processes so far described have been concerned primarily
with the use of rubber latex in paper-making processes without
any major modification of the technique. Put briefly, the pulp
haxdng been adjusted for pH and protective-agent content and
treated with the latex at the final stage, is passed over the
machine as normal.

Treatment of the.Wet ox Di™ Web
The secona main technique for the use of rubber latex in paper
is the treatment of the partially finished paper by impregnation.
The problem in treating paper at this stage is that of secimng
penetration of the rubber into the interstices between the fibres.
Natural latex particles having a diameter of about z/i, are often
large compared with the pore size of the paper and in alkaline
medium will cany the same charge as the paper fibre. Penetra-
tion is thus ditficult, and, in many c:ises, filtration occurs on the
surface. This can be overcome by one of several devices. The
wet web of paper can be pas.sed through the bath of latex and
subsequently squeezed to leave an amount of the binder m the
paper, which is then finished in the usual way. Another alterna-
tive is to use a finished paper, but to choose the type, obUiined by
choice of fibre and method of manufacture, which is highly
absorbent, so that jjenetration of the nibber particles can occur
at least to some extent. A third alternative is to call to our aid
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latex w-ith particles of reversed charge so that they are attracted
into the fibrous mass witli resultant improved penetration and
deposition on the fibres.

Patents by K. L. Moses, E. |I. Dupont de Nemours Co. and
A. H. Stevens describe the impregnation of wet webs of paper-pul\’
stock, the aim being to obtain as complete saturation as possible.
Kraft pulp is spccifically referred to in the second of these, and
an artificial leather is produced containing 20";. of rubber (230994,
420836, 442002).

The main problem is the mechanical handling of the saturated
pulp, and devices are described in patents by W. B. Westcott, the
Dunlop Rubber Co. and R. Muller (234245. 397277. 403858)-

The strengthening of unsized absorbent papers of various types
is widely practised, using latex as the impregnant and binder for
this process. Such impregnated and strengthened papers find
use as base materials for application of surface coatings of nitro-
cellulose and other s>-nthetic lacquers, to give artificial leather
cloths. They furthermore can form the basis for photographic
(241769) and abrasive papers, for book and notebook covers, paper
tape and twine, gaskets and a wide variety of uses where resistance
to water, folding and tearing are required.

Special compounding of the latex is claimed by Portals Ltd™
in the production of a strong, phable water-impervious paper with
high insulating value (387248). The impregnant applied to water-
leaf paper is of the foUowmg composition;

CerseS inTlo”aU n scluto”, with which th. impregnated paper
is treated to harden the protein.
\dmixture of latex «th polyvinyl or polyacrylic resins and
also mth urea-formaldehyde resins form the n
patents by International Latex Processes, Ltd. and A. H. Stevens

(635154. 577784)

Paper Coating

Finally, there is a third stage at which latex can play a part in
paper m aL g and paper finishing. Certain types of paper termed
L Ited papers are given a high surface finish by means of clay and
whiting dispersions bonded usually with some ™ter-soluble in-

gredients such as dextrine and casein. Considerable development

work has been carried out on the use of rubber latex, part.aUy to
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replace the water-soluble binder, to give improved printing and
folding properties and resistance to moisture to these coated
papers (365466, 486197). The S3mthetic rubber and resin mann-
facturers have been most active in this field, but in many patent
applications it is significant that natural rubber latex is included
amongst the binders that can be used. The whole success of
these latter apphcations depends on suitably stable latices for
addition to the mineral filler, so that no difficulties are encountered
in the standard spreading operations, which are, of course,
carried out on high-speed machines.

The waterproof writing paper of Van Gils 29 is not without
interest. The paper is first coated with the following composition
after saturation with a wetting agent;

Creamed latex 100
Kaolin 15
Sulphur I-
Zinc oxide . 1
Ultra-accelerator 0
10% Casein 5
5% Igepon . . 20
20% Paraflin wax emulsion

To make it possible to write on the paper it is then coated with;

Creamed latex . . - .100
5% igepon . . . 30
Refined glass powder . . . 3°

1% Konnyaku meal . . . 5°



Chapter XI

MISCELLANEOUS PROCESSES AND APPUCATIONS
INVOLVING LATEX AND TEXTILE MATERIALS

In the foregoing chapters the various methods of appUcation of
latex and the uses and properties of the products have been dis-
cussed under general headings. In such a subject as that dealt
with by this book there are inevitably a number of processes and
products which do not faU into the classification and yet in their
own sphere are important.

The Use of Rubber-Latex to attach Other Substances to the
Textile Material

In the filling, dyeing and colouring or pigmenting of textile
material, latex is applicable as the binder both for the added
substance and to unite it with the textile fibre.

For example, farina fiUing of fabric is susceptible to water »
normally applied, but according to RusseU and Broomfield
(217973) the following recipe: ’

Parts by weight
%

farina 25
mfarina

china clay 5/
latex .

water

gives a filing which is impervious to water.

Insoluble pigments may be used to dye rayon , bound with
latex. Two examples given by Bntish Celanese (346511)
firstly, the mixture of 25 c.c. per Utre of 30% latex Md 5~  per
litre of ammonium cyanite to dye a cellulose acetate yam by
Simersion at 75° C. for x hour. Secondly, at a I>quor~tro O™
50:1 graphite dispersion with i gm. per li re of ammonmra
cvanite and 55 c.c, per Utre of 30% latex will pigment the jam
X r tLee-qulLei. of an hour at 75" C. Lustre may be perma
nently reduced by a similar dispersion of zinc oxide bound
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latex. In passing it may be mentioned that fabrics so treated
liave less tendency to run, slip, ladder or si)lit.

Blow has proposed to apply pigments, insoluble dyes, waxes,
metallic soaps, moth~])roofing agents, insecticides and bactericides
dispersed in cationic soap and mixed with cationic-soap-treated
latex— Positex— to textile materials. The same deposition
technique is achieved, and the rubber fmnly binds the substances.
Such deposits are fast to normal washing (638090).

Kingan, Phillips and Wilsdon have used latex to hind iineh-
divided absorbent substances such as activated charcoal, bento-
nite or alumina to a textile to make a material suitable for antigas
curtains or garments for decontamination workers (57,5379).

The ornamentation of fabric by attaching finely divided
material to the surface of the fabric by means of latex is a logical
sequence from the above techniques (580813).

The Use of Rubber U tex as a Resist to produce Novelty Effects

There appear to be possibiUties not yet perhaps fully exploited
to use rubber as a resist to treat local areas so that in subsequent
processing those areas will appear different from the rest. The
resistance of rubber-treated material to raising or brushing,
because the rubber binds the fibres together, is one property that
can be used, and has been described in Positex pamphlet No. 0.
A fabric is printed with a design in Positex by the screen or roller
technique, and the whole subjected to a raising process. The
treated areas resist this, and the result is an embossed eilect. For
printing, a suitable paste has to be prepared from the latex by tlie
use of thickening agents such as lorust-bean gum or methyl
cellulose. The robber is fixed by drying off the fabric, and the
thickener can be washed out in the usual way.

Combined with the resist to raising, pigmentation of the
rubber can be used to give a contrast in shade. This general
effect is particularly applicable to knitted fabrics with a plated
thread designed for subsequent raising.

The resistance to shrinkage of robber-treated material could
also be exploited in an analogous way.

Tlie Use of I-atex as an Adhesive or Cement
No attempt can be made here to detail all the uses, applica-
tions and ljroducts involving textiles in which latex is employed
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as an adhesive. Many of the processes already discussed earher
fall into this category, e.g. the combining of two faVirics.the attach-
ing of fibrous material to a backing, etc. There are, however, one
or two processes which must be mentioned for the sake of com-
pleteness, and they are conveniently grouped under this heading.

What is commonly termed "flock spraying'’ uses, among other
substances, rubber in latex form as the base coating or adhesive
into which the short fibres or flock are embedded, sometimes by
spraying, sometimes by spreading followed by a beating action.
This type of finish may be applied to numerous surfaces including
paper, fabric, bonded fabric and felt to give an imitation-suede
effect (387451, 398580. 488080).

Apart from simple combining of two fabrics, latex has been
used or suggested as an adhesive for reinforcing paper with fabric
(479141), for cementing rope-like bands of jute material to make
rope-soles for footwear without the necessity for stitching (546517,
s61731) and for a compound fabric for printers’' blankets where
the rubber additionally provides a cushioning layer (481587).

Another t™pe of compound fabric designed specifically for
shock-absorbing, padding, cushioning and upholstering in furni-
ture and its fittings is based on layers of pile or raised fabric
secured together with latex (573344)-

Special Application of Latex Coating

Dipping the ends of bootlaces, straps or belts in latex to prevent
their fraying and to eUminate the use of metal tags is no more
than a special application of latex coating (340173. 53i74°)-

The coating of a mesh fabric with latex so as to provide webs
or films of rubber across some or all of the openings provides a
non-slip material for use with mats or rugs (522068).

Seaweed Insulating Materials

Seaweed is perhaps hardly a textile, but it has been proposed,
firstly (440443). to bond undisintegrated or moderately disinte-
grated material in fibrous form with a stable latex such as
‘mRevertex", to produce insulating building slabs. Secondly,
digestion of seaweed with dilute caustic alkali followed by tanning
produces a colloid which when mixed with latex and moulded or
spread and lacquered is suitable for flooring, roofing and insulating
material (371811).



The Applications of Latex to Asbestos

Asbestos presents a problem in so far as it contains much
mineral matter or heavily charged material, which coagulates
latex when it is brought into contact with it.

There is very Uttle published infomiation on this subject,
probably in part because the additions of rubber to asbestos in
general increases the organic inflammable or i~itable matter of
the material and in consequence reduces its utility.

Dewey and Almy have three patents (377785. 399870, 399871)
on the subject of rubber-bonded asbestos, covering in one case
the use of a flocculated latex, obtained by first stabihzing with a
protective agent such as casein and then adding a coagulant such
as alum, and in the other case the use of an electropositive latex.
This electropositive latex is prepared by acidif>"ng a stabilized
latex, e.g. 600 parts of a 35% latex are diluted with 3600 of
water and 10 parts of haemoglobin. The acid— 90 parts of con-
centrated hydrochloric acid— is then added.

It is stated that when this latex is added to a 10% slurry of
asbestos fibres no coagulation takes place. After a time, however,
the latex particles adhere to the asbestos, and the liquid clears.
The product is handled on a paper-making machine, and the
association of rubber and asbestos is intimate under these
conditions.



Chapter XI1

ABSTRACTS OF PATENTS

No. 167935 Paper-making. F. Kaye. (25.6.20)

Latex diluted to o-i to 10 per cent, of rubber is added to beaten paper
pulp, the proportion of latex added being sufficient to produce a paper
containing 0-5 to 5-0 per cent, of rubber on the weight of dried pa-~-
After the latex and pulp have been thoroughly mixed, a coagulant is added
in the minimum amount necessary to cflect coagulation of the latex The
dried paper may be vulcanized by the Peachcy process of cold vulcaniz-
ation.

No. 178811 Fabricaiions of rubber and filamentary materials.

kinson. (15.3.22; U.S.A.. 22.4.21)

Tyre cords are treated'with latex and then dried, a vulcanizing agent

being incorporated in the latex or subsequently applied. .Advantages of

the use of latex for this purpose compared with the use of a solution of
rubber in an organic solvent are indicated.

No. 191446,

E. Hop-

Vulcanisation of latex paper. F. Kaye. (8,10.21)
Addition to No. 167935. A small quantity of a soluble alkaline sul-
phide is added to latex before the latex is diluted and mixed with paper
pulp in the process described in No. 167935. Acid is added to coagulate
the latex and to decompose the sulphide to provide sulphur to vulcanize
the rubber.
No 210193. Moulded or pressed goods from fibrous rnatnials
and Kaye's Rubber Latex Process, Lid (7.11.22)
Fibrous material of animal, vegetable, or miticral origin, mth or without
filling substances such as china clay, isconverted mto pulp and treated »ith
latex after or while being beaten in the beating engine of a paper-matang
machine The rubber is coagulated on the beaten fibres, as described in
No. 167935. Vulcanizing agents may be added and the treated pulp may
be drained and moulded directly, but” preferably f

plete drying and the sheet disintegrated and moulded under pressure.

No 214356.

F. Kaye

Treatmg fabrics fvith rubber compositioru!.
1. W. W. Dyer. (31.1.23)

Latex is mixed with colloidally water-soluble cellulose or cellulose com-
oounds preferably viscose, and the composition is used for coating fabric.
The product is suitable for use as balloon fabric, as it has a low permeability
to gases.

No. 217973.

H. P. Stevens and

Filling, or dyeing and filling, of teM le fabrics.
H. Broomfield. (20.3,23)

A small proportion of latex is added to the usual filling or dyeing and
filling SeriaT s for application to fabric. The addition ofthe latexrender
fhea “ngS SanttolListure. Inexamples, latex isadded to farma and
to farina and china clay with and without pigments.
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No. 230994. Paper produdx. K .L. Moses. (22,3.24)

A sheet or web of high porosity is formed from a liquid pulp of fibrous
material on a paper-making machine, and the sheet is then impregnated
with latex or rubber solution. The nibbcr renders tlie product resistant
to tearing and surface abrasion
No. 232763. Batted or felted materials.

Research Corpn. (7-4 24)

Smooth fibres such as cotton, flax, a.sbestos, etc., are batted together
to form a felt and then immersed in latex under such conditions that
clotting of the latex is prevented. The felt is removed from the latex and
dried and is optionally vulcanized
No 234245. Paper 5

(7-4-24)

Paper is impregnated with diluted latex stabilised with ammonia, and

the latex in the paper is gelled by drying.

S. G. S. Dicker, for Rubber Latex

G. S. Dicker, for Rubber Latex Research Corpn.

No. 241769. Treaiment of felted materials and paper. Kodak, Ltd..
ir. G. Bent {20.1.25)
Paper is coated \vith barytes or like substance to which latex has been
added. The paper may sub.sequently be coated with photographic
emulsion.

No 278785

and

Compound for preventing slipping of articles on polished sur-
faces J. Talbot. (6.7.26)

A composition for application to the backs of rugs and other articles to
prevent them from slipping on polished surfaces consists of water, size (or
gluten, glue, or gelatine), a hygroscopic chemical such as glycerine, latex,
and formaldehyde.

No 295387. Leather substitute. Mechanical Rubber Co. assizers of
R. P. Rase and A. F. Owen. (2.8.28; t/.S.,4., 11.8.27)

In making artificial leather, a pulp of fibre such as cotton is treated
latex and the latex is deposited on the fibres m minute particles by aM
ol aluminium sulphate. The pulp is formed into a wet sheet, which is
cold-pressed, dried, and then hot-pressed

No.309391. Articles of coatedfabric. Dunlop Rubber Co., Ltd., and G. W.
Trobridge (9.1.28)
In coating or impregnating fabric with rubber, the fabric is applied to
a porous backing, as of porcelain, and coagulant is appli”® to the fabric or
the backing or to both Latex is then applied to the fabric. The manu-
facture of a rubber-coated fabric glove, rubber-coated fabnc for tyres and
waterproof fabric are described in examples.

No. 315304. Dressing and smoothing yarns. J. Monforts. (26.6.29
Germany, 11.7.28)

Yarns cords, etc., of hard fibre such as manilla, sisal, etc., are treated
\vith latex which is then dried or coagulated, and the treated yarn is
rubbed, when dry, with talc or similar mineral powder. lhe procps is a
surface treatment only, as distinct from impregnation, and serves to hold
down fibres projecting from the surface
No. 315413. Artificial leather. Sociela Invenzioni Brevetti. (8.7.29;

Italy, 14.7.28)

Leather cuttings are pulped with a large amount of water, tannins are
added, and then latex. The pulp is then placed on a perforated Sj'PPprt
and tbe liquid separated to leave a sheet, the separation of the liquid being
carried out within an hour after the addition of the latex.
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No. 316335. Impregnation ofpermeable substances with latex. P. H. Head.

(29.3.28)

r~ernieable material such as fabri introduced into a chamber in wluch

a vacuum is created to withdraw air from the fabric and then stabilised
latex is introduced into the chamber to impregnate the fabric. Impreg-
nation of the fabric is completed by application of pressure.

No. 319726. Melhods and apparatus for coating fabrics. Naugatuck
Chemical Co., assignees of f. McGavack. (5-7-29: U.S.A.,
27.9.'28)

In a process for coating fabrics or paper with rubber, the web is fed in
spread condition and under tension under a spreader, and latex is caused
to flow on to the web on the egress side of the spreader, the web being
upwardly inclined at this point. The method permits a thick coating of
latex to be applied in a single operation. Rubber sheet may be prepared
by using a fabr mpregnated with a coagulant, the rubber sheet being
stripped from the fabric after drying.

No. 325020. WooUpacks.

P. Finlayson and U\ IV. Cunn. (16.11.28)
Jute or hession fabric for use in making wool-packs is first treated under
vacuum with a solution of silicate of soda and starch or like material, to
which addition of latex and other specified materials is optional, and then
subjected to pressure to consolidate it. A coating of vukanizable com-
pounded latex is then applied to the treated fabric. Wool-packs made
from this material prevent contamination of the wool by jute or hession
fibres from the pack.
No. 333268 Pile fabric. A. J.
(94-29)

The woven backing of a pile fabric having pile enmeshed in it is used
as a matrix to position and hold the fibres of the pile while the tips of the
fibres are embedded in a compounded latex adapted lor solidification into
a flexible backing, or fabric separable from the original backing, to form
a new pile by splitting the pile betw'een the backings. The operation may
be earned on repeatedly until the pQe bccomes too short for further
splitting.

No. 336553, Pile fabric. A. f.
(0.4.29)

®\ textile fabric having a backing and pile simultaneously labricated
comprises a body portion having a subnormal number of inter<oven
threads, based on the use to which the fabric R B
coating of an adherent composition on the back of the fabric to bmd
together the threads exposed on the back face and to provide Jabnc
with sufScicnt strength to compensate for the deficiency rfsultm ~rom tte
use of the subnormal mimber of threads. The adherent composition
preferably compounded latex.

Stephens, for Collins & Aikman Corpv.

Stephens, for Collins <& Aikman Corpti.

No 337359. Fibrous product. F.T.Lahey. (19-6-29)

Fibres are cleancd and mordanted with ammonium sulphate or taii-
nates priOT to impregnation with latex. The latex-impregnated matenal
may be used as a basis for artificial leather, tyre fabrics, floor co\ermgs, etc.
No. 338381. Spinning processes. L. S. M mLejeune andJ

(25.11.29)

Fibres from which threads are to be formed are
elastic or plastic material when tlioy are in the *ViS%
converting the roving into thread being given to the roung a
impresnation.

nation,

E. C. Bangrand.

tef tn
Iter
Latex is one material which may be used tor the imprcg



No. 3400S1. Ropes. D. P. Frost and British Hopes, Ltd. (29.1.30)
Ropes are impregnated with rubber by drawing through latex such a
proportion of the yarns to be used that when these yarns are woven with
untreated yarns, the resultant strands will be impregnated to the desired
extent.
No. 340173. Prcdxiclion O luces with soft rubber tags. A. Sckoeler.
{27.2.30)
Boot laces are provided with rubber tags by introducing compounded
latex into the end of a hollow lace and vulcaniziog the latex in a mould.

No. 341936. Resilient surfaces for seats, cushions, and upholstery. A. E.
Weber. (24.9,29)

Hair or other fibrous material is treated with a rtexible adhesive, pre-
ferably latex, and then moulded into shaped pads for upholstery without
being compressed. The latex is then vulcanized.

No. 342908. Manufacture of arti
France, 13.2.29)

Before or during trituration of leather scraps, the scraps are treated
with an oxidising agent such as ozone. Stabilised latex is added in known
manner to the pulp obtained from the scraps.

al leather. A Engel. (13.2.30;

No. 344414. Threads of textile material. J. E. C. Bongrand and L. S. M.
Lejeune. (25.11.29)

Threads of textile material are impregnated with latex or similar
aqueous dispersion under fluid pressure, so that the elementary- fibres are
bound together and the constituent parts of a twisted or cabled thread are
isolated from one another by the latex. An apparatus for c~rying out
the impregnation under increased or diminished pressure is described The
treated threads may be vulcanized or woven into fabric and vulcanized

No. 346511. Treatmeni of textile maUrials. British Celanese, Ltd.
(15.2.30; U.S.A., 25.2.29)

Threads, fabrics, or garments of cellulose or cellulose derivatives are
improved by treatment with latex, the tendency of fabrics to slip, ladder,
or run being diminished thereby. The latex may contain suspended pig-
mentsor graphite and vat dyestufTs. and is applied as a paste Vulcanizing
agents may be included.

No 349141. Pile on tufted sheetfibrous material. Mechanical Rubber Co.,
assignees ofB. H. Foster and K. B. Cooh. (28.2.30; U.S.A.,

7.329)

A pUe fabric of the type comprising a base, and strands, cords, y“r'is,
or rovings with free or looped-eud portions formmg the pile has the
medial portions anchored to the base by a deposit in situ of an aqueous
JVispcrsion of rublier which does not substantially penetrate the BMC
fabric The strands may be introduced bv needles and the base material
may be a woven, knitted, or felted fabric Preferably, a concentrated
thickenefl latex containing a vulcanizing combination is used, applied by
brushing, spraying, or spreading The material is then dried and may be
moderately heated. The tips of the loops may be cut.

No 350106. Manufacture of articles containing rubber. Dunlop
Co., Ltd., Anode Rubber Co., Lid., D. F. Twtss and li. G
James. (3i-3-30)

Semi-permeable materials such as fabric, parchment, and woven rubber
are coated on both sides with rubber by deposition from aqueous disper-
sions of rubber, by applying to one side a dispersion having a pli value
less than 7, preferably containing particles carrying electropositive charges
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and to the other side au alkaline dispersion having a

value of 7 or
more.

Deposition may be aided by elcctrophoretic means by introducing

an anode into the acid dispersion, and a cathode into the alkaline dis-

persion.

No. 350358. Impermeable cloth Imperial Chemical
(3.10.30; U.S.A ., 3.10.29)

Impermeable fabric for airships and balloons is made by coating fabric
with a mixture of viscose and rubber, and regenerating the cellulose by
exposing the coated material to an acid gas such as sulphur dioxide. In
an example, glycerine is added to a viscose solution, then latex to make a
mixture of 70 per cent, viscose and 30 per cent, rubber, with glycerine
equal to 5 per cent, of the viscose. The fabric is first coated with a nibber
composition, sized with gelatine or glue, then a number of coats of viscose-
latex mixture are spread on, each coat being dried. The material is vul-
canized by exposure to sulphur dioxide. The coated fabric may be used
for diaphragms of gas meters, gas masks, gas-proof clothing, or boat sails.

Industries, Lid.

No. 355004. Upholstery pads. ]. A. Howard. (T.8.30)

A pad for upholstery consisting of a loosely intermingled moulded mass
of fibres secured by a flexible adhesive such as latex is produced by mould-
ing the fibres in the dry state and subsequently appljdng the adhesive by

spraying or dipping and allowing the moulded mass to dry without com-
pression.

No. 356310. Production of paper and rubber combinations. L. Mellersh-
Jackson.for General Rubber Co. (11.6.30)

In the manufacture of latex paper by incorporating latex with the pulp
in the beater, the rubber is deposited in finer particles and a more stable
pulp mix is obtained by the addition of a protective colloid such as acety-
lated starch glue, or casein to the partially beaten pulp in the proportion
of 1-5 per cent, of the fibrous material present. The mixture is then made
alkaline and the beating operation completed. The rubber dispersion
containing 10-20 per cent, dry rubber is added and thoroughly mixed with
the pulp. The coagulating solution added in two operations or m one
slow continuous operation to obtain fine deposits of rubber, \\ith this
process employing protective colloids, ordinary’ commercial rosin size may
be added without premature coagulation or spottiness of the finished paper.

No 360017.

Sheet material from fibres produced from hides or s .
Societa Invenzioni Brevetli Ano»ima-Tonno, ass%gnees A
Mackay. (29.7.30; C/.S./l.,, ag.n.ag)

Two sheets of artificial leather made from leather scrap and latex are
bonded together, during the course of manufacture, by means of latex or
other adhesive and pressure between rolls.

No 361398. hnpregnation of psnneable substances mith
P. H. Head (23.7.30;9.4.3") ,
\ process for impregnating permeable substances ~ described in No.
316335 is modified by using a vulcanized latex, or vulcanizing im-
pregnation. Suitable vulcanizing agents for incorporation vath the latex
are ammonium polysulphide or colloidal sulphurcombing
ator such as diethylamine or zinc diethyldithiocarbamate. \ulcamzation
after impreg.iation is efiected by spraying or painting with » "
gaseous vulcaniiing agent. Tlie process is stated to be suitable for the
manufacture of textile driving belts.

rubber latex.

No. 365466. Protective coalings for paper H.J.Prins. (27-5-31)

Paper and paper containers are treated with latex and then with
like sntetances either molten, in solution, suspension, or emulsion, to form



a waterproof coating. Die first coating may be latex containing per
cent rubber, which is partially dried and tlien treated with wax. The
paper is then heated to a temperature equal to or exceeding the melting
point of the wax, which dissolves in the rubber layer formmg an elastic
and impervious coating.

No. 365564. Treatment of animal fibres. Sociela Invemiovi BreveiH
Annnima Torivo. (21.10.30; U.S.A.. 30.12.29)

Artificial leather is prepared from disintegi‘'ated scraps and cuttings of
leather made into a pulp with water and treated with latex and a vulcan-
izing agent while an accelerator soluble or dispersible in water may be
added to the pulp before addition of the latex. The quuﬁls extracte<l|
immediately after addition of the latex, and coagulation effected and
vulcanization is started at this stage. The process is further characterised
in that the slurr>'is drawn off and the vulcamzmg mgredients and binder
added to it continuously, as distinct from the batch method.

No. 369474. Rubberieed fibre arlicles. N. E. Brookes, for Dewey 6- Almy
Chemical Co. (30-5-3")

Fibre-reinforced rubber articles are made by impregnating a felt or
fleece of fibres with latex containing a dormant coagulant, preferably
ammoniated zinc chloride, and activating the dormant coagulant, for
example by heat, to coagulate the latex The latex may also contain
vulcanizing agents and inert materials such as ground wood fibre. Salts
of cadmium magnesium, or calcium mixed with protective colloids such as
casein and haemoglobin may be used as coagulants. When latex con-
taining comminuted fibres is used, a product resembhng sufede leather is
obtained by buffing the rubberized fibre surface.

No 369910. Coating fabrics. Collins & Aikman Corpn., assignees of
A. W. Drobile. {23.9.30: U.S.A.. 7.3.30)

In a method for coating and permeating fabric with a fluid, e.g. for
coating the reverse side of a pile fabric to secure loosely attached pile
threads, the fabric is passed beneath and in contact with a blade having a
CToove wherein the coating material is partially confined and given a
iwirling motion by the movement of the fabric, the forward edge of the
groove not being in contact with the fabric. The fabric is supported
during coating by means passing between the cut pile, for example, by
rollers covered with card clothing. The method is particularly suitable
for applving-latex.

No. 371811, Treating seaweed for manufacturing purposes. J. S. Catnp-
hell.  (24.11.30)

Seaweed is heated with caustic alkali, a tanning agent is added, and the
heat treatment is continued to produce a gelatinous substance. When
this substance has been dried, latex or dried rubber may be mixed with it,
and the product may be moulded or dissolved in solvents and applied to
fabrics.

No. 375845. . Mon«/ac/«rc of paper containing rubber. A. ferretti
iioly. 31.3.30)

Coagulating agents are added to paper pulp prior to adding latex.
Reference is directed to No. 237292

No. 377782 Treatment offibres unlh latex. Dewey & Almy ChemicalCo..
assignees of W. B. Wescott. (4.0.31; U.S.A., 10.6.30)

In the addition of latex to fibres, such as asbestos, which tend tu
coagulate it, protective colloids are added in just sufficient quantity to
stabilise the latex at about room temperature but which cease to prevent
coagulation when the temperature is raised above approximately 65 C.,



and preferably to the boiling point. The protective colloids include
sulphonated oil soaps, 3iich as sulphonated castor oil soap or Turkey red
oil, sodium silicate, casein, soaps, sjiponins, haemoglobin, serum, or egg
albumen. Other libres which may be treated include cords of tyre fabric,

mordanted textile fibres, or fibres which have adsorbed finely divided
material thereon.

No. 377785. Tiubber-bonded asbestos. Dewey & Almy Chemical Co.
assignees of R. M. Day. {9.6.31: U.S.A., 10.6.30)

A rubber-bonded mass of asbestos fibres is made by heatinji a mutual
aqueous dispersion of asbestos fibres and latex with a protective colloid,
and, if desired, an additional potential coagulant, to a temperature above
approximately 65" C., without agitation, thereby causing coagulation, and
thereafter removing the water without changing, in one plane at least, the
relative position of the fibres. The mass is then compacted.

No. 387136. Production of leather substiMes. L.
France. 9-3-30

A substitute for leather is made from a vegetable fibrous material such
as cotton or jute, which is degreased, carded, and prepared in sheet form
and then immersed in an aqueous solution containing latex, a resin such
as colophony, ammonia, aniline, and phenol, after which it is washed,
pressed, and dried. In a modification phenol is omitted from the bath,
and the material is subsequently treated with dilute acetic acid.

No. 387248,

Boudy. (18.2.32

Manufacture of waterproof and insnlaiing paper. J
and Portals Ltd. {2.8.32)

Paper is passed through a bath of emulsion comprising latex, Ix>iled
linseed oil. and gelatin solution, and after pressing between rollers is pas~d
through a bath containing formaldehyde, colloidal sulphur, and an acceler-
ator; again pressed, reeled, and allowed to remain wet for a period before
being air-dried and calendered.

No 387451 Sheet material. Dunlop Rubber Co., Ltd., L. Brown, and
F. W. Warren. {25,11.31)
Sheet material

. Knaggs

having a pile-like surface and suitable for car”te,
upholstery, etc., is made by applying disintegrated

wool, leather, cork, paper, asbestos, etc.. to a latex foam sheet before the
surface is set.

No. 391031. Impregnating thick textile products with latex. J.

Serra. (30.9.32; Gfrmany, 13132)
Thick textile products such as jute boot soles and ropes are impreg-
nated with rubber by forcing latex into them at a
nheres  The latex is treated to increase its viscosity, and to stabilise it to
reduce friction and prevent coagulation during impregnation.

Duarry-

K,. 394487.

Murphy. (22.6.32)
Pile in ca-roets rugs, and mats is anchored by coating the base of t”~
carpet with a flocculent or granular
from latex. The precipitate may also be used to cement a backmj, to
woven material.

No. 397277. Production of coaltd arlides.
Anode Rutbtr Co., Ltd.. and G. IV. Trobndge. (21.0.32)

Fibrous sheets, for example woven or W tted fabric Idt, P ~ ~ ¢ M
cardboard, or compressed paper, are coated by appljmg late



aqueous dispersions of rubber by spreading, dipping, or spraying, super-
posing sheets of heat-conducting material such as ahimmmm which may
be embossed or engra%-ed, subjecting the whole to heat and pressure, and
removing the heat-conducting sheets. Multi-coloured articles may be
made bv using dispersions of different colours, which may be spread on in
streaks'or sprayed through stencils. Alternatively one colour may be
applied to the base and another to the heat-conducting material. A floor
mat is made by coating felt with latex, superposing a smaller piece of
alnmininm matting having a pressed pattern, enclosing the whole between
t-wo plane sheets of aluminium, and subjecting to heat and pressure.

No 397741. Production of atliZicial leather. Julius VoUeler's Nachfolger
G.m.b.H. (16.1z2.32: Germany. 19.12.31)

Artificial leather is made from fibrous materials such as fabrics, cotton
wool and wood or straw pulp bv introducing the material into an impreg-
nating medium such as latex between two strainer surfaces, squeezing
between the strainers after removal from the impregnating medium by
passing between rollers, removing the strainers, treating the impregnated
material in a coagulant, for example aluminium acetate, and again
squeezing and drying. A suitable latex contains a wetting agent, an
aqueous W affin emulsion, and finely powdered coumarone resin Sulphur
and accelerators may be added so that vulcanization takes place dunng
dn'i

No 397997. Production ofgoods of or contamivg rubber. Dunlop Rubber
Co., Ltd.. Anode Rubber Co.. Ltd.,, h. A. Murphy and D. N.
siinmoiis.  (21.6.32)

Fabrics are coated by spreading, brushing, or spraying with flocculent
precipitates of rubber, obtained by coagulating largely dihited latex by
means of acids such as acetic acid, salts such as zinc or magnesium sul-
phates, and metallic salts produced in situ, in presence or absence of sub-
stances having a restraining effect on the coagulation such as caustic
potash casein, sodium aluminate, glue, and gum acacia. The precipitate
mav be filtered, for example by ceramic material, cotton fabric, or wire
gauze Vulcanizing and compounding agents may be added to the latex
or to the precipitate. The coated fabrics may be given a smooth maH
finish by subsequent treatment with a mixture of a flocculent rubber
precipitate and starch powder.

No. 398580. Tennis balls. Dunlop Rubber Co., Ltd.. and L.
(h=4-32) .

Short fibres, cork dust, wood floor or like matenal is adhered to the
surface of a tennis ball by means of an adhesive which may be latex.

V. Kenwavd.

No. 399870. Rubber-bonded asbestos products. Dewey 6- Almy, Lid.
{15.4.32: U.S.A., 17-4-31)

\ latex in which the particlcs carry an electropositive charge is added
to an asbestos slurry. The nibl>er particles remain of colloidal dimensions
and attach themselves to the asbestos fibres, which remain dispersed. Ihe
charge on the rubber particles may be inverted to electropositive by strong
mineral acids, when a protective agent, such as haemoglobin, is also
employed: or preferably, by salts with polyvalent cations and monovalent
anions, such as aluminium chloride or thorium nitrate, when no protective
agent is necessary. The protective agent or the salt also assist in
dispersion of the asbestos.

No 399871. Products containing rubber-bonded fibres. Dewey & Almy,
Ltd. (15-4-32; U.S.A., i7-4-3i)

Latex before being brought into contact with fibres which normally

coagulate it, such as asbestos, is aggregated. This aggregation connotes
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the collection of the particlcs into larger particles whose sire may range
from 50 to 200 microns, or even larger. The aggregation may be earned
out by the addition of definite amounts of hydrochloric acid, acetic acid,
aluminium sulphate, sodium silicofluoride, zinc oxide, etc.; or an artificial
dispersion may be made by rcdispersing rubber to the size req-uired.

Nn. 403015. Impregnated textile helting. A. Abrakatnsen and J. E.
Hansen. (25-5-33)

In making transmission and conveyor belting by impregnating layers
of fabric with latex, the fabric is stretched and the layers rolled together
while the fabric is still moist. Manufacture is completed while the fabric
is still under tension, so that the belt will not stretch in use.

No. 403121. Treatment of k.niied. fabrics. Naugatuck Chemical Co.
assignees of M. C. Teagne. (11.G.32; U.S.A., 12.6.31)

In the tieatment of knitted fabrics, such as silk stoc gs, with an
aqueous dispersion of rubber, so that the deposited rubber is imperceptible
to the sight and touch and the liability to run is reduced, the articles are
treated in a scouring bath at a temperature not exceeding 212®F .; after
which colouring agents are added together with an aqueous disi>ersion of
rubber containing a relatively high proportion of casein or other protein.
The bath is further heated to a temperature not exceeding 212 F. to fix
the dve and to coagulate the rubber, the articles being then withdrawn,
washed with w-ater, extracted in a centrifugal machine, and placed_ on
steam-heated metal forms which dry the articles and effect vulcanization.

No 403175. Cushioning bodies. B. F. Goodrich Co. (12.8.32; U.S.A,,
18.8.31)

Cushioning material is made of flexible fibre such as horsehair mam-
tained in thin open-mesh sheet form by an agglutinant ~ch as latex
u ng the fibres at their crossing portions. After drying, the sheet may
be further coated with fibres after immereion in a bath of latex.

No 403375, Upholstery material made of rubberized fibres. Anode R""b~
Co.. Ltd.. assignees of Magyar Ruggyantaarugyar R.-T.
(16.6.32; Hungary. 24.7.31)

In making shaped upholstery material by coating fibres wth-latex. the
fibres are subjected to a preliminary treatment v.th liquids wh.ch ~rt the
fibres and effect coagulation of the latex, preferably before the fibies, are
placed in the mould. After treatment with the coagulant and drymg. the
rbrrm a; beTorned bv loose conditSn ~ing PV-erved by
pmvW ingV wire-baskei mould with horizontal and vertical wires or rods
The preliminary treatment may bt
calcium chlorid

acid followed by a solution of a coagulant.

No. 403394. TrealmM o] Mh slocMngs
assignees of M. C. Teague and N. H. Brewster, {t1.6.32,
U.S.A., 16.10.31)

Divided out of No. 403121. In the treatment of silk stocking with

L=;~d*hrt.XX=fora?”"

ria\ S th l=coa»b lrafdr“trer """
solution of potassium or ammonium aUim
No 403858, Artificialleather. R. MuUer. (i.5-33)

Artificial le.xther or imitation parchment is
preformed fleecy web of cellulose or wood pulp with latex on an endless
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motallic band, expressing surplus Ugnid if necepar5%drying the impreg-
nate! vveb while still on the endless metallic band, and finally stripping the
product from the band.

No 4041K1. Ma~ulacture of ropes and cords® W. H
Frast. F. Smiih, and Brttt"h Ropes, Ltd. (28.6.32)
In making ropes and cords from fibrous organic materials such as
manilla sisal, hemp and coir, the ropes or cords are impregnated uith
Zmn nmdtd ate-c, and the latex is coagulated by passage throusb a hath
rfZ ute acetic acid or through a chamber contaimng formal.lehyde. and
finally vulcanired by heat or storage.

P

Vo 40.903> PwKSses M tacilitatmg tkc trealmmi of fibrous (hyads im-

No. Ik C. Bo,gra«d and L. S M.
Lejeune. (2Q.7-32)

T)ivided out of No. -105312. Rubber-impregnated fibres are coated uith

a nomto to facilitate after-treatment such as vnlcam.uig or weaving.

rm%gsSSig X i™ or the fibre has been mordanted with a vulcam.mg

agent prior to the impregnation.
vw 4083,

(79.7.32; France,

The penetration of latex into textile materials is
the PH value of the textUe or the latex, or botl® so rtat ho‘h ha”e sub

described in Nos. 338381 and 344414,

Lejeune. {29.7.32)
To facilitate the vulcanization of texti
vhith lat* «erSats

fibres and fabrics impregnated
"s mordanted prior to the impregnation j.ith a

No 405313 Impregnation of textile materials by latex.

mand L. S. M. Lejeune. (iy.j.ji)

In the impregnating of textiles with rubber, the textiles
bobbins, soaLd' in latex, and kept in a humi.l atinosi here J
vapours of an anti-coagulant, the bobbins being rotated slowly to prevent
drips from forming

J.h. C. Hongrand

un.”

No 40.SP70 Porous rubberized fabrics. P.M . Head. (M-5-32)
Composite porous and elastic fabrics are made by spraying the sur

of two or more pieces of fabric, preferably itted with a vulcamziiiK 1™ ¢cx

placing the coated faces together, and unitmg by pressure. Ihe latex

mav be self-vulcanizing or vulcanizable by heat.
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No. 406619, Textile fabrics. R. F.
Processes. Ltd. {25.10.33)
A pile fabric or ruR is formed by applying an adhesive, such at. latex,
to one face of a layer of parallel fibres and bending and flexing the fibres
in divers places to work the adhesive into the layer pnor to %'ulcaniting”
A fabric backing may be applied to the coated face of the layer and, if
desiTerl. to the unti-eated face, the structure formed by the latti-r treatment
being snbseqgnently cut to prodiice two pile fabrics that can be uaed
separately or can be placed hzcV to back to produce a double pile fabnc.
0. 408042, Mamifaclure of upholstery pudding.
and J. A. Howard. {4.Jr.32)
Lengths of upholstery padding of the kind described in No. 341/ are
made by introducing the fibres into the upper end of a space bct\"“cen
opposed, approximatelv parallel, downwardly travelling lengths of a
of wide belts, a sheet of interlocked fibres emerging from the liottom ol the
space. Latex may be applied to the fibres before being fed into the

rnachine or to the formed sheet, with or without previous treatment with a
coagulant.

McKay, for Inlernaticval Latex

Moulird Hair [ 0., Lid.,

o 408213 Impregnation of fibres tinih rubber. C. Pestala::a and
Societa Italiana Pirelli. (30.9-32)
In the impregnati.n of yarn with latex, the yarn being

ven'
slightly twisted onlv. and is in an untensioned condition.

U is
condition it for the latex impregnation by immersion in a hot solution ot
an alkali soap or of an ammonia soap.

No. 408931, ImpregHalion of textile yarns and fibres

Brandwood (13.7-32)
Textile materials are impregnated *itl 2
as coraponnded latex by loosely binding on & toraminous
the liquid between the windings, passing & vompreshd pes such M an
between the windings, and siibsequentlv dr>'ing and viilcanizmg the wound
pfckag” Botrthe lignid and air may be passed through the material
opposite directions altei lately.

o 410116 Manufacture of hose-pipes. L. S. M. Lejeune and J. k\ C.
Bongrand. (9.11.32; Fr«««. Q.ii.sO

v>Jh rubber. J.

n

Processes, Ltd.. and C. H’. Trobndge. (16.Z.33)
Thick articles of fibrous material such as carpets, rugs, and n ."ts ale
provided with a thick bacldnk of Ybber by vitroduen g [*rneme 5

acid before introduction of the latex

s;jr;S.r/rS-;K .e2* '

§ Do bt ot fthyors
latex used tor the initial finpregnation



No 411887 Manufacture offilter cloths L. S. M. Lejemie and J. E. C
Bovgmnd. (9.11.32: France, 9.11.31)

Filter cloth is woven from varns or threads which have been immersecl
under pressure in latex, and the woven fabric is treated with latex con-
taining vnlcaniiins agents or with chlorinated derivatives of rubber.
After treating the fabric the excess material which closes the meshes may
he removed by a blast of air. The fabric may bo rendered porous by vul-
canizing in the moist state or by adding to the latex material which will
emit vapours or gases during vulcanization.

No 411937 Pmver-lratuniilting fieiibte couplings. L. S. M. Lejeum and.
j. E. C. Bongmnd. (21.12.32; Prance, 21.12.31)

Unwoven textile yarns or the like are immersed in latex to which
pressure is subsequeutlv applied and are then woven or laid so that they
he mainly in the direction of the stresses to be imposed on the coupling
iSi~e from them. The woven or laid material is then further impregnated
with latex, and the latex is coagulated and vulcanized.

No 411938. Manufacture of nets. L. S. M. Lejeune and J. E. C. Bon-
grand. (21.12,32; France. 21.12.31)
m\nincompletely spun or twisted yarn is impregnated with latex under
pressure and then the spinning, tivisting, and forming of ‘he yam into
is carried out in the usual way. The process described in No
3444U may be used, and the net may be subjected to a further treatment
with latex.

No 411939. Manufacture of soles and heels L. S. M Lejeune and
j. E. C. Bongrand. {21.12.32; France. 21.12.31)
Yarns impregnated with latex by the process described in No. 344414
aretoed T & e shape of a sole or heel by cutting or moulomg.

No 412224 Brake or clutch linings L.S. M. Lejeune and }. E. C. Bon-
grand. (21.12.32: France, 21.12.31)
Fibrous material is impregnated with latex by the
No. 344414. and the impregnated mass is then -.ut or moulded to the
desired form for brake or clutch linings.
No 412256 Skock-absorbing and noise-absorbing materials. L. S. M
Lejeuneand | E.C. Bongrand. (21.12.32; 21.12.31)
A shock-absorbing and noise-ataorbiug material is made by immersing
texffle fibres = r™ or threads in latex under fluid pressure ~ example
IS in No 344414 forming the treated fibres, etc., with a sheet or band and
?hen tamcA/sirig rt"Srm®ed material in latex.. A layer of rubber may be
applied to one or both faces of the sheet material.

No 413299 Impregnation or ireaiment of lexlile maieriuls with
N. Lawson and Lewis & Tylor, Lid. (10.12.32)

Relatively thick woven textile materials such as those havinga ""'""ber

of layers of weft are subjected to acute bending while in

The apparatus'for effecting the bendmg consistH o a

small radius, the cloth being passed

while immersed in the latex. The method is mtonded particularly lor the

manufacture of belting.

No. 414692.

liquids.

Manufacture of fireproof and waterproof fabrics and yarns.
J.E. C.-J3otigrand and L. S. M. Lejeune.

.Mineral fibres sucli as asbestos, silica, glass and slag w-ool are subjected
in a closed vessel first to the action of a vacuum and then to pressm
which may bo pulsating, accompanied by circulation of latex R

duct may be subsequently vulcanized. The fibres may be in the form of
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laps, felts, or yarns wound in bobbins, spools, hanks, or packets. An
external coating of latex which may contain powdered ashestos may be
applied by leading the impregnated yam frojn the bobbin through a bath
of latex and then vertically upwards, so that the added latex runs down
the yarn to impart a smooth coating.
No. 416048. Pneumatic tyres. ]
(7-2-33)

Textile material impregnated with latex by the proce.ss described m
No. 344414 is assembled into a tyre carcass, the carcass is treated with
further latex, and then the tread applied and the whole vulcanized

No. 418012. Composite pile fabrics. Dunl<yp Rubber Co.. Lid., attd E. W .
Madge. (24:5.33; 26.3.34)

In making composite pile fabrics, a web of carded fibrous material
folded by pins on a rotating drum is secured to a hcssian or other fabric
backing passing over a roller or doctor blade by a bank of adhesive main-
tained in a nip between the backing and the folded web. The adhesive
may be latex and may be compounded If thick adhesive layere are

required, a coagulant may be applied to the folds of carded material or to
the back, or to both.

. E. C. Bongrand and L. S. M. Lejeune.

No. 420170. Manufacture of fibre upholstery pads. M. Smith. (30.5.33)

In producing upholstery pads, fibres are caused to pass under gravity
or by blowing or suction through an atmosphere charged with atomised
particles of latex which act as an adhesive for the fibres. Short fibres
about i inch long, such as cotton dust or hair waste from carding machmes.
are specified.

No. 420836. Aviificial leather. E. I. du Pont de Nemours & Co. (g.6,33:
us.a., 9632
al leather is made from an absorbent felt, prepared from a

ally mercerised and hydrated cellulose pulp, by impregnation with
latex or other material.

No. 422027. Artificial lealher. Inlcrnalional Latex Procisses. Lid..
assignees oj Societa Anfmima Prodotit Salpa & Alpm
S.A.p.S.AL (183 18-5.33)

In the manufacture of artificial leather by mixing disintegrated scraps
of leather with latex, there is added to the mixture one or more water-
insoluble oxides or hydroxides of metals or metalloids belonjpng to groups
hiKher than Group Il of the Periodic Clas: ion of the dements.
Prefarrod compounds are the oxides and hydroxides of almmmum, silicon
and titanium, the proportion added being aboi”~J to 15 per cejpt. or mo e
on the weight of dry, disintegrated leather. The prMe®
to the processes described in Nos. 247089, 315413 and 365564.

No 422028 Artificial leather.

Intematimat Latex Processes, Ltd..
assignees of Societa Anotiima Prodalti Salfa & Ajfim
S.AAP.S.A. (1504 18.5-33)

In the manufacture of artificial leather by mixing disintesrated scraps
of leather with latex, carbon black (other than graphite) is *«ided to the
mixture in a proportion of 5 to 20 per cent, or more on the freight of the
™y, disintegr'Ltid leather. The carbon black reinforces *e
The process may be applied to the processes described m Nos. 247089,
315413. 365564 aud 422027.

No 422960. Imfroved teaile elements. SocilUfUs Proctdis Ecla,
hJ,m asLe Filastic, L. S. M. Leeu«iavdB .J. A.
(18.7.33: 5.4.33)

A textile element is obtained by assembling two or more

twisted in the same sense to such a degree that it can no longer readi j be



drawn out, and twisting the assembly in the opposite sense to such & degree
thigt each roving is largely opened wp. Such an eleim'nt may be treated
with acid oralkaliand may then be impregnated with latex by brushing,
orin & calendering machine, or by soaking The latex contains vultan-
izing agents The hopregnated materials are applicable furmaking ropes,
cords, fabrics, webbing, transnission and conveyor beHs, hose and brake
tubings. tar{jauling, sacks, fishing nets, shoe-laces, card clothing, packings,
brake blocks, pnenmatic tyrce, shoe soles, and dlexible transmission
couplings.

No. 424158 Carpet materials. International Latex Processes, Ltd.

(11.1.34; U.S.A.. i.q.33)

The backing ofa carpetis coateciwith & m ixtuie of latex and raw starch,
vulcanising ingredients being preferably added to the mixture I an
examople, 170 parts of raw tapioca starch were mixed with 100 parts of
rubberas 60 percent, letex which contained vuleanising ingredients

N o. 42971'8- Leather-rubber material, hilermitional Latex Procfsies, Ltd.
(11944, 10.10.33)

Ijitex 0s adde<l to an aqueous suspension of leather material, the Dri
of which is maintained below 7-6, and preferably between about &2 and
BE. The afvinity of the Teather fibre for the latex globules may he in-
creased by the addition of & relatively smidlamountofdivalentortrivalent
cation moaterial such as zinc chloride, alum inium sulphate, alum , or the
like, preferably added some little time before the addition of the latex to
perm it adsorption of the fons by the leather fibres. Ao acid latex having
i pH above 45 moay be used
lo. 430035 Textile driving and conveyor bdls. J. H. Fenner Co., Lid

and J. H. Fenner. (1§.17.3%)

A lwlt, the whole strocture of which is impiegnated with rubber, is
made by subjecting warp or weft threads, or both, to a vactuum for the
removalof all air from the interstices of the threads and then immersing
the threads in latex. The threads are woven into & belt, the belt is sub-
jevted to a vacuum , &and then inmersed in latex The latex ds preferably
stabilised and should be compounded The threads should be vultanized
before weaving, to overcome the difficulties of weaving tacky threads
The threads are preferably treated with a wetting agent to favilitate pene-
tration and adhesion of the latey
No. 431330, Finishing of cotton ami ariificial silk fabrics. Mancheslet

Dyers (1914), Ltd., and W. Watkins. (4.11-33)

Fabric is treated with latex, dried out of contact with metals and then
voleanized in two stages, as follows: (i) by immersion in & hath of boiling
Water containing sulphur, aecelerator and zine oxide, rinsing and drying
and (1) continuing vuleanization in hotair. The purpose of the treatment
is to make the fabric creeso-resistant
No. 431383 Manufacture of upholstery padding, f. A. Hotvard.

(610,33 12.0.34)

Hoairorotherupholster>"padding is introduced between the vpperends
of a downwardly extending stationary surface and another downwardly
extending surface in sueh gquantities as to Fill the iritervening space; and
afterdissuing from the low'erend of the space, the web of hairis treated with
latex orvuleanized latex. A length of upholstery padding is thus formed

No. 433777 Treatiiig artificial silk. ~WingfootCorpn. (I5-/ -33 -

4.2.33)
bonded composite moateriel vonsists of artificial silk to which
moixture of a protein and latex has been applied and rubberbonded to the
treated artificial silk Casein is the preferred protein, but glue, albumen,
gelatin, orhaemoglobin may he used



llo. 435395, Textile yarns and threads having latex incorporated theretn.

J. Brandwood. (l§.3.34,07.1.35)

Textile yams forthe manufacture of tyre fabrics and belting are made
by dinpregnating yarns with latex wnder pressure. After impregnation,
the surface of the yarn is cleared of laten by treatment with @ gas under
pressure. The yarn so prepared has a smooth, frictionless surface

No. 437286. Rubber articles containing textile materials. J. E.

grand. (16.4.34; France, 16.4.37)

A limear element is made from threads impregnated with later and
arranged so that deformation of the linear element is obtained by the
threads pivoting relatively to one anotherabout & fixed point, as opposed
to the threads sliding one o%'erthe other. The elements may be used in
textile-reinforced rubber articles such as ©Tres, hose, and elastic fabric

Agglutinated fibrous sheet material.
Co. (4531, 19.833)
Inan unfelted moultilap web of fibres connected together with latex, the
fibres of the various lapsextend in am ultiplicity of different directions and
planes, and are interwoven and interengaged throughout the web. The
product is particularly suitable foruse asmasking tape

C. Bon-

o, 437526 Untied Colton Products

No. 438891, Air-porous waterproof furies. C. J.
Chemical Solutions Co., Ltd. (l.5.34)

The invention is applied to fabrics coated on one or both sides *ith
rubber, orin which two fabrics are cemented together with latex orother
adhesive. Such materials are rendered air-porous by being pierced with
holes from one side only, so that the fabric is raised on the other side
which is the one intended to come in contect with the water; each hole is
therefore at the top of @ portion raised above the surface of the fabne
The water will run off the coivcal protuberances, and if the matenaiis
used as a ground-sheet, the holes on that part of the fabric on which the
body rests will be sealed by the flattening of the protuberances

llo. 439108, Artificial leather. N. V. Vereenigd Industrieel Bezit No. |
(+10.5.34; Germany. 10 ,5.33)

Inthe manufacture of artificial leather having a rubter content of
$8-60 percent, by impregnating a coherent loose body of fibres with a
rubber dispersion or solution, the surface of the fibrous ma® is treaty
before impregnation with & very slight proportion of
larhe g solution or dispersion of rubber, in such & way thatthe fibres stick
together but the permeability of the surface for the
not substantially redvced. Latex is preferred for the
the impregnating material

Healey and Dux

adhesive and for

No. 440443. InM m g buildins M s. H. Slossel. (19.7.34: Germany.

Insulating building slabs are made from seawMd in fibrous
a binding medium, whicli is preferably rubber m the form of concentrated
latox.

No. 441477 Wear preventive preparation for application to socks, stockmgs.

and other apparel. A.Skipsey.




No. 442002, SaiKvated fibroits sheet maUrial. A. H. Stevens, for Rayb»stos
Co. (18434

Paper which is saturated with a binder, as opposed to being merely
surface-treated. is made by confining the wet web of paper between two
porous supports, such as metal screen of fine mesh, or open mesh cloth,
passing it through the saturant bath, removing the upper porous surface,
allow ing the web to swellin the presence of an excess of saturant, and then
subjecting the web to pressure to reduce its thickness and remove part of
the binder Latex, compounded with accelerators, vuleanizing agents,
fillers, or otheringredients may be vsed as the binder

No. 442219, Material for making dressings, bandages, and the like. D.
Sarason. ({17.7.14)

Woven materialis impregnated with latex in such a way thatthe dried
ftim adheres to another rubber surface when pressed on, and cannot be
removed by & strong pullin the plane of the fabric, thouwgh it is easily
temovable by rolUing, The adhesive does not adhere to slon, hair, or
surgicalinstrum ents

No 443156, Transmission bells. Soddti des Procidds Ecla, formerly
known as Le Filastic. (11.6.3¢; France, 15 4 .31 1.6.34)
Aotubularfoose-mesh fabric is made from “inverse twists” the manu-
facture of which dis described in No. 422960, The fabric is then treated
Woith an acid oran alkaliwhich cavses transverse swelling and longitudinal
contraction of the elements, closing the mesh of the fabric The fabne is
then thoroughlv impregnated with rubber by means of rubber solution or
of vuleanized, sem ivulcanized, or compounded latex. It is essentialthat
the robber shall thorouwghly penetrate the fabric and shall adhere well to
the fibres. The material is then vuleanized, with or without tension, or
under the influence of previously applied tension are then cut
from the tubular fabric, each ring comprising one belt; belts of square or
trapezoidal section can be obtained according to the method of cutting

o 443458. Porous elastic fabrics. P. Head. (§.1.35)

Porous elastic fabric stretehable in two direcrions is made by tensioning
dostretehable non-rubber fabric base in the direction of ity natural streteh
to an extent less than the maximum streteh obtainable surface-treating
(¢s by spraying so that the surface is seill left porous) with a vuleanizable
latex, and maintaining the fabric under tension wntil the coating dries
The process also includes adhering to the rubbersprayed surface of the
fabril @ coating of fluflf, tint, fiy, flock, or powdered fibre, to produce a
fleecy or downy surface In the case of underwear, such a surface can be
worn nextto the skin,

No. 445930, Felts or unwoven fabrics. A. G. Sladdin. (1.9 3¢)

The object of this processis to provide an improved unwaoven fabric by
impregnation with a latex composition, which renders «ie fabrics wn-
shrinkable, resilient, waterproof, soft to handle, and pliable. A web of
carded loose vegetable oranim alfibres, such as cotton, jute, wool mohair
alpaca, orartificialsilk is wsed. Impregnation is effected by rollers dipping
into the latex, surplus liguid being expressed by passing between squeeze
rolls

1. 446300 Resilieni seats. J. A. Howard and Monhled Hair Co., Ltd.
(14" -34) . '

The invention relates to seats of the type in which upstandm g resilient
suoDortine devices are covered with & mass of vpholstery fibres associated
it a loosely bound condition with an adhesive such aa latex, and provides
for the resiliency of the supporting portions being sim ilar to that of the



fibrows portion. This is effected by mofilding rectangularor other shaped
tavities in the fibrouws mass and filling these with sponge rubber, either by
setting frothed latex in the cavities, nr by cutting suitable blocks from 2
thick sheet of sponge rubber

No. 446853, Fibrous material. United, Cotton Products Co. (ii.i-15
U.S.A. 28434

A lap of fibrows materialis taken from the dnfler of a carding machine

by acomb and passed through a walled orenclosed conduit, During its

passage through the conduit, the lap is subjected to a current of air, with

the result that the fibres become interfocked and interwoven with each
other

No. 447054, Pressed fibrous artificial sheet material. 0. Baur, trading is
Bawa Sohlen-Indusirie  Derendingen-Tubingen. {§.[1.3¢
Germany, [8.11.13)

Aortificial leather which is suitable for the manufacture of shoe soles
and packing materizls is made by grinding a fibrovs massof leatherscraps
orasbestos untilitis reduced to its individual fibres, without, howev'er, the
shortening or splitting of the fibrea, This mass is thorouwghly mixed with
latex and the rubber precipitated, as by addition of alum The mass is
placed ina cylindricalpress, which mayhave a centre core, and dehydrated
by pressing watil no further moisture can be removed., The cylindrical
hollow orsolid massis clamped in & machine in which it rotates against a
blade, such as a band sa*v, which peels a layer of any desired thickness
from the circum ference of the cylinder. The material produced * the
advantage overprevious materials that it is limited in width only, it bemy

"Jle to make the sheet of any desired length

No. 448122, Articles ofspongy rubber material, j. A.Howard. ([30.11.34)

Aorubber mointure prepared for the formation of sponge or cellular
rubber is distributed over the surfaces of open-textured masses of wphol
stery fibres, such as horsehair, individually coated and held together by
rubber deposited from latex, and & volume, for instance a mould, is filled
woith the treated fibrous mass. 0n the form ation of the sponge orcellular
structure, the several individual masses becone embedded m the formed
mass of sponge orcellularrubber, and give a composite product shaped to

the mould. The sponge rubbermey be formed from crSpe, sheet, or latey
tubber

No 448711, Showerproof fabrics. E. W. Madge, E. A. Murphy, and
International Latex Processes, Lid. (12.12.3¢)

Fabrics which while water-repellentare permeable to gases and vapours
are made by coating a fabric with an aqueous dispersion of 2 of
tubberand a wax such as a higherhomologue of the paitns, frnn
acids and aleohols, and chlorinated naphthalenes. The totalsolids con-
tent of the dispersion is not more than 20 per cent, and preferably not
more than 10 percent, while the proportion of wax is wsually at least 7]
percent, on the dry rubber content of the latex. An examople describes
the use of camavba wax in conjunction with latex
No. 449720 Surgical dressings, bandages, electrical insulating binditigs
and other wrappings. F. J. Farrell. (10.7.35]

The dressings etc. consist of an extensible textUe fabric which has
beefrubberized inpregnation of the fabric orthe yarn with a dispersion
oTnnvuleanized rubber which has had most of the gummy constituents
removed and has been lieated to render it tack>* In an

1 P90ty oo that it is coate<hwith the latex, and tue latex
The resins are then dissolved by treating the fabric with a

95

s Im o fated



Latex and T extiles

" A. H.SMiens.for Kaybislos
No 442002 sawated fibrous shrHmaUrmL

Co. (18.4.34) hinder as opposed to being merely

Paoer which is saturated with a paper bhetween two
surface-treated. is made I'V L five moesh, oropen moesh cloth,
porous supports, such removing the upperporous surface,
passing it through the * of an excess of saturant, and ton
alowing the web to swellin he prie thickness and remove part of
him adheres to another Jfothe fabric, though it is easily
SSrab ey 08 T Ut istwddooe s onot edhere to shin, heir, or
sureical instniments.

(. hfit<  <7ociiU des Procidds Ecla, formerly
No, 443156. ~B.» .33 .r.34)

A tubularloose-mesh fabricis ths'tssed
favture of which - and longitudinal
with an acid or an alkaii \\iiicn cau™” 1 fabric. The fabric is
contractioQ of theby means of rubber solution or
ttien thoroughly impregnated v.ith J jt is essential that
of vulcanized, ~emi-vulca”~uc”, or ~ ~-eU to
the rubber shall thoroughly .vithout tension, or

o 443458 Porous elastic fabrics. P. H. Head. (8.1.35)

Porous elastic fabric stretehable in two direction, >y
Dostretehable non-rubber fabric base in the direction of its natural streteh
To Ln extent Tess than the maxinliim streteh obtainable, surface-treating
(as by spraying so that the surface is still left porous) with @ vnkenizable
late® S 4 mafntaining the fabric under tension votil the coating drit?
The orocess also includes adhering to the rubber-sprayed surface of the
fabricTeTatSig of ilufl lint, fly, flock, or powdered fibre, to produce &
fleecy ordowny surface, fn the case of underwear, such a surface van be
Worn nextto the skin.

1. 445930, Felts of unu‘oven fabrics. A. G. Sladdin. (1(.9.3¢4)

The object ol this process is to provide an improved unwoven fabric by
impregnation with a latex compejsition, wh.oeh renders the fabrics wvn-
shrinkable, resilient, waterproof, soft to handle, and pliable. A web ot
airded loose vegetable oranim alfibres, such as cotton, jute, wool mohair,
alpace, orartificial silk is vsed Impregnation iseflected by rollers dipping
into the latex, surphis liguid being expressed by passing between squeeze
rolls

No. 446300. Besilieni seals. J. A. Howard and Moulded Hair Co.. Ltd.
(14-1134)

The invention relates to seats of the type in which vbstanding resilient
supporting devicels are covered with a mass of upholstery fibres associated
ina loosely bound condition with an edhesive such as latex, and provides
for the resiliency of the supporting portions being sim ilar to that of the



fibrows portion. This is effected by moalding rectangularorothershaped
vavities in the fibrouws mass and filling these with sponge rubber, eitherby
setting frothed latex in the cavities, or by cutting suitable blocks from a
thick sheetof sponge rubber

N1, 446853 Fibrous material.
U.S.A.. 18434

A lap of fibrows materialis taken from the doflerof a carding machine
by & comb and passed throuvgh a walled or enclosed conduit. During its
passage throwgh the conduit, the lap is subjected to a current of air, with

the result that the fibres become interfocked and intenvoven with each
other

United Cotton Products Co. (I1.3.35;

No. 447054, Pressed fibrous arlificial sheet material. 0. Baur, trading &s
Bawa Sohlen-Indnstrig Derendingen-Tubingen. [§.11.1¢;
Germany, 18.11.33)

Artificial Teather which is suitable for the manufacture of shoe soles
and packing materials is made by grinding a fibrous mass of leather scraps
orashestos untilitis reduced to its individualfibro, without however, the
shortening or splitting of the fibres. This mass is thoroughly mixed with
latenr and the rubber precipitated, as by addition of alum. The mass is
placed in a cylindricalpress, which mayhave acentre core, and dehydrated
by pressing until no further moisture can be removed. The ctjlindncal
hollow or solid massis clamped in & machine in which it rotates againsta
blade sueh as a band saw. which peels a layer of any desired thickness
from the circum ference of the cylinder. The material produced has the
advantage overprevious materials that it is limited m width only, it being
possible to make the sheet of any desired length

No. 448122 Articles of spongy rubber material. J. A.Howard.

(300134

A orubber moixture prepared for the formation of sponge or celUnlar
rubber is distributed over the surfacves of open-textured m a® of uphol
stery fibres, such as horsehair, individually

coated and held together by
@ volume, forinstance a mould, is filled
0n the formation of the sponge orcellular
the severalindividual masses become embedded n the form *
mass of sponge orcellularrubber, and give a composite product shap™ to
the mould. The sponge rubbermay be formed from crSpe, sheet, or latex
tubber,

rubber deposited from latex, and
woith the treated fibrous mass
structure,

No. 448711 Showerproof fabnes. E. W. iM gi E. A Morphy, ani.
International Latex Processes, Lid. (12.17.3¢)

Fabrics vhich while vater-repellentare permeable to gase and vapours
are made bv coating a fabric with an aqueous dispersion of & mixture of
rubberand @ wax such as a higherhomologue of the paraffing, esters fat?

Sfof“"tSLA<fiNNSior?stxsrs™""”

the use of carnauba wax in conjuncbon with latex,

and other wrappings. F. J. Farrell. (20.7.35)
Ti.e dressings etc consist of an extensible textile fabric %vhich has

remoled 3

Ghthatitis coated with the laten, and the latex
co & el oL

resins are then dissolved by treatm g the fabric with a
95
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of sodium or potassium silicofluoride, or ammonium persulphate, or other
substances, may be used.

No. 453448 Jost-pipin~-  N. Lawson and Lewis & Tylor, Ltd. (].345
Latex is introduced to the interior of a tube of fabric, for example
canvas and the tube is rotated while the latex dries. The waUs of the
fabric may have previously been impregnated by introducing latex into
the tube under pressure. By var>-ing tlie maximum pressure on the latex
in the fabric tube, or by varying the time, the latex may be caused to
impregnate the fabric to any depth desired. The dr>ing may be acceler-
ated bv placing the tube in communication with a coagulatmg medium
or a hot-air pump. By rotaUng the tube at a high speed when sufficient
latex has been introduced, the latex can be caused under the a«ion of
centrifugal force alone to form a true cylindrical coating on the ~valls of toe
tube- and if drying or coagulation is carried out at the high speed, a vep"'
<;mooth and true cylindrical bore is obtained. The hose-pipe may be
Uilcanized by the application of live steam to the inside of the newly dned
rubber lining. Apparatus for carrying out the prfKress is descnbed.

No. 457140, Ari ial horsehair. C. T. Pashr. (235$

M aterial suitabfe\or upholstery is made by drawing
tlireads of textile material through a calibrated nozzle fed \uth a hquid
Satog pleparaiL thich may he latex, rubber solution, or a r ~

Germany,

comn
the core is not destroyed after the treatment \Mth rubber

No. 460120 upholsterypaddtng. C.Weisleder. (...
With padding matenal in the dry padding fibres have
by combing, are fhe end~f a flexible
been supphed by an

~has a spraying nozzle for the

L tx “rafc'cSireted airnc.lcJ

The fieviblc tube is adapted to
be presented to the object to be padded

;r.spSt\“»

dried in any suitable ™\a>, fabric are then severe<l from the roll and

bfhfd~:?2a'rd~'SSfSm:se'd‘~oS" " .:lJa*hape,”

shape of tiie dies.

No. 462783. PermtMc .wHaim

a shMt ol carded
Permeable artificial leather *?

a inly divided alkaline



.iherates carbon dioxide trora the carhonato
tl,e rubber and u

to torn, pores, and vnlcan, g K .-1.

j(14529, FmlhrtioiiM felt-

(9-3-36; llufs~v’ specification is a structure ol

Fhe "feathordown f2 e wpS of tta feathcrdown particles are
feathera andzor dovn W winich £ 1 « pai-ticles of an
not matted together but are ~ n

the preferable adhesive 13
ﬁd’e‘?ﬂ\‘ﬁﬁ}s% raotsuslg nlary teN\N\ ~.tures, and can be fused by .ncreasmg

the temperature, hnely .hich case atomised latex is brought

lat™ may be used as **" particles, the mass is pressed slightl>
into contact with the ** *”"2 ~ * ©° coagulated by means of hot air.

Nn'wlIsI'*

Theresiiier~”aUhi—

uncompressed volume. To o”crconle i

e
fibre and rubber for a ™  twisted to form a rope which is im-
treatment with rubber, are spun added. The fibres an-

presnated with am m o »
then treated with latex or a n
surplus rubber is removrf.
compression, as n
silicate or agar agar, or a

solution by dipping or .spraymg. the

vulcanized in moulds under

“'lo per cent, of sodium

guantity of'albumen, may be added to

, *,ated or not with rubber, may

thtelbrl Th” intottC frSrT the use.for up-
tohTe'A- rf prevLrfruseless fibres, such as the summer hair of pigs.

No 4fi699n- r«lcam:ld plates of padding «mleral. C. Uei.Mt,.
(12 6.36; Ce>'t«arV. i3-7-35)

treated S latex The tonier is supplied with hot air, and tIK padding

matlril is trS il with rubber and*formed to a desired profile in one

operation.

No 468428 Bells. J. l-imFenvn. S. B. Hainsworih, and J. H. I-enuer &
Co., Lid. (3.10,35) ~

Textile yarns are passed continuously through a number of baths ol
latexTn s~Lnce, TNe twist taken out of the yarn

"5
being treated with the latex, the yarn being subjected to mechctnudl
treatment, as bv mangling during or subsequent to each immersion I ho

latex baths may be of increasing concentration an<l, pnnr to tri-atraent
with the coagulant, the yarn may be drawn through a die. 1nor to
immersion in latex, Ilie yarn may be treated with a wetting agent and dried
until the moisture content is about 15 per cent. Yarns manufactured by
this method are woven into textile belts, and the belts coated or impreg-
nated with rubberorlatex. The woven belt may bo subjected to a vacuum
and then treated with latex under pressure. The belt is then dried, pre-
ferab*5- under tension, and vulcanized by hot air by heating under pressure.
No. 468529 Reinforced carded webs. J. H. Goldman. (10.3.36; U.S.A.
15-3-35)

A web ol carded fibres is bonded together by impregnation wnth a

binder, such as latex, rubber cement, vinyl resins, or other adhesive The



binder iz applied locally into the body of the web, the area of the web
occupied by the binder being only a small fraction of the totalares of the
web., The adhesive is applied by means of rolls, one of which ispreferably
resilient, being composed of material such as rubber

No 468861 Upholstery padding material. ]
Hair Co.. Lid. (10.2.36)

Fibres are stiffened with a coating of a material such as shellac, glue,
orrubber, and arranged inoan open, loosely associated condition. Latex
fs introduced into the interstices between the fibres and forms a cellular
fubber structure. The individual fibres may be held together by their
stiffening coating, or the fibres may be in the form of a contmuovs web
When the fibres are sheathed with rubber they may be vulcamzed before
orafterthe applivation of the cellularrubberlatex mix. Referenceismade
to No. 448122

. A. Howard and Moulded

No. 470147 Padsfor garments. A.G.Sladdin. (2.11.36)
“ads for garments have a number of superposed layers of coirugated
moaterigl in the form of wadding, felt, or other vawoven n*fterial which

are securely held within covering layers of suitable material by adhesive,
which moay be latex

Mo 471231, Waterproof fabrics permeable to air. M. A. Chavannes and
F. F. Schwartz. (10.11.36; France, [5.11.33)

A oorocess for the manufacture of & textile material, waterroof, but
perm ele to air, comprises applying to a woven or
@ owater-insoluble plastic or elastic substance m
tlose the interstices between the threads of the
sobjecting the coated labric to mechanical
so i to redwce the sive of the interstices of the fetne to a *
oassase of water through them s prevented, the fabnec «till rema ity
Sermlable to air. The water-insoluble substance may * “ast of rubber
applied in the form of latex, which may contam vuleanizing agents

No 472707, Mithod ofand machinefor making cem m teifik fabric. A.H.
Stevens, for R. S. Allen. [I17.4.3%)

amount insufficient to
fabne,

JruSeTthrtpia wWoeh iy then
Vuleanized wnder pressure,

moaterial is split longitudinally

Itrip s
spraying lateit on to
Alfefvukanlath on, the
Mo, 474453, Z LriT 2z
Vo 1 (L4310 Holland, 239-39) "
CAhddition to B P A
artificial leather by of fibres is passed between low -

rubbvrd\spevxgun ot frtaltscoudrub ber dispereion or solutton is
pressure cyhaders while a non

then dried and celendered.
Lpplied bfeeen the cgiider. The ate
The calendered material is th * 7 containing a largo amovunt of fillers,
with a rubber

L, oknifesspreading moachine in such a
tSattal The artificialleather
woith a cellulose derivative lacquer

The dispersion is s finto
rhetlim trhtt b Tioallng



t ‘uams or threads unlh rubber. J. H

No. 477393. f B Hainswerth, nni /, H. Fe,n,r
Co., Ltd. 3 threads with latex is to pass

A method of imprecating SN sealing the submerged entrance
the thread throngh a g~d through the latex surface to the
to a vessel contaiinng stabtoi” ate” of

A web of pAp~r. tamed b>"vacuum fo—
is reinforced by latex by passing the

fabric S'rough the “pP ~ “ A~ ™ " thehW

rb If sub]SSdlo h"elfaS1lre‘'S .p V v iL F to drying, an outer web
of paper may be applied to the reinforced paper web
Vo 479960. Ma,lrsses. J. A. Howard and Hanloh C,.. Ud

of which are united at their crossing points *>>,
from latex and ~lcanized. Reference .s made to Nos. 341936 and 355004.
No. 480834. Coaling fabrics. Vereenigd Indusirie.el Bezil VenlexN.V.
(13,4.37; Holland, 17.4.3")

Flexible materials such as textile fabrics, lea~ther, or artificialleatber are
provided with a lacquer coating by successively applying to the material
OTe or more priming layers composed of a rubber dispersion containing a
large proportion of fillers, two or more intermediate layers contaimng both
rubber and a film-forming substance misc.ble with rubber and adapted to
adhere to cellulose lacquer, and finally a coating of cellulose lacquer  The
composition of the successive intermediate layers 13 progressively different,
so asto obtain a gradual transition from the pnmmg layer to the coating
of lacquer.

No. 481079. Articles comprising rubber bonded tofabric comprising cords of
or containing artificial silk. R. F. McKay, for International
Latex Processes, Lid. (23.7.37)

In making rubberized tyre fabric in which the fabric is composed of
artificial silk cords, the nibber is bonded to the fabric by the solids deposit
of an aqueous dispersion of rubber containing proteinous material and
carbon black, Preferably the aqueous dispersion contains reclaim and
preferably the reclaim is whole tyre reclaim containing the necessary
carbon black. The use of the above bonding material increases the ad-
hesion between the artificial silk cords and the rubber aa shown by cold
and hot stripping tests and by flexing tests. Reference is made to No.
178811,

No. 481587. Printers’ blankets. Dewey <& Almy, Ltd., for Dewey & Almy
Chemical Co (11.3.36; 26.10.36)

Printers' blanket consists gf,a number of piles of napped woven textile

material impregnated, with a rubbe”' dispergion and bonded together in



such a way that a rubber cushioning layer is formed between adjacent

plies. Such a blanketis suitable for printing large designs where maximum

resilience is necessary.

No. 481010. Waterproofing textile materials
(19.9-36)

A method for waterproofing knitted fabrics containing yarns of an
organic derivative of cellulose is described. The fabric is treated with a
dispersion containing rubber, wax, and a soap of a volatile base. The
soap is subsequently decomposed by heat treatment.
No. 482679. Elastic fabrics. M. A.

(15.12,36; France. 21.9.36)

In a process for the manufacture of an elastic and air-permeable fabric
consisting of a knitted or woven fabric associated with rubber or like
material, the surface of the fabric is modified by embossing or other de-
forming operation so as to form projecting portions. Latex in the form
of a finely divided spray is applied to the projecting portions, the remainmg
portions of the fabric being uncoated. Reference is made to No. 482/67.

G. H. Ellis and E. Stanley

Chavannes and F. F. Schwartz

No. 482683. Elastic fabrics. M. A.

Chavannes and F. F. Schwartz.
{28.1.37: France, 5.12.36)

Elastic fabrics are manufactured by spraying with latex one surface
of a piece of extensible fabric without rendering the fabric non-porous. and
while the rubber is in a condition in which it is capable of bemg coinpactea
bv pressure, applying mechanical pressure to the surface of the fabricong
continuous lines in order to increase the resistance of the fabric to stretch
by compacting the rubber along these lines, and at the same time to retain
the porosity of the unpressed portions of the fabric.

Reference is made to
No. 482679.

No. 482767. Elastic fabrics. M. A.
{16.12.36: France, 21.3.36)

A porous elastic fabric consists of an extensible fabnc base havmg on

one or both sides a foraminous covering of

adhering to the fabric base. substantiaUy only at the sahent or

parts ol the surface uithout directly coanectmg the threads

at their intersections. The rubber is applied by spraymg a

latex composition while the fabn

applied, each being coagulated and drled before the next”

The nature of the spray isregulated by the spraying

raay contain a reagent which coagulates it when ?~rtion

Chavannes and F. F. Schwartz.

laid doi,»
the

fabrics may be attached together with the rubber between them.

No 482844. Elastic fabrics. M. A. Chavannes and F. F. Schwartz.
(18.12.36; France. 3Q-9-36)

1HB H 1a

tacky by a solvent, and two fabrics stuck together.

No. 483381. Wool-pMhs. J. ..thod



t T width that two strips, placed one
to form the wool-pacU. the base
The latex on the lower strip over
= contact is not coated with sulphur and
sothat the two strips will be bonded
broaUing away from the top
j.Med inwardly and pressed into the
“~Lf of the strips are fastened together with
iS'raM?tr S ~lIScribed in No.ASSM, to form the .ool-pach

treated fabric is cut into
on the other at nght \"bric
of the pack having two
the area ivhere the *'™
talc butisleftin an elomli
together by the latex
edges of the

483393, JdCa,Un. ([...1.18; Union of So.» Afnca.

I'""In™sed to coat inte fabric for wool-packs with

It has the ute fabric from contaminating
latex in order to pievent that the latex, after application
the wool. This proecss is of rnbher firms but

to the jute powdered sulphur or zinc_oxide is applied to
the fihn does not harden and P applied. This treatment re-

e taCE(lnesso A A 'lJ e r""'s rtnes not effect]apup;?lgdable hardening

or vulcMuahon of?

the application of the dusting agen(s It is
drying of the latex and aite n

becomes the

closing and repairing wool-packs may be treated similarlj.

Industries ReseaYch /issn. (22.10.36)

In the deposition of rubber from aqueous ~‘““persions on to lextil®
fibres the fibrei are pretreated with an aqueous solution of catioj soap
compounds pyridinium bromide, cctyl Irimethyl ammonmm
chloride, or’cetyi dimethyl sulphonium
cive a pusmve ion comprising a long chain aliphatic residue.
Seated fibres are subsequently immersed m an
rubber so that deposition of rubi~cr on to the fibres occurs. The procebs
analogous in some respects to dyeing. Tlie air permeability of the textiU
m ateil is impaired only to a minor extent, but additional qualities of
strenrth, resistance to wear, and water-repellancy are obtamed. |Ihe
treatment with rubber, by this process, of textile materials to be used, for
example, in the reinforcement of tyres, gives improved adhesion between
the textile and rubber in the finished article.

\hl"prT-

No. 484792. Pile fabrics. A. J. Stephens, for Collins
(5-10-36)

Divided out of No. 484795. A V-pile fabric suitable for upholstery
has the pile Vs looped in weaving about single wefts of a backing fabric
which is composed of backing warps and wefts to form a single-plane
ground for the pile loops. A latex binder is incorporated, substantially
locally, in the backing threads and that portion of the tufts which lie m the
same plane. A less quantity of bindinf? material is required in a fabric of
this type than in prior fabrics. Preferably the fabric used is woven in
accordance with the method described in No. 484795

Aikman Corpn.

No. 484795. Pile fabrics. A. J.
(5-10.36)
A method of weaving a pile fabric is described. After weaving, thi;
fabric is preferably scoured to remove water-repellent substances prior to
the application of a latex binding materia! as described in No. 484792.

Stephens, for Collins 6 ~Aikman Corpn.



lo. 485705, Shoulder pads for
France, 11,4 .35)

hoshoulder pari for garments consists of & core of entangled fibres

agglutinated by & dispersion orsolution of rubber, the core being tovered

with textile material, The pad is made by moulding the core, then

applying tobothsidesofthe coreadhesive coated fabric, and thenmoulding

the whole preferably with simultaneous application of heat. The pad is
finally trimmed.

No 486197

garmf-nls. F. Chassaitig. (ig.4-37"

Coated and composite web materials. W. J.
(17.8.36)

Addition to No. 435394, & machine for the production of composite
Webs comoprising paper, textile, or like material, consisty of &t least two
sections, each having means forfeeding the web, coating arrangements, and
@ drying conduit, By means of a presserol system the webs from each
section are pressed together with their coated surfaces m contact. The
invention mav be used with coating compositions made in accordance with
No. 435394, or with other compositions comprismyg rubber or the like n
sohition ov suspension It is suggested that with porous tolatex
with as low a ctoncentration as 10 percent, may be used, but witn w'en-
sized papers the concentration may be 2530 percent, of rubber

H. Hinrichs.

No. 486647, Hosiery. C.H . Piper, [i.n .37)

“ocks and stockings arc reinforced against vsear in the and heel
portions by brushing the finished articles with 40 per cent, rubber latex
Conditions are chosen so that the latex does notpenetrate the "“esh’oli
the sock, and air may be blown through to free the '™ “es from rubber
The rubieris dried off by @ currentof warm airand is vulcanized “ther by
cold vulcanization or by hot vulcanization, m which latter case the latex
moust have betm suitably compounded Alternatively vulcanized latex
may be used

No, 48808(1 Applying flock. \\\F. Feinbhom. (5 ,ii.37)

Flock is aDPlied to the finish face 0f a knitted 01 woven fabric by

fibres. The stretehing is tlien relieved

No 48+Ift31  SpLingv masses and arttdes u/ rubber. .[. a*  Talalay.

ISm??itl°penncatrf ~V.the n bondng

“tol-lw cnt. mMternativ.ly.



contain substances “re

preferably andiored m P'* * R b findshed structure ds to contain
fowards from the suies <'¢* : "orvities moay also act as anchonnyg
cavities, the blocks nsel f rednced, allowing the foam to
STarnd a Jorp = V" choe Vb ort mass. The structure can finally be
N ) A ®
A - e [H
advctdo.rf | 4 ara\rHS i ™dulrbyiviira
forced with rubber or moaterial to Srtend itself as a foam
fluid-bearing rubber or jlorous mass, collapsing the foam while
through mass and then causing the collapsed foam to
it is pvrmealmg tee mve its fibres bonded together before
set. The starting fibrou ornon-elastic adhesive
app\ymgtheflucenot of rubberorrubber-
lhsused for this purpose, foreranipie o *
Uke niatenal ey obemade ofa dispersion orsolution of
altobomade f Lo tubber-like moaterial It may con-

LTS T s b a oS Tsih as vuleanising agents, accelerators, setting
agents, pignu-nts, fillers, and thickeners.
No 494231. ImpTignatcd products. J . Lecacheux. (20,7 7)

Loensure’ thorough impregnation It desired
nf o fflhric so treated moay be pressed together The latex composition
includS «Ser. a wetting agent, a stabiliser, a vnleanization avcelerator,
and sulphur
No. 495264. Finishing hair cloth. J.H .Gaskell. (14.5.37)

Fabric sueh as mungo fabric can be finished to give & hair cloth erect
bv a two-stage finishing process. The first consists in passing the fabne
through a bath of latex conta-ning barjtes. fuller's-earth. or other fulling
material such as china clav orlead oxide followed by a wiping action to
leave a smooth surface. The fabric is then heated and passed Throviti
another bath containing & micture of acetic and sulphuric acids starch,
soap,and in some cases wax The fabric Is then squeezed and calendered
csusual

0. 495539- Elastic fabric. M. A. Chavamies and F. F. Schwartz.
{17.3.38; France, 18.3.37)

In the manufacture of elastic fabric, the fabric is first subm itted, in
the unstretehed condition, to the action of a liguid containing & wetting
agent and one or more chemical agents which cause the threads to con-
tract and diminish the size of the pores, and is then sprayed with latex in
SUch a way that the elements of the fabric are not stuck together. Such
9 fabric will have a much greater extensibility in all directions than a
faboric which has not been submitted to the contraction process. The
spraying moay bo carried ouvtas described in Nos. 482767 and 482844, ind
the fabric m &y be embossed, prior to spraying, as described in N o. 482679

No. 496902, Walerproofing of fabrics. M. A. Chavanttes avd F. F.
Schwartz. (149 .37: France, 1¢.5-37. 23.6.37. [,7.17)

In thie manufacture of a waterproof fabric, a closely woven or knitted
fabric, which is substantially inextensible, is first sprayed with latex so that
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discrete globules are formed on it. The globules are coagulated and dned
to form projecting surfaves vpon which a subsequent deposit or deposits
of laten are formed by spraying The resistance of the fabric to water
moay be increased by treatment of the fabric with a water-repellent sub-
stance afterapplication of latex to it and after coagulation of the rubber.

0. 497793, Treainimt of textile materials with latex. C. M. Blow, B. H.
Wilsdon, It.P.R. *ss1., and Wool Industries Research «ssk
(27-5-37)
Latey

is treated with a cationic soap solution to impartto the rubber
particles a reversed, that is a positive charge, and an affinity for surfaces
carrying a negative charge such as textile fibres, glass, asbestos, and the
like Typicalcationic soaps are cetylpyridinium bromide, cetyltrimethyl
ammonium chloride, and cetyl dimethyl sulphonium methyl sulphate.
Such a treated latex, when applied to textile orlike material gives an even
deposit of rubber in a short tinme prior to removal of the water from the
latex The deposit adheres well to the textile material, and the handle,
air permoeability, and other qualities of the fabric are impaired only to 2
very moinor extent by the treatment, whereas the strength, resistance to
Wear, and waterepellency are increased.
No. 498047. Process and apparatus for wet-felling fibres. J. Klasi.
Ina continvous process for wet-felting
the dry fleece is moved pasta svstenm
chelt, the
filn -like

fibres, particularly tentile fibres,

of nozzles by means of a conveyor

nozzles conducting water to the dry fleece m & niim b " of flat,

fets, inosuch & manner thet the fleece is permeated by the liguid.

It is mentioned that torproducing lealher-like products the fleece

woith a latex com position, although no clain is made for the impregnation

of the fleece with latex

No 498591  Sttrsical bandages. L.T. Sawyer, (i.5:37) .
The bandage consists of an open-mesh textile fabric base,

large interstices, coated with an underlying coatof '

Saves the interstices open, and with a snper~ed ©

wion g

T S 'e S rsS s ‘>~-SlSi;SSerestoitseH

in NO0S. 48267t " rand « 20 4°
elastic fabric by moving the fabric suitable
salient or projecting

tYLth W tw tswueh fabrics by means of
salient formations, and forstiitm g togetner Ljbric is made

W c[dﬂﬂr‘id o‘anw e \E"ye‘” enseh.tom othe WM”A'” imoentions. the SAEA"*“M

layer being sprayed with latex only s.lhaentl) together. Special

No, 5,57.4,

Xnitfihnhm.



Stances, passing

Hie agglutinating agent is used jn m 1 partly impervious to the
cteediurfa.0 .m ba L used as the

lo. 507493 -
thereto.
Co.. Ltd. {15-12.37)

js;ss% fs™~H ~ S S S S s
5 S S £ 3 = "Nsgrsh

No 508136. Tr,alinefibyouB«mMial Mnnat.onal Laii® Procssis, Ltd.
(96.3«; C/.S/>.. 19.6,37)

The differences between immersion and enMnment processes for

Stoted 'rith a latex composition by maintaining the fibrous material m
contact with a relativelv small amount of the latex composition. The
latter is adjusted with a coagulant and a protective agent so that, while
on either side of the isoclectric zone according to the nature of fita
the latex composition is stable at the temperature of treatment when not
in contact with the fibrous material, but unstable m the presence of the
particular fibrous material treated.

No 508137 Treatingfibrous maierial Inlertiational Latex Processes. Lid.
(9.6.38: as.A., 19.6.37)

The objcct of the invention is to treat fibrous material with latex and to
deposit tlic dispersed rubber on to the fibrous raatenal in such a manner
that the product maintains the “ fabric feel” and retains the appearance
of untreated fibrous material. Fibrous material, substantially free from
coagulant, is maintained in contact with a latex composition which has a
pH approximately in its isoelectric zone and contains at least sufficient,
and not much more than sufficient, of protective agent to make the latex
composition stable at the temperature of treatment when not in contact
with the fibrous material, but unstable in contact with the fibrous matenal.

No. 511613. Treaimenl ofjute or the like. J. Carlin. (29.3.38)

The invention relates to a latex treatment of jute and like fibres having
a hairy or fluffy charactcr. Wool packed in ordinary jute bags becomes
contaminated with jute fibres. This is prevented by the process of the
invention. The treatment may also be used for imparting non-slip
properties to carpets and belting, and resistance to damp, climatic con-
ditions, or rot. The treatment comprises applying latex to tlie yarn,
partially dr>'ing the latex, and afterwards treating the latex with a cold
vulcanizing agent, such as sulphur chloride, or with a coagulating agent,
such as acetic or formic acid.

No. 512558, Preparation of IsxHle yarns. J. Brandwood. (18.12.37)

A textile yam is produced from a textile slubbing or roving without thf
usual spinning operation by impregnatuig the fibres of the slubbing or
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roving with & weak solution or disp>erdon of rubber, latex, ora synthetic
rosin, preferably latex of 1-10 per cent, concentration. Liguid or dis-
persion remaining in the inteorstic® between the fibres as & rodult of the
treatment is then clearod from such interstices by moans of a compressed
gas at high velocity., The fibres, after drying, adhere directly together
without relative slip Before ultimate drying, the yam may have in -
parted to it a few thirns perineh of twist, forexample, two turns perinch
in the same direction as that of the carrier twist. A very tompact yarm,
suitable forsewing, is thus formed

lo. 514772, Preparation of doubled textile yarns or cordi. J. liravdwaod.
(17-3-38)

The process described in No. 512558 0s modified in that while the laten
treated yarn or thread is stillwet, it is folded or dovbled with some degree
of twist and is subsequently passed, while still wet, through & weak latex
followed by doo*ing under tension, The cord formed is specially suitable
fortyres and transnission belting.

0. 516365 Fabrics coated with rubber or like natiirul or artificial resin

1). Sutton, and Veedip, Lid. (11.§.38)

The invention relates to the production on one surface of a fabric of 2
coating of rubberwhich does notpenetrate the fabric. The surface is first
subjected toa fiue sprav of [fitex which does not strike the fabric forcibly
ebutdrops on it asa ime rain, to deposit thereon particles of rub*r separ:
ated by comoparatively small interstices. Omne ormore layers of latex are
then applied by dipping orspreading, to build vp a coatnig of any desired
thickness

N1, 519665  TexitU yarvs Of threads. J.Brandwood. (ii.10.3¢]

Vs @ further step in the production of & tentile yarn from a roving or
slubbing as described in Ko. 512558, and which yam n Me mo'st
tleared condition a<aruvmg orslulbing has had
of twistperineh ollength inthateondition tontn KmxHJprdmawlenmn
fs -0 D lied tu thio yarn in thetcondition and while it is bemg dried. [om
[ avex altirsidch doeing adhere directly
slip. n ewedparm\dqu 0l
Lvmpenxaten Inrhv passing the seme through a bath of & weakdw pmion
farelm ple, of latiix, ann(hen[elhvoughIhelennnnmgannnumgmean

Fibraas upkohlery sinffing.

lo 5210 . 1S. 0. trtiteley. J21-

used

Xo 5211(18 . »/ ">
unitMe to rubber. H. Dreyfus. (8.1
A gonpos ition i
lose, fore-famople, alkaline HHHWS! cellulose compound
ated celluhse. The kite't is nil acid or by the application
decomoposed by treating the Yoor Mhjed and applied to a rubber
of heal The "' Them eil lisesilially applicabdle

0. regenentted cellulose

Enthogtrnt



strength to witlistand “ treallng a textile roving or slubbing

continuous fibres without spmn S having cohesive qualities, the
w-ith a solution or Aufficlenftoim » Motional resist-
solution being of a strength the fibres when the latter
aucey Ygldthmﬁ‘glée)gces/\/\ so utrmf1 s wm annnd from the fiQres, wjuch Jare

luSncta'nd"p?efcr~f; the treatnaent is carried out by the method

described in No. 482817 j c ¢/
No. 522068 Pr,v. licg mats fro,« P- «m
(Kidd4rminster) Ltd. (5-~-39) v, t e

trednsh~a"rMJbrs fi rMrmvians
enSilg lcr"”~m e or all of the openings of the mesh formmg shaUo,,.
depressions or cells at each side of the material
No 5222'>0 A alleather-like products. 0.. and W. Freu-
' detibng {Partners of Komma~idiiges. C. Frettdenberg).
(8.12.38; Cervmny. 23.12.37; 3°-7-38)
Artificial leather made by impregnating fibre fl~es with natural or
synthetic rubber is treated, without tension, witli bases such »
soda or potash solntion. ammonia, or sodium carbonate until the fibres
swell, the base subsequently being removed by washing with or witho”
the help of neutralising agents. The treatment gives the sur ace a pattern
corresponding to the native gram of natural leather and also imparts a
leather-like elastic feel. A latex-leather ismentioned in a detailed example.

No 525440. Method of providing fibrous materials with a finishing coai”g
or varnish. Societa Anmima Prodottx Salpa & Affim
S.A.P.S.A., assignors to International Latex Processes, Ltd.
(21,2.39: Italy. 25.2.38)

Fabrics, hides, leather, artificial leather, and natural and synthetic
rubber are varnished in two stages. A backing layer of a latex composition
is first appUed, a typical mixing being: latex (60 per cent.) 24, ammoiiiated
casein solution (15 per cent.) 15, pigment 24, water 15, ammoniated casein
solution (15 per cent.) 3—the last three components bemg dispersed to-
gether and added to the first two. After this backing is dry. a varnish
finish is applied such as latex (60 per cent.) 0-8, ammoniated casein solution
(15 percent.) 2. formaldehyde solution (40 per cent.) 0-3, polyvinyl acetate
resin emulsion (30 per cent.) 1*75. A further top coating may be added
such as polyvinyl acetate resin 2, benzol 8. pigment 0-4. and if desired,
still further coats may be applied of cellulose lacquer or synthttic resin.
No. 526274. Belts made of textile and rubber. A. Touchon. (ix.3-39)

In the production of belts made of superposed layers of fabric impreg-
nated with latex, the fabric is wound under tension round an extensible
mandrel rotating about its axis. Eelts are produced having no join or
gap, and which are practically inextensible. Vulcanization may be eftected
under pressure, two opposite parts of the belt being separated by a metal
plate of good heat conductivity and clamped between the two plates of a
press, these plates likewise being of a metal of good heat conductivity
and heated by the circulation of a fluid such as steam.

No. 528435. Method ofcoatingfabrics International Latex Processes, Ltd.
(8.5.39: U.S.A., 12,5.38)

To avoid latex striking through a fabric and to avoid serum and non-
rubber constituents of latex liberated at the fabric surface by synercsis



travelling through the fabric, both latex composition and fabric are pre-
treated so that the latex rapidly gels when deposited on the fabric. This
is done by appljfing to the fabric a boron compound such as borax, sodium
perborate, or boric acid, and at the same time incorporating in the latex a
gum which is gelled by the boron compound. Such gums are locust-kemel,
locust-bean, carob-seed, carob-bean, and other gums derived from the
fruit of the algaroba, locust, or carob tree. A heat-sensitised latex may
be used, coagulated in the gel by heating the fabric. The fabric after

pregnation with, say. borax solution may be dried, or may at once pass
in the wet state to a latex spreader. In an example, 2-5 parts of carob
seed gum per 100 parts {dry) rubber were added to the latex.

No. 535154, Leather suhstUute. S.A.P.S.A. Societh Anonima ProdotH
Salpa 6 - Affini, assignors to International Latex Froctsses, Ltd.
(2.2.40: Italy. 4-2-39)

A leather substitute is produced by impregnating an absorbent paper
sheet with latex admixed with an aqueous solution or dispersion of a
synthetic resin, for example, polyvinyl or polyacrylic resins, and uniting
the impregnated sheet to a textile fabric by an adhesive, for example, a
vulcanized latex adhesive,

No. 535402 Artificial lealher. A. Friedmann. (28.10.39)

Artificial leather is made by treating loose fibrous material, for example
cotton wool, with a mixture containing milk, gelatin, latex, and starch, and
(ben treating the dried impregnated material with a tanning material and
consolidating the product by pressure. A suitable impregnating com-
position consists of the following: milk i litre, gelatin 30 g., potato starch
”o g.. latex 0-5 litre, and water i litre, while a suitable tanmng bath con-
sists of acetic acid 30 g,, tartaric acid 10 g., borax 10 g., and water i litre.
No. 540469. Manufacture of duplex fabrics. G.

Kemp. Lid. (5-7-4°)

Two lengths of textile fabrics are superimposed and bonded together
between the rolls of a calender, the Iwnd being
one or mere devices, an adhesive
atomised state on to at least one of the fabrics at or close to the line of the

quantity of latex employed is such that no
fahric occurs  Good results are obtained using a 60 per cent, voilcanixect
latex, A machine suitable for carrying out the process is descnbed m
No. 540475

. Lunge and Clttisom &

No. S40475. Machine for the manufaclurt of duplex fabrics. G. H. Lunge
aud Clutsom & Kemp, Ltd. (5.7-40) LV
Divided out ot No. 540469. A machine for of

used as the adhesive.

No. 540761. Has. pipe.. B. E. F. Canney a,i G. .<««« «= C»,

Tubular faW ~ lorex?”

There is appbed to the P example, vulcanized or unvulcan-



rtilhe or com pletely fills diterstices in the fabric, &

The scaling agent peg is described.
lccam forcam g ou P piresfonc Tyv'tf ~
No. 543490.

(:8:5-4"1

In the manulaclore ol
cttooparns laving & tuistgreats tl
Ledthe fibres

Voot etile varns o cords for tyres, beltivg.

vnvmglwwsﬂmdaub\d together

donibling operaticm with-
Prrtm teufacture o the dooblalyarn,

In the- ulal Prrubbertgizproin ot

NERRK] “““V\bhheﬂ ”edt\‘/vgen lay~ of mouslin or the lke are Iveate,g“y

with the g.m sohitum and
nrptas gum being Y v d
supported N

Ctips, valule still wet, are
' in thicusueltvay kn
air while compacting the gum -wet
"kt U nceToade to Ko, N 375, orapparatys
N0, 5437¢1, U.mr-Uk. K. Inr.ssel .n.d Swears & lf ells. LU.
S43TTHL it has hem tound wmpnltanl
. cotton wool in its own

preferred to clamp the

(1o tj.jo)
In carrying outthe processof-
to prevent substantial it s

SSbed [rfennm g the bundles of gom-bound cottou-vool sheete
No. 543785 Lealhn-Hie materials.
(11.Q.40) PR

Furtherto the tlain s of Nos. 543779 ¢1d 543781, there is n's' > T ¢ *

K. Dressel and Swears & U'ells, Ltd.

g tratbw b e kN NS M he TankrUoapteth @ series of

van be lifted bodily in and outofthe tank.
o 54378fi  Uather-hhe materials. K. Dressel a«d Swears & Urells, Lid.

Tered) .
The process comprises the steps of cotton-woolimpregnatm n with glue
nrogum.comopacting the impregnated wex)linto a sheet or sthip. pl*jjng *
tlhie compacted sheets between constraining sheets of w.re nettng. inipreg-
nation of the constrained compacted wool with latex in &
rolling and pressing of the rubberized sheet At
manner. liefercace is made to "os. 541779 204 N 3751
o 5456fi2. Elastic fubtic for bandages. C. M. Blow, G. C. Burgess, and
Brilish Bubber Producers’ Research -Jisn. (0 .1-41)

Flastic fabric for bandages, plasters, and the like s rendered water
reoctent and of low waterabsorption by treating the soft twisted weft or
Warp Yarn gndfor the finished fabric with & positively cliarged latex pre-
pared as descrived in No. 497793 and with & substance which

inparts
water-repelUency to the fabric., The latex is preferably voleanized before
application. A suitable water-repellentsubstance isparallin wax, although
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a more permanent finish is obtained by use of the sul>stance known under
the trade mark Velan P.F,

Vo. 546171, Textile inaieHals suitable /or use in manufacdmng laminaled

articles. Firextone Tyre < Rubber Co. Ltd. (0.11.40;
10,11.39)

The invention is applicable more especially to tho5manufacture of tyres
and belting, 'fhe method involves impregnation of the textile with a
latex composition containing a protein. Afterwards, but prior to vulcan-
ization of a separate rubber composition in intimate contact with the
material, the impregnated material is heat-treated to a substantial de”ee
and at temperatures beyond (substantially above loo'* C.) that required
for merely drying the material, to produce substantially rnaximum ad-
licsion between rubber and the material in the vulcanized article.

No. 546517. Outsoles for footwear and methods and apparatus for making
the same. Rope-Soles. Inc. (29.4.41; f/.5./i)5.6.40)

The sole consists of a rope-like band of jute or other suitable fibrous
material disposed in side-by-side relation and united together by films,
layers or coatings of latex, thus eliminating need for stitthmg the rope
into shape. Details are given of a machine which carries out the complete
sole-making operation, appiving latex adhesive along the sides of the rope
coiling the rope to shape within an appropnate mould or frame, and
retaining the shaped article in a dense form until the adhesive film has
Aded.

No. 547820. IHri hose. M. Balkin,

Ltd. (10.2.41)

In a treatment to render a textile liose non-porous, or nearly so, revive
movement is cHected between the hose and a angle pressure m™ Mr
di,™osed within the hose, or a pair of coKjperatmg pressure menAere wto h
nip the hose between them. The pressurem em te serve to
cal pressure on latex supplied between the mngle P™ ®""
hose orbetween the two pressure members. Thereby, the latex issqi®ezea
Tnto the interstices of thj hose. Subsequently «.e latex is dned. Refer-
ence is made to N"os. 9746/97, 547821, and =53669.

II. E. P. CaH«ey. md G. Angus & Co.,

mechani-

N, w821 Fireiose. M.Balki». D. E. F. Ommy. and G. Angus &Co..
passes “ ?n~ontour conforming with, but
S 1"t~ rlan “‘tirottV e*“ ‘n=ader. Reference is made to Nos.

9746/97 and 381307, P
No. 550073. L. andU ,U.l.dus,n,s.

Rubber-coated fabAslire S1'to‘AL™oNStr."*Rubd4rfl:
trate through the fabnc from t n predetermined tliick-
persion or solution is “PP"";f" « surface of a material chemically inert
ness, upon an auxiliary >, : rfiaocreed. WIiilu the him ism

h h i i
R BR8N Rk tite fabric b anim ~n0 [t and the dispersion mediyin

is removed, for

carrying a thin coating of mbber, s

S N~ O -“ cEThe\diliar>. surface may const.



which is placed upon a former rubber dispersion and diymg. T

doping -te-ence to u.a of la.ex,
Divided out of a.Sjad.M L to co
of latex or equivalent sca’™S ~he method is to introduce a

otherwise be n.ach
No 551740. Straps of webbing. L. na
("wed 1)

The end of a strap

Co.. Lid.

. K.rirlP is coated with rubbc;
xh"n.bber may be applied by dipping
rs?ofr s r s d tin

N-0. 5536.9 ~ » “s Pt or.hortt

Hose-pipes woven from fibres are im
hose “ treated iu a slightly ac.d batt
coagulating effect, before OTj'f
material. After being allowrf ‘i7" ¢ ~nned ata higher level than tne
clined position, orelse one of ifaeng ~tabuld latex containing the materi-
other. Its interior isthen tiM ..aterial may be included,
als necessary for .ith cocks orother means, and the hose

H FSros5i-~"~re2~ofh~nr~rn

No. 554572. DepoMon of rubber op fibrous

R. F. Mchay. for
United Slater Rubber Co. (5-2-42)

may be an acid or a polyvalent metal salt.
No. 557038. Abrasive arlicks.
(27.1,42)
Flexible abrasive cloths and papers are made from a
posed carded flbroiis membranes v.ith their
interlaced, or interwoven to form a non-lammated web. Tta **5 ™
pregnated with adhe.iive binder, and the abrasive grams are lodged m th

A. Abbey, for United Cotton Products Co



interstices of the web. Apparatus and methods {or constructing such
abrasives are given in detail. Resilient abrasives are obtained, avoiding
=chatter ” on a work piece, by the use of a latex adhesive.

So. 557420. Knitted and woven fabrics. H. E. Drew. (15-5-42)

In No. 538865 a process of obtaining ladder-resistant Imitted fabrics is
describe’a consisting in using two or more filaments twisted together, one at
Least being potentiaUy adhesive, subsequently treating the fabric to render
the filament actually adhesive to unite contacting elements. This idea is
amplified in tlic present patent by using a single filament which is mter-
mittcutly potentially adhesive. Filaments or the kind is obtemed by
coating intermittent xones with rubber solution or latex. The fabnc made
is then ultimately treated with a solvent to swell and soften the rubber and
render it tacky. Rubber is particularly desirable as the adh”ive as it
enhances the fabric elasticity. Advantage is taken to have the fabnc and
rubber oppositely charged when depositing the rubber on the textile, as
by the use of cationic substances in appropriate cases. A vulcanizable or
vulcanized latex may be used.

No. 557611. Texlile fabrics. H.H.Brew. (i5'56'42)
Divided out o! No. 557420. The process of flJo. 53765
la improved bv using latex as the adhesive. The rubter .s
latex by using the principle of opposite charges on the textile and on tte
rubber particles Cetvl pyridinium bromide is suggested ~

a suitable
‘a?i"0,,-a?t)"e substance lor*his, and the

the proportion of rubber brought mto tli« fabric

No. 557820. Pile fabrics B.kr*Manning Corporatioy,. (3.6.42; C7.S.~.

Difhcultiestn allying fibres to adhesiv® 'j,n d te S v f"o~curbfcarrnn

of the fibres tend to draw

to a relatively weak ad-
culties are overcome by applying t ] eqnallv immersed and
hesivc layer on a transfer apron, The whole
lightly bonded together in a ctely p the backing fabnc
layer so formed can then be prrascd int length,

Ii'rth b lu rts of* id olt in patterns. Apparatus for working
the process is described m great detad.
No. 558449. i'.« E.

Ha,iy-Bin an, 0. A Co. m .

A process for
cribed!™ A pool of latex is“ f "~ ~ A e A and the pool.maintaining

§S§i’c‘ﬁ:iA":é;—SSrirSSgofIatexofthic'ksn!ésns‘c'!e?zt%r'ﬁ med



Latex and T extiles

i tex The treated portion is

Vc 559986 Brdrgubbermfabnc

8.11-4"|

--"SS

having less than 4 carton atmns m

in which 2 carbon atoms ~tisiy
,Str"Sn partota teterocychc nncleus.”®
izable composition is applied to

ns recivired in the pro-

valcncies and form
Th<» m atinc iS dried and a vulcan
composite strnc-
following arc suitable quaternary

No. 560893. Pneu.aUc ‘'yre. Fires,.e

AC, (17N
The tyre is made directly fv " Tbber'Sm p § ‘nTdeposithh?

@ later comoposition angd s ating to the impregnated

directly from beatsensitised latex comp” from the impreg

tebric to produce a skim ‘~tex s gelled and

nated and coated fabnc A heat seM it ~

dried to "H S S~embled with beads and other necessary parts

K m 17.eumatic tyre, which is then vnlcani.ed.

N0, 561731

Soles are formed 0" the
LANM1S e ‘tftafertte?;rofe*rnannnn strips. The latex mav
be applied by a frictioning operation.

ind fhrtxmaituﬂ\!nrth flocen:
attraction of the fibres of the commomut et b e
Ir* tre?t;i‘Salfo?tte~brris” " Vsuitable binding agent
is %Tilcanized or unvulcanized latex
N0 564673. Imfreeoatinf hose-pipcs wovtnfrom natural or synthetic fibres
F. S. Zabala. (6.7.43)

vrt

No 553669 is modified
treated with a wetting agent

in that the woven
, is lodged in an inclined or vertical

polJtin ik a pulverulent material that has a coa”~lating oflect “P™

W ng closed or provided with cocl®s. Compressed air or a gas under



pressure is injected into the hose from the upper end, the pressure being

moaintained until the impregnating liguid issues to the outside through the
pores of the hose

0. 567296, Artificial fibrous sheet material. J.

[20.0.44)
A omoassofwaste vegetable textile fibre is carded into a dry web orfleece,
atleast 90 percent, of the fibre notexceeding 2mm . in len™h and the rest
tot exceeding L0 omm. The mass is theo impresnated, eg. by spraying
woith an aqueous binding agent (5020 [b.of dry binding agentper50-301b

of fibre). Finally the mixture is compressed into sheets and dried to give
comoparatively stiff boards,

Pickles and R. Pickles.

Specially suiUble fibre is the waste cotton
flock from cloth-raising machines, and the binding medivm may be latex,
inwhich case compression into sheets is done in

hot presses to yuleanie
the rubber, Reference ismade to os. 440396, 424098, 416 536012 w hich
describe sim ilar processes, but all three of which start with pulped fibre.

Mo 567423 fiubberizing fabric. Firestone Tyre & Rubber Co., Ltd.. Jov
Firestone Ttre & Rubber Co. (12.11.417)

The process is used in the production of fabric orplies forincorporation
it pneumatic theres or rubber belts, the fabric being impregnated with *
aqueous protein-rubber dispersion, forexample & ¢hem -latex dis* Mion
as described in No. 546171, which s afterwards dried and bt t* to 2
temperature greaterthan 100°¢C In the presentproens, the Aval

of the impregnated fabric is effected m such a way as to prevent streakmyg

of the fabric due to gelling of @ portion of the
thereon while t rie s

hile the fab wet, by
throukh a drving chamber over mternally cooled ndges whereby contht

of the wet fabric with the convening mechanism dunng drymyg is main-
tained ata mininmunm

Mo, 573344, Cc,,p,u,d fabrics. H. L. Byrd G. |

F. Rohinson. Drey.
Simpsmi. i~ Co., Ltd. {I7.10.417]

cushioning, upholslenng, and butrolls, rods, bars, and

U.M iith — ge.

Vlindv diAInd

charged in the opposite sense to the textile titjres



Latkx and T extiles

w ;77284 Stiffexfd matn'ial. = m

r,~Se,lfes?. &.da"

Smpletely condensed remn. »»-i Dto.tof

a lato comi>nsitK,ii “ "** “ 9 50.-5779S5.
used in @ssociation uilh tha trres bfUi»g. aiidihe like. Jfo»
0. 577985 (15.4.43)

eriSrc/Ss;SslL?o0rVeno,-aU.ehy<ie and n,ay co,,-

t:. Mo — m"
Previous pltenK tor deposittag 50813e.

resent ae t, nc ™ jfed bv coa rlla |0n and th
Preatelng material, 519[ tPeatine maten"d AnnanndK 'l): RAOTIRES exan>ple.

JTAIttlon" « S «tS
“de~crar;totfen XS 'Jps isclainred t. be new, and give= ,n.prove.

resiiKs. ~ jour MyoTofi and H. MyL"oft.
No. 580813. Ornamenling jubytcs. A. H- - J

s.. 586782. HMng. W. V.Sk”,. G.A. .S.«W,, ani C.An,.. ~ Co..



it orImorhowUch omoav be ofanv lcngth It s known, see No. 586786/ 't0
prortace a belting from knitted fabric treated with rubber by ™kantany
the belt while stretehed to such an extentthatit willnotlenRthen furthjf
Upl\‘we This however, involves an inconveniently large sl!!lch
To T0S e T le length of the unstressed m ateria
thatthe desired result is obtained by imprepiating the fabric ww(h fhber
iSex of Sution, stretehing white wet, and aHnwmq the

\mnugnanl to
dry and harden, thus retaining the fabric in its stretched * "1V 97g7
Stirsubseivently

te iy
pressoynfeanitd. Reference \Bmadetwo 469797.

No 586788 Belling. W . 5. Sho,l. 0. A. Sm,rby. and G.
LU. [16.3.44)

Divided outof No. 586762

Belting is made from "t

] 606513 Imp,gnM fabrlc
]

0 EIMlssMenU Cotmanl & Cuveh,r
0 60650 (10 341)

B fljnm 393

impregnated fabrics, especially
providing the fabrics removed from the fabric
ethreads, so formgd pregnal\nn When the tore threads
to leave holes. These holes acmlM“‘ ith latex After com -
ApS:dAT..™ labr”~?2ls'::

:ErensS AN an outer coating c,
Rubber. The product can be used for belting.
Io. 624113 Carfels. J. E. Woolley and Vol

Carpets are UM M rcom o positil containing a.bjow it

S A
A\naqueons dispersion TSt 0
a . gum, resm, eia&\mm% " Foger Fieflwccula\teﬂ conpition, The
an aqueeus fibre W HHusion i ilt% o1 a bolloidal dusp@rsuoh“gf catiomec
Jdgent is ‘17 A fibre may be paper pulp ,>hich is then
melamme- aldehydc resin.
coated with s, latex slow and BrilUh R7AO'r
This invention relates to the fm ay be insoluble or slightly
N
w rn m m m

method.



Later and T extiles

r M Blow and British Riibber

N0, 644648 Carded 15.3.48)
Producers 1 Woith @ sprayooromoist

Carded fibre in th eh droplets of liguid nnlne
deuH stebauscdlatexsoax\adepu> insufficient to produ i
fibrous web. The amount of il gutha(nnevapnramn
contimious film of latex overthe surfat yoo. onthe wobare sullTicient

otthe moisture from theat t L T § §s of intersection but are
to effect a bond betoeen f over the *veb. The

Terence is made

firr~rs prau.s. A. TaM.y. (r.7.46.

Lodsa o Mhess tg
porous mass foruse inupholster: |
Srahhvuuxmﬂtem\ Woe
cham cteristics of
standard iexlmp\ckerand s then carMC om \%
0pen-m eb. The web 8
adthenlrnm (nentnerﬂdeanudrreﬂ and s toenom jpt

normal fibre size and kink
woolis picked on &
a viry thin and

in dilute latex,

TR L A T A N N § 4 e §
Pt Tt I It U fib tsts
crimped fine denierrayon and comped casern fibres

of wool include

No 648331 Imilaiionkathi,. a«d U«dn/dls. M
Aoin Late mix of fibre particles with latex ismade athen
sTri"=c¢"s « i« NN
suspension of fiocculent vuhher
No. 650936, Apparel pad. J.A.Talalay. U.S.A., iy.f>"6]

Ao epparel pad of concave-convex shape has its thuckness grovated
from a tW Tk portion to & surrounding relatively thin
comprises parts attachet! to one another. Each part comprises a stereo
reticukite mass of unwoven fibres individvally coated and bonded to one
anotherat theircrossing positions by &n elastic bonding substance sveh s
latex.

No.653461. Laminatedfelt. A. Kemp and Underfells, Lid. (l0.6.48)

A omethod of making laminated felt consists in attaching & backing
hessian orlike opentweave materialto one surface of each of two layers ot
felt, coating the non-backed surfaces with an adhesive latex com position,
pressing the coated surfaces together so that they adhere, and then rp-
moving the backing

No 654955 Coating or impregnating fibrous cellulosic material. J. tl.
Daniel. Jr., R. Hastings, C. G. Landes, and L. H.
assignors to American Cyanamid Co. (l§.11.48: U.S.A
16.00.47) »
Fibrows cellulosion aterial such aspaperpulp orcotton hnters 13treated
moth & cationic resin, and then with latex or other specified aqueous dis-



persion. The cationic resin flocculates the latex and thus causes deposition

of a substantial proportion of the solids of the latex on the fibrous material.

No. 655540. Flexible felled fibrous abrasive webs.

undum Co. (24.12.48)

Abrasive web material is made by forming an aqueous suspension of
fibrous material containing 0 per cent, of fibres, and depositing the
suspension on a foraminous support so as to form a web saturatwi with
aqueous liquid. Abrasive particles in a proportion of 70-85 per cent, by
weight of the abrasive web are caused to enter the mterstices between the
fibres over a required area of the web. An adhesive binder such as latex
may be intrcnluced into the aqueous suspension or into the web while it is
on the support, or the abrasive particles may be coated with adhesive pnor
to their introduction into the web.

No 659088.

A. Abbey, for Carbor-

Production of unwovm fabrics..

co. {2974 us.a., is.llaD
A machine for manufacturing unwoven fabrics comprises a device
supplying fibres to a fibre-transfer duct traversed by an air current which
cames the fibres to a foraminous member on which they are deposited hy
the current to form a matted web. The fibre supply device has a velocity
ratio of at least 500 between the feed-m speed of the fibres to the device
and their speed of deliver>- by the device to the transfer duct.

*No 668842

tVfsi Point Manufacturing

Porous resilient articles of fibroits tnaierials.
(20.12.48; Nelherlands, 30.12-47)
A loose fibrous mass is immersed in a bath of latex so

lelaiex, N.V.

S h ol 4 cm favourable results have been obtamed
only with firm anil curled fibres such as horsehair.

No 670334. Manufacture of fU> fabrics- P- Shaw, (r5.11.48; ~0.1.49;

T.le fabric, particularly -j;Pj\;-b™ Vselv”Tuto

SIn/b71%a e I " & “Srirrrh”~ve ahac.iu, of rubier or

Sim oTts w b S e has been induced.
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no.« 7 u.
nfh' | Harwood. (2\AT-50> -

A «xible, porous:
r . r . e v d aa.n~r of U,. or

adhesive material



NOTE ON THE DESIGN OF EQUIPMENT FOR THE
LATEX TREATMENT OF TEXTUJES

Generattly speaking, the equipment required cannot be
“borrowed" from the rubber industry or the textile industry
without some modification. The object, of this note is to draw
attention to certain facts and conditions that must be taken
account of when considering equipment for use with latex.

First and foremost there is the warning, that is never omitted,
that on no account must copper or copper-containing metals be
used in contact with the latex or wet rubber deposit. Copper in
minute amounts can catalyse the oxidation of the rubber, and the
result can be catastrophic. Strange as it may seem, the most
stainless-steel-looking equipment will often be found to have
brass, copper or bronze bushes, hinges, flanges, etc,, in some not
too conspicuous places, and it is only after bitter experience that
the worker in this field comes to trust no one but himself to inspect
the equipment for freedom from copper. Due to the ammonia
content, copper is more rapidly dissolved by latex than by
normal aqueous liquors, and this renders vigilance doubly
important.

Generally speaking, stainless steel is the ideal material of
construction; aluminium is perhaps second choice, but its ten-
dency to attack by alkali is against it; tin-plate can be used, but
here again the alkali content leads to attack and a relatively short
life.



the estimation of the rubber content of
FIBROUS material

The fibre may consist of piotein matter such as
ol or'other animal fibre, and leather, or cellulosk matter
such as lute cotton, ra\ on, pai>er, kapok, etc. 1llie rubber ina\
be vulcanized or unvulcanized. In addition to hbre .
the presence of other substances such as soap, lats waxes, K
d\estufls. fillers, pigments, etc., must not be owrlooked. The
problem of analysis appears complex but may be S'mf~hcd m
some cases bv knowing, from the process of manufacture, tlu
definite absence or presence of certaui mgredients.

The three techniques available are now discussed.

1. The Destruction of the Fibre by a Chemical Reagent which is

without effect on the rubber.

This method is applicable to protein matter wliich is destroyed
liy boiling caustic soda, a reagent that does not affect tbe rubber
to an\' measurable extent.

tile general method is to lioit the weiglied sam])le {1-2 gm.)
in about 30 c.c. of 5%>» caustic potash or soda until the hbre is
completeh' destroyed (normally 10-15 minutes) and separate the
rubber, dry and weigh it. Tlie separation of the rubber some-
times presents difficulties. In the case of, say, a white woollen or
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A 1% solution for a longer time is recommended by some workers.



worsted yarn it is not usually difficult to filter the caustic soda
solution tlirough a No. 4 filter, e.g. in a Gooch crucible with
gentle suction, and wa,sh, remove from the paper as a pellet and
dry.

Low quahty woollens, e.g. carpet yams and heavily dyed
materials, are often diflicult or impossible to filter on account of
finely divided gelatinous substances and/or dyestuff. The method
adopted is to centrifuge the caustic soda solution in a hand centri-
fuge, when the rubber rises to the surface and the non-rubber
constituents sink. Both top and bottom layers are washed
once or twice and recentrifuged to ensure complete separation.
The rubber can usually then be easily collected and dried and
weighed.

The same technique can be ai)plied to leather-rubber composi-
tions and real silk containing rubber, without any difficulties not
encountered and dealt with above. \ similar technique lor
cellulosic material, however, presents gu -t difficulty practically.

m A number of “solvents" for cellulose have been tried, but the
high viscosity makes separation of rubber difficult, particularly as
the rubber may be in a fine state of division. The only method
that appeared at all promising was to use boiling concentrated
hydrochloric acid to break down the fibre structure. Using 1-2
gm. of material, it was then found that if the hydrochloric acid
was decanted off through a sintered glass, or Alundum crucible,
and the slurry of degraded fibre and rubber was shaken up with
50 c.c. of water and 10 c.c. of benzene, the rubber (even if vul-

canized) appeared in the benzene layer and the cellulose material
could be separated off. Finally, the rubber was precipitated from
the benzene by means of acetone, and filtered and weighed.

It is advisable in this method to add a small amount of oil-
solnble dye to the benzene, if the rubber is not already dyed or
pigmented, to make separation easier.

This method has only been found satisfactory for a good-
quaUtv cotton yarn cont;iining up to 10% of rubber. It is not
simple, and some practice is necessary to judge the optimum
amount of boiling, temperature to filter and so on.

2. The Use of Solvents to remove the Rubber without affecting
the Fibre .
This is generally the favoured method for cotton proofings,
and reference may be made to British Standard 903:1950, Part5.
123



Appendaix Il

1 such as nitro-benzene is described.

r " ~ S rubber, removal is more complete but the results
need to be criticaUy examined.

3. Tl.e O~ddation or, more generally, the chemical
of the Rubber to render it more readily removable from the
Fibre by extraction with a Solvent or by emulsiBcation
with a Detergent.

The difficulty of destroying cellulosic matenal ™ thout affect—
ing the rubber and the fact that simple extraction by solvents is
slow and not always reliable have led to the development of a
method of modifying the rubber chemicaUy (viz. oxidation) so that
it can be readily removed from the fibre. "

Oxidized nibber is dispersed or dissolved m caustic alkah and
is soluble in acetone; and, furthermore, it has been found to be
readily and completely removed from textile material by a simple
soap and soda scour. To bring about the oxidation, a catalyst is
added. This may be cobalt or copper naphthenate, Imoleate or
stearate applied either as a dilute solution in carbontetrachlonde
or benzene, or as a dilute emulsion in alkali (e.g. ammonia); i-2%
of the catalyst by weight on the dry' material is required.

The following is a formula for a suitable emulsion:

Cobalt linoleate
-mSextol".
Ammonia i %

"Vulcastab LS
Diluted to i litre for use.

If the material is finely divided and air can be made to reach
all the surface readily, oven heating at 70° C. for 1-2 hours is
usually sufficient to oxidize completely in the presence of the
catalyst.

As an alternative, hydrogen peroxide appears the best oxidiz-
ing agent to use since it leaves no residue to complicate subsequent
determinations. The rubber-containing material can be steeped
in 20-40 times its weight of 3-5 volumes H202, warmed to
50-60® C- and maintained there for 15-30 minutes, and then, if
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necessary, filtered or evaporated to dryness before passing to the
next stage, which is the separation of the fibre from the oxidized
rubber.

We have two alternative methods:

Firstly, as stated above, the oxidized rubber can be removed
by boiling either with 1-2% caustic soda solution or with dilute
sodium carbonate solution (0*i-0'2%), with or without the
addition of a small amount of sodium oleate. The rubber
having been oxidized and dispersed, the fibre can be then

mcollected, washed, dried and weighed. W'hether sodium hy-
droxide or sodium carbonate is used will depend on the fibre
involved.

Alternatively, the oxidized rubber can be extracted with
acetone, after which the fibre or the extract can be weighed. It
may here be pointed out that, provided due attention is paid to
the moisture content of the fibre, it is preferable to confine one s
weighings to the fibre since the nibber will contain a rather m-
definite percentage of oxygen.

The material to be analysed should be as finely ground or cut
as possible. It should be noted that textile material takes up
water in amount related to the atmospheric humidity, and since
this so-caUed regain may range from 0-20% this is m important
point. Drjdng of all textile material at 90-100 C. for i 2 hours
and weighing in closed vessels is perhaps the most satisfactory
technique, the textile material, after removal of rubber, bem”
similarly dried before weighing.

It is taken as essential to acetone extract it prior to any deter-
mination. Acetone will remove oils,
and organic dyestufis and oxidized rubber, but
unchanged rubber-vulcanized or unWcamzed. When a soap
and-soda scour or caustic soda treatment is to pven
the determination of rubber content, an alkahne water-e.xtract on
m" e iary -; protein, soaps, soluble coagulants, starches, etc.,

This latter separation can often after



Appendix |l
n.Hipr is to be estimated by acetone extrac-
fOT ~thl are can bo filtered direct into the thimble

“m~racetoneandw " —

to etMs\nrtheretore, the purity of the rubber must be

or copper salt must be made.



THE QUALITATIVE ASSESSMENT OF THE
DISTRIBXmON OF RUBBER THROUGHOUT
A TEXTILE MATERIAL

apare from the quantitative estimation of the rubber content of
fibrous material as discussed in Appendix 11, it is often important
to have a.qualitative assessment of the way the rubber is dis-
tributed, e.g. the degree of impregnation, or uniformity.

For this it is necessary to prepare sections of the material for
examination under the microscope. Two steps are involved:
firstly, the cutting of the section, and secondly, the differentiation
of the rubber from the fibre. To cut the sections of the required
thinness the material may either be embedded in rubber and
treated with polysulphides according to the methods of Grenquist
and Dicterich 31 so as to vulcanize to the ebonite stage, or embedded
in paraffin wax and cooled with carbon dioxide snow according to
the preferred method of Hauser and Huenemoerder." Sections
are cut on the microtome and motmted on microscopic slides and
photographed. The application of concentrated sulphunc acid
for about two hours destroys the non-rubber material, leaving a
skeleton of rubber from which the degree of impregnation can be
deduced. L " _

When rubber is applied to textile material m small quantities
as a finish it is of importance and interest to study the iinifornuty
of deposition not onlv throughout the thickness of the fabnc but
over its area or along the length of a cord or yarn.

One method with nndved textile is to use a latex contaraing
suitable dispersed pigments or oil-soluble dyes, in n
examination of the treated material,
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Where the oxidked rubber is to be estimated by acetone extrac-
firis ran be filtered direct into the tliimble.

XhTacetcne and water-msoluble non-fibre and non-rubber

o f will aooear in the rubber in the case of hbre-destruc-

rrsrJK ,* ... »= »> S«

Jercralt or copper salt must be made.



Appendix 111

the qualitative assessment of the
DISTRIBUTION OF RUBBER THROUGHOUT
A TEXTILE MATERIAL

Apart from the quantitative estimation of the rubber content of
fibrous material as discussed in Appendix Il, it is often important
to have a-qualitative assessment of tire way the rubber is dis-
tributed, e.g. the degree of impregnation, or uniformity _

For this it is necessary to prepare sections of the mateiial for
raamination under tiie microscope. Two steps are involred;
firstly tlie cutting of the section, and secondly, the ditlerentiation
of the'rubber from the fibre. To cut the sections of the required
thinness the material may either be embedded in rubber and
treated with polysulphides according to the methods of Grenquist
and Dieterich 3L so as to vulcanize to the ebonite stage, or embedded
in paraffin wax and cooled with carbon dioxide snow according to
the preferred method of Hauser and Huenemoerder." Sections
are cut on the microtome and mounted on microscopic slides and
photographed. The application of concentrated sulphuric acid
for about two hours destroys the non-rubber material, leaving a
skeleton of rubber from which the degree of impregnation can be
deduced.

m en rubber is applied to textile matenal in small quantities
as a finish it is of importance and interest to study the uniformity
of deposition not only throughout the thickness of the fabric but
over its area or along the length of a cord or yarn.

One metliod with undyed textile is to use a latex contaming
suitable dispersed pigments or oil-soluble dyes, in which case
examination of the treated material, under a binocular microscope
if necessary, will show at once the uniformity of deposit. This
may not always be convenient or possible, and dyeing the rubber
after it has been applied to the textile is quite a useful technique.
The essential principle is to use a dye that is soluble in the rubbei
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and will not colour the textile fibre. Oil-sotable dyes such as
f ~ 7T or Fat Blue BS are suitable and can be applied either in

from solution in alcohol or petrol Some
experimentation is usually necessary to get the optimum
nitioL of immersion and subsequent rmsmg. Exam.natjon
under the microscope will show whether or not, firstly, the rubber
“s sSsfactorily dyed and, secondly, the fibre is unchanged or
substaltiaUy unchanged in colour. The general level of umforni-
Scan then be judged if a colour for the rubber is chosen con-
trasting with that of the fibre.

M



BIBLIOGRAPHIC REFERENCES

Ly iiop oo .0,

4H futir 1"a mand"ul'NEMOKRDEi, M, Trans. Insin. Rubber Ini..

1938, 186, 697; /. iiOC. Dyers 6- Co/.. 1939.55

6BoNMAmM .~rk. C., “© T v A0 o
1952, p. 91-
. s 16 . 5.
12 KOPPERS Co., Inc.. Bull. I"0. C-0-142, 1950-
13 PicciNi 1., Rev. Gin. Caoiit.. 1951. 28. 317-
i 4 -
Lw X ms.T 'a’-'S . Fats,an. Fatty Food. Their Exan>i-
nation (Bolton and Revis)." London: Third edn.. igho
17 Hotchkiss, J. F., Textile World. 1934- 84. 2402.
18 Angus G. B.. /. Text. Insi.. 1950, 41-2?iP-
19 Appleton. L., Trans. Tnstn. Rubber Ind., 1947. *3. 4"
20F~D Motok Co.. RMer Age. New J ork, 194>749. 4<8-
2l Shearkr. H. W.. --Imef. Dy«<iiff Reptr.. 195z. 4i. 429-
22b s .~ ardeluoxx. G.H. r«,. .949.67. No. 796. 77-
25 Seymour, R. B., -fme.-. Dyjste# Reptr..~9i 9. 38. 433-
26 Harrison, H. A., Chem. '25°.No- 5 90.
27 Paetridgb. E. G, a»66e” » ww .
28 VITTENGL. M. ]., India Rubber World, 1937. 7?6 5>
29 van Gils, G. E., India Rubber World, 1941. 4.17-
JOHUBLIN, k. A., Rev. Gin. Caoui.. 1940. 17. 49: «ee<>*>" *m Te.h,
3. GREr,mli,"E. A.. and D ieterich, E. 0., Ind. Eng. Cken.., 1928. .0,

1073: Ind. Eng. Chem.. Anal. Edn.. 1930.a. 102.






name

index

(giving British Patent Specification numbers)

Abbev, a., 557" 35, 60; 635540

Abrabamsoi), 4., 403015, 40

Abhkr. 6. C., 674922, 53

Adlen, RS, 471707, 53" "

Amoerican  Cyanimid  Co.. Lt
637207, 120 654955, 11

Anderson. 1. - 477393 A9

Angus, 6.8, 51

Angus. 6 and Co.. 540761, 41
IERRRARIN H;SSU 54¢4 |, 55° 449
H}HHH 0, 580786, 40

Anode Rubber Co.. ~50106, 17 & &1

fO39T0TT,78, 397997, 161403315, 54

Appleton, L. 5§ .

Armxlronqtovk ti., 577184, 73

Balkin. M .. 547820/l 41 55N 54,
4l

Biur, 0. 44705465

BehrM anning Corpn., 557=2". 53

Bent, W . 6. 141769, 73

Bezit  “Veritex” 419408 02
488 62480834, 68
B\nw‘E‘Mwll 43 44 4834a}<"
10 93. 1! 5455" RN
EHUM B NN

Bondr L“ HHH‘E

Bongrand, J.E. C. 13, 20) 338351,
19 HHM 1y d0s5032, 19
HH -3, 190410116, 19 4114 (10,
Kl LT, 19 4sie3Tey. 9
LIDTDY 18 L1256, 18 474092
K BLE04S. 19422960 19
d3TI8E 19

Hocvetti, Soc., Inv., 3154>3, 67,
360017, 67365564, 67
gaindwood, 7. 130 40:931
539 §1155s, Q8 S14TTL,
18 519665, 18, 527196, 18
Urnv, #.E. 557611 [4

Korew iter, . K, 4'3394. 42
British Celancse, Ltd., 3465" 0,
British Kopes Ltd 40081, 20
Ludont o

Boritish Rubber Producers® R-A.
S4E582, 41 BIBOQOD. TE: 644048

Brookes, N . 1
Broom field,
Brown, L
Burgess,
Syt H L

3¢]9474
. 217973
L iBTAEL 77

573344. 77

Camopbell 1.8
Canney, D. E. . %
54782001 41: 550 54
Carborundum® Co., 655
Carlin, 1., 483351,
L1618, 41

Champagnat, AV
Chapman, 6. W 45081
Ehasmnq‘F‘tBHUi
Chavannes, M.

L2678, 19 HZ&H
19, bgrsdd, 19 48
495539, 19, 498649, 1
Clitson & Kemyp, Lt

[

[ARERN!
41

53540,

L BTARID,

(R

59
75

0. 545882, ¢4

11
Aﬂb

60
413393, 4",

53
60

110, Vm
29 481087,
5614 1),
§

[T PR

, 30: 540475, 29730

2
Collins &
$16953.
51, 454795
olmant &
606513, 31
Cook, k.8,

Aikmoan, o,
§1; 369910,

.51
Covelicr
IERBED

Dkwev 4 Almy,
3711812, 688
ThodelssT, M

Diclier § 6 §
234245. 73

Dietoricli, .0

Dressel &
543785/6. 62
reyfus, K. 521008

Drey,Simpson & Co,, 5

Douidirry-Serra, ).,

Dunlop Rulibir
$50106 1, 31
397997, 16 398580,
Dunlop Rubber to.,

55'740, 77
Pont de

L0836, 1

Ltd.,

i

1119, 62

to.,

dy Nemours

HERRAR R A

$9L08 L

§53068,
51

52,
[ERREY!

Sot. Anon.,

4

3(9474.59:
R R RN

ey, 59

543781.61;

3

73344-77
30, 31
309391
3'745"
77
507498, 36

t
& Lo, 0,



Noan

Uun CIROTicalSolutions Co., 438891,

Dyer oW W, 204356, 32
ELUS, 6. K, 481610, 23
1?AEEELI, F. J..

Feinboon . I, 458°@* 77 .
Fenm T, 0. K. (¢ Co.), 430035

465428, iS ;477393. <9
Fenetti, Ay 375345 71
Filasitic, Ltd., &10460, 19, 44313
Finavson, P 325020, 41
Firestone Tyre & Rubber Co., 19

543490,

PO S4B ITL 3¢ 560897,

0 58TALY, 36
Foster, B.H - 349141 49
Frevdenberg, #. R . W . 505794 61
511120, 62
Friedmann, A, 53542, 61
Frost, D . P . 340050 10, 407001. 10
Gardner, B K., 35
Gaskell. ). H .. 435264, 31
General RubberCo. 35631,
Gibbon, 43
Gils, van, 6, E. T4
Goldman., 1. H. 468529 59
Goodrich, 8. F., Co. 403175, 54
Grenquist, £, A 117
Crunn. W. W.. 325020, 41
Haeinswaobth. s. B-, 468428, 18;
477393 19 *
Hairlok, Co, Ltd. 479940 54
Hansen, ]. E., 403015, 4
Hardy-Birt, E.FE. 588440 4"
Hernel L. 55'740, 77
Harllev, T. K. 543430, 10
Hauser, £ A 11 127
Head, P H 316335 30

8, 11, 3l 40580 80
[ERERE S
Healey, C. 0., 438891, 30
Heywood, M. M. 35, 543400, 20
Hinrichs, W . 0. K. 486187, T4
Hopkinson, E. 178811, 20
Hotehbiss, 1. F., 49
Howard, 7. A, 355004, 54, 406047"
G40 431383 B4 HAEI00 54
SEBIIL, B4 EEBEEL 54 4TRE60
Huenemoerder, . it. 117
itingworth, j. W ., 577982, 36

577985, 3§
Imperial Chemical Industries, Ltd
350358, 32

Index

International Cellu-Cotton  Pro-
ducts, 69371158
Internationallatex Processes, Ltd
06618, 53 410285, 49, 42202718
67, 414156, 4B, 429718, 67,
SEBTLL 1B HBIEID, 28 4BLITE,
LS 4S1079, 36 SO08L¥6IT, 15
S29440, 69 518435, 26, 535054
TRB0184. 12

ViMES, R.6 ., 350108, 12,32
Johnson & Johnson, §77815, §9

Kwe, F
210 193, 11
Kemop, A 653461, 60, 648331, 68

L LBTR3E T 19 L4dE . TO

Kenward, L.V, 398580, 77
Kingen, R, 575379. 76
Klasi. J.. 498047. 60

Kiiaggs, J., 387248. 73
Kodak, Ltd.. 241769. 73
Koppers Co. Inc., 36

Lahey, F. T, 337359, 1
Landau, L., 550073. 28
Latex Industries, Ltd.. 550073. 28

Lawson. N., 413299. 311 453448,
an

Lecacheux, 1., 494231, 31
Lejevne. L. S, W 388l e
SH44TE 19405037, 19 4053" -3
[EEEEE R BEY] 19 eives0, 19
SUIBBT, 19418379 1dlny,
Ty AIEE 18 Mg 19
IBOER, 19 11880, 19

Lewis & Tyler. Ltd., 4¥3299, 3i;
453448. 41

Liinge, 6. K, 540489, 29, 30,
FA04TE, 29 30

Lyons. W .1, 34

Mocbavack, ., 319726, 24,25
Mockay. R-F. 481079, 36: 408618,

11: 554572, §1
Medge, W . 504487, 49: 418010,
XN ABTIL 28, 4ElE2 1

§07493. 26

Manchester Dyers Ltd., 43%330, 43
Woechanical RubberCo. 349141, 49
195387, 11
WeUersh-Jackson, L., 856310, 71
Moeveur-Wuszaki, 464529, §0
Woillspavgh. W . H, 479141 77
Monforts. 1. 315304, 1

Woses. k. L., 200894, 73

Moulded Hair Co LoB0der, 54y
BEEI00, 54 4EBBOL 8¢
Wouller, R 403858, 173



N ame

M.trphy, E. A, 3944«7. 49:397997.
2b; 448911. '=8; 452<7t» 28:

MySit?A~ W. & W,, 580813, 76

Naugatuck Chemical Co., 319726,
24, 25; 403121. 42; 403394. 42

Owen. A. F., 295387. 7i

Pastor, C. T., 48714°. 20
Pcstalozza, U., 408213, 20
phillips, J.W. C., 575379. 7"
PicciDi, 1.. 37

Pickles, J. & R., 567296. 60
Piper, G. H., 486(347, 42
Pirelli. Soc. Ital., 408213, 20
Portals. Ltd.. 387248. 73
Prins, H. J., 365466. 74

Research Association of British
Rubber Manufacturers, 34
Revertex, Ltd., 563213. 67
Jloberts, F. S.. 563213, 67
Robinson, G. W. 573344, 77

Rope-Soles. Inc., 546517, 77
561731. 77

Rose, R. P., 295387. 71

Rubber Latex Research Corpora-

tion, 232763. 59: 234245. 73
Rubber Producers RA, 483496. 14
Rubber Technical Developments, 45
Russell, R.. 277973, 75

Sarason, D., 442219, 41

Sawyer. 1. T.. ©98591, 41

Schoeler, A., 340173, 77

Schwartz. F. F., 471231.29;482679.
2tj; 482683, 29; 482767. 29;
482844, 29: 495539. 29; 496902,
29, 498649, 29

Sliaw. P., 670334, 53

Sliiraishi, L, 462783, 62

Short. W. S., 586762,40: 586786, 40

Simmons. D. N, 397997. 26

Skipsey, A.. 44M77. 42

Sladdin, A. G., 445930, 60; 461582.
60; 470147, 60

Smith, F., 404001, 20

Smith, M.. 420170, 54, 56

Sowerby, G. A., 580762, 40; 586786,
40

Stanley, E., 481610, 28

Index

Stevens, A. H., 442002, 73" 5772S4.

Sterns, H. I'© 214356, 32

Stone, F. U. ., 522063, 77

Stoessell, il., 440443, 77

Sutton, S. D.. 516365. 26

Swears & Wells, 343799. 62:
343781. 62: 343785/6. 62

TALALAY, ] A, 489031 54, 491540
60; 646422, 54; 650936, 60

Talbot, 278785, 48

Taylor. S. D-, 451622, 26

Teague. M. C., 403394. 42. 43i

430121, 42. 43
Tirmont, J.F. M.. 674922, 53
Touchon. A., 526274, 40
Trobridge. G. W, 309391. 37,
397277.73;410285, 49
Twiss, D. F,, 350106, 12, 32

Undervelts.

Ltd.. 648331, 68;
653461, Go
United Cotton Products = Co.,
437526. 60; 446853. 60: 557038,
60
United States Rubber Co., 554572,
3, 999986, 37
Veedip, Ltd., 516365, 26
Velatex, NV, 668847, 55
Volerepe, Ltd 11y, 40
Vottder, ., 397741 62
Warben, F. W, 387451, 77
Woathins, VU, 431330, 43
Weber, A.E. 341930, 54
Woeislader, C. 460120, 54, 466890, 54
Weemerson, P8 1, 464859, 54
Woesteott, W . 8., 3777812, 68
West Point Wig. Co., 659088, 59

W hitelcy, F, 0, 521034, 54
Woilkinson, food0d0nt, 20
Williams, K. 4 .. 35
Woilsdon, 8. H

L 48306, 14 497793
14, 575379, 16
Wingfoot, Corpn. 433777, 35,
Wool™ndustries Kesearth Assoq
483496, 14 497793, I
Woolley, J.E., 624113, 49

lavala, Fos
41

L 83669, 41 564673



SUBJECT

Abrasive "Apeus. (*o

Activated charcoal. 70

Adhesion t/ rubber tn ti-xtiles. 9. 34
Adhesive, latex as, 76

\dhcsive bandages, 5
Aerotlynamic carding, 5"

Agcinf{. 47

Air, pe-rmeablity to. 2b. 3--

Air suspension, 58

Algerian grass, 54

Ahimiiia. 7~
Anionic soap, 14
ArtiOcial leather, 59 ~

Afibestra, 7R

UACTKRICtDES,
Bagasse, 55

Baps. 41
Bandages, 41. 59
Belting, 18.
Bellb, 77
Bonded hair, 54
fabrics. 57

Book covers, 73
Bootlaces, 77

Cactus fibre. 55

Carded fibre. 52

CAniing, 54. 58

Carpets, 48

Casein in adhesive mixtures, 30

Cationic soap. 14. 22, 71, 76

Cellulose lacquer, 68

Charcoal, activated, 76

Clothing, latex treated materials
for, 32, 42

Clothing pads, 60

Coagulation, 12

Coagulant-immersion processes, 12.

Coatiiig of fabric, 24 77jG
Coconut iibre, 54 \
=CombininR of fabrics, 29

Copptir, avc)idanc2 af, 120

Cord, tyre. 21

Crca™>e resialancc. 43

INDEX

(Viles that the subject is m-iitioDcil also «n the
(.n,Ui,g th.t given)

1)Eri.O CfftATING AGENTS, 57
Deposition processes, 12. 20. 04
Drumming treatment. 3i
Dveing rubber, 127

Dye lixmg by rubber, 7<

ICntrainment processes, |l
Equipment, design of. 120

Fabric coating and prooting. 24
- imiJrcRiiation. 30

—spreading, 24

Feaihers, 00

Felting, 45

Felts. iA. 57. 59

Fibre charge, 9, 14

Fillers,

Filling fabric, 75

Filter clutli. 19

Filtering action, 10

Finish'for textilc-s, latex as, 42
Flocrulated latex, 25

Flock spraying, 77

Foam latex, 2(>

(1ahm£ENTS, 32
C'.ametting, 54, S"
(;aj.kets, 73
Crclling, i")

Haemoglobin in adhesive compn.,

35
Haircloth, 32
Hogshaii’, 54
Horsehair, 54
Hose. ig. 40

INERSION PROCESSES, 12
Ip>preg«aLion, ir, i8, 30
rh.sod\icides, 7'>
Insulation material, 5Q
m~NoAectric point, 13

ﬁ_vTEXyi/\'JppCCULATED, if*
Leathe;~aVtiiicial, y), 61. 66
pulp. 66



Leather-waste, 66 Rubberised hair, 54

Locust bean gum, 7~ r<iibberthreid, 1
Rubbone, 47

W anilla fibre, 20

Martindale wear tester, 40 Sacks, 4!

Wethylecllulose. 76 Seaweed, 17

Microscopic exam ination. |17 Shrink resistance. 44

Waothproofing agents, 7b Sisal, 19,55

Soaps, anionic, 4

Nekdlkloom fert, 37, 60 - cationic, 4,22, 71, 71t

Negaten, 15 < onondenic, 12

Yilrocclliilose, 73 Sotks, 42

Non-ionic soaps, a Spinning-frame, treatment of yanm

Non-slip rugs, ete., on, Iy

Wylon, 34, 44 Spreading, 10, 24, 49

Stiffening for clothing, 59

Unidation of nibber. 47 Stockings, 42

Straps. 11

Favis, clothing, ho Straw, 55,

Paper, 51 Streagth of yarns, 7
leter addition to pulp, 10 Strotehability of cord, 18
Wweb treatment with latex, 72 Striking-through, 24

- coating, use of latex, 73 SITwihetic resing, §6

[artivle charge, 9, 14
Ptrishing of rubber, 47
IWorm eability to air, if, 32
pH 13
Figmentm g of fabric
rile fabrics, 24, 48,
Pilling, 4>
Ilolyvinylacetiiti*, by
Positiveh'charged later, 12, 14
Positex, 14,21, 47, t)8, 76

Te«vliine, 44
Thread, rubber, 7
Twine, 13

Twist, effect of, 17
Tyre cord, 20
Tyres, 19, 21, 30

75

I'NWOVEN FABRICS, a

Printers blankets, 17 Upholstery padding, 59
Protein stabiliser, 14 .
thotfin for ailhesive, 33 VrscosE, 3i, i1, 58

Vuleanisation, §
Quaternary ammonium compds.,

" a7 Wit dispersion, 13
Woaxes, fixing of, 76

Raismg,D Weear, tester, Woartindale, 43

Rayon, 34, 44 Woetting agents, 10, 11

Resin foradhesive, i) Woolparks, 4t

Resorcinol, 36 Woriting paper, 74

Ropes, 1

Rope-soles, 17 Xetal, 15

Holing treatment, 18, 20
Rubbercontent determination, 121 Yarn treatment, 17





