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The present invention relates to iImprovements
in the preparation of composite rubber articles.

It is known that the adhesive capaclty of rub-
ber or rubber mixtures can be improved by the
incorporation therewlth of certain resins such as
colophony. This is true of natural rubber as well
ag of the various synthetic rubber-like materials.

It is the object of .our present invention to de-
velop a new adhesive. agent which is capable of
impartine to rubber or rubber mixtures a better
adheslve capacity than it can be achieved by
means of the hitherto employed auxillary agents,
such as colophony. Other objects of our inven-
tion will be apparent from the following descrip-
tion.

In the following the term “rubber” will have
to be- understood as comprising natural rubber
as well as synthetic rubber-like materials, and
compounded rubber mixtures as well as non-
compounded materials, and also vulcanized prod-
ucts as well as non-vulcanized materials, unless
otherwise stated. The term “composite rubber
articles” is Intended to include every article
which consists of rubber wholly or in part and
which has been bullt up by duplicating at least
two layers or sheets or other articles of unvul-
canized rubber. By the term “incorporating” we
mean any manner of distributing a product with-
in another medium either throughout the latter
or only at the surface thereof.

The adhesive agents which have proved to be
particularly suitable for the purpose in guestion
and to be superlor to the hitherto employed ad-
hesive agents such as colophony may be deflned

as products of the interaction of acetylene and a .

mononuclear monovalent alkylated phenol. More
particularly, we are working with such products
as have been prepared from a mononuclear mono-
valent p-alkylated phenol, the alkyl groub being
preferably a tertlary one. As a matter of faet,
the condensation products of the character de-
seribed may be prepared from a mixture of several
glkylated phenols. Thus, the products of the in-
teractlon of acetylene with a mixture of a pre-
ponderani
(about 80% ) and a minor amount of xylols (about
209%) have proved to be very suitable for the pur-
pose in question, The molecular ratlo between
the phenol and the acetylene 1s preferably

1:0.32.5 The condensation products of the:

character described can be prepared for instance
in the manner described in the U. S. Patents Nos.
2,027,199 and 2,072,825 to Walter Reppe and Ernst
Keyssner by causing acetylene to react upon an

alkylated phenol at a temperature between about:

100°=300° in the presence of organic zinc or cad-
mium salts and/or organic nitrogenous bases,
especially amines. The conditions of working will
have to be chosen in such a manner that the re-
sulting condensation products are not wholly in-

amount of p-tertlary butylphenol.
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soluble in organic solvents. For practical pur-
poses they should be soluble in aromatic or ali-
phatic hydrocarbons. Suitable alkylated phenols
are in particular butylphenol, amylphenol and
isododecylphenol. These condensation products
if incorporated within unvuleanized rubber im-
part thereto a much better adhesive capacity than
it can be achleved by means of the same amount
of colophony. Moreover, the mechanical! proper-
tles of the resulting vulcanizates are much less
affected by our new adhesive agents than by an
cqual amount of colophony. In consequence
thereof, our Invention allows one to work with a
relatively high amount of adhesive agents, thus
securing an excellent adhesive capacity of the
rubber articles thus prepared and an excellent
stability of the composite rubber articles built up
therefrom, without running the risk of Impairing
the properties of the vulcanizates to any material
extent. .

The incorporation of our new adhesive agents
within the rubber can be effected in various ways.
Thus, they can be added to latex or to a latex-like
emulsion of synthetic rubber-llke materials,
whereupon such latices can be used in the usual
manner for instance .by dipping or brushing.
Furthermore, solutions of the sald condensation
products in organic solvents can he combined
with solutions of natural or synthetic rubber, the
resulting mixtures being likewise capable of belng
worked by dippineg or brushing. In the case of
emulsions as well as in the case of solutions the
rubber may be provided with vuleanizing agents,
vulecanization accelerators, filling agents and the
like in any stage prior to working. In most cases
the new adhesive agents are Incorporated within
the rubber by working a mixture thereof on the
roller, it being preferred that the surface of the
rubber sheets or layers prepared therefrom are
contacted with a suitable solvent such as benzine
prior to the pressing of one sheet onto another.
Finally, a sufficlent adhesive capacity can be
brought about by spreading a solution of the said
condensation products on at least one of the rub-
ber surfaces to be duplicated. As a matier of
fact, in the two latter cases the exXcess solvent
must be evaporated prior to the bullding up oper-
ations.

As it follows from the foregoing paragraphs, a
good binding effect can be achieved already by
incorporating our adhesives within only one of
the rubber sheets to be united, though in general
both sheets are provided therewith. Depending
on the use to which the rubber is to be put it
cah be provided with vuleanizing ingredients
and/or filling meterials or not. In the unvul-
canized stale, our compositions (1. e. the mixture
of unvulcanized rubber and the adhesive agent)
call be employed, In the form of solutions or aque-
ous dispersions, for the preparation of strips or
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plasters which stick to each other but o no sur-
face of any material other than rubber, In the
case of vulcanizable rubber mixtures our adhe-
stves serve to facilitate any bullding up opera-
tions, for instance in {He preparation of fires,
conveyor belts, boots, stuffings, rollers or hollow
articles.

In accordance with what has been stated above
our new invention can be applied to any kind of
rubber. Besldes natural rubber there are men-
tioned the various types of synthetic rubber-like
materials. Examples for such products are the
soditn and the emulsion polymerizates of buta-
diene hydrocarbons, furthermotre, the polymeriza-
tlon products of halogenated butadienes such as
2-chlorobutadiene-1.3, and finally the products
of the conjolned emulsion polymerizatlon of
butadienes with copolymerizable vinyl compounds
such as styrene, acrylic ester nitrile, fumaric acid
esters und the like.

The following examples illustrate the inventlon
without restricting 1t thereto, the parts being by
weight:

Example 1

This example lllustrates the superiority of our
condensation products over colophony as regards
the adhesive capacity of a fillm of unvulcanized
rubber. Into solutions of masticated natural
rubber in benzene there are incorporated 20 per
cent of colophony on the one hand and 20 per
cent (calculated upon the rubber content) of a
condensation product of the character defined
below. Textile strips of a breadth of 2 cm have
been spread on with these solutions so as to be
covered with a uniformly thick rubber film of a
smooth surface. After drying for 5 minytes these
fllms have been duplicated. ‘Thereupon the time
has been measured within which a weight of
1000 g 1s sufficient to separate the composite strips
for & length of 15 em. The following table illus-
trates the time is seconds:

1. Natural rubber without adhesive agents__
2. Natural rubber contalning colophony.____
3. Natural rubber containing a product of
the condensation of 1 mol of p-ter-
tiary butylphenol and 1,3 mol of acetyl-
ene prepared in the presence of zine
naphthenate 65

These figures are given by way of examples
only, it being to be understood that a similar in-
crease in adhesive capacity is to be observed
in case the netural rubber is replaced by varilous
synthetle rubber-like materials such as polymeric
2-chlerobutadiene-1.3 or polymeric butadiene
hydrocarbons,

7.5
25

Exrample 2

This example illustrates that a similar result
1s achieved In case the unvulcanized natural rub-
ber 15 replaced by & vulcanizable mixture contain-
ing a synthetic rubber-like material. A mixture
of the following composition:

Parts
A synthetle rubber prepared by the emul-

sion polymerization of 70 per cent of

butadiene and 30 per cent of styrene,

this product having been plastified by

exposing the same to an oxydizing treat-

ment in the presence of anti-oxidants__ 100

Zinec oxdde — oo m 24
Carbon black - . . _ 7.5
Tetrahydronaphthalene - _______________ 3
A brown coal tar-destillate _______.____ 2
SUIUr v c e —m— e —m e 18
Benzothiazol-2-sulfendiethylamide .- 0.85
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has been tested without any adheslve agents (test
A), with the addition of 5 parts of colophony
(test B) and finally with the addition of 5 parts
of a product of the condensation of 1 mol of iso-
dodecylphenol and 1.5 mols of acetylene pre-
pared in the presence of zine isododecylphenoxy
butyrate at 180° C (test C). The tests have been
performed by cutiing these mixtures into strips
of a breadth of 2 em, contacting these strips with
benzine and, after a 5 minutes’ drying, pressing
two surfaces together for a length of 1.5 cm.
After a & hours’ storing the weight has been
measured which iIs necessary for tearing apart
such strlps. The following table shows the tests,

the right hand column illustrating the weight in
kg:

. 4.2
B o 5.1
L5 8.3

Also in this example the said synthetic rubber-
like materlal canh be replaced by natural rubber
or other synthetic rubber-like materials.

Erample 3

This example serves to illustrate that a smaller
amount of our condensation products than of
colophony is sufficient for reaching the same de-
gree of adhesive capacity, the tests having been
performed with the vulcanizable composition
which is deseribed in the foregolng example. In
test A the sald mixture has been employed with-
out any adhesive agent, in test B with the addi-
tion of 10 per cent of colophony (calculated upon
the rubber content) and in test C with the addi-
tion of 2.5 per cent of the condensation product
described in the foregoing example. The follow-
ing table shows the tensile strength in kg, the
tests having been performed as described in
example 2.

- 4.2

B o 6.1

C e 6.0
Example 4

This example 1llustrates the superiority of our
condensation products over colophony as regards
the mechanical properties of composite vulcanized
rubber articles. A composition as deseribed in
Example 2 has been vuleanized without any ad-
hesive agents (test A), furthermore with the ad-
ditlon of 5 per cent of colophony (test B) and
finally with the addition of 5 per cent of a prod-
uet of the condensation of 1 mol of cresol and 1.3
mols of acetylene prepared in the presehce of
zine acetate at 160-185° C (test C), the vulcaniza-
tion having been performed by a 45 minutes'
heating at 2,1 atmospheres overpressure. The
following table illustrates the mechanical prop-
ertles of the resulting vulcanizates, column <
showing the tensile strength in kg per cm?, col-
umn b the elongation in per cent, column ¢ the
permanent set in per cent and column d the
welght at an elongation of 300 per cent:

[:4 b ¢

.| 068|885 | B |16
.| 54| 8765 |18 8
75

Example 5

This example illustrates the use of our adhesive
agents in form of a solution in an organie sol-
vent by spreading the same on the surface of the
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rubber mixture to be duplicated. Textile ma-
terlals covered with a film of a vulcanizable syn-
thetic rubber mixture (see Example 2) have been
cut into strips of a breadth of 2 cm and duplicated
without an adhesive (test A), furthermore, with
colophony (test B} and finally, with a product of
the condensation of acetylene and p-tertiary
butylphenol as described in Example 1, the colo-
phony and the sald condensation product having
been applied to the rubber mixtuwre in form of a
3 per cent solution in a mixture of benzine and
toluol, The following table shows the time in
seconds which has been measured as described in
Example 1:

- 10
B e 20
oS 120

Instead of the sald solutlons of the adhesive
agents there can also he employed solutions con-
taining natural or a synthetic rubber besides the
adhesive agents.

Example 6

This example illustrates the effiect which is
brought about by the method as deseribed in the
foregoing example after vulcanizatlon.
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Sheets of the vulcanizable synthetic rubber
mixture of Example 2 are spread on with a 3 per
cent solution of the product of the condensation
of p-tertiary butylphenol and acetylene as de-
seribed in Example 1 (test A} or with colophony
(test B) in a mixture of benzine and toluol. After
a 15 minutes' drying the sheets have been du-
plicated and vulcanized. In & third experiment
(test C) the sheets have been duplicated and vul-
canized under the same conditions but without
adhesive agents. After vulcanization the plates
have been cut into strips of the breadth of 2 cm.
From an investigation of several such strips taken
from different parts of the composite article there
can be calculated how many per cent of the sur-
face of one sheet adheres to the surface of the
other sheet. The following table shows the re-
sult, the righ hand cclumn illustrating the per-
centage:

A e 100
B 50
C e 0
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