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This invention relates to the art of covering
articles with protective coverings of rubber and
like materials and has for an object to provide a
practical method for superposing on articles such

5 protective coverings and to provide articles so
covered. )

It is well known that coverings of rubber,
formed by drying films of rubber dispersions either
in organic solvents or in agueous media, do not

1¢ adhere tightly to metals or other non-porous ma-
terials. Special methods such as copper or brass
plating have been employed for securing a firm
attachment of rubber to metals, which methods
so far as I am aware, are not well adapted for

15 covering articles with thin films or for covering
irregularly shaped articles. The purpose of this
invention is to proviée a method for performing
these operations, namely, for producing strongly
adherent thin layers of rubber to metallic and

20 other articles, and for covering with an impervious
integral body of rubber irregularly shaped articles,
which method shall be practically applicable to
industrial or factory procedure.

The method of this application comprises fun-

25 damentally these steps: applying to the article
to be protected one or more coatings of a suitable
rubber to metal adhesive such as a liquid disper-
sion of a tacky rubber isomer, drying after each
coating operation, superposing thereon one or

30 more layers of a liquid dispersion of rubber, each
Jayer being allowed to dry to some extent before
the superposition of a succeeding layer, and vul-
canizing the rubber.

The rubber isomers employed in this applica-

35 tion are preferably the tough, non-friable isomers
produced by treating rubber at elevated tempera-
tures with isomerizing agents for rubber. Such
reaction products have been prepared by the
treatment of rubber with a wide variety of rea-

40 gents which under the influence of heat convert
the rubber to an isomeric form having the same
empirical formula but a less chemical unsatura-
tion than rubber and a marked change in specific
gravity, from about 0.92 for rubber to about 0.97~

45 1.00 for the rubber isomer. The preparation of
these products has been described in prior pub-
lications and forms per se no part of the present
invention. Tht term “rubber isomer” as herein
used is intended to include all rubber derivatives

50 of the above indicated character, however pre-
pared, whether in a pure or impure state, and
whether admixed with other ingredients or not.

The liquid dispersions of the rubber isomer may
be in the form of either a dispersion in organic

55 solvents or a dispersion in agueous media. Where

(CL 91—68)

organic solvents are employed as the dispersing
media, the liquid dispersions should have such
degree of fluidity as to form smooth coherent films
on the articles being covered. A satisfactory dis-
persion is formed by admixing one pound of the
rubber isomer in one gallon of benzol, or similar
organic solvent, although more dilute or more
concentrated liquid dispersions may be employed.
This liquid dispersion may be applied to the
article by dipping, spraying or brushing, and best
results are obtained when two or more thin coats
are applied, drying between each coat. Where
liquid dispersions of the rubber isomer in aqueous
media are used, a more concentrated dispersion
may be employed since the aqueous dispersions
have a greater fluidity than do dispersions in
organic solvents. Such dispersions may be ap-
plied to the article to be covered by dipping,
spraying, brushing or other analogous method.

When the article has received one or more
foundation coatings of the rubber isomer and the
coatings have had at least a part of their liquid
content removed, as by evaporation, it is ready
for receiving the coatings of the liquid dispersion
of rubber which may be made by dispersing crude,
vulcanized or reclaim rubber composition. in or-
ganic solvents, or with the aid of dispersing agents
into aqueous media, or, alternatively, latex either
in natural state or modified by dilution or con-
centration and/or by the addition of compound-
ing materials, may be employed, The liquid dis~
persions of rubber should preferably contain com-
pounding and vulcanizing agents and ultra-ac-
celerators which cure at normal or slightly ele-
vated temperatures are preferably employed.
Where liquid dispersions of rubber in organic sol-
vents are employed, a 5 to 15 per cent. dispersion
of rubber is satisfactory and may be applied by
dipping, spraying or brushing and where more
than one coat is employed, the films permitted to
dry between the successive coating operations.
Where aqueous dispersions of rubber, or latex,
are employed, the rubber content of the disper-
sion may vary widely, from 15 to 60 per cent.,
depending upon the amount and character of the
compounding ingredients and the thickness de-
sired for any single coating or film, and whether
the coating is to be applied by dipping, spraying
or brushing.

When the article has received its outer pro-
tective coating of rubber, it is permitted to thor-
oughly dry. If vulcanizing agents and sufficiently
active accelerators have been incorporated in the
rubber, the rubber may become vulcanized upon
standing at room temperatures; if less active ac-
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celerators have been employed, the covered article
may be subjected to a heated fluid at a tempera-
ture and for a time sufficient to effect proper vul-
canization - of- the rubber. Alternatively, the
rubber may be vulcanized by the so-called acid
or vapor cures, or by any other suitable process.

The following examples are herein given as,

illustrative of ways in which the process of this
application have been successtully carried out,
but are by no means exhaustive of the possibili-
ties of the present invention.

Example 1—An exhaust fan propeller con-
structed of sheet steel -and comprising a multi-

plicity of curved vanes or blades was given a pro-

tective coating of rubber to protect the metal of
the propeller from deterioration, due to the ac-
tion thereon of the corrosive gases handled there-
by, using the hereinabove indicated process. This
was accomplished in the following manner. The
surfaces of the metal were cleaned by pickling,
rinsing and drying, and two coats of a liquid
dispersion of a rubber isomer were applied thereto.
The rubber isomer was prepared by admixing 7%
parts by weight of phenol sulfonic acid into 100
parts of rubber (plantation crepe) and heating in
an unconfined mass for 6 hours at 140° C. The

. resulting rubber isomer was washed, dried, and
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then dispersed by stirring with benzol in the pro-
portion of fourteen ounces of the rubber isomer to
one gallon of benzol. This liquid dispersion was
then sprayed onto the metal propeller to form a
complete covering film thereon and after drying
a short time was given a second coating of the
rubber isomer dispersion, which was also per-
mitted to dry. A natural latex (30 per cent. rub-
ber) was compounded to contain 100 parts by
weight of rubber, 4 parts sulfur, 10 parts zinc
oxide and 0.75 parts of tetramethyl thiuram di-
sulphide, and this compounded latex was sprayed
over the rubber isomer coated propeller to give a
finish or outer coat of rubber. It was allowed to
dry and the assembly was then subjected to a dry
heat at 75° C. for twenty minutes. The protec-
tive covering thus provided was smooth, tough
and adhered to the metal with great tenacity.
Under actual service tests in exhausting cor-
rosive gases, these propellers have shown no de-
terioration whatsoever, and a large number of
such propellers have been subsequently treated in
the manner herein described for use in the chem-
ical industry.

Example 2.—A steel cylinder having numerous:

perforations and utilized as a strainer in certain
industrial operations in which corrosive liquids
containing abrasive materials are employed was
given a serviceable coating by a somewhat modi-
fied process. The cylinder was first dipped in a

liquid dispersion of a rubber isomer, the latter

being of the same type employed in the previous
example. The coated article was set to drain,
and when dry was given several coatings by dip-
ping of an aqueous dispersion of rubber made by
masticating reclaimed rubber with casein paste
and adding water gradually thereto during masti-
cation, each coating of the dispersed reclaim
rubber being permitted to dry prior to the ap-
plication of a succeeding coating. A firm, strong-
ly adherent, tough covering of rubber was thus
provided.

Example 3—In order to demonstrate the high
resistivity of these films to acids and acid fumes,
test pieces were prepared as herein indicated and
subjected to an extremely severe acid test.

(a) Strips of iron were sand-blasted to clean
thoroughly the surface and were then given three

19,1556
coats, with drying between each coat, of a liquid

dispersion of a rubber isomer in benzol, followed
by nine dip-coats in a cement of rubber and ben-
z0l. The rubber films thus obtained were about
1/64 inch thick.,

(b) Strips of iron were sand-blasted, dip-coat-
ed same as in (a¢) and the rubber film cured by
dipping in'a 2.5 per cent. solution of sulfur chlo-
ride in carbon tetrachloride for 5 minutes,

(¢) Sand-blasted iron strips were given three -

dip-coats of the rubber isomer, as in (@) and then
ten dip coats, with drying between coats, of a
vulcanizable rubber cement. The rubber films
were then cured by subjecting to dry heat in an
electric oven for 75 minutes at 96° C.
" The test pieces coated with rubber by each of
the methods hereinabove indicated were im-
mersed in full strength commercial muriatic
acid. Upon removal from the acid after two
weeks’ immersion, the test pieces coated by meth-
ods (b) and (e¢) were in substantially the same
condition as when immersed; the films of test
pieces (a), which are unvulcanized, were blis-
tered somewhat. All rubber films showed good
adhesion to the metal. These tests clearly indi-
cate that rubber films applied as herein described
form a good protective covering for metal
against acids and acid fumes, and that vulcanized
rubber films are better in acid resisting proper-
ties than are those made of unvulcanized rubber.
While each of the specific examples herein-
above given has referred to the covering of steel
with rubber, such examples have been chosen be-
cause of the well recognized difficulty of firmly
adhering an impervious rubber covering to
metals. The process is, however, applicable to
substantially all articles of whatsoever material,
satisfactory results-having been obtained in cov-
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ering articles of wood, paper, leather, cement and

the like.

The term “rubber” is employed in the specifica-
tion and claims in a generic sense to include
caoutchouc, balata, gutta percha and similar
gums, either in their natural condition as latex,
or coagulated, or vulcanized, or reclaimed, and
whether or not admixed with other materials such
as compounding ingredients or vulcanizing
agents,

While various embodiments of my invention
have been hereinabove indicated, it will be under-
stood that the invention of this application is not
limited to the specific examples herein recited but
that numercus modifications and variations
thereof may be made without departmg from the
principles of my invention.

I claim:

1. The method of providing an article with a
protective covering of rubber which comprises
applying to the article one or more coatings of
a liquid dispersion of a rubber isomer, permitting
each coating to dry at least in part before ap-
plication of a succeeding coating, and then build-
ing up a rubber covering of substantial thickness
by superposing thereon a plurality of layers of
rubber from a liquid dispersion thereof, each lay-
er being dried at least in part before a succeeding
layer is applied.

2. The method of providing an article with a
protective coating of rubber which comprises de-
positing on the article a layer of a rubber isomer
from & liquid dispersion thereof, then depositing
thereon a layer of rubber from an aqueous dis-
persion thereof and drying the deposited layers.

3. The method of providing a metallic article
with a protective coating which comprises de-
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positing on the metal a layer of a rubber isomer
from an aqueous dispersion thereof, then deposit-
ing thereon a layer of rubber from an agueous dis-
persion thereof and drying the deposited layers.

4. The method of providing an article with a
thin tough impervious strongly adherent cover-
ing of rubber which comprises depositing on the
article a layer of a rubber isomar from an aqueous
dispersion thereof, removing at least in major
part the liquid from said layer, and then deposit-
ing thereon a layer of a vulcanizable rubber
composition from an agueous dispersion thereof,
drying the deposited layers and vulcanizing.

5. The method of providing an article with a
thin tough impervious strongly adherent covering
of rubber which comprises depositing on the ar-
ticle a layer of a rubber isomer from an agueous
dispersion thereof, then depositing thereon a layer

3

of vulcanizable composition from an agueous dis-
persion thereof, drying the deposited layers and
vulcanizing. .

6. An article comprising a metallic member,
a superposed layer of metal-to-rubber adhesive,
and an in-situ deposit of rubber from an aueous
dispersion of rubber thereon.

7. An article comprising a metallic member, a
superposed layer of metal-to-rubber adhesive, and

‘s coating of grainless rubber derived from an

aqueous dispersion of rubber over said adhesive.

8. The process of permamently coating metal
with rubber, which comprises applying a coating
of metal-to-rubber adhesive on the surface of
the metal, applying an aqueous dispersion of rub-
ber to said adhesive, and depositing solid con-
stituents from said dispersion.

BENTON DALES.
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