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It is often desired to provide boats with a re-
serve of buoyancy so that they will remain afioat
in spite of damage to the hull. This reserve of
buoyancy is commonly provided in the form of
closed tanks filled with air. In the case of craft
which are likely to be exposed to gunfire how-
ever, such tanks are not satisfactory since they
become ineffective if pierced.

T have now found that a suitable material for
imparting reserve buoyancy tfo water-borne
craft which are likely to be exposed to gunfire
can be provided in the form of a number of
closed containers full of air and constructed of
a textile fabric or other fibrous sheet material,
e. g., paper rendered water-tight and stiffened
by a coating of a cellulose ester or ether or other
artificial organic water resistant polymer. Such
containers can be packed into suitable compart-
ments in the boat or other craft in numbers
sufficient to provide the reserve buoyancy re-
quired. The containers may be simply and eco-
nomically made and the amount of polymer
needeq in their production is less than if they
were moulded or formed from sheet material of
the polymer.

A suitable material from which to form the
containers is a woven cotton fabric having a
weight of about 2 ozs. per square yard. This
may be coated with a dope comprising cellulose
acetate in solution in a volatile solvent or solvent
mixture, so that after drying-off the solvent the
coated fabric has a weight of about 8 ozs. per
square yard.

Suitable volatile solvents or solvent mixtures
include: acetone, dioxane, and mixtures of
methanol or ethanol with benzene or with a chlo-

rinated paraffin such as ethylene dichloride or

methylene dichloride. The cellulose acetate
may be of the ordinary acetone-soluble kind,
e. g., having an acetyl value (calculated as acetic
acid) of 52 or 53 to 54 or 55%; or a more highly
water resistant cellulose acetate, having an acetyl
value between 55 and 62%, e. g., 56-58 or 9%
may be used.

A convenient way of coating the fabric is fo
draw it through a bath containing the dope.
Other methods may be employed, however, for
instance the fabric may be coated by spreading,
or by spraying methods.
dried, for instance, by passage over heated roll-
ers or by means of a current of warm air. The
drieq fabric may then be cutb into blanks from
which the containers of the invention are formed.
A very suitable form for such containers is that of
a closed cylinder some two or three inches in

The coated fabric is’
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height and having about the same diameter as
height. The ends are preferably dished to give
greater strength. The two ends may be oppo-
sitely dished, i. e., both concave or both convex,
but it is preferable for one end to be convex and
the other concave so as to facilitate close pack-
ing, the convex end of one cylinder fitting into
the space provided by the concave end of the
next. Long cylinders of several inches in diam-
eter could also be formed having. transverse par-
titions at intervals of a few inches, but this is a
less satisfactory arrangement since the cells so
formed cannot so readily be tested for water
tightness as can individual cylinders. More-
over the cellular construction is less simply made
and is less strong than individual cylinders with
disheq ends. Instead of the cylindrical shape,
other regular shapes may be adopted. . Thus, for
example, containers in the shape of tetrahedra,
cubes, or prismas of triangular, rectangular, .
hexagonal or octagonal section, may be formed.
sucn shapes are, however, less strong than the
cyiindrigai. For ease of manufacture, strengin’
and convenience in use, the cylindrical form is
to be preferred. .

The containers of the invention may be as-

" sembled to form slabs or blocks of buoyant ma-

terial. Thus, for instance, a number of cylin-
ders, preferably: cemented fogether by their
curved surfaces, may be packed into an outer
casing of the coated fabric, preferably also
cemented to the cylinders.. In this way slabs of
buoyant material are formed. Blocks of this
material can be formed in a similar way, using:
several layers of cylinders . one. upon another.
Units built up of cylindrical containers each
unived o its neighbours are easier to handle and
transport than the individual cylindrical con-
taimers. Such units may with advantage be
made large enough to support the weight of a
man or even several men in the water. Instead
of forming the material into individual cylin-
ders, cubes or the like, slabs or blocks of cellular
material may be built up from the coated fabric,
for instance by cementing between two flat
parallel sheets of coated fabric spaced apart,
tlanged partitioning walls of the same mafteriai,
but this cellular form of construction is subject
to the disadvantages referred to above, of which
the most important is the virtual impossibility of
testing the water-tightness of an interior cell.
It is important that each container, or in the
case of cellular material, each cell, should be
water-tight and capable -of withstanding the



2
pressure of a head of water of at least several
feet.

In forming the containers or similar materials
of the invention, the joints necessary may be
made by cementing the overlapping surfaces with
a dope such as is employed in coating the fabric,
or with any other cement which is water-resist-
ant and adherent to the cellulose acetate or other
water-resistant polymer with which' the fabric
is coated. Thus, for fabrics coated with cellu-

10

lose acetate, suitable cements include solutions = -

in volatile ligquids of cellulose acetate or other
esters or ethers of cellulose, or of polyvinyl ace-
tate. The joints may be made at ordinary tem-
perature or at higher temperatures. = -

As indicated above, the fabric to be coated is

preferably a woven fabric of cotton having a .

weight of about 2 ozs, per yard. Other fabrics

which can be provided with an adherent water-

proof coating of an artificial film-forming poly-
mer can glso be employed. Useful results for in-
starice have been obtained with a plain woven
cotton fabric of weight about 1 oz. per yard.
Instead of cotton other textile materials of cellu-
lose or regenerated cellulose can be used. Thus,
for~example fabrics of linen or of regenerated
cellulose made by the viscose process, the cupram-
monium process or by the saponification of cellu-
lose - esters: can be used, including fabrics com-
posed of or containing yarn made by the com-
plete saponification of ‘cellulose acetate yarn of
high ‘tehacity. Such high tenacity yarn can be
obtained by stretching cellulose acetate yarn of
ordinary tenacity in the presence of steam or hot
water. In this way regenerated cellulose yarns
of tenacity in excess of 2 gms. per denier or more
can be obtained. These high tenacity yarns pro-
duce fabrics which in addition to being stronger
are of greater water resistance than fabrics made
from regenerated.cellulose yarns of lower tenacity.

Instead of.cellulose acetate other: water re-
sistant artificial organic film-~forming polymers

can bé employed, e. g., cellulose propionate, celiu-.
lose butyrate, cellulose acetate-propionate, cellu-.

lose acetate-butyrate, cellulose acetate-nitrate,
cellulose “acetate-stearate, ethyl.cellulose, benzyl
cellulose,. ethyl.hexyl.cellulose and other esters
and ethers of cellulose, especially those contain-
ing a relatively high proportion of ester or ether
groups. Water resistant.polymerised vinyl.com-
pounds. can also_be employed.for example, poly-
vinyl. acetate, polyvinyl. chloride, polymethyl
acrylate, polymethyl methacrylate and.co-poly-
mers of .two or more of such unsaturated . sub-
stances.
be employed is that.of the solid polymerisation
products. of butadiene or its alkyl or halogen de-
rivatives, including co-polymers of butadiene and

its derivatives with other unsaturated substances,.

for example, vinyl compounds..
The buoyant materlal of the invention has nu-
_____ It may be.used for in-
stance in lrfe boats launches ang, other self—pro-

pelled vessels, ﬁoats rafts, barges, pontoons and

seaplanes

Buoyant materral aqcordmg to the invention is.

shown m the accompanymg drawmg Wherem

'Figure 1 is a, séctional elevation of .one of the

containers of the 1nvent10n and .
Frgure 2'is a sect1onal elevatron on a smaller

scale of & block of bucyant. materral formed from"
8 number ot contamers, such’ as that shown 1n'

F1gure 1, enclosed in’ an outer casing.”
Referrmg 16" Flgure 1 of thie drawing, the con-
tainér shown Has$ & cylindrical body { formed of

A further. class. of polymer. which can.

20

30

40

50

55

60

70

75

2,374,372

cotton fabric doped with cellulose acetate, ethyl
cellulose, or cellulose acetate-butyrate, the edges
2 and 3 being overlapped and cemented with a
dope of the cellilose derivative dissolved in a
volatile solvent together to form the seam 4. An
outwardly dished end-member 5 of the same ma-
terial is cemented to the inside of the cylindrical
body portion by the flange 6. The pressure nec-
essary to ensure good adhesion of the flange 6 to
the inner surface of the cylindrical body { can

‘be applied by means of a pressing member in-
“serted from the open end of the cylinder, the

end-member 5 bemg meanwhile supported in a
suitably sheped jig, An inwardly dished end-
member T is cémented to the body | by the flange .
8. "Owing to this flange being outside the space
enclased. by the cylindrical wall and end-mem-
bers, the pressure necessary to bond the flange
8 to the inner surface of the cylindrical body |
can easily be applied, after the end-member §
has been. fixed in. position, for instance by run-
ning. a roller-pressing member round.in coutact.
with the exposed surface. of the flange 8§ while
the cylinder is suitably supported, e. g., by.a
close-fitting external cylindrical. casing or.ring.
The curvature. of  the end-member. 5 is. socme-
what greater than that of T so. as to facilitate
the packing of the containers.end. to end. with.
the minimum wastage of space. The.container
is full of air.

Referring now to Figure 2, the block of buoy-
ant material shown comprises an outer casing,
9 filled with containers of. the constructicn shown,
in Figure 1. The outer casing 9 is of the same
material as the containers. The containers are,
a1ranged in three tiers, 18, {1 .and 12, the con-
cave ends 1 of the_containers 11. of the. middle
tier accommodatlng the convex ends of the con-
tainers of the lower tier 12 and the convex ends.
of the container. 1. fitting into the space. pro-
V1ded by the concave ends of the containers {0, of.
the unper tier,

This arrangement serves both to minimise the
free space between containers in the outer.casing
and to locate the containers, so increasing the,
rigidity . of the block. The containers of. each
tier are packed.in the outer casing ag closely .as.
is possible. wﬂ;hout substantial. distortion, Each
contamer is_preferably cemented to the _other.
contamers with which it is in contact. .

Haying described my invention, what. I, desire
to secure by, Letters Patent is:

1. Material suitable for imparting, reserve.
buoyancy to water-borne craft, said. material
comprising an assembly of closed cylinders full of .
air, each cylmder havmg one. end convex and.
the other concave, the convex, end of one fitting
into the’ concave end of another said cyhnders
being formed of a textlle fabrlc havmg a coating
of /an’ artificial ‘organiec. water . resistant polymer
wh1ch stiffens the fabrrc and renders it 1mper-_
vious to,water.

2. Matemal ‘suitable for imparting reserve.
buoyancy to 'water-borne eraft, said . material
comprising an assembly of. closed. cyhnders full
of air, each cylinder having olie ehd convex and
the other concave( ‘the convex end of one fitting .
info the concave end of atiother, said cylinders
being formed of a textile fabric having g coating
of .an”artificial organic water resistant .Jpolymer
which stiffens the fabric and renders it imper-
vious to. water, the cyhnders bemg adheslvely
umted one to another

3. Matenal suitable - for . imparting, reserve
buoyancy to’ Water-borne craft, said material'
comprising ah assembly of closed cylinders full’
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of air, each cylinder having one end convex and
the other concave, the convex end of one fitting
into the concave end of another, said cylinders
heing formed of a textile fabric having a coating
of an artificial organic Wwater resistant polymer
which stiffens the fabric and renders it imper-
vious to water, the assembly of cylinders being
provided with an outer casing of the coated tex-
tile fabric.

4. Material suitable for imparting reserve
buoyaney to water-borne craft, said material
comprising an assembly of closed cylinders full
of air, each cylinder having one end convex and
the other concave, the convex end of one fitting
into the concave end of another, said cylinders
being formed of a textile fabric having a ccating
of an artificial organic water resistant polymer
which stiffens the fabric and renders it imper-
vious to water, the cylinders being adhesively
united ohe to another and the assembly of cylin-
ders being provided with an outer casing of the
coated textile fabric.

5. Material suitable for imparting reserve
puoyancy to water-borne craft, said material
comprising an assembly of closed cylinders full
of air, each cylinder having one end convex and
the other concave, the convex end of one fitting
into the concave end of another, said cylinders
being formed of a cotton fabric having a coating
of cellulose acetate which stiffens the fabric and
renders it impervious to water.

6. Material suitable for imparting reserve
buoyancy to water-borne craft, said material
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comprising an assembly of closed cylinders full
of air, each cylinder having one end convex and
the other concave, the convex end of one fitting
into the concave end of another, said cylinders
being formed of a cotton fabric having a coating
of cellulose acetate which stiffens the fabric and
renders it impervious to water, the cylinders be-
ing adhesively united one to another.

7. Material suitable for imparting reserve
buoyancy to water-borne craft, said material
comprising an assembly of closed cylinders full
of air, each cylinder having onhe end convex and
the other concave, the convex end of one fitting
into the concave end of another, said cylinders
being formed of a cotton fabric having g coating"
of cellulose acetate which stiffens the fabric and
renders it impervious to water, the assembly of
cylinders being provided with an outer casing of
the coated cotton material. '

8. Material “suitable for imparting reserve
buoyancy to water-borne craft, said material
comprising an assembly of closed cylinders full
of air, each cylinder having one end convex and
the other concave, the convex end of one fitting
into the concave end of another, said cylinders
being formed of a cotton fabric having a coating
of cellulose acetate which stiffens the fabric and
renders it impervious to water, the cylinders be-
ing adhesively united one to another and the as-
sembly of cylinders being provided with an outer
casing of the coated cotton fabric.

WILLIAM HENRY MOSS.




