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@ Inflatable raft having continuous gas cell formed from single sheet.

@ A fiexible, rectangular, impermeable sheet of rubberized
cloth is formed into an elongated, continuous, linear tube,
which is then joined end to end to produce a continuous
circular gas cell (14) for a raft. The cell is bent at several
corners into a polygonal configuration, and angulation
members (26} are attached to the corners to retain the bends
and preserve the desired cell shape upon inflation. A bottom
sheet (42) is attached to the polygonal cell {14) to complete
the raft.
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Inflatable raft having continuous:gas cell formed from single
sheet -

- Field of the Invention

This invention relates to an inflatable faft made of

rubberized cloth or the ‘like, and whicﬁ may be stored An stigs

.

or airplanes for rescue use in an emergency, or which may b=a

used for recreational purposes.

bescrig;ion of the Prior Art

+

.Conventional inflatable rafts are pblygonal, circulgr znd g
) ;iiiptical in shape. Ap example of a polygongl raft 1is illus-
"tratgﬁ in Fiés. 1 tﬁrough 3, whe;éin Fig. 1 shows_a.perspecti;e
view of a continuous gas cell P%uthe %éftfrfgz.mi shows a kori-
zonéal section t;ken on line A-A of Fig. 1, and Fig. 3 shows a
flat blank from which a single.-gas cell is made. The polégonal
.éas cell 1 is made of impermeableAsheets of rubberized c¢loth
~which are formed into tubular units and adhesively connected
to each other. ;
" In manufacturing the gas cell, sheets la, 1b, lc, etc.
with S-—curved edges at both ends are cut out on a floor suzface
such that each sheet is offset by.a certain length from an
adjacent sheet, and has an overlapping edge margin for adhesion.
The she;ts a;e then-coat;d wvith adhesive at the margins, a=d
formed into tq#ular units. A predeterminéd number of such units,

two for example, are connected together at their ends as showa

in Fig. 2, and the connected units are then similarly joined
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with other connected units to evéntually arrive at the. final
gas cell configuration shown in Fié. 1.

The manufacture of thi% conventional raft thus necessitates
connecting a plurality of gas cel} ﬁnits'toégth;;, an operation
which inevitébly requires specialized ﬁanual skills; the
sequence is very difficult and the réliability ;f the completed
is generally pooT. The complex shapes of the various gas cell
bianks maﬁe the'work very tedious, and since it ié carried oué
on the floor level the workers must be constantly bent over.
Finally, the large guantity of adhesives involved contain dangerous
and hgrmfu; supstanéefy vhich Have harmful effects.on,the )
operatofs'rheéltﬁ.

. Y §
SUMMARY OF THE INVENTION

Thié invention provides an inflatable raft which can be

-constructed in a2 short time and which eliminates the troublesome

'oéeration of adhering together a plurality of separate sections.

A single,_e;oggaged continu;us tubular gas cell is formed from a
fectangular ;heet; and is then bent into a polygonal shape and
secureé by simple angulation members at the cormers.

The.efficiency of the angulation assembly operati;n is
increased in one embodiment by usi;g a pair of patches fixed to . -
the walls of the gas cell and a-joining membef connected at its
ends between the patches; tie joining mgmber can also ﬁe usgd

as a handle.

The rafts can be made easily without requiripg special

assembly skills by simply connecting one end of the tubular gas
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cell to the other end to form a continuous circular cell, and

then, in another embodiment, inserting angulation members with

projecting tabs into predetermined corner portions of the cell

to bend it into a polygonal shape.

. In another embodiment a projection on the angulation

. members supports a grab or safety rope extending around the

inside of the raft.

BRIEF DESCRIPTION OF THE DRAWINGS .

Fig. 1 is a perspective view of a continuous gas peli of

‘a conventional raft; ”

Fig. 2 is- a horizontal sectiomal view taken on line A-A

cof Fig. 1; 7 -
;ﬁig. 3 is an unfolded view of a single gas cell sheet of ~
a convéntional raft;

- Fig. 4 is a perspective view of a continuous gas cell of

a2 raft according to this invention;

Fig._s is;aihorizontal sectional view taken on line B~B
of Fig. 4;.. ‘

Fig. 6A is a pe&spéc;ive view of an angulation member
with a conqected joining member; 7

'Fig. 6B is a Perspgqtiﬁe vie; of an angulation member
with a cord joining member;

Fig. 7A is a fragmentary sectional view of an angulated

corner having a patch type angulation member;
Fig.. 7B is an enlarged fragmentary perspective view of

the embodiment of Fig. 74;

R
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Fig, 8 is a fragmentary sectional view of an embodiment

having a2 T-shaped angulation member

Figs. 9 through 11B are enfarged perspective views of

various T-shaped angulation members;

Fig. 12 is a perspective view of a raft according to

another embodiment of this invention' fand

Fig. 13 is an enlarged. horizontal sectional view taken

on line C-C of Fig: 12. . ~ ~ 7 [ .-

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

'In-Figs. 4 and 5.2 continuous gas cell 1l is in the form of ;

a hollow polygonal tube made of a nonpermeable sheet material.

.. on the inner side of the tube.

._thereby angulate the gas cell 1.

: joining member 3 comnstitute an angulation member.

Flexible patehes 2 are fixed to the outer wall of the gas cell
A jJoining member 3 is connected’
between adjacent patches .2 to draw them towards each other to

A pair of patches 2 and a

In the production of the raft a flexible and impermeable

sheet, such as rubber or resin coated eloth, is cut into an

elongated belt—like strip of sufficient length to form the

polygonal gas cell 1 and sufficient width to allow an overlapping

margin for an adhesive tube joint at the ‘edge of the rectangular

strip.

One longitudinal edge.of the strip is joined to the '

other longitudinal edge to form an elongated linear tube, and

subéequently one end'of the tube is joined to the other end to

form a continuous circular tube.

A joining member 3 made of a synthetic cloth,

a belt or

the like is connected to a pair of adjacent patches 2 by sewing

-

L
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« at both ends to form an angulatibn member. The patches are

. ‘made of rubber cloth or the like, and may be round, elliptical

or quadrilateral in ‘shape.

The angulatron“memﬁers are adhered to'therinsidé wall 1A°

5 : of the raft such that they traverse the angles of the bent

_portions of tbe-gas cell 1, and thus tensiqn the cell ro form
cerners and thereby define a polygonal gee cell. A bottom
sheet 4 and other additional devices may be attached to the
cell to make np a complete raft. The raft is usually folded

10 Vfor srorage in.a euitable place, and is inflated by gas in
casee'of emergency or.es desired when the rafr is to be used -

recreationally. ‘ '57-_ o . "' IR :}::

.

The angulation members .are not restricted to those des-

— e N N - - - * -

'.:cribed above, with various other.configurations being adoptab;e;'
15 In Figg’ﬁA a joining member-31 made of a syntﬁeticrcloth, e
Seit or rﬁe'like; has one end eewn to a pateﬁ 21. The complete
.engnlation member is thus composed ef two sets of joining members
31 and natches 21, and is applied by adhering each half at a
predetermined nosition on rhe gas cell 11 and then drawing to-
20 getﬁer and connecting the free ends of the joining members by
sewing, gluing or tying to form a suitable angle in the gas
cell 11. | - | . |
- In Frg. 6B the patches 22, 22 are each provided with a

" plurality of holes with eyelets. A cord or cords 32 ate

25 stretched across the_gap between the patches 22 and drawn tight

to give the gas cell a suitable angle.

The patches may be fixed to the gas cell either manually

".or automatically, using a pressure fixing machine, in accordance
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with the wishes and requirements of the manufacturer.'
In the embodiments shown 1n Figs. 4 through 6B the joining
members of the angulation members are spaced from the wall of

the gas cell. Thié is very convenient as, accordingly, they

actually riding in it. . _— '
In Figs. 7A and 7B the'gas'cell.l2 is tucked iuwardly
at the angled'corner portions:12a. The patch—like angulation
member 23 shown in Fig. 7A is adhered to the bent corner portion

with its interior surface directly affixed to and covering the .

porticn 12a to angulate the gas cell 12 at a number of positions'

'12b to form a polygonal shape.

- - D

The gas cell 12 in Figi 7B has two vertically arranged

- I
Ehambers. here is no substantial difference in ‘the angulation“

members of the two independent ehambers, although obviously the

corner bends must be vertically aligneéd to prevent distortions

.in the inflated raft.

It 1s nreferatle'that the tucked portions 12a be smeared
with'adheeiré to.stick the.folded layers together in order to
reliably maintain the connection and angulation. '

The tucks shown in Figs. 7A and 7B prevent tﬁe outside
wall of the gas cell from being.excessively stretched whenr
inflated. necordingly;‘the tensions in the imside and outside

wall of the gas cell vhen inflated are substantially uniform,

_enabling the raft to withstand iong—term use.

In the embodiment shown in Fig. g_tne angulation member 24

has a projecting portion 24a whieh is inserted into the folded
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«. tuck portion 13a and adhesively adhered thereto to provide a
rigid and inseparable connection.
': " In Figs.-9 through 118, various other modifications of
7 the angulation member are shown, eech of them being:employed
in the insertion manner shown in Fig. 8.
In Fig. 9 the angulation member is made of a flexible
" material which is‘ﬁolded into a ?—shape havingra planar
oortion é&la and a projectiné insertion‘tab 241. The cootact;
ing surfaces proximete the centrai fold liee ere sewn together
at 242.. R
.In Fig. 10 the f;exible angulation member is folded into -
a T-shape in the same manner as ehown in Fig. 9 to define an.?
'iosertion tab 243, eo&rarflexible“peteg 244 is adhered :to the ’
planar portion thereof. _ i - .

) In Fig. llA the angulation member 245 is molded of plastic
as a single, 1ntegra1 flexlble unit, which is ideally suited
.for maes production.

In Fig. 11§.the planei por;ion 25 is given a eurvature to
cprovide an unoensioned, snog fit against the wall of the inflated
gas Eell, and to.enable its easy adhesive attachment.
In Figs. 12 and 13 the g;; cell 14 has angulation members
.'26 each having a first projeqtion 26a which is inserted into a
corner tuck and an aoertufed; outwardly extending projection Zéb
through which a grab rope 40 is threaded. A plug 41 prevents
the inflation gas, such as C02, from 1eak1ng out of the gas
chamber, and a bottom sheet 42 is adhesively attached to the

bottom of the gas cell l4. Since the angulation members are

also used to support the grab rope, separate attachments therefor
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are not needed., This reduces the number of parts needed to
assemble a complete raft, and thereby lowers the production
time and cost.

The rafts of this invention are usually folded for storage

vhen not in use, and it is therefore important that the angula-
tion'members be flexible. If they are rigid they will ofstr;cg
the folding of the rafts, and cause unwanted frictionai wear
and rubbing of the raft tube materia.l.

A éynthetic rubber adhesive which hardens at normal room .
temperatures ﬁa?'be used to form tﬁe gas cells; and to fix the
angulation and otherrmemb;rs thereto. Alternat}vely, an epoxy
Qr a bhenolic.adhesi;e which is haréened by heatiﬂgrﬁay be
-used, as well as a hot-melt tjpé”;dhesive such as an ethylene-

7 ) . t
vigyl acetate copolymer. ’
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g}aims:

1. An inflatable, polygonal shaped raft, characteriz-

ed by a continuous tubular gas cell (12; 13; 14) having
at least one chamber and made of a single sheet of

flexible impermeable material,

a plurality of flexible anguiation members (23; 24; 26)
individually attached at a plurality of predetermined
positions to-said gas cell to form and retain a plurality

of angled corners (12a; 12b) upon inflation and thereby
establish said polygonal shape, and

a bottom sheet (42) attached to a bottom surface of said
gas cell to form a bottom of said raft.

2. A raft as claimed in claim 1, characterized

in that said angulation members (23; 24; 26) are attached
to an interior wall of said gas cell and span the angled
corners (12a; 12b) thereof.

3. A raft as claimed in claim 2, characterized
in that said gas cell is formed by sealingly connecting
one end of a continuous, linear, tubular body to the

other end to form a closed circular tube.

4, A raft as claimed in claim 3, characterized
in that said tubular body is formed by Jjoining an
elongated longitudinal edge of said single sheet to an

opposite longitudinal edge thereof, and wherein said

sheet is rectangular.

5. A raft as claimed in claim 2, characterized
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in that each angulation member comprises a pair of
flexible patches (21; 22) attached to spaced opposite
sides of said gas cell wall at an angled corner, and

a joining member (31; 32) connected to said patches at
its two opposite ends to draw said patches towards each
other and maintain a bend at said corner.

6. A raft as claimed in claim 5, characterized
in that said joining member (31; :32) is spaced from the
wall of said gas cell, and may also serve as a handle.

7. A raft as claimed in claim 6, characterized
in that said joining member comprises a pair of belt
members (31), one being connected to each patch (21) at
one end, and the other, free ends of said belts (31)

being mutually joined midway between said patches.

8. A raft as claimed in claim 6, characterized
in that said joining member comprises a cord (32) drawn

between a pair of said patches (22).

9. A raft as claimed in claim 2, characterized
in that each angled corner is formed by an inward fold

(12a) of said gas cell wall.

10. A raft as claimed in claim 9, characterized
in that each angulation member comprises a patch (23;
24) attached to said gas cell wall to cover a central

portion of an inward fold (12a, 13a).

11. A raft as claimed in claim 10, characterized

in that each fold is internally coated with adhesive.
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12. A raft as claimed in claim 11, characterized
in that said gas cell comprises a plurality of vertically
arranged chambers.

13. A raft as claimed in claim 10, characterized

in that each patch (24) has a Y-shape defined by a first
projecting tab portion (24a) inserted into and adhesively
attached to said inward fold (13a).

14. A raft as claimed in claim 13, characterized
in that each angulation member (24) is made of a flexible
material centrally folded to form said Y-shape.

15. A raft as claimed in claim 14, characterized

in that said flexible material is sewn togéther at
mutually contacting surfaces thereof proximate the
central fold (Fig. 9).

16. A raft as claimed in claim 13, characterized
in that each angulation member (24) is made of flexible
plastic (Fig. 11A).

17. A raft as claimed in claim 13, characterized
in that an adhesion portion (25) of each angulation
member (24) has a curvature which conforms to the

curvature of the inflated gas cell wall,

18. A raft as claimed in claim 13, characterized

in that each patch (26) has a second projecting tab por-
tion (26b) extending oppositely from said first tab
portion (26a), and a grab rope (40) supported by and
drawn between said sencond tab portions.
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19. A raft as claimed in claim 18, characterized
in that each angulation member (26) is made of a flexible
plastic with said first and second projecting tab por- '

tions (26b) integrally formed.
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