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Patented QOct. 20, 1959

2,908,919
ARCTIC SHELTER LIFE RAFT

Robert Bicknell, Washington, D.C., and Raymond G.

Lehberger, North Plamﬁeld, and Alan. B.” Walker,

Bound Brook, N.J., assignors to The Garrett Corpora-
tion, Los Ange]es, Callf., a corporatlon of Cahforma

Apphca.uon,June_ 6, 1956, Serial No. 589,784
7 Claims.  (CL 9—11), ’

This invention relates to; an inflatable- devme that; may
be utilized. as a life raft asa shelter for protectron agamst
the ice and the.cold weather such as. may- be found- in.
the Arctic region, or as a combmed life raft and shelter

Although the invention is descrrbed as bemg useful in
providing protection, agamst the ice and- the cold weather
such as may be found. in the Arctic region, 1t is toy, be
understood that the invention may be utilized as: protec-'
tion, against -any kind of weather anywhere in; the-world.

The invention is partlcularly useful in -Arctic regions,
however. For example, commercial aircraft flying be-
tween the West Coast of the. Unlted -States and conti-
nental- Europe now fly- a. direct “polar ronte’ * over-the
Artic region between these destinations. Addltro ally,
mrhtary bases and, Weather stations have been estabhshed
in the Arctic regron and journeys on, or flights. over, the
ice and water in.this region are. made perrod;cally to col-
lect data and scientific nnformatlon

Aircraft of the varioys military. and. naval . air .rescue
services and commercial aireraft which operate over. large
bodies- of water carry life .rafts of the. 1nﬂatable type
which, when tossed. from a plane, are of the infl able
type which, when. tossed from a plane, are.aut
inflated so. that they may be ‘boarded. from the W
survivors of ahandoned, aircraft or Shlps and O upred
pending ultimate rescue. - Such. inflatable life. rafts usyal-
ly are comstructed -with two superposed main buoyancy
Lubes around thetr perrphery and have means: to erect. @

the sun and functlon as. a. spray shleld Th1s type of pro-
tective covering, however ‘will not at‘ford the protectron
necessary for survival against the cold weather, ‘in the
Arctic region,

It is an object of the present inyention. to provrde a
multipurpose mﬂatable structure that may be utilized asa
life raft and/or as a shelter 'by survivors .in the Arctlc
regron be they on water, land _Snow.or-ice.

It is a further object of the unventron to. proyrde a
multipurpose inflatable life raft and/ or shelter. havmg an
inflatable framework for supporting the raft a.nd thy ‘shel—
ter; mg CANOPY. OVEr the raft...

It is a still further object of the invention. to provrde

a multipurpose inflatable. life raft and/or shelter haying.

an inflatable framework for supportlng the raft and the
sheltering canopy. over the raft, and separably inflatable
insulating floor and walls that contribute to. the struc-
tural -support of t\he, structure when inflated.

It is. another object of the invention to: provide a “multi-

purpese inflatable life raft and/or shelter having - a novel

inflatable “door and jam: that provide® a’ weather—tlght
closure.

It is still another object of the mventron to provmde a,
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multipurpose inflatable life raft and/or shelter having ad-

]ustable ventilating means,

It is still another ob]ect of the invention to provide a
multipurpose inflatable life raft and/ or shelter havmg a
plurality of boardmg ramps that by virtue of water pock-
ets located at their outer extremity, provrde a large stabi-
lizing moment.

Other and further objects of the bresent invention will
become apparent from the dlsclosures in the followmg
detailed- specification, appended claims, and accompany-
ing drawmgs wherem.

Fig. 1isa perspecttve v1ew of a structure embodymg
the invention, showmg the doors in the fully open posi-
tion;

Flg 2 is a plan view of the structure shown in Fig. 1;

Fig. 3 isan enlarged Vertlcal sectronal view taken on
Tine 33 of Flg 2;

Fig, 4 is an enlarged vertroal sectional view through
the venulatmg hatch taken, on line 4—4 of Frg 2;

Fig. 5 is an enlarged vertlcal sectional view through
a window of the structure taken on line 5—5 of Fig. 1;

Fig. 6 is an enlarged vertlcal sectional view taken on
lrne 6—6 of Frg 2; and

Fig. 7 is an enlarged vertical sectlonal view through the
exhaust pipe opening showmg the exhaust pipe sleeve

* in the extended position.

Refernng to the drawings, there is shown in Fig. 1 a

multipurpose inflatable structure capable of being used

as a life raft and/or as a shelter The structure has, a
bottom section shown generally at 10 comprising a cir-
cumferentlally disposed inflatable tube 11 and a two-ply,

r-trght inflatable fabrlc msulatmg floor 12. As best
seen in Fig. 6, the floor is,composed of a first ply fabric
13 and a secopd ply fabnc 14 mterconnected by- a multi-
pllcrty of spaced tie thleads 15 of predetermlned length,
and- is. connected to the lower tube 11 by croich tape 16
or by other means well known in the. art. The term
“crotch tape” as used’ here’ and elsewhere in this apph-

“cation denotes a band of aubbenzed fabrrc or other simi-
lar materxal “bonded to the §

ce of two ad]acent mem-
bers. “The crotch tape serves. to join the two members
or to remforce the attachment or junction of the two
members.

The ‘above-described bottom section of the structure
funcnons as a base when the structure is set on ice or
snow, or on the ground and prov1des buoyancy when the
structure is used as a raft. 'lhe floor 12 is set above the
base line of tube 11 to permit the tube to immeérse into
the water when the structure is used as a raft. The
attachment pomt of the ﬂ001 however, is appreciably
fower than is used for the ﬁ001 of conventional rafts to
provide ‘more’. headroom wrthm the mﬂated ‘structure.
Placing the floor 12 above the base line of the tube 11
serves to ard the stablhty of the structu1e when it is in
the water, and also serves to. entrap air in.the space

. between “the ﬂoor of the structure and the water or ice

on which the structure rests, and thus contributes to the
thermally insulating properties of the structure.

A boarding ramp shown. generally. at 17 may be pro-
vided on one or both sides of -the structure to. facilitate
boardmg the structure from the water. The boardmg
ramp, per se, forms no part of -this invention and is
disclosed - and claimed in the co-pending application of

_Alan B Walker Senal No 552,014, filed December 9,

1955 The boardmg ramp, however, when installed; "is
an mtegral part of ‘the bottom section of the structure
and is, therefore, bneﬂy described herein.
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As shown in Figs. 2 and 3, the boarding ramp has a
supperting structure comprising a pair of spaced in-
flatable structural beams 18 attached to and communi-
cating with the inflatable tube 11. An air-tight fabric
deck member 19 secured to the beams 18 extends from
its connection 20 with the tube 11 along the upper side
of the beam 18 and is carried around the outboard
end thereof and returned a distance on the underside
of the beam 18. Handles may be attached to the upper
surface of the deck member 19 as shown in Fig. 2. The
end 21 of the fabric deck member 19 is bent up and
secured to form a water ballast pocket 22. Ports 23 are
provided for entry of water into the pocket 22. When
the structure is utilized as a raft, the water ballast pocket
22 will fill with water. This ballast pocket located at
the extremity of the rigid boarding ramp, will cause the
ramp to function in the manner of an outrigger and
will provide a large stabilizing moment. Further stability
of the raft is obtained by attaching a plurality-of water
ballast buckets 24 to the underside of the tube I1.” Ports
25 in the buckets 24 are provided for entry of water into
the buckets.

Above the bottom section of the structure is an in-
sulating superstructure, shown generally at 26, having
an inflatable supporting framework comprising a cir-
cumferentially disposed inflatable tubular member 27
mounted upon, and attached to, the tube 11; and a plu-
rality of upwardly bowed inflatable structural ribs 28
that communicate through an orifice 29 at their lower
ends with the tubular member 27 and through an orifice
30 at their upper ends with an inflatable annular tube 31.

An inflatable fabric insulating canopy wall composed
of a plurality of individual segmental walls 32 is mount-
ed on the supporting framework. Each wall 32 is com-
posed of a first ply inner fabric 33 and a second ply outer
fabric 34 interconnected by a multiplicity of spaced tie
threads 35 of predetermined length and is connected at
its lower end to the upper surface of the tubular member
27, at its upper end to the annular tube 31, and at each
of its sides to the structural ribs 28 by crotch tape 36 or
by other means well known in the art.

A plurality of inflatable supports 37 defined by walls
38 communicate at their lower ends with the annular
tube 31 through an orifice 39. The bottom of the walls

38 are secured to the upper surface of the tube 31 by
means such as crotch tape 40. An annularly shaped
ventilating hatch 41 consisting of a first ply bottom fabric
42 and a second ply top fabric 43 interconnected by a
multlphcrty of spaced tie threads 44 of predetermined
length is mounted on the upper periphery of the walls
38 of the supports 37 and is secured thereto by means
such as crotch tape 45. The port 46 formed in the cen-
tral portion of the ventilating hatch 41 may be utilized
as an observation port, or as an access for external radio
antennae, and is covered in the manner hereinafter de-
scribed.

The bottom section 19 and the insulating superstruc-
ture 26 are each provided with separate inflation means.
As shown in Fig. 1, a pneumatic inflation assembly, shown
generally at 47, is provided for inflating the tube 11
and the boarding ramp structural beams 18 of the bot-
tom section 10. A second pneumatic inflation assembly,
shown generally at 48, is provided for inflating the tubu-
lar member 27, the canopy structural ribs 28, the an-
nular tube 31 and the supports 37. An inflation valve
49 is provided for separately inflating the floor 12. Flaps
(not shown) having fastening means of any type well
known in the art may be provided as a protective cov-
ering for the inflation valve 49 and other inflation valves
hereinafter ‘described. Each segmental canopy wall 32
is also provided with an inflation valve 50 so that these
walls may be inflated separately. When the structure is
inflated, the tubes, beams, ribs and members that form
the supporting framcwork are inflated first, thus allow-
ing the structure to stand and provide protection against
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wind, snow or rain while the insulating floor and canopy
walls are being inflated. The floor and canopy walls,
when inflated, contribute to the structural support of the
structure. ) ] ) )

While the floor and canopy walls are described as be-
ing separately inflatable, it is to be understood that, if
desired, éither or both may be connected to the support-
ing framework so that they can be inflated by the re-
spective inflation assembly. As shown in Fig. 6, there
is no connection between the tube 11 of the bottom
section 16 and the tubular member 27 of the super-
structure 26. Therefore, in the event of a puncture, at
least one portlon will remain turgid,

The inflation assemblies 47 and 48 may be identical
or may differ only in size. Each assembly comprises
a gas or air pneumatic storage cylinder 51, a pressure
regulator 52 and an aspirator 53. A type of pressure
regulator that may be used in the inflation assembly is
disclosed in the co-pending application of James V. Craw-
ford et al., Serial No. 507,356, filed May 2, 1955, and a
type of aspirator that may be used in the inflation as-
sembly is disclosed in the co-pending application of
James V. Crawford et al,, Serial No. 507,355, now Pat-
ent Number 2,772,829. It is to be understood, of course,
that various other regulators and aspirators may be used
in the inflation assembly, the mechanism in the above
applications being used only by way of example. The
inflation assembly 47 is mounted on a base 54 secured
to tube 11 of the bottom section, and the inflation assem-
bly 48 is mounted on a base 55 secured to tubular mem-
ber 27 of the superstructure 26. The base 54 and the
base 55 are hingedly connected at 56 to aid in packing
the structure in a compact bundle.

A cover 57 for the port 46 is connected by a hinge
58 to the top fabric surface 43 of the hatch 41. The
cover 57 is circular in shape and is comprised of a first
ply bottom fabric 59 and a second ply top fabric 60 in-
terconnected by a multiplicity of spaced tie threads 61
of predetermined length. To maintain the cover 57 in
the closed position, a strap 62 is fixedly secured at one
end to the bottom fabric 59 of the cover 57 and is pro-
vided at its other end with a fastening means 63 that
may be releasably connected to a co-operating fastening
means 64 secured to the bottom fabric 42 of the ventilat-
ing hatch 41. Flexible tube 65 communicating with the
interior of the cover 57 through an orifice 66 in the top
fabric 60, and a flexible tube 67 communicating with
the interior of the hatch 41 through an orifice 68 in the
top fabric 43 are joined intermediate their ends by a
sleeve 69 to provide for free passage of air between the
cover 57 and the hatch 41. An inflation valve 70 is
provided for separately inflating the hatch 41 and the
cover 57. Curtains 71 extending between the supports
37 and secured at the top to the hatch 41 and at the
bottom to the annular tube 31 are provided with slide
fasteners 72 so that they may be opened or closed as
ventilation requirement dictates. To obtain a natural
draft ventilation, a plurality of adjustable ventilators 73
of any type well known in the art are installed in the
canopy walls 32 near the tube 27. :

A door 75 located above the boarding ramp 17 is at-
tached to the outer fabric 34 of the canopy wall 32 by
a hinge 76. The door 75 is comprised of a center panel
77 constructed in the same manner as the canopy wall
and formed to fill an opening 78 in the canopy. wall when
inflated, an outer peripheral ring 79 attached to and ex-
tending peripherally beyond the outer face of the panel
77, and an inner peripheral ring 80 attached to and ex-
tending peripherally beyond the inner face of the panel
77. The center panel 77 and the outer peripheral ring
79 freely communicate with each other and are jointly
inflated by an inflation valve 81 before the door is closed.
The inner peripheral ting 80 is separately inflated by
- means of an inflation valve §2 after the door is closed.
When the inner rmg is thus ‘inflated after the door is
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‘closed,, the inflated peripheral rings 79~ and 86 -overlap
-each side of thre canopy wall to- form “a tight seal and
-a very effective means. for holding. the door in place.
Windows 83 for admitting light into’ the structure may

“be installed: in-the canepy walls: 32 and- the center panel

77 of the door 75: - As shown: in: Fig.'5, the windows in
‘the canopy walls 32 comprise spaced window panes such
as an outer translucent or transparent plastic pane 84
secured to the outer fabric 34 of the wall and an. inner
translucent or transparent plastic pane 85 secured to the
inner fabric 33 of the wall. The window in the panel
77 of the door 75 may be similarly constructed. This
type of construction serves to entrap air between the
plastic panes 84 and 85 and thus contribute to the ther-
mally insulating properties of the structure. A hole 86
is provided in the outer pane 84 to serve as a drain for
condensation and as a vent.

Life lines 87 are looped around the outside and the
inside of the structure to serve as hand holds for the
survivors in the water and those inside the structure.

The subject structure may also be utilized as.a utility
shelter for military operations or by scientific expeditions.
When so utilized, it may be desirable to install a stove
to supply heat within the structure. "An asbestos or
other fireproof fabric sheet (not shown) may therefore
be secured to the floor 12 and an asbestos fabric chim-
ney sleeve 88 is provided in an opening 89 in the canopy
wall 32 for the chimney. The sleeve 88 may normally
be stored between an outer patch 90 removably secured
to the outer fabric 34 of the wall 32 and an inner patch
91 removably secured to the inner fabric 33 of the wall
32. Wheniit is desired to install the chimney, the patches
90 and 91 are removed, and the sleeve 88 is extended
outwardly and secured at 92 to the chimney by draw-
strings or other means well known in the art. To se-
cure the structure to the ground, when utilized as a util-
ity structure, a plurality of rings 93 are secured to the
structural ribs 28 for the attaching of guys (not shown)
affixed to ground stakes.

The subject structure is ideally suited to be packaged
in a container which is attached by a static line to an
aircraft. The static line may open the package in the
drop and initiate the inflation. A sling 94 attached
at each end to the canopy wall at 95 and at the center
to a ring 96 is provided for the attachment of a para-
chute or an air drogue (not shown) that functions to
retard the fall of the structure and insure that the raft
will land right side up. The well rounded canopy walls,
however, provide the raft with a semi-self-righting char-
acteristic should it become overturned. The curved up-
per surface additionally provides the structure with a
good aerodynamic form for resisting wind loads.

We claim: :

1. A multipurpose inflatable structure, comprising: an
inflatable bottom section having a circumferentially dis-
posed inflatable tube and an inflatable insulating floor;
an inflatable insulating superstructure fixedly mounted
on the bottom section, the superstructure having an in-
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flatable supporting framework and an inflatable insulat- -

ing canopy wall connected to the supporting framework,
the canopy wall having an opening forming an entry-
way; and an inflatable door for the entryway, the door
having means forming a tight seal around the periphery
of the entryway when inflated.

2. A multipurpose inflatable structure, comprising: an
inflatable bottom section having a circumferentially dis-
posed inflatable tube and an inflatable insulating floor;
an inflatable insulating superstructure fixedly mounted
on the bottom section, thé superstructure having an in-
flatable supporting framework, an’ inflatable insulating
canopy wall connected to the supporting framework and
a separately -inflatable door hingedly connected to the
<anopy wall and comprising a center panel formed to
fill an opening in the canopy wall, an outer peripheral
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‘riiig- attached: to the- outer face of ‘the panel, and am

immer peripheral’ ring: attached 'to: the inner face of the
panel, the ‘inner ‘and outet peripheral rings overlapping
-each: sidé of the canopy wall: when inflated, to. form a
tight seal around the opening. AR

3. In an inflatable. structure having an..opening in an
inflatable wall, an. inflatable door .comprising a center
panel formed to fill' the opening, a peripheral ring at-

-tached: 1o the - outer- face. of -the  center panel,” and a

peripheral ring attached to the inner face of the center
panel, the peripheral rings overlapping the edges of the
panel and contacting the wall on each side of the panel
when inflated to hold the door in place and form a tight
seal around the opening.

4. A multipurpose inflatable structure, comprising: a
framework of inflatable structural beams having sufficient
strength- when inflated to support the structure; an in-
flatable floor and inflatable canopy walls attached to the
inflatable structural beams and having. entry doors and
windows, the floor, canopy. walls, doors and windows
throughout the structure having an inner and outer sur-
face formed to define a substantially fluid-tight chamber
for retaining an insulating layer of air therebetween.

5. A multipurpose inflatable structure, comprising: an
inflatable bottom section having ‘a circumferentially dis-
posed inflatable tube and an inflatable floor composed
of two fabric plies formed to define a substantially fluid-
tight chamber therebetween; a first inflating means, in-
cluding a first pneumatic storage cylinder, for inflating
the bottom section; an inflatable insulating superstructure
including an inflatable supporting framework comprising
a circumferentially disposed inflatable tubular member
fixedly mounted on the circumferentially disposed inflat-
able tube of the bottom section, a plurality of bowed
structural ribs communicating at their lower ends with
the circumferentially disposed inflatable tubular member,
and a plurality of inflatable canopy wall sections com.
posed. of two fabric plies formed to define a substantially
fluid-tight chamber between the bowed structural ribs;
and a second inflating means, including a second pneu-
matic storage cylinder for inflating the superstructure.

6. -A multipurpose inflatable structure, comprising: an
inflatable bottom section having a circumferentially dis-
posed inflatable tube :and an inflatable insulating floor;
an inflatable insulating superstructure including an in-
flatable supporting framework comprising a circumfer-
entially disposed inflatable tubular member fixedly mount-
ed on the circumferentially disposed tube of the bottom
section, a plurality of bowed structural ribs communicat-
ing at their lower ends with the circumferentially dis-
posed inflatable tubular member, an inflatable annular
tube communicating with the bowed structural ribs at
their upper ends, and an inflatable insulating canopy
wall attached to the supporting framework; means for
inflating the bottom section and superstructure; and ven-
tilating means including an adjustable vent in the canopy
walls for admitting a supply of fresh air to the structure
and an inflatable insulating ventilator hatch disposed on
the annular tube and having adjustable means for con-
trolling the flow of air from the structure.

7. -A multipurpose inflatable structure, comprising: an
inflatable bottom section having a circumferentially dis-
posed inflatable tube and an inflatable insulating floor;
an' inflatable insulating superstructure including an in-
flatable: supporting framework comprising a circumferen-
tially disposed inflatable tubular member fixedly mounted
on the circumferentially disposed tube of the bottom
section, a plurality of bowed structural ribs communicat-
ing at their lower ends with the circumferentially dis-
posed inflatable tubular member, an inflatable annular
tube communicating with the bowed structural ribs at
their upper ends, and an inflatable insulating canopy wail
attached to the supporting framework; an insulating ven-
tilating hatch disposed to be supported on the. annular
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tube, said ventilating hatch including a central port for
ventilating said structure and an inflatable insulating
cover hingedly connected to the ventilator hatch and
adapted to close the central port; and means for inflating
the inflatable structure. i :
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