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1 
DEPLOYABLE LOAD BUOYANCY SUPPORT 

CONTAINER OR SHELTER SYSTEM 

DESCRIPTION OF THE INVENTION 

The deployable device ofthe present invention is de 
scribed by way of several examples of application 
thereof to specific problems, as illustrated by the ac 
companying drawing wherein: 

THE DRAWINGS 

FIG. 1 is a vertical sectional view of an improved “so 
nobuoy” type underwater-moored buoyancy device of 
the invention for support of surveillance instruments or 
the like; said device being shown in its folded/com 
pacted condition; 
FIG. 2 is a reduced scale vertical sectional view cor 

responding to FIG. 1 but showing the device in its 
deployed/operative condition; 
FIG. 3 is a composite solid-line and broken-line 

showing corresponding to FIGS. 1, 2; but illustrates ap 
plication of the invention to the problem of providing 
an improved self-erecting silo or hostile environment 
shelter: 
FIG. 4 is a showing of the type of FIG. 3, illustrating 

application of the invention to the problem of provid 
ing an improved emergency shelter useful in connec 
tion with space expeditions or the like; and 
FIG. 5 is a perspective view showing the device of 

FIG. 4 in its expanded/deployed condition. 
FIGS. 1-2 illustrate an improved water buoy system 

of the invention; having particular adaptation to sono 
buoy type harbor surveillance systems. As shown at 
FIG. 1, the device is furnished for transport to the site 
of its intended use in compacted non-buoyant condi 
tion, for subsequent activation (such as by remote con 
trol means) into expanded/deployed buoyant condi 
tion. A preferred form of construction for this specific 
purpose comprises a centrally disposed mounting ring 
10 at opposite sides of which are mounted as by weld 
ing as indicated at 11-11 in back-to-back relation 
thereon a pair of “mirror-image” type shell members 
each comprising successively smaller diameter cylindri 
cal wall portions 12 which are enjoined by annular fold 
portions 13, 13a, 13b and 13c. Thus, the center ring 10 
provides a common base support for the shell mem 
bers. 
The structure shown at FIG. 1 may be fabricated by 

radially deforming a pair of seamless tube sections con 
structed as shown for example in US. Pats. Nos. 
3,2 22,905 and 3,470,725 ofa suitably ductile sheet ma 
terial; by employing either a high hydraulic pressure 
forming operation or a rolling operation, so that each 
section will assume a stepped cylindrical con?guration 
such as is shown at FIG. 2 herewith. Then, upon appli 
cation of suitable axially-directed compression forces 
against opposite ends of the sections they will be rolled 
and compacted into the convoluted form shown in FIG. 
1, whereby the fabrication is telescoped into a greatly 
reduced length and space-saving con?guration. The 
convoluted cylinders are then welded to the ring 10 and 
end closures 14-14 are welded to the outer ends of the 
shells. 

Prior to welding the end closures upon the cylindrical 
sections a “bottle” of compressed gas as shown at 16 
(or any other suitable device such as a solid propellant 
type gas generator) may be installed within the interior 
of the structure, for subsequently supplying a source of 
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?uid under pressure. Or, in lieu thereof arrangement 
may be provided for connection to an externally lo 
cated compressed gas supply, as may be preferred. For 
example as indicated at 19, an inlet port may be pro 
vided through the ring 10 for connection to an external 
pressure supply source and/or leakage test devices. 
Also, instruments or other equipment desired to be 
stored within the device as indicated at 18, may be in 
stalled at this stage. As indicated at 20, a remotely con 
trollable pressure release valve may be provided in con~ 
junction with the pressure tank 16; it being understood 
that the release valve 20 may be radio-controlled from 
any suitable remotely located control station. 
Thus, it will be appreciated that the device of FIG. I 

may be fabricated of extremely lightweight materials 
and compactly stowed within a submarine, aircraft, or 
the like, for delivery for example into an enemy harbor 
and for subsequent deployment into the expanded 
buoyant condition as illustrated at FIG. 2. Upon release 
of pressured air or other gas into the interior of the de~ 
vice, such as by opening of the valve 20, the structure 
will simply unroll from the condition shown in FIG. I 
and into the condition shown in FIG. 2. The action oc 
curs sequentially, from the largest diameter convolute 
which unrolls in such manner that annular fold 1321 pro 
gresses outwardly until the first convolute is fully ex 
tended into a substantially constant diameter cylindri 
cal form; and thenceforth in like manner throughout 
the successively smaller diameter convolutes until at 
taining the configuration of FIG. 2. Note that during 
the extension operation the intermediate convolute 
sections simply translate axially. Unrolling of the struc 
ture is continuous until all radii of component sections 
are fully developed and the structure has been fully ex 
tended to the stepped preform configuration as shown 
in FIG. 2. Incidental to the extension process the annu 
lar fold portions 13 simply unfold and assume the sub 
stantially conical “stepped” shapes as shown in FIG. 2. 
Thus, there is provided a low-cost expandable capsule 
which is airtight and adapted to buoyantly support the 
“payload” l8 (i.e., sonar receptor and ratio relay in 
struments or the like) at the desired level relative to the 
water surface. A mooring loop as indicated at 22 may 
be provided to suspend the device below an identifi 
cation ?oat or the like. 
The invention is illustrated at FIG. 3 as being applied 

to the problem of providing an improved self-erecting 
silo or shelter device for equipment or personnel in any 
hostile environment; such as for example in conjunc 
tion with desert, or lunar, or outer space expeditions or 
where protection is required from harmful radiations 
and/or micro-meteorites or the like. As shown herein, 
the device of the invention may comprise a base pad 30 
upon which is mounted in air-sealed relation one end 
portion of a generally cylindrical-shaped sheet metal 
structure 32 having an integral end closure portion 34. 
As explained in connection with the description of 
FIGS. I-2 of the drawing herewith, the device is 
adapted to be compacted into a form as illustrated by 
solid lines in FIG. 3. The broken line illustration 
thereof depicts the deployed con?guration into which 
the structure expands upon introduction of pressured 
gas, as upon opening of the pressure supply device as 
explained hereinabove. 
The structure of FIG. 3 may be fabricated as ex 

plained hereinabove in connection with FIGS. l-2, or 
alternatively it may be fabricated (as illustrated at FIG. 
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3) to initially comprise a plurality of different diameter 
cylindrical sleeves 35 shaped and welded together at 
adjacent ends as shown at 36. In any case there is thus 
provided a convoluted structure which is adapted to 
unroll and deploy into the broken line con?guration 
thereof shown in FIG. 3. The invention therefore pro 
vides an improved means which is adapted for use as a 
self-erecting silo or shelter for instruments, personnel, 
or the like; against a hostile environment. As indicated 
at 38, a doorway or the like may be either initially pro 
vided for or subsequently cut into a side wall portion 
thereof. 
FIGS. 4, 5, illustrate another form of extendible con 

tainer of the invention wherein the structure comprises 
initially an integrally formed and generally cylindrical 
ly-shaped section 40 of thin sheet metal, having either 
initially or subsequently formed thereon (so as to be 
functionally intergral therewith) end closure portions 
42—42. The structure is fabricated as shown in FIG. 5, 
and may be described as comprising in addition to the 
end portions 42—42 a centrally located ring portion 44 
which is subtended at opposite sides thereof by pro 
gressively smaller-diameter cylindrical wall portions 
46-46 terminating in connection with the end closure 
portions 42—42. The entire fabrication is of thin sheet 
metal, and may readily be formed by either press 
forming a suitable workpiece into the desired configu 
ration, or by welding together suitably shaped compo 
nent parts thereof. 

In any case, the fabrication will be initially either in 
the configuration shown in FIG. 5 and subsequently 
subjected to the end-to-end or “axially” directed com 
pression loading such as will be sufficient to cause the 
component sections thereof to roll into the compacted 
convoluted configuration which is illustrated by the 
solid line showing in FIG. 4; or, alternatively may be 
fabricated initially in the solid-line con?guration shown 
atYFIG.-4 by welding together suitably shaped compo 
nents. In any case as explained hereinabove in connec 
tion with the invention of FIGS. 1-2, the device is 
thereupon adapted to be transported in compacted 
condition for delivery to the site of its intended opera 
tion whereupon it may be deployed into its operative 
con?guration as shown at FIG. 5. The sheet metal ma 
terial may be of stainless steel or any other suitably 
ductile material, as dictated by the usage environment. 

THEORY OF OPERATION 

The depolyment sequence is started by pressurization 
of the container by gas as explained hereinabove. As 
the internal pressure rises to the required value, the op 
eration commences with the rolling of the outer convo 
lution around its rolling radius (i.e., the radius of the 
annular fold facing away from the interior of the con 
tainer) to the larger cylindrical diameter. When roll 
through of the outer convoluted section is complete, 
the next inner convolution rolls out around its rolling 
radius in a like manner and so on until the structure is 
fully deployed. If one side ofa convolution rolls before 
the other, the cylindrical cross section must be forced 
out of round. However, the hoop tensile force, the mag 
nitude of which is determined by the rolling pressure, 
provides a stabilizing or counterbalancing effect which 
resists ovaling. Hence, the structure is self-aligning dur~ 
ing deployment. , 
The extendible structure, upon deployment, becomes 

a conventional, unsupported, rigid, sheet metal con 
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4 
tainer that can be designed to any required wall thick 
ness. In this way, structural stability can be assured, and 
maximum operating reliability can be achieved. Thus, 
an improved high deployment reliability is available 
through use of a simple extension technique actuated 
by internal pressurization. The invention features in ad 
dition to an improved extension facility a very light 
weight and overall low cost system. Other advantages 
include non-deterioration and non-permeation charac 
teristics in comparison for example to buoys made of 
rubber or other organic materials. 
Thus, it will be appreciated that the thin-metal 

walled device of the invention provides a space-saving, 
low-cost, and structurally simpli?ed improvement over 
prior devices for such purposes, and a primary advan 
tage of the device of the invention over conventional 
type metal tanks or the like is that of space-savings dur 
ing transportation by spacecraft, aircraft, submarine or 
surface vessels. 

1 claim: I 

l. A buoy transportable in compacted small volume 
form and adapted to be subsequently extended into 
large volume condition, said sonobuoy comprising: 

a base member of ring-like form subtended at oppo 
site sides thereof by wall members, each said wall 
members being formed of a plurality of internested 
ductile sheet material cylindrically shaped straight 
wall components of different diameters disposed 
concentrically about a common extension axis and 
interconnected by annular fold components and 
having an end closure component functionally inte 
gral therewith at opposite ends thereof, 

said straight wall components and said annular fold 
components being formed of the same material and 
being of substantially equal wall thickness through 
out; and either the largest or smallest diameter wall 
component of said plurality being affixed to said 
base member; 

and means for causing said sonobuoy to unroll in the 
direction of said extension axis and to extend into 
a single generally cylindrical con?guration closed 
at all side wall and end portions thereof. 

2. A buoy as set forth in claim 1 wherein said means 
for causing said buoy to unroll comprises a source of 
pressurized gas delivering into the interior thereof. 

3. A buoy as set forth in claim 1 wherein said sheet 
material is a metal. 

4. A buoy as set forth in claim 1 wherein said straight 
wall and annular fold components and said end closure 
components are successively integral extensions of sin 
gle sheet metal stockpieces. 

5. A buoy as set forth in claim I wherein said straight 
wall and said annular fold components are initially sep 
arately fabricated and subsequently structurally inte 
grated. 

6. A buoy as set forth in claim 1 wherein said straight 
wall and annular fold components are successively inte 
gral extensions of a single sheet metal stockpiece. 

7. A buoy transportable in compacted small volume 
form and adapted to be subsequently extended into 
large volume condition, said buoy comprising: 
a wall member formed of a plurality of internested 

ductile sheet material cylindrically shaped straight 
wall components of different diameters disposed 
concentrically about a common cylindrical axis 
and interconnected by annular fold components 
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and end closure components functionally integral 
therewith at the opposite ends thereof; 

said straight wall components and said annular fold 
components being formed of the same material and 
being of substantially equal wall thicknesses 
throughout; 

and means for causing said buoy to unroll in the di 
rection of said cylindrical axis and to extend into a 
single generally cylindrical configuration closed at 
all side wall and end portions thereof. 

8. A buoy as set forth in claim 7 wherein said means 
for causing said buoy to unroll comprises a source of 
pressurized gas delivering into the interior thereof. 

9. A buoy as set forth in claim 7 wherein said straight 
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6 
wall and said annular fold components are successively 
integral extensions of a single sheet material stock~ 
piece. 

10. A buoy as set forth in claim 7 wherein said 
straight wall and said annular fold components are ini 
tially separately fabricated and subsequently structur 
ally integrated. 

ll. A buoy as set forth in claim 7 wherein said sheet 
material is a metal. 

12. A buoy as set forth in claim 7 wherein said 
straight wall and annular fold components and at least 
one of said end closure components are successively 
integral extensions of a single sheet stockpiece. 

* * >l< * * 
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