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This invention relates to improvements in foldable struc 
tures and more particularly to improvements in easily 
erectable and collapsible tent-like structures which, upon 
utilizing a special cover material which is substantially O 
impervious to fallout dust and also to the ratio-activity 
associated therewith, will serve effectively as a fallout 
shelter. 
Such a material as herein mentioned is now in the de 

velopment stage and it is a primary object of the present 
invention to provide a structure to support it which is 
both portable, easily erectable and collapsible. 
Another object of this invention is to provide a fold 

able fallout shelter which may be adapted for use either 
outdoors or in the home, with little or no modification 
of the basic design. 
A further object of the invention is to provide a fold 

able fallout shelter which will provide an all-enveloping, 
tent-like cover for the occupants, including a floor and 
which will also have sufficient air space to enable the oc 
cupants to move and breathe freely therein. 
Yet another object of the invention is to provide a 

fallout shelter, the erecting mechanism for which may be 
mechanical or hydraulic and which may be effected com 
pletely independent of external power sources. 

Still another object of the instant invention is to pro 
vide a fall out shelter which may be readily adapted for 
construction on any scale and remain equally effective. 

These and other objects and features of this invention 
will become apparent when taken in conjunction with the 
accompanying drawings in which: 
F.G. 1 is a perspective view of the framework of a fall 

out shelter embodying the present invention, shown in 
its fully erected state, the fabric covering being illus 
trated in phantom. 
FIG. 2 is a sectional, side elevation of the shelter ill 

lustrated in FIG. 1 taken on the line 2-2. 
FIG. 3 is a mid-vertical, sectional side elevation of the 

framework as illustrated in FIGS. 1 and 2 shown in 
its folded condition, and illustrating particularly details 
of the hydraulic folding and erecting mechanism. 
FIG. 4 is a fractional, sectional side elevation of the 

portion of the hydraulic mechanism showing the relation 
between the upper jack extension and the centre jack body. 
FIG. 5 is a fractional, sectional side elevation of part 

of the hydraulic mechanism showing in particular the rela 
tion between the centre jack body and the cylinder body. 

FIG. 6 is a fractional, sectional side elevation of the 
structure shown in F.G. 1, embodying the hydraulic mech 
anism shown in FIG. 3, illustrating particularly the ac 
tion of the mechanism during erection or collapse of the 
Structure. 

FIG. 7 is a fractional, sectional side elevation of the 
mechanism shown in FIG. 6 showing the relative loca 
tions of the components upon the structure becoming 
fully erected. 
FIG. 8 is a fractional, part cut-away, perspective view 

of a knuckle joint incorporated in the side stays of the 
invention and showing particularly the method adopted 
to prevent incorrect folding of said stays. 

FIG. 9 is a mid-vertical, sectional side elevation of 
the framework illustrated in FIG. 1, shown in its collapsed 
condition, and illustrating particularly a screw jack mech 
anism for the erection and folding thereof as an altern 
tive to the hydraulic mechanism as shown in FIG. 3. 

Referring to FIGS. 1 and 2, a fallout shelter 20 in 
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cludes a centre stem 21 adapted to support a framework 
22 Over which may be stretched a protective fabric 23. 
Framework 22 is of umbrella-like construction and 

comprises a plurality of roof ribs 24 extending radially 
outwardly from the upper end 21a of centre stem 21, the 
inner ends 24a thereof being hinged thereto by conven 
tional means. A similar plurality of floor ribs 25 ex 
tend radially outwardly from a slidable collar 26 formed 
around stem 21 which, in the erected state as shown, is 
coincident with the lower end 21b of stem 21. The inner 
most ends 25a of ribs 25 are hingedly attached to col 
lar 26. 
The outermost ends 24b and 25b of roof ribs 24 and 

floor ribs 25 respectively are connected in vertically cor 
responding pairs by a plurality of side stays 27. A plu 
rality of upper bracing struts 28 extend radially outwardly 
and upwardly from a slidable collar 29 located around 
Stem 2i at a position below upper end 21a, the inner 
ends 28a of struts 28 being hingedly attached to collar 
29, while the Outer ends 28b thereof are similarly attached 
to their respective roof ribs 24. A similar plurality of 
lower bracing struts 30 are hingedly attached to stem 21 
by their upper ends 30a and to their respective floor ribs 
25 by their lower ends 30b, ends 30a being spaced above 
lower end 21b of stem 21. 

In the illustration it will be noted that side stays 27 are 
Shorter than stem 21, causing roof ribs 24 to flex arcuately 
downwardly, while floor ribs 25 are sufficiently rigid to 
remain straight. It will be readily evident however that 
the configuration of roof ribs 24 may be changed by vary 
ing the lengths of side stays 27 without departing from 
the spirit of the invention. 

It will be noted that fabric 23 is adapted to totally cover 
the framework 22 as described, thereby forming a roof 
23a, sides 23b and a floor 23c; the whole forming the 
enclosed cylindrical structure of shelter 20, in which re 
Sealable flaps 3i may be formed for access door means 
and other resealable flaps 32 for ventilation means. 

Referring to FIG. 3, shelter 20 is shown in the folded 
position, collars 26 and 29 having been moved down 
Wardly on centre stem 21. Collar 29, by pulling upper 
bracing struts 28 downwardly by their inner ends 28b, 
causes roof ribs 24 to move arcuately downwarly. Si 
multaneous downward movement of lower collar 26 pulls 
the inner ends 25a of floor ribs 25 downwardly, causing 
ribs 25 to pivot about the hinged joints between lower 
ends 30b of lower bracing struts 30. This in turn causes 
outer ends 25b of ribs 25 to move arcuately inwardly to 
Ward stem 2. 

Referring also to FIGS. 1, 2 and 8, it will be seen that 
each side stay 27 is divided substantially centrally into 
upper and lower portions 27a and 27b respectively. Both 
portions 27a and 27b are of channel section, upper por 
tion 27a being narrower than lower portion 27b and a 
clearance fit therein. The mating ends of portions 27a 
and 27b are hinged together in overlapping relationship 
and it may be seen from FIG. 8 that each side stay 27 
is foldable only in one direction so that, upon initiating 
the collapse of shelter 20, all stays 27 fold outwardly, 
thereby ensuring the correct relationship between the com 
ponents of framework 22 during the folding action. 
To ensure correct opening and folding of framework 

22 it is essential that lower collar 26 and upper collar 29 
move simultaneously but at varying speeds. In the struc 
ture herein illustrated upper collar 29 must move substan 
tially twice as far as lower collar 26 but this may vary with 
individual design requirements. 
FIGS. 3, 4, 5, 6 and 7 illustrate the preferred method 

of carrying out this requirement in which lower end 21b. 
of stem 21 comprises a hydraulic cylinder 35 having a 
piston-like base Wall 36 of larger diameter than and con 
centric with cylinder 35. Lower collar 26 forms a flanged 
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extension to a lower wall 37 of a floor operating cylin 
der 38, the upper wall 39 thereof being located above 
base wall 36 of cylinder 35 and in freely slidable contact 
with the exterior wall of cylinder 35. The edge of base 
wall 36 is in sealed, slidable contact with the inner wall 
of cylinder 38. 
A hydraulic pump 40 of conventional, selectably re 

versible flow design is mounted on the exterior of lower 
wall 37, one of its ports 41 being in communication with 
the interior of cylinder 38, the other of its ports 42 being 
extended, in the form of a tube 43, coaxially through 
cylinder 38 to pass through base wall 36 of cylinder 35 
in sealed, slidable relationship. 

In this manner, upon operation of pump 40, hydraulic 
fluid from within cylinder 38 may be transferred through 
ports 41 and 42 and tube 43 into cylinder 35 and, there 
being no air vent, with the reduction in volume of fluid 
in cylinder 38, lower wall 37 thereof is caused to move 
closer to base wall 36 of cylinder 35. This results in 
cylinder 38 moving upwardly, over cylinder 35, and 
thereby moving collar 26 closer to the bottom 25b of 
stem 21. At the same time, tube 43 enters cylinder 35. 
A subsequent reverse action of pump 40 transfers fluid 

from cylinder 35 into cylinder 38 and causes the latter 
to move downwardly until upper wall 39 of cylinder 38 
contacts base wall 36 of cylinder 35. 

Referring particularly to FIGS. 3 and 5, cylinder 35 
contains an inner sleeve 44 having a sealed piston 45 
assembled to the lower end thereof. Piston 45 is of an 
nular configuration, to permit free access of fluid there 
through into the bore of sleeve 44, and is in sealed, slid 
able contact with the inner wall of cylinder 35. The up 
per wall 35a of cylinder 35 is suitably apertured to per 
mit sleeve 44 to slide freely therethrough. 
FIG. 4 in addition to the foregoing, illustrates a jack 

ram 46 having a piston 47 sealably slidable within sleeve 
44, the upper wall 44a of the latter also being suitably 
apertured to permit ram 46 to slide freely therethrough. 

In the fully housed state, as shown in FIG. 3, piston 45 
of sleeve 44 and piston 47 of jack ram 46 are substantial 
ly coplanar and extend across the lower end of cylinder 
35. 

Referring also to FIGS. 6 and 7 it will be seen that, 
upon operating pump 40 as previously described, hy 
draulic fluid under pressure from pump 40 issues from 
the upper end of tube 43 to impinge on the lower sur 
faces of pistons 45 and 47. Piston 47, being of larger 
area, is caused to move upwardly first, thereby making 
room for tube 43 as the latter extends into cylinder 35. 
Upon reaching the top of its stroke, piston 47 contacts 
the upper wall 44a of sleeve 44, so that sleeve 44 is 
moved outwardly of cylinder 35 under pressure applied 
both to piston 45 and piston 47. 
The combined length of stroke of jack ram 46 and 

sleeve 44 is double the length of stroke of cylinder 38, 
and the combined maximum capacities of cylinder 35 and 
sleeve 44 is equal to the maximum capacity of cylinder 38, 
so that it will be readily evident that operation of pump 
40 will result in the desired ratio of travel between col 
lar 26 on cylinder 38 and the upper end 46a of jack ram 
46. A diametrically extending bar 48 from said upper 
end 46a is adapted to pass through two oppositely lo 
cated, longitudinal slots 49-49 formed in tubular stem 
21 for attachment to upper collar 29. 

It will be seen from FIG. 7 that upon full erection of 
shelter 20, lower collar 26 and floor ribs 25 are flat and 
coplanar, pump 40 being recessed within collar 26. 

In larger applications it may be necessary to have 
pump 40 remote from stem 21, due to the fact that erec 
tion of shelter 20 from the base of stem 21 may result 
in the operator becoming trapped under floor 23c. This 
is easily accomplished by one skilled in the art by means 
of flexible hydraulic pipes extending from ports 41 and 
42 in lower wall 37 of cylinder 38 to pump 40, which may 
then be operated at a safe distance from floor 23c. 
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4. 
FIG. 9 illustrates a preferred mechanical method of 

achieving the operation of collars 26 and 29 in the de 
sired ratio. A screw jack bar 55 is rotatably supported 
within hollow stem 21 and rotated by bevel gear means 
56 actuated by an external handle 57. An upper threaded 
portion 58 of bar 55 carries a threaded nut 59 thereon, 
rotation of nut 59 being prevented by two oppositely lo 
cated bars 60-60 extending radially outwardly there 
from, through slots 49 for attachment to upper collar 
29. A lower threaded portion 61 extends downwardly 
below end 21b of stem 21, a nut 62 being assembled 
thereon, said nut 62 being integral with lower collar 26. 

It will be noted that the effective part of upper threaded 
portion 58 is substantially twice as long as lower threaded 
portion 6, and the thread pitch of the former is sub 
stantially twice that of the latter so that nut 59 will move 
the length of upper portion 58 simultaneously with nut 
62 moving he length of lower portion 61. 

Lower portion 61 is detachably attached to jack bar 
55 at a location adjacent the lower end 2b of stem 21, 
and the threaded portion thereof extends upwardly suf 
ficiently to permit nut 62 to pass into the end of stem 
21 so that lower portion 61 may be detached, leaving jack 
bar 55 substantially flush with the undersurface of floor 
23c upon full erection of shelter 20. 

From the foregoing description it will be seen that 
shelter 20 in its collapsed state may be transported and 
stored in a substantially cylindrical configuration, taking 
up very little space and being easily handled. Upon be 
ing required for use, shelter 20 is quickly and easily 
erected either by operating pump 40 or by turning handle 
57 as described so that immediate protection from fallout 
and other radiation hazards is available. 
The general design of the individual parts of the in 

vention as explained above may be varied according to 
requirements in regard to manufacture and production 
thereof, while still remaining within the spirit and prin 
ciple of the invention, without prejudicing the novelty 
thereof. 
The embodiments of this invention in which an exclu 

sive property or privilege is claimed are defined as fol 
lows: 

1. A foldable fallout shelter including a centre stem, 
a framework supported by said centre stem, a protective 
covering material extending over the whole of said frame 
work and supported thereby; said framework comprising 
a plurality of roof ribs extending radially outwardly from 
and hingedly attached to the upper end of said stem; a first 
collar slidable upon the lower end of said stem; a similar 
plurality of floor ribs hingedly attached to and extending 
radially outwardly from said first collar; a plurality of 
side stays; each of said side stays interconnecting the outer 
most ends of said roof and floor ribs in vertically cor 
responding pairs and being hingedly attached thereto; 
each of said side stays being hingedly foldable sub 
stantially about its centre; a plurality of first bracing struts 
each hingedly attached to said stem above said first col 
lar and extending radially outwardly therefrom for hinged 
attachment to a corresponding floor rib at a location 
partway along its length; a second collar slidable upon 
said stem below said roof rib; a plurality of second brac 
ing struts hingedly attached to and extending radially out 
wardly from said second collar; each of said second brac 
ing struts being hingedly attached to one of said roof 
ribs at a location partway along its length; movement of 
said first collar upwardly on said stem causing said floor 
ribs to assume a position in a plane at right angles to 
the axis of said stem; movement of said second collar 
upwardly causing said roof ribs to assume a position in a 
plane substantially at right angles to the axis of said 
stem; downward movement of said first and second col 
lars causing said floor and roof ribs respectively and said 
side stays to fold arcuately inwardly to lie substantially 
alongside said stem; and hydraulic jack means intercon 
necting said first and second collars causing said collars to 
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move selectively upwardly or downwardly upon said centre 
stem simultaneously and in a predetermined distance 
ratio. 

2. A foldable fallout shelter as defined in claim in 
which said hydraulic jack means includes a telescopic hy 
draulic jack having an extensible jack ram attached to 
said second collar; a hydraulic cylinder located below and 
substantially coaxial with said jack; a selectably reversible 
flow pump means having a first port in communication 
with said cylinder and a second port in communication 
with said jack; the total capacity of said jack when fully 
extended equalling the total capacity of said cylinder 
when fully extended, said cylinder being movable rela 
tive to said jack, the total length of travel of said jack 
ram being in definite ratio to the total length of travel 
of said cylinder; and said cylinder carrying said first col 
lar at the base thereof. 

3. A foldable fallout shelter as defined in claim in 
cluding extensible first hydraulic jack means attached to 
said first collar and extensible second hydraulic jack 
means attached to said second collar; pump means for 
transferring fluid from said first to said second jack means 

O 
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6 
and vice versa; said second jack moving in direct ratio 
with said first jack and simultaneously therewith. 

4. A foldable fallout shelter as defined in claim in 
which said side stays are shorter than said centre stem; 
said floor ribs are rigid and said roof ribs are flexible, 
causing said roof ribs to assume a substantially domed 
configuration upon said first and second collars being in 
their uppermost positions. 
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