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(54) Nuclear Shelters 

(57) An underground nuclear shelter 
comprises a f ramework of a series of 
transverse metal hoop frames 4 
connected by longitudinal metal 
members 8a, 9a, and metal plates 
cladding said f ramework to define a 
chamber having two hatches 23, 2 4 in 
the roof 15, a shaft 2 1 , 2 2 above each 
o f t h e hatches, one of the shafts 2 2 
providing accommodat ion for an air 
inlet and optionally an air f i l ter 28, the 
other shaft 2 1 being an access shaft, 
and a shield cover 25, 26 movable 
horizontally to close each of said 
hatches. The shield cover contains 
material to protect against radiation 
and to capture neutrons. T w o or more 
shelter units can be linked. 

The drawings originally filed were informal and the print here reproduced is taken from a later filed formal copy. 
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SPECIFICATION 
Improvements in Nuclear Shelters 

This invention relates to nuclear shelters 
intended for installation underground. It is an 

5 object of the invention to provide a shelter which 
in combination with earth around and over it can 
protect its occupants from nuclear warfare, 
nuclear accidents, "fallout", or chemical or 
biological warfare. 

10 According to the present invention, a nuclear 
shelter comprises a framework based upon a 
series of transverse metal hoop frames connected 
by longitudinal metal members, metal plates 
cladding said framework to define a chamber 

15 having walls, a base and a roof, at least one hatch 
in the roof thereof, a shaft above said hatch or 
each of said hatches, and a shield cover to close 
said hatch or each of said hatches. Preferably the 
or each shield cover is movable horizontally to 

20 close said hatch or each of said hatches. 
Preferably the shelter has two hatches and a 

shaft above each ofthe hatches, one of the shafts 
providing accommodation for an air inlet. 
Suitably, the air inlet is provided with a blast 

25 overpressure valve, and an air filter is preferably 
accommodated in the same shaft as the air inlet. 

The metal components referred to above are 
preferably steel. 

One embodiment ofthe invention is illustrated 
30 in the accompanying drawings, in which: 

Fig. 1 is a side elevation of a shelter with side 
panels removed; 

Fig. 2 is a plan view of the shelter with side 
panels in position; 

35 Fig. 3 is an end elevation ofthe shelter with 
end panels removed. 

As shown in the drawings, a nuclear shelter 1 
is designed to be buried underground, the ground 
level being indicated by broken line 2 in Fig. 1. 

40 The shelter 1 has a framework 3 of steel 
channel members. A series of hoop frames 4 
extend transversely, each hoop frame comprising 
a pair of vertical channels 5, and an upper and 
lower transverse channel 6, 7. In the embodiment 

45 as illustrated, there are six hoop frames 4, and 
each one is formed from four channels (4 inchx2 
inch=10 cmx5 cm). The transverse channels 6, 7 
extend the full width ofthe shelter and the vertical 
channels 5 are welded at both ends between the 

50 transverse channels. The hoops are 
interconnected by longitudinal upper and lower 
channel members 8, 9 which extend between 
adjacent hoops, i.e. in the embodiment shown the 
longitudinal frame is made up of five pairs of 

55 upper side channel members 8a, 8b and five pairs 
of lower side channel members 9a, 9b. In 
addition, there are five upper central channel 
members 8c and five lower central channel 
members 9c on the axis of the shelter. At each 

60 end of the shelter there are three vertical channel 
members 12, one on the axis of the shelter, and 
two others spaced halfway between the axis and 
the sides. 

Midway between the hoop frames 4, there are 

65 auxiliary channel members 10 extending from the 
upper channel members 8 to the lower channel 
members 9. The auxiliary channel members 10, in 
the embodiment shown are also 4 inchx2 inch 
(approx. 10 cm x 5 cm) channel, welded into 

70 position. Auxiliary half-span horizontal channel 
members 42 extending from upper channel 
members 8a and 8b to central channel members 
8c and from lower channel members 9a and 9b to 
central channel members 9c are welded in 

75 position, the auxiliary channel members 42 on the 
"a" side being received into the open channel of 
central channel members 8c, 9c. 

The exterior cladding of the shelter comprises 
sheets 11,13 of steel plate of one-eighth inch (3 

80 mm) thickness. Each sheet extends the full height 
of the framework. The sheets 11 on the side of 
the shelter have a width equal to the separation of 
the hoop frames so that adjacent sheets are butt 
joined on the outside flanges of the vertical 

85 channels 5 to which the sheets 11 are welded. 
The sheets 11 are welded at the top and bottom 
to the upper and lower longitudinal channel 
members 8, 9 respectively. The sheets 13 on the 
end of the shelter are butt joined on the central 

90 vertical channel members 12 to which the sheets 
are welded. The sheets 13 are also welded to the 
hoop frames 4 forming the ends of the 
framework. 

The sheets 11 on the side of the shelter are not 
95 welded or otherwise secured to the auxiliary 

channel members 10. 
The top and bottom of the shelter are clad with 

steel sheets 14,15 welded to the framework in a 
similar fashion. The shelter has a floor consisting 

100 of loose wooden boards 16 extending across the 
shelter and resting on the lower longitudinal 
channel members 9a, 9b, 9c. Squares of carpet 
can be laid on the boards. Storage space for 
provisions e.g. food, liquids etc. can be provided 

105 under the boards. 
At one end of the shelter, and offset from the 

axis, there is an entrance shaft 17, while at the 
other end, offset on the other side of the axis 
there is an air inlet shaft 18 which also serves as 

110 an escape shaft. Each shaft comprises an 
elongate rectangular housing 19,20, on top of 
which (and near the outer end of which) there is a 
square tower 21, 22. The shafts are made of 
channel sections and steel plate welded in a 

11 5 suitable configuration. The basic metal frame of 
the shelter's roof is supplemented with metal 
channel members 43 which are in line with the 
edge ofthe housing closer to the axis and which 
complement the roofs strength and allow for 

120 easy fitting of the shaft unit to the shelter. There is 
a hatch 23, 24 through the top sheet 14 of the 
shelter, in line with the tower 21,22. Each 
housing 19,20 encloses a box 25,26 which is 
carried on wheels 27 and which contains a block 

125 of material capable of capturing neutrons as well 
as protecting against gamma, alpha and beta 
radiations. The depth of the box (and of the 
housing) can be varied, depending upon the 
effectiveness ofthe protective material used. The 
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box 25, 26 can be rolled to and fro, between a 
closed position, in which it blocks the shaft 17,18 
between the hatch 23,24 and the tower 21,22, 
and an open position in which the box is received 

5 in the inner part of the housing 19,20 which is 
not below the tower 21,22. In the embodiment 
shown in the drawings, each housing 19,20 
extends in the longitudinal direction relative to the 
shelter. However, the housings can also be 

10 arranged to extend transversely, so that each box 
25, 26 is rolled transversely across the axis ofthe 
shelter. With this alternative arrangement, the 
housing is mounted on a single roof cladding 
plate, between adjacent hoop frames 4. 

15 Alternatively box 25, 26 can be slid to and fro 
using means other than wheels 27, for example 
rails on which box supports glide or run on roller 
bearings; the rails may be above, below or 
alongside the box. 

20 In the tower portion 22 of the air inlet shaft 18 
there is a three part air filter 28. The top part is a 
preliminary filter for dust and other particulate 
matter, suitably made from filter material used for 
similar purposes in operating theatres. The middle 

25 part is a filter for bacteria and viruses, and is of a 
kind manufactured for operating theatres also. 
The bottom part is a charcoal filter for toxic gases, 
being made up from material used in paint 
spraying workshops, for example. Alternatively, a 

30 single filter can be used for particulate matter, 
bacteria, viruses and toxic gases. The air filter 28 
can be removed from the tower 22 by an 
occupant of the shelter, if shaft 18 must be used 
as an escape route. The air filter may be 

35 removable downwardly into the shelter, or 
upwardly through the shaft. 

Each shaft 17,18 has a cover 29, 30 which 
can be locked in position from outside or inside 
and which can also be opened upwardly from 

40 inside or outside. When a cover is opened 
upwardly from inside, any radioactive dust lying 
on the cover will slide off to one side. Cover 30 
has a perforated portion to permit entry of air but 
to exclude dust. 

45 From the base of tower 22 in shaft 18 air inlet 
pipe 31 passes horizontally out through the wall 
of the housing 20 and then slopes diagonally 
downwards to a hole in the top plate of the 
shelter, into which pipe 31 is sealed. Inside the 

50 shelter, the pipe continues vertically downwards 
to two pumps 32,33, one of which is an electrical 
pump and the other a bellows pump. Air can be 
sucked into the shelter by either pump; the air 
passes through filter 28 before it enters inlet pipe 

55 31. 
The top of air inlet pipe 31 is provided with a 

. blast overpressure valve, as described below. 
In an alternative embodiment ofthe invention, 

the shaft 18 does not contain an air filter. Instead 
60 an air filter is inserted into the air intake system at 

another suitable point, preferably adjacent to the 
pumps 32, 33. The air filter may suitably be 
incorporated into a control unit which includes 
the pumps, and a timing switch for regulating the 

65 intake of air by the electrical pump. A Geiger 

counter may also be included in the control unit, 
in order to measure radio-activity in the air. 

Secured to the exterior of entrance shaft 17 
there are two pipes one of which is an exhaust 

70 pipe 34 and the other of which is a service pipe 
35, through which electric cables and the like 
may enter the shelter. The pipes 34, 35 terminate 
at the top in cowled outlets. The two pipes have a 
short upper vertical portion from which they slope 

75 diagonally downwardly and terminate in a short 
lower vertical portion, passing through a hole in 
the top plate 15 ofthe shelter. Each pipe 
therefore has two blends, so as to cause minimal 
reduction in the "protection factor" ofthe shelter. 

80 Secured below plate 15, inside the shelter at the 
end of the exhaust pipe, there is a blast 
overpressure valve 40. 

A blast overpressure valve allows air to be 
admitted to or exhausted out of the shelter 

85 provided that the pressure difference between the 
interior and exterior does not exceed 5 p.s.i. (34.5 
kN/m2). In the event of an explosion outside the 
shelter, the valve prevents a pressure increase 
inside the shelter and also, if the blast causes a 

90 reduced pressure outside the shelter, the valve 
prevents all the air being sucked out of the 
shelter. 

A ladder 36 is provided inside the shelter. This 
ladder has legs 37 extending perpendicularly from 

95 it at its ends. The upper leg terminates in a hook 
formation. The ladder can be suspended from and 
hooked on to a horizontal bar 38, 39 secured to a 
vertical channel member 5 and an auxiliary 
channel 10, just below the hatch 23,24. The 

100 ladder can also be unhooked from the wall to 
form a support for a seat. 

An ion exchange unit is provided inside the 
chamber to reduce anxiety levels and improve 
alertness among the occupants. The ion exchange 

105 unit is a battery or mains operated unit which 
produces negative ions. 

The shelter is designed to be buried in a hole in 
the ground, most suitably on a base into which 
longitudinal girders are laid. A rigid foundation 

110 such as concrete, is not desirable. A rectangular 
block of concrete is cast or laid on top of the part 
of each of the housings 19,20 which is not 
covered by a tower 21,22. Earth is filled in 
around and over the shelter up to a level near the 

115 top of each of the shafts, suitably providing a 
covering of earth 1 metre deep. 

If desired, two or more shelter units can be 
joined together at right angles, with access from 
one unit to another being provided by removing a 

120 half sheet from the wall of each unit and providing 
a linking tunnel of steel plates. The doorway and 
tunnel should have a width equal only to one half 
the width of a sheet 11,13. 

An interior wall 44 of steel plate is installed 
125 across the shelter at the first hoop frame 54 

inwardly from the entrance hatch 23. A doorway 
45 having the width of a half sheet is provided in 
the wall at the opposite side of the shelter from 
the ladder 36. The entrance route to the shelter 

130 then involves a vertical descent, a right angle 
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change to a horizontal transverse and a right 
angle turn to pass through the door in the interior 
wall. The compartment between the interior wall 
44 and the adjacent end wall may be used to 

5 accommodate toilet facilities e.g. a chemical 
toilet. Alternatively, portion of the chamber can be 
curtained off to accommodate the toilet facilities. 

A shelter 2.3 mx2.3 mx4.5 m approximately 
can provide living accommodation for a family of 

10 eight in the event of a nuclear attack or accident. 
The shelter when installed can provide a 
protection factor of 1000, which compares 
favourably with a maximum protection factor of 
between 2 and 10 (according to the U.S. 

15 Department of Defense) for an average house 
with the best possible safety precautions. 
Protection factor is the relative rate of protection 
from radiation received in the protected location 
as compared to the amount received in an 

20 exposed location. A protection factor of 500 for a 
shelter means, simply, that radiation is cut to 
1/500th of that outside. A factor of 1000 will give 
virtual immunity to radiation. 

If two or more shelter units are combined, each 
25 unit may have a single shaft and hatch. For 

example, when two units are connected together, 
one unit may have the access shaft 17 while the 
other unit may have the air inlet shaft 18, with air 
being pumped through both units by pumps 32, 

30 33. 

In an alternative embodiment, a single shelter 
unit may have a single shaft and hatch, the 
functions of the access shaft and air inlet shaft 
being combined. 

35 If desired, auxiliary air pipes may be provided 
outside the shelter, extending from openings in a 
side wall of shaft 18 for a distance of several 
metres, or more, preferably to higher ground or to 
a wall rising above the level of the ground. The 

40 ends of these pipes are preferably located at a 
higher level than the top of shaft 18 and they may 
be provided with perforated caps to admit air but 
exclude dust Such auxiliary air pipes are useful if 
shaft cover 30 becomes covered, for example 

45 with rubble or water. 

Claims 
1. A nuclear shelter comprising a framework 

based upon a series of transverse metal hoop 
frames connected by longitudinal metal members, 

50 metal plates cladding said framework to define a 
chamber having walls, a base and a roof, at least 
one hatch in the roof thereof, a shaft above said 
hatch or each of said hatches and a shield cover 
to close said or each of said hatches. 

55 2. A nuclear shelter according to claim 1 which 
has two hatches, and a shaft above each of said 
hatches, one of the shafts providing 
accommodation for an air inlet. 

3. A nuclear shelter according to claim 1 or 2, 
60 wherein the or each shield cover is movable 

horizontally to close said hatch or each of said 
hatches. 

4. A nuclear shelter according to any of the 
preceding claims, wherein the or each shield 

65 cover is slidable in an elongated housing mounted 
on the roof of the shelter. 

5. A nuclear shelter according to any of the 
preceding claims, wherein the or each shield 
cover is slidable on wheels between a closed 

70 position, in which it blocks the respective shaft 
and an open position in which it permits access 
from the chamber to the respective shaft. 

6. A nuclear shelter according to any of the 
preceding claims having an air filter 

75 accommodated in the air inlet shaft. 
7. A nuclear shelter according to any of claims 

1—5 having an air filter in the air intake system 
between the air inlet and the chamber. 

8. A nuclear shelter according to claim 6 or 7, 
80 wherein the air filter comprises a filter for 

particulate matter, for bacteria and viruses, and 
for toxic gases. 

9. A nuclear shelter according to claim 6, 
wherein the air filter is removable from the air 

85 inlet shaft by an occupant of the shelter to permit 
the shaft to be used as an escape shaft. 

10. A nuclear shelter according to any of the 
preceding claims which has a pump system either 
electrically or manually operated for circulating air 

90 in the chamber. 
11. A nuclear shelter according to claim 2 

having an inlet pipe leading from the air inlet to 
the chamber, at least part of the length of said 
pipe being inclined to the vertical. 

95 12. A nuclear shelter according to any of the 
preceding claims having at least one exhaust pipe 
leading from the chamber to a height 
approximately level with the top of the shaft(s), 
said pipe having at least part of its length inclined 

100 to the vertical. 
13. A nuclear shelter according to claim 11 or 

12, wherein each or either of said pipes has at 
least 2 bends therein. 

14. A nuclear shelter according to any of 
105 claims 11—13, wherein a valve system is 

provided on each pipe to maintain a pressure 
within the shelter which would not be injurious to 
the occupants. 

15. A nuclear shelter according to any of the 
110 preceding claims having an ion exchange unit in 

the chamber. 
16. A nuclear shelter according to any of the 

preceding claims having a floor spaced from the 
base, so that provisions can be stored under the 

115 floor. 
17. A nuclear shelter according to any of the 

preceding claims having an interior wall across 
the chamber to define a compartment to 
accommodate toilet facilities. 

120 18. A nuclear shelter according to any of the 
preceding claims, wherein the or each of the hoop 
frames, longitudinal members and cladding plates 
are made of steel. 



4 GB 2 082 224 A 4 

19, A nuclear shelter substantially as described drawings or as modified in the description of 
herein with reference to the accompanying alternative embodiments. 
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