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Description

[0001] The present invention relates to building safety
systems, and more particularly to safety systems for
protecting workers working at elevated heights.
[0002] When a brick or similar building such as a
house is being built, the walls are built course by course.
Scaffolding is normally erected around the outside of the
building, and its height is raised as the construction of
the building progresses. This scaffolding provides a rea-
sonably sound work surface on which the workers can
operate, and safety devices such as rails can be includ-
ed fairly easily.
[0003] However, internal walls and floors also have to
be installed. Joists for internal floors are normally in-
stalled as their heights are reached, and internal walls
are constructed generally somewhat after the internal
floors. There is therefore a danger of workers falling in
the interior of the building. Scaffolding is not normally
erected in the interior of the building, because of the
complexities of constructing the internal floors and walls
if scaffolding is present and the difficulties of removing
such scaffolding without damage as the internal floors
and walls and other fittings are installed. Further, falls
from even relatively modest heights onto scaffolding, or
the relatively rigid planking which scaffolding supports,
can themselves be dangerous.
[0004] The main object of the present invention is to
provide a safety device which reduces the risk of injury
from falls inside a building being constructed.
[0005] A variety of proposals have been made in the
past for inflated safety cushions. Thus DE 23 02 248,
Kutschera shows a life-saving inflatable cushion for sav-
ing people jumping from buildings, with a pressure-reg-
ulating valve, which may comprise a central compart-
ment with a surrounding tube. FR 2 277 600, Dupeyroux
shows an inflatable bag with compartments, for catching
people jumping from heights and for providing flotation.
US 5 150 767, Miller/Air Cruisers shows an impact cush-
ion with internal chambers and controlled gas flow be-
tween the chambers on impact, again for saving people
jumping from buildings.
[0006] All of these devices are intended primarily for
use when people are expected to jump from buildings,
typically when there is a fire. The device will be brought
to the scene by the emergency service and deployed
appropriately.
[0007] Because of tile likely high impact forces in-
volved, the bags can be multi-chambered with valves
coupling the chambers to allow controlled air flow be-
tween the chambers in response to a person landing on
the bag.
[0008] The general purpose of the present invention
is to provide safety of a different kind, and more specif-
ically passive safety for people working on buildings,
typically buildings in the course of being constructed.
Although it might be possible to provide an array of bags
of the above types, the cost would be large and the ef-

fectiveness would be limited.
[0009] Accordingly the present invention provides
safety apparatus for use with buildings, comprising
pump means and bag means inflatable thereby to cush-
ion a person failing thereon, characterized in that the
bag means comprise a plurality of chambers coupled
together by valves controllable to isolate or interconnect
the chambers such that the bag means can be adjusted
to a desired plan shape
[0010] The bag means preferably comprises a bag
having internal dividers dividing it into segments and
valve means for controllably coupling the segments to-
gether. The bag means may also comprise a plurality of
separate bags which can be coupled together. Cover
means may be provided for covering the coupled bags.
The bag means may include internal bracing for shape
control. Alarm means may be provided for indicating
over- and/or under-pressure.
[0011] It will be realized that this apparatus can also
be used in other situations, eg the maintenance or repair
of the interiors of buildings, or even adjacent to the out-
side of buildings and similar structures.
[0012] The invention also provides a method of pro-
tecting workers on elevated portions of a budding com-
prising providing inflated bag means as just defined
claim in the interior of the building or parts thereof and/
or adjacent the outside of the building or parts thereof.
[0013] Further features of the invention will become
apparent from the following detailed description of safe-
ty apparatus embodying the invention and various mod-
ifications thereof, given by way of example and with ref-
erence to the drawings, in which:

Fig. 1 is atop view of a bag together with associated
components;
Fig. 2 is a partial sectional perspective view of the
bag; and
Fig. 3 is a perspective view of a second form of bag.

[0014] Referring to Fig. 1, the apparatus comprises
an inflatable bag 10 which is fed by an air pump 11. The
bag is primarily intended for use in the interior of partially
built buildings, where it will placed in a room which is
defined by partially or fully built walls. A ground sheet of
protective material is preferably first laid over the floor
of the room, to protect the bag from damage (eg abra-
sion) from roughnesses on the floor, articles on the floor,
small projections through the floor, etc, and the bag is
laid out in the room in tile deflated condition. The pump
11 is then connected to the bag, which is thereby inflat-
ed. A cover sheet is preferably placed over the bag, ei-
ther before or after inflation.
[0015] The bag has a height of around 1.5 m when
inflated. If a worker working on the building in the region
above the bag should accidentally fall, they will land on
the bag, which will cushion their fall and reduce or pre-
vent injury. The bag will typically be inflated to a pressure
of a few psi (20 kPa), preferably 1-2 psi (20-40 kPa).
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This is somewhat greater than required to ensure virtu-
ally no injury to a worker falling from a height of a few
metres and landing flat (prone or supine), and should
largely ensure safety for workers falling awkwardly (eg
at awkward angles or head first).
[0016] The bag is not intended to be perfectly air-tight.
Further, it will be liable to be damaged, eg by heavy
pointed tools which may be dropped on it. After the bag
has been inflated, therefore, the air pump 11 will nor-
mally be kept running permanently, to maintain the in-
flation of the bag. To control the forces on the walls of
the room, it may be desirable to control the pressure in
the bag. This may be done by manually reducing the
pump speed and power once the bag reaches the in-
tended pressure, by providing a pressure relief valve
which limits the pressure, or by providing a pressure
sensor which controls the pump.
[0017] If desired, farther bags in other rooms may be
driven from the same pump 11, by providing junctions
14 and further branches 15 in the outlet pipe from the
pump. One-way valves are preferably included in the
piping and/or entry points to the bags if this is done.
[0018] The size of the bag 10 can conveniently be
around 5 x 7.5 m, and it can therefore be used in a room
of up to that size. For smaller rooms, the bag can be
used without change. However, using the bag in that
way in a smaller room will result in the top (and bottom)
surfaces of the bag bulging greatly. This effect can be
reduced by providing the bag with internal bracing ele-
ments connected between the top and bottom surfaces,
but folding into substantial hills and valleys will still oc-
cur. To reduce this effect, the bag is therefore divided
internally into 3 x 5 segments, as indicated. These seg-
ments are connected to each other by means of valves
which can be manually opened or closed. The effective
size of the bag can therefore be adjusted to match the
size of the room it is to be used in.
[0019] Of course, a range of bags of smaller sizes can
also be produced, for use in situations where the maxi-
mum size of the rooms to be protected are known to be
substantially less than 5 x 7.5 m.
[0020] The bag is shown as divided into 3 rows of 5
segments per row. The segments are shown as all of
the same size, which will therefore be around 1 x 2.5 m.
It may however be desirable for the segments to be of
different sizes. There may for example be a large central
segment, with say 3 narrow segments of say around
0.25 m width on one side and 2 or 3 medium segments
of say aronnd 1 m width on its other side. By closing off
suitable combinations of narrow and medium segments,
the width of the bag may thus be adjusted in 0.25 m
steps -over a total range of 3 or 4 m. The bag may sim-
ilarly have narrow and medium segments along its other
sides to adjust its length. (This may involve further small
square and rectangular segments at the corners.)
[0021] As noted above, the bag has internal vertical
bracing elements in at least the larger segments, to keep
its upper surface reasonably flat. This will also keep the

lower surface reasonably flat. The flatness of the lower
surface is not so important as the flatness of the upper
surface, but both surfaces should be reasonably flat, to
reduce bounce -when a worker falls on the bag. These
bracing elements may be in the form of sheet material
(with holes cut out so that air can move freely in each
segment), or straps or rope-like ties. Horizontal bracing
elements can similarly be provided in one or both direc-
tions to hold the sides of the segments reasonably flat
in the vertical plane. It is the outside walls of the outer-
most inflated segments of the bag whose bulging may
need to be controlled or limited; the shape of the divi-
sions between inflated segments inside the bag are not
of particular interest (and will tend to be flat anyway).
[0022] It may be desirable for the outer parts of the
top of the bag to be slightly higher than the main body
of its upper surface. This can be achieved by making
the outer segment along each side of the bag slightly
higher than the other segments, and by segment cou-
pling means which allow the innermost and outermost
segments to be inflated but allow desired intermediate
segments to be closed off and left uninflated. The outer
segments may also be designed to be slightly wider, ie
wedge-shaped, so that they are slightly wider at the top
than at the bottom.
[0023] The bag as so far described is adapted for use
in rectangular moms. For rooms which are irregularly
shaped, the bag may be adjusted to match the maxi-
mum dimensions. It is however desirable to be able to
couple bags together, so that additional and separate
small bags may be attached to the main bag, as indicat-
ed at 12 in Fig. 1. For this, it is desirable to provide the
bags with mechanical coupling means so that they may
be attached to each other along the top and bottom edg-
es, and also with pneumatic coupling means so that they
form a common pneumatic space. The small bags may
be rectangular, as shown, or other shapes.
[0024] The mechanical coupling means may have
any convenient form, typically consisting of male and fe-
male elements such as such as hooks and eyes, or may
comprise short straps and buckles.
[0025] As stated above, it is desirable to provide a
cover sheet over the bag. This will protect the bag itself
to a considerable extent from damage from articles
dropped on it. It will also effectively seal any slight gaps
between coupled bags, and also the gaps between seg-
ments of a bag if an intermediate segment is kept de-
flated as described above. Fixing means may be pro-
vided for fixing the cover in place; such fixing means
may be similar to the coupling hooks for coupling bags
together, or the coupling hooks may also be used as
cover fixing means. As an alternative to a single large
cover, cover strips may be used which can be fixed
along the joins between bags or across uninflated seg-
ments. For such cover snips, the fixing means may be
of the hook and eye material type.
[0026] To minimize the chance of a worker falling be-
tween the bag and a wall, it is desirable to use a bag
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which is slightly larger than the room in which it is used,
to ensure that the bag presses against the wall. Howev-
er, excessive loading on the walls should generally be
avoided.
[0027] If the main bag assembly is chosen or adjusted
to be slightly smaller than the room, it may be convenient
to use a border bag, placed around the border or periph-
ery of the main bag assembly (the main bag 10, together
with any auxiliary bags 11) to fill in any gap between the
main bag assembly and the walls of the room. The bor-
der bag will be placed at the top edge of the main bag
assembly, preferably being attached to fixing points part
way down the sides of the main bag assembly or along
the bottom edges of that assembly, eg by suitable
straps. The border bag will preferably be profiled to pro-
trude above the general surface level. of the main bag
assembly and to have its upper surface sloping down-
wards towards the main bag assembly. The cover or
cover strips may also be used to cover the join between
the main bag assembly and the border bag.
[0028] Alarm means may be provided for indicating
loss of pressure in the bag. To avoid the complications
of electronic sensing, a whistle may be used, in conjunc-
tion with a pressure valve which closes if the pressure
exceeds the lower safe limit. This may be connected in
series with a control valve which can only be opened
slowly. When the bag is being inflated, the control valve
will be closed. The control valve will be manually opened
when the bag is fully inflated; as the control valve opens,
so the pressure at its outlet will rise slowly, and the whis-
tle will sound briefly before the pressure rises to the point
at which the pressure valve closes. This will prevent the
whistle from sounding continuously while the bag is be-
ing inflated, but will provide a check on the operation of
the alarm. (The alarm may be checked at any time by
closing and re-opening the control valve.) Similar alarm
means may be provided for indicating excessive pres-
sure.
[0029] Fig. 2 is a simplified sectional view of one end
of the bag 10. The bag is divided into 3 segments 20-22
by internal walls 23 and 24, which may be made of the
same material as the outer walls of the bag. These in-
ternal walls include valves 25, which can conveniently
be around 100 to 150 mm in diameter. One or more
valves may be provided between each pair of adjacent
segments. Each valve may consist of a screw-threaded
neck and a cap which can be screwed onto the neck to
close the valve or unscrewed and removed from the
neck to open the valve. A cord preferably attaches the
cap to the neck, so that the cap cannot become lost in
the bag segment when the valve is opened. The seg-
ment adjacent to the valve has a slot.26 in its sarface
as shown. This slot has a zip or the dike to keep it nor-
mally closed, but can be opened to allow an operator
access to the valve to open or close it.
[0030] Each segment also has an internal brace 27
which helps to keep its top and bottom surfaces from
bulging excessively when inflated. The braces 27 may

conveniently be made of the same material as the outer
walls of the bag, with a suitable number of holes 28 in
them to ensure that there is no significant restriction on
the distribution of air throughout the segment. These
braces also control the bulging at the ends of the seg-
ments.
[0031] Horizontal braces (not shown) may also be
provided if desired, running across the segments. Such
braces will have to be of the cord or strap type, passing
through the holes 28 in the vertical braces 27.
[0032] Valves 30, similar to the valves 25, are provid-
ed at suitable points around the periphery of the bag 10.
One of these valves may be used as the air inlet from
the pump 11. Others may be used to couple auxiliary
bags 12 to the main bag 10 (or to couple auxiliary bags
together), using short lengths of connecting hose similar
to the hose from the pump 11. These outer valves may
also be used to deflate the bag when it is being removed
from the room. The slots 26 may also be used for this
pnrpose, and further similar slots (not shown) may be
provided if desired.
[0033] The valves 30 may be of any convenient form,
such as male and female press fit connectors, bayonet
type connectors, all male press fit connectors with sep-
arate short double female coupling elements (or vice
versa), etc. External valves which are not used to couple
two bags together or as feed valves must of course be
closed off. This can be done by providing stop elements
which can be attached to the valves, or by providing in-
ternal flaps in the bags which can be used to close off
the valves similarly to the internal valves 25.
[0034] A row of fixing means 31 is provided around
the top edge of the bag, for coupling bags together and/
or fixing a cover sheet over the bag or bags. The fixing
means may be of the spring hook type, so that they can
be safely linked together but can easily be unlinked
manually when desired.
[0035] Similar fixing means may be provided along
the top and bottom of the bag opposite the internal walls
23 and 24, so that uninflated segments can be mechan-
ically held collapsed and empty.
[0036] Fig. 3 shows a slightly modified form of bag 35,
consisting of a single segment of generally rectangular
shape. Male connectors 36 are provided along one long
top edge and an adjacent short top edge and the corre-
sponding bottom edges; and female connectors 37
along the remaining top and bottom edges, for attaching
the bags together. The bag also has diagonal internal
braces 38 to hold it in approximately rectangular shape
when inflated.
[0037] In the claims, all references in parentheses to
technical features are references within the meaning of
Rule 29(7), whether the reference are to individual fea-
tures within specific figures or to complete figures, and
are not to be taken as implying reliance on those fea-
tures within the meaning of Rule 29(6).
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Claims

1. Safety apparatus for use with buildings, comprising
pump means (11) and bag means (10,12) inflatable
thereby to cushion a person falling thereon, char-
acterized in that the bag means comprise a plural-
ity of chambers (Fig. 1) coupled together by valves
(25,30) controllable to isolate or interconnect the
chambers such that the bag means can be adjusted
to a desired plan shape (Fig. 1).

2. Safety apparatus according to claim 1 character-
ized in that the bag means comprises a bag (10)
having internal dividers (24) dividing it into seg-
ments and valve means (25) for controllably cou-
pling the segments together.

3. Safety apparatus according to either previous claim
characterized in that the bag means comprise a
plurality of separate bags (10,12) which can be cou-
pled together.

4. Safety apparatus according to claim 2 character-
ized by means comprising pneumatic coupling
means (30) and mechanical linking means (31,36)
for coupling together a plurality of bags.

5. Safety apparatus according to either of claims 3 and
4 characterized by cover means for covering the
coupled bags.

6. Safety apparatus according to any previous claim
characterized by internal bracing (27,34) in the
bag means for shape control thereof.

7. Safety apparatus according to any previous claim
characterized by alarm means for indicating over-
and/or under-pressure.

8. A method of protecting workers on elevated por-
tions of a building comprising providing inflated bag
means of any previous claim in the interior of the
building or parts thereof and/or adjacent the outside
of the building or parts thereof.

Patentansprüche

1. Sicherheitsvorrichtung für den Bau mit einer Pum-
peneinrichtung (11) und einer Kissenanordnung
(10, 12), die durch die Pumpeneinrichtung aufblas-
bar ist, um eine darauffallende Person abzufedern,
dadurch gekennzeichnet, daß die Kissenanord-
nung eine Mehrzahl von Kammern (Fig. 1) aufweist,
die miteinander über Ventile (25, 30) verbunden
sind, welche steuerbar sind, um die Kammern ge-
geneinander abzusperren oder miteinander zu ver-
binden, so daß die Kissenanordnung auf eine ge-

wünschte Grundrißform eingestellt werden kann
(Fig. 1).

2. Sicherheitsvorrichtung nach Anspruch 1,
dadurch gekennzeichnet, daß die Kissenanord-
nung ein Kissen (10) mit inneren Teilungswänden
(24) aufweist, durch die das Kissen in Segmente
unterteilt wird, und daß Ventile (25) vorgesehen
sind, um die Segmente steuerbar miteinander zu
kuppeln.

3. Sicherheitsvorrichtung nach einem der vorherge-
henden Ansprüche,
dadurch gekennzeichnet, daß die Kissenanord-
nung mehrere getrennte Kissen (10, 12) aufweist,
die miteinander gekuppelt werden können.

4. Sicherheitsvorrichtung nach Anspruch 2,
gekennzeichnet durch Mittel, welche eine pneu-
matische Kupplungseinrichtung (30) und mechani-
sche Verbindungsmittel (31, 36) aufweisen, um
mehrere Kissen miteinander zu kuppeln.

5. Sicherheitsvorrichtung nach einem der Ansprüche
3 und 4,
gekennzeichnet durch Abdeckmittel zum Abdek-
ken der miteinander gekuppelten Kissen.

6. Sicherheitsvorrichtung nach einem der vorherge-
henden Ansprüche,
gekennzeichnet durch eine innere Ausstelfung
(27, 34) in der Kissenanordnung, um eine Einstel-
lung der Form zu bewirken.

7. Sicherheitsvorrichtung nach einem der vorherge-
henden Ansprüche,
gekennzeichnet durch eine Alarmeinrichtung zur
Anzeige eines Überdruckes und/oder eines Unter-
druckes.

8. Verfahren zum Schutz von Arbeitern, die in erhöh-
ten Abschnitten eines Gebäudes tätig sind, bei wel-
chem eine aufblasbare Kissenanordnung nach ei-
nem der vorhergehenden Ansprüche im inneren
des Gebäudes oder in Teilen des Gebäudes und/
oder benachbart zur Außenseite des Gebäudes
oder von Teilen hiervon vorgesehen wird.

Revendications

1. Dispositif de sécurité pour utilisation avec des bâti-
ments, comprenant des moyens de pompage (11)
et des moyens formant sac (10, 12) gonflables, de
manière à faire office de coussin pour une personne
chutant sur lui, caractérisé en ce que les moyens
formant sacs comprennent une pluralité de cham-
bres (figure 1) couplées ensemble par des valves
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(25, 30) pouvant être commandées, afin d'isoler et
d'interconnecter les chambres, de manière que les
moyens formant sac puissent être ajustés à une for-
me plane souhaitée (figure 1).

2. Dispositif de sécurité selon la revendication 1, ca-
ractérisé en ce que les moyens formant sac com-
prennent un sac (10) ayant des divisions internes
(24) le divisant en des segments et des moyens for-
mant valve (25) pour coupler de façon contrôlable
ensemble les segments.

3. Dispositif de sécurité selon l'une quelconque des
revendications précédentes, caractérisé en ce
que les moyens formant sac comprennent une plu-
ralité de sacs (10, 12) séparés pouvant être couplés
ensemble.

4. Dispositif de sécurité selon la revendication 2, ca-
ractérisé par des moyens comprenant des moyens
de couplage pneumatique (30) et des moyens de
liaison mécanique (31, 36) pour assurer le couplage
ensemble d'une pluralité de sacs.

5. Dispositif de sécurité selon l'une quelconque des
revendications 3 et 4, caractérisé par des moyens
de couverture, afin de couvrir les sacs ayant été ac-
couplés.

6. Dispositif de sécurité selon l'une quelconque des
revendications précédentes, caractérisé par un
entretoisement interne (27, 34), placé dans les
moyens formant sac pour permettre le contrôle de
leur forme.

7. Dispositif de sécurité selon l'une quelconque des
revendications précédentes, caractérisé par des
moyens d'alarme devant indiquer l'occurrence d'un
excès de pression et/ou d'une insuffisance de pres-
sion.

8. Un procédé de protection de travailleurs oeuvrant
sur des parties élevées d'un bâtiment, comprenant
la fourniture de moyens formant sac gonflés selon
l'une quelconque des revendications précédentes
à l'intérieur du bâtiment ou de parties de celui-ci et/
ou de façon adjacente à l'extérieur du bâtiment ou
de parties de celui-ci.
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