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(57) Abstract: The invention is a new lighting system constituted by a
bearing structure (S) that can be inflated manually, with the mouth or elec-
trically with fans, made of fabric or plastic material and provided with one
or more light sources (L) at its top and with a support base (B) to its bot-
tom. This bearing structure (S) comprises an airtight air tube provided with
a suitable valve system (VG, VS, VR) for the inlet, maintenance and out-
let of air and with a manual or automatic system that operates the fans and
opens the air inlet valves (VG, VR) to keep a constant pressure inside the
structure (S). The pressure can be measured by a set of sensors (PS, PI)
connected to a logic circuit that gives or denies consent for the operation
of the fans and of the valve. The bearing structure (S) can be produced by
combining two surfaces, an inner one suitable for ensuring airtightness and
an outer one suitable for ensuring mechanical resistance. The operation of
the fans and the valves can be controlled by a timer instead of a logic cir-
cuit.
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TITLE
LIGHTING SYSTEM WITH INFLATABLE STRUCTURE
DESCRIPTION

The invention concerns the sector of lighting systems and in particular it concerns

lighting systems provided with lamps, whose bearing structure, which supports
the light source at a given height, is made of fabric and is operative thanks to an
inflation system where pressurized air is constantly blown into the structure by
means of fans or compressors.

Patent n. WO 99/47853 (MEDICI G.) is known, which concerns emergency
lights. In the mentioned lights the bearing structure is constituted by a cylinder, or
other elements with similar shape, whose shape is maintained owing to the
pressure created inside it. The structure obtained in this way is capable of lifting a
light source at the desired height, with no need to use metal structures (telescopic
tubes, poles or reticulated structures). ‘

The advantages offered by this system are its reduced weight and dimensions and
the possibility to position the light source at considerable heights by modifying
the pressure and giving the correct shape to the bearing structure, since in this way
it is possible to light very wide areas.

Compared to traditional systems (usually constituted by lamps positioned on
poles, reticulated structures or improvised supports), however, the system with
bearing structures inflated by constantly blowing air into them has the drawback
that it is very noisy, due to the operation of the fans or compressors.

In fact in some specific cases, for example in the case of restaurants, campsites,
outdoor events, it is necessary to use noiseless systems, in order not to cause
disturbance.

Usually, when forced ventilation systems are used, noise is generated by both the
air flow and the mechanical movement of the components comprising the driving
unit (motors, fans, etc.). Noise can be reduced through the application of silencing
systems, like deadening surfaces, sound "traps", partitions.

Compared to these systems, which limit but don’t eliminate the problem, the
invention represents an original solution, since:

a) the bearing structure is airtight;

PCT/IT02/00063
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b) the inflation of said structure can be carried out mechanically, manually, by
blowing with the mouth or using suitable fans;

c) the operation of any fans and noisy equipment used to maintain the internal
pressure and therefore the stability of the structure is confined to the time required
for the inflation;

d) it is possible to provide the bearing structure with an automatic system to check
the internal pressure.

The components of the lighting system are the following:

1. ground support base comprising a container that acts as a ballast and/or as a
container for the electrical and mechanical components necessary for the
operation of the system;

2. cylindrical or conical bearing structure for the light source;

3. light source.

The bearing structure can be inflated in the following ways:

a) manually, by means of a simple pump;

b) by blowing air into the structure with the mouth;

c) electrically, by operating suitable fans and/or compressors housed in the base.
The inflation of the bearing structure carried out as described above allows the
bearing structure to extend upwards, thus bringing the light source, if this is
placed on its top, at the ideal height for the optimization of the lighting effect.

The inflation of air, be it carried out manually or with the mouth, is possible
owing to the presence of special valves positioned on the outer wall of the bearing
structure. If the air is blown in electrically by means of fans or compressors
positioned inside the base, it is necessary to install non-return valves or
mechanisms on the air inlet. For this purpose the system can be equipped with a
solenoid valve or a unidirectional diaphragm valve or, alternatively, the lifting and
lowering movements of the lower wall of the cylinder due to the action of the fans
may be exploited. In fact, if a hole with proper diameter is made on the lower
section of the cylinder, when the air is forcedly blown in, that part of the cylinder
lifts from its support plane and the air is free to get into the cylinder. When the
operation of the fans is interrupted, the same section lowers immediately due to
the pressure difference between the inside and the outside of the cylinder. Due to

the lowering movement, the air inlet hole automatically rests on the base surface,
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thus ensuring airtightness. To obtain perfect tightness, it is possible to make the
support base with a suitable curve (spherical cross section) and to surround the
hole of the cylinder base circular cross section with suitable O-rings.
Independently of the system used, when the valve is closed the operation of the
fan is interrupted and vice versa.

To guarantee that the pressure inside the bearing structure does not drop, the walls
of the bearing structure itself must be airtight.

In the systems in which a constant air flow is used to maintain the inside pressure,
the bearing structure is generally made of acrylic fabric with a given porosity. The
air escape due to such porosity justifies and makes necessary the constant supply
of air and pressure to the inside of the structure.

In our case the bearing structure comprises an airtight inner air tube made of heat-
sealed plastic material and an external fabric having mechanical characteristics
suitable for ensuring the soundness of the air tube and maintaining the desired
shape of the bearing structure, at the same time limiting the elasticity of the
internal air tube and its possible deformations due to pressure. Said fabric can be
made of natural fibres, like cotton, or acrylic fibres, like Dacron and its
derivatives.

It is also possible to combine different materials having the necessary airtightness
and appropriate mechanical characteristics.

The light source can be positioned inside or outside the bearing structure, at its top
or at its base.

The bearing structure is fixed to the base, where the air inlets are obtained.

The operating mechanism is the following:

1. upon setting the system at work, the operator provides for inflating the bearing
structure either manually, or with his mouth, or electrically, by means of a special
switch. When the structure has been inflated, the operator releases the switch, thus
interrupting the air flow into the bearing structure, and the valve closes;

2. in particular in bearing structures characterized by considerable dimensions,
and considering that pressure drops due to the imperfect tightness of the air tube
cannot be excluded, it may be necessary that the fans automatically start working

again when the pressure falls below the minimum value required to allow the

PCT/IT02/00063



10

15

20

25

30

WO 02/063207

bearing structure to act as a support. This automatic operation can be obtained in
three ways, depending on the uses for which the lamp is meant:

a) according to the setting defined during the design phase;

b) according to time intervals to be decided by the user;

¢) automatically, in case of pressure drops below a given value.

The automatic operation as per point 2a is obtained thanks to the coordinated and
pre-defined action of preset timers.

The timers start working, operate the fans, open the valve and determine how long
air must be blown into the bearing structure to reach the pressure value necessary
for its stability.

The automatic operation as per point 2b requires the installation of a coordinated
system of timers that can be set directly by the user.

The automatic operation as per point 2c requires the installation inside the bearing
structure of electronic pressure sensors, with the aim to regulate the air flow into
the bearing structure or to automatically interrupt said flow. In this case, the
operation of the system is guaranteed by the installation of a logic circuit ensuring
the correct working of the two sensors.

Instead of the solenoid valve, also a unidirectional diaphragm valve can be used to
close the air outlets, the opening or closing of said unidirectional diaphragm valve
being determined by the start or stop of the air flow generated by the fans.
According to a third system, a central hole with suitable diameter is provided on
the lower section of the bearing structure and on the support base there is a
support plane against which the hole rests in static conditions.

When air is blown into the bearing structure, the fans lift the base section of the
structure from the support plane, thus freeing the hole through which the air
passes into the bearing structure. Once the fans have stopped, the internal pressure
present inside the bearing structure pushes the base section downwards and the
hole rests on the support plane, which ensures the required tightness.

The light source is constituted by high or low-voltage incandescent lamps or
discharge lamps. These sources can be positioned inside or outside the bearing
structure, at its top or at its base.

The position of the light source on top of the bearing structure offers obvious

advantages, since light propagates with the maximum efficiency. However, it may
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be necessary to position the light source at the base of the bearing structure. When
the light source is positioned at the base of the bearing structure, the light beam
must be projected towards the top and concentrated on a reflecting surface, so that
light is properly propagated towards the outside. The reflecting surface at the top
makes it possible to optimize light propagation, with lighting effects that are
similar to those obtained when the light source is positioned on top of the bearing
structure. To optimize these effects, it is necessary to concentrate the light beam
as much as possible on the reflecting surface positioned on top of the bearing
structure. In this case, the concentrated projection of the light beam on the top of
the bearing structure is obtained by means of parabolic surfaces and/or lenses
positioned near the light source.

However, there may be the problem of spreading light even inside the bearing
structure, if also this structure must be lit. In this case, the diffusion of light inside
the bearing structure is achieved through the application of a plate in transparent
material on top of the structure. If the light source is positioned at the base of the
bearing structure, the transparent plate will be placed at the base of the bearing
structure, with reflecting surfaces on its top.

To increase the effect of light diffusion on the walls of the bearing structure, at the
same time guaranteeing uniform lighting, it is possible to apply on the inner
surfaces of the bearing structure substances capable of properly reflecting the light
beam.

The fans and the light source can be powered with high or low voltage.
Considering that, for safety reasons, for the use of an external lighting system it is
preferable to choose a low-voltage power supply, some problems may arise, due
to the fact that low-voltage motors generally deliver low power and sometimes
aren’t sufficiently reliable when used for long periods. The high rpm required for
the application described herein wouldn’t therefore allow them to be constantly
used.

The possibility to time the operation of these motors according to the need to
restore a given pressure inside the bearing structure makes it possible to run them
for very short periods and therefore to increase their reliability and durability.

The following is a preferred example among many of a practical embodiment of

the device, whose description refers to the attached drawings, wherein:
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Figure 1 shows a cross section of the device, where (B) indicates the base-
container, on top of which an inflatable structure (S) is provided, which supports
one or more inner or outer lamps (L). The base (B) contains an electric fan or a
compressor (Ev) for inflating the structure through the pipes (T) and the solenoid
valve or diaphragm valve (Vg) of the structure (S). Two pressure switches (Pi)
and (Ps) positioned inside the bearing structure signal the maximum and
minimum allowable value of the pressure inside the structure. A central unit (C)
manages the system described above and a valve (Vs) allows the bearing structure
(S) to be inflated either manually or with the mouth and to be deflated. Figure 2
shows a cross section of the device which uses, with the function of a non-return
valve (Vr), the flexible movement of the cylinder base section (Sb) at the centre of
which the hole (F) is provided. The air flow generated with the compressor or the
electric fan (Ev) gets into the cylinder through the pipe (T). The dynamic pressure
of the air causes the base section (Sb) to be lifted and the passage of air into the
cylinder through the hole (F). The interruption of the air flow causes the base
section (Sb) to be lowered, while the support plane of the base (B) of the bearing
structure closes the hole (F).

PCT/IT02/00063
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CLAIMS
1. Lighting system comprising an inflatable bearing structure made of fabric or
plastic material and provided with one or more light sources and a support base at
its bottom, characterized in that said bearing structure is constituted by an airtight
air tube.
2. Lighting system according to claim 1, characterized in that the bearing structure
can be inflated electrically using fans, manually using a manual pump, or with the
mouth, and in that it is provided with a solenoid valve or a unidirectional valve
that allows the air to get into the bearing structure and the pressure inside the
inflated structure to be kept constant.
3. Lighting system according to claims 1, 2, characterized in that the bearing
structure is provided, at its base, with a free hole with O-rings that closes it when
it rests on the base surface.
4. Lighting system according to claims from 1 to 3, characterized in that it is
provided with an automatic system that operates the fans and opens the air inlet
valve whenever the value of the inner pressure falls below a given minimum limit
and stops the fans and closes the valve whenever the pressure reaches the
maximum value allowed.
5. Lighting system according to claims from 1 to 4, characterized in that it is
provided with one or more solenoid valves or diaphragm valves connected to the
fan/fans, which open during the air inlet phase and close when the pressure inside
the bearing structure has reached the desired value.
6. Lighting system according to claims from 1 to 5, characterized in that the air
inlet starting or stopping mechanism is controlled by a set of sensors positioned
inside the bearing structure to record the pressure minimum and maximum values
and by a logic circuit that gives or denies consent for the operation of the fans and
of the valve itself.
7. Lighting system according to claims from 1 to 6, characterized in that the
bearing structure can be produced by combining two surfaces: an inner one
suitable for ensuring airtightness and an outer one suitable for ensuring

mechanical resistance.
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8. Lighting system according to claims from 1 to 7, characterized in that the fans
and the valves are connected to timers that authorize their start and determine
their operating times.

9. Lighting system according to claims from 1 to 8, characterized in that the fans
and the valves are connected to timers that can be set directly by the operator
according to the needs.

10. Lighting system according to claims from 1 to 9, characterized in that it can be
powered either with the mains current and with low-voltage direct current.

11. Lighting system according to claims from 1 to 10, characterized in that the
motor that operates the fans and the light source are powered with direct current
and in that it is provided with a transformer for connection to the electricity
mains.

12. Lighting system according to claim 11, characterized in that the light source
can be positioned inside or outside the bearing structure, at its top or at its base.
13. Lighting system according to claims from 1 to 12, characterized in that the
light source is positioned at the base of the bearing structure and the light beam is
projected towards the top of the structure through parabolic elements and/or
lenses, against a reflecting surface.

14. Lighting system according to claims from 1 to 13, characterized in that the
bearing structure is provided with a reflecting surface at its top.

15. Lighting system according to claims from 1 to 14, characterized in that if the
light source is positioned outside the bearing structure the base and the top of the
bearing structure itself are constituted by a disc in transparent material, which
allows the light to penetrate inside the bearing structure.

16. Lighting system according to claims from 1 to 15, characterized in that the
inner surface of the bearing structure is provided with a substance that reflects

light, thus ensuring the uniform lighting of the bearing structure.

PCT/IT02/00063



WO 02/063207

Vg/

PCT/IT02/00063

TSI TSN,

Z
£

i
2222727272277

MRL A LM LALALLLLLLNY

- —

Ng=
= {e

)

LLALRBRRRE R TR RY

2277777772777 7.

227277777727 87727272 Z

1
VIS VO TS

T

Fv

Fig. 7



WO 02/063207

-/- -/
-
v
-/ ‘/
5 \_/’ g il
Ry
R
< -
R
P
/r' n/
e /'/
v
7~
r Lol L VI TIITY
/
) /
’ 9
’ -
]
g
o
4 N ‘
4 ] 0
/ ¢ :
/
N ot
’ 7 /
V22222 2222220228280 20282 0282082202082 22L82 VO TTIN Ll //EII////

PCT/IT02/00063

T

£v

Fig. 2



INTERNATIONAL SEARCH REPORT

Ir ional Application No

FC1/1IT 02/00063

A. CLASSIFICATION OF SUBJECT MATTER
IPC 7 F21S8/00

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC 7 F21S

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where praclical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

11 June 1987 (1987-06-11)
page 6, line 24 - line 34
figure 1

X US 6 142 415 A (AMBRICO FRANCESCO) 1,7,10,
7 November 2000 (2000-11-07) 12
column 1, Tine 36 - Tine 39
column 3, 1ine 6 — Tine 10
column 4, Tine 23 - Tine 37
figures 2,3
Y 2,3,14,
16
X DE 86 03 871 U (NEUMEIER) 1,2,13

Further documents are listed in the continuation of box C.

Patent family members are listed in annex.

° Special categories of cited documents :

"A* document defining the general state of the art which is not
considered to be of particular relevance

"E* earlier document but published on or after the international
filing date

*L* document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

"O* document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
later than the priority date claimed

*T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

*X* document of parlicular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

*Y* document of parlicular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
_melz;]ﬂs, ?tuch combination being obvious to a person skilled
inthe art.

*&" document member of the same patent family

Date of the actual completion of the international search

5 June 2002

Date of mailing of the international search report

13/06/2002

Name and mailing address of the ISA

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 3402040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

De Mas, A

Form PCT/ISA/210 (second sheet) (July 1992)

page 1 of 2




INTERNATIONAL SEARCH REPORT In_ ional Application No
PC1/IT 02/00063

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication,where appropriate, of the relevant passages Relevant to claim No.

Y US 5 499 941 A (PENJUKE SR DANIEL T) 2,3
19 March 1996 (1996-03-19)

column 3, Tine 9 - Tine 23

column 4, line 56 —-column 5, Tine 14
figures 1,5,6

Y DE 298 23 609 U (ZIMMERMANN HANS-PETER) 14
9 September 1999 (1999-09-09)
page b, line 26 — 1ine 29
claims 26-28B; figure 3

Y DE 26 45 311 A (AISENBERG JULIAN 16
BORISOVITSCH) 13 April 1978 (1978-04-13)
page 9, 1ine 5 - line 22

figures 1,2

A 1
A US 6 012 826 A (CHABERT PIERRE) 1,4-6,
11 January 2000 (2000-01-11) 8-11

coiumn 3, line 19 - line 36
column 4, Tine 11 - Tine 29
figures 1,2

A DE 195 29 648 A (GROTZ PETER) 1,2,4
20 March 1997 (1997-03-20)

column 1, 1ine 38 - line 58
figure 1

A WO 99 47853 A (MEDICI) 1
23 September 1999 (1999-09-23)
cited in the application
abstract; figure 1

Form PCT/ISA/210 (continuation of second sheet) (July 1992)

page 2 of 2



INTERNATIONAL SEARCH REPORT

Information on patent family members

Ir

tional Application No

Fui/IT 02/00063

Patent document
cited in search report

Publication
date

Patent family

member(s)

Publication
date

US 6142415 A 07-11-2000 FR 2715994 Al 11-08-1995
AU 1581495 A 15~08-1995
CA 2182089 Al 03-08-1995
CN 1143409 A 19-02-1997
EP 0742881 Al 20~11-1996
WO 9520742 Al 03-08-1995
JP 8044308 A 16-02-1996
DE 8603871 u 11-06-1987 DE 8603871 U1 11-06-1987
US 5499941 A 19-03-1996  NONE
DE 29823609 u 09-09-1999 DE 29805667 U1 02-07-1998
DE 19855386 Al 30-09-1999
DE 29823609 U1 09-09-1999
AU 3516099 A 18-10-1999
WO 9950595 Al 07-10-1999
DE 2645311 A 13-04-1978 DE 2645311 Al 13-04-1978
US 6012826 A 11-01-2000 FR 2754040 Al 03-04-1998
AT 202835 T 15-07-2001
AU 717361 B2 23-03-2000
AU 3932597 A 09-04-1998
BR 9704958 A 03-11-1998
CA 2215135 Al 02-04-1998
CN 1180808 A ,B 06-05-1998
DE 69705476 D1 09-08-2001
DE 69705476 T2 25-04-2002
EP 0834693 Al 08-04-1998
ES 2160914 T3 16-11-2001
JP 10188622 A 21-07-1998
PT 834693 T 28-12-2001
SG 48538 Al 17-04-1998
ZA 9708743 A 01-04-1998
DE 19529648 A 20-03-1997 DE 19529648 Al 20-03-1997
WO 9947853 A 23-09-1999 IT VE980007 U1 16-09-1999
AU 2546099 A 11-10-1999
CA 2323579 Al 23-09-1999
CN 1293744 7 02-05-2001
EP 1062458 Al 27-12-2000
WO 9947853 Al 23-09-1999
JP 2002507053 T 05-03-2002
TR 200002679 T2 21-12-2000
us 6322230 B1 27-11-2001

Form PCT/ISA/210 (patent family annex) (July 1992)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

