Bal | oon for lighted sign conprising an infl atable envel ope with self-

regul ated internal pressure. 5 10 Background of the invention The invention
relates to a lighting balloon conprising an envel ope inflatable by a gas,
an envel ope support forned by a mast, lighting neans forned by at |[|east one
electric lanp arranged inside the envel gpe, nmeans for electrical 15 power
supply of said |lanp, and el ectro-pneunatic blow ng neans for inflating the
envel ope, which is made of translucent flexible material. State of the prior
art 20 The docunent FR 2, 754,040 describes a self-inflating |ighting balloon
wherein the inflating systemconprises an air supercharger integrated
inside the envelope. The balloon inflates and lights up automatically in

about ten se Oﬁds. Th(]a HaIJooon support is formed by a perch fixed to an
external end- opiieeR fof lighted, {9 APRWIising anhinflatakie siwelape viith elfs of t he

hal ogen type g#@kﬁéd% ?Hkﬁbﬁ%#%ﬂaby a grid giving the balloon structure a

mechani cal ri ity erfect: he 'di aneter of the envelope is about 1 netre
for a weight of a few kilos. The internal air pressure is substantially

constant, due to continuous operation of the supercharger. Such a ball oon
presents small dinmensions perfectly suitable for lighting work sites and

ener gency ?perations.

10 Background of the invention

The invention relates to a lighting balloon comprising an envelope inflatable by
a gas, an envelope support formed by a mast, lighting means formed by at
least one electric lamp arranged inside the envelope, means for electrical
15 power supply of said lamp, and electro-pneumatic blowing means for inflating

the envelope, which is made of translucent flexible material.

State of the prior art

20 The document FR 2,754,040 describes a self-inflating lighting balloon wherein
the inflating system comprises an air supercharger integrated inside the
envelope. The balloon inflates and lights up automatically in about ten
seconds. The balloon support is formed by a perch fixed to an external end-
piece of the bottom pole of the envelope. The bulb is of the halogen type and

25 is protected by a grid giving the balloon structure a mechanical rigidity effect.
The diameter of the envelope is about 1 metre for a weight of a few kilos. The

internal air pressure is substantially constant, due to continuous operation of




bj ect of the invention 5 The object of the invention is to achieve an
inflatable lighting balloon with an envel ope of |arge volune having an
opti mum wi nd resistance regardl ess of the height of the mast. 10 Accordi ng
to the invention, the top part of the mast passes vertically through the
envel ope to give the latter a static rigidity at the |level of the
dianetrically opposed bottom pole and top pole, the nmast being holl ow and
conprising at least one air outlet orifice inits top part to perform
inflation of the envelope by the electro-pneumatic nmeans. 15 The bal | oon
further conprises neans for detecting the wi nd speed outside the envel ope
and a control circuit connected to the neans for detecting the wind speed
to control the electro-pneumatic nmeans so as to nake the internal inflation

pressure of tig sepYRhARE:r. \GUEY ahesHlbREehtd shid dvhatkishestecieuidbiscont r ol
circuit is arranged to emt either an inflation pressure increase signal

when t he wi ndfos figheidgiweck sesesmdameargenayfdpatations.pr essure reducti on signal when
the wi nd speed decreases. According to a preferred enbodi mrent of the
i nvention, the nmeans for detecting 25 the wi nd speed conprise an anenoneter

arranged at thg, Lop gl il | oo

5
The object of the invention is to achieve an inflatable lighting balloon with an
envelope of large volume having an optimum wind resistance regardless of the

height of the mast.

10 According to the invention, the top part of the mast passes vertically through
the envelope to give the latter a static rigidity at the level of the diametrically
opposed bottom pole and top pole, the mast being hollow and comprising at
least one air outlet orifice in its top part to perform inflation of the envelope by
the electro-pneumatic means.

15
The balloon further comprises means for detecting the wind speed outside the
envelope and a control circuit connected to the means for detecting the wind
speed to control the electro-pneumatic means so as to make the internal
inflation pressure of the envelope vary according to the wind speed. The

20  control circuit is arranged to emit either an inflation pressure increase signal
when the wind speed increases or an inflation pressure reduction signal when

the wind speed decreases.

According to a preferred embodiment of the invention, the means for detecting
25 the wind speed comprise an anemometer arranged at the top of the balloon.
The mechanical static rigidity is advantageously completed by the self-

regulated dynamic rigidity of the envelope due to modulation of the internal




The nechanical static rigidity is advantageously conpleted by the self-
regul ated dynamc rigidity of the envel ope due to nodul ation of the internal
3 inflation pressure according to the wind speed. The twofold effect of
static and dynamc rigidity of the envel ope gives the balloon a very good
wind resistance. Qther features can be used either separately or in

combi nation: 5 the el ectro-pneumatic means conprise a variable airflow fan
arranged in an electrical cabinet at the foot of the nast and connected to
the control circuit by an electrical connection extending inside the mast;
io - the electric lanp is securedly affixed to the top part of the mast
inside the envelope; - the bottom pole of the envel ope acting as traverse
for the nast conprises two semi-circular half-flanges associated with a

pai r_of 21 b faghBRelalaccbRIRCEARS iRl dfeal TR BRI otibe arvakope; - the
top pole of the envelope is equipped with a positioning washer bearing on a
circul ar suppiyhbmpl ridfidityaf tHehenvielpe giives fiee ballobn asandgpidaviedatsganet i ng as
support for the anenoneter; 20 - the top part of the mast conprises a
plurality of rungs constituting an

Other features can be used either separately or in combination:

- the electro-pneumatic means comprise a variable airflow fan arranged in
an electrical cabinet at the foot of the mast and connected to the control

circuit by an electrical connection extending inside the mast;

10 - the electric lamp is securedly affixed to the top part of the mast inside the

envelope;

- the bottom pole of the envelope acting as traverse for the mast comprises
two semi-circular half-flanges associated with a pair of zip fasteners for

15 access to the inside of the envelope;

- the top pole of the envelope is equipped with a positioning washer bearing
on a circular support plate at the top of the mast, said plate also acting as

support for the anemometer;

20
- the top part of the mast comprises a plurality of rungs constituting an
internal ladder between the two poles;
- the mast has a compartment subjected to atmospheric pressure for
25 housing a ballast and starting circuit of the lamp, said compartment being

separated from the internal duct of the mast by a foam plug so as to




internal |adder between the two poles; - the mast has a conpartnent

subj ected to atnospheric pressure for 25 housing a ballast and starting
circuit of the lanp, said conpartnment being separated fromthe internal duct
of the mast by a foamplug so as to enabl e mai ntenance of the ballast and
starting circuit to be performed w thout stopping pressurization of the
envel ope. Brief description of the drawungs 5 O her advantages and features
wi |l becone nore clearly apparent fromthe follow ng description of an
enbodi nent of the invention, given as a non- restrictive exanple only, and
represented in the acconpanying drawings in which: 10 - figure 1 is an

el evational view of the inflatable balloon according to the invention, the

envel ope being partially cut-away; - figure 2 shows a detailed view on an
enl arged scal e %fnabilaemsmﬁbr%céWtrﬁ@%nast afn'dgéiéﬁmﬁ dn%QTt%edH Bedodelai | ed view
on an enlarged scale of the foot of mast; - figure 4 is a partial

per spective vi e\mmbuttdn@dmgmremc.pmhtmrocﬁf t!behen\@rrnpel ope, - figure 5 shows an
internal view of the envel ope wheret hrough the mast

Brief description of the drawings

Other advantages and features will become more clearly apparent from the
following description of an embodiment of the invention, given as a non-
restrictive example only, and represented in the accompanying drawings in
which:
10

- figure 1 is an elevational view of the inflatable balloon according to the
invention, the envelope being partially cut-away;
- figure 2 shows a detailed view on an enlarged scale of the top of the mast;
- figure 3 represents a detailed view on an enlarged scale of the foot of the

.15 mast;
- figure 4 is a partial perspective view of the bottom pole of the envelops;

- figure 5 shows an internal view of the envelope wherethrough the mast

passes;

- figure 6 illustrates the principle of inflation of the envelope through the hollow

20 mast.

Description of a preferred embodiment

With reference to the figures, a balloon 10 for a lighted sign is composed of an
25  envelope 12 inflatable by a gas and a vertical support mast 14 anchored to the

ground by steel armatures 13.




passes; - figure 6 illustrates the principle of inflation of the envel ope

t hrough the hollow 20 nast. Description of a preferred enbodi nent Wth
reference to the figures, a balloon 10 for a lighted sign is conposed of an
25 envel ope 12 inflatable by a gas and a vertical support mast 14 anchored
to the ground by steel armatures 13. 5 The envel ope 12 is nmade of
translucent flexible plastic nmaterial having a pre- determ ned vol une after

inflation, for exanple a spherical or elliptic shape. The filling gas is
air blown inside the envelope 12 by el ectro-pneumatic blow ng means 15
notably conprising an electric fan 16 or conpressor. Any 5 other filling

gas can be used. The netal mast 14 is hollow over its whol e hei ght and
preferably has an upwardly decreasing cross-section. It is formed by one or

nore al um ni uprOEnveldpRel 2 BashdobStrarisheettpiiblg platticlateraehadhg passes t hr ough
the envelope 12 in io the vertical diametrical direction. The bottom pole
18 of the enveédtepeind® valctme aftertindations éorfaxampirearpberiqal airallipticoiigPeses for
this purpose two hal f-flanges 20A, 20B of sem - ci ape joined to a

i ircylar s
pair of zip f& dHEEsIBDN aEZ@WQd@ﬁ'fjﬁgt%SferiVﬁ P5 E)Sf s?@ﬁg??“% atic
blowing means 15 notably comprising an electric fan 16 or compressor. Any

5 other filling gas can be used.

The metal mast 14 is hollow over its whole height and preferably has an
upwardly decreasing cross-section. It is formed by one or more aluminium or
steel sections, the upper part 14A whereof passes through the envelope 12 in

10 the vertical diametrical direction.

The bottom pole 18 of the envelope 12 acts as traverse for the mast 14 and
comprises for this purpose two half-flanges 20A, 20B of semi-circular shape
joined to a pair of zip fasteners 22A, 22B. Opening of the zip fasteners 22A,
15 22B (figure 4) enables the two half-flanges 20A, 20B to be separated for
access to the inside of the envelope 12. To blank off the access hole, the zip
fasteners 22A, 22B simply have to be closed causing the half-flanges 20A,
20B to move towards one another and then to come into contact against an
annular stop 24 integral to the mast 14. This position then enables the

20 envelope 12 to be inflated (figure 5).

The top pole 26 of the envelope 12 is equipped with a positioning washer 28
(figures 2 and 5) bearing on a circular support plate 30 at the top of the mast
14. An anemometer 32 arranged outside the envelope 12 is fixed onto the
25 plate 30 to continually measure the wind speed. The anemometer 32 is
connected at the level of the plate 30 to a control circuit 34 designed to

operate the electro-pneumatic means 15 to modulate the internal inflation




15 22B (figure 4) enables the two hal f-flanges 20A, 20B to be separated for
access to the inside of the envel ope 12. To blank off the access hole, the
zip fasteners 22A, 22B sinply have to be closed causing the hal f-flanges
20A, 20B to nove towards one another and then to cone into contact against
an annular stop 24 integral to the mast 14. This position then enables the
20 envelope 12 to be inflated (figure 55. The top pole 26 of the envel ope 12
is equi pped with a positioning washer 28 (figures 2 and 5) bearing on a
circular support plate 30 at the top of the mast 14. An anenoneter 32
arranged outside the envelope 12 is fixed onto the 25 plate 30 to
continually neasure the wi nd speed. The anenoneter 32 is connected at the
| evel of the plate 30 to a control circuit 34 designed to operate the

el ectro- pneun@r@s%@@ﬂ%é—@nb@lo?dm alcBordity tties pket Ndfl Blel AP PHessure of
t he envel ope 12 according to the speed of the wind. The anenoneter 32 can

be repl aced baynamymeibh@2 cau bel repiered bieng otficowintespesd detestioomepast 14A of the
mast 14 situated inside the envel ope 12 between the 5 two poles 26, 18 is
equi pped with at |east one electric lanp 36 (four in the exanple of figure 1

or 5) preferably, situ in th nt. f. 1. n 38 are
st aggered al gﬂbé/{qqeoa[rgtfggﬁt{t"\elrz%tg@ %’@gteﬁdg%gﬁw%t%ﬁf go?)% %bet@ﬁrﬂﬁeal | adder
bet ween the tyR PALES62635 isl8quipped with at least one electric lamp 36 (four in the

example of figure 1 or 5) preferably situated in the centre of the envelope 12.

Rungs 38 are staggered along the top part 14A of the mast 14 to form an

internal ladder between the two poles 26, 18.

10 The lighting lamps 36 can be of the electromagnetic radiation, discharge in a
gas, or incandescent bulb type. Electrical connections (not shown) inside the
mast 14 connect the lamps 36 and the control circuit 34 to a power supply

cabinet 40 located at the foot of the mast 14.

15 The cabinet 40 contains the variable airflow fan 16, the monitoring and
protection circuits, and the power circuit of the lamps 36. The fan 16 is
equipped with an air inlet orifice 42 at atmospheric pressure and with an outlet
duct 44 passing through the rear wall of the cabinet 40 and ending up inside
the mast 14, through which there thus passes an upward flow of pressurized

20  air (see arrow F, figure 6) coming from the fan 16.

Inflation of the envelope 12 is performed via at least one outlet orifice 46

provided in the top part 14A of the mast 14, preferably above the lamps 36.

25  The foot of the mast 14 contains a compartment 47 wherein there is housed a
ballast and starting circuit 48 of the lamps 36. The compartment 47 is at

atmospheric pressure, being separated from the internal duct of the mast 14




10 The lighting lanps 36 can be of the electromagnetic radiation, discharge
ina gas, or incandescent bulb type. Electrical connections (not shown)
inside the mast 14 connect the lanps 36 and the control circuit 34 to a
power supply cabinet 40 |ocated at the foot of the mast 14. 15 The cabi net
40 contains the variable airflow fan 16, the nonitoring and protection
circuits, and the power circuit of the Vanps 36. The fan 16 is equi pped
with an air inlet orifice 42 at atnospheric pressure and with an outl et

duct 44 passing through the rear wall of the cabinet 40 and endi ng up inside
the mast 14, through which there thus passes an upward flow of pressurized
20 air (see arrow F, figure 6) comng fromthe fan 16. Inflation of the
envel ope 12 is perforned via at | east one outlet orifice 46 provided in the
top part 14A f 5 tdien pRgis0ldaimesinee @btne bdiavearistatiagic364825n The f oot of
the mast 14 contains a conpartnment 47 wherein there is housed a ballast and
starting cir chd peritBmed witheutlstopping@Besstivaaticorp e PRUAONET1 s at  at nospheric
pressure, being separated fromthe internal duct of the mast 14 7 by a foam
pl ug 50. Mai ntenance of the ballast and starting circuit 48 can thus be

ol omont at | o ehan e BRPRERRLH BEMBoRlog PAIEE T PRty FREERL I Gn are

i npl enentatio i ng oon 1 Ing to t I nvention are
as follows; jnyention are as follows:

When installation of the balloon 10 is performed, the zip fasteners 22A, 22B of

the envelope 12 are opened for the top part 14A of the mast 14 to pass

through.

10

At the level of the poles 18, 26, the twofold securing of the envelope 12 on the
opposite ends of the pass-through mast 14A enables the balloon 10 to be
given a static rigidity which secures the envelope 12 firmly to the mast 14. In
the closed position of the zip fasteners 22A, 22B, the envelope 12 is not totally
15 tight and allows a small amount of air to escape when the fan 16 operates.
The air is drawn in from the outside environment through the inlet orifice 42
and discharged to the inside of the envelope 12 by means of the outlet duct 44
and the outlet orifice 46 of the mast 14. In the inflated state of the envelope 14
(figure 6), the relative internal air pressure is about 10 millibars. Power supply

20  of the lamps 36 for lighting the balloon 10 is then made possible.

This mechanical static rigidity is advantageously completed by a self-regulated
dynamic rigidity of the envelope 12 due to modulation of the internal inflation
pressure according to the wind speed. The anemometer 32 at the top of the
25  balloon 10 cooperates with the control circuit 34 to transmit to the fan 16 either
an inflation pressure increase signal when the wind speed increases or a

reduction signal of said pressure when the wind speed decreases. The speed




When installation of the balloon 10 is perforned, the zip fasteners 22A, 22B
of the envelope 12 are opened for the top part 14A of the mast 14 to pass

t hrough. 10 At the | evel of the poles 18, 26, the twofold securing of the
envel ope 12 on the opposite ends of the pass-through mast 14A enabl es the
balloon 10 to be given a static rigidity which secures the envel ope 12
firmy to the mast 14. In the closed pdsition of the zip fasteners 22A,

22B, the envelope 12 is not totally 15 tight and allows a small anount of
air to escape when the fan 16 operates. The air is drawn in fromthe
out si de environnent through the inlet orifice 42 and discharged to the

i nside of the envel ope 12 by neans of the outlet duct 44 and the outl et
orifice 46 of the mast 14. In the inflated state of the envelope 14 (figure
6), the rel atdfvige HMfeemb@k ofibe fBf @8 SUMBy ihas abbelhdjliGtenith Imdartae aPdler suppl y
20 of the lanps 36 for lighting the balloon 10 is then nmade possible. This
mechani cal stigjectediritgitdi eanveloped@want. ageously conpl eted by a sel f-regul ated
dynamic rigidity of the envel ope 12 due to nodul ation of the internal

i nflation pressure according to the wind speed. The anenoneter 32 at the

top of ‘the 25ball Ao FufCORRIHCE: Wi Rk HERLE r £1rkCtii4 nddng @ transmit

to the fan 16 e| anin Iatlon pressure 1 ncrease sig en”t he w nd
speed i ncreaspsgHobf f0 nfeﬂ@gctﬂé)tﬂ/o%lcﬂl@@hc ahd S?fhadm@rr@mybethﬂ”@Wetobe i nd speed
decreases. The speed

gives the balloon 10 a very good wind resistance.




8 of the drive notor of the fan 16 sinply has to be adjusted to nmake the air
flow injected into the envel ope 12 vary. The di aneter of the envel ope 12
can reach 5 netres for a nmast 14 having a 5 height of 10 netres. The
twofold static and dynamc rigidity of the envelope 12 gives the balloon 10
a very good wind resistance. CLAIMS 5 1. A balloon conprising an envel ope
infl atable by a gas, an envelope 10 support formed by a mast (14), lighting
nmeans forned by at | east one electric lanp (36) arranged inside the envel ope
(12), nmeans for electrical power supply of said |anp, and el ectro-pneunatic
bl ow ng nmeans (15) for inflating the envelope (12), which is nmade of
translucent flexible material, wherein the top part (14A) of the mast
passes vertically through the envelope (12) to give the 15 latter a static
rigidity at tbealngyel of the dianetrically opposed bottom pole (18) and top
pole (26), the mast (14) being hollow and conprising at |east one air

outlet orifice (46) inits top part (14A) to performinflation of the

envel ope (12) by the electro-pneumatic neans (15). 20 2. Ball oon according
to claim1, conprising means for detecting the wind speed outside the

envel ope (12), and a control circuit (34) connected to the

5

1. A balloon comprising an envelope inflatable by a gas, an envelope
10 support formed by a mast (14), lighting means formed by at least one electric
lamp (36) arranged inside the envelope (12), means for electrical power supply
of said lamp, and electro-pneumatic blowing means (15) for inflating the
envelope (12), which is made of translucent flexible material, wherein the top
part (14A) of the mast passes vertically through the envelope (12) to give the
15 latter a static rigidity at the level of the diametrically opposed bottom pole (18)
and top pole (26), the mast (14) being hollow and comprising at least one air
outlet orifice (46) in its top part (14A) to perform inflation of the envelope (12)

by the electro-pneumatic means (15).

20 2. Balloon according to claim 1, comprising means for detecting the wind
speed outside the envelope (12), and a control circuit (34) connected to the
means for detecting the wind speed to control the electro-pneumatic means
(15) so as to make the internal inflation pressure of the envelope (12) vary
according to the wind speed.

25
3. Balloon according to claim 2, wherein the control unit (34) is arranged to

emit either an inflation pressure increase signal when the wind speed




means for detecting the wind speed to control the el ectro-pneumatic neans
(15) so as to make the internal inflation pressure of the envel ope (12) vary
according to the wind speed. 25 3. Balloon according to claim2, wherein the
control unit (34) is arranged to emt either an inflation pressure increase
signal when the wind speed 10 increases or an inflation pressure reduction
signal when the wi nd speed decreases. 410 Ball oon according to claim 2,
wherein said neans for detecting the wind 5 speed conprise an anenoneter
(32) arranged at the top of the balloon. 5. Balloon according to claiml1,
wherein the el ectro-pneumatic neans (15) conprise a variable airflow fan
(16) arranged in an electrical cabinet (40) at the foot of the nmast (14)
and connected to the control circuit (34) by an electrical o0 connection

ext endi ng i nsih8@akbe ovest ifikfdn Pesdind lro@utian chgstinghdrotied Riifd dpeatherein the
electric lanp (36) is securedly affixed to the top part (1 4A) of the nmast
(14) inside tdeecreaseel ope (12). is 7. Balloon according to claim1, wherein
the bottom pole (18) of the envelope (12) acting as traverse for the nmast
(14) conprises two semi-circular half- flanges (20A, 20B) associated with a

pair of zip fﬁséaqlg%sacggr%ﬁ’ig %Zﬁgm'f Er wherein said means for detecting the wind

5 speed comprise an anemometer (32) arranged at the top of the balloon.

5. Balloon according to claim 1, wherein the electro-pneumatic means (15)
comprise a variable airflow fan (16) arranged in an electrical cabinet (40) at the
foot of the mast (14) and connected to the control circuit (34) by an electrical

10 connection extending inside the mast (14).

6. Balloon according to claim 1, wherein the electric lamp (36) is securedly

affixed to the top part (14A) of the mast (14) inside the envelope (12).

15 7. Balloon according to claim 1, wherein the bottom pole (18) of the envelope
(12) acting as traverse for the mast (14) comprises two semi-circular half-
flanges (20A, 20B) associated with a pair of zip fasteners (22A, 22B) for

access to the inside of the envelope.

20 8. Balloon according to claim 4, wherein the top pole (26) of the envelope (12)
is equipped with a positioning washer (28) bearing on a circular support plate
(30) at the top of the mast (14), said plate (30) also acting as support for the

anemometer (32).

25 9. Balloon according to claim 1, wherein the top part (14A) of the mast (14)
(38) comprises a plurality of rungs constituting an internal ladder between the

two poles (26, 18).




access to the inside of the envelope. 20 8. Balloon according to claim4,
wherein the top pole (26) of the envelope (12) is equipped with a
positioning washer (28) bearing on a circular support plate (30) at the top
of the mast (14), said plate (30) also acting as support for the anenoneter
(32). 25 9. Balloon according to claim1, wherein the top part (14A) of the
mast (14) (38) conprises a plurality ofiirungs constituting an internal
| adder between the two poles (26, 18). 11 10. Ball oon according to claim1,
wherein the mast (14) has a conpartnent (47) subjected to atnospheric
pressure for housing a ballast and starting circuit of the lanp (36), said
conpartnent (47) being separated fromthe internal duct of the mast (14) by
a foam plug (50) so as to enable mai ntenance s of the ballast and starting
gln r g:umto e( ?22)2) 9. BSIRR AQLRRA W EROMY  Sher He mBECAIYhAL &t i Limdme
% :
(47) subjected to atmospheric pressure for housing a ballast and starting

circuit of the lamp (36), said compartment (47) being separated from the
internal duct of the mast (14) by a foam plug (50) so as to enable maintenance
s of the ballast and starting circuit (48) to be performed without stopping

pressurization of the envelope (12).




