Soci ete anonyne named: AIRSTAR "Illuninating inflatable balloon" I|nventor:
Pierre Gabriel CHABERT The present invention relates to an inprovenent
to inflatable and possibly illumnating balloons. Balloons are known which
conprise an envel ope that can be inflated with a gas, which are capabl e of
5 bei ng connected to the ground by an elongate elenment in such a
way that the balloon inflated with a lighter-than- air gas can be kept at a
certain height fromthe ground, and which enclose a neans of illum nation
capabl e of being connected to an electrical power supply, for 10

exanpl e the nmains, by neans of a conducting wire, in such a way that the
bal l oon and the inscriptions that its envel ope may carry can be easily
seen, especially at night. :
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‘The inmpriovemrent according to the invention is 15 such that the
bal-l.oon conprises actuati on neans whi ch aretsensitive to the deformation of
t he sai d 'envel ope and/or to the pressure of the gas in this envel ope and
are capabl e of acting on a nmenber for actuating swtching neans interposed
in the connection between the said 20 i l'lum nation nmeans and the
said electrical power supply in order to nake/ break this connection on
either side of at |east one defined threshold. According to the invention
the said actuation neans are preferably arranged at |east partly inside the
25 sai d envel ope. According to a preferred enbodi nent, the said

actuati on neans conpri a e o] LLar. el xtend] | d
envel ope and connecti ng%ﬁahé%ﬁaé%%igg‘er%i\% ope 10 1 eegsté:i%dgélg?iu%%ﬂ&néﬁ%er,

placed at 30 to inflatediler amsl mossibly piirprHaatisigibrkleenslope. In a
variant, the said actuabhaRdiRANSrEBKASMR WiBc keafrie &M i dDsPEng.

at | east partthat can be inflated with a gas, which are capable of
5 being connected to the ground by an elongate element in
such a way that the balloon inflated with a lighter-than-
air gas can be kept at a certain height from the ground,
and which enclose a means of illumination capable of
being connected to an electrical power supply, for
10 example the mains, by means of a conducting wire, in such
a way that the balloon and the inscriptions that its
envelope may carry can be easily seen, especially at
night.
The improvement according to the invention i=s
15 such that the balloon comprises actuation means which are
sensitive to the deformation of the said envelope and/or
to the pressure of the gas in this envelope and are
capable of acting on a member for actuatiné switching
means interposed in the connection between the said
20 illumination means and the said electrical power supply’
in order to make/break this connection on either side of
at least one defined threshold.
According to the invention the said actuation
means are preferably arranged at least partly inside the

25 said envelope.
According to a preferred embodiment, the said

actuation means comprise at least one filar element
extending in the said envelope and connecting part of
this envelope to the said actuation member, placed at

30 another point on the periphery of this envelope.

In a variant, the said actuation means may
comprise at least one spring forming, at least partly,

the said filar element and acting before the said



the said filar elenent and acting before the said -2- swi tching nmeans
are actuated. In another variant, the said Act uat I on nmeans may conprise at -
| east one spring acting in the direction counter to the tension in the said

filar el ement gndidning meand HLW PEEQLENE said switching nmeans are
actuated. In another variant, the sard actuati on neans may conprise at

| east one first springIPOﬁ%QFieﬁﬂvq¥iﬁﬂtpaFPFy?aPﬂea§£9??ﬁQ¥um%ﬁ%ﬁéﬂ?Yand

at | east one sggﬁggi_ggri@g achigtd bRet #ihgClddim@uiEker the tdieréepsoan

in 10 the said fila eleneni, the first_spri havi ng_an

el ongati on coeFPPRFER Ef?e&i‘&r EFRALPRariitr thie %aegéng%glpaﬁ n§-eACES oFRG to

t he g nvent i on, aébgngabé fatleuaheonsatixhnswirnghddganieageo wstey aorprted.a

support-plate o In another variant, the said actuation means may
comprise at least one first spring forming, at least
partly, the said filar element and at least one second
spring acting in the direction counter to the tension in

10 the said filar element, the £first spring having an
elongation coefficient greater than that of the second
spring.

According to the invention, the said actuation
means may advantageously comprise a support-plate

15 fastened to the said envelope and carrying in this
envelope a bearing surface, one of the ends of the said
spring acting in the direction counter to the tension in
the said filar element being placed against this bearing
surface, on the side of this support-plate, and the said

20 actuation member comprising a part extending through this
spring and having a part on which the other end of this
spring bears. )

According to the invention, the gaid actuation
member may advantageously comprise a filar element having

25 the shape of a hairpin, the branches of which extend
through the said spring and the ends of the branches of
which are bent, the said filar element being connected to
the loop of this hairpin and the said spring bearing on
these bent-over ends.

30 The present invention will be better understood
by studying a balloon described by way of non-limiting
example and depicted in the drawing in which:

- Figure 1 depiéta a balloon in the inflated state;
- Figure 2 depicts the balloon according to Claim 1

35 in the slightly deflated state;

- Figure 3 depicts, in enlarged view and .in vertical
section, the lower part of the aforementioned balloon,

the balloon being inflated:;
- Figure 4 depicts a view corresponding to Figure 3,



15'- o fastened to the said envel ope and carrying in this envel ope a
bearing surface, one of the ends of the sai @ spring acting in the direction
counter to the tension in the said filar el enment being placed against this
bearing surfacethenbaldosindbeding hits beppbrpapkind lyartefiletedjd 20 .
act uat fon nember COMDI e DAL LXLENIENGALAAR ThES 13001 ML ANL DAY
a part on which the_ ot herg%g:nd of t%lfs spring bears. Accoré'l ng to t e ok

i nvention, the SRR AFEERIBR FErthe QT emoRkiagedubpy lenmr iparrerdicu-

el enment havi ng P&r to FigukBeqshape of a hairpin, the branches of which

extepd through the said spring and _thg ends of the branches of which are
bent,g the said fil ar'elaé"r’?grﬁ" %g5c TRy Bo VRV | E5FhrakeYe REi rthat

and the said spkowerbgmrtngofin thesa fiprimaveioreds badlloon depicted inhe

present invent iﬂ]n%nm_- ;- Beegegter understood by studying a balloon described
by way of non-li t.JﬁJS gxgﬁp e and depicted in tr)e drawing in which: -
Figure 1 depicts a bal | Eba balloen| depictedsint Eigures 1 and 2 comprises

an envelope 2, made of a transparent or translucent

10 flexible material for example, which, when it ig inflated
with a lighter-than-air gas for example, has the shape of
a sphere.

This envelope has, at its upper part or North
Pole, a circular passage in which a support-plate 3 is

15 fixed in a sealed manner and has, at its lower part or
South Pole, a circular opeming in which a support-plate
4 ig fixed in a sealed manner.

Between the support-plate 3 and the support-plate
4, the balloon 1 has a filar element 5 which comprises a

20 flexible wire 6, the upper end of which is fixed in a
known manner to the upper support-plate 3, and a spiral
spring 7, the upper end of which is fixed to the lower
end of the wire 6 and the lower end of which is connected
to the support-plate 4, as will be described later.

-25 Fixed to the wire 6 is a bulb support 8 carrying
two opposed bulbs 9 and 10.

As may be seen in Figqure 1, when the balloon 1 is
in the inflated state, the filar element 5 extends
vertically along a diagonal of the envelope 2, the spring

30 7 being tensioned.

When the balloon 4is inflated, the support 8
carrying the bulbs 9 and 10 is substantially in the
middle of the filar element 5, substantially equidistant
from the support-plates 3 and 4.

35 When the balloon 1 is deflated by intentional or
unintentional release of the gas contained in the enve-
lope 2, the length of the filar element 5 decreases,
especially due to the effect of the tension caused by the

spring 7, the upper part of the envelope 2 comes down and



- 'Fi_gur'e' 2 depicts the balloon according to,daim1l 35 in the
sli-ghtly deflated state; - Figure 3 depicts,” in enlarged view and in

vertical ‘sectio t gy\x}g ri e0f Nt I , | Loon
bei ng infl ated; e?eFirigaJ%e %%%i %fs.ftge\r:ieeerg‘v;éc)%r esqzcl?%ﬁ @télolmlgz’ig%ur"IelhDgB‘QLa J-'83
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enl arged verticgh $eelddbedtidit, | st DRELa0lyt hhedfsigpBNbIfOREhhatd AOR,
perpendicu- lar to Figure 4; 5 - and Figure 6 depicts a view
from above of tPhta BRET-part of the aforenentioned bal | oon depicted in

Figuses 3 to S. The bal hAaomaiebet edennihi Riiirdsadd tb copptheesBipbort-
envel ope 2, mdﬁlgle%t 53N3 %ra%g%dogr} 'i:%r}as'ol{x esn:I.de of the envelope 2 and
its peripheral part is coupled to a ring 11 arranged
inside-the envelope 2 by means of screws 12 distributed
on the periphery, the edge of the aforementioned lower
10 opening in the envelope 2 being held between the peri-
pheral part of the support-plate 4 and this ring 11, a
seal 13 being interposed between this edge of the
envelope 2 and the support-plate 4. The upper supporxt-
plate is fixed in an equivalent manner.
is At its central part, the support-plate 4 haz a
cylindrical projecting part 14 which extends towards the
interior of the envelope 2.

Arranged in this projecting part 14 is a spiral

spring 15, the upper end of which bears against a circlip
20 16 fitted in the upper part of this cylindrical part 14.

The lower end of the spring' 7 is fixed to the
loop 17 of a hairpin 18 which has two branches 13 and 20
that extend downwards through the spring 15 and which has
ends 21 and 22 bent radially outwards, substantially

25 parallel to the support-plate 4, the end of the spring 15
bearing on these bent-over parts 21 and 22.

In order to allow the branches 21 and 22 of the
hairpin 18 to pass through laterally, the cylindrical
projecting part 14 has two diametrically opposed vertical

30 slots 23 and 24 open towards the top. In oxrder to limit
the downward travel of the hairpin 18 due to the effect
of the extension of the spring 15, these slots 23 and 24
have a defined length so that the bent-over parts 21 and
22 of the hairpin 18 bear against the bottom of them.

35 On one s8ide, the cylindrical part 14 of the
support-plate 4 carries an electrical switch 25, the
moving actuation contact 26 of which is located verti-
cally so as to face the end part 21 of the hairpin 18.

The balloon 1 furthermore has a sheathed



10 ' flexible material for exanple, Wy ch, when it is inflated with a
lighter-than-air gas for exanple, has the shape of a sphere. This envel ope
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state, the “'é¥1i§h§E%Q& ﬁgégtgﬂgsare electrically connected. to the

10 switch 25, the latter being electrically connected to the
bulbs 9 and 10 via a conductor of appropriate length.

As may be seen in particular in Figure 3, when
the balloon 1 is in the inflated state the spring 7 is
tensioned and the spring 15 is compressed, the hairpin 18

i5 being in a high position in such a way that its end part
21 is in its high position and that the actuation contact
26 of the switch 25 makes t:.he electrical connection
between the conductor 29, connected to the ground to an
electrical power supply, and the bulbs 9 and 10 which are
20 then 1it up.

When the balloon 1 deflates, as wasg seen above,
the distance between the support-plates 3 and 4
decreases, while the filar element 5 remains tensioned
due to the effect of the spring 7, the length of which

25 progressively decreases.

Since the elongation coefficient of the spring 7
is chosen so ag to be guite appreciably greater than the
elongation coefficient of the spring 15 which acts in the
direction counter to the tension established in the filar

30 element 5, within a defined length of the filar element
5, the hairpin 18 moves downwards in such a way that its
end part 21 bears on the actuation contact 26 of the
switch 25 in order to bring it into its retracted posi-
tion seen in Figure 4, in which position the circuit

35 supplying the bulbs 9 and 10 is broken.

By means of the combination of the spfings 7 and
15 in opposition, the variation in length of the filar
element 5, enabling the switch 25 to pass from its on

position to its off position, is short. This enables, at



VerthaIfy al ong a di agonal of the envel ope_2, the spring 30 7
bei.ng tensi oned. Wen the balloon is inflatgd, the support 8 carrying the
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"Additionally, as may be seen in particular in

Figure 5, the support-plate 4 is equipped with a valve 31

enabling the balloon 1 to be inflated. This support-plate

10 furthermore has through-passages 32 covered on the outer

side by a plate 33 forming a safety valve, this plate 33

having a pin 34 passing through the support-plate 4, a

return spring 35 being interposed between the innexr end

of the pin 34 and the inmer face of the support-plate 4.

15 The present invention is not limited to the

examples described hereinabove. Many alternative embodi-

ments are possible without departing from the scope

defined by the appended claims.



5 As may be seen in Figures 3 to 6, th llm Iu llli ﬂ|l4
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10 capable of acting on a member (18) for actuating switch-
ing means {(25) interposed in the connection between the
said illumination means and the said electrical power
supply in order to make/break this connection on either
side of at least one defined threshold.

15 2. Balloon according to Claim 1, characterized in
that the said actuation means are arranged at least
partly inside the said envelope.

3. Balloon according to one of Claims 1 and 2,
characterized in that the said actuation means comprise

20 at least one filar element (5) extending in the said
envelope and connecting part of this envelope to the said
actuation member, placed at another point on the peri-
phery of this envelope.

4, Balloon according to Claim 3, characterized in

25 that the said actuation means comprise at least one
spring (7) forming, at least partly, the said filar

element and acting before the said switching means are

actuated.
5. Balloon according to Claim 3, characterized in
30 that the said actuation means comprise at least one

spring (15) acting in the direction counter to the
tension in the said filar element and acting before the
said switching means are actuated.
6. Balloon according to Claim 3, characterized in
35 , that the said actuation means comprise at least one first
spring (7) <forming, at 1least partly, the ‘said filar
element and at least one second spring- (15) acting in the
direction counter to the tension in the s8aid filar-

element, the first spring having an elongation



ends Zl.énd 22 bent radially out wards sub’stan"t lally 25 parallel to
t he support - pl a n ga over
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top. In order to downward travel of the hairpin 18 due to
effect of the et mmr‘éfpilﬁéesdﬁ)ngfaste%ﬁfésé:%B’P@ ZRifgeayelere and
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sheat hed
support-plate, and the said actuation member (18)
10 comprising a part (21) extending through this spring and
having a part on which the other end of this spring
bears.
8. Balloon according to Claim 7, charactexized in
that the said actuation member comprises a filar element
15 having the shape of a hairpin (18), the branches (13, 20)
of which extend through the said spring (15) and the ends
of the branches of which are bent, the gsaid filar element
(5) being connected to the loop of this hairpin and the
said spring (15) bearing on these bent-over ends.
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‘el'ectrical "cable 27, one end of which is fixed to the support-plate 4 in a
seal ed manner by neans of a known nut system 28 and the other end of which
i s capabl'e of being fixed to the ground so as to be able to keep the 5
balloon in the inflated state at a def iypegdrgdrght. The el ectrica
conductors 29, which are contained in the cable 27 and which energe inside
the cylindrical part 14, pass through a hole 30 made in the wall of this
cylindrical part and are electrically connected to the 10 swi tch

25, the latter being elecgtrical connecjed to_the bulps 9 ia.a
conduct or of appropria?@ihgﬁﬁtH&&Nf?ﬂﬂF%ﬁ?%geﬁql?ﬁﬁﬁ ?%ﬁlzg?i%gf¥bJF313
when the bal | dse inifdaited witinfd aged, switiecl hissprpadple i £t bedngnarbrand
the spring 15 | ress t ak rgi.n & bAGhd N(275i &y
position in su’%%cggapv\éyte? hgﬁei til%el%gh@ggh éﬁ %’g'olnr?ai tes i g J@@Si t(i osr: a_ndi
that the actumnohosdngace Zewist hefswiiivmiBagiess ottt @fabeing
connection bety5eleREACOAJUCERT AacPiRLE! 8folext NBugbly)d emprising
electrical poucr, UPPLY: n20dy " 7, PE) n o SraCalllb iR to the deforn.
ation of the said envelope and/or to the pressure of the
gas in this envelope and are capable of acting on a
member (18) for actuating switching means {(25) interposed

in the connection between the said illumination means and

the said electrical power supply in order to make/break
thig connection on either side of at least one defined
threshold. The said actuation means preferably comprise

two springs in opposition.

Reference: Figure 4



20 . then lit up. Wen the balloon 1 deflates, as was seen above, the
di stance between the support-plates 3 and 4 decreases, while the filar

el enent 5 renmins tensioned due to the qf 60t of the spring 7, the length
of which 25 progressively decreaseS. Since the elongation
coefficient of the spring 7 is chosen so as to be quite appreciably greater
than the el ongation coefficient of the spring 15 which acts in the
direction counter to the tension established in the filar 30

element 5, within a defined length of the filar elenment-5, the hairpin 18
noves downwards in such a way that its end part 21 bears on the actuation
contact 26 of the switch 25 in order to bring it into its retracted posi-
tion seen in Figure 4, in which position the circuit 35 suppl yi ng
the bulbs 9 and 10 is broken. By nmeans of the conbinati diY of the springs 7
and 15 in opposition, ‘the variati i engt e filar elenent 5,
enabling the switch 25 romits on

3
=%
5
6
8
9
)
18
27

e
10
I8

HG.



posi.tion to its off position, is short. This enables, at | east partly,
the bulbs 9 and 10 to be prevented fromfl ashing. Thus the aforenentioned
saf ety nmelans for switch- ing the bul b- é@lying circuit on and off are

subj ected 5 to the variation in e shape of the envel ope 2 which
itself depends on the pressure in this envelope. Additionally, as may be
seen in particular in Figure 5 the support-plate 4 is equipped with a

val ve 31 enabling the balloon 1 to be inflated. This support-plate 10
furthernore has through-passages 32 covered on the outer side by a plate 33
formng a safety v , this p e 33 having a pin 34 passing through the
support-plate 4,_-a return spring 3 eing interposed between the inner end
of the pin 34 .4nd the inner face of tke support-gtate 4. 15

The present ¥nvention is not Ilimted t
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exanpl €s descri bed herei nabove. Nhny alternative enbodi - nments are possible

W t hout departing fromthe scope defig by.the appended cl ai ns. -7-
CLAI M5 1- Bal | oon (1) conpri sing 2 envel ope (2) that can be inflated
with a gas, which is capable of being con- nected to the ground by an

el ongate elenent (27) and 5 encl osing a neans of illum nation (9)
capabl e of being connected to an electrical power supply, characterized in
that it conprises actuation neans (7,15) which are sensitive to the
deformation of the said envel ope and/or to tRe pressure of the gas in this
envel ope and are 10 capabl e of acting\on a nenber (18) for
actuating switch- ing neans (25) interposed in\the connection between the
said illum nation neans and the said el ectrical

FIG. 3
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éupply in order to rmake/break this connection on either side of at |east

one defined threshold. 15 2. | 1 oon according to Caim1l
characterized in that the said actuation ns are arranged at |east partly
i nside the said envel ope. 3. Bal | oon according to one of Clains 1 and
2, characterized in that the said actuation neans conprise 20 at

| east one filar elenment (5) extending in the said envel ope and connecting
part of this envelope to the said actuation nmenber, placed at another point

on the peri- phery of this envel ope. 4. Bal\ oon according to O aim 3,
characterized in 25 that the said actuatfon neans conprise at |east
one spring (7) formng, at least partly, the said filar elenent and acting
before the said switching nmeans are actuated. 5. Bal | oon according to
Claim 3, characterized in 30 that the saiq actuati on neags conprise
at least one spring (15) acting in the direction dqounter to the
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tension in the said filar el enent and acting before the said switching
nmeans are actuated. 6. Bal | oon acconding to Claim3, characterized in
35 - * that the said actuation nea nprise at |least one first spring
(7) formng, at |least partly, the said filar elenent and at | east one
second spring (15) acting in the direction counter to the tension in the
said filar elenent, the first spring having an elongation
coefficient greater than that of the second spring. 7. ~Bal | oon
according to one of Clainms 5 and 6, characterized in that the said
actuation neans conprise a support-plate (4) fast\ened to the said envel ope
and 5 carrying in this envel ope a bearing\surface, one of the ends
of the said spring (15) acting in the direction cqunter to the tension in
the said filar el enment being placed against this bgearing surface,LP? t he
side of this .
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suppdrt-plate, and the said actuation nember (18) 10 conprising a
part (21) extending through this spri rg[@nd havi ng a part on which the

ot her end of this spring bears. 8. al | oon according to Claim?7,
characterized in that the said actuation nenber conprises a filar el enent
15 having the shape of a hairpin (18), the branches (19, 20) of
whi ch extend through the said spring (15) and the ends of the branches of
which are bent, the said filar elenment (5) being connected to the | oop of
this hairpin and the said spring (15) bearing on these bent-over ends.

FIG. 6




