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30 Preferably the device is of the type in which the ‘high voltage is applied to the
material to be sprayed prior 1o issue of the material from the outiet.
Typically the high voitage generating means produces a voitage output of up to
35 kV, e.g. from 3 1o 35 kV, more usually in the range 3 to 20 kV, with 5 to 20 kV
being preferred.
35 The low voltage source will typically produce an output voitage which is
typically at least two orders of magnitude less than the high voitage output of the
generating means, .9. in the range 1.5 to 24 voits.



Said elenent(s) will be so located on the device as to be exposed to

+ anbi ent light . The elenment(s) will normally be permanently exposed but
the arranwedaiu7i8 nay be such that the el enent(s) can be PFEE/eBIVAPaTS,
masked or ot herw se conceal ed fromthe anbient |ight until such tinme as

the device is to be used, although in the 5 latter case it may be
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0 the dovEudled Budlfad A ingdv it i6RRE eVient. Wp JERRRR o7 dnd nislehu(sy il] e
provi ded i Augihes deensurertbatadrquate light falls optn thie| glempai(®) iffespeetivarthear ray of
sai d el enestignfafidnidiehaidedite Whendsto6d'8h& horizodtflMaace.f wnsathinddaesics adl y

has a radi gj nsitiyve areal extent of .no re.th 5 Loften
no nore thgﬁ#g@%ig’ é%heﬁmgtéﬁ@aggg@?ensg r%rry%(%;?gp reﬁgrwgﬁfﬁer%o&a?%?%fa ;?ﬁgg 30
vol t age2@upRiuchy) otheclogation phithealpmapt(s)y ey gt suel thethey Are Aot Rencraled by s
ngr ati onaknean@hdmpmt 'dggmammﬁ tef_:inreqssﬁéé wfmé !épfa'?lﬁfgg-el%_vWe?Xh?fis meterial .
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g potent : y
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30 voltage output produced by the voltage generating means when the device is
operational and producing an electrostatically charged spray of material.

A device according to the invention is particularly suitable for applications in
which the spraying operation need oniy be sustained for a relatively short period of
time on each occasion the device is used or required to come into operation and in

35 which the power output (operating voltage muitiplied by output current) delivered by
the voitage generating means during spraying is iess than 5 mW, typically less than
2 mW and more usually less than 1 mW. This is typically the case for devices which
are used for air fragrancing for example in that the spraying may take piace at
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Preferably the iow voltage power source includes means for controlling current
supply from the charge storage means to the high voitage generating means in such
a way that current supply to the voltage generating means cannot commence untii
the amount of charge stored by the charge storage means reaches a predetermined
35 upper threshold and current supply is terminated when the charge stored falis to a
lower predetermined threshold and cannot resume until said upper threshoid is once

again attained as a result of radiation-induced charge replenishment.
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operation than the maintenance current required to operate the vol t age
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prefer abT@ Magngude hiohes fraqyeacy, feqaying ?ripélllé"fyo‘f"'?gﬁnmglhi N tAnSIEMes o
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sui tabl e f ooy YoRfige (typRefly 3t RoasDSkV2GhitInfedslrot\tdchirHing 3bid/1abge O ha
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on the dgyi aBodBténts, dBsh¥ES BEL. BRE Inddital URA  qHlasRiredici BrIIUBLEprays,

enmbodi nent , tr}e vi sual S|,gnal be produced, by, neans .of . a change. .of
colour in aPrelerablihs gexice jneiidss standbynesnnorsigialingdo e uer sigies o
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bl e. tch of I Th tch b J
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other part SRl pfoViaie e InkaeGRe il biaRR7 FkuidNes 167 DBerBlion. I BRReET
Ty e’ of f o STRRAIPEy s vistal sigatsBAY, a8 proHiucRA B dRERR ap chand, S pelpur in &
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vol tage power sigpekratidr of {heavoiiagfg?e%ralrt%%eﬁﬁssand hence init?éi%‘ilrm JpPayihgiwin

timng angenent may b oVi o limt. or, otherwse trol fthe
ength ofS ¢ HREADHBe Shuoad bLimeat ob 3 ussEadbe ot U prie Bt The awich
The devi ce may bealsiniplenmeantarfical switghaah elegtronis switebrign fig(d effeat iransistorss
sprayi ng as of ah@&ptichl SWitefordRs1dREd ﬁiklb%‘gd [htéMEptIdMAG 1L SA1OS UHE bYRAGEKing BUS,
such ST QaAl ik ObERI d@( BEs A, LS Sg’a WREH of %&Q?pLS‘G‘?'t?Q% ghar ge

st or age |1 n sal d cWar e 8I’ age .Jew c'e S . an proauce” an ou puta
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4 effective if the lower voltage power supply is in a state of readiness.

Some form of timing arrangement may be provided to limit or otherwise control
the length of time that the device can be operational on any one occasion.

The device may include means for signalling the impending cessation of

35 spraying as a resuit of charge depletion in the charge storage means. Thus, such

signatling means may be arranged 10 monitor the level of charge storage in said
charge storage device(s) and produce an output indicating that cessation can be
expected within a predetermined time intervai and/or providing a countdown facility.




PCT/-GB97/ 00376 WD 97/31718 Where the spraying device

i'ncor porates both means for indicating readiness for opefripoptorrnd
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which it Is te{il ﬂ)rg%/ qgoer ﬁrlous

passi ve dg:ﬁgj"%gg? Impar B‘"Sf“"' GBTLfiPs @ sgffryé'ﬂﬂ R Re 22PReS d| scI osed

in the prior Pl entterial to-recsprayetimag beretiquid Foymuldlien (passiblyrmitbrsodidst o be
he f

Zﬁ{)% e?’nd: gﬁ'ifgp'ﬁe?% ﬁb &?—?2%? Et/%égl?g %5%0\?&‘9 :%e?@.\/hpbﬁtagﬁ[ﬁf!@bh%ﬁ&eh e rtorm

e entire
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purifying 0 Insecti.c vice I n accordance IIh
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| ay out1 ®f. dhViee dinlyi e gémerally ifFthguioemishown.in lougprier BCIFGRSHPaZttatheapntirel ow
power vol t@ﬂﬁlo@hfe%’f'&hi%wé»ﬂmoﬁ;&}ﬂ d‘hse?e; n the device in Figures 1 and

| t

2; and 25 |gure I'S*a clirc |a ram showi ng t he gractlca
i npl ement at i onTHY inxangign Wil "°W&ﬁ$ﬁ$§ﬁf'§ #‘I"fﬂ!s‘!fr%é‘ﬂ“ QR Witk refesancsifat i c
formin Fither#ccdmpanying drawingsf ar-which: to Figures 1 and 2, the electrostatic

spraying ﬁ%‘(ﬁ&? i$ AR Wkiernal ﬁﬁ%%;@gg%@lahﬁbWX%ﬂfcﬂéQ epufl'?;Fi @hafdrosed in

our prior EP-A-486198, ‘HEP- - {he e ire

di scl os?h csgetisife SAraying dewiss HLpchosdanss WiHLINe IRVBINN s reference. The
devi ce conpiguse is alszhemagic Kircuit idiagragh shoehvsy 1hg iotarhaltiayout of 2hé dewicetinch
the materig Lut,€ qbe sprayed is discharged. The material to be sprayed

may be in t ofmof a fornulation including a fragrant oil or oils and/or

it may Flaginrits @ dagrammatia lophpawsrvolfiage FHF"%PF%‘?‘P (8 Bk InrtheAaviee B
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may be in the form of a formulation including a fragrant oil or oils and/or it may
comprise a formulation suitable for effecting purification of the air, ega formuiation
which in spray form serves to trap air-borne agents such as particles of dust. in the
35 illustrated embodiment, the dispensing outlet is in the form of .a capillary tube which
is inserted into a reservoir 14 containing the formulation to be sprayed. The
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Patent Application No. WO 95/06521 or EP-A-486198 and are conveniently
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6 30 the voitage generator 18. However, in practice, the spraying operation will need to
be sustained sufficiently long to produce the desired effect, especiaily in the case of
an air fragrancing and/or purifying device. The level of charge storage buiit up in the
charge storage means will therefore need 10 be sufficient 10 allow operation of the
device for the desired time interval. Moreover, once a spraying operation has been

35 carried out, sufficient time may be needed to repienish the charge storage means
before a further cycie of operation is possible. A suitable arrangement meeting these
requirements will now be described with reference to Figure 3.
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7 provided to allow the "on” and "off" times to be preset and/or adjusted; for instance,

the voltage sensing circuit 32 may incorporate a timer by means of which the "on"
part of the spraying cycie is determined so that spraying is terminated once the

35 timer has timed out but can be resumed after a preset "off" interval allowing the
charge to be repienished sufficiently for a further operation for a preset "on"
interval. The timer may be preset or it may be adjustable by the user according to
requirements,
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electrolytic ¢

ceramic ¢ a ggﬁlgg Sé%zé%zhe cu)cgg components employerkmgueulﬁrgu%tl\yre as

el ectrol yt fallomspaci t or (RS107- 066) D1 14V, 500MWV Zener
di ode (f35 &&3-8250) 25 Dgojar grray fabricated frotn % @trafy 9&@13@&% 3&9:! 28dken DB
Si gnal di Ofie BAT 85 (RS 300-978) I C OA Power
supply non 5 (RS 297-535) TR1 ZVP2106A FET transi stor

(RS 655-565) The above &anvorsSr24Hectdenicichicotatbs (R$1819-588) cat al ogue
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voltage to,

c2 0.1 uF, 63 V ceramic capacilor {RS126-556)
c3 22060 uF, 25 V electrolytic capacitor (RS107-066)
D1 14V, 500mW Zener diode (RS 183-825D)
25 D2 Signai diode (RS 109-258)
D3 Signal diode BAT 85 (RS 300-978)
1C1 MAX 700 CPA Power supply monitor (RS 297-535)
TR1 ZVP2106A FET transistor (RS €55-568)

The above components as identified by their RS catajogue numbers are available
30 from RS Components Ltd, PO Box 998, Corby, Northants, NN17 9RS, England.
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13. A i ¥& Wlocptadumthedevics a5 10 be exppsad tocampiget WPl et i on si gnal | i ng
means i s 9. A device as claimed in any one of the preceding claims in which an array of said
elements is provided.
10. A device as claimed in any one of the preceding claims in which the total
radiation sensitive areal extent of sald element(s) is no more than 5 cm? (preferabiy
30 no more than 3 cm?® per kV of high voltage output produced by the voitage
generating means when the device is operational and producing an electrostatically
charged spray of material.
11. A device as claimed in any one of the preceding claims in which means is
provided controlling current supply from the charge storage means to the high
35 voltage generating means in such a way that current supply to the voitage
generating means cannot commence until the amount of charge stored by the charge
storage means reaches a predeiermined upper threshoid and current supply is
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including a tim neans fo opntrolling the l.ength o ne that the
devi ce can 35@"858831"?%%' "P%F’?E)Pgﬁf‘]?f@e?@%&? Jhsaid %ﬁ"%f}"fﬁ?ee Deans Apd.
10 praduce an output indicating that cessation can be expected within a predetermined
time interval and/or providing a countdown facitity.
10 14. A device as claimed in any one of the preceding claims in which the high voitage
generating means comprises means for converting low voitage from a dc supply into
a reiatively fow ac voltage, means for storing the energy content of said ac voltage,
means for repeatedly discharging the energy-storing means to produce a relatively
tow magnitude higher frequency decaying oscillatory voitage, high gain transformer
15 means for converting said higher frequency voltage to a large magnitude decaying
oscillatory voltage, and means for rectifying said large magnitude voitage to provide
a uni-polar high voltage output.
15. A device as claimed in any one of the preceding ciaims including a timing means
for controlling the length of time that the device can be operational for spraying
20 purposes on any one occasion.
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