12 7 DEC ?4 PHOTON POWNER CELL Field of the Invention This invention relates

to electrical power generation and is particularly concerned wth- o
providing a photon power cell for converting the energy v@f'{m}g[tqmﬁ of Iight
into 5 electrical energy. Background of the Invention Various types of :

el ectrical power sources are known, rafdging fromsnall batteries to large -~ '

power stations, and including solar cells which use the photo-electric
effect to .convert the energy of‘lﬁaotons of Ilgﬂ}, typically sunlight, to
el ectrical energy. There is, nt for portable

el ectrical power generation for a nultitude of applications from consuner
el ect ronpfa;d ofSHE hRALHGP pI ayers, radios, nobile tel ephones and portable
conput ers,tO _hrgher power consunption appl i cations, such as electric carts
and cars. Summary of the I nvention 15 According to one aspect of the

i nvent i on t heTbisiigventiouirelates 4o shestrenal p@wer gaperdtion gorpR |p§itwglaﬂa{t00neeamd one

phot o- eI ric an artifi ner, |sedfl

ther oi n SRR Ra PRbraPo e sl firgronaflE o iy, ACRERERNY INGHLS, .
conveg t edletthicdl enelegCt ri cal energy by the photo el ectric ceII 20 The '
artificially-energised fluorescent material preferably conprises a

r adi oactl ve- energi-sed fluorescent material. It is, however, contenplated

t hat ot hBeckssgundioidheHveplien energi sed artificial f1 uorescents which do not
require sunl | ght, 'such as chemical fluorescents and bio-cheni cal
fluorescents, Vﬁﬂb‘l.llsdtyggs Hﬁagct'r@altﬂlﬁve?rsgﬁ%@st aﬂerléﬁ%'a}n' g ﬁgﬁrﬁiﬂlb’batﬁ:f’l@s
photo-el ectric cell-“conprises a plurality of sol ar ceg] I's and the

artifici tzd laygeepewgl stetlloxfsl, landencdedmg sataerceld wihschapss tiecphomoemmcmfffmheo sol ar
“cells.

nveREtEe energy of photons of light, typically sunlight, to electrical energy. There is,

10 however, a trequirement for portable electrical power genecration for a multitude of
applications from consumer electronics, such as CD players, radios, mobile telephones and

” 'portable computers, to higher power consumption applications, such as electric carts and

cars.

Summary of the Invention

i5 According to one aspect of the invention there is provided a photon power cell

comprising:

at least one photo-electric cell, and an artificially-energised fluorescent material
wherein photons from the artificially-energised fluorescent material are converted into

electrical energy by the photo-electric cell.

20 The artificially-energised fluorescent material preferably comprises a radioactive-
energised fluorescent material. It is, however, contemplated that other, non-radioactive
energised artificial fluorescents which do not require sunlight, such as chemical

fluorescents and bio-chemical fluorescents, could be used in the present invention.

Preferably, the photo-clectric cell comprises a plurality of solar cells and the

25  artificially-energised fluorescent material is applied to each of the solar cells.



2 Each solar cell wafer may conveniently conprise an industry standard
silicon wafer of P-type material with diffused coatings of N-type

materi al, such as phosphorus, applied to both major sur a? © fiishe wafer.
However, other types of solar cells may be utilised in t gﬁ:sent
invention, for 5 exanple a solar cell baving a wafer of N—type mat eri al

bet ween | ayers of P-type material. The photo-electric cell preferably

i ncl udes one HaclRbGr !:é}y‘@[é r?rta oBbérﬁgt{tI ris@lan ix‘ﬁﬂfs s{aﬁdﬁﬂgﬁfc@ﬁ' g?érl y
transparent to photons wthin require requency spettrumto produce the
phot o- el edftR-typeehdtedd], wilduﬁifﬁlsb@ hozaimgmolﬁN typeanditedalr sudhcaqthosghopest tppdieds

from the rac{hoactl v ene fI uorescent material. 10 The | ayers of
filter melP&PHLMARF gur 87’8 ‘f)rr ovi ded between the or each solar cell
waf er and the radioactive- ener gi sed fluorescent material. In one preferred

embodi nent, t hgoWEveaGihed Hpbebf ML LSOy tReSiIHASA the prlikmhinvERdhOaat i ve
particle absorbl ng material is added. The radi oactive energl sed fl uorescent

mat er iSal gxayphea deddhavimgtaneater of Mrtypeapetegal Hebwedn lapers o€ Pdypometendous
coating or as a discontinuous coating, such as in substantially parallel

| ines or 25 & SRULLELRRLAYES RLHIDnd e A0 9GLIVE, SOSAl BEE mtcry

fl uorescent 'S pr e em ca -ra uor escen

Exanpl es whick Uk tsabdtmttaﬂignnrmba:reﬁd tophdtore Wilhiprergaitsd Bigubiedyl q)ef;mimuse in
the present invention include uraniumfluoride based fluorescents

triti um &{B@tﬂ’?&hﬁé’hOt?Oel?qt%FEf%teh%WBWB abeeIvE LRIVaRtcd Fadigast G haERdenirem | ¢
will, Wﬁéf?e[duoak&ﬁvélPt@rﬁgé@ﬁg&eéééﬂ%ml}i%ﬁ?ﬁ“S ot her chem cal -radi oactive

f1 uor escent materia e use e present invention, including
*light fluorescents” in fI uid formwhich are suitable for use in |arger
poverlOappl i catThenlyerg of filEC@ekrMl aBr preferdddy pravdddoreteert the obreach sar okl

g][ eferreq eer ancf tgee?zgdlggctlgg—en r[g?s%g?ﬁlorlegc\:/e%?;[nla enaiNI 'l now be described, by way

In one preferred embodiment, the or each filter layer comprises glass to which

radioactive particle absorbing material is added.

The radioactivé energised fluorescent material may be applied to the filter layers
15 either as a continuous coating or as a discontinuous coating, such as in substantially

parallel lines or as a sputter sprayed coating.

The radioactive energised fluorescent material is preferably a chemical-radioactive
fluorescent. Examples of suitable chemical-radioactive fluorescents suitable for use in the
present invention include uranium-fluoride based fluorescents tritium-phosphorus

20  fluorescents and promethium based fluorescents. It will, however, be appreciated that
various other chemical-radioactive fluorescent materials-may-be-used in the present =~
invention, including “light fluorescents” in fluid form which are suitable for use in larger

power applications.



- exanple only, with reference to the acconpanyi ng draw ngs, in which: Figure
"1 is an enlarged cross-section through a photon power cell in accordance
with the invention; Figure 2 is a schematic representation of a photon
power cell conprising radioactive fluorescent materi al int@er§§p2 ween
a plurality of solar cell wafers; Figurg 3 is a front or rear view of a
phot on power cell show ng the radioactive fluorescent material applied in
parallel lines; 10 Figure 4 is a front or rear view of a photon power cel
showi ng tBreefDedériptomioféhe Playongscent material applied as a sputter spray
coating; and Figure 5 is a schematic view of a photon power cell conprising

a solar cell s aICerlﬁe elésémnl%a‘%mleitq?'}lthf | HAL &S SRtion %fl?}obﬁ% fge%a%édpf)g% Qf the
ot el’l g cofmpri Or&r

Drawi ngs 15 Thepp on” power Y SRowA i ure ses a cel |
waf er 10 enainplefdnlly,erith lefrerice td Sheoqtiobm@ahyting datvingsiigy which:sur f aces of the
solar cell wafer 10, and coatings 20 of chem cal-radioactive materi al
applied to the filter layers 16. The sol ar cell fer 10 .conveniently
be formed fromigHe B Frlaged faessdecten tyo |4Pﬁ%ﬁﬁrﬂ°§‘ieﬁ§%ﬁdaé’€%@@°iz of
N-typg MLl i1linveABR)] €d to both major surfaces of a 20 silicon wafer 14
of P-fype material. The silicon wafer 14 is typically about 200 mmin
diraneter. The thickness of the. wafer 14 may be 300 microns (m or |ess.
Preferably, tHHégwaf2rishassdetriatickrepssentatiathef a apiypgorofposver ocdb cainprisig () ,

f er.abl t 1 ' s he N-t . teri f bl
R o o o G T B
each phosphorus coating 12 and the silicon wafer 14 constitutes a P-N

junction acroSgurdtd tha @onelbeeédri xﬁe\ommgh@tbn igpwie \cell chedinghtie miiohaive
within a particular range_of 4 '2 7 DEC 2004
uorescent material applied in parallel lines;

- 10 Figure 4 is a front or rear view of a photon power cell showing the radioactive

fluorescent material applied as a sputier spray coating; and

Figure 5 is a schematic view of a photon power cell comprising a solar cell stack

using a light fluorescent.

Detailed description of the Drawings

15 The photon power cell shown in Figure 1 comprises a solar cell wafer 10 with filter

chemical-radioactive material applied to the filter layers 16.

The solar cell wafer 10 may conveniently be formed from an industry standard
solar cell comprising: coatings 12 of N-type material, applied to both major surfaces of a

20  silicon wafer 14 of P-type material.

The silicon wafer 14 is typically about 200 mm in diameter. The thickness of the

- wafer 14 may be 300 microns (um) or less. Preferably, the wafer has a thickness in the
range of 5 to 25 microns (um), more preferably about 15 microns (pm). The N-type
material preferably comprising diffused coatings 12 of phosphorus. The boundary between

25 each phosghorus codting 12 and the silicon wafer 14 constitutes a P-N junction across

which an electric potential is developed when photons within a particular range of



wavel engt hs i npi nge upon the solar cell wafer. The thickness of silicon
wafer is preferably such as to create a photo-electric effect for photons
within the blue-green spectrumof light. A conducting grid 16 |s appl i ed
to both sides of each phosphorus coating 12. Silver is the ¢rgm4
material for the conducting grids becauge of its high 5 electrlc
conductivity and easy diffusion to the phosphorus (N-type) material. The

hi ck f h d f I
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150- 200 rprefeebsy 6ichHThs Wb Gfeadd @ plictoRIckead efb@Utor %jmt(ﬁlpawithm&hkfblaeﬁ%nof
the silicon wafer 10 are passivated with filter layers 15. The coa%l ngs 10

20 of chenpeaim eidigdhctA ventuaiveesekf ineapeliedito ket siHen b5t BHOPYORRe
outer surf, Qt?rgg tle éihx?eﬁ il !tﬂe;frre r%}ﬁerﬁgtex][a fo-lnl?l?e édn‘dﬁétﬁ‘?gé%@cﬁ ﬁ?ctaﬁe{e' & itegh! N9

20 has two oactive ['uorescin
corrpoaentelecﬁﬁml aaduapityr adi east difﬁ;stzmrmnmiemtphcsphsm (Mheype) | matersici fAge

conponent to glow brightly thereby providing the |light, source er t
phot on 15biskuEs of &reh cqwécwggsﬂd slédﬁd)éeﬁeﬁblm?‘?P“b§8\7%d€§r?fF§e Shmgfh& 10

Wi th photjgps omec%llv%f go%ﬂﬂﬁg]g}lﬁg 1640 Féf@l%ﬁl"}" eﬁﬁht ?ﬂﬁﬁ@y Hﬁgrohbe(u%)NVMe

- junction. Ceneral rd.gh i.ght . ource w Il . pr.aduce. nor.e. phot ons
and- therahdraespiac@iarbommmpgﬁnerat ed by the photon power cell. - One
cheni cal -radi oactive fluorescent which has been used in a prototype power

cell in accor ewth,t |nve is tri S ot her
types of 20 C R St bR aficol Yt (s Datsiatdd TP BRREAREY Y. TR Rines”

i nvenbi om0 FUHBmasal-HdddcH R ﬂﬁbﬂé@d@nﬂ&a&aﬁﬁﬁkefﬂhm;@ﬁs@m the \Wice Bugades pf thél de
brighter light in a broad spectrumfor several years. Tritium phosphorus

“has a nudBtesliersekS-hal f-1ife of about 15 years. It is estimated that a
tritium based photon power cell can effectively last for 7-10 years.

Tri ti um phosphgl.ouf fdsHakesa § Bn gezé Updsh ‘?fviaegmcﬁdc@mgﬁpﬂaﬂﬁa&h%
y a a

phosphor with titan um an ding th mto
tritium poopehertcand acihrpeneing coﬁ’q&mentadﬁlet ¢henvdal-raliemwiine soinposdnt cheses the

; : 38; :de C?%g{n(gﬁphe oggﬁftgorg\gt%@hagt gi%b; gl%vu{) ing ﬁw 1gh asl)ﬁrrcg cPoro gt Iho?on
15  power cell. The light source in turn provides the solar wafer 10 with photons which are
converted into electrical energy at the P-N junction. Genei‘ally, a brighter light source will

produce more photons and therefore more power is generated by the photon power cell.

~ One chemical-radioactive fluorescent which has been used in a prototype power

cell in accordance with the invention is tritium-phosphorus. However, other types of

20  chemical-radioactive fluorescents can be used in the present invention, such as uranium-
fluoride based fluorescents which can provide brighter light in a broad spectrum for
several years. Tritium-phosphorus has a much shorter half-life of about 15 years. It is
es;imated that a fritium based photon power cell can effectivély last for 7-10 years.
Tritium-phosphorous fluorescents can be further enhanced by doping the phosphor with

25  titanium and/or by adding thallium to the tritium-phosphorous compound. These additional

elements boost the fluorescence of the phosphorous.

Another type of chemical-radioactive fluorescent which is contemplated is a
promethium-based fluorescent. Promethium is a powerful source of electrons and has a
Beta decay of 220keV and a half-life of about 2.5 years. This would be suitable for small

30  products with high power requirements.



promet hi um based fluorescent. Promethiumis a powerful source of electrons
and has a Beta decay of 220keV and a half-life of about 2.5 years. This
woul d be suitable for small 30 products with high power requirenents. ,2 7
DEC 2094 5 The filter layers 15 are provided to protect th]Fﬁﬂﬁjzmtlons
of the solar cell wafers 10 from unwanied radi oactive particles while
producing the desi red frequency spectrumto obt ai n phot on accunul ati on.

The filt f bl
{adi oact | ve- a D6 THER BRI Srrarey TR TR e ARSraY e da g by ogh i o
power adqedrdm® uhﬁﬁnte@ ré]:ii@a%ﬁve bﬁl‘tl%fé@ ﬁ}ﬁletﬁrﬁdﬂcﬂ@ﬁl@td)éﬁﬁad trepeee, feawemubt h

about 0.05%lead is used, th ougrr envi saged that higher energ
r adi oact iopteinherina pecumaiionas h@dﬁﬁﬁq l%fesmulénpréfer@iﬂnt@mmm Hassr yit eéi
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added to ass and nmay al'so require

quorgscgﬁtﬁssrraterlal 20 may be applied to the glass filter |ayers 15 |n a
nunber of different ways. Fi gure 3 shows the fluorescent material 20
applied in parallel |ines wher eas Fi gure 4 shows the fléor escent,

material 20 applthetitg ph@ﬁ@pas@aciqq glass Wil @bouts0.93% Jead i wsedy thopglhyt 184, 1 n
a protot ¥RFisaded rlﬁﬁrﬁ@g%reeﬂ%%glﬁgg%&%tm'ﬁtéhﬁl%% $ rafith! Glanfi! YRR the

glass to a t kness m crons : to cover approximately 30%
of the t enaigistd fmordseats will teheirghizber leivtls of goldylkead dbgraphitd wtbei added tpthssi bl e
for the f ore(? cent coatln er..the glass filter surface

conpl et el may alsg Ay Pvg?fogqaﬁﬁ(r:d%f’%??% for two reasons. First, the

gaps all ow nor e. light to pass through and be bounced around between two

waf eng in a mitteifrdopdsEént Ui 20 M) b Alicl 36 theFdlhs Flter RELAND ih,a h@BSerheat
is produced, thus reduci ng or elimnating a need for a cooli n% system

Triti um ioh dffseniusasorfigray shews e flaprsscentimatesial 20 aprliadaignaraltel lipey 22, ,
hown Schmiens JAp RO TRENE B ARERRIREAERA 20 SIFIELNS 1R ABe IR R 0EER,
waf er s l@plﬁttei'mpﬁag@@dh\mmoml wrﬁbmtfrz}te@ﬂubl&y@mtrﬂfuncmgmpl&{er sprayed onto
the glass to a thickness of about 200 microns (um) to cover approximately 30% of the fotal
15  surface of the glass filter layer 15. Whilst it is possible for the fluorescent coating 20 to
cover the glass filter surface éompletely, this is generally not preferred for two reasons.
First, the gaps allow more. light to pass through and be bounced around between two
wafers in a multi-layer photon power cell (see Fig 2). Secondly, less heat is produced, thus

. reducing or climinating a need for a cobling system. Tritium in gaseous form may be

20 injected when it is required, for example before transporting the power cell.

Referring to Figure 2, there is shown schematically a photon power cell comprising

a stack of solar cell wafers 10 disposed between a plu:rahty of layers of chemlcal-

'_radloactxve fluorescent material 20. Each solar cell wafer 10 is preferably of the same

construction as described with reference to Figure 1, having a silicon wafer of P-type

25 material sandwiched between coatings of N-type material with conducting grids on each
side of the P-N junctions. Glass filter layers 15 are provided between the layers of

chemical-radioactive fluorescent material 20 and the solar cell wafers 10, and it will be

appreciated that in the stack of Figure 2 the chemical-radioactive fluorescent material 20

may be applied as coatings fo the interposed glass filter layers 15 as described with

30 reference to Figure 1 and Figure 3 or Figure 4. Likewise, the same or similar materials

may be used for the solar cell wafers 10, the filter layers 15 and the chemical-radioactive



radi oactive fluorescent material 20. Each solar cell wafer 10 is preferably
of - the sanme construction as described with reference to Figure 1, having a
silicon wafer of P-type 25 material sandw ched between coati ngg@fg@ tfm@g
material with conducting grids on each side of the P-N juncti . ass
filter layers 15 are provi ded between t@e | ayers of chem cal -radi oactive
fluorescent material 20 and the solar cell wafers 10, and it will be
appreciated that in the stack of Figure 2 the chem cal -radi oactive

f | uor escdhoraseans faygrs 2oas desgribisd vaprefaencgdo E68¥ hgs to the interposed gl ass
filter layers 15 as described with 30 reference to Figure 1 and Figure 3 or

Figure 4. Likgw [ ' libGH SolalBl RefeksRekcipatkdghe
sol ar cell m?@%?‘?ﬁ%?ﬁgﬁgﬁf@érﬁ}ag}f)g?g}e{l}%{ ilr%d th% chem cgl -r agipgac%gi ve .2
7 Dt C 15 ifiiofd exdt kosan mhdy of 8.220mastailéss sicblavithi 2 hovasfseparnicd from Hieghase 1.

In a prot O'tlﬁ)ﬁ (glowe]lg cell, a stack of eleven silicon solar cell wafers were
packaged WihtlBcaedBPPerhousi ng made of 0.2 nm stainl ess steel, with a cover
separated fromthe base wth silicone rubber. 5 As illustrated

schengti cal | y Adilfok@MES seheniRhION$n BRARED] PHotbho Binkhdiry fomethe dhivresoatter i al
20 between solar cell wafers 10 max@bounce back and forth between th%

waf er s 10natorel @@dietwseesolar bels wafms he sy theuneedrck rad Sorth bedwoe We Sriys

Clactr o Tunh iars ThETRERE Resebficd 28 AnRbaRsRatbiie o Beatediils, |

waf er 10 of the stack can be arranged in series to produce nore 10 power
than the singlig tisopiastore pbwvergller FigureR, Hegric derinindls commeeted its thygawndirimga
phot on power cell containin "é"s&a’/{"k”bf' el even sol ar .cell "wafers 10 having
22 si des FiEAcgohsolaeed} PEEY CViAHK P ROTANEGR AL SHESAR PR C A

" adi et |Gy IiANRS SR SBRE B8l Ahfer 20 opeifhsle pr oduce about 220 watts of

el ectric power . s coupled in series could produce about 26
kilowatts. However, this many cells 15 coupled together is likely to
require a coolll iy esyisagsth thptos phbtop pawerhesll enntaipngah siaph & deign Bl egell

Jacket t Qv err%t ﬁj ﬂavailngl bg %}c%s ?rreataeid Fas C(Pe(s)én%%h'above with filter layers 15 and chemical-
radioactive fluorescent materials 20 could produce about 220 watts of electrical power.

120 cells coupled in series could produce about 26 kilowatts. However, this many cells

15  coupled together is likely to require a cooling system, possibly in the form of an inner and

outer jacket to contain a liquid or air coolant.

It will be appreciated that a photon power cell in accordance with the present
invention has many different applications as exemplified by the following list of -

applications when continuous or sputter-sprayed coatings or light fluorescent coatings are

20  wused:
A Very small cells for mobile hand phones 3-5 wafers, continuous coating. -

B Note book computers : 10 wafers, sputter sprayed
coating.

C Very light electric car (air cooled) ' 1,500 wafers, sputter spray
coating.

D Electric car (water cooled) 1,500 wafers, continuous coating

E Heavy electric vehicle (water caoled) 3,000 wafers, continuous or light
fluorescent.

F Power substation 10,000 + wafers, light
fluorescent.




I't will be appreciated that a photon power cell in accordance with the
present invention has many different applications as exenplified by the
-following I'ist of applications when continuous or sputter-sprapgd 2084
coatings or light fluorescent coatings are 20 used: AVery snall cells for
nobi | e hand phones3-5 wafers, conti nuous coating. BNote book computerslO
waf ers, sputter sprayed coating. CVery light electric car (air cool ed)1, 500

‘waf ers, sputter spray coating. -DEl ectric car (water c%g% 81)1,500 waf er s,
Cont | muious. CoSOr HEYAMER GIOWRL ST FICERyHhPONE ERFaioT, SEPa IS BIRARABNGT
conti nuoys,..ar. |- ; He.S G bkt 3= iQAd0, 000 + wafers, |ight
fl uorescgﬁatn%s_lféﬂ lg%)]g%%%tﬁiﬁggrﬂd\;g%y tSar‘ygégalglfblte(;@vvatt or nmegawatt power
application, such as for hones or power stations, it is envisaged that

"|i ght fl uor eddghttfhtoresoentsl ciwebe peavidad igHiquid oogesseenfosmead mensddviodde i n

l'iquid or gasequs,form an unped iniq the power, cell e ri
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An exanpl e of a photon power cell which uses a light fluorescent is

il lustrated schematically in Figure 5. The photon power cell  of 'Fiv-gure 5
conprises a stAkx@uplefofspheton nemer geH aykick yaesan digat iyoreseent i Jlusvaigdyi ng
positive (# tlvee ( ' ' - I : W b oldrght
fl uor esces%]flgr?ﬁﬁ%gl-lg?rggﬁéa}e{eds 'a?l)l? %@%%F%grﬁ Cgﬁ Otf%gémg? acgéég%&gan ada 10 cﬁaﬁnel
36 for anreiinedfersgasitaissicin asatiagiddnhavire podwvaer) atd hépativeo-)dbrmihalsst Ack
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10  channel 36 for an inert gas, such as helium, is provided at the top of the stack 30. The
bottom and top channels 34, 36 are connected by valves 35, 37 to a reservoir 38 for the
liquid light fluorescent 40 and for inert gas 42. A two-way metering pump 44 is provided
for pumping light fluorescent 40 to and from the bottom charnel 34. When the power cell
is not being used as a source of electrical power, light fluorescent 40 is pumped from the

15 bottom channel 34 to the reservoir 38. When the power cell is required for use, the liquid
light fluorescent 40 is pumped from the reservoir 38 to the bottom channel 34. The solar
wafer. stack 30 may have further channels for light fluorescent between the solar cell

wafers and into which the light fluorescent is pumped when the cell is required for use.

The light fluorescent photon power cell of Figure 5 may take a few minutes from

20  the start of pumping to produce peak power. During this time, an industry standard battery
or capacitor may be used in conjunction with the photon power cell as standby power. In

order to satisfy larger power requirements, it will be appreciated that a plurality of photon

power cells of the type shown in Figure 5 may be provided in series.

In a photon power call which is gas filled, an inert gas, such as Xenon or Krypton,

25 may be added in the gas to improve the luminescence. Further, the addition of such inert
gases broadens the spectrum of the light photons. For example, a phosphorous fluorescent

by itself may provide a spectrum from 400-600 nanometres (nm), whereas the addition of

an inert gas may broaden the spectrum to approximately 300-900 nanometres. This “white

light” spectrum provides more latitude in designing the photoelectric cells.



l'iquid light fluorescent 40 and for inert gas 42. A two-way netering punp
44 is provided for punping light fluorescent 40 to and fromthe bottom

‘channel 34.” \W\ien the power cell s not being used as a sourcg JofiFC Zi8h
el ectrical power, light fluorescent 40 is punped fromthe 15 bottom channel
34 to the reservoir 38. \Wen the power gell is required for use, the Iiquid

light fluorescent 40 is punped fromthe reservoir 38 to the bottom channel
34. The solar wafer stack. 30 h channel s f.qr |4
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400- 600 nanonetres ﬁ , Whereas the addition of . an inert Qas T:F{)lgooaden
t he ' specthhaipvebiaigseil o Xprrheraioye. 3n 6200 fillad relfne sudlicientifpace pst Pf?Yé
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band wi dth of 400- 600nm produced by a tritui mphosphorous fluorescent
‘ ef f i Ci entWythltm osaebﬁcmwdigherﬁlaogpycaneqmlu@ng promeshipny frdchatp nstioges) sushcascel |

th duct d
Cnto ©he Xembn Ciawel (e Rt ent aliond PP laE Gl fupht ot Torstfeel cep
m crons. o’éstTdifd%atﬁagwsrhismﬁa{v@talrﬁ@hlMd@p@ﬁg@bﬁpﬁcﬁomﬂaﬁ: d%ﬂ@t@h(@dlﬁeal c cells of
a thickness 10-20 m crons

Photon power cells in accordance with the invention can prov1de continuous

15  electrical power for several years in small portable packages. For example, a photon
power cartridge measuring 25 mm by 50 mm by 10 mm thick could power a mobile hand
phone for about seven years, while a 100 mm by 100 mm by 1.2 thick cartridge could
power a notebook computer for about seven years. A larger photon power package
measuring 1.2m long x 200 mm by 200 mm could supply an electric vehicle with about 32

20 kw for about 10 years continuously.

Further details of the construction of these three types of power cells will now be

described.

Y]
b

Photon cell for hand phones

A photon cell construction for a hand phone may be as follows.

25  The fluorescent is deposited on a 25-micron silicon wafer and electrical grid lines are

etched deep into the silicon wafer, The wafer is cut insmaller pieces 3cm by 3cm.



one on top of another such that 50 photovoltaic cells could be | nm high.
However, a very thin layer of silicon is very delicate, and so such a
photovoltaic cell is very difficult to nake because a Iayersz ﬁkﬂoﬂﬁﬁcent
material has to be applied to the face of each photovoltaic J —
Furthernore, in a gas filled cell, a sgfficient space nust be provided for
10 the radi oactive gas to flow between“and saturate the fluorescent
material. Wth the use of-a white-light fluorescent includin pnopethium
and an i Abe flugeescens wompaund Xéthothe gpdiRpgiiteoisotopd pqeaRorated, é%tﬁe‘ﬁe EMEUSE Fonger
phot ovol tai c..cel | d : famg L Loy a
much mﬁdgﬂxpgﬁggmﬁﬁﬁﬁﬁgﬁ%y%?ﬁg%%ﬁgéﬁﬁgﬁ?gﬂggaﬂg %ﬂePhotgﬁﬂgﬁagfmg%IIs in
accor dangeimrbbe &didetthngnb itlerotharphptomlide cetint i nuous 15 el ectrical power
for several years in small portable packages. For exanple, a photon power

cartridge neasuring 25 nmm by 50 nm_by. 10 thi ck coul d power tJ.e hand
phone fofhapbBieton &G ncqraRLng a}‘fi rF’élf%\‘%T@O"‘ 05960%65 %ﬁﬁf Bk?ﬁﬁi’\.,@e P ﬁ?tgg&'téhg
cartri doge el £ia; AWK is OEQ LEPACKSRAP R ouna! is AbSuIcoSEMaRroRahisk. A | ar ger
phot on power package measuring 1.2mlong x 200 mm by 200 mm coul d supply

an electric vehicle with about 32 . 20 kw-for-about 10 years continuously. -
Further @2tpabian clstane layeredtangean op affanpihss end kerneciod jé $e6¢s WARBICVEA ¢ s

wi |l now be described. hof on,. celyl .faor hang pk : I -
construct’ P’g‘ﬁ PPEFT AU d %g}ﬁg&ﬁé’ ok ds g%%q?l‘gél\g/@ %@Er @ﬁ@bg F’glg(rhgl _ ctkelﬁtresilg
deposi t eda@ing. 23-dT theRNpdekt nednbavplRed and @l wptsfl €rh @hérdardi cremecicd in

etched deep into the silicon wafer. The wafer is cut in snaller pieces 3cm
by 3cm parallgHo provide theadepirgtbva$agént conpound with the radi oactive isotope

incorporated into the mxture is deposited onto the 3cmby 3cmcell. A
- reinfgrci j : -HeNt He0fhs 3t Poh MY RYem. It ma
connggti \;I?ltgfgﬁlgé&fbﬁ)(lta oéaf%{?s p %‘?g\r/}g‘l%tlé?%r ﬁ%‘flﬁes. Tﬁe " Ighot onmgel | " corrprlysi ng

t he rei nberptargd angh eivtighe ctainlessraskmpdao).2 mhidlimétor seivlesssteel, with only the

electrical leads protruding.

The finished product comprises a photon pack, a power regulator chip (which may be a

standard item), and a rechargeable Lithium Ion battery.

15 Itis sct up such that the hand phone drains the battery and the photon pack recharges thg
battery slowly.

Photon cell for Notebook computer and or Military transceivers

The basic difference in this application is:

(a) Promethium may be used in packs for Military transceivers and Military Battlefield
20 - - computers whilst Tritium may be used for civilian applications. The _civilian -

applications have less than half the power of the military applications.
(b) The photovoltaic cells are much larger, either Scm by 5 cm or 9 cm by 9 cm.

(c) The photovoltaic cells are much thicker, each layer is 90-100 micron thick and each

layer is packed in a less dense configuration.

25 (b)  The radioactive isotope and fluorescent mixture is waxy and more fluid than the

mixture in hand phones which is a very viscous paste and hardens in time to form a



5 cell, the radioactive isotope and fluorescent conpound, is about 60-70
mcrons thick. 22 photon cells are |ayered one on top of another and
connected in series to achieve a 3 volts power supply. The_3-volt ck is
about 1.8 mllineter thick (including the resin packing). & bOEth&d# packs
may be pl-aced one on top of each other jgnd connected in parallel to
provide the desired wattage. 10 The entire photon pack is about 6

mllimeter thick and ures..3.1 cm 3..2.cm._ Lt. may,. d_in an

o ont ot ar rroad Sl RIS TRe STt g Hip AP FFASE ST
the el ectricabekd3edstPicRld ¥AbINY, shbbies, bhdiciigR@s®r oduct conprises a photon
pack, a power regulator chip (which may be a standard item), and a
rechargeghl e Igi{dyl gird Qﬂitspﬁ’é\?@g)b’sitiﬂé Fssdrs, 8ffe PRombmin/TRAILILRAETaRE iphone
drains the battery and the photon pagk recharges the battery slowy.

Phot on cel | f amjedted eébothecsiniplese steghdaser aftgr] finalr assembliys c dhessr wnitthearbasi ¢
difference in this appligcation is: (a) Pronethium be used in packs for
MIlitary tran§%%¥%ﬁsﬁhhﬁeﬁ&}lrﬁg?%§?§?p%§%’ﬁ Wi}‘?l? B‘i"ﬁeﬁﬁﬁrfg uters whilst Tritium
may be. used for civilian applications. The :civilian applications have

| ess t hah@klouthed app&iat, thbeadingd istfafitcrapikdreat i ons: (b) The phot'ovottaic
cells are nmuch--l-arger, either 5cmby 5 . cm.or..9.cm by 9 cm (c) The

phot ovol taic cells are nmuch thicker, each l|ayer is 90-100 'crgnnf t.hi.ck and
each | ayBritsi completedoiy (e |sae POBIFEELOBRIE RIS Bripvrspsed, froph BRI ct i ve
| sot ope aagy é\é}#%%@tﬁﬁﬁﬁo%%ﬂﬁfa‘?l—i ﬁ\ﬁ@i‘é’ch@fé@alggﬁagtrt%% dsddhathd Jﬁﬁitm?ﬂoa&ﬁﬂér ein

hand phones I'S a very VIscous paste an ns tntineto rma 2 1
DEC ZOUk hkQe she anpgiohoof] @sing aj@irborFlerbonr Blifd Wapaciiors Uimstéad ohirechapgskbleat i on
provides much greater resistance to knocks, shocks, and rough use. (c)
S ncdOt h&8HeRES ts have positive pressure, nore Pronethi umd Thal |iund Tritium
is _

Photon cell for an electric car or other vehicle

The design for the electric car is a mobile self-contained unit that can be used as an

auxiliary generator for any home, boat, etc.

The basic differences are:

15 (a) The photovoltaic cells are very large, measuring about 200 millimeters (8 inches) in
diameter.

(b)  The photovoltaic cells are also thicker i.e. approximately 100 microns.

(c) The fluoroscent material is the same as in the military transceivers but the coating is

very much thicker at about 200-300 microns.

20 (d) the next significant difference is the flow grid. Since the cells are so large, a grid of
channels is formed into layers of fluorescent material to allow the radioactive

1sotope gas to flow more freely.

(e) This design is also under positive pressure however, the system comes with a pump
and an addition canister of radiocisotope gas. When more power is needed, the
25 pump will pump more radioisotope gas into the photon cells and draw it out when

the power requirements are low.



injected into the stainless steel case after final assenbly. These units
can be recharged with fresh radi oi sotope gas when power |evels drop. On

t he outward appearance, the casing is further 'reinfo'rced: aﬁEfC Wk its
conpleted form the same power-regulating chip (e.g. pu_rchgsl rom
Infinion) is wused and a Lithiumlon or,;Metal Hydride rechargeable battery
is used. The mlitary units have the option of using "Carbon-Carbon Utra

Capacitors" instead of rechargeable 10 batteries. Photon _cell, for.
el ectric @ar dmeodisf arvaRiaEe ml'%éatcfégiséﬁe%?a“c P{‘é‘yef’aéﬂﬁl?ecreé oy 8 rPg)éi l e

sel f-cont ai ne gﬁgﬁ - UsEHirdsSr @h a3kesh bhaginggner ator for any
honme, boat, e'(t%(}:l. %{%gé?lgﬁg???gre cles 1:ar e: a15 (g) hlél phot ovol taic cells
are very large, nmeasuring about 200 millinmeters (8 inches) in dianeter.
(b) The phot ovbirilhibe apgtietistedrtbatatasious miodimatipnsemay o meaderta it gnb@maRter ons.

(c) The fluproscent mat.erial, is,t sane..as. in the mlitar r s Vers

but the c?fgg? ARy m‘(f’&i‘?“ﬁﬁéﬁscphf’!@%éqveﬂ lﬂbod%gfpafgﬂg- ?8 %1%€¥%S&H§gm(t&? t he
next si g inpdbht HvEfRMERCefiedtinans lcRivmEr iFbr eRbiMpR, ih@ag &l seible wawskar ge,
a grid of channels is fornmed into Ia%ers of fluorescent materiagl to allow

t he radi agedliuny@rsehisigtsops cgls insteafl| fvgi Foedeplpr celly  AfFos TafiRACHYE Masty) so
under posit,wv ressur s wth a punp and an
addi tion Iggtﬁflgltrg?’ye%?gsreggpi%g@o o%leﬁgg}glgéy%?r&%g% power is needed, the 25
punp will punp nore radi oi sotope gas into the photon cells and draw it out
when the power requirenents are low .2 7 DEC 2UCk 11 (f)



The added advantage is that the systemcan very easily be re-used by sinply
changi ng the radioi sotope gas cylinder with a fresh gas cylinder. |t wll
be appreciated that various nodifications nay be nade to t@e]ehﬁod&%nts

of the present invention as descri bed above w thout departing fromthe
scope and spirit of 5 the present invenpyion as defined in the clains. For
exanple, it may be possible to use gallium arsenide solar cells instead of
silicon based solar cells. Also, radioactive waste mterial may be used

si nce haiiuls particles are depleted. 12 7 DEC 11U 12 Cains 1. A photon
power cell conprising at | east one photo-electric cell and an artificially-
energisedq flu ent mater wher ei n hoto s, fro

artifici gr | y- 2’}@?"3?%88‘”?’1 ﬁ% t‘écgfe%;mmg Fitalte g 8- eé%cﬁ?/‘]ér@eéﬁ n Smefmal trical
ener gy b¥ntBRedfRbRsedn® elatdral Gﬁhéremﬁjf@)tor@\ fﬁﬁl@&lﬁﬁ’larﬁﬂwﬁﬂy%ﬁbﬂglsa@ fobrsewgt t 0
claim1 wherein the photon power cell conprises a plurality of solar cells

with t he materidl jard convorteshisragleeticd lenenigy dy dhe phate-elechlc C&Bpl ied to each of
t he sol ar ceI |'s. 3. A photon power cell according to claim2 wherein each

sol ar scel) rﬁP LGS g\gweﬁracc&fdl Ie to; t%ycﬁ)aq whléxte}ff)@.e@ﬁfs a{%lwcr anfcdanels or

coat i ngs of pe o mat e respe pl'ied to surfaces
of the wafpirality. of/kol;hlﬂ@éldnﬁwnb\ﬂ&r aﬂﬁidlalb,eﬁmrgisadgﬂﬁmescbm matBrlairapphal tm @ch
wherein the solar cell conprises a wafer of silicon P-type material with
di f f used ESfsogSeF phosphorus applied to both sides of the wafer. 5. A
phot on power cell according to any one of clains 2 to 4 wherein the

plurality of Algh56h séwaeaehlsaceéﬁu@mwm \‘vﬂerémseta@l@ Kolacel Poopiseda RaRer
cel | accordlng o0 any one of the preceding clainms wherein the

artifici alfl BtgmepyiN4rbe matered.cond layarerdratoatiogs ofabiiiypet9ry B= témrf@ﬂt%ré%
1l uor scent mat wer cell according to claim®6 wherein

the 0P cSEwepREToHEigd s pErBRTbF el

4, A photon power cell according to claim 2 or claim 3 wherein the solar cell
comprises a wafer of silicon P-type material with diffused coatings of phosphorus applied

to both sides of the wafer.

5. A photon power cell according to any one of claims 2 to 4 wherein the plurality of

15  solar cells are arranged in a stack.

6. A photon power cell according to any one of the preceding claims wherein the

artificially-energised fluorescent material is a radioactive-energised fluorescent material.

7. A photon power cell according to claim 6 wherein the or cach photo-electric or
solar cell includes at least one layer of filter material which is substantially transparent to
20 photons within a required frequency spectrum to produce a photo-electric effect, but which

absorbs radioactive particles from the radioactive-energised fluorescent material.

8. A photon power cell according to claim 7 wherein the at least one layer of filter
material is provided between the or each photo-electric or solar cell and the radioactive-

energised fluorescent material.

25 9. A photon power cell according to claim 7 or claim 8 wherein the at least one layer
of filter material comprises glass to which a radioactive partlcle-absorbmg material is

added.



solar cell includes at |east one |layer of filter material which is
substantially transparent to 20 photons within a required frequency ‘
spectrumto produce a photo-electric effect, but which absorpg BE@iﬂﬁiti ve
particles fromthe radi oactive-energi sed fluorescent naterial. 8. A photon
power cell according to claim?7 whereinR,the at | east one |layer of filter
material is provided between the or each photo-electric or solar cell and

t he radi gactive- €nergised felrﬂuores ent eri

.. 25 9. A ﬁhotton g&ﬁgfeﬂcell
accordi nd%t o cPaiPhotwnopovaraseil oGigng; 19 chun s Wherdp BRARdeYe iTter
mat eri al i : I r.ad i . [ Glde ot SR rageri al
i's addegﬁ%@gﬁ%ﬂﬁ%ﬁ/@fg%ﬁé@yﬁh S?ét@ﬂ%%g%ér%ggﬁ?{éaé%& %?lng to ?Iﬁh gi m 9

wher ei n tphederadi oactive particle- absorbing naterial conprises any one or
nore of the follow ng: |ead, gold and/or graphite powder. 11. A photon
power cel

| accor di to any one of..claing 7 t \M}gg in t in th
r adi oact iNe- en“erpg"‘f)g‘)gdP?WFforCS@c%CﬁPr%ﬁ z?i qr g a":)’gﬂ e ?s @% %é‘fﬁéﬁ%mt o the
at | egst riBadiid¥@hci@lsed Flubie@EeniBi@driatls apblied ds Hbaitmg tp cwert lest dncdegaodi ng
to claim 1l wherein the radi oactive-energised fluorescent material is a

cont i nuoddtec prtsriay applied to the at |east one layer of filter naterial.
10 13. A photon power cell according to claim12 wherein the

radi oact iye- ener. gi.sed . er.q IS j: td ideq. 14.
A phot on Tower BEP TRk L e R e e
f | uor escédhioresedrdraterihlsisappontitudue ddatngtappbakbto dne at Inaet oné 14yer todr filter
material in sybstantially parallel lines. 15 15. A photon power cell
accordi ndm%t%“%li aim 14 wherein the radi oactive-energi sed fluorescent

material- is applied as a sputter coating to the at |east one |layer of the
filtgp 13, A photon power cell according to claim 12 wherein the radioactive-energised

fluorescent material is a discontinuous coating.

14. A photon power cell according to claim 13 wherein the radioactive-cnergised
fluorescent material is applied to the at least one layer of filter material in substantially

parallel lines.

15 15. A photon power cell according to claim 14 wherein the radioactive-energised
fluorescent material is applied as a sputter coating to the at least one layer of the filter

material.

16. A photon power cell according to any one of claims 11 to 15 wherein the
radioactive-energised fluorescent material covers approximately 30% of the at least one

20 layer of filter material.

17. A photon power cell according to any one of claims 6 to 16 wherein the radioactive

fluorescent material comprises a chemical-radioactive fluorescent.

18. A photon power cell according to claim 17 wherein the chemical-radioactive

fluorescent material is tritium-phosphorus based.

25 19. A photon power cell according to claim 17 wherein the chemical-radioactive

fluorescent material is uranium-fluoride based.



material. 16. A photon power cell according to any one of clainms 11 to 15
wherein the radioactive-energised fluorescent materi al covers
approximately 30% of 'the at |east one 20 layer of filter i:ﬁ§¢ %g. A
phot on power cell according to any one of clains 6 to 16 wher ﬁ@

radi oactive fluorescent material conpri;ses a chem cal -radi oactive
fluorescent. 18. A photon power cell according to claim17 wherein the

chem cal -y adi oactive fluorescent material tritiu rus . 25
19. A phdfon poRBYOREPFERELLIGPHYE B ENa9TH S 1gims Lors PR2RRNGE YR R4RRT

chem cal &@%ﬂé&@%u‘oi’é%celft 149483 € 6Rbri SR L8 dndadioac et dnie 4l HREdsntbased. 14
20, A photoif power cell according to any one of claims 1 to 5 wherein the

artificially- energised fluorescent material conprises a non-radioactive,
" chemi cal Zll uorfepbetan pogver cell grivording proswr oredfl claivsdr @i hyhewsimiby agifecigty-

clainms 1 to 5 ein the artifici.al d fluorescent materi a
conpr i sesH T mé??f%‘weﬁ ﬁ)F‘é@BBf‘ﬁs aytgofg % E S Bower cell according
to any one of the preceding clains wherein the artificially -energised
fluorgscent ne4 @hotn sovgrdeslesccardinghd ahl wae egabatprédedingudldinfsowirereZBtheA
photon power cell according to claim19 wherein the |ight.f rescent fluid
i's  punpedtilivieldy tmergsshdiuorspent mrdena samprises Al flreesEl e But of the
power cell when the cell is not in use. 10

23. A photon power cell according to claim 19 wherein the light fluorescent fluid is
pumped into the power cell when power is required and pumped out of the power cell

when the cell is not in use.

10





