Patent Application of Thomas M. Beretich For TITLE: THERMALLY
ENHANCED SOLID-STATE GENERATOR CROSS -REFERENCE TO
RELATED APPLICATIONS: This application claims the benefit of priority to
U.S. Provisional Application No. 60/454,511, filed on Oct. 5/2005 the
disclosures of which are incorporated herein by reference. FEDERALLY
SPONSORED RESEARCH: Not Bspilitehteti SEQUENCE LISTING: Not
Applicable BACKGROUND OF THE INVENTION-FIELD OF INVENTION
This invention relates to the generation af glgetkic energy by a solid-state
device and more particularly, by the use as a voltage source of thermally
enhanced, built-in potentials arising at the junction between dissimilar
materials including metals, semiconduc ors, ceramics (oxides, carbides, etc.)
and carbons (graphite, charcoal). BACKGROUND - Discussion of Prior Art
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COSEBFEuRis ifgs versible combustion of fossil fuels and although this form of energy conversion is still
less expensive than other types of electricity generation, the long term damage to the environment and
human health is not currently born by the cost of energy production. In addition, the conversion of
petroleum to electrical energy is estimated to be only 9% efficient. The cost of electricity produced from
solar cells is still quite expensive when compared to fossil fuel based electrical power generation, and their
remains the problem of energy storage in the absence of relevant light frequencies (night time). In addition,
because of the photoelectric effect, solar cells can take advantage of only certain frequencies of sunlight,
rendering their efficiency at around 11-30% of incident energy from the sun. Other types of energy

conversion systems based on wind, hydroelectric, and nuclear energy input, while cost effective in some



produce and operate. Those forms of energy input (for example, coal and

nuclear) that are considered cost competitive with petroleum-based energy

inputs, create damage to the environment through the emission of
reenhouse gases and artlculates or througvthe lTProductlon of radioactive
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(g) toprovide a method of electrical power generation that can have very flat dimensions , so as to
be incorporated unobtrusively into existing areas such as walls, car hoods, airplane fuselages,
roads, etc.;

(h) to provide a method of electrical power generation that can be used in transportation vehicles,
including but not limited to airplanes, bikes, cars, ships and trucks;

(i) to provide a method of electrical power generation where the power generation devices can be
employed in familiar configurations already used by batteries, generators and capacitors to

take advantage of already existing infrastructure.

Further objects and advantages are to provide a method of electrical power generation that can vary in size

and scale to accomodate the power needs of smaller devices — such as radios, as well as larger entities, such



The present invention, a new type of electrical power generation device, is
based on layering of stabilized materials - oxides, semiconductors, metals
and carbons, such that voltage differentials are manifested at the interface of
the materials and an overall voltage value is exhibited between the anode
ar@i@ﬁﬁ {%ﬁﬁ%ﬁéﬁfﬂﬁ@%yﬁﬁ%ﬁ%&?&ggfé&ﬁgﬁﬁrom this
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|ntog;ngl%uql%tng%%&%ﬁa&lﬁ)&%rgv@gesr|als with dissimilar electrpn/ho_le

configurations and densmes.gDRAWINGS--FIGURES Fig IA is a two
dimensional view of the most basic device cell as seen from the side of the
cathode or anode. Fig IB is the theoretical electric circuit equivalent of the
CEIVEMART 8 AHFERSIEETIV view of the most basic device cell, constructed in
one shape in accordance to the description of the invention. Fig 2 is a flow
chart sheydpgshew.amhiant ¢8hderopaiaipER Ae-MANAART, IDvARA on layering of

encapsuiated or_lnsulated SeRNANG, B0, ic%r%‘ogsr,as%ﬁ‘l ShoWIng iﬁ%gn‘ﬁ%ﬂsea% flow

of two actual cells atter different heat treatments. Fig 4 is a graph showin
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bessth iAot itheTAGRIMST e 'SHNTIEY oM sHecttie S targssible by

P raskeodyitn roxide! carbonigraphitefandeping platedagteé] voal biasith different

resistivenloadstatiacheshd figifds a lateral cross-sectional schematic view of a
paykaaR dayingrgontained in an insulative type container such as a Dewar's

Flask or g geramic container, with.contrller, cireuit, gs well s, thermocouple .
and heatifig element. Fig 7A is an illustrative schematic of charge behaviors
prf6P¥oining the carbon and oxide layers of the device. Fig 7b is a
schematiéeréprdsabratisy eeeirsiatisenain  karédiately after joining the
carbon angd! ©xidetayers of thétdewedadkigeviccisla sohemdlticore prasentatioiance
ofichargehehaviae atdhermal equilibrium after joining the carbon and oxide

layers ofiihe devige.figdils Aschsmalis Iepreseniation.of sharasebavior
thlrghjlgtgé)ut cell, when a resistive load is attached across the joined carbon

and oxi éCTgaié)'rs of the device. Fig 9 is an oxide carbon cell encased / heat

sealed il '§fs4 BPBIRSHESHB S WA bkt O oy AbE Sy ale Bedpents
storage P&l 23 Pateeit A icAeNPOF THEIN a3 M BAFEtHER R FePRIERMALLY
ENHANCigD SOL 5T A MeltageENieR Ae@fRisC dptampicheikreigen hORAWING S
ReferencauNumeralsor 8 pmetallit apaedesiayed with different resistive loads attached.

Fig 6 is a lateral cross-sectional schematic view of a power cell device contained in an insulative
type container such as a Dewar’s Flask or a ceramic container, with controller circuit, as well as
thermocouple and heating element.

Fig 7A is an illustrative schematic of charge behaviors prior to joining the carbon and oxide layers
of the device.

Fig 7b is a schematic representation of charge behaviors immediately after joining the carbon and
oxide layers of the device.

Fig 7c is a schematic representation of charge behavior at thermal equilibrium after joining the
carbon and oxide layers of the device.

Fig 7d is a schematic representation of charge behavior throughout cell, when a resistive load is
attached across the joined carbon and oxide layers of the device.

Fig 9 is an oxide carbon cell encased / heat sealed in glass or plastic sheets with a black body

absorber and heat storage panel.



21 - oxide, carbide P-type material layer 22 - carbon/graphite or N-type
material 23 - metallic cathode layer 24 - metallic anode extrusion or
connector or negative lead 25 - metallic cathode extrusion or connector or
positive lead 27 - Internal resistance symbol of cell 28 - Voltage source
ﬁg@ﬁg@ i EToag IS, RN L pAr AN e SR i and
gmge@éfg,llge mﬁr emporary buffer to hold Temperature Data 203 -
Logic,f Pt%gzc%%dgqatgrn off Heating element based on logic decision output 204
20241f L%glc deC|S|ton to ttest if rated temperature has been reached in cell
systef 268 GG BFSEESEYS turn on Heating element based on logic
de’i‘ElSFGF?‘B‘@[‘bWEt?M‘I gremeigiitent line of Aluminum-Praseodymium Oxide -
Graphitel@elitBRZe @grrent line of Aluminum-Praseodymium Oxide - Graphite
Cell aftenremaringdeachansh¢astingedOveminutes. 33 - Current line of
AlgminumrRrasgodyiisin Qxide.r anhite &ell after removing load and
heza}tlr}g[ gr%lrelgsttgr%lellp water 10 minutes. 34 - Current line of Steel -
Praseod mium Oxi Graphlte Cell with load 45 - Voltage curve of layered
Vol ces m 01
ard he ﬁl dd'sfliminum foil, praseodymium oxide and carbon
gréﬁmtsé(s&‘éflI%Pﬁla‘eH@&?H@W’GGﬁadﬁﬁﬂlwﬁb‘fff?{t‘ilea\}‘@lfé@f‘e curve of
layesredeamd dncatpl astitdSealedtatubainum foil, praseodymium oxide and

caztborpogizaplsuas oelkhattarhe: 10-a-100:Q00 vhmidesisiaiaiten 10 minute rest
from disgharge meastred Py Ghe 4R Bl rééQJEQQFc&M&\!@an layered and heat

Plaglic,sealsd. aluminumdoll, PraseadxTyum axide. andarhon graphite cell
attachedgto al 0 ohm resistor 2 minute |mmer5|on in boiling water

and 10°HsMie Ofrég’fmﬂ@“ %TPS&BI%R%%T t5HJuF Stel - Praseodymium oxide
- CArbarrgtaphite: 'FiReCoaTRedY SeR &l attaehEd o Tom DD hMdrEgiadP.
59%minkitted Voltage-current line against data plots for the steel, praseodymium

oxiglec Garh o/ graphiteandsezineiplatedsterippedl cérdhermalYoanld heating cell
elgpgglggglya;gsllélggggegontalner 61 -Thermally and electrically insulated

container. ¢ap. of étea 6% %éeo%a“”ﬂ&%m %‘t%ﬁ'? 19l pighrome element,

inductive heater, etc. ermocou erma(ify enhanceable solid

state JEHRETSIBF 8@ﬁ§eref)8\%era%‘ifgc E%led%gfﬂ% A SRS (S alls
toshtes ptisieedir 8 W REgatvesiiead connecting power cells to controller

Cir®UiVoltage curve of layered and heat plastic sealed aluminum foil, praseodymium oxide and carbon
graphite cell attached to a 100,000 ohm resistor.after 10 minute rest from discharge measured by curve 45
47 - Voltage curve of layered and heat plastic sealed aluminum foil, praseodymium oxide and carbon
graphite cell attached to a 100,000 ohm resistor.after 2 minute immersion in boiling water and 10 minute
rest.

48 — Voltage curve of larger steel — Praseodymium oxide — carbon graphite — zinc coated steel cell attached
to a 100,000 ohm resistor.

59 - Fitted Voltage-current line against data plots for the steel, praseodymium oxide, carbon/graphite and
zinc plated steel cell.

60 — Thermally and electrically insulated container.

61 — Thermally and electrically insulated container cap or lid.

62 — Heating element — solenoid, nichrome element, inductive heater, etc.

63 - Thermocouple

64 — Thermally enhanceable solid state generator cells - power cells

65 — Positive lead connecting power cells to controller circuit

66 — Negative lead connecting power cells to controller circuit



4 Patent Application of Thomas M. Beretiich for "THERMALLY ENHANCED

SOLID-STATE GENERATOR" continued - Page 5 67 - Negative lead

connecting controller circuit to heating element. 68 - Positive lead connecting

controller circuit to heating element. 69 - Connection between thermocouple
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continued — Fage . .

canneelian afLQBHHRE tnexiaraRliqastaf2 si&RRtroller circuit 81 - P-type

layer pi.cell 82:0Rles. N BiRE 1ayel, 83 Nitypg laver of cell 84 - excess
electrons in. N'té{&eeel%}/er 86 - Positively charged ions in N-type layer at edge

69 — Connection b ermocouple to circuit .
of aep elion Zone after 1osing eledtrons to P-type layer 87 - Negatively
chArgBY ishe AP pe 2l at edgel SPdepletion zone after gaining electrons
framn-Negype clayeti@1 copindiarialyeenhlaniceable solid state generator cell 223
- Heatstesageelement or brick containing high heat capacity materials and
painted @.SReFtrum absorbent color 222- Sealed transparent Plastic or glass
Sl%ﬂ‘%ﬁ%@%ﬁﬂ@& 1%%' 221 and heat storage absorber brick 223. 301 -
Graphite/Carbon or other electromagnetic spectrum-absorbing coating
DETAIED BELERIPTION- The present invention, a new type of electrical
pottePgendraifghitviee!as based on the purposeful layering of different
maéderfaigivaxidesssemicdriehedions: retalScandbcansofig,  suchithanyoltages layer
diferentials aarpanifested ptthe artgtfacepafith eomater ialsanrd atmorarat ype
valfage value is exhibited between the anode and cathode of the device. The
production ny%!%cﬁg%@é sfgthamt;[gige device is caused by the creation of a built-in
potential across the interface between stable materials with dissimilar
eléttron USRAGUTSHENS SR cRRRETE & G ERpA CBYEEE SRS BT RFEYE are
appie thdotlevice may then be treated as any electrical power device and
statkestinderigsror Paralieklin drdertovieach 2 Uediredsvoltage drcuire?it.
ouiputGRlactrons.scillateianehenmit electiomagnalicarnergy in the form of
waves. These waves possess a frequency distribution based on Planck's
formula. Also. dueto the connections between atoms, the displacement of
one or more atoms from their equilibrium positions will give rise to a set of
vibration waves propagating through the lattice. Since materials may contain
bothe AiviBYPREUSaAeE ERyRIAl eIt AP eTREs Tt FRYIErilgibhscstandls, Peoseful layering
moliifaentnefeeléctrohs caitrestlirfronmlbul natoe srelstrictethto Jyfiotonicaand
phanericcausas 1k tharmienit emissianieReikonsdlowriar thesuHasedofind

a_ EQ@&@J I@'tﬁ@vﬁ?“ﬁ%@ﬁ%@ﬁ@o@e@&tﬁml@ﬂﬁtgg\lﬁb iSQHEeEQ;%rmgtton of a built-in
vibrational en%reqxte(r)\e{gerggvrvgéggatbt?e elec rostha(tilc .fo.gce which hold the

Otentlal acCross € materials wit 1ssimilar electron con 1gurat10ns and densities.
electrons to the surface

Once the correct series of layers are applied, the device may then be treated as any electrical power device

and stacked in series or parallel, in order to reach a desired voltage or current output.

Electrons oscillate and emit electromagnetic energy in the form of waves. These waves possess a frequency
distribution based on Planck’s formula. Also, due to the connections between atoms, the displacement of
one or more atoms from their equilibrium positions will give rise to a set of vibration waves propagating
through the lattice. Since materials may contain both amorphous and crystalline components in their rigid
states, the movement of electrons can result from, but not be restricted to photonic and phononic causes. In
thermionic emission, electrons flow from the surface of a material and condense onto a dissimilar material,

due to thermal vibrational energy overcoming the electrostatic forces which hold the electrons to the surface
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The Seebeck effect instead deals with the manifestation of a voltage created
in_the presence of a temperature different metals or semiconductors. In

pHAtEEEE R s O drd FERtd FEM M SUHERHEY absorb
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atter dlenl.tﬁeg "absorb elect roma netic rafd{ tion C}ilaftfls above a hr shold frequenc
pofgnflaﬁrls orme OCCUrs hecatise 6 USion®of eiectrons an
holes into regions with lower concentrations of electrons and holes. As
recombination occurs, an electrical field eventually forms that opposes further

recombination. The integration of this electric field over the depletion region
befneentheine mateiialsdateiminesdhavalug:of t06Quiltin PAteatia. As
g elesians,apinkinelicaneroAue tahe addtionahieah tom ermel .
e ectromatg?etlc sourhc?s more of tthelm are a te{to mig raEe across th%
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lineagrafienetibn dfcjunitio rvteimperature:gipebloadn dconnestad. dorossethik talge of
dissisnilah patanials, current flows. lonic fluids present in the device's layers,
facilitate further, the flow of electrons throughout the circuit. When thermal
equiibriym, s reached, (e bullneolential Alse rearhes a consiamt aduce
equilibrium valtue At this omt {if a resistive load 1S a across
tePRiHAIL Bt i d e ﬂ“%ﬁ%‘%?fﬂ?sfﬁhﬁSi%ﬁt?ﬁlz%t%“%@‘aWbﬁg?lé%"bﬁ‘ﬁ]%hebﬂ%%‘iﬂ@
currapr easudhe tRelibadyife e Solereécarard of tisece PRI HRAshBEgh R
resistive of padiis targeerolighathecourenitamothegupréntmiit bacsmadlemoiligh.
suchdhatdhestata af iecemhinalianiacrassdhe depletionndonewilbhedastuit.
enough to allow the built-in potential and current to remain steady and

f|n|];le If ho ever, the [}e %ti\él% Ioad is t90 smalLor the surface e area o Vmg

en thermal egﬂl Hum 'is reac Ientl also reaches a constant an; e%h
IS t00 sSm e rate of recom thI’] can not Wit € power
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capestpmeRitenaghirTataRy didte etalithy STHes esmbibraibit Bfeprotshie if resistive
pheddniczanduineticatiyninducedeel edtiennmioyvenent icombined ofittpitiveation
eﬂ&t@m&a@@@&uﬂh& Ripetential-agl 0SS ANR eRpliateht chosepumater ialsiresdisnd
inausalid %@J&cmm@@ﬂ% atar which t%!ﬁﬂ@ﬁféﬁ@éﬂ@&!ﬁ@%‘&‘&éﬁ? %Qﬁe of
directhy proportional.[o Incraasing, emperaire, ot he. deviee and. Ingjeasing
current proportlona 6 the four power of increasing temperature. Unli e'in
thEHIiBRIE P fFapHse eEtic YBVIte £ Y tEHiSerature gradient is not necessary
for the device to work and in fact the device produces electricity at room
temperature, as long as the correct materials with certain determinate
chakaclafistics @pB.ahRSeadHblikex RhaioalRclic-davcasy which fleRendnan
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O mas
G @W?R[Nmﬁel%ﬁ%fﬁﬁ gapmpg@bto?the fourth power of increasing temperature. Unlike in

thermionic / thermoelectric devices, a temperature gradient is not necessary for the device to work and in
fact the device produces electricity at room temperature, as long as the correct materials with certain
determinate characteristics are chosen. Unlike, photoelectric devices, which depend on electromagnetic

radiation that is above the threshold frequency of the specific material used, the device in question uses the



thermal energy that exists within its materials to create a built-in potential,

which will result in an electron flow when a load is applied to the cell. In the

preferred embodiment of the solid-state generator herein described, carbon
raphlte (C|rca 90% by volume but varlabllgd?}iodlum Chloride (ionic solid -
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mixed to form.a tl ﬂeg%%% af;ink This paste is then applied to a metal surface

or foil to a sufficient and uniform thickness (thicknesses of .2-1.0 millimeters
were employed although, greater thicknesses may be required depending on
highet Bperatiny (ERpei resiand HrGReY regaiteeribificaiopstahtiale st Wose
temperatiresivand dllovwéthid dopianddherroionalipheateditdla teheperativre
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GENERATOR" continued - Page 8 Manufacturing and Materials Details

Since power output is directly proportional to the size of the surface area
between the carbon and oxide layers, the metal substrate can be formed
with many grooves crinkles or ridges, and as the carbon and then oxide
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properly at this higher temperature. 8 Patent Application of Thomas M.
Beretiich for "THERMALLY ENHANCED SOLID-STATE GENERATOR"
continued - Page 9 A second embodiment also considers the use of ceramics
that have been bisque fired into tiles. Onto these tiles mag be a E%Ied the
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larger steel — Praseodymium oxide — carbon graphite — zinc coated steel cell attached to a 100,000 ohm
resistor.
e  Graphed current line 31 shows the current spiking to 3.2 EE-5 Amps from zero and then

descending at a descending rate.



cell attached to a 100,000 ohm resistor. Also is shown the current flow (
graphed line 34 of Fig 3) of a larger steel-Praseodymium oxide - carbon
graphite - zinc coated steel cell attached to a 100,000 ohm resistor.
Graphed current line 31 shows the current splkln%{to 3.2 EE-5 Amgs from
T 16 LM LSS UG Hte P RbBtcadoh of

Thomas M. Be@&l@l@df&he tHIERMI%LVL\ﬁeEMWQ&Q) §@E’ Q?&-EA’IOE zero and then
GENERATOR' continued - Page 10 Graphed ¢ Lren f,line 3?§Q9Wmmu‘?es

éat a desce was afcf he cell was reste
current spiking to 2.8 EE-5 Am?sH rom zero and then descending at a
t

descending ratgraﬁ*ﬁf’sCW% Uter thay e B Wasedtsd t¢tto ﬁfﬂ‘?ﬁf’e’g‘ “Erapisy
current line 33 disvdngier deraaAipSpikindgitors EE-BeArh pas fresier ZRpe hdntheing
descending at aadescendingnngte. This was after the cell was heated

vigorously ia bejlipgawatgr far 2 fevminuies. Gaphedcs Handng3¢sRaws
the current rising {0 g, ¢ KRR MRS cu}ré QM [eMPRIAWE JonIhelarday sigel; o

cell. The current here Is steadler and descends more slowly. This Is a

function of the S{IF3RE HFeA Bt Xl i i DRy SReLemdived FAsYS e
across the derﬁ‘Féthﬁ’idﬁé“?Fdeé“‘r‘éadlly. Figure 4. Shows the voltage as a
function of time for three different scenarios (graphed lines 45, 46 and 47)
meaadreshacs 0ss@dayerachand eat plastic aeadedalbimd nuipnéoiipes 45, 46 and 47)
praseadymiim axide aamr;t&@mmg@dmt@nmt@gém%mnm&qmgm Bhiphite

res'ﬁt?tacheﬁ ‘?0%%8&" ﬂm reemé{(?rlt?\gso is sgownl'qle Voﬂa?gea nfetétguc%y as a tfuycrtpo% é‘f%me ?8 of a
larger steel - Praseo ymium oxide - carbon gra hlte zinc coated steel cell

atthEAEE o A 1T0/B0E SHif ~FESRBr Eraphed VORSH S i a5 Shows thee ™
op&tt'eircuit voltage at time zero equal to 4.5 volts. When the circuit is closed
with a 100,600 @hied edistorjithe voltage desdends dowmniargatgaal to 4.5 volts.

descending rat@ncfarapied valiageiline dhahows-the-open circwicvaliagendld a
time zero equal fo.4.gyolfs. When the circuit is closed with a 100,000 ohm

resistor, the volta descends downward at a descending rate. This result
na e volta e 1 Tﬁ rcult v ltage at e Ze o equal to 4.2 yolts.
was after the celf was re minutes from the“eartier arge shown

in Voltage line ¥8°a#H CértﬁPFentliﬁ‘?%"ST 6fq91@j)%?h1@ﬁeé‘btﬁed'ii6fféﬁ€eﬁﬁé R opward at
Fig. 4 shows thelopetingirgeitiioltagevat tirvehg erbvegustddorl 9 minglts fiwHkaparlier
the circuit is claseidyithoanl 00,000 chmsresistostihe Moltags.descends

downward at a(ﬂ%ﬁﬁg@{?l%}l RS Ithié W?n%vtbfﬁer &RY &@tterotgge Qﬁlh\é\’&% Q&tﬁi%dr 9

minutes. Grapned voltage fine 48 of shows the room tem erature open .

circuit voltage 4278187 &4 L?&&lchdf:‘l%f&ﬁs j meﬂilﬁfﬁsép dtadhe Cﬁ?éﬁ?&%dﬁ?ﬂt fgrpusty in
oxide - carbon/RphsHieees (iR ety istan 'stse(we e tHeanglvetit is closed
with a 100,000 @hmedegsisioliptiie of6ltageode se@ndsemperature open circuit voltage at zero

equal to 3 volts for the larger steel — praseodymium oxide — carbon/graphite — zinc coated
steel cell. When the circuit is closed with a 100,000 ohm resistor, the voltage descends
downward at a very slow rate. This cell was considerably larger in area than the cell used
in voltage plots 45 through 47 and discharges much more slowly while recharging itself

more quickly.

It bears repeating, that the amount of current that is erogable by the cell is directly proportional to the area
of the interface between the layers in the cell. In addition, the current erogable by the cell is polynomially
proportional to the ambient temperature of the cell. These two most important factors for a given cell

structure should be taken into account when a cells dimensions are being determined. When space is at a
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downward at a very slow rate. This cell was considerably larger in area than
the cell used in voltage plots 45 through 47 and discharges much more
slowly while recharging itself more quickly. It bears repeating, that the

amount of current that is erogable by the cell is dlrectlé% Eortlonal to the
R ESTANARo 8 Koo

Kiga?] con 1n %Mégﬁlfhémia
Qgﬁgflﬁ ﬂﬁmﬂﬂal@éﬁ)@haﬁ@ BORLQRA 1O tt}@napa@@mttgmgamtu Ien
of the & mdertt%f?gawo MQst important factors.for, adiuen,gell,sructure should
be taken into accoun?when a cells dimensions are bemg determined. When
space is at a 10 Patent Application of Thomas M. Beretiich for "THERMALLY
ENRENCED SOY 1S TATEC GERIER ATORCOtIRt et e pARR/ 1P piretigits,
theleahitidntiteiip ErtitereuoftHacylfsiouldtisdanrakimizede renespaddipsnot
at a premium, then more consideration can be given to a larger cell array
operating at lower temperatures. Figyegsa:sh@ws the Voltage-current graph
for the steel, praseodymium oxide, carbgp/graphite and zinc plated steel cell.
The Voltage-current line 59 for thls partlcular ceII at room temperature is as
follows: V= -5.6356* + Voc OR V="5-6356%% 2.64 Given that power P = V
x I, We have P=-5.6356 * IA2 + Voc * | dP/dl =-5.6356 * 2 * | + Voc
eduatingadPydl P=0 ams solving for | we get | max = -Voc/(5.6356 * 2) =
2.64/5.6856.8329 « 112234R 3 EE-5 Amps This is the current at which Power
oqﬁpggtjssrgt@gir@izeg\a;gd would result from a load of Rmax = (-5.6356 * Imax
 YOOLIAK 5 203500.00ms. Flare Svis & alera) crosgrsectionglview of
several stacked power ce lis'inSeries 64 contained in an insulated container
60°With &R |ﬁ§'ﬁtat|ng lid 61. The stacked cells 64 have positive 65 and
negitivecearieatshrtesmeRILt BRtIEebreativef 60 hRertteadito a controller
cifbuik 725939 tdgic oivVthe lgontrodier0cihguit is illustrated in Figure 2. The
controller circuit 72, uses power from the cells through the leads 65 and 66.
Thﬁ‘g&@ @U@J'ﬁ{e&ir&b&@ mﬁé}%%% LERET A %C&U%S%Q%E‘@Hlﬁml@% ﬁPaf'f‘
th er ate%(%léllp r%b{ Wit -Iie%rltn ?dn(jtfa Ithehs?a atc?cell\s/%4tﬁgle acros ne at1V a()Q)
71 the controfler cwcwtuﬁlusést he power from the cell’ 64 t to mcrea e the

tel‘?‘?ﬂ%‘t’étu?@e A'tRETHEUATSH LAl B BTty He ity thdsHs g orente e
catiedinerstraidro dighrtRe s et dive cole Aditr s RoarHEmeHe s e agtse68a
6 And tte Tentrolkdercethi’ 2ds preprogram mechtoccaseea? optintalotemipetettre.
rise, e thas:preventhihe uarneating «f thednsulated QM aneksr60m the cell
Caéﬁ'%)ét”@%js% ﬁQQ@% atl]foB iR 1&%’3‘&?&1@%{%%&%@ Wtﬁé%é)ﬁl&h&&@&@@%ﬁ% gblh
u ue to the e s of condu iner thro
T S e
h é&ﬁ?ﬁd‘%‘?&%ﬁ]&ﬁvpemmre rise, as well as, prevent the overheatmg of the insulated container’s 60

cavity. Note that the drop in temperature of the inside of the container 60, 61 would be due to the effects of
conduction of heat out of the container through the walls, wires and lid of the container and not through the
conversion of heat into electricity.

INTEGRATION OF CELLS INTO ENERGY SYSTEMS

Because of the absence of a need for a temperature differential, many interesting system designs can be

employed for the use of the herein mentioned cell.

A number of cells, connected in series or parallel can be placed together and will supply energy in the form

of Direct Current to various uses. An inverter should be used to convert DC to AC current where necessary.
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INTEGRATION OF CELLS INTO ENERGY SYSTEMS Because of the
absence of a need for a temperature differential, many interesting system
designs can be employed for the use of the herein mentioned cell. A number
of cells, connected in series or parallel can be placed together and will supply
Eﬁgﬂ& SRR Ol CiEnT ARG ERBANAR OSSP ShBuld be
E&Q@JB@[LQ@@% C&HJ&MhM&%E%tG@CﬁSéQJ)DC L. RateptApplicationobc
as,MyBgretiich for THERMALLY ENHANCED SOLID-STATE
GENéRATOR continued - Page 12 Because, the built-in voltage cells varies
with temperature, a DC-to-DC converter to furnish predictable DC voltage
wificBe heEesSaRpIneions 1 Vaftetis! Comiinaidna s behamasas hgchagpover
trapipto privd oe dhiffaermwoddngdirottages ch e tiowdrhoetputelrrltheagaselaofd in a
elegirammagneticiradiaiio tofstnlightoastificial Hight; atox)ddhercelis mayebe glass
plageeiik S.digbl.aRsaringmeditm Whighcepygsts light to heat. See FIG 9 -
an oxide carbon cell encased in glass with black body absorber that converts
sunlight to heat and stores it, The efficiency of any system empIoP/ ng t these
celf§ efﬁﬁle‘d%/ﬁ’éﬁ“d BN TREZINIR? BFtHESySIerPie’ sfore BEGt Ll B ravERtfs
logel ARl ﬂ%ﬂﬁﬁ%@%féﬂ% theetls (Al B brose iR e FRANRER BYhAstiEh
outercelishicodmrertlambienttivdat tonalectricity hwhicheistemosonle iretitoay.
heatatdhel ce atersaasherbgadi thisiwayoveglisathemaalvesarer usad @sdhen, a
in%&l@ﬂﬁgj Meditii @}QMMOQQ%M&%@@JBJ? HYRI %&@Ja‘%‘@%n \R.addition R

completely elGapsylated systemwould result in, ‘?}593&1 Jn?o\é RIfICent . susceptor.
generator, in that heat coul a%e incorporated into the System in a contactless
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métefiErydedraaithelasifeapetrarmdnsiie gre B fretrice wh de s S on Brsapsulated

enengy.diepeapsulants could include ceramics, plastics, epoxies and acrylics.
See FIG 6 for a logical design of an encapsulated system diagram. The

d eﬁﬂ&&’e%@@ﬁéﬁ%§ SIeSITCIY Ak EQIQLBEJQJ@ Hﬁ@‘sﬁ%@ HOANLLSING, U@ﬁ ﬂ%"é&@eﬂto a
heat bath ausesf? proportional rise in voltage mgplgol;v)og’tlo(pa to devi
v

Fno ortional rise 1 rﬁ) rfiona evice tempera onential ri 16 in
te erature in Ke n and an exponential rise in current. sequent

IoWEﬁﬁ&%ﬁ?&‘ﬁ%@?ﬁeﬁ@?éﬂPfénb?‘[ﬁg YEL AT QTR S fTe PR ARTESEd Y ‘\}Eﬁfage
Bécayseohthetheataeyohege chytsiratishantrelisHesy semure dficise gy
wouldibbeldedkesprther dedided in ahcinsilate dconibyneniaing mixedd Gtleimmaient
therpalbranddaelectticaly ivaulRtingMmatesialdalhe anfhientulgmpetabradnside
the, GRRIAIDRLEP Uﬂs' ab&d 'ILQ@%%&%SQ@B@ Rdingon é&%@@é@{%&g{m}é@{aﬁ%s by

the use o[ n ind ug rLea&ter Io avoid |QSI |de the device r1érom
OWEr cou extrac cVvice COHVE)I'tln 1ts C rect toa te t1n aj usmg a
copnguctlon roug t e out ut wires, Wer could be extracted tro

dé(?ﬂfg’rﬁ‘)‘?rélf)ﬂ?FéPtFﬁﬁa%‘EﬁPPérﬁ‘Pﬁh(ﬁﬁfﬂf?@ﬂ%lﬁﬂ%’?ﬁlﬁtlng and using a

transformer device to extract current from the generated magnetic field. 12
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What is claimed is: 1. A method for making a solid state energy device
comprising the steps of: a. contacting a layer of electron rich donor matrix
paste which includes a suspension liquid and a principal electron-rich
conductive, donor material to a first electrically conductive substrate, b.
drgﬁm@;g@s?ﬁgggggé%lirfangfemgé*%lf%éﬁaaém?@%asgwé%aﬂﬁch that
the electron rich donor matrix paste stabilizes, c. applying onto the dried
danommaterial matrix, a layer of an acceptor matrix paste which includes a
suspension liquid and a hole-rich acceptor material capable of accepting
elgglrans.from.the electron donor layer of step a for the purpose of forming
an electrostatic potential at the two matrices interface, d. applying a second

electrically conductive substrate to the donor matrix paste of step c, e. drying
of this- fiMAFReAGAREHET Caf Selicr iRt SBeDT Y Betttichily conductive
substrate is.hund IMaSaRie mannehdo e JonammatiisRasie Rhsie RyGfina
absorbing anpidnigifiisckiniaihenaelyasoan eleattio chargectiangportiationsubstrate,
mechanism. 2. The method of claim 1, wherein a binder is added to at least

b. drying the matrix paste-pn the surf[ ce of the conductiye substrate, such that the electron rich
one of the rggﬁ&ﬁ&gﬁatgge e methiod of Slaint 1, Wherein an fonic
substance is added to at least one of the matrix pastes. 4. The method of
claim 1, furtirelyisppnprisiddpdiiensteptafl seaﬁnglmrtbfeut;«eihemmarix paste which

. - (& ns

non-electricgly EOUIED om%%“é"l?@??*%ﬁ%i@%ﬁﬁ?ﬁmﬁ%&@t%t"%?_*ﬁilﬁfﬁ a
thereby mallggmlgg[ftwg ital cell mtegrlt{} an preven%lng ionic Huid
evaporation or spillage. 5. A solid state energy device, comprising at least
one cell, %herebingarronisitigiie by endFelestrvniriehedonommmiteriarintaontact
with a hole-figh. aceenton materialy RAMRYEISINEISCUICAL SONAGINEN R e i
circuit, and gheRiE flvidimRandhehueanthpdanaeand acceptor materials
to facilitate the flow of electrons from one side of the cell to the other,

thereby Eredfg e cRiPHAtH4 T EIBEAE HofeTRial dersss e ierniesbithe
donor and acceptor materials. 6. The solid state device of claim 5, wherein
the dgnar material is. selected from the group consisting, of n-type materials
e e o P e B R T e
device of claim 5, wherein the acceptor material is selected from the group of
p-typé FhatsHalotiatmarevbarisiiaraie stosBrrhioRddeete 2IS P are itk pisticanieies-of
Thomas M. Beretiich for "THERMALLY ENHANCED SOLID-STATE
GENERAJ RRochatitednBageplidnd wmk hepselid state energy device of claim

S5, Wher_eé&l%eoﬁl%%ﬁpxﬂﬁﬁiQQOQ-QQQEJJ?@E%Q@JCE%SS_@L%I%I HRUThs S SATRUR ionic
consstmglof aILﬂlgpgg\unq;fngg)nprp%hdgggﬂtitc% Ii,n tsetamlegsrsteel nic nichrome

i tid !
lead, car%gﬁ?n’ﬁras§ titaniunt, tungsten, chro “.‘Ei?ﬁ‘, |T\V/€§1rtf ééﬂr&f aﬁdeﬁ)ﬁﬁfﬂﬁtﬁ)ﬁln?r

9. The sdlitf&tate energy device of claim 5, wherein the hole-rich acceptor
material is selected from
5. A solid state energy device, comprising at least one cell, the cell comprising a layer of electron-rich

donor material in contact with a hole-rich acceptor material, both layers in electrical contact with a
circuit, and an ionic fluid into and between the donor and acceptor materials to facilitate the flow of
electrons from one side of the cell to the other, thereby creating a cell with an electric potential

across the interface of the donor and acceptor materials.

6. The solid state device of claim 5, wherein the donor material is selected from the group consisting

of n-type materials that are considered to be conductive and electron rich.

7. The solid state device of claim 5, wherein the acceptor material is selected from the group of p-type

materials that are considered to be hole-rich.
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the group consisting of Oxides, Carbides, Borides, Silicides, Silicates and
Nitrides. 10. The solid state energy device of claim 5, wherein the ionic fluid
is selected from the groups consisting of water, glycols, salts and
combinations thereof 11. A method for gushing current through a resistive

ofEEA AL e AR IO 60 St e oo

comprising at Jeast one cell connected to an open circuit, the cell comprising
a layer pf elegtron-rieh denor mataral in sontact withia Rale:rich, ACCERIO rom
materlalh both Iaoyers in ellect,rlcal contact Wlth1 the open ?lrcwtl, and an jonic
fluid intd &R0 BEIWESH RS YO ERY AREaltor iatisis 16 Tadiftate tha oW ™
of electfhs fHHb ARSI ETHE-CRIPte tHe'BtR&¥ tRereby creating a cell with
an electric potential across the interface of the donor and acceptor materials,
b. connastingatesistiveitoad-aainss theropannciccuit suphithatthiescoeut tsom

closed and Gy eentsds RHSHEd traughsthe.tesistive dard. 12 Nhgdnethod

according to claim 11, wherein the resistive load is such that it allows the

recombination of electrons and holes to occur at a rate that maintains a

constint VoItAGE 5" BUTRERR THEPEDY LAY the Gafl toBeralebegr

generatdPifithactiapaivetottp atdsomrimiathBerahd controlled at a steady
state capacity. 13. The method according to claim 11, wherein the resistive

load is .gneaﬁﬁromarp@hhagdlﬁba&@&lgwsrmeivee&am&)ﬂfh&t&aﬂ@s&haearﬁms and
holes to 00%%@%@{9&%&1&%&@@!&&@@’5@ &9&%&%@%’1@!&@&@ & gong%ggwar;lo‘})en
The method aceqrding to claim 1.1 further including the. stel c%gt%?g/l}{llg%ole-rich
energy to the device In order to raise the output of the fundamental cell. 15.

The method SCRBTANGHO CIAAELA JEHEFMITTNG SHEFGGRRS LB HRE mo
group consig¥ig BEtRe ARal @A ey Al BldeipdiribgagudlendRisrEgrom one side

combinations thh edibofthd 4dther, thereby creating a cell with an electric potential across the interface of
the donor and acceptor materials,
b. connecting a resistive load across the open circuit such that the circuit is closed and current

is pushed through the resistive load.

12. The method according to claim 11, wherein the resistive load is such that it allows the
recombination of electrons and holes to occur at a rate that maintains a constant voltage and
current thereby causing the cell to behave as a generator in that the power output is maintained and

controlled at a steady state capacity.
13. The method according to claim 11, wherein the resistive load is greater than a load that allows the
recombination of electrons and holes to occur at a rate that maintains a constant voltage and

current.

14. The method according to claim 11, further including the step of applying energy to the device in

order to raise the output of the fundamental cell.

15. The method according to claim 14, wherein the energy is selected from the group consisting of

thermal energy and electromagnetic energy and combinations thereof.
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