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*ye description of this invention was received in the Cffice of Energy-
Beiaced Iaventions on September 18, 1975. The material subzitted consists
of the specificacion for a pactent applicatica and a reprinc of a paper
ppiiished by the invencor in Physical Review, October 1974.

A first stage evaluation was conducted by myself and Dr. Chester Page of

B)S. Ve both concluded that the concept was theoretically sound and that

£z should undergo a second stagze evaluation to determine the nature and

level of supporz, if any, that would be appropriate. The Innovation Center
at the Massachusetts Inscitute of Technology, Cambridge, Massachusetts per-
farzed the second stage evaluatiocn. Extensive discussions were carried on
%23 the inventor duriang the entire evaluation process. As a result ol thelr
o uizion, M.1.7T. recom=mends that addirional research be done and that a
research procotype of the device be built and tested to better understand
%4t aizhr be achievable.

e d . A
Miriotion of the Invenzion:

33.!4 well known that any resistive element exhibits a randeomly varying
:;"i! fcross it and that as the temperature of the resistor is increased,
E4gnitude of the voltage is jnereased. If this voltage could be
Te:tified, the resultant direct curreat would Tepresent a useful available
!"t:- The source of thermal energy used to heat the resistive elements
- f“ izporraat altheugh the one that ccmes most readily to amind is solar
:-:':‘.‘Hi Silicon solar cells‘_l?.a\fe been used to_ convert solar enerquto
r‘li“-:‘i‘c energy bv.':t at .?n.e:rluency of less than lO‘Z. Future developmants
r:b; 1creasc.: this efficiency to 15%. TIf answers can be found to the ]
=*=s outlined below, this device could increase this efficiency to apove
*- The inventor claims efficiencies up to 807 but this is considered to

b overly opriaiscic.

::r‘s::: rectificarion to :ak.e placie, the rec:igy;'_ng diode must be maintainfd
Cature iiiature l‘ower than that of the.hoF resistor. The gre;:er che‘ |:’e":':1;31
B elec, i.ferentlal the? greacter :he.ef:iclency of the conversion of therz=al
Jicie..xr ¢ emergy. This consideration leads to the requiresent for an
foo.o-eaL thermal barrier between the two elezents. A =ajor geal of the

“~=ended research effort would be to evaluare the avsilable teckniques

P
-G’f ob . , . .
Ciining such a therzal tarriar.
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in addition to zaintaining the temperazure difference discussad above, it

1s necessary CO z=ake the resistive and recrifying elezents 2xtresely small,
The acount of power available from an individual alement is iadependent of
its size; it is solely dependent on its temperature. Therefore, it is
aecessary to provide a large number of elezents if useful amounts of evergy
are to be coaverted. If the efficiency is to be acceptable, it is necessary
that these elezents be forzed in a very densely packed array. The second
2ajor goal of the research will be to evaluate the capability to produce
circuics of the very swmall dizensions required using state-oi-the-art
techniques,

Conclusions:

1. The concept advanced by Yater is theoretically sound.

2. There is no conclusive evidence that the concept cannot be made to work
substantially as claized by the invenctor.

3. If the concept can be made to work as claimed, the direct conversion of
thermal energy to electric energy, particularly in the case whers the
therzal energy is in the form of solar energy, can be deone at efficiencies
subscantially higher than can be done wirh existing techniques.

4. There are several Potential difficulties that must be evaluaced, na=zely:

&. The achievement and maintenance of a therszal barrier of very szall
dimensions.

b. Fabrication of extrezely szall and densely packed individual resiscive
and rectiiying elemencs.

¢. Identifying marerials that will periorm satisfactorily at the high
tecperatures required for acceptable efficiencies of the device.

Recommendaticns:

l. An attempt should be zade to construct and test a device of the type
Proposed. The research should be deone so as :o develop the informaticn
needed to evaluate the problezs posed in Conclusion 4 above.

2. Because of the difficulties outlined in Conclusion 4 above, the first
eifort should result in a recommendation for the nexc step of developing
the requirea cozpenents to overcome these difficulcies.

3. Because of the tentative nature of the conclusions at the present time,
it is recommendad that further effort be carefully reviewed at frequent
intervals to allow redirecrion of the work as called for by interin
results.



