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    Abstract

        
            The potential usefulness of approximately 1300 radioactive isotopes as a heat source for the thermoelectric generator was investigated. Only 47 were found to have the proper characteristics of high specific activity and usable haif-life combined with an easily absorbable radiation. These isotopes are discussed showing possible sources of supply, the hazards involved, and the expected performance. Three large Po/sup 210/ heat sources were designed and constructed (for battery use), including one for the SNAP III generator. One small Tl/sup 204/ test heat source was made by irradiation. Eight thermoelectric generators were developed and two of these were used as thermoelectric batteries. Theoretical equations for non-semiconductor thermoelectric materials and experimental measurements to verify the Thompson and Peltier effects are given. (auth)
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                    A third thermoelectric generator has been constructed and tested. Specifications for batteries having outpnts of over six volts at power levels of 30, 50, and 1000 milliwatts at the end of six months have been made. An attempt was made to verify experimentally the theoretical equations of the Thomson and Peltier effects. (For preceding period see MLM-CF-58-1-40.) (auth)
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                    Calculations were made to estimate the minimum amounts of isotopes, as the element or appropriate compound, which had sufficient power output to raise their temperatures to 200 and 2300 deg C. Construction has begun on a second battery. (For preceding period see MLMCF-58-7-19). (auth)
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                    A demonstration battery containing an 880-curie polonium-2l0 heat source was constructed and tested. The battery initially had an open circuit voltage of 23.6 volts, a maximum output of 161 milliwatts, and an overall efficiency of 0.57%. Details for the construction of the battery generator are given. (For preceding period see MLM-CF-58-4-59.) (auth)
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                    A review was made of nuclides with Z> 81 (mainly alpha emitters), which have specific activities sufficiently high to be used as heat sources. Previous restrictions on gamma radiation intensities and methods of production were considered, but consideration of nuclides which did not meet these restrictions was not excluded. (For preceding period see MLM-CF-59-1-54.) (auth)
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