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DIRECT ENERGY CONVERSION AND SYSTEMS FOR 

NUCLEAR AUXILIARY POWER (SNAP) 

Introduction 

The development of nuclear auxiliary power units for use in space vehicles 
and other specialized purposes is being carried out under the Commission's 
SNAP program. Two approaches are currently being followed: (l) radio-
isotope-powered units, and (2) reactor-powered units.""' 

The radioisotope SNAP program was initiated in March 1956 at the Nuclear 
Division, Martin Company, Baltimore. The first complete unit, SNAP-3, 
was delivered to the AEC in January, 1959, and was publicly demonstrated 
at the White House on January 16, 1959. This proof-of-principle device 
was fueled with polonium-210 and generated 2.5 watts of electricity. 

Two similar devices were successfully placed into orbit as power sources 
in the TRANSIT-4A and TRANSIT-4B satellites on Jurie 29 and November 15, 
1961. These generators were initial steps in the development of SNAP-9A 
units which are scheduled to be employed in the Navy's full-scale 
operational TRANSIT navigational system. 

Other radioisotope-powered generators under development and in operation 
are: the SNAP-7 series for use in coastal navigation systems and automatic 
remote weather stations; SNAP-11 for use in NASA's SURVEYOR "soft" lunar 
landing missions; and SNAP-I3 for application to advanced space vehicles. 

Development work on reactor SNAP devices was initiated at Atomics International, 
Canoga Park, California in 1956. A prototype SNAP-2 reactor, designated the 
SNAP Experimental Reactor (SER), achieved full power (50 kwt, 1200F) in 
November 1959, and successfully completed initial testing on November 18, I96O, 
accumulating a total of 224,000 kilowatt-hours during this time. A second 
developmental reactor is being combined with a turboelectric power conversion 
system and is designated the SNAP-2 Development System (S2DS). The reactor 
for the S2DS system achieved power operation in August I96I. The objective 
of the SNAP-2 program is the development of a flight-test system for delivery 
in the I963-I965 period. 

Other reactor SNAP systems under development are: SNAP-4, a very compact 
reactor-turboelectric unit for long unattended life in an underwater or 
remote terrestrial environment; SNAP-8, a nuclear electric generating system 
for the NASA space program to be used for power in orbital test of electric 

""" It is helpful to remember that the SNAP niimbering system uses even numbers 
for reactor-powered devices (SNAP-2, etc.) and odd numbers for radioisotope-
powered devices (SNAP-1, etc.). 
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propulsion devices and high-power communications satellites; SNAP-10-A, a 
low-power, light-weight, electric power source for space and military 
applications; and SNAP-50, an advanced high power reactor unit being developed 
for future space requirements. 

SNAP devices generate electricity by the direct conversion of nuclear heat, 
and by advanced turbogenerator components. Direct conversion is achieved 
primarily by the use of thermoelectric and thermionic techniques and, as a result, 
has led to the recent volume of research and development publications in these areas. 

This search contains 552 references to publications on the SNAP program 
and related topics. The references were taken from Nuclear Science Abstracts 
(NSA) and cover the issues through December 31, I962. NSA abstract numbers 
are given in each case to enable easy access to the abstracts.""" 

The references are grouped into broad subject categories as indicated 
in the table of contents. Within each subject category they are arranged 
by issuing agencies which are in alphabetical order. 

The AEC-sponsored reports may be examined at the depository libraries 
listed in each issue of NSA. They may also be purchased from the 
Office of Technical Services, U. S. Department of Commerce, Washington 25, 
D. C , in full-size printed copy, photostat, facsimile, or microfilm 
form as indicated. 

The availability of non-AEC reports is given when known. If availability 
is not shown, inquiries should be directed to the Office of Technical 
Services or the issuing agency. 

Symbols and Abbreviations 

Dep. Full-size copy is on deposit in the depository 
libraries. The AEC reports are also for sale by 
Microcard Editions, Inc., Accounting and Shipping 
Department, West Salem, Wisconsin. 

Dep.(mc) Same as Dep., except copy is in microcard form. 

JCL For sale by the John Crerar Library, 86 E. Randolph 
Street, Chicago 1, Illinois. Attn: SLA Translation 
Center. 

LC For sale by the Library of Congress, Photoduplication 
Service, Washington 25, D, C. 

OTS For sale by the Office of Technical Services, Department 
of Commerce, Washington 25, D. C. 

The symbols "ph", "mf", and "fs" are used to designate that copy is 
available only in photostat, microfilm, or facsimile (Xerox) form. 

This revision contains several references to recent reports that have not yet 
appeared in NSA. These references will not contain NSA abstract numbers. 
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UNATTENDED UCHT BUOY, SNAP-7A. (1961). 51p. (MND-P-2613). 
Dep.; ̂ 1.25(OTS). NSA 16-II996. 

63 
FINAL SAFETY ANALYSIS; TEN-WATT STRONTIUM-90 FUELED GENERATOR FOR AN 
UNATTENDED METEOROLOGICAL STATION. SNAP-7C. Phillip M. Brooks. 
(1961). 51p. (MND-P-2614). Dep.; ;^1.25(OTS). NSA 16-11997-

64 
INSTRIX:TI0N MANUAL — SNAP-7c ELECTRIC GENERATION 
SYSTEM, p : . B l a z e k p Oct. 1, 1961. 60p. (MND-P-2640) 
Dep.(mc); j^^.60{fsT, ^2.00(mf) OTS. 

65 
UPPER ATMOSPBDERB RE-ENTRY STUDY HIGH ALTITUDE BURNUP. VOLUME I . 
(1961). 29p. (MND-P-2699(Vol.1)). Dep.; 011.5O(fs) , s54.85(mf) 
OTS. NSA 16--14352. 

66 
STRONTIUM-90 FUELED THERMOELECTRIC GENERATOR POWER SOURCE FOR FIVE-
WATT U. S. COAST GUARD LIGHT BUOY. Final Report. Feb. 2, 1962. 
I40p. (MND-P-2720). Dep.; ̂ .50(OTS). NSA I6-I3695. 

67. 
SNAP PROGRAMS. M-1 MONTE CARLO RADIOISOTOPE SHIELDING CODE. Final 
Report. M. J. Kniedler. May 1, 1962. l64p. (MKD-P-2726). Dep.; 
02.75(OTS). NSA: 16-27548. 

68 
FINAL SAFETY EVALUATION OF A TEN WATT STRONTIUM-90 FUELED 
GENERATOR FOR A DEEP SEA APPLICATION-SNAP 7E. H. N. Berkow and 
V. G. Kelly. May I962. 51p. (MND-P-2761). Dep.(mc); ̂ 5-60(fs), 
^1.73(mf) OTS. NSA: 16-27740. 

I 

69 
SNAP PROGRAie. Quarterly Progress Report No. 1 for October 22 -
December 31, 1959. Nov. 196O. 287p. (MND-P-3009-I). ^3.50(OTS). 
NSA 15-12652. 
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70 
SNAP PROGRAMS. Quarterly Progress Report No. 2. Tasks 2, 5, 5, and 
6. January to March 31, I96O. December I96O. 3l6p. (MND-P-3OIO). 
^4.00(OTS). NSA 15-15215. 

71 
SNAP PROGRAMS. Quarterly Progress Report No. 3 for April 1 through 
June 30, i960. l62p. (MND-P-30II). ;fe7.30(ph), JJ8.10(mf) OTS. 
NSA 15-1914-5 • 

72 
SNAP PROGRAMS. Quarterly Progress Report No. 4 for July 1 through 
September 30, I96O. Tasks 2 and 3- P. J . Dick, comp. and ed. 53p. 
(MND-P-3012-I). ;$7.80(ph), 03.3O(mf) OTS. K \ 15-'366. 

73 
SNAP PR0GRA 6̂. Quarterly Progress Report No. 4 (for) July 1 through 
September 30, I960. Subtask 5.3 and Task 6. R. Harv^ emd W. M. 
Bowes, eds. 170p. (MND-P-3012-Il). Dep.(mc); ;^27.30(ph), 
^8.10(mf) OTS. NSA I5-5472. 

74 
SNAP RADIOISOTOPE SPACE PROGRAiC, TASK 2 , 3 , and 7, QUARTERLY PROGRESS 
REPORT NO. 5, OCTOBER 1 THROUGH DECEMBER 31, I96O. 46p. (MND-P-3OI3-I). 
Dep.(mc); )$7.80(ph), 03.3O(mf) OTS. NSA 15-I2653. 

75 
SNAP PROGRAMS. QUARTERLY PROGRESS REPORT NO. 5, OCTOBER 1 - DECEMBER 31, 
i960. 138p. (MND-P-3OI3-II). Dep.(mc); ̂ 21.30(ph), jJ6.90(mf) OTS. 
NSA 15-16711. 

76 
SNAP RADIOISOTOPE SPACE PROGRAMS; TASK 7- Quarter ly Progress Report 
No. 6, January 1 through ^ferch 3 1 , 1961. 72p. (MND-P-3014-I). 
^ 7 . 6 0 ( f s ) , ^2.36(mf) OTS. NSA 16-3968. 

77 
SNAP PROGRAMS. THERMIONIC ISOTOPIC POWER SYSTEMS. Quar ter ly Progress 
Report No. 6, January 1 through March 3 1 , I961 . lOlp. (MND-P-3014-II). 
Dep.(mc); ^ 9 . 1 0 ( f s ) , ^3.23(mf) OTS- NSA 15-21723. 

78 
SNAP PROGRAtC. Quarterly Progress Report No. 6, January 1 through 
March 3I, I96I. Task 6. Fuel Technology Development Program. 
72p. (MND-P-3014-III). Dep.(mc); J^7-60(fs), 02.36(mf) OTS. 
NSA 16-7526. 

79 
SNAP RADIOISOTOPE SPACE PROGRAMS; TASK 7- Quarter ly Progress Report 
No. 7, Apr i l 1 through June 30, 1961. 4 l p . (MND-P-3OI5-I). Dep.(mc); 
^ 4 . 6 0 ( f s ) , ^1.43(mf) OTS. NSA 16-5082. 

80 
THERMIONIC ISOTOPIC POWER SYSTEMS; SNAP PROGRAMS. Quarter ly Progress 
Report No. 7, Covering Period A p r i l 1 through June 30, 1961. 76p. 
(MND-P-3OI5-II). Dep.(mc); ^ 7 . 6 0 ( f s ) , 02.48(mf) OTS. NSA 15-28121. 

81 
SNAP PROGRAJC: TASK 6 - - FUEL TECHNOLOGY DEVELOPMENT PROGRAM. Quar ter ly 
Progress Report No. 7, Apr i l 1 through June 30, 1961. 62p. (MND-P-
3 O I 5 - I I I ) . Dep.(mc); ^ 6 . 6 0 ( f s ) , ^2.06(mf) OTS. NSA I6-3969. 
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82 
SNAP RADIOISOTOPE SPACE PROGRA^B QUARTERLY PROGRESS REPORT NO. 9, 
OCTOBER 1 THROUGH DECEMBER 31, 196l. 17p. (MND-P-3OI7-I). 
Dep.; j^0.50(OTS). NSA: 16-18696. 

83 
SNAP RADIOISOTOPE SPACE PROGRAMS QUARTERLY PROGRESS REPORT NO. 10, 
TASK 7, JANUARY 1 THROUGH MARCH 31, 1962. 21p. (MND-P-3OI8-I), 
Dep.; ̂ 0.50(OTS). NSA: 16-23319. 

84 
SNAP RADIOISOTOPE SPACE PROGRAMS. Quarterly Progress Report No. 11, 
April 1 through June 30, 1962. Task 7. 21p. (MND-P-3019-I). 
Dep.; ̂ 0.50(OTS). NSA: 16-51335. 

85 
STRONTIUM-90 POWER PROJECT QUARTERLY PROGRESS REPORT I. Jan. 1959-
62p. (MND-SR-1672). ;i$9-30(ph), JJ3.60(mf) OTS. NSA 14-I638. 

86 
STRONTIUM 90 POWER PROJECT. Quar ter ly Progress Report for January 15, 
1959 through Apr i l 15 , 1959- Apr. 1959- 90p. (MND-SR-I673). 
^15 .30(ph) , ^5.'4-0(mf) OTS. NSA I3-I63OO. 

87 
STRONTIUM 90 POWER PROJECT. THIRD QUARTERLY PROGRESS REPORT. July 
1959. 72p. (MND-SR-l67lt). ^12.30(ph), ̂ 4.50(mf) OTS. NSA l4-ll82. 

88 
STRONTIUM 90 POWER PROJECT. Quarterly Progress Report No. IV Covering 
Period July I5, 1959 through October 15, 1959- Oct. 1959. 123p. 
(MND-SR-1675)- j^l9.80(ph), ̂ 6.30(mf) OTS. NSA l4-7l67-

89 
STRONTIUM 90 POWER PROJECT. Final Summary Report for October 15, 1958 
through February 29, i960. Mar. 1960. l42p. (MND-SR-I676). 
^2.50(OTS). NSA 14-24413. 

90 
5-WATT RADIOSTRONTIUM GENERATOR FOR AN UNATTENDED METEOROLOGICAL STATION. 
HAZARDS SUMMARY REPORT. C 0. Riggs. Feb. 196O. 53p. (MND-SR-2259). 
Dep.(mc); ̂ 9.30(ph), 03.6o(mf) OTS. NSA 15-17152-

91 
lOO-WATT RADIOSTRONTIUM GENERATOR FOR LAND- AND SEA-BASED APPLICA­
TIONS. HAZARDS SUMMARY REPORT. C. 0 . Riggs. Mar. I96O. 34p. 
(MND-SR-2508). Dep.(mc); 06.3O(ph), ^3.00(mf) OTS. NSA 15-17153-

92 
DATA TELEMETRY PACKAGE POWERED BY STRONTIUM-90 FUELED GENERATOR. Final 
Report. Sept. I96I. 206p. (MND-SR-2615). Dep.; ̂ 3-00(OTS). NSA I6-5083. 

93 
RADIOISOTOPES AS SOURCES OF ELECTRICAL POWER. Jerome G. Morse, 
p.27-38 of MIDWESTERN CONFERENCE ON THE INDUSTRIAL USES OF ISOTOPES, 
HELD AT MANHATTAN, KANSAS, FEBRUARY 25-26, 1959- 270p. (TID-7571)-

^2.75(OTS). NSA 14-10890. 

94 
DESIGN AND PERFORMANCE, CHARACTERISTICS OF SNAP-III-B. Presented at 
Nuclear Engineering and Science Conference, April 6-9, 1959, Public 
Auditorium, Cleveland, Ohio. Preprint V-I52. Melvln Barmat. New 
York, Engineers Joint Council, 1959- 24p. ^0.50. NSA 13-19776. 
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95 
ELECTRICAL GENERATION BY DIRECT CONVERSION USING ISOTOPES. E. R. Ningard 
and H. 0 . Banks. Nuclear S c j . and Eng. 2 , No. 1, Suppl. 151-2(1959)June. 
NSA 13-17l(-l+2. 

96 
ISOTOPIC FUELED THERMIONIC GENERATORS. Robert J . Harvey and G. N. 
Hatsopoulos . 32p. p .409-4 l of " B a l l i s t i c Miss i le and Space Technology. 
Vol . I I . " NSA 15-7928. 

97 
ISOTOPIC HEAT AND POWER. Douglas Harvey. 9p. P-68-77 of "Proceedings 
of t h e American Power Conference, March 29, 30, 3 1 , I96O, Chicago, 
I l l i n o i s . Volume XXII." Chicago, I l l i n o i s I n s t i t u t e of Technology. 
i960 . 902p. ^10 .00 . NSA 15-7932. 

98 
NUCLEAR ENERGY IN SPACE-RADIOISOTOPE AUXILIARY POWER SYSTEMS. Jerome G. 
Morse and Douglas G. Harvey. Aero/Space Eng. 20, No. 11, 8-9; 58-62 
(1961) Nov. NSA 16-2793. 

99 
NUCLEAR SAFETY ANALYSIS OF SNAP III FOR SPACE MISSIONS. W. Hagis, 
T. Dobry, and G. Dix. ARS (Am. Rocket Soc.) J. ̂ 1, 17'4-ii-51 
(l96l)Dec. NSA 16-6250. 

100 
SAFETY ANALYSES AND TESTS OF A RADIOISOTOPE POWERED THERMOELECTRIC 
GENERATOR. Paul J . Dick. Paper No. 134l-60. Presented a t t h e ARS 
Space Power Systems Conference, Santa Monica, Ca l i f o rn i a , September 
27-30, i960 . New York, American Rocket Soc ie ty , 1960. l 4 p . 
NSA 15-2386. 

101 
SNAP III - ELECTRICITY FROM RADIONUCLIDES AND THERMOETECTRIC CONVERSION. 
Melvln Barmat (Martin Co., Baltimore); G. M. Anderson (U. S. Atomic 
Energy Commission, Germantown, Md.); and E. Wayne Bollmeier (Minnesota 
Mining and Mfg. Co., St. Paul). Nucleonics 17» No. 5, 166-8; 171-2; 
17^(l959)May. NSA I3-I3803. 

102 
13-WATT ISOTOPE-POWERED THERMOELECTRIC GENERATORS FOR SPACE AND LUNAR 
IMPACT MISSIONS. J u s t i n L. Bloom and James B. Weddell. Paper No. 
1332-60. Presented a t t h e ARS Space Power Systems Conference, Santa 
Monica, C a l i f . , September 27-3O, i960. New York, American Rocket 
Soc ie ty , 196O. 28p. NSA I5-2385. 

103 
THERMOELECTRICITY APPLICATION CONSIDERATIONS. A. A. Sorensen. 
Applications and Ind. No. 57, 285-9(Nov. 196I). NSA: 16-18183. 

104 
SNAP RADIOISOTOPIC POWER SYSTEMS. J . G. Morse. IRE Trans , on 
Nuclear S c i . NS-9, 3^-'+^(Jan. 1962). NSA: l6-1^9W. 

105 
NUCLEAR AUXILIARY POWER UNIT FOR LUNAR EXPLORATION. Alan J . 
S t r e b , Robert J . Wilson, and Thomas S. Bus ta rd . IRE Trans . on 
Nuclear Sc i . NS-9, 85-90( jan . I962) . NSA: 16-I595IK 
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Martin-Marietta Corporation, 
Aerospace Division, 
Baltimore, Maryland 

106 
SNAP 7 PROGRAM: TASK 8 - - STRONTIUM-90 FUELED THERMO­
ELECTRIC GENERATOR DEVELOPMENT, Quar ter ly Progress Report 
No. 4 , August 1 , 1961 - October 3 I , 1961. W. S. West. 
108p. ( M N D - P - 2 4 8 3 - 4 ) Dep.(mc); ;^9.10(fs) , ^3.44(mf) OTS. 

107 
SNAP 7 PROGRAM - - TASK 8 - - STRONTIUM-90 FUELED 
THERMOELECTRIC GENERATOR DEVELOPMENT. Quar ter ly Progress 
Report No. 7, May 1 through Ju ly 3 1 , 1962. W. A. McDonald. 
20p. (MND-P-2483-7) Dep.; ^0.50(OTS). 

108 
THERMIONIC ISOTOPIC POWER SYSTEM. F i n a l Summary Report 
Through September 30, 1961. William E. Kor t i e r and 
Thomas S. Bustard . 243p. (MND-P-2679) Dep.(mc); 
^ l 6 . 0 0 ( f s ) , ^7.h9{mf) OTS. 

109 
STRONTIUM-90 FUELED THERMOELECTRIC GENERATOR POWER 
SOURCE — FIVE-WATT U. S. NAVY WEATHER STATION. F i n a l 
Report , ( nd ) . 127p. (MND-P-2707) Dep.(mc); ;^10.10(fs) , 
^4.0l(mf) OTS. 

110 
NUCLEAR AUXILIARY POWER UNIT FOR LUNAR EXPLORATION. Robert J. Wilson, 
Alan J. Streb, and Thomas S. Bustard. Preprint No. SAE-515A. Prepublication 
Copy. 5p. NSA: 16-34137. 

Ill 
ELECTRIC POWER FOR SPACE VEHICLES. Howard C. Zachmann. Aerospace 
Eng. 2 1 , 68-9; 78; 82-6(May I962) . NSA: I6-I87OO. 

Martin-Marietta Corporation, 
Denver, Colorado 

112 
ISOTOPIC HEAT AND POWER. Charles E. Crorapton. P repr in t Paper No. 84. 
New York, Engineers J o i n t Coujicll, 1962. 29p. NSA: 16-29290. 

Mound Laboratory, Miamisburg, Ohio 

113 
A METHOD OF PRODUCING AN ELECTRIC CURRENT FROM RADIOACTIVITY. P. E. 
Ohmart. Sep t . 1 1 , 1950. 6p. (MIW-495). J . Appl. Phys. 22, 1504-5 
(1951). NSA 5-^931-
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114 
THERMAL BATTERIES USING POLONIUM-210. (INFORMATION REPORT). K. C. 
Jordan and J . H. Birden. June 2 , 1954. 17p. (MIM-984). Dep. 
NSA 8-707it. 

115 
THE MOUND LABORATORY THERMAL BATTERY: SOME PRACTICAL CONSIDERATIONS. 
J . W. Heyd and K. C. Jordan. Dec. 1, 195^. 8p. (MM-IO6O; MLM-CF-54-
1 2 - 1 ) . ^1 .80(ph) , ^1.80(mf) OTS. NSA IO-1839. 

116 
NUCLEAR BATTERY-THERMOCOUPLE TYPE SUMMARY REPORT. B. C. Blanke, J. H. 
Birden, K. C. Jordan, and E. L. Murphy. Oct. 1, 1960. 68p. 
(MIJyi-1127). Dep.; 01.75(OTS). NSA l6-11995-

117 
NUCLEAR BATTERY - THERMOCOUPLE TYPE. Quarter ly Report No. 1 for January 
1 , 1957 - March 3 I , 1957- Bertram C. Blanke. Mar. 3 I , 1957. l 8p . 
(MIM-CF-57-^-5^). ^3 .30(ph) , ^2.40(mf) OTS. NSA I2-6696. 

118 
NUCLEAR BATTERY - THERMOCOUPLE TYPE. Quarterly Report No. 2 for Apr i l 
1 , 1957 t o June 30, 1957. Bertram C. Blanke. June 30, 1957. 9p. 
(MIM-CF-57-8-27). NSA 12-7868. 

119 
NUCLEAR BATTERY - THERMOCOUPLE TYPE THIRD QUARTERLY REPORT FOR JULY 1, 
1957 TO SEPTEMBER 30, 1957. Bertram C. Blanke. Sept. 30, 1957- l6p. 
(MIM-CF-57-10-31). NSA 12-2963. 

120 
NUCLEAR BATTERY - THERMOCOUPLE TYPE. Quarterly Report No. 4 for 
October 1, 1957 to December 31, 1957- Bertram C. Blanke. Dec. 31, 
1957. kip. (Mm-CF-58-1-40). NSA 12-7869-

121 
NUCLEAR BATTERY - THERMOCOUPLE TYPE. Quarter ly Progress Report No. 
5 for January 1, 1958 t o lyferch 3 1 , 1958. Bertram C. Blanke. Mar. 3 1 , 
1958. 29p. (Mm-CF-58-4-49). NSA 12-1068l. 

122 
NUCLEAR BATTERY - THERMOCOUPLE TYPE. Quarterly Progress Report No. 6 
for April 1, 1958 to June 30, 1958- B. C. Blanke. June 30, 1958. 
lip. (MIM-CF-58-7-19). J^3.30(ph), ̂ 2.40(mf) OTS. NSA I2-I5587. 

123 
NUCLEAR BATOERY - THERMOCOUPLE TYPE. Quarter ly l^ogress Report No. 7 
for Ju ly 1, 1958 t o September 30, I958. B. C. Blanke. J an . 6, 1959-
21p. (MLM-CF-58-10-61). 04.8O(ph), ^2.70(mf) OTS. NSA 13-4625. 

124 
NIXILEAR BATTERY - THERMOCOUPLE TYPE. Quar ter ly Progress Report No. 8 
for October 1 , 1958 t o December 3 1 , 1958. B. C. Blanke. 30p. 
{mM-CF-^9-l-^h). J ^ .80 (ph) , 5J2.70(mf) OTS. NSA 13-11099-

125 
NUCLEAR BATTERY - THERMOCOUPLE TYPE. NINTH QUARTERLY PROGRESS REPORT, 
JANUARY 1, 1959 TO MARCH 31, 1959- B. C Blanke. Mar. 31, 1959- 17p. 
(MIM-CF-59-6-33). NSA 14-1637. 
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Office of Technical Services, 

Washington, D. C. 

126 
BATTERIES. (INCLUDES BATTERIES: STORAGE, ALKALINE, NUCLEAR, GENERAL, 
AND BATTERY CHARGERS), 1933-58. June 1959- lOp. (CTR-372). 
^O.IO(OTS). NSA 15-7922. 

Ohmart Corporation, Cincinatti Ohio 

127 
STUDY AND DEVELOPMENT OF NUCLEAR BATTERIES. INTERIM ENGINEERING 
REPORT NO. 4. (nd). 69p- (AD-29337). NSA 9-3^8. 

128 
STUDY AND DEVELOPMENT OF NUCLEAR BATTERIES. Philip E. Ohmart. 
195^- 17P- (AD-50491)- NSA 9-4226. 

129 
STUDY AND DEVELOPMENT OF NUCLEAR BATTERIES. QUARTERLY SCIENTIFIC 
REPORT NO. 6 COVERING THE PERIOD JANUARY 15 THROUGH MARCH 31, 195^-
43p. (AD-47919)- NSA 9-35^8. 

130 
STUDY AND DEVELOPMENT OF NUCLEAR BATTERIES. QUARTERLY SCIENTIFIC 
REPORT NO. 7 COVERING THE PERIOD APRIL 1 TO JUNE 3O, 1954. 48p. 
(AD-48095). NSA 9-35̂ 9-

131 
STUDY AND DEVELOPMENT OF NUCLEAR BATTERIES. QUARTERLY SCIENTIFIC 
REPORT NO. 8, 1954. 51p- (AD-51362). NSA 9-3550. 

132 
STUDY AND DEVELOPMENT OF NUCLEAR BATTERIES. P h i l i p E. Ohmart. 
Dec. 19^k. 122p. Projec t t i t l e : IMPROVED ELECTRONIC COMPONENTS. 
(WADC-TR-55-35; AD-84555). ^ i 9 . 8 o ( p h ) , 06.3O(mf) OTS. NSA 10-10260. 

Phillips Petroleum Company, 

Atomic Energy Division, 

Idaho Falls, Idaho 

133 
STRONTIUM TITANATE PREPARATION AND SOLUBILITY CHARACTERISTICS. J . G. 
Morse, l i p . Pages 641-52 of Report of t h e Second Working Meeting on 
F i x a t i o n of Rad ioac t iv i ty in S t a b l e , Sol id Media, (Held) a t Idaho 
F a l l s , Idaho, September 27-29, I96O. James M. Morgan, J r . , Donald K. 
Jamison, and John D. Stevenson, comps. and eds . Feb. 1961. 782p. 
(TID-7613). Dep.; j^8.00(OTS). NSA 15-24881. 

Picatinny Arsenal, 

Samuel Feltman Ammunition Laboratory, 

Dover, New Jersey 

^ 134 
^ DEVELOPMENT OF A NUCLEAR TIMER FOR SATELLITE APPLICATION. Martin 

Lazarus and Chester L. Smith. Sept. 1958. 17p. (PA-TR-2564). 
NSA 13-19132. 
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Radiation Research Corporation, 
New York, New York 

135 
NUCLEAR BATTERIES. QUARTERLY PROGRESS REPORT NO. 2 FOR OCTOBER 15, 
1952 - JANUARY 15, 1953. J - H. Coleman. 37p. (AD-568O). 
NSA 8-3775. 

136 
NUCLEAR BATTERIES. QUARTERLY PROGRESS REPORT NO. 3 FOR JANUARY 15, 
1953 - APRIL 15, 1953- J - H. Coleman. 39p. (AD-III30). NSA 
8-4305. 

137 
NUCLEAR BATTERIES. QUARTERLY PROGRESS REPORT NO. 4 FOR APRIL 15, 
1953 - JULY 15, 1953. J. H. Coleman. 79p. (AD-I6261). NSA 
8-4306. 

138 
DOSIMETER CHARGER (RADIOACTIVE). QUARTERLY REPORT FOR APRIL 2, 1953 
TO JUNE 30, 1953. M. J. Cohen. July 2, 1953- 26p. (AD-22410). 
NSA 9-2825. ' 

139 
NXTCLEAR BATTERIES. Quar ter ly Progress Report No. 6 for October I 5 , 
1953 - January 15, 195^. 24p. DA Projec t No. 3-99-09-022. 
(AD-41807). NSA 10-318. 

140 
NUCLEAR BATTERIES. Quarterly Progress Report No. 2 for February I5, 
1957 - May 15, 1957. John H. Coleman. 33p. (AD-I38426). NSA 
12-17275. 

141 
VACUUM TRITIUM NUCLEAR BAOTERY. F i n a l Report for June 15, 1958 -
December l 4 , 1958. Joseph Thomas-Hazell, Bernard Caras , Robert C. 
Schmertz, J r . , and Stanley Grand. 64p. (AD-218856). NSA 14-7532. 

142 
NUCLEAR BATTERIES. Final Progress Report for August I5, 1957 -
November I5, 1957. John H. Coleman and Arthur P. Pinkerton. 32p. 
(NP-6629). NSA 12-7350. 

143 
NWLEAR BATTERIES. Quar ter ly Progress Report No. 3 for May 15, 1957 -
August 15, 1957. John H. Coleman. 25p. (NP-6828). NSA 12-12514. 

tadiation Research Corporation, 

West Palm Beach, Florida 

144 
NUCLEAR BATTERIES. QUARTERLY PROGRESS REPORT NO. 2 FOR OCTOBER 15, 
1952 - JANUARY 15 , 1953. J . H. Coleman. 37p. (AD-5680). NSA 
8-3775. 

145 
NUCLEAR BATTERIES. QUARTERLY PROGRESS REPORT NO. 3 FOR JANUARY 15, 
1953 - APRIL 15, 1953- J. H. Coleman. 39p- (AD-III30). NSA 
6-4305. 
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146 
NUCLEAR BATTERIES. QUARTERLY PROGRESS REPORT NO. 4 FOR APRIL 15, 
1953 - JULY 15, 1953. J. H. Coleman. 79p. (AD-16261). NSA 
8-4306. 

147 
DOSIMETER CHARGER (RADIOACTIVE). QUARTERLY REPORT FOR APRIL 2, 1953 
TO JUNE 50, 1953. M. J. Cohen. July 2, 1953- 26p. (AD-22410). 
NSA 9-2825. 

148 
NUCLEAR BATTERIES. Quarter ly Progress Report No. 6 for October I 5 , 
1953 - January I 5 , 195^. 24p. (AD-4l807). NSA IO-318. 

149 
NUCLEAR BATTERIES. Final Progress Report for July 15, 1955 - July 
15, 1956. John H. Coleman and Jerome Goodman. 32p. (AD-II2969; 
PB-135277)- ^.30(ph), ̂ 3.00(mf) OTS. NSA 13-1525^-

150 
NUCLEAR BATTERIES. QUARTERLY PROGRESS REPORT NO. 1 FOR JULY 15, 
1952 - OCTOBER 15, 1952. J . H. Coleman. Decl. Mar. 1, 195'<-- 36p. 
(ATi-1711'^5; R-7250). 

Radio Corporation of America, 

New York, New York 

151 
METHOD OF AND MEANS FOR CONVERTING THE ENERGY OF NUCLEAR RADIATIONS 
INTO USEFUL ELECTRICAL ENERGY, ( t o Radio Corporat ion of America, 
U. S. A . ) . B r i t i s h Patent 76 l ,4o4 . Nuclear Eng. 2 , 44( l957) jan . 
NSA 11-3638. 

Royal Research Corporation, 
Hayward, California 

152 
THE CESIUM-137 POWER PROGRAM. QUARTERLY PROGRESS REPORT NO. I . Apr. 
1961. 80p. (TID-12579; RRC-CS-OIOO). Dep.(mc); jSl2.30(ph), 
^4.50(mf) OTS. NSA 15-17396. 

Sandio Corporation, 

Albuquerque, New Mexico 

153 
NUCLEAR BATTERY POWERED TIMERS. R. L. DesJardin. Sept. 19, 1958. 
19p. (SCTM-330-58(li^)). ^3.30(ph), ̂ 2.40(mf) OTS. NSA 13-2910. 

A METHOD FOR DETERMINING THE CURIE LOADING OF Kr^ IN NUCLEAR BATTERIES. 
Alex Thom. Jan. 8, 1960. l6p. (SCTM-38l-59(l6)). ;^3.30(ph), 
^2.40(mf) OTS. NSA l4-10605. 
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SNAP REACTORS. P. D. Cohn. Paper No. 1336-60. Presented a t t h e 
ARS Space Power Systems Conference, Santa Monica, C a l i f o r n i a , 
September 27-3O, i960 . New York, American Rocket Socie ty , 196O. 
17p. NSA 15-7106. 

230 
MEASUREMENT OF SNAP EXPERIMENTAL REACTOR TEMPERATURE COEFFICIENTS. 
J. P. Beall. Trans. Am. Nuclear Soc, 4, No. 1, lll-12(l96l). 
June. NSA 15-21789. 

231 
NUCLEAR SPACE POWER-SNAP I I . F . D. Anderson, D. J . Cockeram, H. M. 
Dieckamp, and J . R. Wetch. 25p. p.347-72 of " B a l l i s t i c Miss i le and 
Space Technology. Vol . I I . " NSA I5-8367. 

232 
PR0BLEJ6 ASSOCIATED WITH THE DEVELOPMENT OF A THERMIONIC CONVERSION 
REACTOR. R. L. Hirsch and J. W. Holland. Paper No. I338-6O. 
Presented at the ARS Space Power Systems Conference, Santa Monica, 
California, September 27-3O, i960. New York, American Rocket 
Society, 196O. 12p. NSA 15-370I. 

233 
RAY TRACING SHIELDING SURVEY CODES FOR SNAP SHIELDS. C. A. Goetz, 
K. L. Rooney, and M. A. Boling. Trans. Am. Nuclear Soc, 4, No. 1, 
32-3(1^61)June. NSA I5-21699. 

234 
SHIELD DESIGN FOR SNAP REACTORS. V. Keshishian. Paper No. 1334-60. 
Presented at the ARS Space Power Systems Conference, Santa MDnica, 
California, September 27-3O, 196O. New York, American Rocket Society, 
i960. l4p. NSA 15-5804. 

235 

THE SNAP 2 CONCEPT. H. M. Dieckamp. Paper No. 1324-60. Presented 
at the ARS Space Power Systems Conference, Santa Monica, California, 
September 27-30, i960. New York, American Rocket Society, i960, 
lip. NSA 15-3700. 

0 236 
SNAP-2 EXPERIMENTAL REACTOR OPERATION HISTORY. M. W. Hul in . Trans . 
Am. Nuclear S o c , 4 , No. 1 , l 4 5 ( l 9 6 l ) J u n e . NSA I5-21801. 



REACTOR SYSTEMS 24 

237 
SNAP 2. NUCLEAR SPACE POWER SYSTEM. J. R. Wetch, H. M. Dieckamp, and 
D. J. Cockeram. Astronautics ̂ , No. 12, 24-5(1960)Dec. NSA I5-55OI. 

238 
SNAP 2 SIBTIM AMD VIHICLE INTEGRATION. D. J. Cockeram and R. L. 
Wallersteclt. Paper No. 1329-6O. Presented at the ARS Space Power 
Systems Conference, Santa Monica, California, September 27-30, 196O. 
New York, American Rocket Society, i960. 9p. ^1.00. NSA 15-7103. 

239 
SHAP 2 RADIATIVE-CONDENSM DESICHI. M. G. Coombs and R. A. Stone. 
Presented a t "the ARS Space Power Systems Conference, Santa Monica, 
California, September 27-3O, i960 . New York Ar^erican Rocket Soc ie ty , 
i 960 . 12p. NSA 15-7102. (Paper No. I328-60) . 

240 
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37 DIRECT CONVERSION 

342 
OPTIMIZATION OF THERMOELECTRIC ENERGY CONVERTERS. F i n a l Report , 
March l 4 , 196O - July I 5 , 1961. Ludwig Luft , ed. Ju ly 51 , 196l . 171p. 
(AD-266O19). OTS. NSA: 16-I8017. 

General Electric Company, 
Electronics Laboratory, 
Syracuse, New York 

343 
A STUDY OF THERMOELECTRIC GENERATOR MATERIAIS. In t e r im Report No. 1 
for mj 13 , 1958 t o March 1, 1959. N. Schwartz and W. J . van der 
Gr in ten . 48p. (AD-217234). NSA 14-9710. 

344 
RESEARCH AND DEVELOPMENT OF THERMOCOUPLE ENERGY CONVERTERS. 
Quar ter ly Progress Report No. 1, December 3 , 1959 - February 29, 
i960 . 33p. (AD-237966). NSA: 16-21109. 

345 
RESEARCH AND DEVELOPMENT OF THERMOCOUPLE ENERGY CONVERTERS. Summary 
Report , December 3 , 1959 t o August 3 I , 1960. 38p. (AD-251485). 
NSA: 16-21110. 

346 
RESEARCH AND DEVELOPMENT ON THERMOCOUPLE ENERGY CONVERTERS 
(PHASE II). Quarterly Progress Report No. 1, April 12 - July 12, 
1961. W. J. van der Grinten. Aug. 15, 1961. 30p. (AD-263818). 
OTS. NSA: I6-I9457. 

347 
RESEARCH AND DEVELOPMENT ON THERMOCOUPLE ENERGY CONVERTERS 
(PHASE II). Quarterly Progress Report No. 2, July 12, 1961 -
October 1, I96I. W. J. van der Grinten. Nov. 1, 1961. l6p. 
(AD-269034). OTS. NSA: I6-2383I. 

348 
RESEARCH AND DEVELOPMENT THERMOCOUPLE ENERGY CONVERTERS. Stumnary 
Report Covering t h e Period December 5, 1959 t o August 3 I , 196O. 
43p. (NP-11647). NSA: I6-21131. 

General Electric Company, 

Aerosciences Laboratory, 

Philadelphia, Pennsylvania 

349 
AN EXACT MEMOD FOR DETERMINING THE THEORETICAL PERFORMANCE OF A 
THERMOELECTRIC GENERATOR WHEN MATERIAL PROPERTIES ARE ARBITRARY 
FUNCTIONS OF TEMPERATURE. Douglas L. Kerr. p.93-103 of "Inter­
national Developments In Heat Transfer. Part I." New York, 
The American Society of Mechanical Engineers, I961. NSA I6-I3225. 

350 
THERMOELECTRIC ELEMENTS IN SPACE POWER SYSTE^E. Douglas L. Kerr . 
24p. p.85-109 of "Energy Conversion For Space Power." NSA I 5 -
21569. 



38 
DIRECT CONVERSION 
General Electric Company, Research 

Laboratory, Schenectady, New york 

351 
THERMOELECTRIC CONVERSION OF ENERGY. F i n a l Report for pe r iod : 
October 1 , 1958 th rough September 30, 1959- Oct. 2 3 , 1959. i88p . 
(AD-234537)- NSA 15-3184. 

352 
VACUUM THERMIONIC ENERGY CONVERTER. S c i e n t i f i c Report No. 2 . 
J . E. Beggs. Ju ly i960 . 27p. (AD-260358). OTS. NSA 16-8894. 

353 
A CESIUM VAPOR THERMIONIC CONVERTER USING A THORIUM DISPENSER CATHODE. 
Scientific Report No. 1. J. M. Houston. May 196O. lip. (AFCRL-253; 
AD-260357). OTS. NSA 16-10658. 

354 
TESTS OF A CESIUM THERMIONIC CONVERTER DESIGNED TO UTILIZE SOLAR 
ENERGY IN OUTER SPACE. S c i e n t i f i c Report No. 3 . V. C. Wilson and 
Jackson Lawrence. Aug. I960. 24p. (AFCRL-28I; AD-260359). 
OTS. NSA 16-9707. 

355 
POTENTIAL DISTRIBUTIONS IN A LOW PRESSURE THERMIONIC CONVERTER. 
Scientific Report No. 4. Peter L. Auer. July 196O. 27p. 
(APCRL-282; AD-26O36O). OTS. NSA 16-12205. 

356 
CESIUM ION NEUTRALIZATION OF THERMIONIC CONVERTERS. Scientific 
Report No. 5. J. M. Houston and M. D. Gibbons. Mar. I961. 20p. 
(AFCRL-283; AD-260361). OTS. NSA 16-10659. 

357 
COMPATIBLE ALKALINE EARTH OXIDE SYSTEJG FOR VACUUM THERMIONIC 
CONVERTERS. S c i e n t i f i c Report No. 8. M. D. Gibbons. Mar. 1961. 
27p. (AFCRL-299; AD-260364). OTS. NSA l6-12206. 

358 
CROSSED-FIELD THERMIONIC CONVERSION. S c i e n t i f i c Report No. 10. 
P . H. P e t e r s . Mar. 196I . 34p. (AFCRL-401; AD-260356). OTS. 
NSA 16-13678. 

359 
RESEARCH ON THERMIONIC CONVERTERS. Final Report. June 1961. 
I45p. (AFCRL-43O; AD-25988O). OTS. NSA 16-12207. 

360 
THERMOPILE GENERATOR FEASIBILITY STUDY. PART I I . MATERIAIS 
INVESTIGATIONS. F i n a l Report . J . H. Bredt , ed. Aug. 196O. 
338p. (WADD-TR-60-22(Pt.Il); AD-265599)). OTS. NSA 16-I3708. 

361 
THERMOPILE GENERATOR FEASIBILITY STUDY. PART I I I . PERFORMANCE 
STUDIES. D. L. Kerr , ed. Aug. I960. 4 l8p . (WADD-TR-60-22(Pt.IIl); 
AD-264926)). ^ .OO(OTS). NSA 16-12235. 



39 DIRECT CONVERSION 

362 
THERMOPIIB GENERATOR FEASIBILITY STUDY. PART IV. GENERATOR DESIGN. 
Final Report. R. L. Gessner, ed. Aug. 196O. 93p. (WADD-TR-60-22 
(Pb.IV); AD-268591)). OTS. NSA 16-13709-

363 
CESIUM CONVERTER STUDIES. V. C Wilson. 17p. p. 137-5^ of 
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Phys. 22, 729-3l(l96l)Nov. usA 16-23II. 

Imperial College of Science and Technology, 

London, England 

382 
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