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CRYOGENICS DIVISION

NATIONAL BUREAU OF STANDARDS

Boulder, Colorado 80303



THERMOPHYSICAL PROPERTIES DIVISION 736 (Formerly Cryogenics Division)

Develops accurate and reliable cryogenic measurement methods; measures properties
of cryogenic liquids, solids, and systems; gathers, evaluates, and compiles the world's
literature on research and development at cryotemperatures ; performs scientific and
engineering research, as well as consulting services, for Federal agencies, public
institutions, and industrial associations; and aids in developing codes, standards, and
recommended practices for safe handling of liquefied gases.

FLUID DYNAMICS

Investigates the fundamental principles of cryogenic measurements
and performs research on the basic phenomena that may be applied to

cryogenic instruments; operates and maintains two cryogenic fluid standard
reference facilities, one determines the flow rates for liquid nitrogen,
the other density standards for liquefied natural gas (LNG) ; provides
the cryogenic industry with innovative ideas for the optimum performance
of cryogenic systems; fluid dynamics functions help to promote and

establish cryogenic standard practices and procedures.

CRYOGENIC DATA CENTER

Surveys the world's literature on low-temperature science and
technology; catalogs and stores on magnetic tape for computer retrieval
data and references concerning cryogenic properties of materials and
cryogenic engineering; compiles custom bibliographies; publishes four
subscription services (Current Awareness Service, Superconducting Devices
and Materials, Liquefied Natural Gas and Hydrogen-Future Fuel); provides
computer programs for the thermodynamic and transport properties of gases.

FLUID PROPERTIES

Measures and critically evaluates thermodynamic, transport, and
electromagnetic properties data for compressed and liquefied gases and
their mixtures— critically evaluated data are used to prepare comprehen-
sive tables of Standard Reference Data and for the development of empirical
equations of state to predict the properties of pure fluids and mixtures;
studies components of liquefied natural gas (LNG)—methane, ethane, propane,
butanes, and nitrogen; provides liquefied natural gas (LNG) thermophysical
properties data, improved structural and insulation materials, custody
transfer measurement technology and consultation and advisory services
in support of the LNG industry and related government agencies.

PROPERTIES OF SOLIDS

Performs basic and applied research on the physical and metallurgical
properties of solids in the temperature range 2 K to 300 K; obtains
materials property information to support a growing interest in the design
and application of superconducting electrical machinery and energy systems;
performs research on impurity-grain boundary interactions in high-purity
metals, x-ray and electron microscopy studies of lattice defects, marten-
sitic phase transformations, and detailed investigation (using controlled
laser heating) of burning metals in gaseous oxygen.



Contents

Page

Introduction vii

List of Publications 1

Miscellaneous Reports 63

Thermodynamic Properties Charts 67

Author Index 73

Subject Index 85

Index - NBS Technical Notes, NBS Monographs, NBS Special
Publications, NBS Circulars, etc 91

Bibliographies 97

Cryogenic Data Center Services 99

Other Services 101

V





Publications and Services of the Cryogenics Division

National Bureau of Standards

1953 - 1977

D. J. Frizen and J. R. Mendenhall

This NBS Technical Note catalogs the publications of the Cryogenics

Division, along with author and subject indexes, for the period 1953 through

1977. It also contains a listing of available thermodynamic properties

charts, bibliographies, and miscellaneous reports of cryogenic Interest.

A resume of the activities of and services provided by the

Cryogenics Division is also included.

Key words: Author indexes; bibliography; cryogenics; liquefaction;

metrology; properties of fluids; properties of solids; subject indexes;

superconductivity; transport processes.

Introduction

In August 1973, the National Bureau of Standards, Cryogenic Data Center, published

NBS Technical Note 639, which included all previous lists of publications and supplements

resulting from the work of the NBS-Cryogenics Division for the period 1953 - 1972. Since

that date, nine supplements have been issued. This Technical Note updates and supersedes

NBS Technical Note 639 and covers the entire period 1953 - 1977. A number of indexes,

including subject and author, are included as well as information regarding other

services of the Cryogenic Data Center and the Cryogenics Division.

Future supplements to this list of publications are available to anyone asking to

be placed on the mailing list. Request for inclusion on the mailing list should be

directed to Thermophysical Properties Division, Center for Mechanical Engineering and

Process Technology, National Engineering Laboratory, Boulder, Colorado 80303, Attn:

Deborah Frizen, Cryogenic Data Center.
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BETWEEN 300° AND 20°K, by C. J. Guntner and R. P. Reed. Paper J-1 in advances in
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A COMPILATION OF THE PHYSICAL EQUILIBRIA AND RELATED PROPERTIES OF THE
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Stand. (U. S. ), Tech. Note No. 108, 81 pages (May 1961). (PB161609)^
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(Sep 1961). (PB172195)^
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.(U.S. ), Tech. Note No. 122, 44 pages (Oct 1961). (PB161623)^

12
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Annexe Vol 1960-1, 169-78(1960). (PB172201)^
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States Navy Research and Development Clinic (Proc., Raton, New Mexico, Sept. 1961).
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SPECIFIC HEATS OF HYDROGEN TO 350 ATMOSPHERES AT TEMPERATURES ABOVE 14'K,
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HELIUM AT LOW TEMPERATURES, by R. D. McCarty and R. B. Stewart. Progress in
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R-241 THE SPONTANEOUS MARTENSITIC TRANSFORMATIONS IN 18% Cr, 8% Ni STEELS, by R. P.
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R-244 LOW TEMPERATURE PHYSICAL EQUILIBRIA OF SOME BINARY HYDROGEN SYSTEMS, by
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315-33. Plenum Press, New York ( 1963) . (PB172233)-
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, Atlanta, Aug 8-10, 1973) Vol 19, K. D. Timme -haus , Editor. Pleaan-. Pres°sNew York, 539 pages (1974). (Pleaum Press, New Yock - $39.50)*

R-854 CRYOGENIC H, AND NATIONAL ENERGY NEEDS, by J. Hord. Paper A-1 m Advances in
C£X5|enic_Engme_ejr_ing Vol 19. Plenum Press , New Yo rk , 1-11 (1974). (No charge~"fo"r~sTn'^le
copy) "=

LR-855 SUPERCONDUCTING ELECTRICAL GENERATORS FOR CENTRAL POWER STATION USE, by
T. M. Flynn, R. L. Powell, D. B. Chelton and B. W. Birmmgham. Paper B-I m Ad^anVes in

?£/2|fri^ Eng.me_erj.ng Vol 19. Plenum Press, New York, 35-43 (1974). (No charge for SUW7
copy)°

° ^

[R-85o LIQUID-VAPOR EQUILIBRLA IN THE NITROGEN-METHANE SYSTEM BETWEEN 95 AND 120 K
by W. R. Parrish and M. J. Hiza. Paper H-2 ^ Advaacej_m Cryojenic Engineering VoJ 19,
Plenum Press, New York, 300-8 (1^74). (No charge for single copy"]^

" ~

PR-857 forced convection HEAT TRANSFER TO SUBCRITICAL HELIUM I, by P. J. Giarratano,
R. C. Hess aid M. C. Jo.ies. Paper K- 1 m A^_varice_3_ in Cryo|_eni_c_ Enjjneer ing Vol 19. Plenum
Press, New York, 404-16 (1974). (No charge for single co'py)'"

' '"

"

R-858 HEAT TRANSFER TO SLUSH HYDROGEN, by C. F. Smdt. Paper K-3 in Advances in Cryogenic
Engiiee rin_g Vol 19. Pleaum Press, New York, 427-3o (1974i. (No charge for s'mgle cop^)^'

R-859 HYDROGEN-FUTURE FUEL - A BIBLIOGRAPHY (With Emphasis on Cryogenic Technology), by
N. A. Olien and S. A. Schiffmache r . Nat. Bur. Stand. (U.S.), Tech. Note No, 664, IH^paaes
(Feb 1975). 'COM75-10289)''

R-80O EXPERIMENTAL STUDIES ON THERMODYNAMIC EFFECTS OF DEVELOPED CAVITATION, by
R. S. Ruggeri (National Aerona itics and Space Administration , Cleveland, Ohio, Lewis R esearch
Center); DISCUSSION, by J. Ho.-d. 11" l1 M?.?.''111^5_l'_^5_oy.fil:CS , _aa_d Des ign_of_ Turbomachiner y -

Z^.rli.' National Aeronautics and Space Ad muiis tration^R ept. No." NASA SP- 3"i34~~3 7"7~40"l Tl 9T4')
(Stock No. 3500-00524 - $9, 00)"'

R-Sul ELASTIC CONSTANTS OF POLY CRYSTALS: EQUIVALENCE OF LAURENT-EUDIER AND VOIGT
AVERAGING METHODS, by H. M. Ledbetter. Phys. Status SolidiA Vol 2o , K-67-70 (1974).
(No charge for single copy)^

R-862 EFFLUX OF GASEOUS HYDROGEN OR METHANE FUELS FROM THE INTERIOR OF AN
AUTOMOBILE, by J. M. Arvidson, J. Hord and D. B. Mann. Nat. Bur. Stand. (U.S.), Tech.
Note No. 666, 56 pages (Mar 1^75). (SN003 -003 -01397-8 - $1.10)=

R-863 RESEARCH OPPORTUNITIES IN CRYOGENIC HYDROGEN-ENERGY SYSTEMS, by J. Hord.
Hydrogen Energy Fundamentals , Proc. Symp. , Miami Beach, Fla. , Mar 3-5, 1Q75, T. N.
Viziroglu, Editor. Miami Univ., Coral Gables, Fla., S3-Il--24(lci75). (No charge for single

copy)

R-864 LOW TEMPERATURE THERMAL CONDUCTIVITY MEASUREMENTS ON LONGITUDINAL AND
TRANSVERSE SECTIONS OF A SUPERCONDUCTING COIL, by J. G. Hust. Cryogenics Vol 15,

No. 1, 8-11 (Jan 1975). (No charge for single copy)

R-865 THERMODYNAMIC AND RELATED PROPERTIES OF PARAHYDROGEN FROM THE TRIPLE
POINT TO 300 K AT PRESSURES TO 1000 BAR, by L. A. Weber. NASA Spec. Publ. No.
SP-3088 and Nat. Bur. Stand. (U.S.), Interagency Rept. No. NBSIR 74-374, 105 pages (Mar 1975).

(NASA SP-3088)''

R-866 ELASTIC PROPERTIES OF METALS AND ALLOYS. II. COPPER, byH. M. Ledbetter and E. R.

Naimon. J. Phys. Chem. Ref. Data Vol 3, No. 4, 897-935(1974). (American Chemical Society,

Washington, D. C. - $4.50)*

R-867 THE VISCOSITY AND THERMAL CONDUCTIVITY COEFFICIENTS FOR DENSE GASEOUS AND
LIQUID ARGON, KRYPTON, XENON, NITROGEN, AND OXYGEN, byH. J. M. Hanley, R. D.

McCarty and W. M. Haynes. J. Phys. Chem. Ref. Data Vol 3, No. 4, 979-1018 (1974).

(American Chemical Society, Washington, D. C. - $4.50)



R-868 EQUATION OF STATE FOR THERMODYNAMIC PROPERTIES OF FLUIDS, by R. O. Goodwin.
J. Res. Nat. Bur. Stand. , Sect. A Vol 79, No. 1, 71-9 (Jan-Feb 1^75). (No charge for single

copy)

R-869 A LOAV-TEMPERATURE DIRECT-CURRENT COMPARATOR BRIDGE, by D. B. Sullivan and
R. F. Dziuba. IEEE Trans. Instrum. Meas. Vol IM-23, No. 4, 256-60 (Dec 1^74). (No charge
for single copy)

R-870 TECHNIQUE FOR PREPARING HOMOGENEOUS BULK SAMPLES OF CONCENTRATED ALLOYS,
by J. V.'. Ekin and V. A. Deason. Rev. Sci. Instrum. Vol 46, No. 3, 327-8 (Mar 1975). (No
charge for single copy)

R-871 THERMOCOUPLE REFERENCE TABLES BASED ON THE IPTS-68: REFERENCE TABLES IN

DEGREES FAHRENHEIT FOR THERMOELEMENTS VERSUS PLATINUM (PT-67), by R. L.

Powell and G. W. Burns. Nat. Bur. Stand. (U.S.), Monogr. No. 125 - Suppl. 1, 46 pages (Mar
1975). (SN003-003-01391-9 - $1. 05)2

R-872 NBS-CGA CRYOGENIC FLOW MEASUREMENT PROGRAM, by J. A. Brennan, R. V. Stokes,

C. H. Kneebone and D. B. Mann. Instrument Society of America International Instrumentation-
Automation Conf. and Exhibit, New York, Oct 28-31, 1974, Proc. Instrument Society of America,
Pittsburgh, Pa. , 612-1 - 612-13 (1974). (No charge for single copy)

R-873 THERMAL CONDUCTIVITY AND ELECTRICAL RESISTIVITY STANDARD REFERENCE
MATERIALS: AUSTENITIC STAINLESS STEEL, SRM's 735 AND 798, FROM 4 TO 1200 K, by

J. G. HustandP. J. Giarratano. Nat. Bur. Stand. (U.S.), Spec. Publ. No. 260-46, 42 pages
(Mar 1975). (SN003-003-01385-4 - $1. 00)=

R-37^; i.OW' -TEMPERATURE THERMAL CONDUCTIVITY OF TA'/O FIBRE-EPOXY COMPOSITES, by

J. G. Hust. Cryogenics Vol'l5, No. 3, 126-8 (Mar 1975). (No charge for single copy)

R-875 DETERIORATION OF HEAT TRANSFER TO SUPERCRITICAL HELIUM AT 2. 5 ATMOSPHERES,
by P. J. Giarratano and M. C. Jones. Int. J. Heat Mass Transfer Vol 18, 649-53 (1975). (No

charge for single copy)

R-876 REVIEW OF SUPERCONDUCTING ELECTRONICS, by R. A. Kamper. Applied Superconductivity

Conf. , Proc. , Argonne National Lab. and National Accelerator Lab. , 111. , Sep 30 - Oct 2, 1974.

IEEE Trans. Magn. Vol MAG-11, No. 2, 141-6 (Mar 1^75). (No charge for single copy)^

R-877 CRYOGENIC DIRECT CURRENT COMPARATORS AND THEIR APPLICATIONS, by R. F. Dziuba

and D. B. Sullivan. Applied Superconductivity Conf. , Proc. , Argonne National Lab. and National

Accelerator Lab. , 111., Sep 30 - Oct 2, 1974. IEEE Trans. Magn. Vol MAG-11, No. 2, 716-^

(Mar 1975). (No charge for single copy)

R-878 PHASE SLIP, DISSIPATION, BERNOULLI EFFECT , PARAMETRIC CAPA CITANCE , AND OTHER
CURIOUS FEATURES OF THE JOSEPHSON EFFECT, by J. E. Zimmerman. Applied

Superconductivity Conf. , Proc. , Argonne National Lab. and National Accelerator Lab. , HI.
,

Sep 30 - Oct 2, 1974. IEEE Trans. Magn. Vol MAG-11, No. 2, 852-5 (Mar 1975). (No charge for

single copy)

R-879 CRYOGENICS AND THE ENERGY CRISIS, by B. W. Birmingham and C. N. Smith. Cryogenics
Vol 15, No. 3, 115-8 (Mar 1975). (No charge for single copy)

R-880 TESTS OF CRYOGENIC SQUID FOR GEOMAGNETIC FIELD MEASUREMENTS, by J. E.

Zimmerman and W. H. Campbell. Geophysics Vol 40, No. 2, 269-84 (Apr V^TS). (No charge for

single copy)

R-881 DETERMINATION OF THERMODYNAMIC PROPERTIES FROM THE EXPERIMENTAL P-V-T
RELATIONSHIPS, by R. D. McCarty. Experimental Thermodynamics, Vol II - Experimental
Thermodynamics of Non-reacting Fluids, B. Le Neindre and B. Vodar, Editors. Butterworth and

Co. , Ltd. , London , England , 501-26 (1975). (No charge for single copy)

R-882 SELECTED TOPICS ON HYDROGEN FUEL, by J. Hord (Editor), W. R. Parrish, R. O. Voth,

J. G. Hust, et al. Nat. Bur. Stand. (U.S.), Spec. Publ. No. 419, 212 pages (May 1Q75).

(SN003-003-01410-9 - $2.80)=

50

H



R-883 DIELECTRIC AND THERMAL PROPERTIES OF A MACHINABLE GLASS-CERAMIC AT LOWTEMPERATURES, by W. N. Lawless. Cryogenics Vol 15, No. 5, 273-7 (May 1975). (No charge
for single copy)

R-884 THERMODYNAMICS OF SINGLE-PHASE ONE-DIMENSIONAL FLUID FLOW, by V Arp
Cryogenics Vol 15, No. 5, 285-9 (May 1975). (No charge for single copy)°

R-885 MECHANICAL AND THERMAL PROPERTIES OF FILAMENTARY-REINFORCED STRUCTURAL
COMPOSITES AT CRYOGENIC TEMPERATURES - 1: GLASS-REINFORCED COMPOSITES by
M. B. Kasen. Cryogenics Vol 15, No. 6, 327-49 (Jun 1975). (No charge for single copy)""

'

R-886 ASRDI OXYGEN TECHNOLOGY SURVEY - VOLUME VIII: PRESSURE ME ASUREMENT, by J M
Arvidsonand J.- A. Brennan. NASA Spec. Publ. No. NASA-SP-3092, 204 pages (1975)

' (NASA
SP-3092)''

R-887 REGISTER OF SPECIALIZED SOURCES FOR INFORMATION ON SELECTED FUELS AND
OXIDIZERS, by P. R. Ludtke. National Aeronautics and Space Administration, Cleveland, Ohio
Lewis Research Center, Contract Rept. No. NASA CR-134807, 47 pages (Mar 1975) (NASA
CR-134807)''

R-888 EQUILIBRIUM PROPERTIES OF FLUID MIXTURES - A Bibliography of Data on Fluids of
Cryogenic Interest, by M. J. Hiza, A. J. Kidnay and R. C. Miller. NSRDS Bibliographic Series
published by IFI/Plenum, New York, 166 pages (1975). (IFI/Plenum, New York - $29.50)'

R-889 AN ECONOMIC STUDY OF ELECTRICAL PEAKING ALTERNATIVES, by W. R. Parrish
Hydrogen Energy (Hydrogen Economy Energy (THEME) Conf. , Proc. ,' Miarr^i Beach, Fla. , Mar
18-20, 1974) Part B, T. N. Veziroglu, Editor. Plenum Press, New York, 949-68(1975). (No
charge for single copy)

R-890 STACKING FAULT ENERGIES OF SEVEN COMMERCIAL AUSTENITIC STAINLESS STEELS, by
R. E. Schramm and R. P. Reed. Metall. Trans. A, Vol 6, No. 7, 1345-51 (Jul 1975). (No charge
for single copy)

R-891 SUPERCONDUCTING ELECTRICAL GENERATORS FOR CENTRAL POWER STATION USE, by
B. W. Birmingham, D. B. Chelton, T. M. Flynn and R. L. Powell. ICEC5 (International

Cryogenic Engineering Conf., Proc. 5th, Kyoto, Japan, May 7, 1974), K. Mendelssohn, Editor.

.« IPC Science and Technology Press, Guildford, Surrey, England, 157-9 (1974). (No charge for

single copy)

R-892 EXPERIMENTS WITH MINIATURE HEAT EXCHANGERS FOR DILUTION REFRIGERATORS, by

R. Radebaugh, J. D. Siegwarth, Y. Oda and H. Nagano. ICEC5 (International Cryogenic
Engineering Conf., Proc. 5th, Kyoto, Japan, May 7, 1974), K. Mendelssohn, Editor. IPC Science
and Technology Press, Guildford, Surrey, England, 235-7 (1974). (No charge for single copy)

R-893 HEAT TRANSFER BETWEEN SUB-MICRON SILVER POWDER AND DILUTE HE'^-He'^ SOLUTIONS,
by R. Radebaugh, J. D. Siegwarth and J. C. Holste. ICEC5 (International Cryogenic Engineering

Conf., Proc. 5th, Kyoto, Japan, May 7, 1974), K. Mendelssohn, Editor. IPC Science and

Technology Press, Guildford, Surrey, England, 242-5 (1974). (No charge for single copy)

R-894 THERMOMETRIC CHARACTERISTICS OF SOME 1/8W CARBON RESISTORS IN THE
MILLIKELVIN RANGE, by R. Radebaugh, J. C. Holste and J. D. Siegwarth. ICEC5 (International

Cryogenic Engineering Conf., Proc. 5th, Kyoto, Japan, May 7, 1974), K. Mendelssohn, Editor.

IPC Science and Technology Press, Guildford, Surrey, England, 253-5 (1974). (No charge for

single copy)

R-895 ADVANCES IN CRYOGENIC ENGINEERING (A Collection of Invited Papers and Contributed Papers
Presented at National Technical Meetings during 1973 and 1974) Vol 20, K. D. Timmerhaus,
Editor. Plenum Press, New York, 530 pages (1975). (Plenum Press , New York - $45. 00)*

R-896 SOLID-VAPOR EQUILIBRIUM--A SURVEY, by R . L. Robinson, Jr. and M. J. Hiza. Paper F-2
in Advances in Cryogenic Engineering, Vol 20. Plenum Press, New York, 218-39 (1975). (No

charge for single copy)

51



R-897 THERMAL CONDUCTIVITY AND DIFFUSIVITY OF SELECTED POROUS INSULATIONS BETWEEN
4 AND 300 K, by R. P. Reinker, K. D. Timmerhaus and R. H. Kropschot. Paper 1-4 in

Advances in Cryogenic Engineering , Vol 20. Plenum Press, New York, 343-54(1975). (To
charge for single copy)

R-898 THE REFRACTIVE INDEX AND LORENZ-LORENTZ FUNCTION OF FLUID ME THANE, by J. D.

Olson, J. Chem. Phys. Vol 63, No. 1, 474-84 (Jul 1975). (No charge for single copy)®

R-899 A SURVEY OF LNG TECHNOLOGICAL NEEDS IN THE U.S.A. -- 1974 TO BEYOND 2000, by

L. A, Sarkes and D. B. Mann. LNG-4 (Liquefied Natural Gas, Proc. 4th International Conf . ,

Algiers, Algeria, Jun 24-7, 1974), Session VII, Paper 1. Institute of Gas Technology, Chicago,

111., 21 pages (1974). (No charge for single copy)

R-900 EQUATIONS FOR THE VISCOSITY AND THERMAL CONDUCTIVITY COEFFICIENTS OF
METHANE, by H. J. M. Hanley, R. D. McCartyandW. M. Haynes. Cryogenics Vol 15, No. 7,

413-7 (Jul 1975). (No charge for single copy)

R-901 THE SELF-DIFFUSION COEFFICIENT OF LIQUID METHANE, by H. J. M. Hanley and R. O.
Watts. Mol. Phys. Vol 29, No. 6, 1907-17 (Jun 1975). (No charge for single copy)®

R-902 MOLECULAR DYNAMICS STUDIES OF AN m-6-8 FLUID, by H. J. M. Hanley and R. O. Watts.

Physica A Vol 79, No. 4, 351-76 (Feb 1975). (No charge for single copy)®

R-903 ACCURATE ROTATIONAL CONSTANTS, FREQUENCIES, AND V/avELENGTHS FROM 1 2^ 160,
LASERS STABILIZED BY SATURATED ABSORPTION, by F. R. Petersen, D. G. McDonald,
J. D. Cupp and B. L. Danielson. Laser Spectroscopy (Laser Spectroscopy Conf. , Proc. , Vail,

Colo. , Jun 25-9, 1973), R. G. Brewer and A. Mooradian, Editors. Plenum Press, New York,

555-69 (1975). (No charge for single copy)

R-904 THE DENSITY EXPANSION OF THE VISCOSITY COEFFICIENT, by H. J. M. Hanley and W. M.
Haynes. J. Chem. Phys. Vol 63, No. 1, 358-61 (Jul 1975). (No charge for single copy)®

R-905 RF ATTENUATION MEASUREMENTS USING QUANTUM INTERFERENCE IN SUPERCONDUCTORS,
by R. T. Adair, M. B. Simmonds, R. A. Kamper and C. A. Hoer. IEEE Trans. Instrum. Meas.
Vol IM-23, No. 4, 375-81 (Dec 1974). (No charge for single copy)®

R-906 MOLECULAR DYNAMICS CALCULATION OF THE THERMODYNAMIC PROPERTIES OF
METHANE, by H. J. M. Hanley and R. O. Watts. Aust. J. Phys. Vol 28, 315-24 (1975). (No
charge for single copy)

R-907 DYNAMIC LOW-TEMPERATURE ELASTIC PROPERTIES OF TWO AUSTENITIC NICKEL-
CHROMIUM-IRON ALLOYS, by W. F. Weston, H. M. Ledbetter and E. R. Naimon. Mater. Sci.

Eng. Vol 20, 185-94 (1975). (No charge fc- single copy)®

R-908 COMBUSTION OF BULK TITANIUM IN OXYGEN, by A. F. Clark, J. C. Moulder and C. C,
Runyan. International Symp. on Combustion, Proc. 15th (Tokyo, Japan, Aug 25-31, 1974). The
Combustion Inst., Pittsburgh, Pa., 489-99 (1974). (No charge for single copy)

R-909 MULTIPURPOSE REFRIGERATOR FOR A SUPERCONDUCTING CABLE TEST FACILITY, by
T. R. Strobridge. Electric Power Research Inst., Palo Alto, Calif., Final Rept. , Research
Project No. 282, 52 pages (Jul 1975). (No charge for single copy)

R-910 THERMAL CONDUCTIVITY AND ELECTRICAL RESISTIVITY STANDARD REFERENCE
MATERIALS: TUNGSTEN SRM'S 730 AND 799, FROM 4 TO 3000 K, by J. G. Hust and P. J.

Giarratano. Nat. Bur. Stand. (U.S.), Spec. Publ. No. 260-52, 47 pages (Sep 1975).

(SN003-003-01464-8 - $1.05)=

R-911 MATERIALS RESEARCH FOR SUPERCONDUCTING MACHINERY, by Cryogenics Division.

Semi-annual Tech. Rept. , Sep 1973 - Mar 1974, Sponsored by Advanced Research Projects
Agency, Arlington, Va. , Order No. ARPA-2569 (Mar 1974). (AD 780 596 - $13.00)'

R-912 MATERIALS RESEARCH FOR SUPERCONDUCTING MACHINERY - II, by A. F. Clark, R. P.
Reed and E. C. van Reuth, Editors. Semi-annual Tech. Rept. , Mar - Sep 1974, Sponsored by
Advanced Research Projects Agency, Arlington, Va. , Order No. ARPA-2569 (Oct 1974). (ADA
004 586 - $17. 25)'

52



R-913 MATERIALS RESEARCH FOR SUPERCONDUCTING MACHINERY - III, by R. P. Reed, A. F,
Clark and E. C. van Reuth, Editors. Semi-annual Tech. Rept. , Sep 1974 - Mar 1975,
Sponsored by Advanced Research Projects Agency, Arlington, Va. , Order No ARPA-2569 (Apr
1975). (ADA 012 365 - $12.00)''

R-914 LOW-TEMPERATURE ELASTIC PROPERTIES OF FOUR AUSTENITIC STAINLESS STEELS, by
H. M. Ledbetter, W. F. Weston and E. R. Naimon. J. Appl. Phys. Vol 46, No. 9, 3855-60
(Sep 1975). (No charge for single copy)^

R-915 MAGNETIC COUPLING FORCE OF THE SUPERCONDUCTING DC TRANSFORMER, by J. W.
Ekin and J. R. Clem. Phys. Rev. B Vol 12, No. 5, 1753-65 (Sep 1975). (No charge for single
copy)

R-916 TRENDS IN CRYOGENIC FLUID PRODUCTION IN THE UNITED STATES, by T. M. Flynn and
C. N. Smith. Bull. Inst. Int. Froid, Annexe 1970-2 (Proc. Commission 1, Conf. on
Cryophysics and Cryoenginee ring, Tokyo, Japan, Sep 11-12, 1970), 241-7(1970). Also in
Advances in Cryogenic Engineering (A Collection of Invited Papers and Contributed Papers
Presented at National Technical Meetings During 1970 and 1971) Vol 17, K. D. Timmerhaus,
Editor. Plenum Press, New York, 1-7 (1972). (No charge for single copy)^

R-917 LIQUID-VAPOUR PHASE EQUILIBRIA IN THE N2-CH4 SYSTEM FROM 130 TO 180 K, by A. J,
Kidnay, R. C. Miller, W. R. Parrish and M. J. Hiza. Cryogenics Vol 15, No. 9, 531-40 (Sep
1975). (No charge for single copy)

R-918 QUANTUM THEORY OF OHMIC GALVANO- AND THERMOMAGNETIC EFFECTS IN
SEMICONDUCTORS, by V. K. Arora and R. L. Peterson. Phys. Rev. B Vol 12, No. 6, 2285-96
(Sep 1975). (No charge for single copy)

R-919 LOW-TEMPERATURE ELASTIC PROPERTIES OF FOUR WROUGHT AND ANNEALED ALUMINUM
ALLOYS, By E. R. Naimon, H. M. Ledbetter and W, F. Weston. J. Mater. Sci. Vol 10, No. 8,

1309-16 (Aug 1975). (No charge for single copy)^

R-920 THE STATISTICAL MECHANICS OF NON-SPHERICAL POLYATOMIC MOLECULES.
APPLICATION TO THE PROPERTIES OF CARBON DIOXIDE, by J. F. Ely and H. J. M. Hanley.
Mol. Phys. Vol 30, No. 2, 565-78 (1975). (No charge for single copy)^

R-921 LOW-TEMPERATURE ELASTIC PROPERTIES OF A NICKEL-CHROMIUM-IRON-MOLYBDENUM
ALLOY, byW. F. V/eston and H. M. Ledbetter. Mater. Sci. Eng. Vol 20, 287-90 (1975). (No
charge for single copy)

R-922 LOW TEMPERATURE ELASTIC PROPERTIES OF ALUMINUM 5083-0 AND FOUR FERRITIC
NICKEL STEELS, by W. F. Weston, E. R. Naimon and H, M. Ledbetter. Properties of

Materials for Liquefied Natural Gas Tankage , American Society for Testing and Materials,
Philadelphia, Pa. , Publication No. ASTM STP 579, 397-420 (1975). (No charge for smgle copy)®

R-923 LOW TEMPERATURE FRACTURE BEHAVIOR OF IRON-NICKEL ALLOY STEELS, by R. L.

Tobler, R. P. Mikesell, R. L. Durcholz and R. P. Reed. Properties of Materials for Liquefied

Natural Gas Tankage, American Society for Testing and Materials, Philadelphia, Pa.
,

Publication No. ASTM STP 579, 261-87 (1975). (No charge for single copy)

R-924 CRITICAL CURRENTS IN GRANULAR SUPERCONDUCTORS, by J. W. Ekin. Phys. Rev. B Vol
12, No. 7, 2676-81 (Oct 1975). (No charge for single copy)®

R-925 HYDROGEN TECHNOLOGICAL SURVEY - THERMOPHYSICAL PROPERTIES, by R. D. McCarty.
NASA Spec. Publ. No. NASASP-3089, 536 pages (1975). (NASA SP-3089)'

R-926 LOW-TEMPERATURE ELASTIC CONSTANTS OF A SUPERCONDUCTING COIL COMPOSITE, by

W. F. Weston. J. Appl. Phys. Vol 46, No. 10, 4458-65 (Oct 1975). (No charge for single copy)®

R-927 REGISTER OF HYDROGEN TECHNOLOGY EXPERTS, by P. R. Ludtke. NASA Contr. Rept. No.

NASA CR-2624, 83 pages (Oct 1975). (NASA CR-2624)''

R-928 VAPOR -LIQUID EQUILIBRIA DATA FOR HELIUM-CARBON MONOXIDE AND HELIUM-NITROUS
OXIDE SYSTEMS, by W. R. Parrish and W. G. Steward. J. Chem. Eng. Data Vol 20, No. 4,

412-6 (Oct 1975). (No charge for single copy)

53



R-929 MECHANICAL AND THERMAL PROPERTIES OF FILAMENTARY-REINFORCED STRUCTURAL
COMPOSITES AT CRYOGENIC TEMPERATURES - 2: ADVANCED COMPOSITES, by M. B.
Kasen. Cryogenics Vol 15, No. 12, 701-22 (Dec 1975). (No charge for single copy)

R-930 HYPERSONIC VELOCITIES IN SATURATED AND COMPRESSED FLUID METHANE, by G. C.
Straty. Cryogenics Vol 15, No. 12, 729-31 (Dec 1975). (No charge for single copy)®

R-931 CRACK OPENING INTERFEROMETRY - THE EFFECTS OF OPTICAL REFRACTION, by C. W.
Fowlkes. Eng. Fract. Mech. Vol 7, 689-92 (1975). (No charge for single copy)®

R-932 PROPERTIES OF FILAMENTARY-REINFORCED COMPOSITES AT CRYOGENIC TEMPERATURES,
by M. B. Kasen. Composite Reliability, American Society for Testing and Materials,
Philadelphia, Pa., Spec. Tech. Publ. No. 580, 586-611 (1975). (No charge for single copy)'^

R-933 THE KAPITZA CONDUCTANCE OF THE (100) SURFACE OF COPPER, by N. S. Snyder. J. Low
Temp. Phys. Vol 22, No. 3-4, 257-84 (Feb 1976). (No charge for single copy)®

R-934 MATERIALS RESEARCH FOR SUPERCONDUCTING MACHINERY - IV, by R. P. Reed, A. F.
Clark and E. C. van Reuth, Editors. Semi-annual Tech. Rept. , Mar - Sep 1975, Sponsored by
Advanced Research Projects Agency, Arlington, Va. , Order No. ARPA-2569 (Oct 1975). (ADA
019 230 - $16. 25)'^

R-935 A STUDY OF FLOW STABILiTY IN HELIUM COOLING SYSTEMS, by M. C. Jones and R. G.
Peterson. J. Heat Transfer Vol 97, No. 4, 521-7 (Nov 1975). (No charge for single copy)®

R-936 PHASE TRANSITION AND MELTING PRESSURES OF SOLID ETHANE, by G. C. Straty and R.
Tsumura. J. Chem. Phys. Vol 64, No. 2, 859-61 (Jan 1976). (No charge for single copy)®

R-937 THERMAL CONDUCTIVITY AND ELECTRICAL RESISTIVITY STANDARD REFERENCE
MATERIALS: ELECTROLYTIC IRON, SRM'S 734 AND 797 FROM 4 TO 1000 K, by J. G. Hust
and P. J. Giarratano. Nat, Bur. Stand. (U.S.), Spec. Publ. No. 260-50, 41 pages (Jun 1975).

(SN003-003-01425-7 - $1^ 00)"

R-938 RECOVERY OF HYDROGEN LIQUEFACTION ENERGY, byW. R. Parrish. Inter society Energy
Conversion Engineering Conf. , Proc. 10th (Delaware Univ., Newark, Aug 18-20, 1975).

Institute of Electrical and Electronics Engineers Inc., New York, Catalog No. 75CHO 983-7 TAB,
1352-5 (1975). (No charge for single copy)

R-939 H2 LIQUEFACTION: EFFECTS OF COMPONENT EFFICIENCIES, by R. O. Voth and D. E.

Daney. Intersociety Energy Conversion Engineering Conf. , Proc. 10th (Delaware Univ. , Newark,
Aug 18-20, 1975). Institute of Electrical and Electronics Engineers, Inc., New York, Catalog No.

75CHO 983-7 TAB, 1356-62(1975). (No charge for single copy)®

R-940 THE CORRELATION OF EQUILIBRIUM AND TRANSPORT PROPERTIES OF FLUIDS, by R. D.

McCarty. Properties of Water and Steam, Proc. 8th International Conf. (Giens, France, Sep

1974) Vol 1. Editions Europeenes Thermiques et Industries, Paris, France, 537-56 (1975). (No
charge for single copy)

R-941 PROPERTIES OF NONSUPERCONDUCTING TECHNICAL SOLIDS AT LOW TEMPERATURES -

AN UPDATE, by F. R. Fickett. Magnet Technology (MT-5), Proc. 5th International Conf.

(Rome, Italy, Apr 21-5, 1975), N. Sacchetti, M. Spadoni and S. Stipcich, Editors. Laboratori
Nazionali del CNEN, Frascati, Italy, 659-78 (1975). (No charge for single copy)

R-942 OPEN DISCUSSION OF LARGE SCALE CRYOGENIC REFRIGERATION (CONFERENCE REPT. -

APPLIED SUPERCONDUCTIVITY CONFERENCE 1974), by T. R. Strobridge. Cryogenics Vol 15,

No. 3, 157-8 (Mar 1975). (No charge for single copy)®

R-943 REVIEW OF ELECTROMAGNETIC MEASUREMENTS USING THE JOSEPHSON EFFECT, by R. A.
Kamper. Advances in Instrumentation (Instrument Society of America International

Instrumentation-Automation Conf. , New York, Oct 28-31, 1974) Vol 29, Pt. 2, Paper No. 619.

Instrument Society of America, Pittsburgh, Pa., 8 pages (1974). (No charge for single copy)

54



R-944 HYDROGEN ENERGY (PARTS A AND B), Edited by T. N. Veziroglu - BOOK REVIEW, by J,

Hord. Chem. Eng. Vol 82, No. 26, 10+12 (Dec 1975). (No charge for single copyf

R-945 A HIGH CONDUCTANCE HELIUM TEMPERATURE HEAT SWITCH, by J, D. Siegwarth.
Cryogenics Vol 16, No. 2, 73-6 (Feb 1976). (No charge for single copy)^

R-946 TURBULENT NATURAL CONVECTION OF LIQUID DEUTERIUM, HYDROGEN AND NITROGEN
WITHIN ENCLOSED VESSELS, by D. E. Daney. Int. J. Heat Mass Transfer Vol 19, No. 4,

431-41 (Apr 1976). (No charge for single copy)®

R-947 HEAT TRANSFER AND FLOW OF HELIUM IN CHANNELS- -PRACTICAL LIMITS FOR
APPLICATIONS IN SUPERCONDUCTIVITY, by M. C. Jones and W. W. Johnson. Nat. Bur.
Stand. (U.S.), Tech. Note No. 675, 45 pages (Jan 1976). (SN003 -003 -01596 -2 - $1. 30)^

R-948 STACKING FAULT ENERGIES OF FCC FE-NI ALLOYS BY X-RAY DIFFRACTION LINE PROFILE
ANALYSIS, by R. E. Schramm and R. P. Reed. Met. Trans. A Vol 7, No. 3, 359-63 (May 1976).
(No charge for single copy)

R-949 MODELING JOSEPHSON JUNCTIONS, by D. G. McDonald, E. G. Johnson and R. E. Harris.
Phys. Rev. B Vol 13, No. 3, 1028-31 (Feb 1976). (No charge for single copy)®

R-950 SHIP STEEL WELDMENTS FOR LOW TEMPERATURE SERVICE, by H. I. McHenry. Advances
in Joining Technology , Army Materials Technology Conf . , 4th (Boston, Mass., Sep 15-19, 1975),

paper. Welding J. (Miami, Fl.) Vol 55, No. 5, 387-93 (May 1976). (No charge for single copy)®

R-951 NICROSIL AND NISIL: THEIR DEVELOPMENT AND STANDARDIZATION, by N. A. Burley, G. W.
Burns and R. L. Po-well. Temperature Measurement , Proc. European Conf. (Teddington,

England, Apr 1975), Inst. Phys. Conf. Ser. No. 26, Chapter 4. Institute of Physics, London,
England, 162-71 (1975). (No charge for single copy)

R-952 DENSITY AND CRYSTALLINITY MEASURElVlENTS OF LIQUID AND SOLID N-UNDECANE,
N-TRIDECANE, AND O-XYLENE FROM 200 TO 350 K, by J. G. Hust and R. E. Schramm. J.

Chem. Eng. Data Vol 21, No. 1, 7-11 (1976). (No charge for single copy)

R-953 FATIGUE RESISTANCE OF A UNIAXIAL S-GLASS/EPOXY COMPOSITE AT ROOM AND LIQUID
HELIUM TEMPERATURES, by R. L. Tobler and D. T. Read. J. Compos. Mater. Vol 10, 32-43

(Jan 1976). (No charge for single copy)

R-954 THERMAL CONDUCTIVITY STANDARD REFERENCE MATERIALS, PROGRESS REPORT, by

J. G. Hust. Advances in Thermal Conductivity , Proc. International Conf., 13th (Lake Ozark,
Mo., Nov 5-7, 1973), R. L. Reisbig and H. J. Sauer, Jr., Editors. Missouri Univ. , RoUa,
Extension Div., 22-4 (1974). (No charge for single copy)

R-955 THE HUMAN MAGNETOENCEPHALOGRAM: SOME EEC AND RELATED CORRELATIONS, by M.
Reite, J. E. Zimmerman, J. Edrich and J. Zimmerman. Electroencephalography and Clinical

Neurophysiology Vol 40. Elsevier Scientific Publishing Co., Amsterdam, Netherlands, 59-66

(1976). (No charge for single copy)

R-956 NEGATIVE DIFFERENTIAL FLOW RESISTANCE IN SUPERCRITICAL HELIUM, by V. Arp.

Cryogenics Vol 16, No. 3, 171-7 (Mar 1976). (No charge for single copy)

R-957 LOW TEMPERATURE THERMAL EXPANSION OF BARIUM FERRITE, by A. F. Clark, W. M.
Haynes, V, A. Deason and R. J. Trapani. Cryogenics Vol 16, No. 5, 267-70 (May 1976). (No

charge for single copy)

R-958 STANDARD REFERENCE MATERIALS FOR THERMAL CONDUCTIVITY AND ELECTRICAL
RESISTIVITY, by J, G. Hust. Thermal Conductivity 14 , Proc. International Conf . , 14th (Storrs,
Conn., Jun 2-4, 1975), P. G. Klemjens and T. K. Chu, Editors. Plenum Press, New York,
221-31 (1976), (No charge for single copy)

R-959 MAGNETIC FIELD EFFECT ON THE THERMAL CONDUCTIVITY OF HIGH PURITY COPPER AND
A NICRFE ALLOY, by L. L. Sparks. Thermal Conductivity 14 , Proc. International Conf. , 14th
(Storrs, Conn., Jun 2-4, 1975), P. G, Klemens and T. K. Chu, Editors. Plenum Press, New
York, 312 (1976). (No charge for single copy)

55



R-960 ON ESTIMATING THERMAL CONDUCTIVITY COEFFICIENTS IN THE CRITICAL REGION OF
GASES, by H. J. M. Hanley, J. V, Sengers and J. F. Ely. Thermal Conductivity 14

,
Proc.

International Conf. , 14th (Storrs, Conn., Jun 2-4, 1975), P. G. Klemens and T. K. Chu, Editors.

Plenum Press, New York, 383-407 (1976). (No charge for single copy)®

R-961 PVT AND VAPOR PRESSURE MEASUREMENTS ON ETHANE, by G. C. Straty and R. Tsumura.

J. Res. Nat. Bur. Stand., Sect. A Vol 80, No. 1, 35-9 (Jan-Feb 1976). (No charge for single

copy)^

R-96 2 DIELECTRIC CONSTANT DATA AND THE DERIVED CLAUSIUS-MOSSOTTI FUNCTION FOR
COMPRESSED GASEOUS AND LIQUID ETHANE, by L. A. Weber. J. Chem. Phys. Vol 65, No. 1,

446-9 (Jul 1976). (No charge for single copy)

R-963 INTRINSIC RESPONSE TIME OF A JOSEPHSON TUNNEL JUNCTION, by R. E. Harris. Phys.

Rev. B Vol 13, No. 9, 3818-21 (May 1976). (No charge for single copy)

R-964 DIELECTRIC PROPERTIES OF KH^PO^, BATIO^, PEZR^^ ^^TI^ ^^O^ AND TLCL BETWEEN

0.015 AND 10 K, by J. C. Holste, W. N. Lawless and G. A. Samara. Ferroelectrics Vol 11,

337-40 (1976). (No charge for single copy)

R-965 LOW-TEMPERATURE ELASTIC PROPERTIES OF SOME COPPER-NICKEL ALLOYS, by H. M.

Ledbetter and W. F. Weston. Ultrasonics Symp. , Proc. (Los Angeles, Calif., Sep 22-24, 1975).

Institute of Electrical and Electronics Engineers Inc., New York, 623-7 (1975). (No charge for

single copy)

R-966 ON LYSOZYME AS A POSSIBLE HIGH-TEMPERATURE SUPERCONDUCTOR, by C. M. Sorensen,

F. R. Fickett, R. C. Mockler, et al. J. Phys. C Vol 9, No. 10, L251-4 (May 1976). (No charge

for single copy)

R-967 JOSEPHSON JUNCTIONS AS RADIATION DETECTORS FROM MILLIHERTZ TO TERAHERTZ, by

D. G. McDonald. IEEE J. Quantum Electron. VolQE-10, No. 9, 776-7 (Sep 1974). (No charge

for single copy)

R-968 EFFECT OF STRESS ON THE CRITICAL CURRENT OF NB3SN MULTIFILAMENTARY
COMPOSITE WIRE, by J. W. Ekin. Appl. Phys. Lett. Vol 29, No. 3, 216-9 (Aug 1976). (No

6
charge for single copy)

R--969 MATERIALS RESEARCH FOR SUPERCONDUCTING MACHINERY - V, by R. P. Reed, H. M.
Ledbetter and E. C. van Reuth, Editors. Semi-Annual Tech. Rept. , Sep 1975 - Mar 1976,

Sponsored by Advanced Research Projects Agency, Arlington, Va. , Order No, ARPA-2569, 426

pages (Apr 1976). (ADA 030 170)''

R-970 STRONG-COUPLING CORRECTION TO THE LOW-FREQUENCY ELECTRICAL CONDUCTIVITY
OF SUPERCONDUCTORS AND JOSEPHSON JUNCTIONS, by D. M. Ginsberg, R. E. Harris and

R. C. Dynes. Phys. Rev. B Vol 14, No. 3, 990-2 (Aug 1976). (No charge for single copy)®

R-971 THE HEATS OF TRANSITION OF SOLID ETHANE, by H. M. Roder. J. Chem. Phys. Vol 65,

No. 4, 1371-3 (Aug 1976). (No charge for single copy)®

R-972 DIELECTRIC AND THERMAL PROPERTIES OF Pb2Nb207 AT LOW TEMPERATURE, by J, D.

Siegwarth, W. N. Lawless and A. J. Morrow. J. Appl. Phys. Vol 47, No. 9, 3789-91 (Sep 1976).

(No charge for single copy)

R-973 ANALYSIS OF THE TRANSPORT COEFFICIENTS FOR SIMPLE DENSE FLUIDS: THE DIFFUSION
AND BULK VISCOSITY COEFFICIENTS, by H. J. M. Hanley and E. G. D. Cohen. Physica A
Vol 83, 215-32(1976). (No charge for single copy)®

R-974 FATIGUE CRACK GROWTH AND J-INTEGRAL FRACTURE PARAMETERS OF Ti-6A1-4V AT
AMBIENT AND CRYOGENIC TEMPERATURES, by R. L. Tobler. Cracks and Fracture

,

American Society for Testing and Materials, Philadelphia, Pa., Spec. Tech. Publ. No. 601,

346-70 (1976). (No charge for single copy)

R-975 STRONG -COUPLING CORRECTION TO THE JUMP IN THE QUASIPARTICLE CURRENT OF A
SUPERCONDUCTING TUNNEL JUNCTION, by R. E. Harris, R. C. Dynes and D. M. Ginsberg.

Phys. Rev. B Vol 14, No. 3, 993-5 (Aug 1976). (No charge for single copy)®

56



R-976 ELASTIC PROPERTIES OF FACE-CENTERED-CUBIC PLUTONIUM, by H. M. Ledbetter and
R. L. Moment. Acta Met. Vol 24, No. 10, 891-9 (Oct 1976). (No charge for single copyf

R-977 FRACTURE TESTING AND RESULTS FOR A Ti-6A1-4V ALLOY AT LIQUID HELIUM
TEMPERATURE, by C. W. Fowlkes and R. L. Tobler. Eng. Fract. Mech. Vol 8, 487-500 (1976).
(No charge for single copy)

R-978 MAGNETIC SUSPENSION DENSIMETER FOR MEASUREMENTS ON FLUIDS OF CRYOGENIC
INTEREST, by W. M. Haynes, M. J. Hiza and N. V. Frederick. Rev. Sci. Instrum. Vol 47,

No. 10, 1237-50 (Oct 1976). (No charge for single copy)*^

R-979 STRESS EFFECTS IN SUPERCONDUCTORS, by A. F. Clark. Cryogenics Vol 16, No. 10, 632-3
(Oct 1976). (No charge for single copy)

R-980 ECONOMICS OF CRYOCABLES, byR. O. Voth and J. Hord. Int. J. Hydrogen Energy Vol 1,

No. 3, 271-89 (1976). (No charge for single copy)®

R-981 LOW-TEMPERATURE POLARIZATION IN IMPURE SrTi03 CERAMICS, by J. D. Siegwarth and
A. J. Morrow. J. Appl. Phys. Vol 47, No, U, 4784-90 (Nov 1976). (No charge for single copy)®

R-982 POLARIZATION AND DIELECTRIC CONSTANT OF POTASSIUM TANTALATE, by J. D. Siegwarth
snd J. C. Holste. J. Appl. Phys. Vol 47, No. 11, 4791-3 (Nov 1976). (No charge for single copy)®

R-983 MAGNETIC AND ELECTRICAL PROPERTIES OF INTERNALLY OXIDIZED CuFe ALLOYS, by
F. R. Fickett. Magnetism and Magnetic Materials-- 1976 , Proc. Joint MMM-Intermag Conf.
(Pittsburgh, Pa., Jun 15-18, 1976), AIP Conf. Proc. No. 34, J. J. Becker and G. H. Lander,
Editors. American Institute of Physics, New York, 25-6 (1976). (No charge for single copy)

R-984 ADVANCES IN CRYOGENIC ENGINEERING , Proc. Conf. (Queen's Univ., Kingston, Canada, Jul

22-25, 1975) - Vol 21, K. D. Timmerhaus and D. H. Weitzel, Editors. Plenum Press, New York,
564 pages (1976). (Plenum Press , New York - $42. 50)*

R-985 LOW-TEMPERATURE LOSSES IN SUPERCRITICAL HELIUM REFRIGERATORS, by D. E. Daney.
Paper E -4 in Advances in Cryogenic Engineering , Vol 21. Plenum Press, New York, 205-12 (1976).

(No charge for single copy)

R-986 DISPERSION OF HYDROGEN OR METHANE FUELS RELEASED INTO AN AUTOMOBILE
INTERIOR, by J. M. Arvidson, J. Hord and D. B. Mann. Paper J-3 in Advances in Cryogenic
Engineering, Vol 21. Plenum Press, New York, 387-98 (1976). (No charge for single copy)

R-987 ON THE CONSISTENCY OF LIQUID-VAPOR EQUILIBRIA DATA FOR BINARY MIXTURES OF
METHANE WITH THE LIGHT PARAFFIN HYDROCARBONS, by W. R. Parrish and M. J. Hiza.

Paper M-2 in Advances in Cryogenic Engineering , Vol 21. Plenum Press, New York, 485-92

(1976). (No charge for single copy)

R-988 ORTHOBARIC LIQUID DENSITIES OF NORMAL BUTANE FROM 135 TO 300 K AS DETERMINED
WITH A MAGNETIC SUSPENSION' DENSIMETER, by W. M. Haynes and M. J. Hiza. Paper M-6
in Advances in Cryogenic Engineering , Vol 21. Plenum Press, New York, 516-21 (1976). (No

charge for single copy)

R-989 THERMOPHYSICAL PROPERTIES DATA RESEARCH ON COMPRESSED AND LIQUEFIED GASES
AT THE NBS CRYOGENICS DIVISION, by D. E. DiUer, Paper M-7 in Advances in Cryogenic

Engineering, Vol 21. Plenum Press, New York, 522-31 (1976). (No charge for single copy)

R-990 IS HYDROGEN SAFE? , by J. Hord. Nat. Bur. Stand. (U.S.), Tech. Note No. 690, 38 pages (Oct

1976). (013.46:690 - $.85)^

R-991 EFFECT OF STRAIN ON THE CRITICAL CURRENT OF Nb3Sn AND NbTi MULTIFILAMENTARY
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(PB168896)^

MR -16 CALCULATION OF THE VAPOR PRESSURE AND HEATS OF VAPORIZATION AND SUBLIMATION
OF LIQUIDS AND SOLIDS, ESPECIALLY BELOW ONE ATMOSPHERE. V. CARBON MONOXIDE
AND CARBON DIOXIDE, by J. C. Mullins, B. S. Kirk and W. T. Ziegler. Georgia Inst, of Tech. ,

Atlanta, Engineering Experiment Station, Tech. Rept. No. 2 (Prepared under NBS Contr. No. CST-
7404), 81 pages (Aug 1963). (PB172349)^

MR -17 CALCULATION OF THE VAPOR PRESSURE AND HEATS OF VAPORIZATION AND SUBLIMATION
OF LIQUIDS AND SOLIDS, BELOW ONE ATMOSPHERE PRESSURE. VI. KRYPTON, by W. T.

Ziegler, D. W. Yarbrough and J. C. Mullins. Georgia Inst, of Tech. , Atlanta, Engineering Experi-
ment Station, Tech, Rept. No, 1 (Prepared under NBS Contr. No. CST-1154), 44 pages (Jul 1964).

(PB172350)'^

MR-18 TABLES OF THERMAL PROPERTIES OF GASES, by J. Hilsenrath, C. W. Beckett, W. S. Benedict,

L. Fano, et al. Nat. Bur, Stand. (U.S.), Circ. No. 564, 488 pages (Nov 1955).

(Out of print).

MR -19 ON THE FORMULATION AND NUMERICAL EVALUATION OF A SET OF TWO -PHASE FLOW EQUA-
TIONS MODELLING THE COOLDOWN PROCESS, by S. Jarvis, Jr. Nat. Bur. Stand. (U.S.), Tech,
Note No. 301, 48 pages (Jan 1965). (No charge for single copy)*'

MR-20 CALCULATION OF THE VAPOR PRESSURE AND HEATS OF VAPORIZATION AND SUBLIMATION
OF LIQUIDS AND SOLIDS BELOW ONE ATMOSPHERE PRESSURE. VII. ETHANE, by W. T. Ziegler,

B. S. Kirk, J. C. Mullins and A. R. Berquist. Georgia Inst, of Tech. , Atlanta, Engineering Experi-
ment Station, Tech. Rept. No. 2 (Prepared under NBS Contr. No. CST--1154), 65 pages (Dec 1964).

(PB172351)^

MR-21 STABILITY OF TWO-PHASE ANNULAR FLOW IN A VERTICAL PIPE, by S. Jarvis, Jr. Nat. Bur.

Stand. (U.S.), Tech, Note No. 314, 92 pages (Jun 1965). (No charge for single copy)*'

MR-22 THE THERMODYNAMIC PROPERTIES OF OXYGEN, by R. B. Stewart. Iowa Univ. , Iowa City, Ph.D.
Dissertation, 209 pages (Jun 1966). ($5.00)^
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MR -23 CALCULATION OF THE VAPOR PRESSURE AND HEATS OF VAPORIZATION AND SUBLIMATION
OF LIQUIDS AND SOLIDS BELOW ONE ATMOSPHERE PRESSURE. VIII. XENON, by W. T. Ziegler,

J. C. MuUins and A. R. Berquist. Georgia Inst, of Tech. , Atlanta, Engineering Experirhent Station,

Tech. Rept. No. 3 (Prepared under NBS Contr. No. CST-1154), 49 pages (Apr 1966). (PB173797)^

MR-23a THE SYSTEM HELIUM-ARGON FROM 65 TO 140 K UP TO PRESSURES OF 120 ATM. CORRELATION
OF AVAILABLE PHASE EQUILIBRIUM DATA, by J. C. MuUins and W. T. Ziegler. Georgia Inst.

of Tech. , Atlanta, Engineering Experinient Station, Tech. Rept. No. 3 (Prepared under NBS Contr.

No. CST-1154), 69 pages (Jan 1965). (Request from Georgia Institute of Technology, Engineering
Experiment Station, Atlanta, Ga. )"

MR-24 THERMODYNAMIC PROPERTIES OF ARGON IN THE LIQUID AND GASEOUS STATE FOR TEMPERA-
TURES FROM THE TRIPLE POINT TO SOO-K WITH PRESSURES TO 1000 ATMOSPHERES, by A. L.

Gosman. Iowa State Univ. , Ames, Ph. D. Dissertation, 238 pages (Aug 1965). (Available from
University Microfilms, Ann Arbor, Michigan, Order No. 66-3434 -Paper copy $22. 00; Microfilm
$U. 00)

MR-25 TWO-PHASE, TWO -COMPONENT CRITICAL FLOW IN A VENTURI, by R. V. Smith. Oxford Univ.
,

England, Ph.D. Dissertation, 235 pages (Jun 1968). ($4.00)*^

MR-26 CALCULATION OF THE VAPOR PRESSURE AND HEATS OF VAPORIZATION AND SUBLIMATION
OF LIQUIDS AND SOLIDS BELOW ONE ATMOSPHERE PRESSURE. IX. NEON, by W. T. Ziegler,

G. N. Brown and J. D. Garber. Georgia Inst, of Tech. , Atlanta, Engineering Experiment Station,

Tech. Rept. No. 1 (Prepared under NBS Contr. No. CST-7973), 64 pages (May 1970), ($2.50)®

MR-27 SPECTRAL RADIATIVE PROPERTIES OF TRANSITION METALS AT LIQUID HELIUM TEMPERA-
TURES, by M. C. Jones. California Univ. , Berkeley, Ph.D. Dissertation, 106 pages (Dec 1970).

($4. 00)*^

MR-28 TECHNICAL MANUAL OF OXYGEN/NITROGEN CRYOGENIC SYSTEMS. Naval Air Systems Command,
Washington, D. C. , Rept. No. NAVAIR 06-3-501, 427 pages (Mar 1971). (No charge for single copy)®

MR-29 HANDBOOK ON MATERIALS FOR SUPERCONDUCTING MACHINERY - Mechanical, Thermal,

Electrical, and Magnetic Properties of Structural Materials, by Battelle Columbus Laboratories,

Advanced Research Projects Agency and National Bureau of Standards. Battelle Columbus Labs.
,

Ohio, Metals and Ceramics Information Center, Handbook No. MCIC-HB-04, ARPA Order No.

2569 (Nov 1974). (AD A002-698)''

65





Thermodynamic Properties Chart s

Single copies of the following charts are available from National Bureau of Standards, Cryogenic Data Center,
Boulder, Colorado 80302, at no charge. Additional copies of charts D-1 through D-57 may be purchased
from National Technical Information Service, Springfield, Virginia 22151 (Order by PB No. --price $1. 00 each
regardless of size). Charts D-58 throughD-70 are available from NBS Cryogenic Data Center only (request
by D No. ).

D-1 TEMPERATURE-ENTROPY DIAGRAM OF HELIUM (1 to 40° K; . 001 to 100 atm. ). Leiden Univ.
,

Netherlands, Kamerlingh Onnes Lab. (1941). PB172352-1 - 8 1/2" x 11" size; PB172352-3 - 17" x 22"

size.

D-2 TEMPERATURE-ENTROPY DIAGRAM OF HELIUM (20 to 500°K; . 03 to 300 atm. ). Leiden Univ.
,

Netherlands, Kamerlingh Onnes Lab. (1941). PB172353-1 - 8 1/2" x 11" size; PB172353-3 - 17" x 22"

size.

D-3 TEMPERATURE-ENTROPY DIAGRAM OF HELIUM (20 to 300°K; 0. 1 to 100 atm. ). National Bureau
of Standards, Boulder, Colo., Cryogenics Div. (1961). From: Nat. Bur. Stand. (U.S.), Res. Pap.
1932 (1948). PB172354-1 - 8 1/2" x 11" size; PB172354-3 - 17" x 22" size.

D-4 TEMPERATURE-ENTROPY DIAGRAM OF NORMAL HYDROGEN (0 to ISO^K; 0. 6 to 300 atm. ).

National Bureau of Standards, Boulder, Colo. , Cryogenics Div. (1960). From: Nat. Bur. Stand.

(U. S. ), Res. Pap. 1932 (1948). PB172355-1 - 8 1/2" x 11" size; PB172355-3 - 17" x 22" size.

D-5 TEMPERATURE-ENTROPY DIAGRAM OF NORMAL HYDROGEN (130 to 300°K; 0. 8 to 600 atm, ).

National Bureau of Standards, Boulder, Colo. , Cryogenics Div. (1960). From: Nat. Bur. Stand.

(U. S. ), Res. Pap. 1932 (1948). PB172356-1 - 8 1/2" x 11" size; PB172356-3 - 17" x 22" size.

D-6 TEMPERATURE-ENTROPY DIAGRAM OF NEON (55 to 300° K. 0. 5 to 90 atm. ). National Bureau
of Standards, Boulder, Colo. , Cryogenics Div. From: A Compendium of the Properties of Materials
at Low Temperature - Phase II . R. B. Stewart and V. J. Johnson (General Editors). Wright Air
Development Div. , Wright -Patter son AFB, Ohio, Tech. Rept. No. WADD 60 -56 (1961). PB172357-1-
8 1/2" x 11" size: PB172357-3 - 17" x 22" size.

D-7 TEMPERATURE-ENTROPY DIAGRAM OF NITROGEN (50 to 450°K; 0. 1 to 1200 atm. ) Bureau of

Mines, Amarillo, Tex. From: Chart by E, S. Burnett (1949). PB172358-1 - 8 1/2" x 11" size;

PB172358-3 - 17" x 22" size.

D-8 TEMPERATURE-ENTROPY DIAGRAM OF AIR (70 to 350°K; 1 to 1100 atm. ). National Bureau of

Standards, Boulder, Colo. , Cryogenics Div. (1961). Based on data from Michels, et al. , and
Claitor, et al. (1954). PB172359-1 - 8 1/2" x 11" size; PB172359-3 - 17" x 22" size.

D-9 PRESSURE-ENTHALPY DIAGRAM OF OXYGEN (100 to 300°K; 1 to 70 atm. ). Bureau of Mines (1928).

PB172360-1 - 8 1/2" x 11" size.

D-10 PRESSURE-ENTHALPY DIAGRAM OF OXYGEN (-200 to +200° C; 0. 10 to 300 atm. ). Leiden Univ.
,

Netherlands, Kamerlingh Onnes Lab. (1942). PB172361-1 - 8 1/2" x 11" size; PB172361-3 - 17" x 22"

size.

D-U PRESSURE-ENTHALPY DIAGRAM OF AIR (90 to 315° K; 1 to 250 atm. ). From: Air Products Chart,

based on Lundstrom's Data. PB172362-1 - 8 1/2" x 11" size; PB172362-3 - 17" x 22" size.

D-12 PRESSURE-ENTHALPY DIAGRAM OF CARBON MONOXIDE (-200 to +200° C; 0. 15 to 300 atm. ).

Leiden Univ. , Netherlands, Kamerlingh Onnes Lab. (1942). PB172363-1 - 8 1/2" x U" size;

PB172363-3 - 17" x 22" size.

D-13 COMPRESSIBILITY FACTOR CHART FOR HELIUM; Z vs P (20 to 300°K; 1 to 100 atm. ). National

Bureau of Standards, Boulder, Colo. ,
Cryogenics Div. From: A Compendium of the Properties of

Materials at Low Temperature - Phase II. R. B. ' Stewart and V. J. Johnson (General Editors).

Wright Air Development Div. , Wright -Patter son AFB, Ohio, Tech. Rept. No. WADD 60 -56 (1961).

PB172364-1 - 8 1/2" x 11" size; PB172364-3 - 17" x 22" size.
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D-14 COMPRESSIBILITY FACTOR CHART FOR NORMAL HYDROGEN; Z vs P (16 to 300°K; . 08 to 800

atm. ). National Bureau of Standards, Boulder, Colo. , Cryogenics Div. From: A Compendium of the

Properties of Materials at Low Temperature - Phase II. R. B. Stewart and V. J. Johnson (General
Editors). Wright Air Development Div. , Wright -Patter son AFB, Ohio, Tech. Rept. No. WADD
60-56 (1961). PB172365-1 - 8 1/2'' x 11" size; PB172365-3 - IV^ x 22" size.

D-15 COMPRESSIBILITY FACTOR CHART FOR NEON; Z vs P (55 to 300°K; 20 to 90 atm. ). National
Bureau of Standards, Boulder, Colo. , Cryogenics Div. From: A Compendium of the Properties of

Materials at Low Temperature - Phase II. R. B. Stewart and V. J. Johnson (General Editors). Wright
Air Development Div. , Wright -Patter son AFB, Ohio, Tech. Rept. No. WADD 60 -56 (1961). PB172366-1
8 1/2" X 11" size; PB172366-3 - 17" x 22" size.

D-16 COMPRESSIBILITY FACTOR CHART FOR NITROGEN; Z vs P (90 to 300°K; 1 to 500 atm. ). National
Bureau of Standards, Boulder, Colo. , Cryogenics Di v. From: A Compendium of the Properties of

Materials at Low Temperature - Phase II. R. B. Stewart and V. J. Johnson (General Editors).

Wright Air Development Div, , Wright -Patter son AFB, Ohio, Tech. Rept. No. WADD 60 -56 (1961).

PB172367-1 - 8 1/2" x 11" size; PB172367-3 - 17" x 22" size.

D-17 COMPRESSIBILITY FACTOR CHART FOR NITROGEN; Z vs P (90 to 300°K; 300 to 3000 atm. ).

National Bureau of Standards, Boulder, Colo. , Cryogenics Div. From: A Compendium of the Prop-
erties of Materials at Low Temperature - Phase II. R. B. Stewart and V. J. Johnson (General
Editors). Wright Air Development Div. , Wright -Patter son AFB, Ohio, Tech. Rept, No. WADD 60-56

(1961). PB172368-1 - 8 1/2" x U"; PB172368-3 - 17" x 22" size.

D-18A COMPRESSIBILITY FACTOR CHART FOR AIR; Z vs P (90 to 300°K; 0. 1 to 600 atm. ). National Bureau
of Standards, Boulder, Colo. , Cryogenics Div. From: A Compendium of the Properties of Materials
at Low Temperature - Phase II. R. B. Stewart and V. J. Johnson (General Editors). Wright Air
Development Div. , Wright -Patter son AFB, Ohio, Tech. Rept. No. WADD 60 -56 (1961). PB172369-1-
8 1/2" X U" size; PB172369-3 - 17" x 22" size.

D-18B COMPRESSIBILITY FACTOR CHART FOR AIR; Z vs T (75 to 300°K; 1 to 1000 atm. ), National Bureau
of Standards, Boulder, Colo. , Cryogenics Div. From: A Compendium of the Properties of Materials
at Low Temperature - Phase II . R. B. Stewart and V. J. Johnson (General Editors). Wright Air
Development Div. , Wright -Patterson AFB, Ohio, Tech. Rept. No. WADD 60 -56 (1961). PB172370-1-
8 1/2" X 11" size; PB172370-3 - 17" x 22" size.

D-19 COMPRESSIBILITY FACTOR CHART FOR METHANE; Z vs P (122 to 273° K; 1 to 600 atm. ). National

Bureau of Standards, Boulder, Colo. , Cryogenics Div. From: A Compendium of the Properties of

Materials at Low Temperature - Phase II. R. B. Stewart and V. J. Johnson (General Editors).

Wright Air Development Div. , Wright -Patter son AFB, Ohio, Tech. Rept. No. WADD 60 -56 (1961).

PB172371-1 - 8 1/2" x 11" size; PB172371-3 - 17" x 22" size.

D-20 TEMPERATURE-ENTROPY CHART FOR PARAHYDROGEN (14 to 100°K; 0. 1 to 340 atm. ). National
Bureau of Standards, Boulder, Colo., Cryogenics Div. From: Nat. Bur. Stand. (U.S.), Monogr.
No. 94 (1965). PB172372-1 - 8 1/2" x U" size; PB172372-3 - 17" x 22" size.

D-20A INTERIM TEMPERATURE-ENTROPY CHART FOR PARAHYDROGEN (In Metric Units; 20 to 100°K;

\ 1 to 340 atm. ). National Bureau of Standards, Boulder, Colo. , Cryogenics Div. From: Nat. Bur.

Stand. (U. S. ), Tech. Note No. 130 (1961). PB172373-1 - 8 1/2" x 11" size; PB172373-2 - 11" x 17" size;

PB172373-3 - 17" x 22" size.

D-20B INTERIM TEMPERATURE-ENTROPY CHART FOR PARAHYDROGEN (In British Units; 30 to 180°R;
10 to 5000 psia). National Bureau of Standards, Boulder, Colo. , Cryogenics Div. From: Nat. Bur.
Stand. (U. S. ), Tech. Note No. 130 (1961). PB172374-1 - 8 1/2" x 11" size; PB172374-2 - 11" x 17" size;

PB172374-3 - 17" x 22" size.

D-21A INTERIM TEMPERATURE -ENTROPY CHART FOR PARAHYDROGEN (In Metric Units; 80 to 300°K;
1 to 100 atm. ). National Bureau of Standards, Boulder, Colo. , Cryogenics Div. From: Nat. Bur.

Stand. (U. S. ), Tech. Note No. 130 (1961). PB172375-1 - 8 1/2" x 11" size; PB172375-2 - U" x 17" size;

PB172375-3 - 17" x 22" size.

D-21B INTERIM TEMPERATURE-ENTROPY CHART FOR PARAHYDROGEN (In British Units; 140 to 540°R;
10 to 1500 psia. ). National Bureau of Standards, Boulder, Colo. , Cryogenics Div. From: Nat. Bur.
Stand. (U. S. ), Tech. Note No. 130 (1961). PB172376-1 - 8 1/2" x 11" size; PB172376-2 - 11" x 17" size; -

PB172376-3 - 17" x 22" size.
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D-22 ENTHALPY -ENTROPY CHART FOR PARAHYDROGEN (16 to 64°K; 0, 3 to 340 atm. ). National
Bureau of Standards, Boulder, Colo,, Cryogenics Div. From: Nat. Bur. Stand. (U.S.), Monogr.
No. 94 (1965). PB172377-1 - 8 1/2" x 11" size; PB172377-3 - 17" x 22" size.

D-22A INTERIM ENTHALPY -ENTROPY CHART FOR PARAHYDROGEN (In Metric Units; 20 to 60° K; 1 to
340 atm. ). National Bureau of Standards, Boulder, Colo. , Cryogenics Div. From: Nat. Bur. Stand.
(U. S. ). Tech. Note No. 130 (1961). PB172378-1 - 8 1/2" x 11" size; PB172378-2 - 11" x 17" size;
PB172378-3 - 17" x 22" size.

D-22B INTERIM ENTHALPY -ENTROPY CHART FOR PARAHYDROGEN (In British Units; 36 to 100°R; 10

to 5000 psia. ). National Bureau of Standards, Boulder, Colo. , Cryogenics Div. From: Nat. Bur.
Stand. (U. S. ), Tech. Note No. 130 (1961). PB172379-1 - 8 1/2" x 11" size; PB172379-2 - 11" x 17" size;
PB172379-3 - 17" x 22" size.

D-23 TEMPERATURE-ENTROPY DIAGRAM FOR NITROGEN (65 to 300°K; 0. 1 to 200 atm. ). National
Bureau of Standards, Boulder, Colo.

, Cryogenics Div. From: Nat. Bur. Stand. (U. S. ), Tech. Note
No. 129 (1962). PB172380-1 - 8 1/2" x 11" size; PB172380-3 - 17" x 22" size.

D-24 TEMPERATURE-ENTROPY DIAGRAM FOR HELIUM (0 to 50° K; 0. 5 to 150 atm. ). National Bureau
of Standards, Boulder, Colo. , Cryogenics Div, (1957). From: J. Zelmanov, W. H. Keesom and
E. H. Brown Data (1940, 1944, 1958), PB172381-1 - 8 1/2" x 11" size,

D-25 TEMPERATURE-ENTROPY DIAGRAM FOR HELIUM (50 to 100°K; 0. 5 to 200 atm. ). National
Bureau of Standards, Boulder, Colo. , Cryogenics Div. (1957), From: W. H. Keesom Data (1940),

PB172382-1 - 8 1/2" x 11" size,

D-26 TEMPERATURE -ENTROPY DIAGRAM FOR HELIUM (100 to 200°K; 0, 5 to 200 atm. ), National
Bureau of Standards, Boulder, Colo, , Cryogenics Div, (1957), From: W, H. Keesom Data (1940).

PB172383-1 - 8 1/2" x 11" size.

D-27 TEMPERATURE-ENTROPY DIAGRAM FOR HELIUM (200 to 400° K; 0. 5 to 200 atm. ). National
Bureau of Standards, Boulder, Colo. , Cryogenics Div. (1957). From: W. H. Keesom Data (1940).

PB172384-1 - 8 1/2" x 11" size.

D-28 TEMPERATURE-ENTROPY DIAGRAM FOR HYDROGEN (280 to 600°K; 1 to 1200 atm. ). National
Bureau of Standards, Boulder, Colo. , Cryogenics Div. (I960). From: Nat. Bur. Stand. (U. S. ),

Res. Pap. 1932 (1948). PB172385-1 - 8 1/2" x U" size; PB172385-2 - 11" x 17" size.

D-42 PRESSURE-ENTHALPY DIAGRAM OF ETHYLENE (-150 to +200° C; . 02 to 300 atm. ). Leiden Univ.
,

Netherlands, Kamerlingh Onnes Lab. (1941). PB172386-1 - 8 1/2" x 11" size; PB172386-3 - 17" x 22"

size.

D-43 PRESSURE -ENTHALPY DIAGRAM OF METHANE (90 to 480°K; 1 to 300 atm. ). Leiden Univ. , Nether-
lands, Kamerlingh Onnes Lab. (1940). PB172387-1 - 8 1/2" x U" size; PB172387-3 - 17" x 22" size.

D-44 COMPRESSIBILITY FACTOR CHART FOR NEON; Z vs P (30 to 300° K; 1 to 200 atm. ). National
Bureau of Standards, Boulder, Colo. , Cryogenics Div. (1962). From: "P-p-T Values for Neon from
27° to 300°K for Pressures to 200 Atmospheres Using Corresponding States Theory, " by R. D.

McCarty, R. B. Stewart and K. D. Timmerhaus. Advances in Cryogenic Engineering, Vol 8, Plenum
Press, New York (1963). PB172388-1 - 8 1/2'.' x U" size; PB172388-3 - 17" x 22" size.

D-45 INTERIM TEMPERATURE-ENTROPY CHART FOR LIQUID OXYGEN (54 to 100°K; saturated liquid

to 200 atm. ). National Bureau of Standards, Boulder, Colo. , Cryogenics Div. (1963). An extension

of the chart contained in The rhermodynamic Properties of Oxygen From 20° to 100°K, by J. C,

MuUins, W. T. Ziegler and B. S. Kirk, Georgia Inst, of Tech. , Atlanta, Engineering Experiment
Station, Tech, Rept. No. 2 (Prepared under NBS Contr, No. CST -7339) (Mar 1962). PB\72389-1-
8 1/2" X 11" size; PB172389-2 - 11" x 17" size.

D-46 TEMPERATURE-ENTROPY DIAGRAM FOR OXYGEN (30 to 100°K; 10"^ to 1750 mm Hg. ). Reprinted

from; The Thermodynamic Properties of Oxygen Fronn 20° to 100° K, by J. C. Mullins, W. T. Ziegler,

and B. S. Kirk. Georgia Inst, of Tech, , Atlanta, Engineering Experiment Station, Tech. Rept. No. 2

(Prepared under NBS Contr, No. CST-7339) (Mar 1962). PB172390-3 - 17" x 22" size.
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D-47 TEMPERATURE-ENTROPY DIAGRAM FOR PARAHYDROGEN (4 to 22" K; 10"^ to 1000 mm Hg. ).

Reprinted from: The Thermodynamic Properties of Parahydrogen from 1° to 22°K , by J. C. MuUins,
W. T. Ziegler and B. S. Kirk. Georgia Inst, of Tech. , Atlanta, Engineering Experiment Station,

Tech, Rept. No. 1 (Prepared under NBS Contr. No. CST-7339) (Nov 1961). PB172391-2 - 11" x 17" size.

D-48R TEMPERATURE-ENTROPY DIAGRAM FOR NEON (60 to 300°K; 0. 1 to 200 atm. ). National Bureau of

Standards, Boulder, Colo. , Cryogenics Div. (1963). Reprinted from: "Thermodynamic Properties of

Neon from 25 to 300° K between 0, 1 and 200 Atmospheres, " by R. D, McCarty and R, B, Stewart,

Advances in Thermophysical Properties at Extreme Temperatures and Pressures , 84-97. American
Society of Mechanical Engineers, New York (1965). PB172392-1,- 8 1/2" x 11" size; PB172392-3 -

17" X 22X size.

D-49R TEMPERATURE-ENTROPY DIAGRAM FOR NEON (25 to 80°K; 0. 1 to 200 atm. ). National Bureau of

Standards, Boulder, Colo,, Cryogenics Div, (1963). Reprinted from: "Thermodynamic Properties of

Neon from 25 to 300°K between 0. I and 200 Atmospheres, " by R. D. McCarty and R. B. Stewart.

Advances in Thermophysical Properties at Extreme Temperatures and Pressures, 84-97. American
Society of Mechanical Engineers, New York (1965). PB172393-1 - 8 1/2" x 11" size; PB172393-3 -

17" x 22" size.

D-50 COMPRESSIBILITY FACTOR CHART FOR CARBON MONOXIDE; Z vs P (100 to 300° K; 1 to 300 atm. ).

National Bureau of Standards, Boulder, Colo, , Cryogenics Div, Reprinted from: Nat. Bur. Stand.

(U. S. ), Tech, Note No. 202 (Sep 1963). PB172394-1 - 8 1/2" x 11" size; PB172394-3 - 17" x 22" size.

D-51 TEMPERATURE-ENTROPY DIAGRAM FOR CARBON MONOXIDE (70 to 300°K; 0. 1 to 300 atm. ).

National Bureau of Standards, Boulder, Colo, , Cryogenics Div. Reprinted from: Nat. Bur. Stand.

(U. S. ), Tech, Note No, 202 (Sep 1963). PB172395-1 - 8 1/2" x 11" size; PB172395-3 - 17" x 22" size.

D-52 TEMPERATURE-ENTROPY DIAGRAM FOR HELIUM (15 to 300°K; 0. 1 to 100 atm. ). National Bureau
of Standards, Boulder, Colo., Cryogenics Div. (1964). From: Nat. Bur. Stand. (U.S.), Tech. Note
No, 154 (Jan 1962). PB172396-1 - 8 1/2" x 11" size; PB172396-3 - 17" x 22" size,

D-53 TEMPERATURE-ENTROPY DIAGRAM FOR HELIUM (3 to 25°K; 0, 5 to 100 atm, ), National Bureau
of Standards, Boulder, Colo., Cryogenics Div. (1964), From: Nat. Bur, Stand. (U. S, ), Tech, Note
No, 154 (Jan 1962), PB172397-1 - 8 1/2" x 11" size; PB172397-3 - 17" x 22" size,

D-54 ENTHALPY -ENTROPY CHART FOR HELIUM (3 to 25°K; 1 to 100 atm, ), National Bureau of Standards,

Boulder, Colo., Cryogenics Div, (1964), From: Nat, Bur, Stand, (U,S. ), Tech. Note No. 154 (Jan

1962). PB172398-1 - 8 1/2" x 11" size; PB172398-3 - 17" x 22" size.

D-55 VELOCITY OF SOUND IN GASEOUS HYDROGEN (20 to 300°K; 36 to 500°R). National Bureau of

Standards, Boulder, Colo., Cryogenics Div. (1960), From: Nat. Bur. Stand. (U.S.), Res. Pap.

1932 (1948), PB192399-2 - 11" x 17" size.

D-56 TEMPERATURE-ENTROPY CHART FOR OXYGEN (65 to 300° K; , 002 to 340 atm, ). National

Bureau of Standards, Boulder, Colo. , Cryogenics Div. From: The Thermodynamic Properties of

Oxygen , by R. B. Stewart. Ph.D. Dissertation, University of Iowa, Iowa City (1966). PB173078-1 -

8 1/2" X 11" size; PB173078-2 - 11" x 17" size; PB173078-3 - 17" x 22" size.

D-57 COMPRESSIBILITY FACTOR CHART FOR OXYGEN (70 to 300°K; 1 to 340 atm. ). National Bureau
of Standards, Boulder, Colo. , Cryogenics Div. From: The Thermodynamic Properties of Oxygen

,

by R. B. Stewart. Ph.D. Dissertation, University of Iowa, Iowa City (1966). PB173079 -1 - 8 1/2" x

U" size; PB173079-3 - 17" x 22" size.

D-58 TEMPERATURE-ENTROPY CHART FOR DEUTERIUM (20 to 100°K; 0. 1 to 100 atm. ). National

Bureau of Standards, Boulder, Colo. , Cryogenics Div. From: The Thermodynamic Properties of
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R. W. Stokes, D. B. Mann and C. H. Kneebone.

625 R-726 Computer programs for thermodynamic and transport properties of hydrogen
(Tabcode II), by H. M. Roder, R. D. McCarty and W. J. Hall.

627 R-748 Computation of spectral data for a Josephson Junction circuit, by E. G.

Johnson, Jr. and D. G. McDonald.

628 R-746 On the utility of the m-6-8 potential function, by H. J. M. Hanley and
M. Klein.

629 R-733 Superconducting quantum interference devices: an operational guide for
rf-biased systems, by D. B. Sullivan.

630 R-734 Developments in cryoelectronics, by R. A. Kamper and D. B. Sullivan.

631 R-730 Thermophysical properties of helium-4 from 2 to 1500 K with pressures
to 1000 atmospheres, by R. D. McCarty.

633 R-744 Critical two-phase flow for cryogenic fluids, by R. V. Smith, K. R.

Randall and R. Epp

.

634 R-750 Lorenz ratios of technically important metals and alloys, by J. G. Rust
and L. L. Sparks.

635 R-758 Some applications of cryogenics to high speed ground transportation,
by V. D. Arp, A. F. Clark and T. M. Flynn.

639 R-780 Publications and services of the National Bureau of Standards, Cryogenics
Division, Institute for Basic Standards, Boulder, Colorado 80302 -

1953 - 1972, by J. R. Mendenhall, V. J. Johnson and N. A. Olien.

641 R-791 Survey of the properties of the hydrogen isotopes below their critical
temperatures, by H. M. Roder, G. E. Chllds, R. D. McCarty and P. E.

Angerhofer

.

643 R-788 Measurement of rf power and attenuation using superconducting quantum
interference devices, by R. A. Kamper, M. B. Simmonds, C. A. Hoer and
R. T. Adair.

648 R-7S Thermophysical properties of nitrogen from the fusion line to 3500 R

(1944 K) for pressures to 150,000 psia (10342 x 10 N/m ), by R. T.

Jacobsen, R. B. Stewart, R. D. McCarty and H. J. M. Hanley.

650 R-806 An evaluation of selected angular momentum, vortex shedding and
orifice cryogenic flowmeters, by J. A. Brennan, R. W. Stokes, C. H.

Kneebone and D. B. Mann.

653 R-825 The thermophysical properties of methane, from 90 to 500 K at pressures
to 700 bar, by R. D. Goodwin.

655 R-822 Cryogenic refrigerators - an updated survey, by T. R. Strobridge.

661 R-852 Advances in the measurement of rf power and attenuation using squids,
by R. A. Kamper, M. B. Simmonds, R. T. Adair and C. A. Hoer.

664 R-859 Hydrogen-future-fuel - a bibliography (with emphasis on cryogenic tech-
nology), by N. A. Olien and S. A. Schif fmacher

.

666 R-862 Efflux of gaseous hydrogen or methane fuels from the interior of an
automobile, by J. M. Arvidson, J. Hord and D. B. Mann.

675 R-947 Heat transfer and flow of helium in channels—practical limits for

applications in superconductivity, by M. C. Jones and W. W. Johnson.
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Tech. Note No. R or MR No. Title and Authors

684

690

693

R-992

R-990

R-1026

Thennophysical properties of ethane, from 90 to 600 K at pressures to

700 bar, by R. D. Goodwin, H. M. Roder and G. C. Straty.

Is hydrogen safe?, by J. Hord.

Predicated values of the viscosity and thermal conductivity coefficients
of nitrous oxide, by H. J. M. Hanley,

Monograph No. R or MR No.

13 R-168

21

29

63

94

101

HI

124

125

131

132

R-173

R-191

R-285

R-360

R-443

R-475

R-713

R-821

125 - Suppl. 1 R-871

R-790

R-792

Mechanical properties of structural materials at low temperatures; a

compilation from the literature, by R. M. McClintock and H. P. Gibbons.

Specific heats and enthalpies of technical solids at low temperatures;
a compilation from the literature, by R. J. Corruccini and J. J. Gniewek.

Thermal expansion of technical solids at low temperatures; a compila-
tion from the literature, by R. J. Corruccini and J. J. Gniewek.

Tensile and impact properties of selected materials from 20 to 300 K,

by K. A. Warren and R. P. Reed.

Thermodynamic and related properties of parahydrogen from the triple
point to 100 K at pressures to 340 atmospheres, by H. M. Roder, L. A.

Weber and R. D. Goodwin.

Low temperature mechanical properties of copper and selected copper
alloys - a compilation from the literature, by R. P. Reed and R. P.

Mikesell.

Technology of liquid helium. R. H. Kropschot, B. W. Birmingham and
D. B. Mann, Editors.

Reference tables for low-temperature thermocouples, by L. L. Sparks,
R. L. Powell and W. J. Hall.

Thermocouple reference tables based on the IPTS-68, by R. L. Powell,
W. J. Hall, C. H. Hyink, Jr., L. L. Sparks, G. W. Burns, M. G. Scroger
and H. H. Plumb.

Thermocouple reference tables based on the IPTS-68: reference tables in

degrees Fahrenheit for thermoelements versus platinum (PT-67), by R. L.

Powell and G. W. Burns.

Thermal conductivity of solids at room temperature and below - a

review and compilation of the literature, by G. E. Childs, L. J. Ericks

and R. L. Powell.

A compilation and evaluation of mechanical, thermal, and electrical
properties of selected polymers, by R. E. Schramm, A. F. Clark and

Jl. P. Reed.

Spec. Publ. No. R or MR No.

260-31 R-702

260-34

260-35

260-39

R-696

R-697

R-698

Thermal conductivity of electrolytic iron, SRM 734, from 4 to 300 K,

by J. G. Hust and L. L. Sparks.

Thermoelectric voltage of silver-28 atomic percent gold thermocouple

wire, SRM 733, versus common thermocouple materials (between liquid

helium and ice fixed points), by L. L. Sparks and J. G. Hust.

Thermal conductivity of austenitic stainless steel, SRM 735, from 5

to 280 K, by J. G. Hust and L. L. Sparks.

The eddy current decay method for resistivity characterization of high

purity metals, by A. F. Clark, V. A. Deason, J. G. Hust and R. L.

Powell.
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Spec. Publ. No. R or MR No.

260-46 R-873

260-47

260-50

R-801

R-937

Title and Authors

Thermal conductivity and electrical resistivity standard reference
materials: austenitic stainless steel, SRM's 735 and 798, from 4 to

1200 K, by J. G. Hust and P. J. Giarratano.

Electrical resistivity of electrolytic iron, SRM 797, and austenitic
stainless steel, SRM 798, from 5 to 280 K, by J. G. Hust.

Thermal conductivity and electrical resistivity standard reference
materials: electrolytic iron, SRM's 734 and 797, from 4 to 1000 K, by

J. G. Hust and P. J. Giarratano.

260-52

358

419

R-910

R-7I8

R-882

Thermal conductivity and electrical resistivity standard reference
materials: tungsten SRM's 730 and 799, from 4 to 3000 K, by J. G. Hust
and P. J. Giarratano

The flow measurement of cryogenic fluids, by D. B. Mann.

Selected topics on hydrogen fuel, by J. Hord (Editor), W. R. Parrish,
R. 0. Voth, J. G. Hust, et al.

Circular No.

556

561

564

595

596

R or MR No.

R-5

MR-13

MR- 18

R-97

R-62

Thermal conductivity of metals and alloys at low temperatures, by R. L.

Powell and W. A. Blanpied.

Reference tables for thermocouples, by H. Shenker, J. I. Lauritzen, Jr.

R. J. Corruccini and S. T. Lonberger.

Tables of thermal properties of gases, by J. Hilsenrath, C. W. Beckett,

W. S. Benedict, L. Fano, et al

.

,x z n

Tables of transport integrals J (x) => "T"z~T^j '^Y W. M. Rogers and
n '^ol.e -1)

R. L. Powell.

Single-phase transfer of liquefied gases, by R. B. Jacobs.

NSRDS-NBS No. R or MR No.

27 R-493 Thermodynamic properties of argon from the triple point to 300 K at

pressures to 1000 atmospheres, by A. L. Gosman, R. D. McCarty and

J. G. Hust.
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Bibliographies

Bibliographies are available from the NBS Cryogenic Data Center, Boulder, Colorado 80303, at the price
indicated. Order by B No.

B-1081 SUPERCONDUCTING MAGNETS. $ 25.00
330 pp, indexed by author (Oct 1973)

B-1082 SUPERCONDUCTING MOTORS AND GENERATORS. 5.00
36 pp, indexed by author (Oct 1973)

B-1083 SUPERCONDUCTING DEVICES FOR MEASURING FIELD STRENGTH AND DIRECTION. 5.00
23 pp, indexed by magnetic field measurement and author (Oct 1973) .

—

-

B-108A SUPERCONDUCTING DETECTORS (Does not include emission devices or amplifiers). 5.00
43 pp, indexed by author (Oct 1973)

B-1085 SUPERCONDUCTING TRANSFORMERS. 5.00
15 pp, indexed by author (Oct 1973)

B-I086 SUPERCONDUCTING TRANSMISSION LINES. 5.00
37 pp, indexed by subject and author (Oct 1973)

B-1087 SUPERCONDUCTING AMPLIFIERS, R-F CAVITIES AND OTHER ELECTRONIC DEVICES. 8.00
51 pp, indexed by author (Oct 1973)

B-1524 PROCESSES AND EQUIPMENT INVOLVING LIQUEFIED NATURAL GAS AND METHANE - A SELECTED 25.00

BIBLIOGRAPHY.
285 pp, indexed by subject and author (Jan 1977)

B-1525 THERMOPHYSICAL PROPERTIES OF METHANE - A SELECTED BIBLIOGRAPHY. 10.00

100 pp, indexed by property and author (Jan 1977)

B-1526 PROPERTIES OF METHANE MIXTURES - A SELECTED BIBLIOGRAPHY. 15.00

166 pp, indexed by property, system and author (Jan 1977)
i

B-1527 PATENTS RELATING TO METHANE AND LNG TECHNOLOGY. 15.00

150 pp, indexed by author (Jan 1977)
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Cryogenic Data Center Services

The Cryogenic Data Center publishes the four subscription services listed below. All of these may be ordered
at the price indicated by writing to Thermophysical Properties Division, Center for Mechanical Engineering
and Process Technology, National Engineering Laboratory, Boulder, Colorado 80303, Attn: Deborah Frize'n,
Cryogenic Data Center.

Current Awareness Service - $25.00 per year ($30.00 per year foreign - includes air mail delivery). A
biweekly service listing all current articles in cryogenics based on scanning of nearly 1,000 periodicals.
Each list, averaging about 200 references, is divided into three sections: Low Temperature Physics and
Chemistry, Cryogenic Engineering, and Energy. Also included is a convenient subject index with 30
headings.

Superconducting Devices and Materials - $30.00 per year everywhere. A literature survey issued quarterly,
listing about 300 new papers, reports, and patents in applied superconductivity. Prepared in cooperation
with the Office of Naval Research and the Naval Research Laboratory, each reference includes author, title,
and bibliographic citations, and each is listed under two or more of 41 subject headings. Also included
In each issue are a complete author index and a survey of the more significant papers listed in the issue
as written by a leading expert in the field of applied superconductivity.

Liquefied Natural Gas - $20.00 per year everywhere. A literature survey issued quarterly, listing 100

to 200 new papers, reports, and patents of interest to engineers and others working in the LNG field.
The references include author, title, and bibliographic citations, and are listed under 25 subject head-
ings. Most references are listed under two or more headings, and each issue also contains a complete
author index.

Hydrogen-Future Fuel - No charge for single subscriptions. A literature survey issued quarterly, listing
about 200 new papers, reports, patents, etc., dealing with the possible widespread use of hydrogen as a

fuel. The primary emphasis is on cryogenic hydrogen, but high temperature work is also included. The
references include author, title, and bibliographic citations, and are listed under 40 subject headings.
i\n author index is also included.

Custom Bibliographies - The Cryogenic Data Center serves as a central source for information in the field of

cryogenics, including properties of materials at low temperatures, liquefied natural gas (LNG), basic and

applied superconductivity, cryogenic engineering (including cryogenic patents), instruments and metrology,
etc. Important information from the world's literature in these fields is selected and carefully indexed
for entry into an automated information system which contains over 100,000 references. Literature searches
can be provided, on demand, for any of the topics above. The charges for searches begin at $35 and are based
upon the length and complexity of the search. The resulting bibliography can be tailored to the needs of the

user, anywhere from a very broad to a very narrow question. The feasibility and estimated cost of a search
can be obtained from Neil A. Olien (Phone (303) 499-1000, Extension 3257).

Thermodynamic and Transport Properties Data - The Cryogenic Data Center is also engaged in long term projects
designed to produce Standard Reference Data for the thermodynamic and transport properties of the technically

important gases. The data are available in tabular and graphical form as well as in the form of computer

programs - the descriptive list on page 100 indicates the programs which are available. Computer programs

are written in FORTRAN IV language and are currently operational on a CDC 3800 computer. Programs include a

data deck and a sample run on our computer and are available at a cost of $50.00 per program. Questions

should be directed to R. D. McCarty (Phone (303) 499-1000, extension 3386) or to Neil A. Olien (Phone (303)

499-1000, Extension 3257).

Local Use of the Data Center - Visitors are invited to use the Center's library, world literature file,

catalog and abstract files, microfilm facilities, etc., whenever it is convenient for them to do so. The

staff is happy to help with answers to questions, to aid with hard-to-find type of literature, or to offer

advice as to best sources of information. Telephone requests should be directed to Jo Mendenhall (Phone

(303) 499-1000, Extension 3420).
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Other Services

Custom Thermocouple Tables

A program for the production of thermocouple tables for cryogenic use has been developed by L. L. Sparks and
R. L. Powell of our Properties of Solids Section. The tables are usable from liquid helium temperatures at
4 K to approximately room temperature.

After an individual user makes a spot check of his own thermocouple with its junctions at known temperatures,
a computer program is used to compare the results of the spot calibration with an NBS calibration table. The
computer then calculates a correction factor and generates a "working" table tailored to the particular thermo-
couple. The table may be obtained in degrees C or degrees K, with any reference temperature within the range
of the table. Tables can be generated for most of the commercial, low-temperature, thermocouple materials.

This program is compatible with many types of computers, making possible the use of local computers.
The Cryogenic Data Center will furnish, at cost, the materials and instructions necessary for the user to

develop his own tables. The materials needed are (1) a thermocouple data deck, and (2) a program deck, written
in FORTRAN II, IV, or 3600, which was developed to adjust the "standard" data to fit a particular thermocouple.

It is preferred that the customer use a local computer. If, however, one is not available, the Cryogenic
Data Center will process the spot calibration data furnished by the user. For further information, contact
L. L. Sparks, Properties of Solids Section, Thermophysical Properties Division, Center for Mechanical
Engineering and Process Technology, National Engineering Laboratory, Boulder, Colorado 80303
(Phone (303) 499-1000, Extension 3612).
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NBS TECHNICAL PUBLICATIONS

PERIODICALS

JOURNAL OF RESEARCH—The Journal of Research

of the National Bureau of Standards reports NBS research

and development in those disciplines of the physical and
engineering sciences in which the Bureau is active. These

include physics, chemistry, engineering, mathematics, and
computer sciences. Papers cover a broad range of subjects,

with major emphasis on measurement methodology, and
the basic technology underlying standardization. Also in-

cluded from time to time are survey articles on topics closely

related to the Bureau's technical and scientific programs. As
a special service to subscribers each issue contains complete

citations to all recent NBS publications in NBS and non-

NBS media. Issued six times a year. Annual subscription:

domestic $17.00; foreign $21.25. Single copy, $3.00 domestic;

$3.75 foreign.

Note: The Journal was formerly published in two sections:

Section A "Physics and Chemistry" and Section B "Mathe-
matical Sciences."

DIMENSIONS/NBS (formerly Technical News Bulletin)—

This monthly magazine is published to inform scientists,

engineers, businessmen, industry, teachers, students, and
consumers of the latest advances in science and technology,

with primary emphasis on the work at NBS. The magazine
highlights and reviews such issues as energy research, fire

protection, building technology, metric conversion, pollution

abatement, health and safety, and consumer product per-

formance. In addition, it reports the results of Bureau pro-

grams in measurement standards and techniques, properties

of matter and materials, engineering standards and services,

instrumentation, and automatic data processing.

Annual subscription: Domestic, $12.50; Foreign $15.65.

NONPERIODICALS
Monographs—Major contributions to the technical liter-

ature on various subjects related to the Bureau's scientific

and technical activities.

Handbooks—Recommended codes of engineering and indus-

trial practice (including safety codes) developed in coopera-

tion with interested industries, professional organizations,

and regulatory bodies.

Special Publications—Include proceedings of conferences

sponsored by NBS, NBS annual reports, and other special

publications appropriate to this grouping such as wall charts,

pocket cards, and bibliographies.

Applied Mathematics Series—Mathematical tables, man-

uals, and studies of special interest to physicists, engineers,

chemists, biologists, mathematicians, computer programmers,

and others engaged in scientific and technical work.

National Standard Reference Data Series—Provides quanti-

tative data on the physical and chemical properties of

materials, compiled from the world's literature and critically

evaluated. Developed under a world-wide program co-

ordinated by NBS. Program under authority of National

Standard Data Act (Public Law 90-396).

NOTE: At present, the principal publication outlet for these

data is the Journal of Physical and Chemical Reference

Data (JPCRD) published quarterly for NBS by the Ameri-
can Chemical Society (ACS) and the American Institute of

Physics (AIP). Subscriptions, reprints, and supplements
available from ACS, 1155 Sixteenth St. N.W., Wash., D.C.
20056.

Building Science Series—Disseminates technical information

developed at the Bureau on building materials, components,
systems, and whole structures. The series presents research

results, test methods, and performance criteria related to the

structural and environmental functions and the durability

and safety characteristics of building elements and systems.

Technical Notes—Studies or reports which are complete in

themselves but restrictive in their treatment of a subject.

Analogous to monographs but not so comprehensive in

scope or definitive in treatment of the subject area. Often
serve as a vehicle for final reports of work performed at

NBS under the sponsorship of other government agencies.

Voluntary Product Standards—Developed under procedures

published by the Department of Commerce in Part 10,

Title 15, of the Code of Federal Regulations. The purpose

of the standards is to establish nationally recognized require-

ments for products, and to provide all concerned interests

with a basis for common understanding of the characteristics

of the products NBS administers this program as a supple-

ment to the activities of the private sector standardizing

organizations.

Consumer Information Series—Practical information, based

on NBS research and experience, covering areas of interest

to the consumer. Easily understandable language and
illustrations provide useful background knowledge for shop-

ping in today's technological marketplace.

Order above NBS publications from: Superintendent of

Documents, Government Printing Office, Washington, D.C.
20402.

Order following NBS publications—NBSIR's and FIPS from
the National Technical Information Services, Springfield,

Va. 22161.

Federal Information Processing Standards Publications

(FIPS PUB)—Publications in this series collectively consti-

tute the Federal Information Processing Standards Register.

Register serves as the official source of information in the

Federal Government regarding standards issued by NBS
pursuant to the Federal Property and Administrative Serv-

ices Act of 1949 as amended. Public Law 89-306 (79 Stat.

1127), and as implemented by Executive Order 11717

(38 FR 12315, dated May 11, 1973) and Part 6 of Title 15

CFR (Code of Federal Regulations).

NBS Interagency Reports (NBSIR)—A special series of

interim or final reports on work performed by NBS for

outside sponsors (both government and non-government).

In general, initial distribution is handled by the sponsor;

public distribution is by the National Technical Information

Services (Springfield, Va. 22161) in paper copy or microfiche

form.

BIBLIOGRAPHIC SUBSCRIPTION SERVICES

The following current-awareness and literature-survey bibli-

ographies are issued periodically by the Bureau:

Cryogenic Data Center Current Awareness Service. A litera-

ture .survey issued biweekly. Annual subscription: Domes-

tic, $25.00; Foreign, $30.00.

Liquified Natural Gas. A literature survey issued quarterly.

Annual subscription: $20.00.

Superconducting Devices and Materials. A literature survey

issued quarterly. Annual subscription: $30.00. Send subscrip-

tion orders and remittances for the preceding bibliographic

services to National Bureau of Standards, Cryogenic Data

Center (275.02) Boulder, Colorado 80302.
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