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SELECTED LIST OF BUREAU OF MINES PUBLICATIONS
ON PETROLEUM AND NATURAL GAS, 1961-70

Supplement to .Information Circular 8240

by

V. Vern Hutchison T

ABSTRACT

This selected list contains 829 entries with citations to Bureau of Mines
publications related to petroleum and natural gas, which were released during
the 1961-1970 period. Some entries are multiple in nature, resulting in a
total of 881 citations.

INTRODUCTION

The purpose of this bibliography is to provide a selective review of
Bureau of Mines publications related to petroleum and natural gas during the
1961-1970 period. The publications are grouped under broad headings as shown
in the "Contents" section. Indexes, placed at the end of the list, identify
publications by author with short title, detailed subject approaches, and
report numbers.

The selectiqn, indexing, and preparation for this bibliography were
accomplished in the Bartlesville Energy Research Center Library as a special
project.2

An earlier edition was published in 1964 as Information Circular 8240,
Selected List of Bureau of Mines Pub lications on Petroleum and Natural Gas,
1910-62, by V. Vern Hutchison.

As the title indicates, the Bureau of Mines publications included have,
for the most part, a direct and specific relationship to petroleum and natural
gas. In some selections, however, the reports included are applicable to
other energy fuels as well.

Publications are placed within the broad headings where they seem best to
fit, with the contents detailed in a subject index. As an example, reports

1 Librarian (administration--physical sciences and engineering).
¡The author index was compiled by P. Joan Whitlock, library technician, and

the numerical index was compiled by Karen A. Good, library student assist-
ant. Assistance in preparation was given by M. Beth Madden, library aid.
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involving physical and analytical chemistry are often production related but
are categorized in the Chemistry and Instrumental Research section.

AVAILABILITY OF PUBLICATIONS

Bureau of Mines pub lications may be obtained from several maj or sources,
depending on whether they are free or sales publications.

Free publications are usually Reports of Investigations concerned with
recent Bureau research; certain Information Circulars; certain articles (OP i s)
published in the outside press; and some periodical statistical publications.
These publications will be furnished as long as they are in stock, one copy
per requestor, upon request to:

U . S. Department of the Interior
Bureau of Mines
Publications Distribution Branch
4800 Forbes Avenue
Pittsburgh, Pa. 15213

Sales publications include Bulletins reporting the results of major
Bureau programs and investigations of scientific, historical, or economic sig-
nificance; Minerals Yearbooks and preprint chapters; a few Information Circu-
lars; and lists of publications and articles by Bureau scientists. They may
be obtained, at prices indicated from:

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

Orders for these publications must be sent directly to the Government
Printing Office and NOT to the Bureau of Mines. Remittances should be
included with the orders and may be in the form of coupons sold by the Super-
intendent of Documents in sets of 20 for $1, which are good until used, or by
check or money order payable to the Superintendent of Documents. Postage
stamps and foreign money are not acceptable.

The items listed below are not published by the Bureau of Mines but are
listed and indexed as reports by Bureau personnel:

Monographs (cooperative publications; see entry for price and source).

Open-File Reports are unpublished but may be seen at certain offices and
libraries, as shown in individual entries.

Outside Publications COP i s) are articles published in the technical press

(periodicals, proceedings, books). Some of these are avai lable as reprints
from the Publications Distribution Branch. The original publications may be
seen in many libraries.

Patents may be obtained from the U. S. Commissioner of Patents for
50 cents each.
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AD and PB reports may usually be obtained from National Technical Infor-
mation Service (NTIS). Some of these are available only from Defense Documen-
tation Center, as shown.

It is possible to receive free the monthly list of I~ew Publications,
Bureau of Mines" upon request to:

Chief
Division of Technical Reports
U.S. Bureau of Mines
Room 932, Ballston Tower 3
4015 Wi lson Boulevard
Arlington, Va. 22203

OTHER SOURCES OF INFORMTION

The Bureau of Mines maintains Liaison Offices in several States where
infQrmation may be obtained on mineral conservation programs of the respective
areas. In addition, the Bureau maintains research centers and other field
installations where technical questions are answered, literature searches are
performed, and current research and development data are compiled upon request.
The Bureau's Energy Research Centers in Laramie, Wyo., and in Bartlesville,
Okla., have open-files of crude oil analyses and of oilfield brine analyses
and resistivities which are available for study or copy. The Laramie Energy
Research Center collects and correlates data on sulfur and nitrogen compounds
in petroleum in addition to conducting research on petroleum extraction, pro-
cessing, and utilization. The Bartlesville Energy Research Center collects
and indexes information relating to the production, chemistry, thermodynamics,
and environmental aspects of petroleum and natural gas.

Journal articles, originating in the Bureau i s research centers and
offices and published in the scientific and technical press, are sometimes
available in reprint form. The Bartlesville Energy Research Center Library,
Bureau of Mines, P.O. Box 1398, Bartlesville, Okla. 74003, will handle
requests for reprints of articles on petroleum and natural gas and will fur-
nish copies, if available, or make efforts to have them sent from the origi-
nating office.

ABBREVIATIONS AND SYMOLS

B Bulletin (monographic work carrying data of permanent interest).

IC Information Circular (reports results of the work of others).

M Monograph (detailed report of cooperative investigation of special sub-
ject in which the Bureau of Mines and another organization are mutually
interested) .

MPF Motion Picture Film (film made in cooperation with public-spirited
industrial firm or organization).
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MYB Minerals Yearbook (definite statistical and economic work comprising
reviews of the mineral industries in the United States and in many
foreign countries).

OFR Open-File Report (research paper which has not been published and is
available for reading only at specified Offices and Research Centers).

PPS Petroleum Products Survey (fuel survey made in cooperation with the
American Petroleum Institute).

PR Periodical Report (report of current statistical and economic data for
petroleum and natural gas topics, both in the United States and abroad).

RI Reports of Investigations (progress report of significant research devel-
opments of current interest).

SP Special Publication (comprehensive list of Bureau publications and of
articles published outside the Bureau; not included in a regular Bureau
series) .

USP Patent (invention and/or development patented by Bureau personnel).

Two symbols used throughout this bibliography are--

* Available only from Superintendent of Documents, Government Printing
Office, Washington, D. C. 20402, at the price indicated.

t Out of print.

Titles enclosed in parentheses are translations from the language in which the
item was published.
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DRILLING AND COMPLETION RESEARCH

Reports of Investigations

1. RI 7238. Rotary Coring of Appalachian Area Oil-Producing Formations With
Mud or Air, by R. L. Rough. March 1969. 32 pp., 12 figs. (Also
avai lab le from NTIS as PB 184 310).

2. RI 7043. Leonardite and Other Materials as Dril ling-Fluid Dispersants
and Viscosity Control Agents, by M. L. Odenbaugh and R. C. Ellman.
November 1967. 22 pp., 12 figs.

Other Publications

3. Baptist, Oren C. Cable Tools Aid in Arctic Drilling. Drilling, v. 22,
No.4, February 1961, p. 65. (OP 59).

4. Gates, George L., and Harold J. Lechtenberg. Completions--California
Style. Petrol. Eng., v. 34, No. 12, November 1962, pp. 84, 86, 89,
92-93, 96.

5. Kintz, G. M., and F. C. Hill. Reduce Your Drilling Cost With Visual
Training Aids. World Oil, v. 163, No.4, September 1966, pp. 89-92.
(OP 54-66).

PETROLEUM PRODUCTION RESEARCH

Bulletins

6. *B 599. Relative Permeability Studies: Gas-Oil and Water-Oil Systems,
by A. G. Loomis and D. C. Crowell. 1962. 39 pp., 25 figs. 30 cents.

7. *B 607. West Virginia Oilfields Discovered Before 1940, by Charles E.
Whieldon, Jr., and William E. Eckard. 1962. 187 pp., 87 figs. $1.00.
(In cooperation wi th West Virginia Geological and Economic Survey).

8. *B 629. Oilfields in the Williston Basin in Montana, North Dakota, and
South Dakota, by J. R. Hamke, L. C. Marchant, and C. Q. Cupps. 1966.
487 pp., 195 figs. $3.00. (In cooperation with University of Wyoming) .

Monographs

9. M 12. Surface and Shallow Oil-Impregnated Rocks and Shallow Oil Fields
in the United States, compiled by Ball Associates, Ltd. 1965. 375 pp.,
40 figs. Presents the results of a survey conducted in 1964 by Ball
Associates, Ltd., Denver, Colo., on behalf of the Joint Committee on
Petroleum-Impregnated Rocks of the Interstate Oil Compact Commission
and the Bureau of Mines and Geological Survey, U. S. Department of the
Interior.
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10. M 13. Oil Recovery From Gas-Cap Reservoirs: An Engineering Evaluation
of Conservation Practices in Six Reservoirs, by Lewis K. Weaver and
Kenneth F. Anderson. 1966. 106 pp., 70 figs. (In cooperation with
Interstate Oil Compact Commission; available from IOCC, P.O. Box 53127,
Oklahoma City, Okla. 73105).

Technical Progress Report

11. TPR 23. Gas Flood Efficiency Improvement by Polymer Injection, by
Edward L. Burwell and Arlen E. Hunt. March 1970. 8 pp., 3 figs.

Reports of Investigations

12. RI 5713. Effects of Hydraulic Fracturing in Oklahoma Waterflood Wells,
by John P. Powell and Kenneth H. Johnston. 1961. 21 pp., 12 figs.

(In cooperation with Oklahoma Corporation Commission, State of Oklahoma,
and IPAA, Secondary Recovery and Stripper Well Committee).

13. tRI 5733. Radioactive Inert Gases as Tracers for Petroleum Reservoir
Studies, by F. E. Armstrong, W. D. Howell, and J. Wade Watkins. 1961.
15 pp., 8 figs. (In cooperation with Southland Royalty Company).

14. RI 5785. Performance of Partly Depleted Oil Reservoirs During Complete
Gas Repressuring and Gas Cycling, by Alton B. Cook, R. H. Coulter, Jr.,
G. B. Spencer, and F. Sam Johnson. 1961. 23 pp., 6 figs.

15. RI 5788. Oil-Well Logging With Model Equipment: Tests on Noninvaded
Thin Beds With Shielded Electrodes, by C. I. Pierce, R. B. Lowe, and
J. Pasini III. 1961. 19 pp., 11 figs.

16. RI 5800. Subsurface Saline Water Sources for Waterflooding in North
Texas, by Frank Parrish, Jr., and Thomas M. Garland. 1961. 59 pp.,
52 figs. (In cooperation with North Texas Oil and Gas Association).

17. RI 5836. Effect of Methyltrichlorosilane on Permeability of Sandstone
Cores to Gas and Water, by W. L. Schmidt and C. J. Walker. 1961.
16 pp., 11 figs. (In cooperation wi th AGA) .

18. RI5866. The Foam-Drive Process for Increasing the Recovery of Oil, by
A. N. Fried. 1961. 65 pp., 28 figs.

19. tRI 5914. Engineering Study of Water Injection in 14 Oil Reservoirs of
North Louisiana, by Paul Meadows, M. E. Hawkins, L. K. Weaver, and
O. W. Jones. 1962. 143 pp., 63 figs. (In cooperation with Louisiana
Department of Conservation).

20. RI 5920. Effect on Cricondenbar and Other Phase-Boundary Pressures of
Adding Light Hydrocarbons, Nitrogen, and Carbon Dioxide to Oi ls and
Gas-Condensate Fluids, by L. M. Burman, Byron A. Baker, and C. Kenneth
Eilerts. 1962. 41 pp., 13 figs.
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21. RI 5921. A Method of Predicting Performance of Five-Spot Waterfloods in
Stratified Reservoirs Using Streamlines, by R. V. Higgins and
A. J. Leighton. 1962. 23 pp., 21 figs.

22. RI 6072. Performance of Waterfloods in Wichita County, Tex., by Thomas M.
Garland. 1962. 135 pp., 75 figs. (In cooperation with North Texas
Oil and Gas Association) .

23. RI 6093. Physical Properties and Clay Mineral Contents Affecting Suscep-
tibility of Oil Sands to Water Damage, Powder River Basin, Wyoming, by
Eliot J. White, Oren C. Baptist, and Carlon S. Land. 1962. 20 pp.,
4 figs.

24. RI 6098. Rapid Determination of Permeability in Porous Rock, by
Jerry B. F. Champlin. 1962. 9 pp., 3 figs. (In cooperation with
State of Oklahoma).

25. *RI 6134. Petroleum-Engineering Study of Hall-Furney Oilfield, Russell
County, Kansas, by C. H. Riggs, Larman J. Heath, Don C. Ward, and
Ray V. Huff. 1963. 86 pp., 45 figs. $ 1.25. (In cooperation with
Kansas State Board of Health).

26. RI 6196. Reservoir Oil Characteristics, Greater Aneth Area, Utah. Unu-
sual Saturation-Pressure Variations, by R. F. Zaffarano, C. Q. Cupps,
and J. Fry. 1963. 61 pp., 10 figs.

27. RI 6210. Effects of Water Injection on Oil Recovery in Cooke and Grayson
Counties, Tex., by Frank Parrish, Jr. 1963. 82 pp., 59 figs. (In
cooperation with North Texas Oil and Gas Association).

28. tRI 6305. Principles and Computer Techniques for Calculating Performance
of a Five-Spot Waterflood--Two-Phase Flow, by R. V. Higgins and
A. J. Leighton. 1963. 71 pp., 12 figs.

29. RI 6320. Underground Combustion Oil-Recovery Experiment in the Venango
First Sand, Warren County, Pa., by N. A. Caspero, W. T. Wertman, and
W. E. Eckard. 1963. 39 pp., 20 figs. (In cooperation with Quaker
State Oil Refining Corporation).

30. RI 6328. Lithology and Reservoir Properties of the Big Lime, Keener, Big
Injun, Weir, and Berea Horizons, Spruce Creek Field, Ritchie County,
W. Va., by Wallace R. McCord and William E. Eckard. 1963. 16 pp. ,
3 figs. (In cooperation with West Virginia Geological and Economic
Survey) .

31. RI 6389. Areal Variation in Reservoir Oil Characteristics, Newcastle
Sandstone, Greater Clareton Area, Wyo., by C. Q. Cupps, J. Fry, and
R. F. Zaffarano. 1964. 34 pp., 5 figs. (In cooperation with Univer-
sity of Wyoming).
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32. RI 6426. Evaluation by Filter Methods of the Quality of Waters Injected
in Waterfloods, by Kenneth H. Johnston and Joe L. Castagno. 1964.
14 pp., 3 figs. (In cooperation with Oklahoma Corporation Commission
and endorsed by Secondary Recovery and Stripper Well Committee of Inde-
pendent Petroleum Association of America) .

33. RI 6460. Secondary Oil Recovery Possibilities.
Springs Pool, Wirt County, W. Va., by James A.
and Dean W. Boley. 1964. 57 pp., 24 figs.

Cow Run Sand, Burning
Wasson, Harry R. Johnson,

34. RI 6471.
voirs,
1964.

Hydraulic Fracture Treatments in Glade and Clarendon Oi 1 Reser-
Warren County, Pa., by Robert L. Rough and William E. Eckard.
22 pp., 10 figs.

35. RI 6494. A Study of the Feasibility of Using Nuclear Explosions To
Increase Petroleum Recovery, by Charles H. Atkinson and Robert T.
Johansen. 1964. 18 pp., 4 figs. (Italian translation in La Scuola in
Azione, August 1965). (In cooperation with U.S. Atomic Energy
Commission) .

36. RI 6520. Formation Damage Estimated From Water Sensitivity Tests,
Patrick Draw Area, Wyoming, by Eliot J. White, Oren C. Baptist, and
Carlon S. Land. 1964. 20 pp., 13 figs.

37. RI 6546. Theory and Application of Dimensional and Inspectional Analysis
to Model Study of Fluid Displacements in Petroleum Reservoirs, by
A. G. Loomis and D. C. Crowell. 1964. 37 pp.

38. RI 6557. The Effectiveness of Sodium Tripolyphosphate for Improving
Injection Rates of Water Floods, by R. T. Johansen and R. J. Heemstra.
1964. 15 pp. (Data also in Independent Petroleum Monthly, v. 35,
No.9, January 1964, p. 48). (In cooperation with Layton Oil Company,
Independence, Kans.).

39. RI 6603. Oil Recovery From 17 Water-Injection Projects in Clay, Jack,
Montague, and Wise Counties, Tex., by Frank Parrish, Jr., and Paul
Meadows. 1965. 101 pp., 56 figs. (In cooperation with North Texas
Oil and Gas Association).

40. RI 6658. Oil Well Scale Formation in Water flood Operations Using Ocean

Brines, Wilmington, California, by G. L. Gates and W. H. Caraway. 1965.
28 pp., 12 figs.

41. RI 6670. Vertical Flow of Oil and Gas Mixtures in Small-Diameter Siphon-
Type Flowstrings, by G. E. Rennick and R. L. Rough. 1965. 50 pp.,
21 figs.

42. RI 6683. Oil-Reservoir Analysis and Predicted Recovery by Waterflooding,
Clinton Sand, Logan Hocking Oilfield, Hocking County, Ohio, by
D. W. Boley, H. R. Johnson, and W. K. Overbey, Jr. 1965. 43 pp.,
23 figs.
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43. RI 6733. Changing Water-Injection Profiles by Selective Plugging: A
Field Study, by Thomas M. Garland. 1965. 46 pp., 30 figs. (In
cooperation with North Texas Oil and Gas Association) .

44. RI 6735. Efficiency of Gas Displacement From a Water-Drive Reservoir, by
D. C. Crowell, G. W. Dean, and A. G. Loomis. 1966. 29 pp., 6 figs.

45. RI 6756. Carbon Deposition for Thermal Recovery of Petroleum: A Statis-
tical Approach to Research, by Harry R. Johnson and Edward L. Burwell.
1966. 21 pp., 5 figs.

46. RI 6760. Computer Techniques for Calculating Shape Factors and Channel
Volumes From a Potentiometric Model for Use in Waterflood Performance
Calculations, by R. V. Higgins, D. W. Boley, and A. J. Leighton. 1966.
49 pp., 9 figs.

47. RI 6763. Derivation and Application of a Material Balance Equation for
Partly Depleted Oil Reservoirs Repressured With Gas, by Alton B. Cook
and F. Sam Johnson. 1966. 16 pp., 6 figs.

48. RI 6783. Laboratory Investigation of the Response of Guard Electrodes in
Oil-Well Logging, by C. I. Pierce and J. Pasini III. 1966.40 pp.,
31 figs.

49. RI 6798. Oil Recovery by Low-Pressure Gas Drive in the Keener Sand,
Bonds Creek Oilfield, Lafayette District, Pleasants County, W. Va., by
Leo A. Schrider and James A. Wasson. 1966. 46 pp., 21 figs.

50. RI 6804. Laboratory Evaluation of Flow Characteristics of Oil-Producing
Sandstones in Illinois, Indiana, and Kentucky, by Eliot J. White and
Oren C. Baptist. 1966. 20 pp., 11 figs. (In cooperation with Univer-
sity of Wyoming) .

51. RI 6826. Two- and Three-Phase Relative Permeability Studies, by Erle C.
Donaldson and Gordon W. Dean. 1966. 23 pp., 14 figs.

52. RI 6870. Recovery of Additional Oil From Water-Drive Reservoirs, by
Larman J. Heath and C. H. Riggs. 1966. 11 pp., 1 fig.

53. RI 6909. Reservoir Oil Characteristics, Cut Bank Field, Montana, by
C. Q. Cupps and J. Fry. 1967. 36 pp., 8 figs.

54. RI 6917. Theoretical and Field Water flood Performance, Kane Sand, Kane
Oilfield, Elk County, Pa., by Leo A. Schrider, John R. Duda, and
Harry R. Johnson. 1967. 26 pp., 12 figs.

55. RI 6942. Underground Combustion Oil-Recovery Experiments in the Venango
Second Sand, Reno Pool, Venango County, Pa., by G. G. Campbell,
E. L. Burwell, T. E. Sterner, and L. L. Core. April 1967. 45 pp.,
28 figs. (In cooperation wi th Quaker State Oil Refining Corp.,
Bradford, Pa.).
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56. RI 6943. Predicted Oil Recovery by Waterflood and Gas Drive, Bradford
Third and Sartwell Sands, Sartwell Oilfield, McKean County, Pa., by
John R. Duda, William K. Overbey, Jr., and Harry R. Johnson. April
1967. 56 pp., 22 figs.

57. RI 6960. Deposition of Barium Sulfate From Sea Water in Oil-Well Rotary
Pumps, by G. L. Gates and W. H. Caraway. June 1967. 16 pp., 7 figs.

58. RI 6978. Effects of Ultrasonic Energy on Fluid Flow in Porous Media, by
C. A. Komar and C. I. Pierce. July 1967. 12 pp., 2 figs.

59. RI 6992. Reservoir Study of the William Kaufman Lease, Clover-Rush Run
Oilfield, Roane County, W. Va., by Karl-Heinz Frohne. July 1967.
17 pp., 7 figs.

60. RI 7006. Unique Properties of Permeability Curves of Concern to Reser-
voir Engineers, by R. V. Higgins, D. W. Boley, and A. J. Leighton.
August 1967. 19 pp., 16 figs.

61. RI 7007. Prospects for Secondary Recovery of Oil by Waterflooding,
Mitchell and Berea Sands, Lower Newport Field, Newport Township, Wash-
ington County, Ohio, by James A. Wasson. August 1967. 22 pp., 6 figs.

62. RI 7011. Computer Techniques for Predicting Three-Phase Flow in Five-
Spot Waterfloods, by R. V. Higgins and A. J. Leighton. August 1967.
45 pp., 7 figs.

63. RI 7032. Reservoir Evaluation, I. D. Morgan Lease, Smithfield Oilfield,
Grant District, Wetzel County, W. Va., by Charles E. Whieldon, Jr., and
C. David Locke. October 1967. 17 pp., 7 figs.

64. RI 7044. Laboratory Investigation of the In Situ Combustion Process for
Recovering Pennsylvania Grade Crude Oil, by T. E. Sterner and
W. T. Wertman. November 1967. 30 pp., 11 figs.

65. RI 7049. Secondary Oi l-Recovery Possibi lities in the Basal Greenbrier
Dolomite Zone, Sycamore-Millstone Field, Sherman District, Calhoun
County, W. Va., by James A. Wasson. November 1967. 20 pp., 8 figs.

66. RI 7052. Gravitational Pressure Gradient in Oil Reservoirs Containing
Free Gas. Model Studies of the Elk Hills Oilfield, California, by
O. C. Baptist. December 1967. 19 pp., 6 figs. (In cooperation with
University of Wyoming) .

67. RI 7056. Waterflooding of Oilfields in Nebraska, by Joseph N. Harstead,
Donald P. Blasko, and Pau 1 Biggs. December 1967. 97 pp., 51 figs.

68. RI 7111. Improved Method for Calculating Areas and Shape Factors of Flow
Nets, by R. V. Higgins and A. J. Leighton. April 1968.32 pp., 3 figs.
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69. RI 7144. Laboratory Oil-Recovery Experiments Using Ultrasonic Energy, by
C. I. Pierce and C. A. Komar. June 1968. 8 pp., 1 fig.

70. RI 7161. Performance of a Low-Permeability Sandstone Oil Reservoir, West
Avant Field, Osage County, Okla., by Kenneth H. Johnston. July 1968.
28 pp., 9 figs. (In cooperation with State of Oklahoma and recommended
by Independent Petroleum Association of America--Oil Recovery Commit-
tee). (Also available from NTIS as PB 180 074).

71. RI 7272. Gasflood Performance Prediction for the Cooper Sand of the Fork
Run Pool, Warren and McKean Counties, Pa., by K-H. Frohne,
L. A. Schrider, and M. K. Romeo. 1969. 49 pp., 10 figs. (Also avail-
able from NTIS as PB 184 819).

72. RI 7277. Factors Affecting Detonation Velocities of Desensitized Nitro-
glycerin in Simulated Underground Fractures, by J. S. Miller,
W. D. Howell, J. L. Eakin, and E. R. Inman. July 1969. 19 pp., 9 figs.

(Also available from NTIS as PB 185 550).

73. RI 7278. Effects of Pressure, Temperature, and Type of Oil on Vaporiza-
tion of Oil During Gas Cycling, by Alton B. Cook, F. Sam Johnson,
George B. Spencer, Abdo F. Bayazeed, and C. J. Walker. July 1969.
26 pp., 9 figs. (Also available from NTIS as PB 185 551).

74. RI 7296. Laboratory Oil-Recovery Tests With Ultrasonically Formed Emul-
sions, by C. A. Komar and H. A. W. Moore. 1969. 14 pp., 3 figs.

(Also available from NTIS as PB 187 743).

75. RI 7342. Fluid Flow in Channels, Capillaries, and Porous Media Under the
Influence of an Electric Field, by L. C. Headley, C. I. Pierce, and
W. K. Sawyer. 1970. 33 pp., 15 figs.

76. RI 7359. Method for Testing Rate of Gas Diffusion in Crude Oi 1 by Peri-
odic Measurements of Concentration Profiles, by G. T. Brow, C. Q. Cupps,
and J. Fry. 1970. 22 pp., 7 figs. (In cooperation with University of
Wyoming) .

77. RI 7401. Waters for Waterflooding San Joaquin Valley, Calif., Petroleum
Reservoirs, by G. L. Gates and W. H. Caraway. June 1970. 18 pp.,
4 figs.

78. RI 7443. Optimization of Carbon Deposition Experiments in Thermal Oil
Recovery by Statistical Analysis, by A. W. Effinger and L. A. Schrider.
1970. 17 pp., 2 figs.

79. RI 7465. Evaluation and Comparison of Red Fork Sand Waterflood Projects
in Oklahoma, by Kenneth H. Johnston. 1970. 45 pp., 2 figs. (In coop-
eration with State of Oklahoma).

80. RI 7469. Waterflooding of Oilfields in Wyoming to 1968, by Paul Biggs
and Charles A. Koch. 1970. 147 pp., 32 figs.
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Information Circulars

81. *IC 7982. Oil Production in West
Three Parts). 2. Maxton Sand,
Charles E. Whieldon, Jr., 1961.
IC 7972; Pt. 3 - IC 8036).

Virginia by Waterflooding, 1959 (in
Burton Field, Wetzel County, by
14 pp., 8 figs. 20 cents. (Pt. 1 -

82. IC 8036. Oil Production in West Virginia by Waterflooding, 1959 (in
Three Parts). 3. Berea Sand, Griffithsville Field, Lincoln County, by
Charles E. Whieldon, Jr. 1961. 12 pp., 7 figs. (Pt. 1 - IC 7972;
Pt. 2 - IC 7982).

83. IC 8038. Developments in Waterflooding and Pressure Maintenance in Osage
County, Okla., Oilfields, 1961, by Kenneth H. Johnston and Joe L.
Castagno. 1961. 38 pp., 17 figs. (In cooperation with Oklahoma Cor-
poration Commission) .

84. tIC 8145.
Mediums:

Velocity of Sound in Petroleum Reservoir Rocks and Other
A Bibliography, by C. A. Komar. 1963. 51 pp.

85. IC 8146. Ultrasonic Phenomena and Methods of Measurement: A Bibliog-
raphy, by C. A. Komar and J. Pasini III. 1963. 31 pp.

86. IC 8148. Paraffin and Other Blocking Agents That Interfere With Petro-
leum Production: A Bibliography, by J. Pasini III. 1963. 34 pp.

87. IC 8175. The Application of Hydraulic Fracturing in the Recovery of Oil
by Waterflooding: A Summary, by James A. Wasson. 1963. 10 pp.

88. IC 8177. Oil Recovery by Miscible-phase Displacement:
by L. K. Weaver, W. D. Dietzman, and M. E. Hawkins.

A Bibliography,
1963. 27 pp.

89. IC 8178. Three Waterflooding Projects and a Pressure-Maintenance Project
in Butler and Cowley Counties, Kans., by Kenneth H. Johnston and Joe L.
Castagno. 1963. 43 pp., 16 figs. (In cooperation with Division of
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Northcutt Ely. 1961. 215 pp. (Also available from NTIS as
PB 192 203).

723. IC 8023. The Soviet Seven-Year Plan (1959-65) for Oil, by Donald J.
Frendzel. 1961. 17 pp., 1 fig.

724. *IC 8062. Petroleum Refineries, Including Cracking Plants, in the
United States, January 1, 1961, by C. E. Hennig. 1961. 12 pp.
15 cents. See item 790 for later versions.

725. *IC 8105. Predicting Suitability of Variable-Composition Liquefied
Petroleum Gases for Use in Appliances, by Joseph Grumer. 1962. 12 pp.,
3 figs. 20 cents.

726. *IC 8155. Production of Mineral Fuels and Hydropower in the United
States Since 1800, by R. M. Gooding. 1963. 33 pp., 18 figs.
30 cents.

727. *IC 8203. The Petroleum Industry of Iran, by L. Nahai and C. L. Kimbell.
1963. 112 pp., 33 figs. $1.00.
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728. tIC 8240. Selected List of Bureau of Mines Publications on Petroleum
and Natural Gas, 1910-62, by V. Vern Hutchison. 1964. 98 pp. (In
cooperation with State of Oklahoma).

729. IC 8242. Sumary Energy Balances for the United States: Selected Years
1947-62, by Warren E. Morrison. 1964. 32 pp., 11 figs.

730. IC 8259. Petroleum Coke on the West Coast of the United States. Its
Production, Utilization, and Role in the Conservation of Petroleum, by
William J. Kemnitzer and Curt D. Edgerton, Jr. 80 pp., 10 figs.

731. IC 8364. Petroleum and Oil Shale Research of the Bureau of Mines, Fis-
cal Year 1966, by Staff, Bureau of Mines--Petroleum Research. January
1968. 52 pp.

732. *IC 8384. An Energy Model for the United States, Featuring Energy Bal-
ances for the Years 1947 to 1965 and Projections and Forecasts to the
Years 1980 and 2000, by Warren E. Morrison and Charles L. Readling.
July 1968. 127 pp., 16 figs. 70 cents.

733. *IC 8408. Impact of Petroleum Development in the Gulf of Mexico, by
L. K. Weaver, C. J. Jirik, and H. F. Pierce. 1969. 58 pp., 19 figs.
70 cents.

734. *IC 8414. A Method of Measuring the Costs and Benefits of Applied
Research, by John W. Sprague. 1969. 42 pp., 1 fig. 50 cents.

735. IC 8448. Petroleum and Oil-Shale Research of the Bureau of Mines, Fis-
cal Years 1967-68, by Bill Linville. February 1970. 162 pp., 61 figs.

736. *IC 8472. Changing Investment Patterns of the U. S. Petroleum Industry,
1950-68, by Harry R. Johnson. 1970. 23 pp., 8 figs. 35 cents.

737. 'laC 8478. Bibliography of Investment and Operating Costs for Chemical
and Petroleum Plants, January-December 1969, by Sidney Katell and
John R. Duda. 1970. 162 pp. $ 1. 25. Earlier publications in this
series, which was produced in cooperation with American Association of
Cost Engineers, follow:

tIC 7966. 1959. 'laC 8265. 1964. 65ç
*IC 8035. 1960. 50ç *IC 8297. 1965. 60ç
*IC 8117. 1961. 40ç *IC 83tl6. 1966. 65ç
*IC 8180. 1962. 35ç *IC 8386. 1967. $1.00
*IC 8217. 1963. 65ç *IC 8415. 1968. $1.25

738. *IC 8482.
Parts) .
159 pp.

Sumary of Mining and Petroleum Laws of the World (in Five
Part 1. Western Hemisphere, by Northcutt Ely. 1970.
$ 1. 25.

739. *IC 8499. A Simplified Oil and Gas Well Information Retrieval System,
by Jerry G. Craig. 1970. 22 pp., 2 figs. 35 cents.
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Other Pub lications

740. Blade, O. C. Index to Names of Oil and Gas Fields in Oklahoma, 1968.
Mid-Continent Oil & Gas Association, Kansas-Oklahoma Division, May
1969, 313 pp. (OP 74-69).

741. Corey, Richard C. Fuels and Their Utilization. Ch. in Riegel's Indus-
trial Chemistry, Reinhold Publishing Co., New York, 1962, pp. 36-65.

(OP178).

742. Dozois, C. L., R. W. Hurn, and R. L. Mills. Graphic Cam Programer Is
Easily Changed. Control Eng., v. 10, No.7, July 1963, p. 131.

(OP 207).

743. Friedel, R. A., and A. J. Nalwalk. Characterization of Carbonaceous
Material From the Puerto Rico Trench of the Atlantic Ocean. Nature

(London), v. 217, No. 5126, Jan. 27, 1968, pp. 345-347. (OP 98-68).

744. Gealy, Edgar J., and Anton W. T. Wei. Mainland China. Min. J. Mining,
Ann. Rev., 1967, pp. 270-273. (OP 85-67).

745. Gooding, R. M. Petroleum and Other Liquid Fuels. Fuels, by Staff,
Bureau of Mines, under the direction of L. L. Newman, in sec. 7, Fuels
and Furnaces, Standard Handbook for Mechanical Engineers, ed. by
T. Baumeister and L. S. Marks. McGraw-Hill Book Co., New York, 7th
ed., 1967, pp. 7-20 through 7-30. (OP 156-67).

746. Herdlick, J. A. U. S. Bureau of Mines Program in Alaska. Min. Eng.,
v. 13, No. 12, December 1961, pp. 1343-1346. (OP 357).

747. Hibbard, Walter R. A Look Ahead at Synthetic Hydrocarbon Technology.
J. Petrol. Technol., v. 19, No. 10, October 1967, pp. 1329-1333.

(OP 148-67).

748. Hibbard, Walter R., Jr. Mineral Resources: Challenge or Threat.
Science, v. 160, No. 3824, Apr. 12, 1968, pp. 143-149.

749. K~tell, Sidney. Process Evaluation in a Research Program. Cost Eng.,
v. 8, No.2, April 1963, pp. 4-13. (OP 425).

750. Kaufman, Alvin. International Offshore Leasing Practices. J. Petrol.
Technol., v. 22, No.3, March 1970, pp. 247-252. (OP 50-70).

751. Lindley, J. R. The Case for Technical Illustration. Graphic Sci., v. 3,
No.2, February 1961, pp. 20-21. (OP 473).

752. Linville, C. C. (Bill). BuMines Research Center Aids Efficient Use of
Oil. The Oil Daily, Aug. 25, 1969, pp. 4, 24. (OP 130-69).

753. Linville, C. C. (Bill). BuMines Research Center Marks 50th Year. Mid-
American Oil and Gas Reporter, v. 10, No. 10, January 1968, pp. 6-9.
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754. Linville, C. C. (Bill). Developing an In-House Writing Course for Engi-
nee~s and Scientists. Proc. 16th Internat. Tech. Communications Conf.,
Soc. Tech. Writers and Publishers, Inc., Washington, D.C., May 14-17,
1969, v. 16, pp. B152-B16l. (OP 59-69).

755. Meyer, Richard F., and Curt D. Edgerton, Jr. Petroleum and Natural Gas.
Ch. in U. S. Geological Survey Professional Paper 580, 1968, pp. 145-
163. $4.50.

756. Mills, G. Alex, and John S. Tosh. Non-energy Uses for Fuels. Proc.
North American Fuels Technol. Conf., Ottawa, Canada, May 3l-June 3,
1970, pp. 9.1-9.14. (OP 46-71).

757. Morrison, Warren E. The Energy Dilemma--Which Fuel, What Market, When?
SME Fall Meeting, Rocky Mountains Min. Conf., Phoenix, Ariz., Oct. 7-9,
1965, preprint 65 K 302. 26 pp. (OP 104-65).

758. Perry, Harry, and Carl C. Anderson. Fuel Technology in the United
States. J. Inst. Fuel, v. 34, No. 249, October 1961, pp. 421-439.

(OP 630).

759. Spencer, John D. Instant Tips for Authors. STWP Rev., v. 13, No.3,
July 1966, p. 18. (OP 84-66).

760. Vogely, William A. Analytical Uses of Energy Balances. Proc. 7th World
Power Conf., Moscow, Oct. 20-24,1968, Sec. B, Paper 84, 15 pp.

(OP 160-68).

761. Voge1y, William A. Analytical Uses of Energy Balances. IEEE Spectrum,
v. 6, No.5, May 1969, pp. 57-63. (OP 67-69).

762. Vogely, William A. Pattern of Energy Consumption in the United States.
American Chemical Society Meeting, Detroit, Mich., April 1965, v. 9,
No.2, pp. 205-221 (preprints). (OP 151-65).

763. Vogely, William A., and Warren E. Morrison. Pattern of Energy Consump-
tion in the United States, 1947 to 1965 and 1980 Projected. World
Power Conf., Tokyo Sectional Meeting, Oct. 16-20, 1966, Paper 83,
24 pp. (OP 206-68).

764. Vogely, William A., and Warren E. Morrison. Patterns of U.S. Energy
Consumption to 1980. IEEE Spectrum, v. 4, No.9, September 1967,
pp. 81-86. (OP 205-68).

765. Zaffarano, Richard F. Comparison (1958-63) Producing Technologies and
Expenses in U. S. Petro leum Industry. Producers Monthly, v. 32, No.5,
May 1968, pp. 8-9. (OP 177-68).
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STATISTICAL PUBLICATIONS

Minerals Yearbooks

766. *MB, 1960, Volume II, Fuels. 1961, 509 pp. , 44 figs. $2.50.

767. "(MYB, 1961, Volume II, Fuels. 1962, 499 pp. , 44 figs. $2.50.

768. *MYB, 1962, Volume II, Fuels. 1963, 531 pp. , 47 figs. $2.50.

769. i(MYB, 1963, Volume II, Fuels. 1964, 531 pp. , 47 figs. $2.50.

770. '''MYB, 1964, Volume II, Mineral Fuels. 1965, 509 pp. , 52 figs. $2.75.

771. '''MYB, 1965, Volume II, Mineral Fuels. 1967, 465 pp. , 48 figs. $ 2.50.

772. *MYB, 1966, Volumes I-II, Metals, Minerals and Fuels. 1967, 1352 pp.,
35 figs. $5.00.

773. i(MYB, 1967, Volu¡nes I-II, Metals, Minerals and Fuels. 1968, 1262 pp.,
46 figs. $6.25.

774. i'MB, 1968, Volumes I-II, Metals, Minerals and Fuels. 1969, 1208 pp.,
46 figs. $6.25.

775. *MYB, 1969, Volumes I-II, Metals, Minerals, and Fuels. 1970, 1194 pp.,
44 figs. $6.00.

776. *Natural Gas, by William B. Harper and Leonard L. Fanelli. 1970, 29 pp.,
2 figs. 20 cents (preprint chapter from 1969 Yearbook) .

777. *Natural Gas Liquids, by William B. Harper and Leonard L. Fanelli.
1970, 17 pp., 2 figs. 15 cents (preprint chapter from 1969 Yearbook).

778. *Crude Petroleum and Petroleum Products, by James G. Kirby and Betty M.
Moore. 1970, 112 pp., 7 figs. 50 cents (preprint chapter from 1969
Yearbook) .

Information Circulars

779. *IC 8411. Supply and Demand for Energy in the United States by States
and Regions, 1960 and 1965 (in Four Parts). Part 4. Petroleum and
Natural Gas Liquids, by Lulie H. Crump and Phillip N. Yasnowsky. 1969,
25 pp., 4 figs. 55 cents.

780. *IC 8434. Supply and Demand for Energy in the United States by States
and Regions, 1960 and 1965. Integrated Energy Balances and Energy
Flows (Prepared from Four Parts), by R. F. Zaffarano, P. N. Yasnowsky,
L. H. Crump, and W. Y. Mo. 1970, 546 pp., 13 figs. $5.00.
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Mineral Industries Surveys

781. MIS. Crude Oil and Product Pipeline Mileage in the United States.
(Triennially) .

782. MIS. District V Petroleum Demand. (Monthly) .

783. MIS. District V Petroleum Statement. (Monthly) .

784. MIS. Fuel Oil Shipments. (Annually) .

785. MIS. Injuries, Oil and Gas. (Annually) .

786. MIS. Liquefied Petroleum Gas Shipments. (Annually) .

787. MIS. Natural Gas. (Monthly, Annually) .

788. MIS. Natural Gas Processing Plants. (Biennially) .

789. MIS. Petroleum Forecast. (Monthly) .

790. MIS. Petroleum Refineries in the United States and Puerto Rico.
(Annually) .

791. MIS. Petroleum Statement. (Monthly, Annually).

Foreign Mineral Report

792. FM. International Petroleum Annual.

OPEN-FILE REPORTS

793. OFR 4. Bush A-6 Test Well. 1961. (Available for reference at the
office of the General Manager, Helium Operations, Amarillo, Tex.).

794. OFR 15. Tocito No. 1 Well. 1961. (Available for reference at the
office of the General Manager, Helium Operations, Amarillo, Tex.).

795. OFR 41. Geological and Engineering Data for the Circle Ridge Oil Field,
Fremont County, Wyo., by G. E. Vaughn, Jr., J. Wade Watkins, Bruce G.
Gray and H. F. Coffer. 1964. (Available for reference at Energy
Research Center, Laramie, Wyo.; Energy Research Laboratory, Morgantown,
W. Va.; at Petroleum Research Laboratory, San Francisco, Calif.; and
at Central Library of Department of the Interior, Washington, D. C.) .

796. OFR 4-65. See OFR 15-67.

797. OFR 5-65. Exploratory Tests on the Effects of Magnetic Fields on the
Flow of Brine in Petroleum-Reservoir Rock Samples, by R. A. Morris and
C. I. Pierce. 1965. (Available for reference at Energy Research
Center Libraries in Laramie, Wyo., Morgantown, W. Va., and Bartles-
ville, Okla.; at Petroleum Research Laboratory, San Francisco, Calif.;
and at Central Library of Department of the Interior, Washington,
D.C.) .



75

798. OFR 1-66. Aerosols in Air Pollution Systems: A Non-Critical Review of
Literature, by David F. Dever. July 1965. 27 pp. (Available for
reference at Energy Research Center Library, Bart lesvi 1 le, Okla.).

799. OFR 2-67. Reservoir Oil Analyses, Clark's Fork North Field, Mont., by
C. Q. Cupps and J. Fry. 1967. (Available for reference at libraries
of Energy Research Centers in Laramie, Wyo., Bartlesville, Okla., and
Morgantown, W. Va.; at Petroleum Research Office, San Francisco,
Calif.; and at Central Library of Department of the Interior, Wash-
ington, D. C.) .

800. OFR 3-67. Reservoir Oil Analyses, Denver-Julesburg Basin, Colo., by
c. Q. Cupps and J. Fry. 1967. (Available for reference at Libraries
of Energy Research Centers in Laramie, Wyo., Bartlesville, Okla., and
Morgantown, W. Va.; at Petroleum Research Office, San Francisco,
Calif.; and at Central Library of Department of the Interior, Wash-
ington, D.C.).

801. OFR 4-67. Reservoir Oil Analyses, Gebo Field, Wyo., by C. Q. Cupps and
J. Fry. 1967. (Available for reference at libraries of Energy
Research Centers in Laramie, Wyo., Bartlesville, Okla., and Morgan-
town, W. Va.; at Petroleum Research Office, San Francisco, Calif.; and
at Central Library of Department of the Interior, Washington, D.C.).

802. OFR 13-67. Core Analysis Results of Appalachian Oil-Reservoir Rock, by
Charles E. Whieldon, Jr., and Franklin D. Slagle. October 1967.
122 pp., 1 fig. (Available for reference at Morgantown Energy
Research Laboratory, Morgantown, W. Va., and at Bartlesville Energy
Research Center Library, Bartlesville, Okla.).

803. OFR 15-67. Thermal Decomposition of Organic Nitrogen and Sulfur Com-
pounds. A Survey of Chemical Abstracts 1956 to 1962, by Irven A.
Jacobsen, Jr. (Supplement to IC 7947). 1967. (Available for refer-
ence at Research Center Libraries, Bartlesville, Okla., Laramie, Wyo.,
and Morgantown, W. Va., and at Central Library of the Department of
the Interior, Washington, D. C.) .

804. OFR 2-68. Well Data on Government-Owed Wells in the Cliffside Gasfield.
1968. (Available for reference at the office of the Assistant
Director--Helium, Bureau of Mines, Washington, D.C., and at the office
of the General Manager, Helium Operations, Amarillo, Tex.).

805. OFR 14-68. Data From Gasbuggy Experiment. 1968. (Bureau of Mines is
contributing gas, water, and core analyses at this time). (Available
for reference at Bureau of Mines libraries in Denver, Colo., and
Bartlesville, Okla.; at Nevada Southern University Library, Las Vegas,
Nev.; and at Division of Technical Information Extension, Atomic
Energy Commission, Oak Ridge, Tenn.).
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806. OFR. Properties and Lithology of Appalachian Area Oil-Producing Forma-
tions Rotary Cored With Mud or Air, by R. L. Rough. September 1968.
92 pp. (Available for reference at Energy Research Center Libraries
in Morgantown, W. Va., and Bartlesville, Okla.).

807. OFR 3-69. Rotary Diamond Coring of Appalachian Area Oilfields Using Mud
and Air, by R. L. Rough. 1969. (Supplements RI 7238). (Available
for reference at Energy Research Laboratory, Morgantown, W. Va.).

808. OFR 5-69. Combustion and Related Phenomena in a Constant Volume Bomb,
by C. F. Ellis, J. O. Chase, and R. W. Hurn. Mar. 5, 1969. 44 pp.,
24 figs. (Available for reference at Bureau of Mines Libraries in
Pittsburgh, Pa., Bartlesville, Okla., Laramie, Wyo., Morgantown,
W. Va.; at Petroleum Research Office, San Francisco, Calif.; and at
Central Library of Department of the Interior, Washington, D. C.) .

(Also available from NTIS as PB 184 706).

809. OFR 14-69. Methane: Bibliography of the Thermodynamic and Transport
Properties Above 300 K, by R. T. Moore, R. H. Harrison, and
D. R. Douslin. 1969. 133 pp. (Available for reference at Energy
Research Center Library, Bartlesville, Okla.). (Also available from
NTIS as PB 186 243). (Contribution 168).

810. OFR 7-70. Physical Properties of Sulfur Compounds. A Literature Review

(Ci to Ci 3) Through 1955, by W. E. Haines, R. V. Helm, and Janice L.
Stephens. October 1969. 112 pp. (Available for reference at
Research Center Libraries in Laramie, Wyo., Bartlesville, Okla., and
Morgantown, W. Va.). (Also available from NTIS as PB 193 342).

811. OFR 8-70. Physical Properties of Sulfur Compounds. A Literature Review
(Ci4 and Up) Through 1955 of the Higher Molecular-Weight Compounds, by
R. V. Helm. October 1969. 53 pp. (Available for reference at
Research Center Libraries in Laramie, Wyo., Bartlesville, Okla., and
Morgantown, W. Va.). (Also avai lable from NTIS as PB 193 343).

812. OFR 9-70. Physical Properties of Sulfur Compounds--A Literature Review

(C¡-Cn)--1956-l960, by R. V. Helm. October 1969. 56 pp. (Available
for reference at Research Center Libraries in Laramie, Wyo., Bartles-
ville, Okla., and Morgantown, W. Va.). (Also available from NTIS as
PB 193 344).

813. OFR 11-70. The Impact of Corporate Diversification on the Mineral
Industry, by D. F. Klyce and R. Sullentrop. 1970. 45 pp., 9 figs.

(Available for reference at Bureau of Mines Libraries in Albany,
Oreg., Bartlesville, Okla., Denver, Colo., Minneapolis, Minn., and
Pittsburgh, Pa.; at Western Field Operation Center, Spokane, Wash.,
and Alaska Field Operation Center, Juneau, Alaska; at Mineral Supply
Field Offices at Knoxville, Tenn., Dallas, Tex., Socorro, N. Mex.,
Tucson, Ariz., Laramie, Wyo., Salt Lake City, Utah, San Francisco,
Calif., Reno, Nev., and Anchorage and Fairbanks, Alaska; and at
Central Library of Department of the Interior, Washington, D.C.).
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PATENTS

814. USP 3,002,002. Reduction of the Thiophene Nucleus, by Irving Wender and
Milton Orchin. Sept. 26, 1961.

815. USP 3,002,091. Method for Tracing the Flow of Liquids by Use of Post
Radioactivation of Tracer Substances, by Frederick E. Armstrong.
Sept. 26, 1961.

816. USP 3,027,750. Apparatus for Studying Phase Relationships of Gases and
Gas Mixtures, by Luther Warren Brandt, Lowell Stroud, and William M.
Deaton. Apr. 3, 1962.

817. USP 3,031,287. Process for Manufacturing Mixtures of Hydrogen, Carbon
Monoxide, and Methane, by Homer E. Benson and Joseph H. Field.
Apr. 24, 1962.

818. USP 3,073,387. Method for Removal of Liquid and Solid Materials From
Gas-Well Bores, by Herbert N. Dunning and C. J. Walker. Jan. 15, 1963.

(Also privately released as Canadian Patent 672,127. Oct. 15, 1963).

819. USP 3,140,148. Method of Treating Exhaust Gases With Urania-Containing
Catalysts, by Lawrence J. E. Hofer and Robert B. Anderson. July 7,
1964.

820. USP 3,150,923. Process for Removing Sulfur Dioxide From Gases, by
Daniel Bienstock and J. H. Field. Sept. 29, 1964.

821. USP 3,181,929. Corrosion Inhibitor for Solutions of Alkaline Carbonates,
by J. H. Field and D. Bienstock. May 4, 1965.

822. USP 3,195,354. Inclined-Piston Dead-Weight Pressure Gage, by
D. R. Douslin. July 20, 1965.

823. USP 3,260,118. Inclined-Piston Dead-Weight Pressure Gage, by Donald R.
Douslin. July 12, 1966.

824. USP 3,369,605. Method of Treating Oil Wells To Prevent Water Coning, by
Erle C. Donaldson and Calvin H. Riggs. Feb. 20, 1968.

825. USP 3,378,336. Ion Exchange Process for Desulfating Natural Brines, by
D. R. George and J. M. Riley. Apr. 16, 1968.

826. USP 3,429,679. Process for Improving the Heating Values of Fuel Gases,
by S. Friedman and R. W. Hiteshue. Feb. 25, 1969.

827. USP 3,508,613. Chemical Disaggregation of Rock Containing Clay Minerals,
by RayV. Huff and LarmanJ. Heath. Apr. 28, 1970.
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MOTION PICTURE FILM

828. MPF. The Minerals Challenge. (16 mm., sound, color; 27 minutes.)
Sponsored by the Natural Resources Division of the Union Pacific
Company.

NATIONAL TECHNICAL INFORMTION SERVICE (NTIS) REPORTS

829. Items listed below may be ordered from NTIS:

Bulletinß: Open-File Reports:

7133 (PB 189 903)
7161 (PB 180 074)
7197 (AD 683 748)
7238 (PB 184 310)
7241 (PB 183 386)
7272 (PB 184 819)
7273 (PB 184 820)
7277 (PB 185 550)
7278 (PB 185 551)
7296 (PB 187 743)
7304 (PB 187 722)
7310 (PB 188 557)
7325 (AD 698 742)

5-69 (PB 184 706)
14-69 (PB 186 243)
7-70 (PB 193 342)
8-70 (PB 193 343)
9-70 (PB 193 344)

627 (AD 701 576)

Reports of Investigations:

Outside Publications:

Information Circulars:

308 (AD 269 046)
309 (AD 272 396)
317 (PB 146 580)
318 (AD 219 970; PB 146 601)
511 (AD 251 623; PB 154 918)
695 (AD 249 544; PB 154 069)
10-65 (PNE 3001)
96-66 (AD 630 678)
9-67 (AD 647 787)
49-67 (PNE 1000)
76-70 (AD 667 818)

8017 (PB 192 203)



Under the provisions of the law, certain
libraries are designated by Congress as de-
positories for printed publications issued by
the Government agencies. Through these li-
braries, various documents printed by the
Government Printing Offce are made avail-
able to residents of every State. Distribution
of these printed publications is made by the
Superintendent of Documents.

Many of these depository libraries also re-
ceive multilthed publications of the Bureau
of Mines, particularly the Reports of Investi-
gations and the Information Circulars, which
are distributed mainly by the Bureau. Li-
braries maintaining a file of Bureau of Mines
publications are the best sources for reports
published by the Bureau when the publica-
tions are out of print or copies no longer
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are available from the Superintendent of
Documents or the Bureau.

In the United States some libraries main-
tain complete files of Bureau reports;
others carry only selected series. The follow-
ing list contains the names and locations of
depository libraries receiving various series
of reports and documents issued by the Bu-
reau of Mines. The figures in parentheses,
following the names of the libraries, indicate
the type of Bureau publications generally re-
ceived on a regular basis by each library.

(1) Reports of Investigations and In-
formation Circulars.

(2) Bulletins.

(3) Minerals Yearbooks.

State City Library and Type of Publication Received

Alabama______________ Alexander City__________ Alexander City State Junior College (2,3).
Auburn_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Auburn University, Ralph Brown Draughon Library (1, 2, 3).
Birmingham____________ Birmingham Public (1,2,3).

Birmingham Southern University, M. Paul Philips Library
(1, 3).

Enterprise_ _ _ _ _ _ _ _ _ _ _ _ _ _ Enterprise State Junior College (3).
Florence________________ Florence State College, Coller Library (3).
Gadsden_______________ Gadsden Public (2,3).
Huntsvile______________ University of Alabama (1,2,3).
Jacksonvile_____________ Jacksonvile State University, Ramona Wood Library (3).
Mobile_________________ Mobile Public (1,2,3).

Spring Hil College (3).
N ormal _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Alabama Agricultural and Mechanical College, Carnegie

Library (3).
St. Bernard_____________ St. Bernard College (3).
Troy___________________ Troy State College (3).
Tuskegee Institute_______ Tuskegee Institute, Holls Burke Frissell Library (2, 3).
University______________ University of Alabama (3).

Alaska________________ Anchorage______________ Alaska Methodist University (3).
Anchorage Community College (1,2, 3).

College_ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ University of Alaska (1, 2, 3).

Arizona_______________ Flagstaff_______________ Northern Arizona University (1,2,3).
Phoenix_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Department of Library and Archives (1, 2, 3).

Phoenix Public (1, 2, 3).
Tempe_________________ Arizona State University (1,2,3).
Tucson_________________ University of Arizona (1,2,3).
Yuma__________________ Yuma City-County (1,2,3).

Arkansas______________ Arkadelphia____________ Ouachita Baptist University, Riley Library (3).
College Heights _ _ _ _ _ _ _ _ _ Arkansas A&M College (3).
Conway _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Hendrix College, O. C. Bailey Library (3).
Fayettevile_____________ University of Arkansas (1,2,3).
Little Rock_ _ _ _ _ _ _ _ _ _ _ _ _ Little Rock Public (1, 3).

Magnolia_______________ Southern State College, J. M. Peace Library (2,3).
Russellvile _ _ _ _ _ _ _ _ _ _ _ _ _ Arkansas Polytechnic College (3).
Searcy _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Harding College, Harding Memorial Library (3).
State College_ _ _ _ _____ _ _ Arkansas State University, Dean B. Ells Library (1,2,3).
Walnut Ridge___________ Southern Baptist College, Felix Goodson Library (3).



80

State City Library and Type of Publication Receved

Calüornia_ _ _ ___ __ _ _ _ _ _ Anaheim_ _ ___ _ _ _ _ __ _ _ _ _ Anaheim Public (3).
Arcata _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Humboldt State College (1, 2, 3).
Bakersfield_____________ Kern County Free (1,2,3).
Berkeley _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ University of California (I, 2, 3).

Chico _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Chico State College (3).
ClaremonL_____________ Pomona College, Honnold Library (1,2,3).
Culver City_____________ Culver City (3).
Davis__________________ University of California (1, 2, 3).
Downey________________ Downey City (3).
Fresno_________________ Fresno County Free (2,3).

Fresno State College (1, 2, 3).
Fullerton_______________ California State College (2, 3).
Gardena_____ _ _ _ _ __ __ _ _ _ Gardena Public (3).

Hayward_______________ California State College (2,3).
Inglewood______________ Inglewood Public (3).
Irvine__________________ University of California (1, 2, 3).
La Jolla________________ University of Caliornia (1,2,3).

Lancaster______________ Lancaster Regional (3).
Long Beach_____________ California State College (1,2,3).

Long Beach Public (1, 2, 3).
Los Angeles_ _ _ _ _ _ _ _ _ _ _ _ _ California State College, John F. Kennedy Memorial Library

(1, 2, 3).
Los Angeles Public (1, 2, 3).
Loyola University of Los Angeles (3).
Occidental College, Mary Norton Clapp Library (3).
University of California (1, 2, 3).
University of Southern California (1, 2, 3).

Lynwood_______________ Lynwood (3).
Marysvile______________ Yuba College (3).
Montebello_____________ Montebello (3).
Monterey Park__________ Bruggemeyer Memorial (3).
NewhalL_ _ _ __ _ _ _ _ _ _ _ _ _ Newhall (3).
Northridge_____________ San Fernando Valley State College (2,3).
Oakland________________ Oakland Public (1,2,3).
Orange__ _ _ _ __ _ _ __ __ _ __ _ Orange County Free (3).
Pasadena_______________ California Institute of Technology (1,2,3).

Pasadena Public (1, 2, 3).
Pleasant Hil____________ Contra Costa County (3).
Redding________________ Shasta County (2,3).

University of Redlands (2, 3).
Redwood City _ _ _ _ _ _ _ _ _ _ Redwood City Public (3).
Reseda_________________ West Valley Regional Branch (3).
Richmond______________ Richmond Public (3).
Riverside_______________ Riverside Public (I, 2, 3).

University of California (1, 2, 3).
Sacramento_____________ California State (1,2,3).

Sacramento City (2, 3).
Sacramento State College (2, 3).

San Bernadino _ _ _ _ _ _ _ _ _ _ San Bernadino County Free (2, 3).
San Diego______________ San Diego County (3).

San Diego Public (1, 2, 3).
San Diego State College (1, 2, 3).

San Francisco___________ Mechanics' Institute (2,3).
San Francisco Public (1, 2, 3).
San Francisco State College (1, 2, 3).
University of San Francisco, Gleeson Library (2, 3).

San Jose_______________ San Jose State College (1,2,3).
San Leandro _ _ _ _ _ _ _ _ _ _ _ _ San Leandro Community (3).
Santa Ana______________ Santa Ana Public (3).
Santa Barbara__________ University of California (1,2,3).
Santa Clara_____________ University of Santa Clara, Michel Orradre Library (3).
Santa Cruz_____________ University of California (1,2,3).
Santa Rosa_ _ _ _ _ _ _ _ _ _ _ _ _ Santa Rosa-Sonoma County Public (3).
Stanford________________ Stanford University (1, 2, 3).
Stockton_______________ Stockton Public (2,3).
Thousand Oaks_ _ _ _ _ _ _ _ _ California Lutheran College (2, 3).
Turlock________________ Stanislaus State College (3).
WalnuL________________ Mount San Antonio College (3).
West Covina____________ West Covina (3).
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Colorado_ _ _ _ _ _ _ _ _ __ _ _ _ Alamosa____ _ _ _ _ _ _ _ _ _ _ __
Boulder _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Colorado Springs_ _ _ _ _ _ __
))enver _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Fort Collns_____ _ _ _ _ _ _ __
Go�den_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Greeley _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Gunnison_ _ _ _ _ _ _ _ _ _ _ _ _ _ _
La Junta_______________
Pueblo _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

Connecticut _ _ _ _ _ _ _ _ _ _ _ BridgeporL _ _ _ _ _ _ _ _ _ _ _ _ _

Hartford _ _ _ _ _ _ _ _ _ _ _ _ _ __

Middletown _ _ _ _ _ _ _ _ _ _ __
New Haven_____ _ _ _ _ __ __
New London____________
Storrs_ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _
VVaterbury_ _ _ __________

))elaware___ _ _ _ _ __ __ __ _ ))over _____ __ __ __ _ _ __ ___
Newark _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
VVilmington_ _ _ _ _ _ _ _ _ _ _ _ _

))istrict of Columbia_ _ _ _ VV ashington_ _ _ _ _ _ _ _ _ _ _ _ _

Florida _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Boca Raton _ _ _ _ _ _ _ _ _ _ _ _ _
Coral Gables____ _ _ _ _ _ _ __
Fort Lauderdale_ _ _ _ _ _ _ _ _
Gainesvile_ _ _ _ _ _ _ _ _ _ _ __

~i~~i~~ ~ ~ = = = = = ~ ~ ~ = = = = =

Orlando _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Palatka _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Pennsacola _ _ _ _ _ _ _ _ _ _ _ _ _
St. Petersburg _ _ _ _ _ _ _ _ __
Tallahassee _ _ _ _ _ _ _ _ _ _ _ _ _

Tampa___ _ _ _ _ _ _ __ _ _ ____

VVinter Park____________
Georgia _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Albany _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Americus _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Athens__ _ _ _ _ _ _ _ _ _ _ _ _ _ __
A tlan ta _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Augusta_ _ _ _ _ _ _ _ _ _ _ _ _ _ __
carro�lon_ _ _ _ _ _ _ _ _ _ _ _ __
))ahlonega___ _ _ _ _ _ _ _ _ _ __
Savannah _ _ _ _ _ _ _ _ _ _ _ _ _ _
Statesboro_ _ _ _ _ _ _ _ _ _ _ _ __
Valdosta _ _ _ _ _ _ _ _ _ _ _ _ _ __

HawaiL__ __ _ _ _ _ __ _ _ _ _ _ Hilo_ _ _ _ _ __ _ _ __ _ _ _ __ ___
Honolulu_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Idaho_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Boise_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

Cald welL _ _ _ _ _ _ _ _ _ _ _ _ _ _
Moscow _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Pocatello_ _ _ _ _ _ _ _ _ _ _ _ _ __
Rexburg_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'N ot a depository llbrary.

Adams State College (1, 2, 3).
University of Colorado (1, 2, 3).
Colorado College, Charles Learning Tutt Library (1,2,3).
Bureau of Mines, U.S. ))epartment of the Interior (I, 2, 3).-
Colorado State (I, 2, 3).
))enver Pub'ic (I, 2, 3).
Regis College (2, 3).
University of ))enver, Mary Reed Library (1,2, 3).
Colorado State University (I, 2, 3).
Colorado School of Mines, Arthur Lakes Library (1,2,3).
Colorado State College (3).
VVestern State College, Leslie J. Savage Library (3).
Otero Junior College (3).
McClelland Public (2, 3).
Southern Colorado State College (1, 2, 3).
Bridgeport Public (I, 2, 3).
Connecticut State (I, 2, 3).
Hartford Public (I, 2, 3).
Trinity College (2, 3).
VVesleyan University, Olin Library (I, 2, 3).
Yale University (2,3).
Connecticut College, Palmer Library (3).
University of Connecticut, VVilbur Cross Library (I, 2, 3).
Silas Bronson (3).
))elaware State College, VViliam C. Jason Library (3).
University of ))elaware, Morris Library (1, 2, 3).
VVilmington Institute Free (1, 2, 3).
U.S. ))epartment of the Interior (1, 2, 3).
Florida Atlantic University (1, 2, 3).
University of Miami (I, 2, 3).
Nova University Library (3).
University of Florida (I, 2, 3).
Lake Sumter Junior College (3).
Miami-))ade Junior College (3).
Miami Public (I, 2, 3).
Florida Technological University (2,3).
St. Johns River Junior College (2, 3).
University of VVest Florida (3).
St. Petersburg Public (3).
Florida State (3).
Florida A&M University (I, 2, 3).
Florida State University, R. M. Strozier Library (3).
Tampa Public (2, 3).
University of South Florida (I, 2, 3).
University of Tampa (3).
Rollns College, Mils Memorial Library (3).
Albany Public (2, 3).
Georgia Southwestern College, VVade Lott Memorial Library

(2, 3).
University of Georgia (1, 2, 3).
Atlanta Public (I, 2, 3).
Atlanta University, Trevor Arnett Library (3).
Emory University, Asa Griggs Candler Library (2, 3).
Georgia Institute of Technology, Price Gilbert Memorial

Library (I, 2, 3).
Georgia State (3).
Augusta College (I, 2, 3).
Sanford (2, 3).
North Georgia College (3).
Savannah Public and Chatham-Effngham Libepty Regional (3).
Georgia Southern College, Rosenwald Library (3).
Valdosta State College, Richard Holmes Powell Library (3).
University of Hawaii (2, 3).
Chaminade College (2, 3).
Hawaii State (3).
University of Hawaii (I, 2, 3).
Boise College (3).
Boise Public (1, 2, 3).
College of Idaho, Terteling Library (2, 3).
University of Idaho (1, 2, 3).
Idaho State University (I, 2, 3).
Ricks College, ))avid O. McKay Library (1,2,3).
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Illnois_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Carlinvile_ _ _ _ _ _ _ _ _ _ _ _ __
carbondale_ _ _ _ _ _ _ _ _ _ _ __
Charleston_____ _ _ __ _ _ _ __
Chicago _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

l)ecatur__ _ _ _ _ _ _ _ _ _ __ _ __
l)e Kalb _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Edwardsvile___ _ _ _ _ _ _ _ __
Evanston____ _ _ _ __ _ _ _ _ __
FreeporL____ _ _ _ __ _ _ _ _ __
Galesburg _ _ _ _ _ _ _ _ _ _ _ _ __
Lisle_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
l1onmouth_ _ _ _ _ _ _ _ _ _ _ __
NormaL _ _ _ _ _ _ __ __ _ _ ___
peoria_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

River ForesL_ _ _ _ _ __ _ _ __
Rock Island _ _ _ _ _ _ _ _ _ _ _ _
Rockford_ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Springfield_ _ _ _ _ _ _ _ _ _ _ _ _"
Urbana _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
VVhea ton _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Indiana_ _ _ __ __ _ __ __ _ _ _ Anderson___ _ _ _ _ _ _ _ _ _ _ __
Bloomington_ _ _ _ _ _ _ _ _ _ _ _
Crawfordsvile_ _ _ _ _ _ _ _ __
Elsah _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Evansvile_ _ _ _ _ _ _ _ _ _ _ _ _ _

Fort VV ayne _ _ _ _ _ _ _ _ _ _ _ _

Gary ____ _ _ _ _ _ _ _ __ __ _ _ __

Greencastle_ _ _ _ _ _ _ _ _ _ _ _ _

IIammond__ _ _ _ _ _ _ _ _ _ _ __
IIanover _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
IIuntington___ __ ___ __ _ __

Indianapolis_ _ _ _ _ _ _ _ _ _ __

Lafayette____ _ __ __ _ __ _ __
l1acomb _ _ _ _ _ _ _ _ _ _ _ _ _ __
l1 uncie _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Notre l)ame_ _ _ __ __ __ _ __
Rensselael-__ _ _ _ ___ _ _ ___
Richmond_ _ _ _ _ _ _ _ _ _ _ _ __

South Bend_____________
Terre IIaute_ _ _______ ___
Valparaiso___ __ _ ___ __ _ __

Iowa____ _ _ __ __ _ ____ _ _ _ Ames_ _ _ _ _ __ _ _ _ _ _ _ _ - _ -_
Cedar Falls_ _ _ _ _ _ _ _ _ _ _ _ _

Council Bluffs_____ _ _ _ _ __
l)enison_ _ _ _ _ _ _ _ _ _ _ _ _ _ __
l)es l1oines____ _ _ __ __ ___

l)ubuque______ _ _ _ _ __ _ __

Fairfield____ __ __ __ _ _ _ _ __

GrinnelL _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Iowa City _ _ _ _ _ _ _ _ _ _ _ _ _ _
Lamoni- _ _ _ _ _ _ _ _ _ _ _ _ _ __
l1ount Vernon_ _ _ _ _ _ _ _ _ _
Sioux City ____ _ _ ___ __ _ __

Kansas____ __ _ _ _ _ _ __ _ _ _ Baldwin___ __ _ _ _ _ __ _ _ _ __
Emporia_ _ _ _ _ __ _ _ ___ _ __

Blackburn (3).
Southern Ilinois University (1, 2, 3).
Eastern Ilinois University, Booth Library (3).
Chicago Public (1,2,3).
Chicago State College (3).
Field l1useum of Natural IIstory (1, 2, 3).
John Crerar (1, 2, 3).
Loyola University, E. l1. Cudahy l1emorial Library (2, 3).
Northeastern Ilinois State College (3).
University of Chicago (1, 2, 3).
University of Ilinois (1, 2, 3).
l)ecatur Public (3).
Northern Ilinois University, Swen Frarrlin Parson Library

(1, 2, 3).
Southern Ilinois University, Lovejoy l1emorial Library (1, 2, 3).
Northwestern University (1, 2, 3).
Freeport Public (3).
Galesburg Public (3).
St. Procopius College (3).
l1onmouth College (2, 3).
Ilinois State University, l1ilner Library (1, 2, 3).
Bradley University (3).
Peoria Public (1, 2, 3).
Rosary College (3).
Rock Island Public (2, 3).
Rockford Public (3).
Ilinois State (1, 2, 3).
University of Ilinois (1, 2, 3).
VVheaton College (3).

Anderson College, Charles E. VVilson Library (3).
Indiana University (1, 2, 3).
VVabash College, Lily Library (3).
Principia College, l1arshall Brooks Library (3).
Evansvile and Vanderburgh County Public (1, 2, 3).
Fort VVayne and Allen County Public (1, 2, 3).
Indiana-Purdue Universities, Regional Campus Library (3).
Gary Public (2, 3).
Indiana University (2, 3).
l)e Pauw University, Roy O. VVest Library (2,3).
IIammond Public (2, 3).
IIanover College (3).
IIuntington College (3).
Butler University, Irwin Library (2, 3).
Indiana State (1, 2, 3).
Indianapolis Public (1, 3).
Purdue University (1, 2, 3).
VVestern Ilinois University (3).
Ball State University (1, 2, 3).
l1uncie Public (3).
University of Notre l)ame, l1emorial Library (1, 2, 3).
St. Joseph's College (1, 2, 3).
Earlham College, Lily Library (3).
l1orrison Reeves (3).
Indiana University (3).
Indiana State University, Cunningham Memorial Library (2,3).
Valparaiso University, l1oellering l1emorial Library (2, 3).

Iowa State University of Science and Technology (I, 2, 3).
University of Northern Iowa (3).
Free Public (2, 3).
l1idwestern College (3).
l)es l1oines Public (2, 3).
l)rake University, Cowles Library (3).
Iowa State Traveling (2, 3).
Carnegie Stout Public (2, 3).
Loras College, VVahlert l1emorial Library (3).
Parsons College Branch of Fairfield Public (3).
Grinnell College (3).
University of Iowa (1, 2, 3).
Graceland College, Frederick l1adison Smith Library (3).
Cornell College, Russelli). Cole Library (1, 2, 3).
Sioux City Public (3).
Baker University (3).
Kansas State Teachers College, VViliam Allen VVhite Library

(2,3).
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1Cansas _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1Centucky _ _ _ _ _ _ _ _ _ _ _ _

Louisiana_ _ _ _ _ _ _ _ _ _ _ _ _ _

~aine _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

~aryland_ _ _ _ _ _ _ _ _ _ _ __

~assachusetts _ _ _ _ _ _ _ _ _

'Not a depository library.

Hays _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Hutchinson _ _ _ _ _ _ _ _ _ _ _ _ _
Lawrence____ _ _ __ __ _ ____
~anhattan_ ____________
Pittsburg__ _ _ _ _ _ _ _ _ _ _ _ __

Salina _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Topeka_ _ _ _ _ _ _ _ _ _ _ _ _ _ __

Wichita_______ ________

Ashland_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Barbourvile _ _ _ _ _ _ _ _ _ _ __
Bowling Green__________
Danvile_____ __ _ _ _ _ __ ___
Lexington _ _ _ _ _ _ _ _ _ _ _ _ _ _
Louisvile_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

~ orehead _ _ _ _ _ _ _ _ _ _ _ _ _ _
~ urray _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Owensboro _ _ _ _ _ _ _ _ _ _ _ __
Pikevile _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Richmond_ _ _ _ _ _ _ _ _ _ _ _ __

Ba ton Rouge _ _ _ _ _ _ _ _ _ _ _

Hammond_ _ _ _ _ _ _ _ _ _ _ _ _ _
Lafayette _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
~ onroe _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
New Orleans_ _ _ _ _ _ _ _ _ _ __

Ruston____ ______ __ _____

Shreveport_ _ _ _ _ _ _ _ _ _ _ _ _ _

Thibodaux_ _ _ _ _ _ _ _ _ _ _ _ __

Bangor _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Brunswick _ _ _ _ _ _ _ _ _ _ _ _ _ _
Lewiston _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Orono____ __ _ _ _ _ __ _ _ ____
Portland _ _ _ _ _ _ _ _ _ _ _ _ _ __
springva�e_ _ _ _ _ _ _ _ _ _ _ _ __
watervi�e_ _ _ _ _ _ _ _ _ _ _ _ __

Annapolis _ _ _ _ _ _ _ _ _ _ _ _ __
Baltimore _ _ _ _ _ _ _ _ _ _ _ _ _ _

Bethesda _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
College Park__ _ _ _ _ _ _ _ _ __

Frostburg _ _ _ _ _ _ _ _ _ _ _ _ _ _
Salisbury _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Towson_ _ _ _ _ _ _ _ _ _ _ _ _ _ __
W estminister _ _ _ _ _ _ _ _ _ _ _

Amherst- _ _ _ _ _ _ _ _ _ _ _ _ _ __

Boston _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Brookline _ _ _ _ _ _ _ _ _ _ _ _ _ _
Cambridge_ _ _ _ _ _ _ _ _ _ _ __

Chestnut HilL _ _ _ _ _ _ _ _ _ _
LowelL _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
~edford _ _ _ _ _ _ _ _ _ _ _ _ _ __
New Bedford _ _ _ .. _ _ _ _ _ _ _

North Easton_ _ _ _ _ _ _ _ _ __
springfield_ _ _ _ _ _ _ _ _ _ _ _ _ _
Waltham_ _ _ _ _ _ _ _ _ _ _ _ _ __
Wellesley _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Wiliamstown_ _ _ _ _ _ _ _ _ __
Worcester _ _ _ _ _ _ _ _ _ _ _ _ _ _

Fort Hays 1Cansas State College, Forsyth Library (1, 2, 3).
Hutchinson Public (2,3).
University of 1Cansas (1, 2, 3).
1Cansas State University (1, 2, 3).
1Cansas State College, Porter Library (2, 3).
1Cansas Wesleyan University, ~emorial Library (1, 2, 3).
State Libraries of 1Cansas (2, 3).
1Cansas State Historical Society (3).

Wichita State University (1, 2, 3).
Ashland Public (1, 2, 3).
Union College, Abigail E. Weeks ~emorial Library (3).
Western 1Centucky University, ~argie Helm Library (2, 3).
Centre College (3).
University of 1Centucky, ~argaret 1. 1Cing Library (1, 2, 3).
Louisvile Free Public (1, 2, 3).
University of Louisvile (2, 3).
~orehead State University, Johnson Camden Library (3).
~urray State University (3).
1Centucky Wesleyan College (3).
Pikevile College, O'Rear-Robinson Library (2, 3).
Eastern 1Centucky University, John Grant Crabbe Library (3).
Louisiana State University (1, 2, 3).
Southern University (1).
Southeastern Louisiana College, Sims ~emorial Library (2, 3).
University of Southwestern Louisiana (1,2, 3).
Northeast Louisiana State College, Sandel Library (3).
Isaac Delgado College, ~oss Technical Library (1, 2, 3).
Louisiana State University (1, 2, 3).
Loyola University (3).
New Orleans Public (1, 2, 3).
Tulane University, Howard-Tilton ~emorial Library (1, 2, 3).
Louisiana Polytechnic Institute, Prescott ~emorial Library

(1,2,3).
Louisiana State University (3).
Shreve ~emorial (1, 2, 3).
F. T. Nicholls State College (2, 3).
Bangor Public (3).
Bowdoin College, Hawthorne-Longfellow Library (2, 3).
Bates College (2, 3).
University of ~aine, Raymond H. Fogler Library (1, 2).
Portland Public (1, 2, 3).
Nasson College (3).
Colby College (3).
~aryland State (3).
Enoch Pratt Free (1, 2, 3).
Johns Hopkins University, ~i1ton S. Eisenhower Library

(1,2,3).
~organ State College, Soper Library (3).
~ontgomery County Public (3).
Bureau of ~ines, U.S. Department of the Interior (1, 2, 3)."
University of ~aryland, ~c1Celdin Library (1, 2, 3).
Frostburg State College, Jerome Frampton Library (3).
Salisbury State College (2, 3).
Goucher College, Julia Rogers Library (3).
Western ~aryland College (3).
Amherst College (2, 3).
University of ~assachusetts, Goodell Library (2, 3).
Boston Public (1, 2, 3).
Northeastern University, Dodge Library (1, 2, 3).
State Library of Massachusetts (1, 2, 3).
Brookline Public (3).
Harvard University (2, 3).
~assachusetts Institute of Technology (1, 2, 3).
Boston College, Bapst Library (3).
Lowell Technological Institute, Alumni ~emorial Library (3).
Tufts University (2, 3).
New Bedford Free Public (3).
Southeastern ~assachusetts Technological Institute (2, 3).
Stonehil College, Cushing-~artin Library (3).
Springfield City (3).
Brandeis University (3).
Wellesley College (3).
Wiliams College (3).
Worcester Public (2, 3).
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Michigan______________ Albion_________________ Albion College (1, 2, 3).
Allendale_______________ Grand Valley State College (1, 2, 3).
Ann Arbor______________ University of Michigan (1,2,3).
Battle Creek____________ Wilard (3).
Bloomfield Hils__ _ _ _ _ _ _ _ Cranbrook Institute of Science (3).

Dearborn_______________ Henry Ford Community College (3).
DetroiL________________ Detroit Public (1, 2, 3).

University of Detroit (3).
Wayne State University (1, 2, 3).

East Lansing____________ Michigan State University (1, 2, 3).
Escanaba____ __ _ _ _ _ __ _ _ _ Michigan State (3).

Flint___________________ Charles Stewart Mott (2, 3).
Flint Public (3).

Grand Rapids___________ Grand Rapids Public (1, 2, 3).
Knollcrest Calvin (1, 2, 3).

Houghton_ _ _ _ _ __ _ _ _ _ _ _ _ Michigan Technological University (1, 2, 3).

Jackson________________ Jackson Public (3).
Kalamazoo_ _ _ _ _ _ _ _ _ _ _ _ _ Kalamazoo Library System (3).

Western Michigan University, Dwight B. Waldo Library
(1, 2, 3).

tf:~;;t ~ = = = = = = = = = = = = = = ~~~~fc~~f~tè~11~~~ %l?'
Marquette______________ Northern Michigan University, Olson Library (1, 2, 3).
Mt. PleasanL___________ Central Michigan University (1, 2, 3).
Muskegon_ _ _ _ _ _ _ _ _ _ _ _ _ _ Hackley Public (2, 3).

RochesteL_____________ Oakland University, Kresge Library (3).
Saginaw________________ Hoyt Public (1, 2, 3).
Traverse City ___ _ _ _ _ _ _ _ _ Northwestern Michigan College, Mark Osterlin Library (3).
University CenteL______ Delta College (3).
YpsilantL _ _ _ _ _ _ _ _ _ _ _ _ _ _ Eastern Michigan University Library (3).

Minnesota_____________ BemidjL_______________ Bemidji State College (2, 3).
Collegevile_ _ _ _ _ _ _ _ _ _ _ _ _ St. John's University, Alcuin Library (3).
Duluth_________________ Duluth Public (1, 2, 3).
Mankato_______________ Mankato State College (1, 2, 3).
Minneapolis____________ Bureau of Mines, U.S. Department of the Interior (1, 2, 3).*

Minneapolis Public (1, 2, 3).
University of Minnesota, Walter Library (1, 2, 3).

Moorhead_ _ _ _ _ _ _ _ _ _ _ _ _ _ Moorhead State College (3). 
Morris_________________ University of Minnesota (2,3).
N orthfield_ _ _ _ _ _ _ _ _ _ _ _ _ _ Carleton College (3).

St. Olaf College, Rolvaag Memorial Library (2, 3).
St. Cloud_______________ St. Cloud State College (3).
St. PauL_______________ Minnesota Historical Society (2, 3).

St. Paul Public (2, 3).
St. Peter _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Gustavus Adolphus College (3).
Wilmar________________ Kandiyohi County-Wilmar Library (3).

MississippL____________ Columbus______________ Mississippi State College for Women, J. C. Fant Memorial
Library (3).

Hattiesburg_____________ University of Southern Mississippi (2,3).
Jackson________________ Milsaps College, Milsaps-Wilson Library (1, 2).
State College_ _ _ _ _ _ _ _ _ _ _ Mississippi State University, Mitchell Memorial Library

(1,2, 3).
University______________ University of Mississippi (1,2,3).

MissourL _ _ _ _ _ _ _ _ _ _ _ _ _ Cape Girardeau_ _ _ _ _ _ _ _ _ Southeast Missouri State College, Kent Library (3).
Columbia______________ University of Missouri (1, 2, 3).
Fayette_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Central Methodist College (1, 3).
Jefferson City___________ Lincoln University, Inman E. Page Library (3).

Missouri State (1, 3).
Kansas City____________ Kansas City Public (1, 2, 3).

University of Missouri (1, 2, 3).
Kirksvile_ _ _ _ _ _ _ _ _ _ _ _ _ _ Northeast Missouri State Teachers College, Pickler Memorial

Library (3).
Rolla__________________ Bureau of Mines, U.S. Departmento f the Interior (1, 2, 3).*

University of Missouri (1, 2, 3).
St. Joseph______________ St. Joseph Public (2, 3).
St. Louis_______________ St. Louis Public (1, 2, 3).

Washington University, John M. Olin Library (2, 3).
St. Louis University, Pius XII Memorial Library (1, 2, 3).

Springfield______________ Drury College (2, 3).
Southwest Missouri State College (1, 2, 3).

Warrensburg____________ Central Missouri State College (1, 3).

'N ot a depository library.
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Montana_ _ _ _ _ _ _ _ _ _ _ _ _ _ Bozeman _ _ _ _ _ _ _ __ _ _ _ _ _ __
Butte_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Helena_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Missoula_ _ _ _ _ _ _ _ _ _ _ _ _ __

~ ebraska_ _ _ _ _ _ _ _ _ _ _ _ _ _ Crete _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
llearney _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Lincoln _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Omaha_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

Scottsbluff___ _ _ _ _ _ _ _ _ _ __

~ evada _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Carson City _ _ _ _ _ _ _ _ _ _ _ _
Las Vegas_ _ _ _ _ _ _ _ _ _ _ _ __
Reno _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

~ew Hampshire__ _ __ _ _ _ Concord____ _ _ __ _ _ _ _____
Durham___ _ _ _ _ _ _ _ __ _ _ __
Hanover _ _ _ _ _ _ _ _ _ _ _ _ _ __
Henniker _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Manchester _ _ _ _ _ _ _ _ _ _ _ _ _

~ew Jersey____________ Bayonne_______________
Bloomfield___ _ _ _ _ _ __ _ ___
Bridgeton _ _ _ _ _ _ _ _ _ _ _ _ __
Camden _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Convent Station_________
East Orange _ _ _ _ _ _ _ _ _ _ _ _
Elizabeth_ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Glassboro _ _ _ _ _ _ _ _ _ _ _ _ _ _
Hackensack _ _ _ _ _ _ _ _ _ _ _ _
Irvington_ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Jersey City _ _ _ _ _ _ _ _ _ _ _ __

Madison _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Mount Holly___________
~ ew Brunswick _ _ _ _ _ _ _ _ _

~ewark_ _ _ _ _ _ _ _ _ _ _ _ _ _ __
passaic_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Princeton _ _ _ _ _ _ _ _ _ _ _ _ __
Rutherford_ _ _ _ _ _ _ _ _ _ _ __
South Orange_ _ _ _ _ _ _ _ _ __
Teaneck_ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Toms River _ _ _ _ _ _ _ _ _ _ _ __
Trenton_ _ _ _ _ _ _ _ _ _ _ _ _ _ __

Upper Montclair _ _ _ _ _ _ __
West Long Branch_ _ _ _ __
woodbridge_ _ _ _ _ _ _ _ _ _ __

~ew Mexico___________ Albuquerque____________
Las Cruces _ _ _ _ _ _ _ _ _ _ _ _ _
Portales_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
San ta Fe _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

~ew York_____________ Albany_________________

Binghamton_ _ _ _ _ _______
Brockport _ _ _ _ _ _ _ _ _ _ _ _ _ _
Brooklyn_ _ _ _ _ _ _ _ _ _ _ _ _ __

Bronx_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Buffalo___ _ _ _ _ _ _ _ _ _ _ _ _ __

Canton_____ _ _ __ __ __ ____
Corning _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Cortland _ _ _ _ _ _ _ _ _ _ _ _ _ __
Elmira_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Farmingdale_ _ _ _ _ _ _ _ _ _ __

Montana State University (1, 2, 3).
Montana College of Mineral Science and Technology (1, 2, 3).
Historical Society of Montana (I, 2, 3).
University of Montana (1, 2, 3).
Doane College, Whitin Library (3).
Kearney State College, Calvin T. Ryan Library (I, 2, 3).
University of Nebraska, D. L. Love Memorial Library (1, 2, 3).
Creighton University, Alumni Memorial Library (3).
Omaha Public (I, 2, 3).
University of Omaha, Gene Eppley Library (I, 3).
Public (3).
Nevada State (1, 2, 3).
~evada Southern University (I, 2, 3).
University of ~evada (1,2,3).
New Hampshire State (1, 2, 3).
University of ~ew Hampshire (I, 2, 3).
Dartmouth College, Daker Library (1, 2, 3).
New England College (3).
Manchester City (2, 3).

Bayonne Free Public (2, 3).
Bloomfield Free Public (2, 3).
Cumberland County (3).
Rutgers Library in South Jersey (3).
College of St. Elizabeth, Santa Maria Library (3).
East Orange Public (3).
Elizabeth Free Public (2, 3).
Glassboro State College, Savitz Library (2, 3).
Johnson Free Public (3).
Irvington Free Public (3).
Jersey City Public (3).
Jersey City State College, Forrest A. Irwin Library (3).
Drew University, Rose Memorial Library (3).
Burlington County Area (3).
Free Public (3).
Rutgers University (1, 2, 3).
~ewark Public (I, 2, 3).
Passaic Public (3).
Princeton University (I, 2, 3).
Fairleigh Dickinson University (3).
Seton Hall University, McLaughlin Library (3).
Fairleigh Dickinson University (3).
Ocean County College (3).
New Jersey State (3).
Trenton Free Public (2, 3).
Montclair State College, Harry A. Sprague Library (2, 3).
Monmouth College, Guggenheim Memorial Library (3).
Woodbridge Free Public (3).

University of New Mexico, Zimmerman Library (1,2,3).
~ew Mexico State University (I, 2, 3).
Eastern ~ew Mexico University (1, 2, 3).
New Mexico State (I, 2, 3).

New York State (1, 2, 3).
State University of ~ew York (I, 2, 3).
State University of ~ew York (3).
State University of ~ew York, Drake Memorial Library (2, 3).
Brooklyn College (3).
Brooklyn Public (I, 2, 3).
Polytechnic Institute of Brooklyn, Spicer Library (2, 3).
Pratt Institute (3).
City University of ~ew York, Hunter College (3).
Fordham University (3).
State University of ~ew York, Maritime College (3).
Buffalo and Erie County Public (1, 2, 3).
State University of ~ew York, Lockwood Memorial Library

(1, 2, 3).
St. Lawrence University, Owen D. Young Library (1, 2, 3).
Corning Community College, Arthur A. Houghton, Jr., Li-

brary (3).
State University College (3).
Elmira College, Hamilton Library (3).
State University of ~ew York (2,3).
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New York_______ _____ _ Flushing_ _ _ _ __ _ _____ ___
Garden City _ _ _ _ _ _ _ _ _ _ _ _
Geneseo__ __ _ _ _ _ _ _ _ _ _ _ __
Greenvale_ _ _ _ _ _ _ _ _ _ _ _ __
Hamilton____ _ _ _ _ _ _ _ _ _ __
Hempstead_ _ _ _ _ _ _ _ _ _ _ __
Huntington___ _ _ __ _ _ _ ___
Ithaca _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

J amaica_ _ _ _ _ _ _ _ _ _ _ _ _ _ __

Mount Vernon_ __ _ _ _ _ _ __
New Paltz___ __ __ _ _ _ _ _ __
New York (Manhattan)__

Oakdale_ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Oneonta___ _ _ _ _ _ _ _ _ _ _ _ __
Oswego _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Plattsburgh___ _ _ _ _ _ _ _ _ __
Potsdam _ _ _ _ _ _ _ _ _ _ _ _ _ __

Poughkeepsie_ _ _ _ _ _ _ _ _ __
Rochester _ _ _ _ _ _ _ _ _ _ _ _ _ _

St. Bonaventure___ _ _ _ _ __
Saratoga Springs_ _ ______
Schenectady _ _ _ _ _ _ _ _ _ _ _ _
Staten Island___________
Stony Brook__ _ _ _ _ __ _ _ __
Syracuse _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Troy _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Utica _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Y onkers_ _ _ _ _ _ _ _ _ _ _ _ _ _ __

North Carolina_ _ _ _ _ _ _ _ _ Ashevile _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Boone_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

Buies Creek _ _ _ _ _ _ _ _ _ _ _ _
Chapel HilL _ _ _ _ _ _ _ _ _ __
charlotte_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Cullowhee_ _ _ _ _ _ _ _ _ _ _ _ __
))avidson_ _ _ _ _ _ _ _ _ _ _ _ _ __

))urham_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Greensboro_ _ _ _ _ _ _ _ _ _ _ __

Greenvile_ _ _ _ _ _ _ _ _ _ _ _ __
Murfreesboro_ _ _ _ _ _ _ _ _ __
pembroke_ _____________
Raleigh _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Salisbury _ _ _ _ _ _ _ _ _ _ _ _ _ __
Wilmington___ _ _ _ _ _ _ _ _ __
wilson_ __ ______ __ _ _ ____

Winston-Salem_ _ _ _ _ _ _ _ __

North ))akota_________ Bismarck_______________
Fargo _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Grand Forks_ _ _ _ _ _ _ _ _ _ __
Minot_____ __ _ _ _ _ _ _ _ _ _ __

Ohio__ __ __ _ _ __ _ _ _ _ _ _ _ _ Akron_ _ _ _ _ _ _ _ _____ _ _ _ __

Allance_ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Ashland_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
A thens_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Bluffton___ __ _ _ _ _ _ _ _ _ _ __
B?wting Green_ _ _ _ _ _ _ _ __
Cmcmnati_ _ _ _ _ _ _ _ _ _ _ _ __

Queens College, Paul Klapper Library (3).
Adelphi University (2, 3).
State University College, Milne Library (2, 3).
C. W. Post College (2, 3).
Colgate University (2, 3).
Hofstra University (2, 3).
Huntington Public (2, 3).
Albert R. Mann (3).
Cornell University (1, 2, 3).
Queens Borough Public (1, 2, 3).
St. Johns University (3).
Mount Vernon Public (3).
State University College (3).
City University of New York, City College (1, 2, 3).
Columbia University (1, 2, 3).
New York Public (1, 2,3).
New York University, Gould Memorial Library (1,2,3).
Adelphi Suffolk College (3).
State University College, James M. Milne Library (2, 3).
State University College, Penfield Library (2, 3).
State University College, Benjamin F. Feinberg Library (2, 3).
Clarkson College of Technology, Harriet C. Burnap Memorial

Library (3).
State University College (1, 2, 3).
Vassar College (3).
Rochester Public (1, 2, 3).
University of Rochester (1, 2, 3).
St. Bonaventure University, Friedsam Memorial Library (3).
Skidmore College (3).
Union College, Schaffer Library (2, 3).
Wagner College, Horrman Library (3).
State University of New York (1, 2, 3).
Syracuse University (2, 3).
Troy Public (2, 3).
Utica Public (3).
Yonkers Public (3).
Ashevile-Biltmore College, )). Hiden Ramsey Library (3).
Appalachian State University, ))auphin ))isco ))ougherty

Library (3).
Campbell College, Carrie Rich Memorial Library (3).
University of North Carolina (2, 3).
Charlotte and Mecklenburg County Public (3).
University of North Carolina, Atkins Library (1, 2, 3).
Western Carolina University, Hunter Library (3).
))avidson College, Hugh A. and Jane Grey Memorial Li-

brary (3).
))uke University (1, 2, 3).
North Carolina Agricultural and Technical State University,

F. )). Bluford Library (2, 3).
University of North Carolina, Walter Clinton Jackson Library

(1, 2, 3).
East Carolina University (1, 2, 3).
Chowan College (3).
Pembroke State College, Mary H. Livermore Library (3).
North Carolina State (3).
North Carolina State University, )). H. Hil Library (1, 2, 3).
Catawba College (3).
Wilmington College (3).
Atlantic Christian College, Clarence L. Hardy Library (3).
Forsyth County Public Library System (3).
Wake Forest University, Z. Smith Reynolds Library (3).
Veterans Memorial Public (3).
Fargo Public (3).
North ))akota State University (1, 2, 3).
University of North ))akota, Chester Fritz Library (1, 2, 3).
Minot State College, Memorial Library (3).
Akron Public (1,2, 3).
University of Akron (3).
Mt. Union College (2, 3).
Ashland College (3).
Ohio University (1, 2, 3).
Bluffton College, Musselman Library (3).
Bowling Green State University (2, 3).
Cincinnati and Hamilton County Public (1, 2, 3).
University of Cincinnati (1, 2, 3).
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Ohio_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Cleveland_ __ __ _ _ _ _ _ _ _ _ _ _ Case Western Reserve University, Freiberger Library (1, 2, 3).
Cleveland Public (1, 2, 3).
Cleveland State University (2, 3).
John Carroll University, Grassell Library (3).

Columbus______________ Columbus Public (3).
Ohio State (1, 2, 3).
Ohio State University (1, 2, 3).

Dayton________________ Dayton and Montgomery County Public (1, 2, 3).
Wright State University (2, 3).

Delaware_______________ Ohio Wesleyan University, L. A. Beeghly Library (3).
Elyria__________________ Elyria Public (2, 3).
GambieL______________" Kenyon College (3).
Granvile_______________ Denison University (3).
Hiram _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Hiram College, Teachout-Price Memorial Library (3).
KenL__________________ Kent University (1, 2, 3).
Marietta_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Marietta College, Dawes Memorial Library (1, 2, 3).
New Concord___________ Muskingum College (3).
Oberlin_________________ Oberlin College (3).
Oxford_________________ Miami University (2, 3).
Rio Grande_____________ Rio Grande College, Jeannette Albiez Davis Library (2, 3).
Springfield_ _ _ _ _ _ _ _ _ _ _ _ _ _ Warder Public (3).
Steubenvile _ _ _ _ _ _ _ _ _ _ _ _ Steubenvile and Jefferson County Public (3).
Tiffn_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Heidelberg College (3).
Toledo_________________ Toledo Public (1, 2,3).

University of Toledo (1, 2, 3).
Wooster _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ College of Wooster, Andrews Library (1, 2, 3).
Youngstown____________ Youngstown Public (1, 2, 3).

Oklahoma_ _ _ _ _ _ _ _ _ _ _ _ _ Ada_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ East Central State College, Linscheid Library (2, 3).

Alva___________________ Northwestern State College (3).
Bartlesvile_ _ _ _ _ _ _ _ _ _ _ _ _ Bureau of Mines, U.S. Department of the Interior (1, 2, 3).*
DuranL________________ Southeastern State College (3).
Edmond________________ Central State College (3).
Langston_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Langston University, G. Lamar Harrison Library (3).
Oklahoma City__________ Oklahoma Department of Libraries (1, 2, 3).

Oklahoma City University (3).
Norman________________ University of Oklahoma (1, 2, 3).
Stilwater_______________ Oklahoma State University (1, 2, 3).
Tahlaquah______________ Northeastern State College, John Vaughan Library (1, 3).
Tulsa__________________ Tulsa City County (1, 2, 3).

University of Tulsa, McFarlin Library (1, 2, 3).

Oregon_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Albany ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Bureau of Mines, U.S. Department of the Interior (1, 2, 3).*
Ashland_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Southern Oregon College (3).
Corvalls_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Oregon State University (1, 2, 3).
Eugene_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ University of Oregon (1, 2, 3).

Forest Grove_ _ _ _ _ _ _ _ _ _ _ Pacific University (3).

La Grande_ _ _ _ _ _ _ _ _ _ _ _ ~ _ Eastern Oregon College (3).
McMinnvile_ _ _ _ _ _ _ _ _ _ _ _ Linfield College, Northrup Library (3).

Monmouth_____________ Oregon College of Education (3).
Portland _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Lewis and Clark College (3).

Library Association of Portland (1, 2, 3).
Portland State College (1, 2, 3).
Reed College (2, 3).

Salem__________________ Oregon State (1, 2, 3).
Pennsylvania_ _ _ _ _ _ _ _ _ _ Allentown_ _ _ _ _ _ _ _ _ _ _ _ _ _ Muhlenberg College (2, 3).

Bethlehem______________ Lehigh University (1, 2, 3).
Bradford_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Carnegie Public (2, 3).
Carlisle_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Dickinson College (2, 3).
Cheyney _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Cheyney State College, Leslie Pinckney Hil Library (3).
Collegevile_____________ Ursinus College (3).
East Stroudsburg________ East Stroudsburg State College, Kemp Library (3).
Erie___________________ Erie Public (1, 2, 3).
Greenvile______________ Thiel College, Langenheim Memorial Library (1,2,3).
Harrisburg_ _ _ _ _ _ _ _ _ _ _ _ _ Pennsylvania State (1, 2, 3).
Haverford_ _ _ _ _ _ _ _ _ _ _ _ _ _ Haverford College (3).
Hazleton _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Hazleton Public (1, 2, 3).

Indiana_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Indiana University of Pennsylvania, Rhodes R. Stabley
Library (3).

J ohnstown_ _ _ _ _ _ _ _ _ _ _ _ _ _ Cambria Public (2).
Lancaster _ _ _ _ _ _ _ _ _ _ _ _ _ _ Franklin and Marshall College (1, 2, 3).
Lewisburg_ _ _ _ _ _ _ _ _ _ _ _ _ _ Bucknell University, Ellen Clarke Bertrand Library (1, 2, 3).

Meadvile_ _ _ ___________ Allegheny College, Reis Library (1, 2,3).
Milersvile_ _ _ _ _ _ _ _ _ _ _ _ _ Milersvile State College (3).
New Castle_____________ New Castle Free Public (2, 3).

'N ot a d"P0sitory library.
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Pennsylvania__________ Philadelphia____________ Drexel Institute (1, 2, 3).
Philadelphia Free (1, 2, 3).
Temple University (2, 3).
University of Pennsylvania (2, 3).

Pittsburgh_____._________ Bureau of Mines, U.S. Department of the Interior (1, 2, 3).*
Carnegie Library of Pittsburgh (1, 2, 3).
University of Pittsburgh, Hilman Library (1, 2, 3).

Pottsvile___ _ _ _ _ _ _ _ _ _ _ _ _ Pottsvile Free Public (2, 3).

Reading________________ Reading Public (1, 2, 3).
Scranton_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Scranton Public (I, 2, 3).

Slippery Rock___________ Slippery Rock State College (3).
Swarthmore____________ Swarthmore College (3).
University Park_________ Pennsylvania State University (1,2,3).
Warren_ _ _ _ _ __ _ _ _ _ _ _ __ _ Warren Public (3).
Washington_ _ _ _ _ _ _ _ _ _ _ _ _ Washington and Jefferson College, Memoria! Library (3).
Waynesburg _ _ _ _ _ _ _ _ _ _ _ _ Waynesburg College (3).
West Chester- _ _ _ _ _ _ _ _ _ _ West Chester State College, Francis Harvey Green Library (3).
Wilkes-Barre____________ King's College (2, 3).
WiliamsporL___________ James V. Brown Library of Wiliamsport and Lycoming County

(1, 2, 3).
York__________________ York Junior College (3).

Rhode Island_ _ _ _ _ _ _ _ _ _ Kingston_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ University of Rhode Island (I, 2, 3),

Providence_____________ Brown University, John D. Rockefeller, Jr., Library (1, 2, 3).
Providence Public (2, 3).
Rhode Island College, James P. Adams Library (3).

Warwick- _ _ _ _ __ __ _ __ _ _ _ Warwick Public (3).
Westerly _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Westerly Public (3).

South Carolina_________ Charleston______________ Baptist College (I, 2, 3).
The Citadel (1, 3).

Clemson________________ Clemson University (1, 2, 3).
Columbia_______________ Columbia University (3).

South Carolina State (3).
University of South Carolina, McKissick Memorial Library

(1,2,3).
Florence_____________ ___ Florence County (3).
Greenville______________ Furman University (I, 2, 3).

Greenvile County (3).
Greenwood _ _ _ _ _ _ _ _ _ _ _ _ _ Lander College (3).
Rock Hil_______________ Winthrop College (3).
Spartanburg____________ Spartanburg County Public (3).

South Dakota__________ Aberdeen_______________ Northern State College (3).
Brookings______________ South Dakota State University, Lincoln Memorial Library

(1, 2, 3).
Rapid City _ _ _ _ _ _ _ _ _ _ _ _ _ South Dakota School of Mines and Technology (I, 2, 3).
Sioux Falls_ _ _ _ _ _ _ _ _ _ _ _ _ Carnegie Free Public (3).
Spearfish_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Black Hils State College (3).
Vermilion______________ University of South Dakota, 1. D. Weeks Library (3).
Yankton_______________ Yankton College, Corliss Lay Library (I, 3).

Tennessee_____________ Chattanooga____________ Chattanooga Public (1, 2, 3).
Clarksvile______________ Austin Peay State College (3).
Jackson________________ Lambuth College, Luther L. Gobbel Library (3).
Jefferson City___________ Carson-Newman College, Maples Library (3).
Johnson City _ _ _ _ _ _ _ _ _ _ _ East Tennessee State University, Sherrod Library (1, 2, 3).
Knoxvile_______________ University of Tennessee (I, 2, 3).
Martin___ __ _ _ _ _ ___ _ _ _ _ _ University of Tennessee (3).

Memphis_______________ Cossitt Reference (1, 2, 3).
Memphis State University (3).

Murfreesboro___________ Middle Tennessee State University (3).
Nashvile___ __ __ _ __ _ _ _ _ _ Fisk University (1).

Joint University Libraries (I, 2).
Nashvile and Davidson County Public (3).
Tennessee State Library and Archives (2, 3).

Sewanee________________ University of the South, Jesse Ball Dupont Library (3).

Texas_________________ Abilene_________________ Hardin-Simmons University (3).
Amarilo______"________ Bureau of Mines, U.S. Department of the Interior (1, 2, 3).*
Arlington_______________ University of Texas (1, 2, 3).
Austin_________________ Texas State (1, 2, 3).

University of Texas (I, 2, 3).
BeaumonL_____________ Lamar State College of Technology (1, 2, 3).
Brownwood_____________ Howard Payne College, Walker Memorial Library (3).
Canyon________________ West Texas State University (2, 3).
College Station__________ Texas A&M University (1, 2, 3).

'Not a depository library.
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Texas_________________ Commerce____________ _ East Texas State University (2, 3).
Corsicana_______________ Navarro Junior College (3).
Dallas_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Dallas Baptist College (3).

Dallas Public (1, 2, 3).
Southern Methodist University, Fondren Library (1, 2, 3).

Denton________________ North Texas State University (2, 3).
Edinburg_______________ Pan American College (3).
El Paso________________ El Paso Public (1, 2, 3).

University of Texas (1, 2, 3).
Fort Worth_____________ Fort Worth Public (1, 2, 3).

Texas Christian University, Mary Couts Burnett Library
(1, 2, 3).

Galveston______________ Rosenberg (3).
Houston________________ Houston Public (1, 2, 3).

Rice University, Fondren Library (3).
University of Houston (1, 2, 3).

Huntsvile_ _ _ _ _ _ _ _ _ _ _ _ _ _ Sam Houston State College, Estil Library (2, 3).
Kingsvile_ _ _ _ _ _ _ _ _ _ _ _ _ _ Texas College of Arts and Industries (1, 2, 3).
Longview_______________ Nicholson Memorial Public (2, 3).
Lubbock_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Texas Technological College (1, 2, 3).
MarshalL _ _ _ _ _ _ _ _ _ _ _ _ _ _ Wiley College, Carnegie Library (3).
Nagadoches_ _ _ _ _ _ _ _ _ _ _ _ Stephen F. Austin State College, Paul L. Boynton Library (2, 3).
Plainview_______________ Wayland Baptist College, Van Howeling Memorial Library (3).
San Angelo_ _ _ _ _ _ _ _ _ _ _ _ _ Angelo State College (3).
San Antonio_ _ _ _ _ _ _ _ _ _ _ _ St. Mary's University (1, 2, 3).

San Antonio Public (1, 2, 3).
Trinity University (1, 2, 3).

San Marcos_____________ Southwest Texas State College (1, 3).
Texarkana______________ Texarkana College (3).
Waco__________________ Baylor University (2, 3).
Wichita Falls_ _ _ _ _ _ _ _ _ _ _ Midwestern University, Moffett Library (1, 2, 3).

Utah _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Ep hraim _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Logan_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Ogden _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Provo _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Salt Lake City _ _ _ _ _ _ _ _ __

Burlington _ _ _ _ _ _ _ _ _ _ _ _ _

Middlebury _ _ _ _ _ _ _ _ _ _ __
M on tpelier _ _ _ _ _ _ _ _ _ _ _ _ _
Northfield _ _ _ _ _ _ _ _ _ _ _ _ _ _
Pu tney _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Blacksburg _ _ _ _ _ _ _ _ _ _ _ __
Charlottesvile _ _ _ _ _ _ _ _ __

Emory _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Fredericksburg _ _ _ _ _ _ _ _ _ _
Hampden Sydney _ _ _ _ _ __
Hollns College_ _ _ _ _ _ _ _ _ _
Lexington_ _ _ _ _ _ _ _ _ _ _ _ __

VermonL _ _ _ _ _ _ _ _ _ _ _ __

Virginia _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

N orfolL _ _ _ _ _ _ _ _ _ _ _ _ _ __

Petersburg_ _ _ _ _ _ _ _ _ _ _ _ __
Richmond _ _ _ _ _ _ _ _ _ _ _ _ _ _

Washington____ _ _ __ _ _ __

Roanoke_ _ _ _ _ _ _ _ _ _ _ _ _ __
salem_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Wiliamsburg_ _ __ _ _ _ _ _ _ __

Bellngham _ _ _ _ _ _ _ _ _ _ _ _ _
Cheney _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Ellensburg___ _ _ _ _ _ _ _ _ _ __
EveretL _ _ _ _ _ _ _ _ _ _ _ _ _ __
Olympia_____ _ _ _ _ _ _ _ _ ___
Port Angeles_ _ _ _ _ _ _ _ _ _ _ _
Pullman_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Seattle_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

Spokane_ _ _ _ _ _ _ _ _ _ _ _ _ _ __

Tacoma _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Vancou ver _ _ _ _ _ _ _ _ _ _ _ _ _ _

Walla Walla_ _ _ _ _ _ _ _ _ _ __

Snow College (2).
Utah State University (1, 2, 3).
Weber State College (1, 2, 3).
Brigham Young University (1, 2, 3).
University of Utah (1, 2, 3).

University of Vermont, Bailey Library (1, 2, 3).
Middlebury College, Egbert Starr Library (1, 2, 3).
Vermont State (3).
Norwich University (3).
Windham College, Dorothy Marvin Memorial Library (3).

Virginia Polytechnic Institute (1, 2, 3).
University of Virginia (1, 2, 3).
Emory and Henry College (3).
Mary Washington College, E. Lee Trinkle Library (3).
Hampden Sydney College, Eggleston Library (3).
Hollns College, Fishburn Library (3).
Virginia Military Institute (2, 3).
Washington and Lee University, Cyrus Hall McCormick

Library (2, 3).
Old Dominion College, Hughes Memorial Library (1, 2, 3).
Norfolk Public (3).
Virginia State College, Johnston Memorial Library (3).
University of Richmond, Boatwright Memorial Library (2, 3).
Virginia State (1, 2, 3).
Roanoke Public (3).
Roanoke College (3).
College of Wiliam and Mary (I, 2, 3).

Western Washington State College, Wilson Library (1, 2, 3).
Eastern Washington State College (3).
Central Washington State College (1, 2, 3).
Everett Public (3).
Washington State (1, 2, 3).
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Aldehydes. . . . . . . . . . . . . . . . . . . . . . . . .612, 704

flanuabi li ties ... .. .. ... . .. .. ...... 612
Algeria. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286

crude oils, analyses............... 286
Aliphatic sulfur compounds........ 543, 544

valence force field................ 544
Alkaline carbonates, corrosion
effect. .. .. .. ...... . ..... ...... . .... 821
Alkane disulfide..................... 526
Alkane isomers....................... 343
Alkane-oxygen mixtures, detonation... 634
Alkane sulfide....................... 526
Alkane thiols............... .442, 523, 543
heats of formation................. 523
thermodynamic properties........... 442

l-Alkanethiols.............. .483, 491, 526
enthalpies of combustion........... 491
enthalpies of formation............ 491
thermodynamic properties........... 483

Alkanes.. . . .. .. . ... . . .. . .. . .. .... .... 278,
343, 344, 476, 543, 544

compos i tion. . . . . . . . . . . . . . . .278, 343, 344
thermodynamic properties........... 476
valence force field............. 543, 544

~-Alkanes . . . . . . . . . . . . . . . . . . . . . . . . . . . . 529
thermodynamic functions............ 529

Alkanes in coal................... 278, 344
Alkanes in Fischer-Tropsch

produc ts . . . . . . . . . . . . . . . . . . . . . . . . .343, 344
Alkanes in natural gas............ 278, 344
Alkanes in petroleum........ .278, 343, 344
Alkylacetylenes, infra-red spectra... 360
Alkyl aryl sulfides, determination... 354
Alkylbenzo C~J thiophenes. . . . . . . . . . . . . . 353

Texas, Wasson field................ 353
Alkylcycloalkyl -subs ti tu ted pyridine. 294
Alkyl cycloalkyl sulfides.... 265, 282, 401

analytical correlations............ 282
mass spectra....................... 282
synthesis.......................... 265
Texas, Wasson field................ 401

l-Alkylpyrroles, autoxidation........ 387
Alkyl-substituted cyclopentapyrindan. 294
Alkyl sulfides.................... 265, 282
Alkyl thiols, analysis............... 340
Alkylthiophenes. . . .239, 252, 260, 301, 339

determination... ... .. . .. . .. .... ... . 301
infra-red spectra.................. 239
mass spectra...............252, 260, 339
molecular structure........ 252, 260, 339

Al teration of reservoir rocks........ 168
Aluminum compounds.... . . . . . . . . . . . . . . . 524



thermodynamic properties........... 524
API gravity.......................... 45
API Research Project 48.............. 520
API Research Project 52.............. 520
Amides............................... 364
Amine ion exchange resin............. 255
Amines. . . . . . . . . . . . . . . . . . . . . . .535, 541, 555

infra-red spectra (far)............ 541
vapor pressures.................... 535

Amonium nitrogen in brines,
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Anadarko Bas in, brines............... 303
Analytical correlations of

alkylcycloaklyl sulfides........... 282
Analytical methods. .... .236, 243, 244, 257
Anion exchange....................... 357
Appalachian region...... .... . .. .... .. 2,

15,45,64,69, 97, 104, 113, 135, 146,
177, 196, 199, 200, 755, 802, 806

see also Ohio ; Pennsylvania;
West Virginia
cores, analyses............ 755, 802, 806
fluid injection.................... 199
fractures.......................196, 200
gas injection...................... 146
lithology. . . . .. . . . .. . . . . . . . . . . . . . . . 104
paraffin in wells. . . . . . .. .. . . . . . . . . 177
rocks.............................. 104
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thermal recovery (flame
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Argon in natural gas................. 579
Arkansas. . . . . . . . . . . . . . . . .10, 100, 249, 714
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crude oils, viscous................ 100
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minerals, statistics............... 714
Magnolia field..................... 10

Aromatic fractions, mass spectra..... 386
Aromatics. . . . . . . . . . . . . . . . . . . . . . . . . . . . 683
Aromatics, high-boiling.............. 395
Arps equation........................ 157
Arsenic in brines, determination..... 240
Arsenous oxides...................... 558
Aryl sulfides, alkyl, determination.. 354
Asphaltene in crude oils............. 368
As phal tenes . . . . . . . . . . . . . . . . . . 280, 351, 370

chemiluminescence.................. 370

metallo-organic content............
separation. . . . . . . . . . . .. . . . . . . . . . . ..

Asphalts. . . . . . . .. . . . . . . . . . . . . . . . . . . . .
326, 327, 328, 329, 331, 351,
379, 385
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separation................ .328, 331,
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Atlantic Ocean, Puerto Rico Trench...
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Autoignition. . . . . . . . . . . .619, 627, 631,
Automatic control....................
Au tomatic cus tody trans fer. . . . . . . . . . .
Autoxidation of pyrroles.............
Aviation fuels surveys...............
Aviation turbine fuels...............

see also Aircraft fuels
storage stability..................
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Barium, solubilities. . . . . . . . . . . . . . . . . .
Barium in brines........ 243, 305, 307,

determination. . . . . . . . . . . . . .243, 305,
Barium in scale, determination.......
Barium sulfate scåle..........57, 149,
Bartlesville Petroleum Research
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Bartlesville sand....................
Basal Greenbrier formation......... 65,
Basal Tuscaloosa reservoir...........
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Benedict-Webb-Rubin equation of
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Benefits of research.................
Benzene...... .478, 481, 506, 528, 531,

enthalpies of combustion...........
Benzene as samples...................
Benzene derivatives..................

vibrational spectra................
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Benzene rings, infra-red spectra.....
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51, 61, 82, 114, 203, 224,

123

280
351

288,
352,

328
328
379
331
327
351
331
385
385
743
468
468
675
144
199
387
229
424

424

130
321
321
307
257
257

753
6

198
10

479

479
734
553
506
450
508
508
250
271
271
364
250
298
30,
425



124

Beryllium in brines, determination... 306
Big Injun sand....................... 30,

59, 114, 118, 145, 191,
193, 198, 219, 222

Big Lime sand..................... .30, 114
Binary mixtures, thermodynamic
functions. . .. . . . .. . . . . . . . . . . . . . . . . . . 458

Binary solutions, equilibria......... 466
Bomb, constant volume................ 808
Bomb calorimetry

see Combustion calorimetry
Bond energies........................ 497
Boron............................ .499, 500
heats of combustion................ 500
thermochemistry. . . . . . . . .. . . . . . . .499, 500
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enthalpies of formation............ 556
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305, 307, 321
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cesium content, determination... 259, 308
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flow. .. . . . . . .. . . . .. .. . .. . . . . .. . . . .. 797
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hydrogen ion concentration......... 304
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274, 281, 303, 316, 322
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iodine content, determination...... 316
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lithium content............243, 281, 309
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Louisiana... .. . ..... . . ... ... .... . 281

magnesium content.............. .240, 281
determination...... ..... . ... . .. .. 240
Louisiana. . . . . . . . . . . . . .. . . . . . . . .. 281
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244, 305, 310, 318

metal content, determination....... 244
nickel content, determination...... 244
oxidation-reduction potential...... 304
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243, 281, 311, 346
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Louisiana... ....... . ... .......... 281
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rubidium content...... 259, 273, 308,
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sulfate content............ 273, 346,

removal. . . .... . .... .... . .. ... ... .
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utilization. . . . . . . . . . . . . . . . . . . . .664,
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determination. . . . . . . . . . . . . . . . .244,
Alabama... ........ .... 246, 274, 313,
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California. . . . .. . ...... .. . . . .40, 77,
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Louisiana. . . . . . . . . . . . . . . . . .249, 281,
Mississippi......246, 274, 313, 321,
Oklahoma... .... .. ... . .. ... . ... . . ...
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Bromide ions in brines....... . . . . . . . .
Bromides in brines........... 240, 281,

determination. . . . . . . . . . . . . . . . . . . . . .
Alabama........................... .
Louisiana. . . . . .. . . . . . . . . . . . . .. . . . . .
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4-Bromophenylmethylsul fide. . . . . . . . . . .
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289, 716, 718, 728, 746, 748, 752,
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Petroleum Research Center,
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Burgess -Wheeler law..................
Burner fuel oil surveys..............
Burnett apparatus. .449, 457, 459, 464,
Burning of sandstone formations......
Burning rates................ 612, 659,
Butadiene.. . .... . .... .. . . .... .... .. ..
1, 2-Butanediamine. . . . . . . . . . . . . . . . . . . .

enthalpies of formation............
Butane in liquefied petroleum gases..
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tert-Butylamine. . .. . .. .. ... .. ........ 555

enthalpies of combustion........... 555
enthalpies of formation............ 555

~-Butylbenzene, thermodynamic
properties. . . . . . . . . . . . . . . . . . . . .. . . .. 531
l-Butylpyrrole................... .355, 387

autoxidation. . . . . . .. . . . . . . . . .. . . . . . 387
thermal reactions.................. 355

Butyl thiophenes. . . . . . . . . . . . . . . . . . . . . . 262
mass spectra....................... 262
molecular structure................ 262
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Cable tools.......................... 3
Cadmium in brines, determination..... 244
Calcium in brines........... .240, 281, 318

determination. . . . . . . . . . . . . . . . . . .240, 318
Louisiana. . . . . . . . . . . . . . . . . . . . . . . . . . 281

Calcium in fuel oils, determination.. 397
Calcium in scale..................... 257

determination. .. . ..... ... . .. ....... 257

California........................... 4,
40,66, 77, 157, 158, 212, 235, 247, 257,
280, 283, 291, 294, 295, 300, 301
brines............................. 235
crude oils..247, 280, 283, 291, 301, 363

composition... .. . . . . ..... . .. .. .. . 291
fluorenones content.............. 363
metals content................... 291
nitrogen content................. 291
oxygen content................... 291
petroleum refineries, water usage. 651
sulfur content................... 291
Wi lmington field......... 247, 283, 301

crude oils, high-sulfur........ 247,256
forecasts. .. . . . . . . . . . . . .. . . . . .. . . . . 212
oil well scale.................. .40, 257
Wilmington field................. 40

water resources.................... 651
wells, completion.................. 4
Elk Hills field.................... 66
San Joaquin Valley................. 77
Wilmington field................... 40,

247, 283, 294, 295, 300, 301, 363
crude oils....................... 247,

283, 295, 300, 301, 363
composition.................... 301
ketones. . . . . . . . . . . . . . . . . . . . . . . . 295
nitrogen compounds in petroleum
distillates.... . ... . .. . . .. . .. . 294
petroleum distillates, sulfur
content. . . . . . . . . . . . . . . . . . . . . . . 300

sulfur content......... 247, 283, 300
Calorimeters, adiabatic.............. 446
Calorimeters, ice.................... 447
Cam prograners... . . . . . . . . . . . . . . . . . . . 742
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Canyon sand. . .. .. . .. ......... ..... .. . 27

Capillaries. . . . . . . . . . . . . . . . . . . . . . . . . . 75
Capillarities.... ... .. . ... . ..... .. ... 110
Capillary pressure curves............ 134
Capillarimetry....................... 237
Carbazic acid........................ 425
Carbazoles. . . . . . . . . . . . . . . . . . .250, 323, 364
Carbon.............. .45, 78, 334, 335, 620

deposition....................... .45, 78
determination.. .. ... ... . . . . . .. . .334, 335
formation. . . .. . ... . . . . .. . .. . .. . .... 620

Carbon-12, atomic weight scale....... 468
Carbon-13............................ 342
Carbon compounds, thermochemis try. . .. 504
Carbon dioxide................... .453, 639

determination. . .. .. . .. . . . . . . .. . . . .. 639
vapor pressures.................... 453

Carbon dioxide in gases, removal..... 563,
567,576,589

Carbon dioxide in natural gas..... 564, 579
Carbon disul fide. . . . . . . . . . . . . . . . . .496, 560
heats of combustion................ 496
heats of formation................. 496
thermodynamic properties........... 560

Carbon-hydrogen-sulfur groups,
determination. . . . . . . . . . . . . . . . . . . . . .. 410

Carbon isotopes................... 342, 378
Carbon monoxide. . . . . . . . .625, 637, 639, 704

determination. . ... .... .. .... ... . . .. 639

removal from exhaust gases......... 625
Carbon monoxide in gas mixtures...... 817
Carbonaceous materials............... 743
spectra............................ 743
Atlantic Ocean, Puerto Rico Trench. 743

Carbonate formations............. .188, 227
Carbonate in scale, determination.... 257
Carbonate process
~ Hot carbonate process

Carbonates, alkaline................. 821
Carbonyl compounds................... 387
Carbonyls, removal................... 433
Catalysts, chromium.................. 672
Catalysts, cobalt molybdate.......... 283
Catalysts, oxidation................. 624
Catalysts, urania.................... 819
Catalysts, uranium................... 625
Catalytic oxidation.................. 819
Cation exchange resin chromatography. 374
Cations, determination............... 257
Cavity-cell technique................ 361
Catalytic dehalogenation............. 408
Catalytic denitrogenation............ 409
Centrifuge. . . . . . . . . . . . . . . . . . . . . . . . . . . 134

see also Ultracentrifuge
Cesium ~brines, determination... 259, 308
Cetane effect........................ 642
Chain sulfides....................... 403

Characterization of crude oils
see Crude oils, characterization

Chelatometry. . . . . . . . . . . . . . . . . . . . . . . . .
Chemical disaggregation of rocks.....
Chemical plants......................

cost studies, bibliography.........
Chemi lumines cence. . . . . . . . . . . . . . . . . . . .
Chert, spectra.......................
China (Mainland).....................
Chloride complexes, ferric...........
Chloride in brines, Louisiana........
Chlorinated hydrocarbons,
flarnabilities. . . . .. . . . . . . . . . .. . . . . . 692

Chlorine compounds, heats of
combustion.......... .. . . . .. .. .. .. ... 558

Chloroform. . .......... ... ..... . ... .. . 332

4-Chlorophenylmethylsulfide... ... .. . . 508
Chromatographs, gas...............377, 673

fittings........................... 377
Chromatography. . . . . . . . . . . . . . . . . . . . . .. 418
Chromatography, adsorption........... 351
Chromatography, cation exchange
resin. .. ........... ... ... . . .... ..... 374

Chromatography, gas.................. 258,
340, 361, 376, 669, 703

sampling. . . . . .. . . ... . .. .. . .. ...... . 361
Chromatography, gas-liquid........... 247,

299, 300, 301, 329, 330, 331, 363, 381,
383, 400, 404, 671, 684, 708
columns................... .... ..... 331
effluents. . . . . . . . . . . . . . . . . . . . . . . . . . 400
supports, solid.................... 330

Chromatography, gas-liquid (inverse). 292,
326, 327, 328, 331

Chromatography, gas-liquid partition. 677
Chromatography, gel permeation....... 297,

373, 413
Chromatography, liquid-liquid........ 351
Chromatography, reversed-phase
parti tion. . . . . . . . . . . . . . . . . . . . . . . . . . . 351

Chromium catalysts................... 672
Clarendon sand....................... 221
Clays. . ... . . ...... .... . . . ... .. .... ... 23,

50, 166, 167, 182, 367, 425, 743, 827
expansion.......................166, 167
hydration.. . . .... ... . .... . .. .. .. .. . 182
permeabilities.. . .... . . . .. .. . . ... . . 50
permeability effect................ 23
Wyoming, Powder River Basin...... 23

porosities. . . . . . . . . . . . . . . . . . . . . . . . . 367
743
425
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220
501
344

spectra. '" .... . ..... ..... .. .. .....

swelling.. . . .. . . . . . . . .. . . . .. . . .... .
Wyoming, Powder River Basin........

Clinton sand.........................
115, 174, 183, 205, 208,

C--N thermochemical bond energy......
Coal. . . . . . . . .. . . .. . .. . . . . . . . .278, 341,
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alkanes content................. 278, 344
forecasts. . . . . . . . . . . . . . . . . . . . . . . . . . 341

Coal, alkylated, chemiluminescence... 370
Coal asphaltenes, chemiluminescence.. 370
Coal carbonization products,
properties. . . . . . . . . . . . . . . . . . . . . . . . . . 745

Coal derivatives, chemiluminescence.. 370
Coal products, NM................... 342
Coal tar, chemiluminescence.......... 370
Cobalt molybdate catalysts........... 283
Cokel, petroleum. . . . .. . . . . . .. . . . . . . . . . . 730
Coker tests.......................... 438
Colloids in petroleum. . . . .. . . .....272, 336
Colombia, crude oils, high-sulfur.... 256
Colorado................ ...........10, 800
Adena field........................ 10
Denver-Julesburg Bas in. . . . . . . . . . . . . 800

Colorado Plateau..................... 186
Co lorimetry. . . . . . . . . . . . . . . . . . . . . . . . . . 257
Combination reservoirs. . . . . . . . . . . . . . . 10
Combustion.................. .648, 657, 808
Combus tion calorimetry. . . . . . . . . . . . . .. 450,

491,493,495,501,556,557,558
Combustion gases.. .559, 612, 629, 634, 643

equilibrium composition....... . . . . . 629
flarabilities. . .. .. . . ... . ..... . ... 612
thermodynamic properties........... 559

Combustion sources................... 681
Combustion studies equipment......... 618
Comparator-microphotometer. . . . . . . . . . . 284
Compressed gases................. .513, 712

handling...... ...... . .... . .... .. . . . 712
hazards. . . . . . . . . . . . . . . . . . . . . . . . . . . . 712
storage. . . . . . . . . . . . . . . . . . . . . . . . . . . . 712
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Heats of combustion of boron

compounds. . . . . . . . . . . . . . . . . . . . . . . . . . . 500
Heats of combustion of carbon
disulfide.... ....................... 496

Heats of combustion of chlorine
compounds. . . . . . . . . . . . . . . . . . . . . . . . . . . 558

Heats of combustion of 1,2-bis-
difluoroamino-4-methylpentane....... 492

Heats of combustion of difluoro-
benzenes. . . . . . . . . . . . . . . . . . . . . . . . . . . . 498

Heats of combustion of
dihalobiphenyls. . .. . . . . . . . . . . . . . . . . . 557

Heats of combustion of fluorine
compounds. . . . . . . . . . . . . . . . . . . . . . . .498, 502

Heats of combustion of 4-
fluorotoluene....................... 498

Heats of combustion of hippuric acid. 514
Heats of combustion of methanethiol.. 496
Heats of combustion of organometallic

compounds. . . . . . . . . . . . . . . . . . . . . . . . . . . 503
Heats of combustion of organosilicon

compounds. . . . . . . . . . . . . . . . . . . . . . . . . . . 495
Heats of combustion of piperfluoro-

piperidine. . . . . . . . . . . . . . . . . . . . . . . . . . 507
Heats of combustion of pyridine...... 514
Heats of combustion of silicon....... 495
Heats of combustion of 2,3,5,6-

tetrachloro-p-xylene. . . . . . . . . . . . . . . . 558
Heats of combustion of thiaadamantane.. 517
Heats of combus tion of m-
trifluorotoluic acid..~............. 498

Heats of combustion of trimethyl-
amineborane. . . . . . . . . . . . . . . . . . . . . . . . . 500

Heats of formation................... 261
Heats of formation of 1,2-bis-
difluoroamino-4-methylpentane. .. .... 492

Heats of formation of difluoro-
benzenes. . . . . . . . . . . . . . . . . . . . . . . . . . . . 498

Heats of formation of dihalobiphenyls 557
Heats of formation of fluorine

compounds. . . . . . . . . . . . . . . . . . . . . . . . . . . 498
Heats of formation of fluorosilicic
acid. .... . .... . . . .. . . .. .. . . . . .. . . . . . 495

Heats of formation of 4-
fluorotoluene. .. ... .. ... . ... . . . . ... . 498

Heats of formation of hexamethyl-
disiloxane..... . ..... ............... 495

Heats of formation of hippuric acid.. 514
Heats of formation of hydrocarbons... 626



136
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thermodynamic properties........... 528
vapor pressures.................... 481

Hexamethyldisiloxane. .. . . . .. . . . .. .495, 551
heats of formation................. 495
internal rotation.................. 551
thermodynamic properties........... 551

~-Hexane. . . . . . . . . . . . .. . . . . . . . . .. . .506, 635
enthalpies of combustion........... 506
ignition.. . . . . . . ... .... . . . . .. .. .... 635

Hexane in natural gas................ 579
l-Hexanethiol........................ 491
l-Hexene. . . . . . . . .. . . . . . . . .. . . . . . . . . . . 415
Higgins-Leighton method. . . . . . . . . . . . . . 155
High-boiling aromatics............... 395
High-boiling fractions....... 270, 323, 407

ni trogen content................... 323

Texas, Wasson field................ 270
High-molecular-weight compounds...... 272,

339, 351
mass spectra....................... 339
separation. . .. .... .. . . .. .. .. ....... 272

High-molecular-weight compounds

(sulfur).. ... .. ... ... .. . ..... ..... .. 811
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Hydrazine dihydroch loride. . . . . . . . . . .. 558
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2-methylhexane.................... .. 515
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Thermodynamic properties of
5 -thianonane. . . . . . . . . . . . . . . . . . . . . . . .
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computing.. .. ........... . .... ... .. .
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deuterium derivatives.............. 538
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Texas, Wasson field.............. 264, 298
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Titrimetry........................... 257
Toluene..... .......... ..498, 506, 547, 552

enthalpies of combustion........... 506
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molecular vibrations............... 547
themodynamic properties........... 547

Toluene in solvent mixtures.......... 621
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Torsional frequencies................ 474
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Total sulfur......................... 398
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Tracers, radioactive (tritium)... .417, 419
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Transi tion temperatures

see Heats of transition
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Transport properties of methane,
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Triethy1amineborane, thermodynamic
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heats of combustion................
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thermodynamic properties........... 485
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Tritium in natural gas,
determination................... .582, 583
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Tube counting gas, proportional...... 583
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Underground storage of natural gas
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Valence force field.......... 538, 543, 544
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standards. . . . . . . . . . . . . . . . . . . . . . . . . . 560
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Vapor-liquid equilibria of gases..... 816
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Vapor pressures of pyridines.........
Vapor pressures of pyrroles..........
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computing. . .. . . . .. . .. . .. . .. . .. ... 216
Ohio................ .42, 174, 205, 208
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Hocking County................. 205
Logan field.................... 174
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Ludlow field................... 147
Sartwell field................. 56
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Smithfield field............... 63

fractures.......................... 12,
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Oklahoma.............12, 175, 176, 202
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Spraberry sand.............. .13, 165
gas saturation in reservoirs....... 162
injection rate..................... 155
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Al len County..................... 92
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Wilson County.................... 92

Nebraska........................... 67
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3,002,002. . . . . 814 3,181,929... . 821 5896. . ... .... . 618 6460........ . 33
3,002,091. . .. . 815 3,195,354... . 822 5914......... . 19 6471........ . 34
3,027,750.. ... 816 3,260,118.... 823 5920. . ........ 20 6474........ . 254
3,031,287. . . . . 817 3,369,605... . 824 5921.. . . . .. .. . 21 6475. .. . . . . .. 451
J,073,387.... . 818 3,378,336... . 825 5930... . ..... . 445 6494......... 35
3,140,148. . . . . 819 3,429,679.... 826 5974.. . . . . .. . . 446 6505........ . 626
3,150,923.... . 820 3,508,613.. .. 827 5979.. ........ 567 6519....... .. 255

5992......... . 619 6520... ... ... 36
Petroleum Products Surveys 6007......... . 620 6530... ... ... 570

No. Entry No. Entry 6028......... . 447 6534........ . 420
21...... ...... 232 40.. . ..... ... 232 6039... ....... 242 6542........ . 256
28. . . . . . . . . . . . 231 41. ....... . .. 230 6047......... . 243 6546... ...... 37
29. . . . . . . . . . . . 229 42. . .. ....... 231 6048......... . 621 6557. . ....... 38
30........... . 232 43. . .. ....... 232 6072.. ........ 22 6602........ . 257
31. . . . . . . . . . . . 230 44. .... ...... 229 6083......... . 622 6603. .. .. . . . . 39
32........... . 231 45.......... . 232 6087.... ...... 244 6621. . .. . . . .. 258
33. . . . . . ... . . . 232 46.......... . 230 6093. .. .... ... 23 6629.. .. ..... 571
34........... . 229 47.......... . 231 6096......... . 245 6630........ . 452
35........... . 232 48.......... . 232 6098.. ... . . ... 24 6641........ . 259
36........... . 230 49.......... . 229 6099... ....... 623 6654........ . 627
37........... . 232 50.......... . 232 6126... . ...... 568 6658........ . 40
38.. . . .. .. ... . 231 51. . .. .. . . . . . 230 6134.. . .. ... . . 25 6659.... . . . . . 628
39. . . . . . . . . . . . 229 52.......... . 231 6149. . ........ 448 6660. .... . . .. 572
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No. Entry No. Entry Technical Progress Reports
6670......... . 41 6978........ . 58
6671......... . 260 6992. . ....... 59 No. Entry No. Entry
6672......... . 629 7006........ . 60 23. . . . . . . . . . . . 11
6683......... . 42 7007. . . ...... 61
6684......... . 630 7011........ . 62 Thermodynamics Contribution No.
6688. . .. . . .. . . 573 7013. . ....... 575
6696.. . ... .... 720 7020........ . 457 No. Entry No. Entry
6698......... . 261 7032........ . 63 82. . .. . . .. . . . . 521 134......... . 481
6733......... . 43 7043....... .. 1 83. . . . . . . . . . . . 504 135.... ...... 530
6735......... . 44 7044. . ....... 64 88. . . . . . . . . . . . 526 136. . . . . . . . . . 452
6741. . . . . . .. . . 262 7049... ...... 65 89.... . .... .. . 502 137. . . . . . . . . . 473
6748. . . . . . .. . . 631 7052... ... ... 66 90..... ..... .. 503 138. . . . . . . . . . 474
6752....... . . . 263 7056. . ....... 67 93. . . . . . . . . . . . 442 139. . . . . . . . . . 484
6756.. . .... .,. 45 7059........ . 277 94. . . . . . . . . . . . 515 140.... ...... 482
6760. . . . . . .. .. 46 7076........ . 458 95........... . 510 141.... ...... 499
6763. ...... ... 47 7084.... ..... 422 96. . . . . . . . . . . . 549 142.. ...... .. 531
6766. . . . . . . . . . 632 7111. . ... .. .. 68 97........... . 522 143......... . 512
6783. . . . . . . . .. 48 7122. . . .. . . . . 278 98. ... ....... . 443 144......... . 516
6790.. .. ...... 633 7133.. ....... 638 99. . . . . . . . . . . . . 497 145......... . 536
6791.. .. . ..... 453 7136. ........ 459 100. . . . . . . . . . . 445 146.. . . . . . .. . 491
6793......... . 421 7144.. . .... .. 69 101. . . . . . . . . . . 514 147... . . . .. . . 540
6795. . .. . . .. . . 264 7161. . . .. .. . . 70 102. . . . . . . . . . . 480 148.... ...... 539
6796.. . .. . . . .. 265 7183........ . 279 103. . . . . . . . . . . 517 149. . . . . . . . . . 533
6798.. ........ 49 7197. . . .. . . .. 423 104. . . . .. . . . . . 470 150......... . 529
6803........ . . 266 7238........ . 2 ios.. . ....... . 523 151........ .. 556
6804. ..... ... . 50 7241........ . 639 106. . . . . . . . . . . 551 152. . . . . . . . . . 555
6819. . ........ 267 7272........ . 71 107. . . . . . . . . . . 546 153. . . . . . . . . . 477
6824. . . .. . . . . . 454 7273.. ..... .. 280 108. . . . . . . . . . . 496 154... . .. .. .. 544
6826.. ...... .. 51 7277. . . .... . . 72 109. . . . . . . . . . . 475 155. . . . .. .... 541
6840.... .... .. 634 7278........ . 73 110. . . . . . . . . . . 560 156. . . . . . ... . 535
6846. . . .... . . . 268 7291...... ... 640 111. . . . . . . . . . . 547 157... . ... .. . 486
6848. . .. . . . . . . 574 7296.. ... .... 74 112.. . . .. . . . .. 489 158......... . 506
6854.. ... ..... 269 7304........ . 641 113. . . . . . . . . . . 542 159.. . . .. ... . 543
6857.. ........ 635 7310. ........ 642 114. . . . . . . . . . . 448 160. . . . . . . . . . 534
6870.. .... .. .. 52 7325. . . . . . . . . 424 115. . . . . . . . . . . 498 161......... . 509
6879. . . . . . . . . . 270 7326....... .. 281 116. . . . . . . . . . . 492 162. . . . . . . . . . 478
6909. . . . . . . . . . 53 7342. . ....... 75 117. . . . . . . . . . . 552 163.. . . ..... . 544
6911.. . . . . .. .. 271 7351. . ..... .. 282 118. . . . . . . . . . . 507 164... .. .. ... 505
6912......... . 272 7359. . ....... 76 119.. . . ... .. . . 493 165. . . . . . . . . . 501
6917......... . 54 7382. . ..... .. 425 120.. . . ... . . . . 553 166..... ..... 490
6924......... . 455 7390.. . .. . ... 643 121. . . . . . . . . . . 548 167. . .. . .. .. . 538
6926.. . .... ... 636 7401........ . 77 122. . . . . . . . . . . 545 168.... .... .. 809
6928. . . . . . . . . . 273 7418.. ... .. .. 283 123. . . . . . . . . . . 524 169. . . . . . . . . . 483
6942......... . 55 7423. . . .. .. .. 644 124. . . . . . . .. . . 562 170. . . . . . . . . . 532
6943........ .. 56 7433. . ....... 645 125. . . . . . . . . . . 450 171. . . . . .. .. . 485
6950. . . ..... .. 456 7443........ . 78 127. . . . . . . . . . . 550 172. . . . . . . . . . 445
6958......... . 637 7447.. ....... 284 128. . . . . . . . . . . 479 173.. . . . ... . . 508
6959. . . . .. .. . . 274 7448. . ... .... 646 129. . . . . . . . . . . 495 174.. . . . .. .. . 487
6960......... . 57 7465........ . 79 130.. . . .. ... . . 558 175. . . . . . . . . . 488
6961......... . 275 7469........ . 80 131. . . . . . . . . . . 557 177. . . . . . . . . . 537
6970. . . ... . . . . 276 132. . . . . . . . . . . 451 180. . . . .. .... 528

133. . . . . . . . . . . 511
Special Publications

1-66. . ... .., .. 716 2-68........ . 717
1-68. ... .. . . . . 614 1-70.. ...... . 718
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