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The Many-Body Problem, edited by
Jerome K. Percus, Courant Institute of
Mathematical Sciences, New York Uni-
versity, New York, N. Y. (Interscience
Division, John Wiley & Sons Inc., New
York, 1963), 542 pp. $30.00,

Contents: 31 papers contributed by
different authors on such subjects as

multiple scattering methods, the many-
body problem with strong forces, collective
methods, normal states of matter, co-
herent states in a degenerate electron
gas, and investigation of the many-body
problem by electronic computers.

This volume contains the Proceedings
of the Symposium on the Many-Body

Problem, held at Stevens Institute of
Technology, Hoboken, N. J., January
28-29, 1957. It should be of use to
physicists, chemists, and mathematicians
who have been exposed to a standard
course in quantum mechanics. It may
serve both as a principal text and as a
reference for research workers.

Technical Literature Digest
M. H. Smith, Associate Editor

The James Forrestal Research Center, Princeton University

Propulsion and Power
(Combustion Systems)

Experimental Investigation of Rocket-
Engine Ablative-Material Performance
After Postrun Cooling at Altitude Pres-
sures, R. J. Rollbuhler. NASA TN
D-1726, June 1963, 29 pp.

The Ballistic Design, Loading, Inspec-
tion and Handling of High Strength Solid
Propellant Rocket Motor Assemblies, A.
E. Hornsey. Thiokol Chemical Corp.,
Wasatch Div., Quart. Progr. Rept. 3
(Air Force Systems Command, AF SC-
TR-63-9), Dec. 16, 1962, 22 pp.

Design Criteria for Large Accurate
Solid-Propellant Static-Thrust Stands, D.
P. Aukeney and C. E. Woods. Bur.
Naval Weapons NAVWEPS Rept. 8353,
Naval Ordnance Test Station NOTS TP
3240, Copy 123, June 1963, 48 pp.

Heat Transfer to the Throat Region of a
Solid Propellant Rocket Nozzle, E. Lee.
Naval Ordnance Lab., NOL TR 62-72
(Aerodynamics Res. Rept. 178), Feb. 26,
1963, 28 pp.

Development of the Midcourse Trajec-
tory-Correction Propulsion System for the
Ranger Spacecraft, D. H. Lee. Calif.
Inst. Tech., Jet Propulsion Lab. TR 32-
335, March 15, 1963, 21 pp.

Development of a Periscope for a Thrust
Chamber Combustion Analysis, J. D.
O'Donnell. Aerojet-General Corp., Liq-
uid Rocket Plant Rept. 652/SA 4-2,
2-F-l, May 28, 1963, 48 pp.

Performance of a Plug Nozzle Having a
Concave Central Base with and without
Terminal Fairings at Transonic Speeds, C
E. Mercer and L. B. Salters Jr. NASA
TN D-1804, May 1963, 25 pp. ,

Propulsion and Power
(Noncombustion)

Mariner Venus Power-Supply System,
E. N. Costoque. Calif. Inst. Tech., Jet
Propulsion Lab. TR 32-424, March 30,
1963, 21 pp.

Probe Measurements of the Discharge
in an Operating Electron Bombardment
Engine, W. B. Strickfaden and K. L.
Geiler. Calif. Inst. Tech., Jet Propulsion
Lab. TR 32-417, April 19, 1963, 22 pp.

Possible Effects of Nonuniform Flows on
Performance of Electrothermal Thrustors,
J. R. Jack and J. W. Schaefer. NASA
TN D-1732, June 1963, 16 pp.

Energy Storage in Superconducting
Magnetic Coils, W. F. Hassel. ARS
Preprint 2506-62, Sept. 1962, 8 pp.

EDITOR'S NOTE: Contributions from Pro-
fessors E. R. G. Eckert, E. M. Sparrow,
and W. E. Ibele of the Heat Transfer Lab-
oratory, University of Minnesota, are
gratefully acknowledged.

Nuclear Thermionic Space Power Sys-
tems, R. C. Howard and N. S. Rasor.
Thermo-Electron Eng. Corp. (AIAA Na-
tional Propulsion Meeting, Cleveland,
Ohio), March 1963, 68 pp.

Survey of Meteoroid Property and Dis-
tribution Data Relevant to SNAP 8 Reac-
tor and Shield Design, C. R. Harder.
North American Aviation Inc. NAA-
SR-8127, April 30, 1963, 34 pp., 33 refs.

Propellants and Combustion

Performance Calculations for Mono-
propellant Hydrazine and Monopropellant
Hydrazine-Hydrazine Nitrate Mixtures,
D. H. Lee. Calif. Inst. Tech., Jet Propul-
sion Lab. TR 32-348, Dec. 3, 1962, 87 pp.

Research in Hybrid Combustion (1 Dec.
1961 through 31 Jan. 1963), T. Houser.
Final Rept., North American Aviation
Inc., Rocketdyne Rept. R5179, May 15,
1963.

Analytical Approximation for Stationary
Conical Detonations and Deflagrations
in Supersonic Flow, H. W. Woolard.
Johns Hopkins Univ., Appl. Phys. Lab.
TG-446, May 1963, 72 pp.

Shock-Induced Combustion with Oblique
Shocks, Comparison of Experiment and
Kinetic Calculations, P. M. Rubins and
R. P. Rhodes Jr. Arnold Eng. Dev.
Center AEDC-TDR-63-103, June 1963,
49 pp.

Heat Transfer and Fluid Mechanics
Institute, Pasadena, 1963, Proceedings,
edited by A. Roshko, B. Sturtevant, and
D. R. Bartz (Stanford University Press,
Stanford, Calif., 1963), 288 pp.

A Modified Theory for the Effect of a
Surface Temperature on the Combus-
tion Rate of Carbon Surfaces in Air,
W. E. Welsh Jr. and P. M. Chung, pp.
146-159.
Thermal Ignition of Flowing Combusti-
ble Cases at Heated Bodies, G. Ado-
meit, pp. 160-175.
Preliminary Experimental Investigation

of Frequencies and Forces Resulting from
Liquid Sloshing in Toroidal Tanks, I. E.
Sumner. NASA TN D-1709, June 1963,
17pp.

Heat Problems of the Boundary Layer
with Heterogeneous and Diffusion Burn-
ing, L. Yu. Artyukh, L. A. Vulis, V. P.
Kashkarov, and L. P. Yarin. Air Force
Systems Command, Foreign Tech. Div.
FTD-TT-62-64, Feb. 2, 1962, 16 pp.

Experimental Evaluation of Liquid-
Fluorine System Components, R. L. De-
Witt and H. W. Schmidt. NASA TN
D-1727, June 1963, 21 pp.

Investigation of Catalyst Beds for 98-
Percent-Concentration Hydrogen Perox-
ide, J. F. Runckel, C. M. Willis, and L.
B. Salters Jr. NASA TN D-1808, June
1963, 79 pp.

Viscoelastic Properties of Solid Pro-
pellants and Propellant Binders, T. L.
Smith. J. R. Smith, and L. E. Hiam.
Stanford Res. Inst. Quart. Tech. Summary
Rept. 7, Jan.-March 1963, April 30,
1963, 27 pp.

A Research Study to Advance the State
of the Art of Solid Propellant Grain Design
(Quart. Progr. Rept. 3, Jan. 1, 1963-
April 1, 1963). Thiokol Chemical Corp.,
Elkton Div. TR E74-63, April 26, 1963, 70
PP.

Predicting Thermal Hazards in Propel-
lants Utilizing Cook-Off Techniques, C.
A. Taylor and E. D. Besser. Bur. Naval
Weapons NAVWEPS Rept. 7943, Na-
val Ordnance Test Station NOTS TP
2980, March 1963, 32 pp.

Review of Fire and Explosion Hazards
of Flight Vehicle Combustibles, R. W.
Van Dolah, M. G. Zabetakis, D S. Bur-
gess, and G. S. Scott. Bur. Mines Info.
Circ. 8137, 1963, 80 pp.

Materials and Structures

Portable Integrating Sphere for Moni-
toring Reflectance of Spacecraft Coatings,
W. B. Fussell, J. J. Triolo, and F. A.
Jerozal. NASA TN D-1714, April 1963,
12pp.

Progress Report of the NASA Special
Committee on Materials Research for
Supersonic Transports, R. H. Raring,
J. W. Freeman, J. W. Schultz, and H.
R. Voorhees. NASA TN D-1798, May
1963, 202 pp.

A Fundamental Investigation of the
Alloying Behavior of the Rare Earth and
Related Metals, J. F. Nachman, C. E.
Lundin, and A. S. Yamamoto. Air
Force Aeronaut. Res. Labs. ARL 63-15,
Jan. 1963, 68 pp.

Notes on Liquid Metal Studies in
France and Great Britain, L. F. Epstein.
NASA Tech. Memo. X-884, June 1963,
17pp.

Investigation of Mechanical Properties
and Metallurgical Characteristics of a
Metallic Chromium and Magnesium Ox-
ide Composite, C. R. Manning Jr. and
D. M. Royster. NASA TN D-1785,
June 1963, 44pp.

Some Considerations on Plastic Ma-
terials for Use as Safety Containers,
M. F. Zimmer and L. K. Asaoka. Bur.
Naval Weapons NAVWEPS Rept. 8030,
April 15, 1963, 21 pp.

High Temperature Vaporization Studies
Using a Recording Microbalance and
Electron Bombardment Heating, I. Vapor
Pressure of Silver, II. Vapor Pressure
of Palladium, P. D. Zavitsanos. Gen-
eral Electric Co., Missile & Space Div.
R63SDO6, Jan. 1963, 24 pp.

Empirical Corrections for Variable Ab-
sorption of Soft-X-Rays by Mylar (J7),
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J. Alley and J. H. Higgins. Army Missile
Command, Directorate of Res. & Dev.
RK-TR-63-7, March 1,1963, 17 pp.

High-Dielectric-Constant Materials and
Ferroelectricity, A. von Hippel. Air
Force Cambridge Res. Labs. AFCRL-63-
92, March 1963, 79 pp.

An Investigation of Wing-Aileron Flutter
Using Ground Launched Rocket Models,
D. R. Caukroger and J. K. Currant!
Gt. Brit. Aeronaut. Res. Council Current
Paper 627 (Feb. 1962), 1963, 23 pp.

A Method for Predicting Thermal Re-
sponse in Sandwich Panels, P. J. Ken-
dall, J. P. Moran, and T. E. Chappell.
Air Force Aeronaut. Systems Div. ASD-
TDR-63-306, May 1963, 118pp.

Some Remarks on a Theory of Creep-
Rupture of Pressure Vessels, G. R*
Cowper. Can. Natl. Res. Council NRC
LR-370, Jan. 1963, 27 pp.

Vibration of Thin Circular Rings, Part
II. Modal Functions and Eigenvalues of
Constrained Semi-Circular Rings, T I-
Lang. Calif. Inst. Tech., Jet Propulsion
Lab. TR 32-361, March 1,1963, 45 pp.

Nonlinear Problems, Proceedings of a
Symposium Conducted by the Mathe-
matics Research Center, U. S. Army, at
the University of Wisconsin, Madison,
April 30-May 2, 1962, edited by R. E.
Langer (University of Wisconsin Press,
Madison, Wis., 1963), 321 pp.

Elastic Stability and Post-Buckling
Behavior, W. T. Koiter, pp. 257-275.
Notes on the Level of Safety and the

Repair Rate with Regard to Fatigue in
Civil Aircraft Structures, B. K. O. Lund-
berg. Aeronaut. Res. Inst. of Sweden
Memo. PE-15 (Sept. 1958), 1962,34pp.

The Accuracy of Applying Linear Piston
Theory to Cylindrical Shells, H. Krumbaar.
Calif. Inst. Tech., Grad. Aeronaut. Labs.,
Aeroelasticity & Structural Dynamics
SM 63-50, March 1963, 28 pp.

Fluid Dynamics, Heat Transfer,
and MHD

Measurements of Free-Stream Turbu-
lence in Some Low-Speed Tunnels at
N.P.L., P. Bradshaw and D. H. Ferriss.
Gt. Brit. Aeronaut. Res. Council R & M
3317, Jan. 1962 (1963), 21 pp.

Aerodynamic Interaction Effects Ahead
of Rectangular Sonic Jets Exhausting
Perpendicularly from a Flat Plate into a
Mach Number 6 Free Stream, D. J.
Romeo. NASA TN D-1800, May 1963
29pp.

The Development of Rig and Instrumen-
tation for Testing 12-in. Dia. Model
VTOL Ducted Fans, H. S. Fowler.
Can. Natl. Res. Council NRC LR-366,
Jan. 1962, 16 pp.

Wing-Submerged Lifting Fan Experi-
ments : an Extension of Previous N.A.E.
Wind Tunnel Investigations, N. V.
McEachern and R. L. Wardlaw. Can.
Natl. Res. Council NRC LR-371, Feb.
1963, 12 pp.

Some Tests of 12-in. Dia. Model VTOL
Ducted Fans, H. S. Fowler. Can. Natl.
Res. Council NRC LR-367, Feb. 1962, 31
pp.

Aerodynamic Characteristics of a Full-
Scale Propeller Tested with Both Rigid
and Flapping Blades and with Cyclic
Pitch Control, K. W. Mort and P. F.
Yaggy. NASA TN D-1774, May 1963,
33 pp.

Application of a Discrete Velocity Model
to the Boltzmann Equation in Shear Flows,

J. E. Broadwell. Space Technology Labs.
TR 9813-6004-RUOOO, May 1963, 20 pp.

The Use of Dust Deposition as a Means
of Flow Visualization, E. T. Hignett.
Gt. Brit. Aeronaut. Res. Council Current
Paper 631, March 1962 (1963), 20 pp.

Possible Method for Solving Boundary-
Layer Problems with Dissociation and
Diffusion, I. P. Ginzburg. Air Force
Systems Command, Foreign Tech. Div.
FTD-TT-62-60, Jan. 24, 1962, 30 pp.;
transl. from paper for Heat Transfer
Conference, Minsk (June 1961).

Some Perturbation Solutions in Laminar
Boundary Layer Theory, Part I: The
Momentum Equation, P. A. Libby and H.
Fox. Brooklyn Polytech. Inst. PIBAL
Rept. 752, March 1963, 35 pp. (Ad-
dendum).

Measurements of Hypervelocity Stagna-
tion Point Heat Transfer in Simulated
Planetary Atmospheres, J. S. Gruszczynski
and W. R. Warren Jr. General Electric
Co., Missile and Space Div. R63SD29,
March 1963, 65 pp.

Theory of Stagnation Point Heat
Transfer in a Partially Ionized Diatomic
Gas, J. A. Fay and N. H. Kemp. Avco-
Everett Res. Lab. Res. Rept. 144, April
1963, 60 pp.

Ice Shedding Tests on a 10-Foot Sharp-
Edged Delta Wing at Low Angles of
Attack, C. K. Rush. Can. Natl. Res.
Council NRC LR-364, Dec. 1962, 10 pp.

The Thermodynamic Properties of
Nitrogen from 114 to 540°R Between 1.0
and 3000 psia, Supplement A (British
Units), T. R. Strobridge. Natl. Bur.
Std. TN 129A, Feb. 1963, 85 pp.

Hydromagnetic Stagnation-Point
Boundary Layer with Arbitrary Pressure
Gradient and Magnetic Field, W. H.
Braun. NASA TN D-1703, May 1963,
36 pp.

A Probe Investigation of Hot Seeded
Gases, J. C. Handley. Case Inst. Tech.
TR A-12, Nov. 1962, 96 pp. MS Thesis.

Wall-Pressure Fluctuations and Pres-
sure-Velocity Correlations in a Turbulent
Boundary Layer, J. S. Serafmi. NASA TR
R-165, 1963, 110 pp.

A General Theory for the Flow of
Weakly Ionized Gases, S. H. Lam.
Princeton Univ., Dept. Aeronaut. Eng.
Rept. 644, April 1963, 42 pp. (AFOSR
4662).

Formulation and Digital Coding of
Approximate Hydrogen Properties for
Application to Heat-Transfer and Fluid-
Flow Computations, D. P. Harry III.
NASA TN D-1664, May 1963, 72 pp.

Atomic and Molecular Processes, edited
by D. R. Bates (Academic Press, New
York, 1962), 904 pp.

High-Temperature Shock Waves, A. C.
Kolb and H. R. Griem, pp. 142-205.
Attachment and lonization Coefficients,
A. N. Prasad and J. D. Craggs, pp. 206-
244.
Electronic Recombination, D. R. Bates
and A. Dalgarno, pp. 245-271.
Ionic Recombination, J. Sayers, pp.
272-286.
The Motions of Slow Electrons in
Gases, L. G. H. Huxley and R. W.
Crompton, pp. 336-374.
Relaxation in Gases, J. D. Lambert, pp.
783-806.
Chemical Processes, J. C. Polanyi, pp.
807-855.
Problems Underlying the Numerical

Integration of the Chemical and Vibra-
tional Rate Equations in a Near-Equilib-
rium Flow, G. Emanuel. Arnold Eng.

Dev. Center AEDC-TDR-63-82, March
1963, 78 pp., 20 refs.

Calibration of the 100-Inch Hyper-
velocity Tunnel, H. W. Ball. Arnold Eng
Dev. Center AEDC-TDR-63-46, March
1963, 36 pp., 15 refs.

The Blast Wave Analogy for a Hyper-
sonic Source Flow, R. F. Meyer. Can
Natl. Res. Council NRC LR-368, Jan.
1963, 34 pp.

Experiments on Cylinder Drag, Sphere
Drag, and Stability in Rectilinear Couette
Flow, D. L. Kohlman. Mass. Inst. Tech.,
Fluid Dynamics Res. Lab. Rept. 63-1,
March 1963, 145 pp.

Velocity Correlation Measurements in
the Mixing Region of a Jet, M. A. Kolpin.
Mass. Inst. Tech., Aeroelastic and Struc-
tures Res. Lab. ASRL TR 1008, March
1963, 19 pp.

Experiments on Jet Flows and Jet
Noise Far Field Spectra and Directivity
Patterns, E. Mollo-Christensen, M. A.
Kolpin, and J. R. Martuccelli. Mass.
Inst. Tech., Aeroelastic and Structures
Res. Lab. ASRL TR 1007, Feb. 1963, 37
pp.

Theoretical Studies of Supersonic Two-
Dimensional and Axisymmetric Non-
equilibrium Flow, Including Calculations
of Flow Through a Nozzle, J. J. Der.
NASA TR R-164, 1963, 48 pp.

Investigation of Spherical Shock Waves
in a Shock Tube, R. N. Teng. Mass. Inst.
Tech., Fluid Dynamics Res. Lab. Sci.
Rept. 62-1, Feb. 1962, 44 pp. (AFCRL
61-416).

An Extension of Estimated Hypersonic
Flow Parameters for Helium as a Real
Gas, W. D. Erickson. NASA TN D-1632,
April 1963, 22 pp.

A 17-Inch Shock Tube for Studies in
Rarefied Gasdynamics, H. W. Liepmann,
A. Roshko, D. Coles, and B. Sturtevant.
Calif. Inst. Tech., Guggenheim Aeronaut.
Lab. Publ. 525, 1963, 6 pp.; reprinted
from Rev. Sci. Instr. 33, 625-631 (1962).

A Study of Concentration and Mass
Flow Distributions in a Gas-Solid Suspen-
sion, S. L. Soo, G. J. Trezek, R. C. Dimick,
and G. F. Hohnstreiter. Project Squid
TR ILL-9-P, March 1963, 48 pp.

Transonic Investigation of the Static
Longitudinal Aerodynamic Characteristics
of Low-Aspect-Radio Wing-Body Con-
figurations at Angles of Attack from 0° to
90°, C. D. Trescot Jr., L. E. Putnam, and
C. W. Brooks Jr. NASA TN D-1947,
June 1963, 36 pp.

Some Theoretical Predictions of Mass
and Electron Density Oscillations and
Comparison with Experiment, A. P.
Proudian and S. Feldman. Heliodyne
Corp., Res. Rept. 5, May 1963, 29 pp.

Aerodynamic Characteristics in Pitch
at a Mach Number of 2.01 of Several
Wing-Body Combinations with Wedge-
Shaped Bodies Located Above and Below
a 54.5° Swept Delta Wing, O. A. Morris.
NASA TN D-1823, June 1963, 22 pp.

Center-Line Pressure Distributions on
Two-Dimensional Bodies with Leading-
Edge Angles Greater than that for Shock
Detachment at Mach Number 6 aud
Angles of Attack up to 25°, T. J. Gold-
berg, G. C. Ashby Jr., and J. G. Hondros.
NASA TN D-1793, June 1963, 55 pp.

Equations for the Newtonian Static
and Dynamic Aerdynamic Coefficients
for a Body of Revolution with an Offset
Center-of-Gravity Location, R. C. Ried
Jr. and E. E. Mayo. NASA TN D-1085,
June 1963, 22 pp.

Pressure and Heat Transfer Measure-
ments at Mach 5 and 8 for a Fin Flat Plate
Model, L. G. Kaufman II and L. Meckler.
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Air Force Aeronaut. Systems Div. Rept.
ASD-TDR-63-235, April 1963, 121 pp.

An Analytical Study of the Low-Speed
Aerodynamics of Straight and Swept
Wings with Flow Separation, A. H. Sacks
and J. N. Nielsen. Vidya Inc. Rept. 38,
Jan. 31, 1961, 90 pp.

On the Breakdown Voltages of Some
Electronegative Gases at Low Pressures,
S. Schreier. NASA TN D-1761, June
1963, 8 pp.

Shock Tubes: Their Application in the
Study of Physical and Chemical Reactions,
A Bibliography. Avco-Everett Res. Lab.
AMP 92, Oct. 1962, 17 pp.

Current Speed in a Magnetic Annular
Shock Tube, J. Keck, Avco-Everett
Res. Lab., Avco-Everett Res. Rept. 152,
May 1963, 32 pp.

A Preliminary Study of Shock-Duct
Diffusers in a Hypersonic Helium Tunnel,
R. A. Makofski and S. N. Rea. Johns
Hopkins Univ., Appl. Phys. Lab. TG-
461, Jan. 1963, 31 pp.

Field Experiments Pertaining to Hyper-
sonic Wakes and Trails, S. Edelberg.
ARS Preprint 2661-62, Nov. 1962, 46 pp.

Study of the Nonequilibrium Flow
Field Behind Normal Shock Waves hi
Carbon Dioxide, J. T. Howe, J. R. Viegas,
and Y. S. Sheaffer. NASA TN D-1885,
June 1963, 39 pp.

Boundary Layer Flow with Suspended
Particles, H. H. Chiu. Princeton Univ.,
Dept. Aeronaut. Eng. TR 620, Aug.
1962, 32 pp.

Three-Dimensional Boundary Layer
Flow, H. Schlichting. Deut. Forschung-
sanstalt Luftfahrt Raumfahrt e. V. Inst.
Aerodynamik, DFL-Ber. 195, Dec. 5,
1962, 43 pp.

The Stability of Selected Boundary-
Layer Profiles, J. O. Powers, G. Heiche,
and S. F. Shen. Naval Ordnance
Lab. NOL TR 62-143 (Aerodynamics
Res. Rept. 186), March 13,1963, 50pp.

The Propagation of Plane Acoustic
Waves in a Radiating Gas, B. S. Baldwin
Jr. NASA TR R-138, 1962, 54 pp.

Flat Plate Skin Friction in Low Density
Hypersonic Flow—Preliminary Results,
E. S. Moulic. Air Force Aeronaut.
Res. Labs. ARL 63-24, Feb. 1963, 23 pp.

Some Results for Plane Poiseuille
Flow of Rarefield Gases, Y. P. Pao
Princeton Univ., Dept. Aeronaut. Eng-
TR 619, Aug. 1962, 13 pp.

The Loss of Mechanical Energy in the
Flow of a Dissociating Gas, K. Kusukawa
and T. Y. Li. Rensselear Polytech
Inst., Mech. Div. TR AE 6111, Dec. 1961,
20pp.

Vibrational-Nonequilibrium Flow of
Nitrogen in Hypersonic Nozzles, W. D.
Erickson. NASA TN D-1810, June 1963,
28pp.

Interim Report on Transient Heat-
Transfer Measurements of Catalytic Re-
combination in a Step Function Flow of
Atomic Oxygen, A. L. Myerson. Cornell
Aeronaut. Lab. CAL Rept. AF-1412-A-2,
Aug. 1962, 33 pp.

The Axisymmetric Free-Convection
Heat Transfer Along a Vertical Thin
Cylinder with Constant Surface Tempera-
ture, R. Viskanta. Atomic Energy Com-
mission ANL-6660, Jan. 1963, 26 pp.

Pressure and Heat Transfer Measure-
ments Over a Circular Cylinder at Angles
of Attack up to 15° at M = 11, C. C.
Horstman. Air Force Aeronaut. Res.
Labs. ARL 63-81, May 1963, 75 pp.

Theory of Stagnation Point Heat
Transfer in a Partially Ionized Diatomic
Gas, J. A. Fay and N. H. Kemp. Air

Force Ballistic Systems Div., Avco-
Everett Res. Rept. 144, BSD-TDR-62-
347, April 1963, 60 pp.

Stagnation Point Heat Transfer Meas-
urements in Partially Ionized Air, P. H.
Rose and J. O. Stankevics. Air Force
Ballistic Systems Div., Avco-Everett Res.
Rept. 143, BSD-TDR-62-348, April 1963,
49pp.

Radiation Characteristics of Metal
Vapors, A. E. Wechsler and P. E. Glaser.
Air Force Aeronaut. Res. Labs. ARL
63-37, Jan. 1963,55pp.

On the Empirical Correlation of Critical
Boiling Heat Flux for Channels of Various
Cross Sections and Orientation, U. H.
von Glahn. NASA TN D-1656, June
1963, 21 pp.

Further Comments on Analogue Net-
works to Obtain Heat Flux from Surface
Temperature Measurements, R. F. Meyer.
Can. Natl. Res. Council NRC LR-375,
March 1963, 33 pp.

Measurement of Energy Flux Density
Distribution in the Focus of an Arc Image
Furnace, R. B. Beyer, L. McCulley, and
M. W. Evans. Stanford Res. Inst.,
March 15, 1963, 16 pp.

List of References to Metal-Halide
Vapor Pressures with Bibliography, F. D.
Stevenson and S. D. Hill. Bur. Mines
Info. Circ. 8147, 1963, 35 pp.

Rates of Charge Production in the
Nitrogen Afterglow, C. R. Gatz, F. T.
Smith, and H. Wise. Project Squid
TR SRI-16-P, March 1963, 20 pp.

Departures from LTE in Emission and
Absorption by Continuous Energy States:
I. Radiative Equilibrium, L. Oster.
Air Force Aeronaut. Res. Labs. ARL
63-63, March 1963,18 pp.

Research Study of the Cryotrapping of
Helium and Hydrogen During 20° Con-
densation of Gases: Phases I and II, R.
A. Hemstreet, D. J. Webster, and D. M.
Ruttenbur. Arnold Eng. Dev. Center
Rept. AEDC-TDR-63-127, May 1963,
112pp.

The Effects of Magnetic Fields on a
Flowing Plasma, S. A. Gordon. Final
Rept., covering the Period June 1959-
Nov. 1962, AeroChem Res. Labs. TP 56,
Jan.1963, 26 pp.

Plasma Oscillations, K. G. Emeleus
and A. Garscadden. Air Force Aeronaut.
Res. Labs. ARL 63-12, Jan. 1963, 105 pp.

Dispersion and Damping of Longitudinal
Electron Oscillations in Thermal Plasmas,
J. F. Morris. NASA TN D-1734, June
1963, 56 pp.

Experimental Evaluation of a Direct-
Current Low-Pressure Plasma Source,
S. Domitz. NASA TN D-1659, April
1963, 33 pp.

MHD Generator Performance Under
Non-uniform and Time Varying Load,
J. F. Louis and R. Decher. Avco-Everett
Res. Rept. 148, March 1963, 21 pp.

Electrostatic Acceleration of Neutral
Plasmas Momentum Transfer Through
Magnetic Fields, G. S. Janes, J. Dotson,
and T. Wilson. Avco-Everett Res. Rept.
150 (supersedes AMP 88), Sept. 1962,
26pp.

The Effect of a Strong Magnetic Field
on Two-Dimensional Flows of a Conduct-
ing Fluid, S. Childress. Calif. Inst. Tech.,
Jet Propulsion Lab. Rept. 32-296, March
1963, 12 pp.

Ionized Wakes of Hypersonic Objects,
S. C. Lin. Avco-Everett Res. Lab. Res.
Rept. 151, June 1959, 36 pp.

Notes on Some Experimental and
Theoretical Results for the Boundary
Layer Development Aft of the Shock in a
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Shock-Tube, L. Bernstein. Gt. Brit.
Aeronaut. Res. Council Current Paper
625 (April 1961), 1963, 40 pp. (replaces
A.R.C. 22,753). Ph.D. Thesis, Univ.
London.

Inviscid and Viscous Hypersonic Nozzle
Flow with Finite Rate Chemical Reactions,
E. S. Levinsky and J. J. Brainerd. Arnold
Eng. Dev. Center AEDC-TDR-62-18,
Jan. 1963, 52 pp., 19 refs.

Slender Bodies of Revolution Having
Minimum Total Drag at Hypersonic
Speeds, A. Miele and D. G. Hull. Boeing
Sci. Res. Labs. Rept. DI-82-0230, Feb.
1963,58pp.

Charts for the Analysis of Isentropic
One-Dimensional Unsteady Expansions
in Equilibrium Real Air with Particular
Reference to Shock-Initiated Flows, W.
L. Grose and R. L. Trimpi. NASA TR
R-167, 1963, 17 pp.

Determination of the Streamlines on
a Sphere-Cone at Angle of Attack from
the Measured Surface Pressure Dis-
tribution, E. L. Harris. Naval Ordnance
Lab. NOL TR-63-37, March 1, 1963.

Equilibrium Real-Gas Performance
Charts for a Hypersonic Shock-Tube
Wind-Tunnel Employing Nitrogen, L.
Bernstein. Gt. Brit. Aeronaut. Res.
Council Current Paper 633 (Sept. 1961),
1963, 21 pp. (replaces A.R.C. 23,232).

Aerodynamic and Mechanical Tests of a
Model of a Variable Mach Number Nozzle,
Z. M. Jawor. Gt. Brit. Aeronaut. Res.
Council Current Paper 629 (June 1961),
1963,13 pp. (replaces N.G.T.E. Memo. M.
350; A.R.C. 23,270).

Aerodynamics of Supersonic Wings and
Bodies Oscillating at High Frequency,
M. Hanin. Technion, Israel Inst. Tech.
TAE Rept. 26, Jan. 31, 1963, 42 pp.

Calculation of Stability Derivatives
for Tapered Wings of Hexagonal Plan-
form Oscillating in a Supersonic Stream,
D. E. Lehrian. Gt. Brit. Aeronaut. Res.
Council R & M 3298 (Sept. 1960), 1963,
46 pp.

Emergency Control of Boundary Layer
on Aircraft Wings by Propellant Energy,
A. E. Larsen and C. J. Litz Jr. A Pre-
liminary Study of the Rate of Growth
and Decay of Blowing-Jet-Induced
Circulation on Two-Dimensional Profiles,
D. C. Hazen and F. C. Karins, pp. 15-59,
Frankford Arsenal Rept. R-1675, April
1963,64pp.

Investigation of Flow Variables Over a
Series of Rearward Facing Stepped Flat
Plates at a Nominal Mach Number of
4.15, R. R. Smith. Air Force Aeronaut.
Systems Div. ASD-TDR-63-131, April
1963, 72 pp.

Measurement of Heat Transfer, Re-
covery Temperature and Pressure Dis-
tribution on Delta Wings at M = 3, H.
Thomann. Sweden Aeronaut. Res. Inst.,
FFA Rept. 93,1963,48pp.

Viscous Flow Past a Rotating Translat-
ing Blade with Arbitrary Velocity
Suction and Slip, K. J. Touryan. Sandia
Corp. SC 4777 (RR), May 1963, 63 pp.

Unsteady Lift Slope Values Obtained
from Flight Measurements in Gusts,
D. M. Ridland. Gt. Brit. Aeronaut.
Res. Council Current Paper 651 (June
1962), 1963, 21 pp.

Tabulated Solutions of the Equilibrium
Gas Properties Behind the Incident and
Reflected Normal Shock-Wave in a
Shock-Tube, I—Nitrogen, II—Oxygen,
L. Bernstein. Gt. Brit. Aeronaut. Res.
Council Current Paper 626 (April 1961),
1963, 69 pp. (replaces A.R.C. 22,778).

Supersonic Two-Dimensional Base Type
Flows, J. Rom. Technion, Israel Inst.

Tech., Dept. Aeronaut. Eng. Rept. 27,
March 1963, 40pp.

Recent Research on Cascade Flow
Problems, H. Schlichting and A. Das.
Deut. Forschungsanstalt Luftfahrt Raum-
fahrt, DFL-Ber. 202 (Braunschweig, Inst.
Aerodynamik Rept. 62/47), Jan. 1963,
47 pp.

Aerodynamic Problems of High Lift,
H. Schlichting. Deut. Forschungsanstalt
Luftfahrt Raumfahrt, DFL-Ber. 190
(Braunschweig, Inst. Aerodynamik Rept.
62/25), Oct. 12, 1962, 51 pp., 52 refs.
(paper presented at 3rd Intern. Congr.
Aeronaut. Sci., Stockholm, Sweden, Aug.
27-Sept. 1, 1962).

Measurement of Laminar Heat Trans-
fer Rates Over a Two Dimensional Back-
ward Facing Step in a Shock Tube,
J. Rom and A. Seginer. Technion,
Israel Inst. Tech. TAE Rept. 25, Feb.
1963 (TN 3).

The Static and Dynamic Response
Properties of Incidence Vanes with Aero-
dynamic and Internal Viscous Damping,
W. J. G. Pinsker. Gt. Brit. Aeronaut.
Res. Council Current Paper 652 (Aug.
1962), 1963, 23 pp. (replaces R.A.E.
TN Aero. 2833-A.R.C. 24,245).

Free-Molecule Flow in the Axial-Flow
Turbo-Vacuum Pump, J. S. Maulbetsch
and A. H. Shapiro. Mass Inst. Tech.,
Dept. Mech. Eng., Fluid Mech. Lab.
Publ. 63-3, March 1963, 89 pp.

Design Considerations and Methods
for Low-Density Wind Tunnels Operat-
ing with High Stagnation Temperatures,
G. A. Brown and A. E. Bergles. Air
Force Aeronaut. Systems Div., ASD-
TDR-63-154, April 1963, 136 pp., 56
refs.

Triple-Diaphragm Type Hypersonic
Shock Tunnel, G. Kamimoto, T.
Akamatsu, and T. Hasegawa. Kyoto
Univ., Dept. Aeronaut. Eng. Current
Paper 1, Jan. 1962.

Normal Shock Parameters for the
Martian Atmosphere, F. Bosworth, C.
Cook, L. Gilbert, and S. Scala. General
Electric Co., Missile & Space Div.
R63SD12, Jan. 30, 1963, 42 pp.

Measurements of Near Field Pressures
of Subsonic Jets, E. Mollo-Christensen.
Mass. Inst. Tech., Aeroelastic & Struc-
tures Res. Lab. ASRL TR 1009, April
1963, 51 pp.

The Correlation of Oblique Shock
Parameters for Ratios of Specific Heats
from 1 to % with Application to Real
Gas Flows. M. H. Bertram and B. S.
Cook. NASA TR R-171, March 22,
1963, 70 pp.

Nonequilibrium Electron Temperature
Effects in Weakly Ionized Stagnation
Boundary Layers, P. M. Chung and J.
F. Mullen. Aerospace Corp. Rept. TDR-
169 (3230-12) TN-7, May 20, 1963, 78 pp.

Linearized Theory for Unsteady Flow,
M. T. Landahl. Mass. Inst. Tech.,
Fluid Dynamics Res. Lab. Rept. 63-2,
March 1963, 66 pp. (presented at the
Symposium Transsonicum in Aachen,
Germany, Sept. 3-7, 1962).

Reponse of Charring Ablators to Hyper-
thermal Environment, R. D. Mathieu.
General Electric Co., Missile & Space
Div. R63SD20, Feb. 1963, 33 pp.

Stagnation Point Heat Transfer Meas-
urements in Partially Ionized Air, P.
H. Rose and J. O. Stankevics. Avco-
Everett Res. Lab. Res. Rept. 143, April
1963, 49 pp.

Radiation Transmission Through
Shielding Arrays for Low Temperature
Pumping Surfaces, W. G. Kirby. Arnold

Eng. Dev. Center Rept. AEDC-TDR-
63-75, May 1963, 33 pp.

An Experimental Study of Heat Trans-
fer at High Temperature Differences in
Turbulent Air-Flow Between a Rotating
Cylinder and a Stationary Concentric
Outer Cylinder, G. S. Longobardo and
H. G. Elrod. Columbia Univ., Dept.
Mech. Eng., Aug. 1962, 327 pp.

An Analysis of Initial Static Pressure
Probe Measurements in a Low-Density
Hypervelocity Wind Tunnel, D. E. Boylan.
Arnold Eng. Dev. Center AEDC-TDR-
63-94, April 1963, 22 pp.

Studies of Fluid Mechanics Using a
Large, Combustion Driven MHD Gen-
erator, J. F. Louis, J. Lothrop, and T.
R. Brogan. Avco-Everett Res. Lab.
Res. Rept. 145, March 1963, 53 pp.

Effect of Induced Dipole Interaction
on the Cross Section for Rotational
Excitation by Electrons, D. H. Sampson.
General Electric Co., Missile & Space
Div. R63SD43, May 1963, 21 pp.

Variational Approach to the Calcula-
tion of Charge Exchange Cross Sections
for Adiabatic Collisions, F. E. Alzofon
and F. C. Witteborn. NASA TN D-
1654, May 1963, 10 pp.

The Influence of Electrode Geometry
on Rail Accelerator Performance, D. L.
Clingman, D. G. Gubbins, and T. I.
Rosebrock. General Motors Corp., Al-
lison Div., Eng. Dept. Rept. 3163, Jan.
1963, 23 pp.

Rail Type Pulsed Plasma Accelera-
tion, T. L. Rosebrock, D. L. Clingman,
and D. C. Gubbins. Final Rept., Gen-
eral Motors Corp., Allison Div., Eng.
Dept. Rept. 3255, April 1963, 132 pp.

Determination of Ion Density and
Temperature of a Water-Stabilized Arc
from Observations of the Line Profiles
of the Hydrogen Lines Hp and £TT, P. S.
Pusey, K. C. Lapworth, and A. F. Mether-
ell. Gt. Brit. Aeronaut. Res. Council
Current Paper 614 (June 1961), 1963,
23 pp.

Theoretical Performance for MHD
Generators Utilizing Non-equilibrium lon-
ization in Pure Alkali Metal Vapor Sys-
tems, F. H. Shair and F. Cristinzio.
General Electric Co., Missile & Space
Dif. R62SD94, Jan. 1963, 59 pp.

Nonlinear Problems, Proceedings of a
Symposium Conducted by the Mathe-
matics Research Center, U. S. Army, at
the University of Wisconsin, Madison,
April 30-May 2, 1962 edited by R. E.
Langer (University of Wisconsin Press,
Madison, Wis., 1963), 321 pp.

Nonlinear Hyperbolic Systems of Con-
servation Laws, P. D. Lax, pp. 3-12.
The Extent Nonlinear Mathematical
Theory of Plasma Oscillations, C. L.
Dolph, pp. 13-46.
Some Considerations on Radiation
Magnetogasdynamics, S. I. Pai, pp.
47-68.
The Initial Value Problem for the
Navier-Stokes Equations, J. Serrin, pp.
69-98, 45 refs.
On the Stokes Paradox and Related
Questions, R. Finn, pp. 99-116.
Heat Transfer and Fluid Mechanics

Institute, Pasadena, 1963, Proceedings,
edited by A. Roshko, D. Sturteyant, and
D. R. Bartz (Stanford University Press,
Stanford, Calif., 1963), 288 pp.

A Differential Approximation for Radia-
tive Transfer with Application to
Normal Shock Structure, S. C. Trau-
gott, pp. 1-13.
Energy Transfer by Radiation and
Conduction, W. Lick, pp. 14-26.
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Series Editor: MARTIN SUMMERFIELD, Princeton University

Volumes of this serial publication contain selections of technical papers based on symposia of the American
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V o l u m e 9 Electric Propulsion Development
Edited by: ERNST STUHLINGER
Berkeley, California, March 14-16, 1962
February 1963, 748 pp., $7.75 AIAA Members, $10.50 all others

V o l u m e 1 0 Technology of Lunar Exploration
Edited by: CLIFFORD I. CUMMINGS and HAROLD R. LAWRENCE
Cleveland Auditorium, Cleveland, Ohio, July 17-19, 1962
March 1963, 989 pp., $10.25 AIAA Members, $13.75 all others

V o l u m e 1 1 Power Systems for Space Flight
Edited by: MORRIS A. ZIPKIN and RUSSELL N. EDWARDS
Santa Monica, California, September 25-28, 1962
August 1963, 943 pp., $10.00 AIAA Members, $13.50 all others

volumes 1-8 Published as Progress in ASTRONAUTICS and ROCKETRY
V o l u m e i Solid Propellant Rocket Research

Edited by: MARTIN SUMMERFIELD
Princeton University, Princeton, New Jersey, January 28, 29, 1960
1960, 692 pp., $6.50

V o l u m e 2 Liquid Rockets and Propellants
Edited by: LOREN E. BOLLINGER, MARTIN GOLDSMITH, and ALEXIS W. LEMMON, JR.
The Ohio State University, Columbus, Ohio, July 18,19, 1960
1960. 682 pp., $6.50

V o l u m e 3 Energy Conversion for Space Power
Edited by: NATHAN W. SNYDER
Santa Monica, California, September 27-30, 1960
1961. 779 pp., $7.25

V o l u m e 4 Space Power Systems
Edited by: NATHAN W. SNYDER
Santa Monica, California, September 27-30, 1960
1961, 632 pp., $6.00

V o l u m e 5 Electrostatic Propulsion
Edited by: DAVID B. LANGMUIR, ERNST STUHLINGER, and J. M. SELLEN, JR.
Monterey, California, November 3, 4, 1960
1961. 579 pp., $575

V o l u m e 6 Detonation and Two-Phase Flow
Edited by: S. S. PENNER and F. A. WILLIAMS
Palm Beach, Florida, April 26-28, 1961
1962. 368 pp., $4.00 AIAA Members, $5.25 all others

V o l u m e 7 Hypersonic Flow Research
Edited by: FREDERICK R. RIDDELL
Cambridge, Massachusetts, August 16-18, 1961
1962, 758 pp., $7.50 AIAA Members, $10.50 all others

Guidance and Control
Edited by: ROBERT E. ROBERSON and JAMES S. FARRIOR
Stanford, California, August 7-9, 1961
1962, 670 pp., $7.00 AIAA Members, $9.25 all others

V o l u m e 8

A C A D E M I C P R E S S N e w Y o r k a n d L o n d o n
1 1 1 Fifth Avenue, New York 3, New York Berkeley Square House, London, W. 1
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Members of our Technical Staff would like to discuss with you
specific openings we have concerning flight dynamics, stability
and control, and automatic control system analysis and design.
• Permanent assignments are available which offer immediate
and continued opportunities for advancement. • If you have a
BS, MS, or PhD, and would like a confidential review of your
qualifications, please submit resumes or letters of inquiry to
J. B. Ellis, Industrial Relations Administrator-Engineering,
General Dynamics/Fort Worth, P. O. Box 748, Fort Worth, Texas.
An equal opportunity employer.

GENERAL. DYNAMICS FORT WORTH GIIIIIIIID

Recent Studies on the Use of Reference
States in Predicting Transport Rates
for High-Speed Flows with Mass
Transfers, E. L. Knuth, pp. 27-43.
Interactions of Heat Transfer and
Hypersonic Boundary Layers Under
Highly Favorable Pressure Gradients,
S. H. Lam, pp. 44-57.
Heat Transfer from High Tempera-
ture Argon, M. Camac, J. A. Fay,
R. M. Feinberg, and N. H. Kemp, pp.
58-76.
Detailed Flow-Field Observations in
the Transition Process in a Thick
Boundary Layer, F. R. Hama and J.
Nutant, pp. 77-93.
Visualization of Natural Convection
on a Plane Wall in a Vertical Gap by
Differential Interferometry, Transitional
and Turbulent Regimes, G. Mord-
cheilles-Regnier and C. Kaplan, pp.
94-111.
A Two-Parameter Method for Shock
Wave-Laminar Boundary Layer In-
teraction and Flow Separation, R. A.
Makofski, pp. 112-127.
Closed-Form Solutions for the Hy-
personic Viscous Shock Layer with Fin-
ite-Rate Chemistry, F. J. Stoddard,
pp. 128-145.
The Displacement of a Viscous Fluid
from a Porous Medium, G. Saffman, pp.
176-182.
Compressible Flow of an Air-Water
Mixture Through a Vertical, Two-
Dimensional, Converging-Diverging
Nozzle, J. F. Muir and R. Eichhorn,
pp.183-204.
The Condensation of Vapor on a
Horizontal Rotating Cylinder, R. M.

Singer and G. W. Preckshot, pp.
205-221.
The Growth and Collapse of Vapor
Bubbles on a Boiling Surface, D. E.
Dougherty and H. H. Rubin, pp. 222-
235.
Simultaneous Conduction, Convection,
and Radiation in a Porous Bed, M. M.
Weiner and D. K. Edwards, pp. 236-
250.
Local Heat-Transfer Measurements for
Forced Convection of Hydrogen and
Helium at Surface Temperatures up
to 5600°R, M. F. Taylor, pp. 251-271.
Forced Convection Heat Transfer in
Eccentric Annular Passages, R. J.
Judd and J. H. T. Wade, pp. 272-288.
Infrared Spectra and Temperatures

of Plasmajets: Spectrometric and
Spectroradiometric Measurements of
Plasmajet Temperature Distributions,
L. R. Ryan, H. J. Babrov, and R. H.
Tourin. Air Force Aeronaut. Res.
Labs. ARL 63-35, Feb. 1963, 36 pp.

A Study of the Structure of Plasmoids
Generated by an Electrodeless Plasma
Gun, D. R. Wells. Princeton Univ.,
Plasma Phys. Lab. MATT-196, May 12,
1963, 135 pp.

The Effects of Hall Currents and Asym-
metric Inlet Conditions in Inviscid Con-
stant Area Channel Flows, G. C. Gates.
Boeing Flight Sci. Lab. Rept. 68, Jan.
1963, 49pp. (Rept. Dl-82-0225).

Two Wavelength, Streak Interferom-
etry of an Ionized, Heavy Gas, F. D.
Bennett, H. S. Burden, and D. D. Shear.
Aberdeen Proving Ground, Ballistic Res.
Labs. Mem. Rept. 1448, Jan. 1963, 9 pp.

Flight Mechanics
Longitudinal Range Attainable by the

Constant-Altitude Variable-Pitch Re-
entry Maneuver Initiated at Velocities
up to Escape Velocity, E. Brian Pritchard
NASA TN D-1811, June 1963, 79 pp.

Lunar Flight Study Series: Volume
5, Trajectories in the Earth-Moon Space
with Symmetrical Fr.ee Return Properties,
A. J. Schwaniger. NASA TN D-1833,
June 1963, 23 pp.

On Energy-Optimal Trajectories in
Three Dimensions for the Terminal
Phase of Satellite Rendezvous, T. M.
Carney. NASA TR R-175, 1963, 59 pp.

On the Motion of a 24-Hour Satellite,
P. Musin and A. E. Bailie. NASA TN
D-1750, June 1963, 20 pp.

Geometrical Characteristics of Lunar
Orbits Established from Earth-Moon
Trajectories, R. H. Tolson. NASA TN
D-1780, April 1963, 20 pp.

Comparison of Steady-State and Six-
Degree-of-Freedom Analyses of Pitch-
Roll Resonance Conditions for a Long
Slender Sounding Rocket, C. H. Whit-
lock. NASA TN D-1816, June 1963, 27
pp.

The Effects of Static Stability, Pitch
Damping, Roll Rate and Trim Angle on
the Re-entry Motion of a Hypothetical
Nose Cone, R. Montgomery. Can. Arm-
ament Res. & Dev. Establ. GARDE TN
1559/63, May 1963, 22 pp.

Vehicle Design, Testing, and
Performance

The Case for Variable Geometry, A.
Wadkovsky. Republic Aviation Corp.
RAG 1236, April 16, 1963, 25 pp.

Flight Measurements of the Dutch
Roll Characteristics of a 60 Degree Delta
Wing Aircraft (Fairey Delta 2) at Mach
Numbers from 0.4 to 1.5 with Stability
Derivatives Extracted by Vector Analysis,
R. Rose. Gt. Brit. Aeronaut Res.
Council Current Paper 653 (March 1961),
1963, 66pp.

Free-Flight Measurements of the Dy-
namic Longitudinal-Stability Characteris-
tics of a Wind Tunnel Interference Model
(M = 0.92 to 1.35), G. H. Greenwood.
Gt. Brit. Aeronaut. Res. Council Current
Paper 648 (Nov. 1961), 1963, 17 pp.

Measurements of the Moments of
Inertia of the Avro 707B Aircraft, D. H.
Perry, Gt. Brit. Aeronaut. Res. Council
Current Paper 647 (Aug. 1961), 1963,
34pp.

The Stability of an Aircraft Under
Automatic Throttle Control and the Cross-
Coupling Effects with Elevator Control,
D. E. Fry and M. R. Watts. Gt. Brit.
Aeronaut. Res. Council R & M 3314
(Oct. 1958), 1963, 20 pp.

Estimation of Minimum Field Re-
quirements of Two Overloaded, Propeller-
Driven, Tilt-Wing VTOL Aircraft (In-
cluding the Effects of Flap Setting, Run-
way Surface, Wing, Wing Tilt Rate and
Flap Boundary Layer Control), B. Neal
and H. N. C. Lyster. Can. Natl. Aero-
naut. Establ. NRC LR-373, March 1963,
25pp.

Full-Scale Wind-Tunnel Tests of a
Medium-Weight Utility Helicopter at
Forward Speeds, J. L. McCloud III,
J. C. Biggers, and R. L. Maki. NASA
TN D-1887, May 1963, 30 pp.

Low-Altitude, High-Speed Handling
and Riding Qualities, R. C. A'Harrah.
.North American Aviation Inc. PG-56822,
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April 1963 (NATO, Agard Flight Me-
chanics Meeting, Turin, Italy).

The Wind Tunnel Balances in the Large
Low Speed Tunnel at Southampton Uni-
versity, P. O. A. Davies, R. W. Dyke,
and C. A. Marchaj. Southampton Univ.,
Dept. Aeronaut. Astronaut., Dec. 1962,
39pp.

The N.A.E. Procedure for the Analysis
of Aircraft V-G-H Records, R. T. Sewell.
Can. Natl. Res. Council NRC LR-374,
March 1963, 20 pp.

A Method of Data Acquisition and
System Control Through Time Sharing
of Mixed Inputs, B. Brentnall and W. H.
Horton. Stanford Univ., Dept. Aeronaut.
SUDAER 147, Feb. 1963, 33 pp.

Supporting Research and Advanced
Development, Calif. Inst. Tech., Jet
Propulsion Lab. Space Programs Sum-
mary 37-20, Vol. IV (for the period Feb.
1-March 31, 1963), April 30, 1963, 230 pp.

A Simplified Statistical Model for
Missile Launching—I, B. Solloway. Calif.
Inst. Tech., Jet Propulsion Lab. TR 32-
431 (Part I), May 1, 1963, 7 pp.

Investigation of Buffet Pressures on
Models of Large Manned Launch Vehicle
Configurations, G. W. Jones Jr. and J.
T. Foughner Jr. NASA TN D-1633,
May 1963, 70 pp.

Some Effects of Simulated Bending and
Fourth-Stage Size on Local Pressures and
Normal-Force Distributions of a Model
of a Scout Configuration at a Mach Num-
ber of 3.10, B. M. Jaquet. NASA TN
D-1799, May 1963, 56 pp.

Thermoelastic Effects on Hypersonic
Stability and Control: Hypersonic Aero-
dynamics, J. R. Batt. Air Force Aero-
naut. Systems Div. Rept. ASD-TR 61-
287, May 1963, 363 pp.

International Long-Term Planning Aim-
ing to Limit Airport Noise, B. K. O.
Lundberg. Aeronaut. Res. Inst. Sweden
Memo. PE-13,1962, 11 pp.

The Design and Initial Operation of a
Magnetic Model Suspension and Force
Measurement System, E. L. Tilton III,
W. J. Parkin, E. E. Covert, J. B. Coffin,
and J. E. Chrisinger. Air Force Aeronaut.
Res. Labs. ARL 63-16, Jan. 1963, 136
pp.

Orbit-Launched Nuclear Vehicle De-
sign and Performance Evaluation Pro-
cedure for Escape and Planetary Missions,
R. J. Harris and R. E. Austin. NASA
TN D-1570, June 1963, 66 pp.

Ascent from the Lunar Surface, R.
E. Burns and L. G. Singleton. NASA
TN D-1644, June 1963, 147 pp.

Sterilization of Unmanned Planetary
and Lunar Space Vehicles—An Engineer-
ing Examination, L. D. Jaffe. Calif.
Inst. Tech., Jet Propulsion Lab. TR 32-
325, March 25, 1963, 18 pp.

Guidance and Control
A Study of the Feasibility of Using

Artificial Neurons to Develop More
Reliable Flight Control Systems, W.
H. Fuhr. Air Force Aeronaut Systems
Div. Rept. ASD-TDR-63-143, April 1963,
149 pp.

Dynamical Polysystems and Optimiza-
tion, D. Bushaw. RIAS Inc. TR 63-
10, April 1963, 25 pp.

Some Control Problems Associated
with Earth-Oriented Satellites, V. K.
Merrick. NASA TN D-1771, June 1963,
80pp.

Computation of Self-Sustained Oscil-
lations in Systems with Piecewise Linear
Elements, G. Kovatch. RIAS Inc. TR
63-7, March 1963, 44 pp.

A Pioneer In Rocket Propulsion
E L K T O N , MD., D I V I S I O N

. . . Provides An Established Research Facility and Growth
Potential for Dedicated Men Seeking A Permanent Profes-
sional and Financial Status ABOVE the Average.

A Cross Section Of Today's Openings For

• MECHANICAL
ENGINEERS -ELECTRICAL

• CHEMICAL
Includes Positions As

TEST ENGINEERS: should have proven background in planning, mon-
itoring and reporting of environmental, dynamics, shock and vibration
testing in rocketry and allied fields. Knowledge of MIL Specs and
development, qualification and quality assurance desirable. ME Degree
plus minimum 4 years' experience.
INSTRUMENTATION ENGINEERS: for maintenance and calibration of
digital and analog instrumentation systems, electro-mechanical and
electro-hydraulic actuation systems. Should be thoroughly familiar
with operations and test procedures and have ability to write concisely
in these areas: Minimum of 4 years' experience and Electrical Engi-
neering* Degree required.
PROGRAM MANAGERS: heavy on Mechanical Engineering in aircraft
areas with at least 3 years in Design Development and/or project
work of a high caliber. BS in ME, AE, or Chemical Engineering desirable.
PROGRAMMER: this is a new position and requires college degree with
experience in the development of management systems analysis for
large scale binary data processing complex. The work assignment will
include pricing, estimating, manpower forecasting and inventory con-
trol. Only experienced men need apply.
STRESS ANALYSTS: ME Degree with proven experience (4 years desir-
able) in aircraft or missile structures.
SENIOR ENGINEERS: with Product Design and Development experi-
ence in aircraft or missile components or solid or liquid propellant
rockets. This important opening requires a degree in ME, AE, EE, or
ChE,'with 7 years' experience desirable.
SENIOR ENGINEERS: ME, ChE, AE, EE (Advanced Degree Desired)
with proven experience in Theoretical and/or applied mechanics
related to full scale investigative studies in any one of the following
areas: Viscoelastic Stress Analysis, Thermal Stress Analysis, Heat
Transfer, Trajectory and Thermodynamics.
ENGINEER: 2-6 years' experience. Supervision of cabling and assembly
of rocket motors. ChE, ME or EE.
ENGINEER: 4-6 years' experience. Planning, scheduling of chemical
production operations. ChE or ME.

If association with the professional staff which helped to create and perpetuate our
position as a leader in the field of Rocket Propulsion has an attraction for you,
please give us an opportunity to set forth the interesting details which have made
our joint efforts both stimulating and rewarding to all concerned.
Our location and climate are ideal for healthy, happy family living. So, all-in-all, we
feel an early meeting with you will be mutually advantageous. Send resume today
to WALTON JONES, Personnel Director.

CHEMICAL

An Equal Opportunity Employer

CORPORATION
ELKTON, MARYLAND
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Nonlinear Problems, Proceedings of a
Symposium Conducted by the Mathe-
matics Research Center, U. S. Army, at
the University of Wisconsin, Madison, April
30-May 2, 1962, edited by R. E. Langer
(University of Wisconsin Press, Madison,
Wis., 1963), 321 pp.

The Present State of Lyapunov's
Direct Method, W. Hahn, pp. 195-206.

Instrumentation and
Communications

An Inclined-Piston Deadweight Pres-
sure Gage, D. R. Douslin and J. P. Mc-
Cullpugh. Bur. Mines Rept. of In-
vestigations 6149,1963,11 pp.

An Investigation of Gas Damping for
Small Amplitude High Frequency Vibra-
tions, E. Martinez. Princeton Univ.,
Dept. Aeronaut. Eng. Rept. 617, April
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