
DECEMBER 1967 SUBJECT INDEX TO VOLUME 4 1687

Tinling, B. E., Merrick, V. K., and Watson, D. M. A split-damper
inertially coupled passive gravity-gradient attitude control system. 1437

Tito, Dennis A. Trajectory design for the Mariner-Mars 1964 mis-
sion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289

———(see Kliore, Arvydas)
Toda, N. F. and Schlee, F. H. Autonomous orbital navigation by

optical tracking of unknown l a n d m a r k s . . . . . . . . . . . . . . . . . . . . . . . . . 1645
Tolson, Robert H. and Compton, Harold R. Accuracy of determining

the state of a lunar satellite and the lunar gravitational field. . . . . . 26
Trench, William F. A data combination method for postflight trajec-

tory a n a l y s i s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424
Trolinger, J. D. and Shipp, J. I. Development of a regenerative col-

lector target system for ion engine testing. . . . . . . . . . . . . . . . . . . . . . 457
Trout, Otto F., Jr. Water immersion simulation of extravehicular ac-

tivities by astronauts ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 806
Tsu, C. N. (see Broadwell, J. E.)
Tsui, E. Y. W. and Burns, A. Bruce. Optimum thickness transitions

for cylindrical pressure vessels with hemispherical heads. . . . . . . . . . 716
Valentine, R. S. (see Pieper, J. L.)
———(see Conn, T. E.)
Vallely, Donald P. (see Frosch, James A.)
Van Der Mass, Chris J. Multivariate statistical analysis of wind

sounding d a t a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
———High-speed analysis of wind-induced dynamic loads on vertically

rising v e h i c l e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 583
Verner, S. S. Aids in establishing design criteria for satellite-borne

optical systems ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1381
Vicente, F. A., Taylor, E. C. and Phelps, R. W. Analysis of flame ef-

fects on measured electromagnetic propagation data. . . . . . . . . . . . . 1069
Vigour, H. E. (see Evans, G. G.)
Villanueva, Jose (see Bauer, Helmut F.)
Visich, M., Jr., Lieberman, E., and Hudgins, H. E., Jr. Supersonic

flow around cones at zero incidence in equilibrium air ( E N ) . . . . . . . 1363
Viskanta, R. (see Crosbie, A. L.)
Volgenau, Ernst (see Leondes, Cornelius T.)
von Gierke, Henning E. (see Clarke, Neville P.)
von Pragenau, George L. Free flight simulated on ground with the

Apollo Saturn V space v e h i c l e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1211
Waldbusser, Edwin. Shape effects on hypersonic slender body wake

geometry and transition d i s t a n c e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 657
Waldron, P. (see Sherman, H.)
Wang, Emile S. J. (see Hertzler, Richard G.)
Ward, J. W. (see King, H. J.)
Wasko, P. E. and Michaux, C. M. Aerospace thermodynamic proper-

ties expected above Cape Kennedy for the 1966-1967 period. . . . . . 592
Watson, D. M. (see Tinling, B. E.)
Watson, Sheryl B. (see Heffron, W. Gordon, Jr.)
Weiss, R. and Nathan, I. An ultrareliable sensing system for vehicles

with limited sparing c a p a b i l i t y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1151
Wells, W. M., Hanner, D. W., McElroy, J. L., and Robinson, E.

High-temperature testing and evaluation of graphite helical-screw
expanders and c o m p r e s s o r s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 761

Westine, Peter S. (see Baker, Wilfred E.)
Wheeler, Phillip C. Spinning spacecraft attitude control via the en-

vironmental magnetic f i e l d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1631
Whitbeck, Richard F. A suboptimal approach to the control of sys-

tems containing uncertain p a r a m e t e r s . . . . . . . . . . . . . . . . . . . . . . . . . 1431
Whitnah, Arthur Miles. Flight angle of attack determined from

ablative heat-shield patterns ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 821
Wiebelt, J. A. (see Pinson, J. D.)
Wilber, Paul C. (see Chuan, Raymond L.)
Wilbers, Ollie J. (see Hertzler, Richard G.)
Williams, F. B. and Thompson, L. P. Saturn V launch vehicle sys-

tems analysis application ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1265
Wilson, H. B., Jr. Results from short-duration altitude-chamber

techniques for simulating rocket base heating problems ( E N ) . . . . . . 693
Wilson, Sam W., Jr. (see Lee, Vernon A.)
Winebarger, Roger M. (see Mueller, James N.)
Wingrove, Rodney C. An analysis of minimum heat trajectories for

entry at hyperbolic s p e e d s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1048
Woestemeyer, F. B. Guidance requirements for an unmanned land-

ing on M a r s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1135
Wolf, Fred and Spiegel, Joseph M. Status of basic shock-layer ra-

diation information for inner-planet atmospheric entry. . . . . . . . . . . 1166
Wolff, Milo. A position tracer for navigation in a manned satellite

( E N ) . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 9 9
———Precision limb profiles for nagivation and research. . . . . . . . . . 978

Wolff, Walter W. (see Clarke, Neville P.)
Wong, R. E. Some aerospace differential games. . . . . . . . . . . . . . . . . . 1460
Wood, B. E. (see McCullough, B. A.)
Wooldridge, C. E. and Muzzy, R. J. Internal ballistic considerations

in hybrid rocket d e s i g n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255
Worbs, H. E. and Bolster, B. D. Analytical approximations for the

density and viscosity of equilibrium air ( E N ) . . . . . . . . . . . . . . . . . . . . 801
Wright, John B. Reynolds number effects on ascending spherical

balloons ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407
Wrobel, J. R. and Grelecki, Chester. Surveyor vernier engine fuel

blend—a constrained o p t i m i z a t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347
Yamanaka, Tatsuo and Azuma, Hisao. A method for observing phe-

nomena in an arbitrary pipe flowfield of revolution ( E N ) . . . . . . . . . . 1272
Yeatman, R. D. (see Clauss, John S., Jr.)
Young, Laurence R. Some effects of motion cues on manual track-

ing... . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . 1300
Yovanovich, M. Michael. Thermal contact resistance across elas-

tically deformed spheres ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119
Yuen, M. C. (see Nowak, R.)
Zee, Chong-Hung. Finite-thrust explicit guidance law for nearly

circular orbital r e n d e z v o u s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

Zipkin, Morris A. Alkali-metal, Rankine-cycle power systems for
electric p r o p u l s i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 852

Zola, Charles L'. Comment on "Study of electric propulsion for
manned Mars missions" ( T C ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . ? ... 1405

SUBJECTS

AERODYNAMICS

Aerodynamic Heating

Effect of gap size on pressure and heating over the flap of a blunt
delta wing in hypersonic flow. I. Stern and W. H. Rowe J r . . . . . . . . . 109

Radiative vs ablative heat shield concepts for manned lifting entry
vehicles. J. W. McCown and R. M. D a v i s . . . . . . . . . . . . . . . . . . . . . . 725

A comparative design analysis of three configurational families for
manned earth entry at hyperbolic speeds. D. J. Shapland and
W. F . M u n r o e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 732

Flight angle of attack determined from ablative heat-shield patterns.
Arthur Miles Whitnah ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 821

Effect of heating restraints on synergetic maneuver performance.
John S. Clauss Jr. and R. D. Yeatman ( E N ) . . . . . . . . . . . . . . . . . . . . . 110"t

Development of airframe heat protection for a high-performance
sounding rocket. David K. O v e r m i e r . . . . . . . . . . . . . . . . . . . . . . . . . . 150(

Effect of trajectory control scheme on the performance of lifting entry
vehicles. Janusz Stalony-Dobrzanski. . . . . . . . . . . . . . . . . . . . . . . . . . 16^

An analysis of minimum heat trajectories for entry at hyperbolic
speeds. Rodney C. W i n g r o v e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104*

Status of basic shock-layer radiation information for inner-planet
atmospheric entry. Fred Wolf and Joseph M. Spiegel. . . . . . . . . . . . 116(

Super-light ablative systems for Mars lander thermal protection. Eric
L. S t r a u s s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130^

Radioactive dispersions for radioactive ablation sensors. Robert A.
Florentine, J. F. Schneider, and D. S. Gicking ( E N ) . . . . . . . . . . . . . . 1081

Entry Vehicles and Decelerators

Effect of trajectory control scheme on the performance of lifting entry
vehicles. Janusz Stalony-Dobrzanski. . . . . . . . . . . . . . . . . . . . . . . . . . 16

Re-entry guidance by threshold network storage of precomputed
optimum commands. John C. Elsey, Herbert S. Fong, and Norman
H . M e y e r s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

Loads on bodies in wakes. J. Peter Reding and Lars E. Ericsson...... 51
Implications of maneuvering-range constraints on lifting-vehicle de-

sign. Johann L a u . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
Shape effects on hypersonic slender body wake geometry and transi-

tion distance. Edwin W a l d b u s s e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
A comparative design analysis of three configurational families for

manned earth entry at hyperbolic speeds. D. J. Shapland and
W. F. M u n r o e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73

Recovery of high-performance re-entry vehicles by drag brakes plus
parachutes. Harry J. Steck, Richard J. Berman, and Thomas T.
B l a n c o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74

Flight dynamics of a bomb with cruciform tail. W. R. Chadwick. . . . . 76
Comparison of aerodynamic data from the Gemini flights and AEDC-

VKF wind tunnels. B. J. G r i f f i t h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91
Ballistic-range blast traversal testing. R. W.Donselman. . . . . . . . . . . 92
Study of blast-bow wave interactions in a shock tube and shock

tunnel. J. Ray Ruetenik and Bo L e m c k e . . . . . . . . . . . . . . . . . . . . . . . 102
Drag and stability of Mars probe/lander shapes. Maigonis V.

K r u m i n s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10£
Free-flight measurements of aerodynamic viscous effects on lifting re-

entry bodies. C. C. Horstman and M. I. K u s s o y . . . . . . . . . . . . . . . . . 10(
Determination of angle of attack from rotational body rates. Mark

M. L o t k i n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13<
Magnetogasdynamic re-entry phenomena. R. Nowak, S. Kranc, R.

W. Porter, M. C. Yuen, and Ali Bulent Cambel. . . . . . . . . . . . . . . . . . 155
Electrodeless magnetogasdynamic power during entry. S. Kranc,

Robert W. Porter, and Ali Bulent Cambel ( E N ) . . . . . . . . . . . . . . . . . . 8:
Theoretical investigation of entry vehicle stability in the Mars atmo-

sphere. C. L. Kyriss and H. Rie ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . 2'
Effect of forward-facing jets on aerodynamic characteristics of blunt

configurations at Mach 6. J. Wayne Keyes and Jerry N. Hefner
( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5;

Use of lifting re-entry vehicles for synergetic maneuvers. Joseph P.
Paine ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6!

Effect of nose bluntness on the hypersonic unsteady aerodynamics of
an ablating re-entry body. L. E. Ericsson ( E N ) . . . . . . . . . . . . . . . . . . 8

Rotor entry vehicle system for safe landings. R. H. Hollrock and J.
J. B a r z d a ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Flight angle of attack determined from ablative heat-shield patterns.
Arthur Miles Whitnah ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Shock-wave shapes around spherical- and cylindrical-nosed bodies.
Frederick S. Billig ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Calculation of stability derivatives by slender-body theory. S. C.
Ghorai and J. B. Clifford, Jr. ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Effect of dihedral and cross-sectional shape on high-L/D entry
vehicles. Helmuth H. W. Drosdat and Francis X. Hurley (EN) . . . . 9

Effect of heating restraints on synergetic maneuver performance.
John S. Clauss Jr. and R. D. Yeatman ( E N ) . . . . . . . . . . . . . . . . . . . . . 11

Pressure distribution on forward face of blunt bodies at angle of
attack. George E. Kaattari (EN). . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11



1688 SUBJECT INDEX TO VOLUME 4 J. SPACECRAFT

Importance of recovery-site location in determining entry vehicle re-
quirements for future missions. Paul F. Holloway ( E N ) . . . . . . . . . . 1262

Approximate theory for terminal velocity of a freely falling body.
George D. Stilley ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1274

A destabilizing effect of severe nose bluntness. Brian Quinn (EN) . . . . 1388
Viscous effects on hypersonic L/D of three classes of manned space-

craft. James N. Mueller and Roger M. Winebarger ( E N ) . . . . . . . . . 1394
High-altitude hypersonic flow effects on the lateral range capability of

entry vehicles. E. Brian Pritchard and Paul F. Holloway ( E N ) . . . . 1395
Impact dispersion due to mass and aerodynamic asymmetries.

Barbara F. Fuess ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1402
A parachute recovery system dynamic analysis. M. Neustadt, R. E.

Ericksen, J, J. Guiteras, and J. A. Larrivee. . . . . . . . . . . . . . . . . . . . . . 321
A method for calculating parachute opening forces for general deploy-

ment conditions. Lelan R. J a m i s o n , . . . . . . . . . . . . . . . . . . . . . . . . . . . 498
MISDAS—A mechanical impact system design for Apollo-type space-

craft. Alien I. Bernstein and Alberto S. M u s i c m a n . . . . . . . . . . . . . . . 740
Gas bag concept for a stowable, omnidirectional, multiple-impact

landing system. John R. M c G e h e e . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1359
Approach and entry corridors for aerobraking at Mars and Venus.

M. G. Boobar, E. M. Repic, and A. M. McDermott ( E N ) . . . . . . . . . . . 682
Parachute testing at altitudes between 30 and 90 kilometers. John C.

McFall Jr. and Harold N. Murrow ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . 796
Comment on "A method for calculating parachute opening forces for

general deployment conditions." Kenneth E. French ( T C ) . . . . . . . . 1407
BALLUTE characteristics in the 0.1 to 10 Mach number speed

regime. I. M. J a r e m e n k o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1058

Launch Vehicles and Missiles

Aeroelastic instability caused by slender payloads. Lars Eric
E r i c s s o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

Effect of gap size on pressure and heating over the flap of a blunt delta
wing in hypersonic flow. I. Stern and W. H. Rowe J r . . . . . . . . . . . . . 109

Aerodynamics of free-flying wind-tunnel models determined from
telemetered accelerations. Victor L. Peterson, George G. Mateer,
and Dean R. H a r r i s o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 503

High-speed analysis of wind-induced dynamic loads on vertically rising
vehicles. Chris J. Van Der M a a s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 583

Experimental control-wing hinge moments of a transonic-supersonic,
rolling, maneuvering, guided missile. F. X. Pfenneberger. . . . . . . . . 925

External and internal air loads on sounding rockets. Ralph J. Muraca 1207
Determination of angle of attack from rotational body rates. Mark

M. L o t k i n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1333
Wind-tunnel and full-scale forces on rocket sleds. Daniel J. Krupov-

age, Larry C. Mixon, and Otto T. Pokorny. . . . . . . . . . . . . . . . . . . . . . 1346
Theoretical studies on the effects of blowing and suction in laminar

separated regions. Warren C. Strahle. . . . . . . . . . . . . . . . . . . . . . . . . . 1352
Sources, mechanisms, and control of roll resonance phenomena for

sounding rockets. D. A. Price J r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1516
Aerodynamic effect of volume addition to a high L/D wing/body at

Mach 6.0. George C. Ashby Jr. and David R. Stone ( E N ) . . . . . . . . 277
Dynamic stability of a 5-in. projectile with nonlinear magnus moment.

W. R. Chadwick ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1263
An objective wind criteiion for structural design of launch vehicles.

Jerold M. Bidwell ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1278
Supersonic flow around cones at zero incidence in equilibrium air.

M. Visich Jr., E. Lieberman, and H. E. Hudgins Jr. ( E N ) . . . . . . . . . 1363
A spin-yaw instability criterion for the ascending ballistic missile.

L. H. Ohman ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1374
Hypersonic viscous interaction theory for wedge wings. H. Mirels

and W. S. Lewellen. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 492
Calculation of stability derivatives by slender-body theory. S. C.

Ghorai and J. B. Clifford Jr. ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 946

AEROSPACE ENVIRONMENT

Relationships between geographic and inertial coordinates. W.
Gordon Heffron Jr. and Sheryl B. Watson ( E N ) . . . . . . . . . . . . . . . . . . 531

Multivariate statistical analysis of wind sounding data. Chris J. Van
Der Maas. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74

On-site rectification of meterorological satellite pictures. S. R.
D a u n c e y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230

Aerospace thermodynamic properties expected above Cape Kennedy
for the 1966-1967 period. P. E. Wasko and C. M. Michaux . . . . . . . . 592

Aerodynamic design considerations and wind-tunnel test of a high-
altitude air sampler. Harold C. L a r s e n . . . . . . . . . . . . . . . . . . . . . . . . . 1254

Reynolds number effects on ascending spherical balloons. John B.
W r i g h t ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407

Additional data on hot days at Vandenberg Air Force Base. Jerold
M. Bidwell (EN).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 696

Manned meteorology experiments. Glenn A. Cato ( E N ) . . . . . . . . . . . . 1094
Effect of Point Arguello wind variability upon range safety. Richard

G.Stern ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1112
COTIR wind-weighting technique. F. Bernhard ( E N ) . . . . . . . . . . . . . 1117
Real-time preiaunch meteorological system. Roy I. Glass and Louis

D.Duncan ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1276
An objective wind criterion for structural design of launch vehicles.

Jerold M. Bidwell ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1278
Ascent trajectory of a superpressure balloon. Kenneth E. French

( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1557
Radio occultation investigations of the atmosphere of Mars. Arvydas

Kliore and Dennis A. T i t o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 578
Precision limb profiles for navigation and research. Milo Wol f f . . . . . . . 978

Multichannel radiometer measurement of solar irradiance. A. J.
Drummond, J. R. Hickey, W. J. Scholes, and E. G. L a u e . . . . . . . . . . 1200

A radio occultation experiment to probe the atmosphere of Venus.
Arvydas Kliore, Dennis A. Tito, Dan L. Cain and Gerald S. Levy... 1339

Analytical approximations for the density and viscosity of equilibrium
air. H. E. Worbs and B. D. Bolster ( E N ) . . . . . . . . . . . . . . . . . . . . . . . 801

Van Alien belt simulation, Charles L. Mack ( E N ) . . . . . . . . . . . . . . . . . 819
Solar system escape circle. Alien Jones ( E N ) . . . . . . . . . . . . . . . . . . . . . . 957
A synthetic aperture approach to space-based radio telescopes.

Francis W. French, Albert K. Rodman, and G. Richard Huguenin. . 1650
X-ray photography by image coding. Myron J. Block ( E N ) . . . . . . . . . 809
Lunar eclipse of a satellite of the earth. P. R. Escobal and R. A.

Robertson ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 538
Definition of a science subsystem for a Jupiter flyby mission. B. A.

Sodek and J. C. R e d m o n d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1658

BIO-ENGINEERING

Apollo ECS man-rated simulation systems. W. B. Tappen. . . . . . . . . . 452
Recent experience with manned tests in the NASA space environment

simulation laboratory. R. D. Filbert and H. C. Sherwin ( E N ) . . . . . 689
A criterion for space capsule fire hazard minimization. Robert F.

McAlevy III and Richard S. Magee (EN) . . . . . . . . . . . . . . . . . . . . . . . 1390
A new concept in artificial gravity systems. Charles A. Lindley . . . . . . 3
Simulation of aerospace flight acceleration and dynamic pressure

environments for biodynamics research. Neville P. Clarke, Walter
M. Wolff, John J. Gokelman, and Henning E. von Gie rke . . . . . . . . . . 751

Transmission of isotropically incident electrons through spacecraft
hull materials. Walter K. Stromquist, H. P. Sleeper Jr., and O. L.
M c D e r m e d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106

Sensitivity of manned planetary spacecraft design to radiation un-
certainties. Raymond C. Savin, Jerry M. Deerwester, and Alfred
C. Mascy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249

Van Alien belt simulation. Charles L. Mack (EN) . . . . . . . . . . . . . . . . 819
Radiation hazard to man from solar proton events. Joseph W. Snyder

(EN) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 826
Comment on "Radiation shielding of manned Mars vehicles." Jerry

L. Modisette (TC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 704
Reply by author to J. L. Modisette. Francis W. French (TC) . . . . . . . . 704
Manned flight simulation of the Air Force modular maneuvering

unit. Ronald C. Croston and James B. Griffin ( E N ) . . . . . . . . . . . . . . 270
Water immersion simulation of extravehicular activities by astronauts.

Otto F. Trout Jr. ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 806
Manned flight simulation of the Air Force modular maneuvering

unit. Ronald C. Croston and James B. Griffin ( E N ) . . . . . . . . . . . . . . 270
Results and analysis of piloted lunar module landing simulation studies

David McCabe, Martin Pollack, and Harvey Sperling (EN). . . . . 1368
Analysis of Gemini 7-star sightings utilizing a space sextant in Gemini

6. T. B. Murtagh, C. R. Price, and H. E. S m i t h . . . . . . . . . . . . . . . . . 567
Some effects of motion cues on manual tracking. Laurence R. Young 1300
Manned meteorology experiments. Glenn A. Cato ( E N ) . . . . . . . . . . . . 1094
Synthetic fats as part of a closed-loop life support system. J. W.

Frankenfeld, S. M. Kaback, A. Skopp, and J. Shapira (EN) . . . . . . . 1671
Project EGRESS. John P. Dunn and Patrick C. Carroll. . . . . . . . . . . 9
Heat-sterilizable solid propellant motor designs for interplanetary

missions. W. G. Andrews and T. J. Kirschner. . . . . . . . . . . . . . . . . . . 663

FLIGHT MECHANICS AND TRAJECTORY
OPTIMIZATION

A survey of ballistic Mars-mission profiles. Vernon A. Lee and Sam
W. Wilson Jr. ( S A ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129

Effect of trajectory control scheme on the performance of lifting entry
vehicles. Janusz Stalony-Dobrzanski. . . . . . . . . . . . . . . . . . . . . . . . . . 164

Venus-swingby mission mode and its role in the manned exploration
of Mars. Rollin W. Gillespie and Stanley R o s s . . . . . . . . . . . . . . . . . . 170

Trajectory design for the Mariner-Mars 1964 mission. Dennis A. Tito 289
Applications of optimal control theory in aerospace engineering.

Arthur E. Bryson J r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 545
Development of the iterative guidance mode with its application to

various vehicles and missions. Doris C. Chandler and Isaac E.
S m i t h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 898

Comment on "Development of the iterative guidance mode with its
application to various vehicles and missions." Donald J. Dobner
( T C ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1681

Systematic comparison of Venus swingby mode with standard mode
of Mars round trips. J. M. Deerwester and S. M. D 'Haem. . . . . . . . 904

An analysis of minimum heat trajectories for entry at hyperbolic
speeds. Rodney C. W i n g r o v e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1048

Trajectory modes for manned and unmanned missions to Mercury:
1980-2000. Larry A. M a n n i n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1128

The two-stage sounding rocket problem. Russell D. Shaver. . . . . . . . . 1310
Some aerospace differential games. R. E. Wong. . . . . . . . . . . . . . . . . . . 1460
Synergetic turns with variable aerodynamics. S. H. Maslen. . . . . . . . . 1475
Improvement of missile and space vehicle accuracy by trajectory

optimization. Cornelius T. Leondes and Ernst Volgenau. . . . . . . . . . 1609
Mars/Venus flyby missions with manned Mars landers. Robert L.

Sohn ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115
An optimal singular solution for the sounding rocket with altitude-

dependent parameters. Kent Kresa ( E N ) . . . . . . . . « ? s . . . . . . . . . . . . 124
Use of lifting re-entry vehicles for synergetic maneuvers. Joseph P.

Paine ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 698
Flight plans for injection of synchronous satellites. Alan M. Sch-

neider, Edward B. Capan, and Joel J. Camiel (EN) . . . . . . . . . . . . . . . 1399
Optimal aerodynamic-propulsive maneuvering for the orbital plane

change of a space vehicle. Max Roessler ( E N ) . . . . . . . . . . . . . . . . . . 1678



DECEMBER 1967 SUBJECT INDEX TO VOLUME 4 1689

Graphical solutions to orbital mechanics problems. E. D. Alderson.. . 20
Accuracy of determining the state of a lunar satellite and the lunar

gravitational field. Robert H. Tolson and Harold R. Compton..... 26
Finite-thrust explicit guidance law for nearly circular orbital ren-

dezvous. Chong-Hung Z e e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
On the calculation of penetration aids ejection velocities using down-

range radar and optical data. Jon D. Collins and Robert W.
R a k e s t r a w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

Cross-track sustaining requirements for a 24-hr satellite. B. H. Billik 297
A data combination method for postflight trajectory analysis. Wil-

liam F. T r e n c h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424
Statistical properties of orbit perturbations induced by the earth's

anomalous gravity. Robert H. Gersten, Roger C. Gore, and
Norman S. H a l l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1145

Determination of the pacific equilibrium point for a stationary orbit.
Richard E. Balsam and Bernard M. A n z e l . . . . . . . . . . . . . . . . . . . . . 1289

A simplified application of Keplerian equations to guidance. David
K. Phillips ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412

Lunar eclipse of a satellite of the earth. P. R. Escobal and R. A.
Robertson ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 538

Analytic determination of perigee passage using Lambert's theorem.
Kenneth B. Bley ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1101

Drag coefficients for tumbling satellites. Lee H. Sentman and Stan-
ford E. N e i c e ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1270

Rise and set of a satellite about a distant primary. P. R. Escobal,
G. S. Stern, and D. A. Affatati ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1538

Comment on "Relative motion of a body about an orbiting satellite."
Stephen H. Sandier ( T C ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1120

FLUID MECHANICS
(see also HEAT TRANSFER)

Gradient stabilization of electrohydrodynamically oriented liquids.
James R. Melcher and Mathew H u r w i t z . . . . . . . . . . . . . . . . . . . . . . . . 864

Viscosity correlation for para-hydrogen in the gaseous and liquid
states. Barry M. Rosenbaum and George Thodos ( E N ) . . . . . . . . . . . 122

Real gas effects involved in ideal flow and velocity calculations. Ira
Howard Steinberg and Widen Tabakoff ( E N ) . . . . . . . . . . . . . . . . . . . . 536

Analytical approximations for the density and viscosity of equilibrium
air. H. E. Worbs and B. D. Bolster ( E N ) . . . . . . . . . . . . . . . . . . . . . . . 801

Normal shock reflection formulas for a real gas. Thomas D. Taylor
( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 952

Comment on "Viscosity of air." Mitchel H. Bertram ( T C ) . . . . . . . . . 287
Reply by author to M. H. Bertram's comment. Anthony W. Fiore

( T C ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 288
FLAME computer code for the axisymmetric interaction of a blast

wave with a shock layer on a blunt body. William McNamara. . . . . 790
Study of blast-bow wave interactions in a shock tube and shock

tunnel. J. Ray Ruetenik and Bo Lemcke. . . . . . . . . . . . . . . . . . . . . . . 1030
A simplified technique for evaluating vibrational and/or chemical

relaxation behind shock waves. David M. A d a m s . . . . . . . . . . . . . . . . 1034
Status of basic shock-layer radiation information for inner-planet

atmospheric entry. Fred Wolf and Joseph M. Spiegel . . . . . . . . . . . . . 1166
Use of radio frequency bridge for re-entry plasma diagnostics. A.

E. Fuhs, W. R. Grabowsky, and O. L. G i b b . . . . . . . . . . . . . . . . . . . . . . 327
Spacecraft surface electric field meter. Robert K. Cole and J. M.

Sellen J r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 674
Analysis of flame effects on measured electromagnetic propagation

data. F. A. Vicente, E. C. Taylor, and R.W.Phelps...... . . . . . . . . 1069
Magnetogasdynamic re-entry phenomena. R. Nowak, S. Kranc, R.

W. Porter, M. C. Yuen, and Ali Bulent C a m b e l . . . . . . . . . . . . . . . . . . 1538
Electrodeless magnetogasdynamic power during entry. S. Kranc,

Robert W. Porter, and Ali Bulent Cambel ( E N ) . . . . . . . . . . . . . . . . . . 813
Plasma sheets in curved electrode nozzles. William J. Guman (EN) . 1668
Hypersonic viscous interaction theory for wedge wings. H. Mirels

and W. S. L e w e l l e n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 492
Loads on bodies in wakes. J. Peter Reding and Lars E. Ericsson...... 511
Pressure recovery in hypersonic engine test facilities. James L.

Grunnet and Marion L. L a s t e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 643
Inlet flowfield analysis for high Mach number applications. John W.

Benefield and Leroy M. H a i r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650
Shape effects on hypersonic slender body wake geometry and transi-

tion distance. Edwin W a l d b u s s e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 657
Ballistic-range blast traversal testing. R. W. Donselman. . . . . . . . . . . . 929
External and internal air loads on sounding rockets. Ralph J.

M u r a c a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1207
Hypersonic flows past transverse jets. Louis G. Kaufman I I . . . . . . . . . 1230
An experimental and comparative study of jet penetration in super-

sonic flow. Richard C. Orth and John A. Funk. . . . . . . . . . . . . . . . . . 1236
Theoretical studies on the effects of blowing and suction in laminar

separated regions. Warren C. S t r a h l e . . . . . . . . . . . . . . . . . . . . . . . . . . 1352
Effect of forward-facing jets on aerodynamic characteristics of blunt

configurations at Mach 6. J. Wayne Keyes and Jerry N. Hefner
( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 533

Mean droplet size for cross-stream water injection into a Mach 8 air
flow. Paul Gooderum, Dennis Bushnell, and Jarrett Huffman
( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 534

Normal shock location in adiabatic constant-area ducts with friction.
Leighton E. Sissom ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 810

Effect of nose bluntness on the hypersonic unsteady aerodynamics
of an ablating re-entry body. L. E. Ericsson ( E N ) . . . . . . . . . . . . . . . 811

Shock-wave shapes around spherical- and cylindrical-nosed bodies.
Frederick S. Billig (EN)... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 822

Effect of dihedral and cross-sectional shape on high-L/D entry
vehicles. Helmuth H. W. Drosdat and Francis X. Hurley (EN) . . . . 951

Pressure distribution on forward face of blunt bodies at angle of
attack. George E. Kaattari ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1110

Supersonic flow around cones at zero incidence in equilibrium air. M.
Visich, Jr., E. Lieberman, and H. E. Hudgins Jr. ( E N ) . . . . . . . . . . . . 1363

A destabilizing effect of severe nose bluntness. Brian Quinn (EN) . . . . 1388
Turbulent separation associated with axisymmetric flared bodies.

Theodore J. Goldberg (EN) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1551
Comparison of arcjet exhaust velocity with the propagation velocity

of random light fluctuations. Donald W. Esker ( E N ) . . . . . . . . . . . . . 685
Plasma-produced time delay of reflected pulses. C. A. Roberts and

J. M. Fiskin ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 950
Diagnostic equations of electrostatic double probes for continuum

plasmas. Paul M. Chung ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1105
Performance of an aerodynamic molecular beam chamber for cryo-

pumping and adsorption pumping studies. R. F. Brown and J. H.
Heald J r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 476

Comments on AhOa temperature for "Radiant heat transfer to an en-
closure from two-phase flows." Donald G. Miller (TC) . . . . . . . . . . . . 288

Slug flow and film boiling of hydrogen. J. W. H. Ch i . . . . . . . . . . . . . . . . 1329
A theory of the aerodynamics of the supersonic splitline gimbaled

nozzle. Warren C. S t r a h l e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 262
Application of the hydraulic analogy to axisymmetric nonideal com-

pressible gas systems. David M. A d a m s . . . . . . . . . . . . . . . . . . . . . . . . 359
Effect of heat transfer in a converging-diverging nozzle. T. K. Bose

( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 401
Variation of polytropic exponent along converging-diverging nozzle

axis. T. K. Bose ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1391
Optimization of conical thrust nozzles. M. Peter Scofield and Joe

D. Hoffman ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1547

GUIDANCE, NAVIGATION, COMMUNICATION, AND
TRACKING

Communication and Tracking

Lincoln experimental satellite program (LES-1, -2, -3, -4). H. Sher-
man, D. C. MacLellan, R. M. Lerner, and P. Waldron. . . . . . . . . . . . 1448

Nylon trailing antenna line. William B. Pepper ( E N ) . . . . . . . . . . . . . . 542
Determination of the Pacific equilibrium point for a stationary orbit.

Richard E. Balsam and Bernard M. A n z e l . . . . . . . . . . . . . . . . . . . . . . . 1289
A radio occultation experiment to probe the atmosphere of Venus.

Arvydas Kliore, Dennis A. Tito, Dan L. Cain and Gerald S. Levy... 1339
Rise and set of a satellite about a distant primary. P. R. Escobal, G.

S. Stern, and D. A. Affatati ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1553
Lunar communications with libration-point satellites. Robert W.

F a r q u h a r ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1383
Accuracy of determining the state of a lunar satellite and the lunar

gravitational field. Robert H. Tolson and Harold R. Compton..... 26
On the calculation of penetration aids ejection velocities using down-

range radar and optical data. Jon D. Collins and Robert W.
R a k e s t r a w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

An error analysis of navigation using inertial guidance and radar
tracking. Karl L. Remmler and Richard T. T h e o b a l d . . . . . . . . . . . . . 417

A data combination method for postflight trajectory analysis.
William F. T r e n c h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424

Rocket exhaust plume radar attenuation and amplitude/phase noise.
L. D. Smoot and T. J. Seliga J r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 774

Analysis of flame effects on measured electromagnetic propagation
data. F. A. Vicente, E. C. Taylor, and R. W. Phelps. . . . . . . . . . . . . 1069

Some effects of motion cues on manual tracking. Laurence R. Young 1300
A stability analysis of self-calibration techniques. John F. Jones..... 554
COTIR wind-weighting technique. F. Bernhard ( E N ) . . . . . . . . . . . . . 1117

Missile Guidance

A steering law satisfying the constant total time of flight constraint.
Jack D. C u l b e r t s o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1470

Final-value homing missile guidance. M. J. Abzug ( E N ) . . . . . . . . . . . 279
Equations of motion for a variable-mass inertially-guided system.

Alan M. Schneider ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1366
Rocket exhaust plume radar attenuation and amplitude phase noise.

L. D. Smoot and T. J. Seliga J r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 774

Space Vehicle Guidance and Navigation

An error analysis of navigation using inertial guidance and radar
tracking. Karl L. Remmler and Richard T. T h e o b a l d . . . . . . . . . . . . . 417

Filtering horizon-sensor measurements for orbital navigation. Robert
J. F i t z g e r a l d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428

Orientation of a rigid torque-free body by use of star transits. Charles
B. G r o s c h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562

Analysis of Gemini 7-star sightings utilizing a space sextant in Gemini
6. T. B. Murtagh, C. R. Price, and H. E. S m i t h . . . . . . . . . . . . . . . . . 567

Fixed-point simulation of onboard orbit determination. T. L.
Gunckel II and J. C. E l s e y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 885

Saturn V guidance, navigation, and targeting. Daniel T. Martin,
Russell F. Sievers, Robert M. O'Brien, and Alvin F. R i c e . . . . . . . . . . 891

Autonomous orbital navigation by optical tracking of unknown land-
marks. N. F. Toda and F. H. Schlee. . . . . . . . . . . . . . . . . . . . . . . . . . . 1645

A position tracer for navigation in a manned satellite. Milo Wolff
( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 399



1690 SUBJECT INDEX TO VOLUME 4 J. SPACECRAFT

Relationships between geographic and inertial coordinates. W.
Gordon Heffron Jr. and Sheryl B. Watson ( E N ) . . . . . . . . . . . . . . . . . .

Approach and entry corridors for aerobraking at Mars and Venus.
M. G. Boobar, E. M. Repic, and A. M. McDermott ( E N ) . . . . . . . . . .

Use of lifting re-entry vehicles for synergetic maneuvers. Joseph P.
Paine ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Finite-thrust explicit guidance law for nearly circular orbital rendez-
vous. Chong-Hung Z e e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Re-entry guidance by threshold network storage of precomputed
optimum commands. John C. Elsey, Herbert S. Fong, and Nor-
man H. M e y e r s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Development of the iterative guidance mode with its application to
various vehicles and missions. Doris C. Chandler and Isaac E.
S m i t h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Comment on "Development of the iterative guidance mode with its
application to various vehicles and missions." Donald J. Dobner
( T C ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Guidance requirements for an unmanned landing on Mars. F. B.
Woestemeyer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Recent developments in variable point guidance for space rendezvous
and rescue. Alan M. Schneider, Edward B. Capen, and Joel J.
C a m i e l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Some aerospace differential games. R. E. W o n g . . . . . . . . . . . . . . . . . . .
Equations of motion for a variable-mass inertially-guided system.

Alan M. Schneider ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Development aspects of a miniature fluid counter. Robert A.

K a n t o l a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

531

682

698

34

443

898

1681

1135

1453
1460

1366

991

HEAT TRANSFER
(see also AERODYNAMIC HEATING)

Heat-transfer processes during ignition of solid propellant rockets.
Donald S. Allan, E. Karl Bastress, and Kenneth A. S m i t h . . . . . . . . .

Hypersonic viscous interaction theory for wedge wings. H. Mirels
and W. S. Lewellen. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Radiative vs ablative heat shield concepts for manned lifting entry
vehicles. J. W. McCown and R. M. D a v i s . . . . . . . . . . . . . . . . . . . . . .

Boundary-layer attachment flow within a liquid hydrogen tank. R. A.
Boudreaux and W. T a b a k o f f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Flow phenomena and convective heat transfer in a conical supersonic
nozzle. L. H. Back, P. F. Massier, and R. F. Cuff e l . . . . . . . . . . . . . . .

Slug flow and film boiling of hydrogen. J. W. H. CM. . . . . . . . . . . . . . .
Theoretical studies on the effects of blowing and suction in laminar

separated regions. Warren C. Strahle. . . . . . . . . . . . . . . . . . . . . . . .
Thermal diffusion separation of damping fluids in gyroscopes.

Bertram Rockower ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Effect of heat transfer in a converging-diverging nozzle. T. K. Bose

( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . - . . . . .
Effect of forward-facing jets on aerodynamic characteristics of blunt

configurations at Mach 6. J. Wayne Keyes and Jerry N. Hefner
( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . .

An improved finite-difference method for heat-transfer calculations.
Sidney Gross ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Thermal design of molten carbonate fuel cells. D. Gidaspow, B. S.
Baker, and T. Schmidt ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Results from short-duration altitude-chamber techniques for simulat-
ing rocket base heating problems. H. B. Wilson Jr. ( E N ) . . . . . . . . .

Effects of condenser parameters on heat pipe optimization. D. K.
Anand, A. Z. Dybbs, and R. E. Jenkins ( E N ) . . . . . . . . . . . . . . . . . . . .

Normal shock location in adiabatic constant-area ducts with friction.
Leighton E. Sissom ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Effect of nose bluntness on the hypersonic unsteady aerodynamics of
an ablating re-entry body. L. E. Ericsson ( E N ) . . . . . . . . . . . . . . . . .

A thermodynamic system for zero-0 venting, storage, and transfer of
cryogenic propellants. Donald E. Hill and Richard J. Salvinski
(EN) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Heat-pipe performance in a zero gravity field. J. E. Deverall, E. W.
Salmi, and R. J. Knapp ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Turbulent separation associated with axisymmetric flared bodies.
Theodore J. Goldberg ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Comments on "Application of Biot's variational method to convective
heating of a slab." C. L. Gupta ( T C ) . . . . . . . . . . . . . . . . . . . . . . . . .

Reply by author to C. L. Gupta's comment. Hugh N. Chu ( T C ) . . . .
Solar incidence factors for thermal analysis of imperfectly collimated

radiation in solar simulators. R. P. Bobco and C. P. Stensgaard
J r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Satellite thermal simulation by a hybrid computer. David Berrnan. .
Analytical solution of the "known-heat-load" space radiator problem.

Lynn Darnell Russell and Alan J, Chapman. . . . . . . . . . . . . . . . . . . . .
Analyses and tests of thermal scale models of a simulated spacecraft.

R. K. Thompson, V. G. Klockzien, and G. E. Dufoe. . . . . . . . . . . . . .
Recent gains in solar concentrator technology. Atwood R. Heath Jr.

and Edward L. Hoff m a n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Absorption of thermal radiation in the transparent wall of a nuclear

light bulb rocket engine. George H. McLafferty. . . . . . . . . . . . . . . .
Laboratory and flight test program to evaluate the space stability of

highly specular reflective surfaces. K. N. Marshall, N. J. Douglas,
H. E. Pollard, and R. E. Rolling. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Local radiation equilibrium temperatures in semigray enclosures.
R. P. Bobco, G. E. Alien, and P. W. Othmer. . . . . . . . . . . . . . . . . . . . .

95

492

725

1017

1040
1329

1352

275

401

533

538

690

693

695

810

811

955

1556

1551

831
831

236
243

311

486

621

758

912

1076

Explanation of the anomalous spin behavior of satellites with long,
flexible antennae. B. Etkin and P. C. H u g h e s . . . . . . . . . . . . . . . . . . . '

Status of basic shock-layer radiation information for inner-planet
atmospheric entry. Fred Wolf and Joseph M. S p i e g e l . . . . . . . . . . . .

A thermophototropic model for spacecraft thermal control. H.
Levin, C. C. Berggren, and V. R. H o n n o l d . . . . . . . . . . . . . . . . . . . . . . .

An analysis of transient temperatures in gamma-heated materials.
N. K. Rumpf and J. O. Mingle. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Multichannel radiometer measurement of solar irradiance. A. J.
Drummond, J. R. Hickey, W. J. Scholes, and E. G. Laue. . . . . . . . . .

Calorimetric absorptance measurements of thermal-control coatings
between room and cryogenic temperatures. W. F. Schmidt and
R.W. O l e n i c k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Optimization of base thermal protection system for advanced Saturn
II boosters employing strap-on solid-propellant motors. M. B.
Hammond, B. K. Adler, and K. D. K o r k a n . . . . . . . . . . . . . . . . . . . . . .

Synergistic and accelerated testing effects on space thermal-control
materials. J. D. Pinson and J. A. W i e b e l t . . . . . . . . . . . . . . . . . . . . . .

Space environment simulator for materials studies at NASA Ames.
Bernard E. Cunningham and Robert E. Eddy ( E N ) . . . . . . . . . . . . . .

Thermal equilibration. P. J. Schneider ( E N ) . . . . . . . . . . . . . . . . . . . . .
Results from short-duration altitude-chamber techniques for simulat-

ing rocket base heating problems. H. B. Wilson Jr. ( E N ) . . . . . . . . .
Char reflectances and planetary entry heat shields. Robert G. Nagler

( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Application of Sokolov's method to integral equations of radiant in-

terchange. A. L. Crosbie and R. Viskanta ( E N ) . . . . . . . . . . . . . . . . .
Technique to evaluate surface contamination due to rocket exhaust

impingement. M. H. Hauptman and H. Fine ( E N ) . . . . . . . . . . . . . .
Radioactive dispersions for radioactive ablation sensors. Robert A.

Florentine, J. F. Schneider, and D. S. Gicking ( E N ) . . . . . . . . . . . . . .
An intensity and uniformity monitor for solar simulators. B. A. Mc-

Cullough, B. E. Wood, J. P. Dawson, and R. C. Birkebak (EN) . . . . .
Transient thermal response of multiple-foil high-temperature radiation

shields. Leon Bledjian ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Comments on AhOa temperature for "Radiant heat transfer to an

enclosure from two-phase flows." Donald G. Miller ( T C ) . . . . . . . . .
Thermal contact resistance across elastically deformed spheres. M.

Michael Yovanovich ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Comments on "An improved finite-difference method for heat-transfer

calculation." R. K. McMordie and L. W. Mordock ( T C ) . . . . . . . . .
Reply by author to R. K. McMordie and L. W. Mordock. Sidney

Gross ( T C ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1139

1166

1190

1195

1200

1495

1505

1511

280
402

693

798

947

959

1083

1114

1397

288

119

1567

1568

MANAGEMENT

A method for measuring launch-operations progress developed for
the Surveyor program. Donald Stearns ( E N ) . . . . . . . . . . . . . . . . . . .

MATERIALS AND STRUCTURAL COMPOSITES

Design considerations in material selection for rocket-motor cases.
Charles W. Bert and Walter S. Hyler ( S A ) . . . . . . . . . . . . . . . . . . . . . . .

Surface blistering of metals due to low energy hydrogen bombard-
ment. Donald L. Anderson and Richard G. Dahms. . . . . . . . . . . .

Large stiffened cylinder weight—cost comparisons between Be-38% Al
and other materials. Henry H. Armstrong, A. Bruce Burns, and
Ron G. C r a w f o r d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Optimum cylinders with contrasting materials and various ring/
stringer configurations. A. Bruce B u r n s . . . . . . . . . . . . . . . . . . . . . . . .

New metal-metal composite materials. LeRoy W. Davis and Wayne
R . M o r g a n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Sliding electrical contact materials for use in ultrahigh vacuum.
Francis J. Clauss and Marshall K. K i n g e r y . . . . . . . . . . . . . . . . . . . . . .

High-temperature testing and evaluation of graphite helical-screw
expanders and compressors. W. M. Wells, D. W. Hanner, J. L.
McElroy, and E. R o b i n s o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Char reflectances and planetary entry heat shields. Robert G. Nagler
( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Repair of a zinc oxide-potassium silicate thermal control paint.
Stanley T. Peters ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Superlight ablative systems for Mars lander thermal protection.
Eric L. S t r a u s s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Development of airframe heat protection for a high-performance
sounding rocket. David K. O v e r m i e r . . . . . . . . . . . . . . . . . . . . . . . . . .

Thermoelastic stress concentrations. Herbert Becker and Frederick
Bird ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Local buckling strength of fiberglass-wound maraging-steel cylinders.
J. E. B o w e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Radiative vs ablative heat shield concepts for manned lifting entry
vehicles. J. W. McCown and R. M. D a v i s . . . . . . . . . . . . . . . . . . . . .

A comparative design analysis of three configurational families for
manned earth entry at hyperbolic speeds. D. J. Shapland and W.
F. Munroe. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Filament-overwrapped metallic cylindrical pressure vessels. Robert
H. Johns and Albert K a u f m a n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A thermophototropic model for spacecraft thermal control. H.
Levin, C. C. Berggren, and V. R. Honnold . . . . . . . . . . . . . . . . . . . . . .

Application of parameter management to roll rate control in the
ballistic missile target system. Louis M. G o l d b e r g . . . . . . . . . . . . . . .

405

705

364

370

375

386

480

761

798

1390

1304

1500

1091

54

725

732

872

1190

1243



DECEMBER 1967 SUBJECT INDEX TO VOLUME 4 1691

Optimization of base thermal protection system for advanced Saturn
II boosters employing strap-on solid-propellant motors. M. B.
Hammond, B. K. Adler, and K. D. K o r k a n . . . . . . . . . . . . . . . . . . . . . . 1505

Space evacuation of NRC-2 insulation for liquid hydrogen tankage.
R. F. Crawford, R. G. Hannah, and C. D. Nevins. . . . . . . . . . . . . . . . 1598

Nonhomogeneous impact attenuator for spherical landing capsule.
Gerald J. Cloutier ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1084

Fin structural design for high-performance sounding rockets. H. G.
Sevier ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1267

Behavior of laminated orthotropic viscoelastic plates. Stanley B.
Dong ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1385

Transient thermal response of multiple-foil high-temperature radiation
shields. Leon Bledjian ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1397

Transmission of isotropically incident electrons through spacecraft
hull materials. Walter K. Stromquist, H. P. Sleeper Jr., and O.
L. McDermed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106

An analysis of transient temperatures in gamma-heated materials.
N. K. Rumpf and J. O. M i n g l e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1195

Synergistic and accelerated testing effects on space thermal-control
materials. J. D. Pinson and J. A. Wiebelt. . . . . . . . . . . . . . . . . . . . . . 1511

MISSIONS AND MISSION ANALYSIS

A survey of ballistic Mars-mission profiles. Vernon A. Lee and Sam
W. Wilson Jr. (S A ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129

Integrated orbital logistics support. Robert H. Lea . . . . . . . . . . . . . . . . 1010
The two-stage sounding rocket problem. Russell D. Shaver . . . . . . . . . 1310
Development of the Aerobee 350 sounding rocket. John H. Lane and

Clifford P. Chalfant. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1316
Improvement of missile and space vehicle accuracy by trajectory

optimization. Cornelius T. Leondes and Ernst Volgenau. . . . . . . . . 1609
A method for measuring launch-operations progress development for

the Surveyor program. Donald Stearns ( E N ) . . . . . . . . . . . . . . . . . . . 405
Statisical variations in performance of rocket engines. Mario W.

Cardullo ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1103
Liquid propellant rocket engines: Their status and future. S. F.

lacobellis, V. R. Larson, and R. V. Burry ( S A ) . . . . . . . . . . . . . . . . . . . 1569
A new concept in artificial gravity systems. Charles A. Lindley. ..... 3
Project EGRESS. John P. Dunn and Patrick C. Car ro l l . . . . . . . . . . . 9
Effect of man's motion on the attitude of a satellite. Corrado R. Poli 15
Low-thrust propulsion for the MORL. Milton Goodman. . . . . . . . . . . 183
Satellite thermal simulation by a hybrid computer. David Berman... 243
Cross-track sustaining requirements for a 24-hr satellite. B. H. Billik 297
Filtering horizon-sensor measurements for orbital navigation. Robert

J. F i t z g e r a l d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428
Analysis of Gemini 7-star sightings utilizing a space sextant in Gemini

6. T. B. Murtagh, C. R. Price, and H. E. S m i t h . . . . . . . . . . . . . . . . . 567
Implications of maneuvering-range constraints on lifting-vehicle

design. Johann L a u . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 639
Precision limb profiles for navigation and research. Milo Wol f f . . . . . . . 978
Statistical properties of orbit perturbations induced by the earth's

anomalous gravity. Robert H. Gersten, Roger C. Gore, and
Norman. S. Hall. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1145

Determination of the Pacific equilibrium point for a stationary orbit.
Richard E. Balsam and Bernard M. Anzel . . . . . . . . . . . . . . . . . . . . . . . 1289

Recent developments in variable point guidance for space rendezvous
and rescue. Alan M. Schneider Edward B. Capen, and Joel J.
Camiel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1453

Some aerospace differential games. R. E. Wong . . . . . . . . . . . . . . . . . . . 1460
Synergetic turns with variable aerodynamics. S. H. Maslen. ........ 1475
Stabilization system analysis and performance of the GEOS-A

gravity-gradient satellite (Explorer XXIX). Vincent L. Pisicane,
Peter P. Pardoe, and B. Joy Hook.. . . . . . . . . . . . . . . . . . . . . . . . . . . 1623

A synthetic aperture approach to space-based radio telescopes.
Francis W. French, Albert K. Rodman, and G. Richard Huguenin. . 1650

Lunar eclipse of a satellite of the earth. P. R. Escobal and R. A.
Robertson ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 538

Manned meteorology experiments. Glenn A. Cato ( E N ) . . . . . . . . . . . 1094
Analytic determination of perigee passage using Lambert's theorem.

Kenneth B. Bley (EN) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1101
Effect of heating restraints on synergetic maneuver performance.

John S. Clauss Jr. and R. D. Yeatman ( E N ) . . . . . . . . . . . . . . . . . . . . . 1107
Application of a two-body analysis of position or velocity error prop-

agation. Robert B. Merrick ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1109
Importance of recovery-site location in determining entry vehicle

requirements for future missions. Paul F. Holloway ( E N ) . . . . . . . . 1262
Drag coefficients for tumbling satellites. Lee H. Sentman and Stan-

ford E. N e i c e ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1270
Aids in establishing design criteria for satellite-borne optical systems.

S. S. V e r n e r ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1381
High-altitude hypersonic flow effects on the lateral range capability

of entry vehicles. E. Brian Pritchard and Paul F. Holloway (EN) 1395
Flight plans for injection of synchronous satellites. Alan M.

Schneider, Edward B. Capen, and Joel J. Camiel (EN) . . . . . . . . . . . 1399
Optimal aerodynamic-propulsive maneuvering for the orbital plane

change of a space vehicle. Max Roessler ( E N ) . . . . . . . . . . . . . . . . . . 1678
Comment on "Relative motion of a body about an orbiting satellite"

Stephen H. Sandier ( T C ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1120
Accuracy of determining the state of a lunar satellite and the lunar

gravitational field. Robert H. Tolson and Harold R. Compton. ... 26
Colloidal ion power converter and thruster for lunar and planetary

missions. A. Lucile Cox and M. Lee McDan ie l . . . . . . . . . . . . . . . . . . 86
Venus-swingby mission mode and its role in the manned exploration

of Mars. Rollin W. Gillespie and Stanley Ross . . . . . . . . . . . . . . . . . . 170
Design of a solar-electric propulsion system for interplanetary space-

craft. J. H. Molitor, D. Berman, R.L.Seliger, and R.N.Olson.... 176
Dynamic analysis of a lunar-surface vehicle. E. F. Styer and D. H.

Merchant.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208

Sensitivity of manned planetary spacecraft design to radiation un-
certainties. Raymond C. Savin, Jerry M. Deerwester, and Alfred
C . M a s c y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249

Trajectory design for the Mariner-Mars 1964 mission. Dennis A.
T i t o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289

Study of electric propulsion for manned Mars missions. R. V.
R a g s a c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 462

Radio occultation investigations of the atmosphere of Mars. Arvydas
Kliore and Dennis A. T i t o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 578

Power and weight requirements for ion engine systems as functions of
mission requirements. T. R. Shukay. . . . . . . . . . . . . . . . . . . . . . . . . . 615

An evolutionary program for manned interplanetary exploration.
M. W. Jack B e l l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625

Fixed-point simulation of onboard orbit determination. T. L.
Gunckel II and J. C. Elsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 885

Saturn V guidance, navigation, and targeting. Daniel T. Martin,
Russell F. Sievers, Robert M. O'Brien, and Alvin F. Rice . . . . . . . . . 891

Systematic comparison of Venus swingby mode with standard mode of
Mars round trips. J. M. Deerwester and S. M. D'Haem . . . . . . . . . 904

An analysis of minimum heat trajectories for entry at hyperbolic
speeds. Rodney C. Wingrove. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1048

Major system design problems for deep space probes. William J.
D i x o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1121

Trajectory modes for manned and unmanned missions to Mercury:
1980-2000. Larry A. Manning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1128

Guidance requirements for an unmanned landing on Mars. F. B.
W o e s t e m e y e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1135

A radio occultation experiment to probe the atmosphere of Venus.
Arvydas Kliore, Dennis A. Tito, Dan L. Cain, and Gerald S. Levy... 1339

Definition of a science subsystem for a Jupiter flyby mission. B. A.
Sodek and J. C. R e d m o n d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1658

Mars/Venus flyby missions with manned Mars landers. Robert L.
S o h n ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115

Theoretical investigation of entry vehicle stability in the Mars
atmosphere. C. L. Kyriss and H. Rie (EN).. . . . . . . . . . . . . . . . . . . 272

Approach and entry corridors for aerobraking at Mars and Venus.
M. G. Boobar, E. M. Repic, and A. M. McDermott (EN) ... . . 682

The lunar pogo stick. H. S. Seifert (EN) . . . . . . . . . . . . . . . . . . . . . . . . 941
Solar system escape circle. Alien Jones ( E N ) . . . . . . . . . . . . . . . . . . . . . 957
Comment on "Study of electric propulsion for manned Mars missions."

Charles L. Zola ( T C ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1405
Reply by author to C. L. Zola. R. V. Ragsac ( T C ) . . . . . . . . . . . . . . . . 1406

POWER SYSTEMS

A review of batteries and fuel cells for space power systems. R. C.
Shair, S. R. Lerner, P. A. Joyner, and G. E. Evans ( S A ) . . . . . . . . . . . 833

Photovoltaic power. P. Rappaport ( S A ) . . . . . . . . . . . . . . . . . . . . . . . . 838
Magnetohydrodynamic power systems. David G. Elliott (SA) . . . . . . 842
Thermionic space power systems review. R. A. Becker ( S A ) . . . . . . . . 847
Design of a solar-electric propulsion system for interplanetary space-

craft. J. H. Molitor, D. Berman, R. L. Seliger, and R. N. Olson. . . 176
Solar-electric propulsion system performance for a close solar probe

mission. William C. S t r a c k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 469
Laboratory and flight test program to evaluate the space stability of

highly specular reflective surfaces. K. N. Marshall, N. J. Douglas,
H. E. Pollard, and R. E. Rolling. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 912

Photovoltaic electric power system concepts for solar probes. Sidney
G r o s s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1173

Drift-field solar cells on silicon web. K. S. Tarneja, R. K. Riel, J.
M. Hicks, and R. V. Babcock. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1664

Recent gains in solar concentrator technology. Atwood R. Heath Jr.
and Edward L. H o f f m a n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621

Plasma separator thruster. B. A. Free and W. R. Mickelsen. . . . . . . . 1282
Potential of low-power thermionic devices for terrestrial applications.

F. T. Princiotta and T. S. Bustard ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . 1086
Auxiliary and primary electric propulsion, present and future.

William R. Mickelsen ( S A ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1409
Liquid-phase compression gas turbine for space power applications.

Gianf ranco A n g e l i n o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188
Perfect thermodynamic vapor concept and application to the analysis

of power conversion cycles. A. G. Hammitt and R. A. Cecil . . . . . . . 195
Sliding electrical contact materials for use in ultrahigh vacuum.

Francis J. Clauss and Marshall K. K i n g e r y . . . . . . . . . . . . . . . . . . . . . . 480
High-temperature testing and evaluation of graphite helical-screw

expanders and compressors. W. M. Wells, D. W. Hanner, J. L.
McElroy, and E. R o b i n s o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 761

Alkali-metal, Rankine-cycle power systems for electric propulsion.
Morris A. Zipkin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 852

A liquid metal Rankine topping cycle for a steam power plant.
Robert D. G r u n t z . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 859

Factors influencing electro-fluid dynamic power generation. Harold
E. Brandmaier and T. Herbert D i m m o c k . . . . . . . . . . . . . . . . . . . . . . . 961

Performance of space-power liquid metal MHD cycles utilizing a two-
phase flow generator. Michael Petrick and John J. Roberts. . . . . . . 967

Thermodynamic analysis of Stirling engines. Theodor Finkelstein. . . 1184
Comment on "Jet compression for closed-cycle magnetoplasmady-

namic electric power generation.'' Gianf ranco Angelino (TC). . . . . . 1564
Reply by author to G. Angelino. C. Shih ( T C ) . . . . . . . . . . . . . . . . . . . 1567
Bipolar nickel-cadmium cells for high-energy pulses. Harvey N.

Seiger, Arthur E. Lyall, and Steven C h a r l i p . . . . . . . . . . . . . . . . . . . . . 974
A high energy density zinc/oxygen battery system. S. M. Chodosh,

E. G. Katsoulis, and M. G. Rosansky ( E N ) . . . . . . . . . . . . . . . . . . . . . 680
Thermal design of molten carbonate fuel cells. D. Gidaspow, B. S.

Baker, and T. Schmidt ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 690
Electrodeless magnetogasdynamic power during entry. S. Kranc,

Robert W. Porter, and Ali Bulent Cambel ( E N ) . . . . . . . . . . . . . . . . . . . . 813



1692 SUBJECT INDEX TO VOLUME 4 J. SPACECRAFT

PROPULSION

Airbreathing Propulsion

Arc length of a two-dimensional isentropic compression surface.
T. A. Sedgwick and L. L. Jessie ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . 1373

Pressure recovery in hypersonic engine test facilities. James L. Grun-
net and Marion L. L a s t e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 643

Inlet flowfield analysis for high Mach number applications. John W.
Benefield and Leroy M. H a i r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650

An experimental and comparative study of jet penetration in super-
sonic flow. Richard C. Orth and John A. F u n k . . . . . . . . . . . . . . . . . . . 1236

Mean droplet size for cross-stream water injection into a Mach 8
air flow. Paul Gooderum, Dennis Bushnell, and Jarrett Huffman
( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 534

Development of a facility for supersonic combustion simulation.
Norman E. Scaggs and Robert G. Dunn ( E N ) . . . . . . . . . . . . . . . . . . . 803

Performance comparison of gun-launched scramjets for various
fuels. Nasim F. Amin and Sannu Molder (EN) . . . . . . . . . . . . . . . . . 1089

Combustion and Internal Ballistics

Influence of embedded metal fibers on solid-propellant burning rate.
L. H. Caveny and R. L. G l i c k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

Heat-transfer processes during ignition of solid propellant rockets.
Donald S. Allan, E. Karl Gastress, and Kenneth A. S m i t h . . . . . . . . . 95

Internal ballistic considerations in hybrid rocket design. C. E. Wool-
dridge and R. J. M u z z y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255

Combustion characteristics of condensed-phase hydrazine-type fuels
with nitrogen tetroxide. Theodore Christos, Yael Miron, Harry
James, and Henry P e r l e e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1224

Monitoring the combustion process in large engines. J. G. Setter and
R. M. Clayton ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 702

A criterion for space capsule fire hazard minimization. Robert F.
McAlevy III and Richard S. Magee ( E N ) . . . . . . . . . . . . . . . . . . . . . . . 1390

Effect of elastic case on stability of radial modes in solid propellant
rockets. J. D. Achenbach and C.-T. S u n . . . . . . . . . . . . . . . . . . . . . . . 214

Thrust magnitude and restart control of solid motors by injection of
hypergolic fluids. J. H. Bonin, R. L. Coates, and N. S. Cohen. . . . . 354

Internal ballistics of slotted-tube, solid-propellant rocket motors.
R. L. Glick, L. H. Caveny, and J. L. Thurman. . . . . . . . . . . . . . . . . . . 525

Igniter performance in solid-propellant rocket motors. David M.
A d a m s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1024

Effect of specific-heat ratio on mass flow for swirling nozzle flow.
R. L. Glick and M. S. Kilgore ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1098

Internal ballistics of the solid-propellant rocket motor. V. K.
Srivastava ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1549

Electric Propulsion

Auxiliary and primary electric propulsion, present and future.
William R. Mickelsen ( S A ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1409

Electric propulsion activities outside of the United States. William
J. Guman ( S A ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1424

Low-thrust propulsion for the MORL. Milton Goodman . . . . . . . . . . . 183
Study of electric propulsion for manned Mars missions. R. V.

R a g s a c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 462
Solar-electric propulsion system performance for a close solar probe

mission. William C. S t r a c k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 469
Comparison of arcjet exhaust velocity with the propagation velocity

of random light fluctuations. Donald W. Esker ( E N ) . . . . . . . . . . . . 685
Comment on "Study of electric propulsion for manned Mars missions."

Charles L. Zola (TC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1405
Reply by author to C. L. Zola. R. V. Ragsac ( T C ) . . . . . . . . . . . . . . . . 1406
Colloidal ion power converter and thruster for lunar and planetary

missions. A. Lucile Cox and M. Lee McDan ie l . . . . . . . . . . . . . . . . . . 86
Design of a solar-electric propulsion system for interplanetary space-

craft. J. H. Molitor, D. Berman, R. L. Seliger, and R. N. Olson... 176
Development of a regenerative collector target system for ion engine

testing. J. D. Trolinger and J. I. S h i p p . . . . . . . . . . . . . . . . . . . . . . . . 457
Electron-bombardment thrusters using liquid-mercury cathodes.

H. J. King, W. O. Eckhardt, J. W. Ward, and R. C. Knechtli . . . . . . . 599
Development and testing of a lightweight flight prototype ion engine

system. H. J. King, J. H. Molitor, D. G. Kovar, and W. J.
M u l d o o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603

Experimental performance of a low-thrust, divergent-flow, contact-
ionization electrostatic thruster. John F. Staggs and Walter C,
L a t h e m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 610

Power and weight requirements for ion engine systems as functions of
mission requirements. T. R. Shukay. . . . . . . . . . . . . . . . . . . . . . . . . . 615

Cesium electron-bombardment ion microthrusters. G. Sohl, V. V.
Fosnight, S. J. Goldner, and R. C. Spe i se r . . . . . . . . . . . . . . . . . . . . . . . 1180

Computer design of an electrostatic colloid thruster: Derck A.
Gordon (EN) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1370

Radially slotted grids for a Kaufman ion thruster. Bruce A. Banks
and Edward A. Richley ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1562

Propellants and Propellant Systems

Capillary hydrostatics in annular tanks. J. G. Seebold, M. P. Hoi-
lister, and H. M. S a t t e r l e e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101

James R. Melcher and Mathew H u r w i t z . . . . . . . . . . . . . . . . . . . . . . . . 864
Boundary-layer attachment flow within a liquid hydrogen tank. R.

A. Boudreaux and W. Tabakoff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1017
Slug flow and film boiling of hydrogen. J. W. H. Ch i . . . . . . . . . . . . . . . 1329
Space evacuation of NRC-2 insulation for liquid hydrogen tankage.

R. F. Crawford, R. G. Hannah, and C. D. Nev ins . . . . . . . . . . . . . . . . . 1595
An active thermal insulator technique for cryogenic storage. Jacob

B. Romero ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1116
Influence of embedded metal fibers on solid-propellant burning rate.

L. H. Caveny and R. L. G l i c k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79
Surveyor vernier engine fuel blend—A constrained optimization.

J. R. Wrobel and Chester G r e l e c k i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347
Igniter performance in solid-propellant rocket motors. David M.

A d a m s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1024
Combustion characteristics of condensed-phase hydrazine-type fuels

with nitrogen tetroxide. Theodore Christos, Yael Miron, Harry
James, and Henry Perlee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1224

Improved solid propellants for moderate-temperature gas generators.
E. S. Sutton, E. J. Pacanowsky, and S. F. Sarner. . . . . . . . . . . . . . . . . 1543

Viscosity correlation for para-hydrogen in the gaseous and liquid
states. Barry M. Rosenbaum and George Thodos (EN).. . . . . . . . . 122

A thermodynamic system for zero-0 venting, storage, and transfer of
cryogenic propellants. Donald E. Hill and Richard J. Salvinski
( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 955

Performance comparison of gun-launched scramjets for various fuels.
Nasim F. Amin and Sannu Molder ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . 1089

Development of the Surveyor vernier propulsion system. M. Ed-
mund Ellion, H. DiCristina, A. R. Maffei, and A. Briglio Jr.. . . . . . . . 339

Thrust magnitude and restart control of solid motors by injection of
hypergolic fluids. J. H. Bonin, R. L. Coates, and N. S. Cohen. . . . . 354

Mariner IV midcourse propulsion system impulse and accuracy pre-
diction. James H. K e l l e y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1217

Comparison of arcjet exhaust velocity with the propagation velocity
of random light fluctuations. Donald W. Esker ( E N ) . . . . . . . . . . . . 685

Monitoring the combustion process in large engines. J. G. S otter
and R.M. Clayton ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 702

Instrumentation response requirements for solid-propellant combus-
tion termination systems. R. S. Brown ( E N ) . . . . . . . . . . . . . . . . . . 949

Rockets, Auxiliary

Development of the Surveyor vernier propulsion system. M.
Edmund Ellion, H. DiCristina, A. R. Maffei, and A. Briglio Jr...... 339

Surveyor vernier engine fuel blend—A constrained optimization.
J. R. Wrobel and Chester Grelecki. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347

Dynamic performance of surveyor throttleable engine when propel-
lants contain dissolved helium. C. E. McDermott, R. R. Breshears,
and J. M c C a f f e r t y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 669

Dynamic performance of low-thrust, cold-gas reaction jets in a
vacuum. H. Greer and D. J. G r i e p . . . . . . . . . . . . . . . . . . . . . . . . . . . . 983

Mariner IV midcourse propulsion system impulse and accuracy pre-
diction. James H. K e l l e y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1217

Improved solid propellants for moderate-temperature gas generators.
E. S. Sutton, E. J. Pacanowsky, and S. F. Sarner. . . . . . . . . . . . . . . . . 1543

Small liquid propulsion systems testing in a space environment
simulator. T. E. Mouritsen and C. E. Sullivan (EN) . . . . . . . . . . . . . 687

Comments on "A review of microrocket technology: 10~6 to 1 Ibf
thrust." Donald F. Reeves (TC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 830

Rockets, Liquid

Liquid propellant rocket engines: Their status and future. S. F.
lacobellis, V. R. Larson, and R. V. Burry (SA) . . . . . . . . . . . . . . . . . . . 1569-

Mixture ratio distribution— Its impact on rocket thrust chamber per-
formance. J. L. Pieper, L. E. Dean, and R. S. Valentine. . . . . . . . . . 786

Effects of chamber energy release efficiency upon nozzle performance.
J. L. Pieper, L. E. Dean, and R. S. Valentine ( E N ) . . . . . . . . . . . . . . . 700

Criteria for optimum propellant mixing in impinging-jet injection
elements. Robert W. Riebling ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . 8 17

Statistical variations in performance of rocket engines. Mario W.
Carduilo ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1103

Surveyor vernier engine fuel blend—A constrained optimization.
J. R. Wrobel and Chester Grelecki. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347

Environmental effects upon rocket injector/chamber compatability.
T. E. Conn, J. N. Hester, and R. S. Valen t ine . . . . . . . . ; . . . . . . . . . . . 1581

Simplified thermal fatigue analysis for liquid rocket combustion cham-
bers. D. J. Kuyper and H. L. Burge (EN) . . . . . . . . . . . . . . . . . . . . . . 126

Honeycomb engine—A compact rocket engine concept. Heinz Mueller
( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 800

Dynamic performance of surveyor throttleable engine when pro-
pellants contain dissolved helium. C. E. McDermott, R. R.
Breshears, and J. McCafferty. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v 669

Flow phenomena and convective heat transfer in a conical supersonic
nozzle. L. H. Back, P. F. Massier, and R. F. C u f f e l . . . . . . . . . . . . . . 1040

A thermodynamic system for zero-g venting, storage, and transfer of
cryogenic propellants. Donald E. Hill and Richard J. Salvinski
(EN) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 955

Optimization of conical thrust nozzles. M. Peter Scofield and Joe
D. Hoff man (EN) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1547



DECEMBER 1967 SUBJECT INDEX TO VOLUME 4 1693

Rockets, Nuclear Structural Dynamics

Cooldown requirements for nuclear rocket missions. Charles Fen-
stermacher and Donald T. Oakley ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . 117

Absorption of thermal radiation in the transparent wall of a nuclear
light bulb rocket engine. George H. McLafferty. . . . . . . . . . . . . . . . 758

Gas-core nuclear rocket engine. Edward E. Duke and William J.
Houghton. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1592

Rockets, Solid (Includes Hybrid)

Influence of embedded metal fibers on solid-propellant burning rate.
L. H. Caveny and R. L. Glick. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

Heat-transfer processes during ignition of solid propellant rockets.
DonaldS. Allan, E. Karl Bastress, and Kenneth A. Smith.. .. . . . . 95

Effect of elastic case on stability of radial modes in solid propellant
rockets. J. D. Achenbach and C.-T. S u n . . . . . . . . . . . . . . . . . . . . . . . 214

Thrust magnitude and restart control of solid motors by injection of
hypergolic fluids. J. H. Bonin, R. L. Coates, and N. S. Cohen . . . . . 354

Wind-tunnel simulation of rocket vehicles in flight with two-phase-
flow rocket plumes. Richard H. A d a m s . . . . . . . . . . . . . . . . . . . . . . . . 518

Internal ballistics of slotted-tube, solid-propellant rocket motors. R.
L. Glick, L. H. Caveny, and J. L. T h u r m a n . . . . . . . . . . . . . . . . . . . . . . 525

Heat-sterilizable solid propellant motor designs for interplanetary
missions. W. G. Andrews and T. J. K i r s c h n e r . . . . . . . . . . . . . . . . . . . 663

Rocket exhaust plume radar attenuation and amplitude/phase noise.
L. D. Smoot and T. J. Seliga J r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 774

Effects of exhausts from aluminized solid propellants on launch
facilities. Edward J. Lays and Eugene A. Darrow. . . . . . . . . . . . . . 934

Igniter performance in solid-propellant rocket motors. David M.
Adams. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1024

Analysis of flame effects on measured electromagnetic propagation
data. F.A.Vicente, E. C. Taylor, and R. W. Phelps......... . . . . . 1069

Monitoring the combustion process in large engines. J. G. Sotter and
R. M. Clayton ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 702

A frangible sounding rocket vehicle design. D. D. Dunfee and G. K.
Oss ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 823

Instrumentation response requirements for solid-propellant com-
bustion termination systems. R. S. Brown ( E N ) . . . . . . . . . . . . . . . . 949

Effect of specific-heat ratio on mass flow for swirling nozzle flow.
R. L. Glick and M. S. Kilgbre ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1098

On swirling nozzle flows. W. S. King ( T C ) . . . . . . . . . . . . . . . . . . . . . . . . 1404
Internal ballistic considerations in hybrid rocket design. C. E.

Wooldridge and R. J. M u z z y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255

STRUCTURES AND STRUCTURAL DYNAMICS
(see also VEHICLE DYNAMICS)

Structural Design and Fabrication

Design considerations in material selection for rocket-motor cases.
Charles W. Bert and Walter S. Hyler ( S A ) . . . . . . . . . . . . . . . . . . . . . . 705

Aeroelastic instability caused by slender payloads. Lars Eric Erics-
son. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

High-speed analysis of wind-induced dynamic loads on vertically
rising vehicles. Chris J. Van Der M a a s . . . . . . . . . . . . . . . . . . . . . . . . . 583

Optimum thickness transitions for cylindrical pressure vessels with
hemispherical heads. E. Y. W. Tsui and A. Bruce Burns . . . . . . . . . . 716

Transient pressures caused by rocket start and shutdown in ducted
launchers. J. E. Broadwell and C. N. T s u . . . . . . . . . . . . . . . . . . . . . . 1323

Use of wind shears in the design of aerospace vehicles. Robert S.
Ryan, James R. Scoggins, and Alberta K ing . . . . . . . . . . . . . . . . . . . . . 1526

An objective wind criterion for structural design of launch vehicles.
Jerold M. Bidwell ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1278

Effects of solar environment and aerodynamic drag on structural
booms in space. S. Z. F ix le r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 315

Large stiffened cylinder weight—cost comparisons between Be-38% Al
and other materials. Henry H. Armstrong, A. Bruce Burns, and
Ron G. C r a w f o r d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 370

Optimum cylinders with contrasting materials and various ring/
stringer configurations. A. Bruce Burns. . . . . . . . . . . . . . . . . . . . . . . 375

Tension string structure for planetary entry vehicles. John A.
A l a i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 720

Filament-overwrapped metallic cylindrical pressure vessels. Robert
H. Johns and Albert K a u f m a n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 872

Thermo elastic stress concentrations. Herbert Becker and Frederick
Bird ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1091

Local buckling strength of fiberglass-wound maraging-steel cylinders.
J. E. B o w e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54

Predicting structural reliability for design decisions. Ralph E.
B l a k e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 392

Recent gains in solar concentrator technology. Atwood R. Heath
Jr. and Edward L. H o f f m a n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621

High-temperature testing and evaluation of graphite helical-screw
expanders and compressors. W. M. Wells, D. W. Hanner, J. L.
McElroy, and E. R o b i n s o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 761

Application of parameter management to roll rate control in the
ballistic missile target system. Louis M. Goldberg. . . . . . . . . . . . . . . 1243

An application of parameter optimization to hydraulic servo design.
G. G. Evans, H. E. Vigour, and F. J. El ler t . . . . . . . . . . . . . . . . . . . . . . 1483

Simplified thermal fatigue analysis for liquid rocket combustion
chambers. D. J. Kuyper and H. L. Burge ( E N ) . . . . . . . . . . . . . . . . . 126

Local buckling strength of fiberglass-wound maraging-steel cylinders.
J. E. B o w e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54

Structural dynamics aspects of the Gemini program. J. A. Callahan.. 58-
Model tests for structural response of Apollo command module to

water impact. Wilfred E. Baker and Peter S. Westine. . . . . . . . . . . 201
Dynamic analysis of a lunar-surface vehicle. E. F. Styer and D. H.

M e r c h a n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20&
Effect of elastic case on stability of radial modes in solid propellant

rockets. J. D. Achenbach and C.-T. Sun. . . . . . . . . . . . . . . . . . . . . . . 214
Predicting structural reliability for design decisions. Ralph E. Blake 392
An adaptive tracking filter for bending-mode stabilization. Randall

Gaylor, Robert L. Schaeperkoetter, and David C. Cunningham... . 573
MISDAS—A mechanical impact system design for Apollo-type space-

craft. Alien I. Bernstein and Alberto S. M u s i c m a n . . . . . . . . . . . . . . . 740
Attitude control of a flexible, spinning, toroidal manned space station.

WilliamB. G e v a r t e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 878
Free flight simulated on ground with the Apollo Saturn V space

vehicle. George L. von P r a g e n a u . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1211
Longitudinal vibration of a model space vehicle propellant tank.

Daniel D. Kana and John F. G o r m l e y . . . . . . . . . . . . . . . . . . . . . . . . . . 1585
Power spectra measurements for spacecraft vibration data. Allan

G. P i e r s o l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1613
Modes of vibration of conical frustum shells with free ends. John S.

Mixson ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 414
A material hysteresis model for transient dynamic analysis. Hassel

Charles Schjelderup ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 541
A comparison of flexible and rigid ring baffles for slosh suppression.

Luis R. Garza and Franklin T. Dodge ( E N ) . . . . . . . . . . . . . . . . . . . . . 805
Protecting precision laboratory equipment from vibration environ-

ment. Serge Kunica ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 944
Mechanical model for longitudinally excited sloshing motion. Helmut

F. Bauer and Jose Villanueva ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1376
Behavior of laminated orthotropic viscoelastic plates. Stanley B.

Dong ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1385
Statistics of rigid body moment of inertia computation. Jon D.

Collins and William T. Thomson ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . 1673
Comment on "Dynamic equations for connected rigid bodies."

Robert E. Roberson ( T C ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1564
Reply by author to R. E. Roberson. S. H. Sandier ( T C ) . . . . . . . . . . . . 1564

Vehicle Structures

Design considerations in material selection for rocket-motor cases.
Charles W. Bert and Walter S. Hyler (S A ) . . . . . . . . . . . . . . . . . . . . . . 705

A meteor shield effectiveness analysis. D. L. Pope ( E N ) . . . . . . . . . . . . 1559
Optimum thickness transitions for cylindrical pressure vessels with

hemispherical heads. E. Y. W. Tsui and A. Bruce Burns. . . . . . . . . . 716
Free flight simulated on ground with the Apollo Saturn V space

vehicle. George L. von Pragenau. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1211
Transient pressures caused by rocket start and shutdown in ducted

launchers. J. E. Broadwell and C. N. T s u . . . . . . . . . . . . . . . . . . . . . . 1323
Optimization of base thermal protection system for advanced Saturn

II boosters employing strap-on solid-propellant motors. M. B.
Hammond, B. K. Adler, and K. D. Korkan.. . . . . . . . . . . . . . . . . . . . 1505

A material hysteresis model for transient dynamic analysis. Hassel
Charles Schjelderup ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 541

Fin structural design for high-performance sounding rockets. H. G.
Sevier ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1267

Structural dynamics aspects of the Gemini program. J. A. Callahan. . 58
Transmission of isotropically incident electrons through spacecraft

hull materials. Walter K. Stromquist, H. P. Sleeper Jr., and
O. L. McDermed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106

Model tests for structural response of Apollo command module to
water impact. Wilfred E. Baker and Peter S. West ine . . . . . . . . . . . . 201

An evolutionary program for manned interplanetary exploration.
M. W. Jack B e l l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625

Tension string structure for planetary entry vehicles. John A. Alai. . . 720
MISDAS—A mechanical impact system design for Apollo-type space-

craft. Alien I. Bernstein and Alberto S. M u s i c m a n . . . . . . . . . . . . . . . 740
Nonhomogeneous impact attenuator for spherical landing capsule.

Gerald J. Cloutier (EN) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1084
Satellite thermal simulation by a hybrid computer. David Berman 243
Analytical solution of the "known-heat-load" space radiator problem.

Lynn Darnell Russell and Alan J. Chapman. . . . . . . . . . . . . . . . . . . . . 311
Surface blistering of metals due to low energy hydrogen bombardment.

Donald L. Anderson and Richard G. D a h m s . . . . . . . . . . . . . . . . . . . . . 364
A thermophototropic model for spacecraft thermal control. H.

Levin, C. C. Berggren, and V. R. Honnold . . . . . . . . . . . . . . . . . . . . . . 1190
Multichannel radiometer measurement of solar irradiance. A. J.

Drummond, J. R. Hickey, W. J. Scholes, and E. G. Laue. . . . . . . . . . 1200
Calorimetric absorptance measurements of thermal-control coatings

between room and cryogenic temperatures. W. F. Schmidt and
R.W. Olenick. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1495

Synergistic and accelerated testing effects on space thermal-control
materials. J. D. Pinson and J. A. W i e b e l t . . . . . . . . . . . . . . . . . . . . . . . 1511

Surveyor white paint degradation. W. A. Hagemeyer Jr. ( E N ) . . . . . . 828
An intensity and uniformity monitor for solar simulators. B. A. Mc-

Cullough, B. E. Wood, J. P. Dawson, and R. C. Birkebak ( E N ) . . . . 1114
An active thermal insulator technique for cryogenic storage. Jacob

B. Romero ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1116
Repair of a zinc oxide-potassium silicate thermal control paint.

Stanley T. Peters ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1390
Heat-pipe performance in a zero gravity field. J. E. Deverall, E. W.

Salmi, and R. J. Knapp ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1556
The steady-state thermal design of space radiators. Louis Lopez and
Alan J. Chapman ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1675



1694 SUBJECT INDEX TO VOLUME 4 J. SPACECRAFT

SYSTEM EFFECTIVENESS AND SAFETY

A comprehensive reliability analysis of redundant systems. Robert
S. Pringle and Philip M. Gresho. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631

Implementation of advanced simulation techniques for predicting the
Saturn V launch vehicle system behavior. J. E. Snyder, E. R.
Bennich, and Y. H. L i n d s e y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 998

Integrated orbital logistics support. Robert H. L e a . . . . . . . . . . . . . . . . 1010
An ultrareliable sensing system for vehicles with limited sparing

capability. R. Weiss and I. Nathan. . . . . . . . . . . . . . . . . . . . . . . . . . . 1151
Fault tree analysis as applied to missile systems. Robert F. Sellars

( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1099
Prediction of availability to launch-on-time. R. A. Holtz and D. R.

Jackson ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1269
Liquid propellant rocket engines: Their status and future. S. F. laco-

bellis, V. R. Larson, and R. V. Burry ( S A ) . . . . . . . . . . . . . . . . . . . . . . . 1569
Predicting structural reliability for design decisions. Ralph E. Blake 392
Safety assurance for extended manned missions. Roy B. Carpenter

J r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448
Ignition of hypergolic propellants in a simulated space environment.

Raymond L. Chuan and Paul C. Wilber ( E N ) . . . . . . . . . . . . . . . . . . . 282
A frangible sounding rocket vehicle design. D. D. Dunfee and G.

K. Oss ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 823

SYSTEMS ENGINEERING

Launch Vehicles and Missiles

Development of the iterative guidance mode with its application to
various vehicles and missions. Doris C. Chandler and Isaac E.
S m i t h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 898

Comment on "Development of the iterative guidance mode with its
application to various vehicles and missions." Donald J. Dobner
( T C ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1681

Implementation of advanced simulation techniques for predicting
the Saturn V launch vehicle system behavior. J. E. Snyder, E. R.
Bennich, and Y. H. L i n d s e y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 998

Performance comparison of gun-launched scramjets for various fuels.
Nasim F. Amin and Sannu Holder ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . 1089

Saturn V launch vehicle systems analysis application. F. B. Williams
and L. P. Thompson ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1265

Prediction of availability to launch-on-time. R. A. Holtz and D. R.
Jackson ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1269

On the calculation of penetration aids ejection velocities using down-
range radar and optical data. Jon D. Collins and Robert W.
R a k e s t r a w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

Fault tree analysis as applied to missile systems. Robert F. Ssllars
( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1099

Spacecraft and Extraterrestrial Surface Systems

On-site rectification of meteorological satellite pictures. S. R.
D a u n c e y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230

Design of a solar-electric propulsion system for interplanetary space-
craft. J. H. Molitor, D. Berman, R. L. Seliger, and R. N. Olson. . . . 176

Solar-electric propulsion system performance for a close solar probe
mission. William C. S t r a c k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 469

Major system design problems for deep space probes. William J.
Dixon.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1121

Mariner IV midcourse propulsion system impulse and accuracy pre-
diction. James H. K e l l e y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1217

Gas bag concept for a stowable, omnidirectional, multiple-impact
landing system. John R. McGehee. ............................ 1359

Nonhomogeneous impact attenuator for spherical landing capsule.
Gerald J. Cloutier (EN) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1084

A new concept in artificial gravity systems. Charles A. Lindley. . . . . . 3
Project EGRESS. John P. Dunn and Patrick C. Ca r ro l l . . . . . . . . . . . 9
Low-thrust propulsion for the MORL. Milton G o o d m a n . . . . . . . . . . . 183
Dynamic analysis of a lunar-surface vehicle. E. F. Styer and D. H.

Merchant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208
Sensitivity of manned planetary spacecraft design to radiation un-

certainties. Raymond C. Savin, Jerry M. Deerwester, and Alfred
C.Mascy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249

Safety assurance for extended manned missions. Roy B. Carpenter
J r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448

Study of electric propulsion for manned Mars missions. R. V.
R a g s a c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 462

An evolutionary program for manned interplanetary exploration.
M. W. Jack B e l l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625

A comprehensive reliability analysis of redundant systems. Robert
S. Pringle and Philip M. G r e s h o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631

Implications of maneuvering-range constraints on lifting-vehicle
design. Johann L a u . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 639

A comparative design analysis of three configurational families for
manned earth entry at hyperbolic speeds. D. J. Shapland and W.
F. Munroe. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 732

Fixed-point simulation of onboard orbit determination. T. L. Gunc-
kel II and J. C. E l s e y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 885

Systematic comparison of Venus swingby mode with standard mode of
Mars round trips. J. M. Deerwester and S. M. D ' H a e m . . . . . . . . . . 904

Integrated orbital logistics support. Robert H. L e a . . . . . . . . . . . . . . . . 1010
The lunar pogo stick. H. S. Seifert ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . 941
Statistical variations in performance of rocket engines. Mario W.

Cardullo ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1103

Comment on "Study of electric propulsion for manned Mars missions."
Charles L. Zola ( T C ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1405

Reply by author to C. L. Zola. R. V. Ragsac ( T C ) . . . . . . . . . . . . . . . . . . 1406

TESTING

Ground Testing and Simulation

Structural dynamics aspects of the Gemini program. J. A. Callahan. . 58
Solar incidence factors for thermal analysis of imperfectly collimated

radiation in solar simulators. R. P. Bobco and C. P. Stensgaard
J r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236

Development of a regenerative collector target system for ion engine
testing. J. D. Trolinger and J. I. S h i p p . . . . . . . . . . . . . . . . . . . . . . . . 457

Performance of an aerodynamic molecular beam chamber for cryo-
pumping and adsorption pumping studies. R. F. Brown and J. H.
Heald J r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 476

Analyses and tests of thermal scale models of a simulated spacecraft.
R. K. Thompson, V. G. Klockzien, and G. E. Dufoe. . . . . . . . . . . . . . 486

Aerodynamics of free-flying wind-tunnel models determined from
telemetered accelerations. Victor L. Peterson, George G. Mateer,
and Dean R. H a r r i s o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 503

Wind-tunnel simulation or rocket vehicles in flight with two-phase-
flow rocket plumes. Richard H. Adams. . . . . . . . . . . . . . . . . . . . . . . . 518

Electron-bombardment thrusters using liquid-mercury cathodes.
H. J. King, W. O. Eckhardt, J. W. Ward, and R. C. Knechtl i . . . . . . . 599

Development and testing of a lightweight flight prototype ion engine
system. H. J. King, J. H. Molitor, D. G. Kovar, and W. J. Muldoon 603

Pressure recovery in hypersonic engine test facilities. James L.
Grunnet and Marion L. L a s t e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 643

Rocket exhaust plume radar attenuation and amplitude/phase noise.
L. D. Smoot and T. J. Seliga J r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 774

Comparison of aerodynamic data from the Gemini flights and AEDC-
VKF wind tunnels. B. J. G r i f f i t h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 919

Effects of exhausts from aluminized solid propellants on launch
facilities. Edward J. Lays and Eugene A. Darrow.. . . . . . . . . . . . . 934

Free-flight measurements of aerodynamic viscous effects on lifting
re-entry bodies. C. C. Horstman and M. I. K u s s o y . . . . . . . . . . . . . . . 1064

Free flight simulated on ground with the Apollo Saturn V space
vehicle. George L. von P r a g e n a u . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1211

Some effects of motion cues on manual tracking. Laurence R. Young. 1300
Wind-tunnel and full-scale forces on rocket sleds. Daniel J. Krupo-

vage, Larry C. Mixon, and Otto T. P o k o r n y . . . . . . . . . . . . . . . . . . . . . 1346
Space enviornment simulator for materials studies at NASA Ames.

Bernard E. Cunningham and Robert E. Eddy ( E N ) . . . . . . . . . . . . . . 280
Martian sand and dust storm experimentation. Richard G. Hertzler,

Emile S. J. Wang, and Ollie J. Wilbers ( E N ) . . . . . . . . . . . . . . . . . . . . . 284
Small liquid propulsion systems testing in a space environment

simulator. T. E. Mouritsen and C. E. Sullivan (EN). . . 687
Results from short-duration altitude-chamber techniques for simulat-

ing rocket base heating problems. H. B. Wilson Jr. ( E N ) . . . . . . . . . 693
Development of a facility for supersonic combustion simulation.

Norman E. Scaggs and Robert G. Dunn ( E N ) . . . . . . . . . . . . . . . . . . . 803
Water immersion simulation of extravehicular activities by astronauts.

Otto F. Trout Jr. ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 806
Protecting precision laboratory equipment from vibration environ-

ment. Serge Kunica ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 944
Application of the hydraulic analogy to axisymmetric nonideal com-

pressible gas systems. David M. A d a m s . . . . . . . . . . . . . . . . . . . . . . . . 359
Cesium electron-bombardment ion microthrusters. G. Sohl, V. V.

Fosnight, S. J. Goldner, and R. C. Speiser. . . . . . . . . . . . . . . . . . . . . . . 1180
Ignition of hypergolic propellants in a simulated space environment.

Raymond L. Chuan and Paul C. Wilber ( E N ) . . . . . . . . . . . . . . . . . . . 282
A method for observing phenomena in an arbitrary pipe flowfield of

revolution. Tatsuo Yamanaka and Hisao Azuma ( E N ) . . . . . . . . . . . 1272
Wind-tunnel studies of ground-wind loads on Saturn launch vehicles.

George W. Jones Jr. and Moses G. Framer. . . . . . . . . . . . . . . . . . . . . . 219
An application of automatic carpet plotting to wind-tunnel data re-

duction. Dennis M. Jecmen, J. Peter Reding, and Lars E. Ericsson
(EN) (see also Errata, p. 8 3 2 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408

Development of a terminal landing rocket system for Apollo-type
vehicles. Jack F. Lands J r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 333

Drag and stability of Mars probe/lander shapes. Maigonis V.
K r u m i n s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1052

Satellite thermal simulation by a hybrid computer. David Berman... 243
Apollo ECS man-rated simulation systems. W. B. Tappen. . . . . . . . . . 452
High-speed analysis of wind-induced dynamic loads on vertically

rising vehicles. Chris J. Van Der M a a s . . . . . . . . . . . . . . . . . . . . . . . . . 583
Simulation of aerospace flight acceleration and dynamic pressure

environments for biodynamics research. Neville P. Clarke, Walter
M. Wolff, John J. Gokelman, and Henning E. von Gierke. . . . . . . . . . 751

Implementation of advanced simulation techniques for predicting the
Saturn V launch vehicle system behavior. J. E. Snyder, E. R.
Bennich, and Y. H. L i n d s e y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 998

Recent experience with manned tests in the NASA space environment
simulation laboratory. R. D. Filbert and H. C. Sherwin (EN). . . . . 689

Van Alien belt simulation. Charles L. Mack ( E N ) . . . . . . . . . . . . . . . . . 819
Technique to evaluate surface contamination due to rocket exhaust

impingement. M. H. Hauptman and H. Fine ( E N ) . . . . . . . . . . . . . . 959
A stability analysis of self-calibration techniques. John F. Jones. . . . . 554
Recovery of high-performance re-entry vehicles by drag brakes plus

parachutes. Harry J. Steck, Richard J. Berman, and Thomas T.
B l a n c o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 746

Experimental control-wing hinge moments of a transonic-supersonic.
rolling, maneuvering, guided missile. F. X. Pfenneberger . . . . . . . . . 925



DECEMBER 1967 SUBJECT INDEX TO VOLUME 4 1695

A frangible sounding rocket vehicle design. D. D. Dunfee and G. K.
Oss (EN) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • • • - . • • • • • 823

Effect of Point Arguello wind variability upon range safety. Richard
G. Stern (EN) . , . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • • • • • • • • • • • • • • • 1112

Flight Testing

Laboratory and flight test program to evaluate the space stability of
highly specular reflective surfaces. K. N. Marshall, N. J. Douglas,
H. E. Pollard, and R. E. Rolling. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 912

Lincoln experimental satellite program (LES-1, -2, -3, -4). H.
Sherman, D. C. MacLellan, R. M. Lerner, and P. Waldron. . . . . . . . . 1448

Parachute testing at altitudes between 30 and 90 kilometers. John
C. McFall Jr. and Harold N. Murrow ( E N ) . . . . . . . . . . . . . . . . . . . . . 796

Surveyor white paint degradation. W. A. Hagemeyer Jr. (EN) . . . . . . 828
Comparison of aerodynamic data from the Gemini flights and AEDC-

VKF wind tunnels. B. J. G r i f f i t h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 919

Sensors and Measurements

Development and flight test of a flueric roll control system. B. J.
Clayton and W. M. P o s i n g i e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151

Development of the Surveyor vernier propulsion system. M. Ed-
mund Ellion, H. diCristina, A. R. Maffei, and A. Briglio J r . . . . . . . . . 339

An adaptive tracking filter for bending-mode stabilization. Randall
Gaylor, Robert L. S3haeperkoetter, and David C. Cunningham. . . . 573

Pseudorate sawtooth-pulse-reset control system analysis and design.
E. D. S c o t t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 781

Experimental control-wing hinge moments of a transonic-supersonic,
rolling, maneuvering, guided missile. F. X. Pfenneberger. . . . . . . . . 925

Development aspects of a miniature fluid counter. Robert A. Kantola 991
Saturn AS-501/S-IC flight control system design. James A. Frosch

and Donald P. V a l l e l y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1003
Explanation of the anomalous spin behavior of satellites with long,

flexible antennae. B. Etkin and P. C. Hughes. . . . . . . . . . . . . . . . . . . 1139
Mariner IV midcourse propulsion system impulse and accuracy pre-

diction. James H. K e l l e y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1217
Hypersonic flows past transverse jets. Louis G. Kaufman I I . . . . . . . . . . 1230
A suboptimal approach to the control of systems containing uncertain

parameters. Richard F. Whitbeck. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1431
Thermal diffusion separation of damping fluids in gyroscopes. Ber-

tram Rockower ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 275

Development aspects of a miniature fluid counter. Robert A. Kantola 991
Use of radio frequency bridge for re-entry plasma diagnostics. A. E.

Fuhs, W. R. Grabowsky, and O. L. G i b b . . . . . . . . . . . . . . . . . . . . . . . . 327
An ultrareliable sensing system for vehicles with limited sparing

capability. R. Weiss and I. N a t h a n . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1151
Aerodynamic design considerations and wind-tunnel test of a high-

altitude air sampler. Harold C. L a r s e n . . . . . . . . . . . . . . . . . . . . . . . . . 1254
Calorimetric absorptance measurements of thermal-control coatings

between room and cryogenic temperatures. W. F. Schmidt and
R.W. O l e n i c k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1495

Radioactive dispersions for radioactive ablation sensors. Robert A.
Florentine, J. F. Schneider, and D. S. Gicking ( E N ) . . . . . . . . . . . . . . 1083

Entry and Landing Dynamics and Control

Model tests for structural response of Apollo command module to
water impact. Wilfred E. Baker and Peter S. Westine. . . . . . . . . . . . 201

A parachute recovery system dynamic analysis. M. Neustadt, R. E.
Ericksen, J. J. Guiteras, and J. A. Larrivee. . . . . . . . . . . . . . . . . . . . . . 321

Development of a terminal landing rocket system for Apollo-type
vehicles. Jack F. Lands J r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 333

VEHICLE DYNAMICS, STABILITY, AND CONTROL

Aeroelasticity and Buffeting

Aeroelastic instability caused by slender payloads. Lars Eric Erics-
son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

Wind-tunnel studies of ground-wind loads on Saturn launch vehicles.
George W. Jones Jr. and Moses G. Farmer. . . . . . . . . . . . . . . . . . . . . . 219

Relative influence of atmospheric properties on launch vehicle design.
R. E. B i e b e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224

A technique for analyzing control gains using frequency response
methods. Robert S. Ryan and Harry H a r c r o w . . . . . . . . . . . . . . . . . . 302

A suboptimal approach to the control of systems containing uncertain
parameters. Richard F. W h i t b e c k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1431

On structural compliance-induced coupling in a thrust-vector control
system. Harold S. Curtis and Charles T. Hagstrom. . . . . . . . . . . . . . 1465

Aeroelasticity as a consideration in aerodynamic design of rolling,
unguided research rockets. D. J. Baines and K. G. Pearson. . . . . . . 1603

Calculated aeroelastic bending of a sounding rocket based on flight
data. George E. Reis and Wayne D. S u n d b e r g . . . . . . . . . . . . . . . . . . 1489

Fin structural design for high-performance sounding rockets. H. G.
Sevier ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1267

An application of automatic carpet plotting to wind-tunnel data re-
duction. Dennis M. Jecmen, J. Peter Reding, and Lars E. Ericsson
( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408

A material hysteresis model for transient dynamic analysis. Hassel
Charles Schjelderup ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 541

Multivariate statistical analysis of wind sounding data. Chris J.
Van Der M a a s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74

High-speed analysis of wind-induced dynamic loads on vertically
rising vehicles. Chris J. Van Der M a a s . . . . . . . . . . . . . . . . . . . . . . . . 583

Controlled booster stage "BER" for sounding rockets. Marcel Bismut
and Jacques B o u t t e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1248

Use of wind shears in the design of aerospace vehicles. Robert S.
Ryan, James R. Scoggins, and Alberta K i n g . . . . . . . . . . . . . . . . . . . . . 1526

Effect of rocket thrust-time curve on wind dispersion. Gary M.
G r i n e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1533

Power spectra measurement for spacecraft vibration data. Allan G.
P i e r s o l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1613

An objective wind criterion for structural design of launch vehicles.
Jerold M. Bidwell ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1278

Control Theory and Technology^ General

Command laws for magnetic attitude control of spin-stabilized earth
satellites. Marc L. Renard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156

Attitude control of a satellite in an elliptic orbit. R. E. Busch and
I. F l i i g g e - L o t z . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 436

Applications of optimal control theory in aerospace engineering.
Arthur E. Bryson J r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 545

New developments and applications of the closed-loop stepping motor.
T. R. F r e d r i k s e n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1159

On structural compliance-induced coupling in a thrust-vector con-
trol system. Harold S. Curtis and Charles T. Hags t rom. . . . . . . . . . . 1465

A steering law satisfying the constant total time of flight constraint.
Jack D. C u l b e r t s o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1470

An application of parameter optimization to hydraulic servo design.
G. G. Evans, H. E. Vigour and F. J. E l l e r t . . . . . . . . . . . . . . . . . . . . . . . 1483

An approach to control optimization for nonlinear systems. Robert
M. Marchetti ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1096

Final-value homing missile guidance. M. J. Abzug ( E N ) . . . . . . . . . . . 279

Launch Vehicle and Missile Control

Development and flight test of a flueric roll control system. B. J.
Clayton and W. M. P o s i n g i e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151

Relative influence of atmospheric properties on launch vehicle design.
R. E. B i e b e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224

A theory of the aerodynamics of the supersonic splitline gimbaled
nozzle. Warren C. S t r a h l e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 262

A technique for analyzing control gains using frequency response
methods. Robert S. Ryan and Harry H a r c r o w . . . . . . . . . . . . . . . . . . 302

An adaptive tracking filter for bending-mode stabilization. Randall
Gaylor, Robert L. Schaeperkoetter, and David C. Cunningham... . 573

Saturn AS-501/S-IC flight control system design. James A. Frosch
and Donald P. V a l l e l y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1003

Free flight simulated on ground with the Apollo Saturn V space
vehicle. George L. von P r a g e n a u . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1211

Controlled booster stage "BER" for sounding rockets. Marcel
Bismut and Jacques B o u t t e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1248

A suboptimal approach to the control of systems containing un-
certain parameters. Richard F. W h i t b e c k . . . . . . . . . . . . . . . . . . . . . . 1431

A gyroless solar pointing attitude control system for the Aerobee
sounding rocket. Q. M. Hansen, E. A. Gabris, M. D. Pearson, and
B. S. Leonard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1443

On structural compliance-induced coupling in a thrust-vector control
system. Harold S. Curtis and Charles T. Hagstrom.. . . . . . . . . . . 1465

Sources, mechanisms, and control of roll resonance phenomena for
sounding rockets. D. A. Price J r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1516

Use of wind shears in the design of aerospace vehicles. Robert S.
Ryan, James R. Scoggins, and Alberta K i n g . . . . . . . . . . . . . . . . . . . . . 1526

Power spectra measurements for spacecraft vibration data. Allan
G. P i e r s o l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1613

An application of automatic carpet plotting to wind-tunnel data re-
duction. Dennis M. Jecmen, J. Peter Reding, and Lars E. Ericsson
( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408

Fin slots vs roll lock-in and roll speed-up. P. Daniels ( E N ) . . . . . . . . . . 410

Sloshing

Analysis of flexible baffles for damping tank sloshing. R. G. Sshwind,
R. S. Scotti, and Jorgen Skogh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

Gradient stabilization of electrohydrodynamically oriented liquids.
James R. Melcher and Mathew H u r w i t z . . . . . . . . . . . . . . . . . . . . . . . . 864

Longitudinal vibration of a model space vehicle propellant tank.
Daniel D. Kana and John F. G o r m l e y . . . . . . . . . . . . . . . . . . . . . . . . . . 1585

A comparison of flexible and rigid ring baffles for slosh suppression.
Luis R. Garza and Franklin T. Dodge ( E N ) . . . . . . . . . . . . . . . . . . . . . 805

Mechanical model for longitudinally excited sloshing motion. Helmut
F. Bauer and Jose Villanueva ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1376

Spacecraft Attitude Dynamics and Control

Effect of man's motion on the attitude of a satellite. Corrado R.
P o l i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . 15

Control synthesis for spinning aerospace vehicles. Benjamin O.
Lange, Alan W. Fleming, and Bradford W. Pa rk in son . . . . . . . . . . . . . 142

Command laws for magnetic attitude control of spin-stabilized earth
satellites. Marc L. R e n a r d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156

Two-impulse attitude reorientation of an asymmetric spinning vehicle.
Carl G r u b i n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306



1696 SUBJECT INDEX TO VOLUME 4 J. SPACECRAFT

Attitude control of a satellite in an elliptic orbit. R. E. Busch and
I. Fliigge-Lotz. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 436

•Orientation of a rigid torque-free body by use of star transits. Charles
B. Grosch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562

Attitude control of a flexible, spinning, toroidal manned space station.
William B. Geva r t e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 878

Explanation of the anomalous spin behavior of satellites with long,
flexible antennae. B. Etkin and P. C. Hughes . . . . . . . . . . . . . . . . . . . 1139

•Gravitational excitation of an extensible dumbbell satellite. V.
Chobo tov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1295

A split-damper inertially coupled passive gravity-gradient attitude
control system. B. E. Tinling, V. K. Merrick, and D. M. Watson. . 1437

A new passive hysteresis damping technique for stabilizing gravity-
oriented satellites. J. R. Alper and J. P. O 'Nei l l . . . . . . . . . . . . . . . . . 1617

Stabilization system analysis and performance of the GEOS-A
gravity-gradient satellite (EXPLORER XXIX). Vincent L.
Pisacane, Peter P. Pardoe, and B. Joy H o o k . . . . . . . . . . . . . . . . . . . . . 1623

Spinning spacecraft attitude control via the environmental magnetic
field. Phillip C. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1631

Attitude stability criteria for dual spin spacecraft. Peter W. Likins... 1639
Dynamic equations for connected rigid bodies. Stephen H. Sandier

( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 684
Optimal satellite orientation and acquisition problem. E. G. Smith

( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1379
An optimum attitude profile to minimize the accumulation of gravity-

gradient torque impulse. James P. C. Clark ( E N ) . . . . . . . . . . . . . . . 1669
Statistics of rigid body moment of inertia computation. Jon D.

Collins and William T. Thomson ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . 1673
Comment on "Preliminary survey of dynamic stability of a cable-con-

nected spinning space station" V. Chobotov (TC). . . . . . . . . . . . . . . 832
Reply by author to V. Chobotov. C. D. Pengelley (TC) . . . . . . . . . . . . 832
Low-thrust propulsion for the MORL. Milton Goodman. . . . . . . . . . . 183
Effects of solar environment and aerodynamic drag on structural

booms in space. S. Z. F ix ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 315
Pseudorate sawtooth-pulse-reset control system analysis and design.

E. D.Scott. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 781
Dynamic performance of low-thrust, cold-gas reaction jets in a

vacuum. H. Greer and D. J. Gr iep . . . . . . . . . . . . . . . . . . . . . . . . . . . . 983

An ultrareliable sensing system for vehicles with limited sparing
capability. R. Weiss and I. Nathan. . . . . . . . . . . . . . . . . . . . . . . . . . . 1151

A gyroless solar pointing attitude control system for the Aerobee
sounding rocket. Q. M. Hansen, E. A. Gabris, M. D. Pearson, and
B. S. Leonard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1443

Active damping concept for gravity gradient satellite attitude control.
A. S. Gutman (EN)... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 953

Comment on "Dynamic equations for connected rigid bodies." Robert
E. Roberson (TC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1564

Reply by author to R. E. Roberson. S. H. Sandier (TC) . . . . . . . . . . . 1564

Uncontrolled Rocket Dynamics

Flight dynamics of a bomb with cruciform tail. W. R. Chadwick. . . . 768
Application of parameter management to roll rate control in the bal-

listic missile target system. Louis M. Goldberg. . . . . . . . . . . . . . . . . 1243
Controlled booster stage "BER" for sounding rockets. Marcel Bismut

and Jacques Bout tes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1248
Calculated aeroelastic bending of a sounding rocket based on flight

data. George E. Reis and Wayne D. Sundberg . . . . . . . . . . . . . . . . . . 1489
Sources, mechanisms, and control of roll resonance phenomena for

sounding rockets. D. A. Price J r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1516
Effect of rocket thrust-time curve on wind dispersion. Gary M.

Griner...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1533
Aeroelasticity as a consideration in aerodynamic design of rolling,

unguided research rockets. D. J. Baines and K. G. Pearson ....... 1603
Dynamic stability of a 5-in. projectile with nonlinear magnus moment.

W. R. Chadwick ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1263
Fin structural design for high-performance sounding rockets. H. G.

Sevier ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1267
Real-time prelaunch meteorological system. Roy I. Glass and Louis

D. Duncan ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1276
A spin-yaw instability criterion for the ascending ballistic missile.

L. H. Ohman ( E N ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1374
Impact dispersion due to mass and aerodynamic asymmetries.

Barbara F. Fuess (EN) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1402


