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Internal ballistic considerations in hybrid rocket design. C. E. Wool-
dridgeand R.J. MUzzy. .. oottt i
Combustion characteristics of condensed-phase hydrazine-type fuels
with nitrogen tetroxide. Theodore Christos, Yael Miron, Harry
James,and Henry Perlee. . .. ... ... ..ol
Monitoring the combustion process in large engines. J. G. Sotter and
R.M.Clayton (EN) ..o ittt e e ieicn e
A criterion for space capsule fire hazard minimization. Robert F.
McAlevy IIT and Richard S. Magee (EN).........oenvninu...
Effect of elastic ecase on stability of radial modes in solid propellant
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Thrust magnitude and restart control of solid motors by injection of
hypergolic fluids. J. H. Bonin, R. L. Coates, and N. S. Cohen. ....
Internal ballistics of slotted-tube, solid-propellant rocket motors.
R. L. Glick, L. H, Caveny,and J. L. Thurman. ..................
Igniter performance in solid-propellant rocket motors. David M.
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Effect of specific-heat ratio on mass flow for swirling nozzle flow.
R.L.Glickand M. S, Kilgore (EN) . . ..ot iittineneeieneans
Internal ballistics of the solid-propellant rocket motor.
Srivastava (EN) . ..ot ittt ii it ittt teareneraanaens

Electric Propulsion

Auxiliary and primary electric propulsion, present and future.
William R. Mickelsen (SA). . ... oottt ineie s

Electric propulsion activities outside of the United States. William

J. GUMAn (BA) i riet it it i e e e
Low-thrust propulsion for the MORL. Milton Goodman...........
Study of electric propulsion for manned Mars missions. R. V

R ESaC. o ot i ittt ittt it e e e e
Solar-electric propulsion system performance for a close solar probe
mission. William C.Strack.........coviiiiiiiiniiineenn...
Comparison of arcjet exhaust velocity with the propagation velocity
of random light fluctuations. Donald W, Esker (EN)............
Comment on ‘“‘Study of electric propulsion for manned Mars missions.”
Charles L. Zola (TC)euinn ittt it et iiis i eaanaanns
Reply by author to C. L. Zola. R.V.Ragsac(TC)................
Colloidal ion power converter and thruster for lunar and planetary
missions. A, Lucile Coxand M. Lee McDaniel..................
Design of a solar-electric propulsion system for interplanetary space-
craft. J. H. Molitor, D. Berman, R. L. Seliger, and R. N. Olson...
Development of a regenerative collector target system for ion engine
testing. J.D. Trolingerand J. L. Shipp............. ...t
Electron-bombardment thrusters using liquid-mercury cathodes.
H.J.King, W, O. Eckbardt, J. W. Ward, and R. C. Knechtli.......
Development and testing of a lightweight flight prototype ion engine
system. H. J. King, J. H. Molitor, D. G. Kovar, and W. J.
MUldoOm. v v ettt e e e e
Experimental performance of a low-thrust, divergent-flow, contact-
ionization electrostatic thruster. John F. Staggs and Walter C,

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

Cesium electron-bombardment ion microthrusters. G. Sohl, V. V.
Fosnight, 8.J. Goldner,and R. C.Speiger. . .....................
Computer design of an electrostatic colloid thruster: Derck A.
Gordon (EN) .o i i i i i e e e
Radially slotted grids for a Kaufman ion thruster. Bruce A. Banks
and Edward A.Richley (EN) . . ... .civiiiiin it iiiiiinnnnn

Propellants and Propellant Systems

Capillary hydrostatics in annular tanks. J. G. Seebold, M. P. Hol-
lister, and H. M. Batterlee.........ooviereeiniinineennnnnnns
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Surveyor vernier engine fuel blend—A constrained optimization.
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Igniter performance in solid-propellant rocket motors. David M.
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Combustion characteristics of condensed-phase hydrazine-type fuels
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Improved solid propellants for moderate-temperature gas generators.
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states. Barry M. Rosenbaum and George Thodos (EN)..........
A thermodynamic system for zero-g venting, storage, and transfer of
eryogenic propellants. Donald E. Hill and Richard J. Salvinski
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Performance comparison of gun-launched seramjets for various fuels.
Nasim F. Amin and Sannu Mélder (EN) ........................
Development of the Surveyor vernier propulsion system. M., Ed-
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Thrust magnitude and restart control of solid motors by m]ectlon of

hypergolic fluids. J. H. Bonin, R. L. Coates, and N. 8. Cohen. ....
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Monitoring the combustion process in large engines. J. G. Sotter
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Rockets, Auxiliary

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

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

Dynamic performance of surveyor throttleable engine when propel-
lants contain dissolved helium. C. E. MeDermott, R. R. Breshears,

and J. MeCafferty ..o oot iii ittt it e et et e e
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Mariner IV midcourse propulsion system impulse and accuracy pre-
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Improved solid propellants for moderate-temperature gas generators.
E. 8. Sutton, E. J. Pacanowsky,and S. F.Sarner.................
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simulator. T. E. Mouritsenand C. E. Sullivan (EN).............
Comments on “A review of microrocket technology: 1078 to 1 lbf
thrust.,”” Donald F. Reeves (TC). ..o vvii i e

Rockets, Liquid

Liquid propellant rocket engines: Their status and future. 8. F.
Tacobellis, V. R. Larson,and R. V. Burry (SA) ... ccciiiveiian..
Mixture ratio distribution— Its impact on rocket thrust chamber per-
formance. J. L. Pieper, L. E. Dean, and R. 8. Valentine..........
Effects of chamber energy release efficiency upon nozzle performance.
J. L. Pieper, L. E. Dean, and R. 8. Valentine (EN).............. .
Criteria for optimum propellant mixing in impinging-jet injection
elements. Robert W. Riebling (EN)..............c.....
Statistical variations in performance of rocket engines. Marlo W

Cardullo (EN) .ottt it it iaieeeean i iareaiaaineses
Surveyor vernier engine fuel blend—A constrained optimization.
J.R. Wrobel and Chester Grelecki.......covviviniinininennvnn
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T. E. Conn, J. N. Hester, and R. 8. Valentine....................
Simplified thermal fatigue analysis for liquid rocket combustion cham-
bers. D.J.Kuyperand H. L. Burge (EN)...o.oviieieniiinn
Honeycomb engine—A compact rocket engine concept. Heinz Mueller
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Dynamic performance of surveyor throttleable engine when pro-
pellants contain dissolved helium. C. E. Mc¢Dermott, R. R.
Breshears, and J. McCafferty. . .... oot iiitnieneiiiieaennass
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A thermodynamic system for zero-g venting, storage, and transfer of
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Rockets, Nuclear

Cooldown requirements for nuclear rocket missions. Charles Fen-
stermacher and Donald T. Oakley (EN). .. .....iverneninnenn.
Absorption of thermal radiation in the transparent wall of a nuclear
light bulb rocket engine. George H. McLafferty....... ... cu..
Gas-core nuclear rocket engine. Edward E. Duke and William J.
Houghton.....o o it i i vane

Rockets, Solid (Includes Hybrid)

Influence of embedded metal fibers on solid-propellant burning rate.
L.H.Cavenyand R. L. Glick. ............. ... it
Heat-transfer processes during ignition of solid propellant rockets.
Donald 8. Allan, E. Karl Bastress, and Kenneth A. Smith. . ..

Effect of elastic case on stability of radial modes in solid propellant
rockets. J.D. Achenbachand C.-T.Sun................
Thrust magnitude and restart control of solid motors by m]ectmn of
hypergolic fluids. J. H. Bonin, R. L. Coates, and N. 8. Cohen. ....
Wind-tunnel simulation of rocket vehicles in flight with two-phase-
flow rocket plumes. Richard H. Adams............... ... .. ...
Internal ballistics of slotted-tube, solid-propellant rocket motors. R.
L. Glick, L. H. Caveny,and J. L. Thurman..... .................
Heat-sterilizable solid propellant motor designs for interplanetary
missions. W.G. Andrews and T.J. Kirschner...................
Rocket exhaust plume radar attenuation and amplitude/phase noise.
L. D. Smoot and T. J. Seliga Jr..
Effects of exhausts from a.lum1mzed sohd propellants on launch
facilities,. Edward J. Lays and Eugene A, Darrow..............
Igniter performance in solid-propellant rocket motors. Dav1d M.
Adams.........oviiiienns s et b
Analysis of flame effects on measured electromagnetic propagation
data. F.A. Vicente, E. C. Taylor,and R. W. Phelps..............
Monitoring the combustion process in large engines. J. G. Sotter and
R.M.Clayton (EN) .. it itiierinrienneeronetoanasanennnss
A frangible sounding rocket vehlcle design. D. D. Dunfee and G. K.
Oss (EN)..
Instrumentatlon response requirements for solld—propellant com-
bustion termination systems. R.S.Brown (EN)................
Effect of specific-heat ratio on mass flow for swirling nozzle flow.
R. L., Glick and M. 8. Kilgore (EN).
On swirling nozzle lows. W.8. King (TC).vvvrviiiinnnnn....
Internal ballistic considerations in hybrid rocket design.
Wooldridgeand R.J. MUzzy . . co i iiinie i it iii i enaens

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 (SA).........oviivin,
Aeroelastic instability caused by slender payloads. Lars Eric Eries-
103 -
High-speed analysis of wind-induced dynamic loads on vertically
rising vehicles. ChrisJ. VanDerMaas...........c.c.vivnne.n.
Optimum thickness transitions for eylindrical pressure vessels with
hemispherical heads. E.Y.W.Tsuiand A. Bruce Burns..........
Transient pressures caused by rocket start and shutdown in ducted
launchers. J.E.Broadwelland C.N.Tsu.......vvvevnnn e,
Use of wind shears in the design of aerospace vehicles. Robert S.
Ryan, James R. Scoggins, and Alberta King..............c0vnn .
An objective wind criterion for structural design of launch vehicles.
Jerold M. Bidwell (EN) . .vutiimint ittt iicnianenne .
Effects of solar environment and aerodynamic drag on structural
boomsinspace. 8. Z Fixler........cciuiieenenearennenanan.
Large stiffened eylinder weight~—cost comparisons between Be-38%, Al
and other materials. Henry H. Armstrong, A. Bruce Burns, and
RonG. Crawford..co.ou ettt it e it
Optimum cylinders with contrasting materials and various ring/

stringer configurations. A.BruceBumms.......................
Tension string structure for planetary entry vehicles. John A.
Alai....... et i e et i e
TFilament-overwrapped metallic cylindrical pressure vessels. Robert

H.Johnsand Albert Kaufman..........ooovviiin o,
Thermoelastic stress concentrations. Herbert Becker and Frederick
Bird (EN) . oeeii it it it sttt et i
Local buckling strength of fiberglass-wound maraging-steel cylinders.
J B BOWE . ettt e e e e e
Predicting structural reliability for design decisions. Ralph E.
53 70 Y
Recent gains in solar concentrator techmology. Atwood R. Heath
Jr.and Edward L. Hoffman.... ....ooviiiiiii i
High-temperature testing and evaluation of graphite helical-screw

expanders and compressors. W. M. Wells, D. W. Hanner, J. L.
MeceElroy,and E. Robinson..oveiv v i ininn e,
Application of parameter management to roll rate control in the
ballistic missile target system. Louis M. Goldberg...............
An application of parameter optimization to hydraulic servo design.
G.G. Evans, H. E, Vigour,and F.J. Ellert. ... ..................
Simplified thermal fatigue analysis for liguid rocket combustion
chambers. D.J. Kuyperand H L. Burge (EN).................
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Structural Dynamics

Local buckling strength of fiberglass-wound maraging-steel cylinders.

R & 10
Structural dynamics aspects of the Gemini program. J. A. Callahan..
Model tests for structural response of Apollo command module to

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

Effect of elastic case on stability of radial modes in solid propellant
rockets. J.D. Achenbachand C-T.Sun.......................
Predicting structural reliability for design decisions. Ralph E. Blake
An adaptive tracking filter for bending-mode stabilization. Randall
Gaylor, Robert L. Schaeperkoetter, and David C, Cunningham. ., .
MISDAS—A mechanical impact system design for Apollo-type space-
craft, Allen I. Bernstein and Alberto 8. Musicman...............
Attitude control of a flexible, spinning, toroidal manned space station.
William B. Gevarter. . .. .o.oviiriir i i e
Free flight simulated on ground with the Apollo Saturn V space

vehicle. GeorgeL.vonPragenatt........o.oovvviiiiiennans
Longitudinal vibration of a model space vehicle propellant tank.
Daniel D. Kanaand John F. Gormley. .. ................ccvuu.n
Power spectra measurements for spacecraft vibration data. Allan
G PIerS0l. v vt e et e e
Modes of vibration of conical frustum shells with free ends. John S.
Mixson (BN ) ..o i e e,
A material hysteresis model for transient dynamic analysis. Hassel

Charles Schjelderup (EN) . ... .. ottt ittt it
A comparison of flexible and rigid ring baffles for slosh suppression.
Luis R. Garza and Franklin T. Dodge (EN) . ....................
Protecting precision laboratory equipment from vibration environ-
ment. Serge Kunica (EN)......... it
Mechanical model for longitudinally excited sloshing motion. Helmut
F.Bauerand Jose Villanueva (EN) . .. ...... ...,
Behavior of laminated orthotropic viscoelastic plates. Stanley B.
Dong (EN ) . it i i e i i e e
Statistics of rigid body moment of inertia computation. Jon D.
Collins and William T.Thomson (EN)......ooott i
Comment on ‘“Dynamic equations for connected rigid bodies.”
Robert E. Roberson (TC). ..................
Reply by author to R. E. Roberson. S. H. Sandler (TC) ............

Vehicle Structures

Design considerations in material selection for rocket-motor cases.
Charles W. Bert and Walter S. Hyvler (SA) . . . ...... ...,
A meteor shield effectiveness analysis. D.L.Pope(EN)............
Optimum thickness transitions for eylindrical pressure vessels with
hemispherical heads. E.Y.W.Tsuiand A. BruceBurns..........
Free flight simulated on ground with the Apollo Saturn V space
vehicle, GeorgeL.vonPragenau.......... ... ..ot
Transient pressures caused by rocket start and shutdown in ducted
launchers. J.E.Broadwelland C.N. Tsu...........ocoviinians
Optimization of base thermal protection system for advanced Saturn

IT boosters employing strap-on solid-propellant motors. M, B,
Hammond, B. K. Adler,and K. D. Korkan.. ...................
A material hysteresis model for transient dynamic analysis. Hassel
Charles Schielderup (EN) . ..ottt ittt ii i
Fin structural design for high-performance sounding rockets. H. G.

Sevier (BN ) .ot e e e
Structural dynamics aspects of the Gemini program. J. A. Callahan. .
Transmission of isotropically incident electrons through spacecraft

hull materials. Walter K. Stromquist, H. P. Sleeper Jr., and

O.L.MeDermed ... ..o e
Model tests for structural response of Apollo command module to

water impaet. Wilfred E. Baker and Peter S. Westine............
An evolutionary program for manned interplanetary exploration.

M. W.Jack Bell...o o i e e e
Tension string structure for planetary entry vehicles. John A. Alai. ..

MISDAS—A mechanical impact system design for Apollo-type space-

craft. Allen I, Bernstein and Alberto S. Musicman...............
Nonhomogeneous impact attenuator for spherical landing capsule.
Gerald J. Cloutier (EN) ... ittt iininionenianeerinannns
Satellite thermal simulation by a hybrid computer. David Berman
Analytical solution of the “known-heat-load" space radiator problem.
Lynn Darnell Russell and AlanJ. Chapman.....................
Surface blistering of metals due to low energy hydrogen bombardment.
Donald L. Anderson and Richard G. Dahms.....................
A thermophototropic model for spacecraft thermal control. H.
Levin, C. C. Berggren,and V.R. Honnold ......................
Mutltichannel radiometer measurement of solar irradiance. .
Drummond, J. R. Hickey, W.J. Scholes, and E. G. Laue. .........
Calorimetric absorptance measurements of thermal-control coatings
between room and cryogenic ‘cemperatures W. F. Schmidt and
R.W.Olenick. . o ovivevnnin i
Synergistic and accelerated testing effects on space thermal-control
materials. J.D.PinsonandJ. A, Wiebelt.......................
Surveyor white paint degradation. W. A. Hagemeyer Jr. (EN)......
An intensity and uniformity monitor for solar simulators. B. A. Me-
Cullough, B. E. Wood, J. P. Dawson, and R. C. Birkebak (EN). ...
An active thermal insulator technique for eryogenic storage. Jacob
B.Romero (EN) . oottt ittt it st e
Repair of a zinc oxide-potassium silicate thermal control paint.
Stanley T. Peters (EN) . ... ittt it i i e
Heat-pipe performance in a zero gravity field. J. E. Deverall, E, W,
Salmi,and R. J. Knapp (BN).ooenei it
The steady-state thermal design of space radiators. Louis Lopez and
Alan J. Chapman (EN) ... ... . it i

1693

54
58

20t
208

214
392

573
740
878
1211
1585
1613
414
541
805
944
1376
1385
1673

1564
1564

705
1559

716
1211

1323

1505

1267
58
106
201

625
720

740

1084
243



1694

SYSTEM EFFECTIVENESS AND SAFETY

A comprehensive reliability analysis of redundant systems. Robert
8. Pringle and Philip M. Gresho. .
Implementation of advanced simulation techniques for predicting the
Saturn V launch vehicle system behavior. J. E. Snyder, E. R.
Bennich,and Y. H.Lindsey.......... ... ... ... .. ... .. .. ....
Integrated orbital logistics support.
An ultrareliable sensing system for vehicles with limited sparing
capability, R.Weissand L. Nathan...................... .. ..
Fault tree analysis as applied to missile systems. Robert F. Sellars

Prediction of availability to launch-on-time. R. A. Holtz and D. R.
Jackson (EN) ..o e
Liquid propellant rocket engines: Their status and future. 8. F. Iaco-
bellis, V. R. Larson,and R. V.Burry (BA).......................
Predicting structural reliability for design decisions. Ralph E. Blake
Safety assurance for extended manned missions. Roy B. Carpenter

Ignition of hypergolic propellants in a simulated space environment.
Raymond L. Chuanand Paul C. Wilber (EN). . .................
A frangible sounding rocket vehicle design. D. D. Dunfee and G.
K.Oss (EN) i e e e

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.

Comment on ‘‘Development of the iterative guidance mode with its
application to various vehicles and missions.” Donald J. Dobner

Implementation of advanced simulation techniques for predicting
the Saturn V launch vehicle system behavior. J. E. Snyder, E. R.
Bennich,and Y. H. Lindsey . ......c.ovt it

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

Saturn V launch vehicle systems analysis application. F. B. Williams
and L. P, Thompson (EN)........... .. ... .. .. . ... ...

Prediction of availability to launch-on-time. R. A. Holtz and D. R.
Jackson (BN ) i iue i e e e e e e e

On the calculation of penetration aids ejection velocities using down-
range radar and optical data. Jon D. Collins and Robert W.
Rakestraw. . .. oottt e e

Fault tree analysis as applied to missile systems. Robert F. Ssllars
160730 S O N

Spacecraft and Extraterrestrial Surface Systems

On-site rectification of meteorological satellite pictures.
DaAUNCOY . ot i e e e e e
Design of a solar-electric propulsion system for interplanetary space-
craft. J.H. Molitor, D. Berman, R. L. Seliger, and R. N. Olson. . . .
Solar-electric propulsion system performance for a close solar probe
mission. William C. Strack........ ... ... . i,
Major system design problems for deep space probes. William J.
DIXOn. . e e
Mariner IV midcourse propulsion system impulse and accuracy pre-
diction. James H.Kelley... ...ttt
Gas bag concept for a stowable, omnidirectional, multiple-impact
landing system. JohnR.McGehee............... .. ... .. ... .
Nonhomogeneous impact attenuator for spherical landing capsule.
Gerald J. Cloutier (EN) ...ttt it ittt iaeans
A new concept in artificial gravity systems. Charles A. Lindley. ..
Project EGRESS. John P. Dunn and Patrick C. Carroll. . .........
Low-thrust propulsion for the MORL. Milton Goodman. ..........
Dynamic analysis of a lunar-surface vehicle. E. F. Styer and D. H.
Merchant ........oieuiiniiiiii i
Sensitivity of manned planetary spacecraft design to radiation un-

certainties. Raymond C. Savin, Jerry M. Deerwester, and Alfred
C.Masey...oovvennnnnn. e
Safety assurance for extended manned missions. Roy B. Carpenter
O

Study of electric propulsion for manned Mars missions.
RASaC. « o vttt ettt e e s
An evolutionary program for manned interplanetary exploration.
M. W.Jack Bell.. ..ottt
A comprehensive reliability analysis of redundant systems. Robert
8. Pringle and Philip M. Gresho. ... ...
Implications of maneuvering-range constraints on lifting-vehicle
design. JohannLau..........couiiniurminiinii i
A comparative design analysis of three configurational families for
manned earth entry at hyperbolic speeds. D. J. Shapland and W.
FUMUDPOE. o oottt vttt e ettt e et
Fixed-point simulation of onboard orbit determination. T. L. Gune-
kel Tl and J. C. ElSey ..ot v vetevneeeannianrennnneenenennnans
Systematic comparison of Venus swingby mode with standard mode of
Mars round trips. J. M. Deerwesterand 8. M. D’Haem..........
Integrated orbital logistics support. Robert H. Lea................
The lunar pogo stick. H. 8. Seifert (EN).......verrriiranaa.
Statistical variations in performance of rocket engines. Mario W.
Cardullo (EN) c.u ittty e ittt i aananeeeenanes
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Comment on ““Study of electrie propulsion for manned Mars missions.’’
Charles L. Zola (TC) e oot e et
Reply by author to C. L. Zola.

TESTING

Ground Testing and Simulation

Structural dynamics aspects of the Gemini program. J. A. Callahan. .
Solar incidence factors for thermal analysis of imperfectly collimated
radiation in solar simulators. R. P. Bobco and C. P. Stensgaard

Development of a regenerative collector target system for ion engme
testing. J.D. Trolingerand J. L.Shipp.......................:
Performance of an aerodynamic molecular beam chamber for cryo-
pumping and adsorption pumping studies. R. F. Brown and J. H.

Analyses and tests of thermal scale models of a simulated spacecraft.
R. K. Thompson, V. G. Klockzien, and G. E. Dufoe. .............
Aerodynamics of free-flying wind-tunnel models determined from
telemetered accelerations. Victor L. Peterson, George G. Mateer,
and Dean R. Harrison............... ... .. .. .. ... ...,
Wind-tunnel simulation or rocket vehicles in flight with two-phase-
flow rocket plumes. Richard H. Adams................. .......
Electron-bombardment thrusters using liquid-mercury ecathodes.
H. J. King, W. O. Eckhardt, J. W. Ward, and R. C. Knechtli.......
Development and testing of a lightweight flight prototype ion engine
system. H.J.King, J. H. Molitor, D. G. Kovar, and W. J, Muldoon
Pressure recovery in hypersonic engine test facilities. James L.
Grunnet and Marion L. Laster. . ........ oo, ..
Rocket exhgust plume radar attenuation and amplitude/phase noise.
L.D.Smootand T.J.8eliga Jr...... v i innn..
Comparison of aerodynamic data from the Gemini flights and AEDC-
VKF wind tunnels. B.J. Griffith............ ... ...
Effects of exhausts from aluminized solid propella,nts on launch
facilities. Edward J. Lays and Eugene A. Darrow.. ............
Free-flight measurements of aerodynamie viscous effects on lifting
re-entry bodies. C. C.Horstmanand M. L Kussoy...............
Free flight simulated on ground with the Apollo Saturn V space
vehicle. GeorgeL.vonPragenau.............. .. coiuino...
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