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IPL CUMULATIVE BIBLIOGRAPHIC INDEX NO. 41-1

PRE-ACE

JPL Cumulative Bibliographic lodex \o. 41-1 is derived from JPL Bibliography
\us_ 3G-1. 39-2, 39-3, 394, and .39-5. The Bibliographies indexed catalog the
o`icial reports of the Jet PropnIsion Laborator y for the period Januar y 193E
though June i961. Beginnip- sviCz \o. 39-3, each Rihliogra •;hy covers a one-
year period. informative abstracts are given for most of the reports.

Source material for the Index was derived from the index ^s of each Bibliog-
raphy; the sub;ect descriptors and terminology- of the sep.irate :,,dexes were
retained srhe-ever possible, and minimum changes were mace to the -prevailing
vernacular. - Certain changes in major descriptors .sere =nade for simplicity where
the corrc!ation is clear and little opportunit y exists for ambiguit y ; e.g., aircraft
for airplanes.

To locate the materal referenced by the Index, the follovini* recall code system
is used: The first numeral (1-,'-, 3-. -t-, or 5- 1 is the numear of the Bibliography
in which the indexed material appears: e.g.. "S-" cites Biblic ;;ml b y Ne.:i9,..
Vie combination leGer symbol and numeral following the hypr ren (-%A'089) is the
entry number as it appears in the volume indicated: "3-` aS9- r.ueans Eniry 1VO89
as found in JPL Bibliography \o. 39,3.

Prreedures for obtair:ing actual reports indexed herein are contained in each
Biblioggraph-,.
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mrdifications ..f telemetry sy stem	 ................... I-L071
s bsonic flutter cal 111-ttic,is for tai, 	 urfacts ........... 1-L113
trajectories	 .	 . . .	 ................................ IA'.213
lift. pitching and pitching hinge moment......... 	 ...I -M214
.rajectori-s, with 40-sec prrpcliant suppl.: ............ I-\I215
control performarce of Rounds 1 and 3...............! -POth!
control	 and tel,metn_' 	 ............................. 1-P09a
telemetering ground equipment 	 .....................I -Sl-i4
first three firing tests, aerodynamic data anal%sis ........ I-TIL18

Cavnuc Rays
bibliucra,-)hy 	 ........••.....	 ......	 .•	 ..	 .......1-AC28

experiment for Jul-."!er-C, modification proposal ........1 %'029
effects or. meteorite ar.	 and oompositior ..............3--!09
neutrons in I- to 14-\ley range, depth variation

nieasuretncnts 	 ..................................5-1130

neutrrrs in 1- to 14-\fry range, time variation
me..s.:r.-an^-rds 	 ...................	 ..............5-14'_1

correlatien with solar-wind yc!ocih 	 ................. .5-S15

Coaxial Components
temperature distribrtion 	 ........	 ............	 ....... .527

Cryogenics
hihungraphy	 ................................. ..1-A C23

flux conservatinns usin g a removable ferromagnetic cort .. 4 -H 17

Data Processing
transfonrlation of Earth-referenced data to inertial

coordinate	 systems	 ..	 .	 ........................I -A,J16
raphical	 pinttec	 ............ ..................... 1-130.(!3

precision digital to analog converter methods for
aphical	 plotters	 ...........	 .	 ...	 .............1 -BOO6

or-line reduction-system for wind h+rnel tests ... ...... 1-13609
J:eta-relay problem, theoretical investigation 	 ...........1-B084
JPL digital-computer	 facility	 ...................... I 0025

Pioneers 3 and 5 firings, tracking and data handling.... 1-EO13
encoder and tnuscriber. description	 ................. 1-FO7
transcr&-r, data handling system for instr.:mentatior..... 1-F079
semiautomatic	 plotter	 .............	 ............. ..1-6002
on-site, for world tracking network ...................I -COOS
reduction of photographic position data, method ....... 1-H04F
data reduction equipment, amplitude distribution

analyzer	 ............ 	 ...............	 ...... I- H078

accumulator for supersonic wind tunnels .............1 -H110
central recording system	 .......	 ...	 ................ H119

central data recording system at JPL ................1 -H120
procedure for semiautomatic reduction	 ............... 1-J018
acquisition and reduction of minimum power,

lunar	 pro&.	 ................	 .................1 -\1085

reduction, external instrumentation for NAMIC ........1 -P097
rcai-time presentation of reduced data 	 ...............1-5083
preparation unit for punched paper tape ..............I -5109
filters for restorati ,)n o£ sau,pled data 	 ................I -S239
digital recording, for static-test data	 .................1-5268
centra; recordin g systtso	 ..........	 ........I -5270
central recording system: status, advantar-s and

disadvantages	 ........................ .......... 1-527:

:mobile recording system for tests ....................1 -5291
systems for supersonic wind tunes% ................. 1-NVO28
automatic data-accumulation sste:n for wind tunnels ... I -WO30
paper-tape storage media for wind-iunnel data

reduction	 ........................... ......... I-W0131

playback	 servo	 .........................	 .........1-Y010

encoder for data reduction 	 .........................I-Z019

encY*.ier, data handling system for trs, -umentation .... A -a'22
speetrum anal yzer for data reduction or signals ......... ^_-HI,
lfariner Mar; vehicle, storage	 ........................1-GOI
for Surveyor: design_ development, operations; progress

summary. 8/63--5,164	 ...........................5-ABt14

5--%B 10
5-AR 13
5-AB?'
5-:! B28
5-A1334

rnrnpre cion, use of s.ste vatic statistics	 ...............5-E03
FORTRAN s,.arce program for retentior. of

mcasurrments	 .............................	 .....5-1-016
data translator, opera ion and maintenance manual.... .5-M19
high-speed low--cost printer system, design and operation. .5-X09

De,-1 Project
not.s	 .........	 ........................... ......1-H084

Deep Space Instrumentation Facility
description, as of 1959 ............................ i -H007
proposed operational and facility requirements
at Woomera ................................ ..I-J063

system capabilities and development schedule ..........2-1401
specification of tracking and communications capatifity ... 2-J05
tracking techniques and performance ................. 2-1102

pa,'icipation in Ranger Project ......... ...........3-ABJ7
3-ABIS
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Deep Space Instrumentation Facility (Confd)
Ranger 3, equipment ari- facilities 	 ..................3-AB23

3-AB24

supporting r—arch and ad: anced development;
Progress summary 5/62-6/62 	 .......... ...........3-AB_'°

3-Ab 3O
_articipstion in Ranger Project	 ..................... .3-J(r6
instrumentation and capabilities	 .......................3-115

telemetry support equipment for Rangers i and 2. ..... 3-\130
large ground antennas; systems, parameters, design ...... 3-R01
participation in Ran; er Proiect	 .	 ....................3-1103

temnerahire determin?tv.:; in large antennas ....... :rSll
Goldstone Polar mount antenna data errors, evaluation.. .3-1-701
supporting research and advanced de-.elopment;

progress	 summary. 7/62-6/63 ....................4 -ABO7
4-ABUT
4-AB13
4-AB 16

4- AB 19
4_A1322

4-AB2,5

4- A B28
4-AB31
4-A B.34
4-AB37
4-AB40

antennas, gear equipment	 ......................	 .... .1-1107
5}tt antenna; structural deflections caused b_v

de •td' cad and ihermal inputs	 ...................... 4 -S30
operational stathis as o f July- 1	 1962'	 ......... ......... 4-TO2
supporting research and advanced development;

progress summary, 7/6a-5/f4 ................... .5-AB06
5-AB09
5-A B 12
5-A B 15
5-A B 18
5- W21
5-AB24
5-A B 27
5-1.1330

5-AB33
5-AB36

-.4 B38

system capabilities and deve lopment schedule.
1961-1968	 .............................. 	 ......5-J 12

Madrid station site selection .............. .......... 5-T02

Delta Wings

(see Aerodynamics)

Differential Analyzers
t-Icctronic, for sirmi4.tion of missile flights ............ I-C 131

1-6003

circuits..........	 ..................... ........ 1-GO03

autc:matic operation by time-sequence controlier .....1-H!118
1-HO20

= ;malation	 in terpreta:ive digital-computer routine .... I-LO81

n:-thod^	 of	 simulation	 ...............	 .... ........ I-L084
automatic operation by time-sequence controller ....... I-PI54

JPL ................	 ............	 .............1 -WO25

comparison of digital analog and digital computers ...... 2-009

Diffusers 
exhaust, experimental investigation ...................I -^i138
inlet- design parameters and effects of other variables..... 1-PO24
exhaust, supersonic, experimental ins•-stigathon ........... 3-1111
exhaust, for testing rocket engines. . ....	 ..............4-\f 13

Diodes
see Electronic Components)

Dipropylene Glycol

analyses for chain and stereo isomers, by gas-liquid
Partition chromatography ........................ 5-H 19

Doppler Effect
feasibility of measurement usin4 satellite ............ 1-X1'078
equations for accelerating transmitter, reflector.

and re river ............ 	 .......................2-1-07

Doppler Systems
for	 Corporal	 XSStl-G-17	 ...........	 ..............1 -C134

XMI, development status	 .............	 ............1 -GO53
th-,oretical devcicpment and some exnerimentai rt-sults.. 1-L148
anticountermeasures, characteristics 	 .........	 .......1 -M139
several coordinated receiving stations	 ..........	 ... 1-1147
experiments	 for	 amateurs	 ........................ ..	 .1,18
nasigation, fundamental 'limitations to optical

measurements	 ....... . ....................	 .	 ... 2-N05

Earth

dispersion of long-period Love waves	 .................4-K1I
toroidal ring current, theory and ^xperunents ...........4-S15
mass of planets, method of determination 	 .............5-NI06
measurements of electric currents orgin •tting in core .... 5-1126

Echo Project

deve-iopmrnt	 ....................................2 -AB19

2-AB20
analysis	 of	 tracking	 data	 .......................... 22-A1321

1. observtd solar-pre:,ure ptrturbationr 	..............2\127
GoMstone station c.rmmunicatiens and tracking system... °_-530
preparatory-, system-test-, and operational phases;

experimental	 results	 .........	 ..................2-V03

orbit determination utilizing lame antennas ...	 ........4-\127

Ecolne'cal Systems
perfun.^ance analysis of biological gas exchangers ...... 1-H073

Elastnmers
polyurethane, ir rubber -to-glass transition zone ........ 1-1,011
filled,	 visettelastic propurtie-	 ......	 ................. 1-LO13
creep and other time-dependent mechanical properties. .1-S151i
binders, properties and scicetinn requirements for

solid	 propellants	 .. . ..........................	 .. 1-SI033
polyurethane; composition, mechanical and sveltrig

properties	 ......................	 ..............I -5166
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Elastomers (Cont'd)
glassbead-polyvinyl chloride elastonicric • composites,

volume changes and dewetting	 .....	 ..	 ..........1 -SI68
polyurethane, composition and mechanical pro perties ... 1-5173
diisocycnate-linked, with substituted urea gro • ips .......3410E
effects of space environment	 ..	 ......................3-J03
measurement of change in .vidth, device 	 .............. 3-1_15
elaston:eric pneumatic logic elements for computers..... 4-1312
,bisoc•yanate-linked: homogeneity. preparation, and

properties	 .....................	 ................. 4-H11,

effect of statistical variability and cross link density
on	 rapture	 behavior	 ........................ 	 ....5-LOl

Electrets

bibliography	 ....................................2-AC29

i .ectrical Propulsion Systems
thrust-unit requirements for interplanetary spacecraft .... 2-E05

for planetary and interplanetary missions ...............2 -J01
for final phases of propulsion ..... 	 ...	 ..............2-k06

feasibility.	 .........	 ...............	 ..............2-S10
payload	 capabilities	 ................................2 -S17

applications for planetary missions ............. 	 ...... 2-520
for spacecraft, bib--iograph% 	 ........... ............. 3-AC29
test-bed	 configuration	 ..............................3-1306

control	 and	 guidance	 .	 ......................... .3-1-112

nuclear-electric spacecraft f-- unmanned planetary
missions	 ........................................3 -535

general aiirvey, eva'uation for interpiaactary uses. .... ...3-538
for high-energy	 missions	 ..................... 	 ......4-1314

10 \lam• reactor concept with nonsolid fuel element ...... 4-D01
bibliography	 .................................... 5-AC04

investigations of nuclear reactor concept	 ........	 .....5-GI I
requirements for planetary- and interplanetary vehicles. ..5-S25

Electromagnetic Naves
effects of }et tt.:mc on propagation 	 ...... .............% -5199
spin and exchange corrections to plasma dispersion

relations	 ........	 .....	 ......................... 17

excitation of higher order modes by step dis:ontinuity

in	 _ircuiar	 w•aveguide	 ............................5 -Y01

Flectron Paramagnetic Resonance
atom concentration measurements	 ..........	 .... .... 1-1067

24114

effect on velocity of sound in metals ........	 .	 ......5-V05

Electronic Components
models	 of	 failures	 .....	 .......	 ..................1 -B079

useful properties of junction transistor tetrodes......... 1-B094
sensitors in temperature compensating nctworks.. . . .... 1-13125
er:onomics and logistics of . throwaway modules ........ I -C%3
environmental	 design	 ............................. 1-Ct197

packaging parts for high-intensity vibration
environments	 .................................. 1-0199

utilization	 of	 vibration	 testing	 ..............	 .......1 -C100
behavior in high-intensity environments	 .....	 ....	 ...1 -G012
effects of nonperiodic vibration	 ...........	 .........1 -G033
in orbiting missil e , temperature control 	 ....	 ......... 1-H050
for Pioneers .9 and 4 radiation :nstrumcits	 ....... ..... I-JI47

temperature coefficients of lac resi tors ............... 1-P025
commercial, ruggedized, and premium tubes ........... I-P026
design considerations for enclosures 	 ..................1 -S056
diodes; quality a,,uracce, evalurtion 	 .................3-C16

Electrons

atom concenlraiion measurements using electron
paramagnetic	 resonance	 ................ .......... 2-H14

distribution function and mean energy in s ,^ :ly
ionized	 gas	 .......	 ...............	 ............. 2-NV21

Encoders
digital, for analog-computer voltages ................. I-.H 109
magnetic tape transcriber. .......................... I-LO39

for data reduction systems ......................... 1-2019

Environment
(sc.- also _Nfa^.iTtic Fields, Meteorites, Radiation,
Simulation)
coniition-; behavior of compc :eut in high-in tensit-:.... 1 G012
conditions; satellite, via 1-mw oscillators ........ ...... !-h062
space,	 radiation	 particles ............................2 -NO2
space, behavior of ma ce[: .°	 ... ......................3-J01
space, evaperatio-, effects on matt. als ..................3-102
space, bibliography	 .................	 .	 .......... 303
detection of plasma compone n t of \IHD waves.. 	 .......3104
Ranger T1'	 subsy stem	 tes*ing .......	 ...............1 ABO5

4-AB 17
4-ABiZ

planetary: Mariner R test program ...................4 -AB06
test program; Mariners B and R ......... 	 .	 .........4-:kB12
requirements;	 Mariner	 R ....... .................... 4-AB 12
magnetic field; spacecraft siuC;-, acoustic testing facility. A-AB14
nuclear radiation; effects on component pnrt .......... 4-AB32
spaceflight; erectable, rigid microwave reflectors..... 	 ..4-AB32
charged particles ant: cosmic 3ust flux; Mariner R

experiments	 ....................................4 -WI5

Ranger Block III TV subs ystem; design, development,
operations; progress surnmary, 8/63--5/64 .......... 5-.^1104

5-AB U1
5-AB16

5-AB»
5-A B28
5-ABS 1

Environmental Simuloors
solar, design and developnaeut: progress sumrnan ......3-AB2i

3-AB22
carbon-arc lamps as solar simulation for environmental

'esting	 .......................	 ............... 3-103

solar, JPL. performance of advanced design .............4 -RIr3
solar, JPL, performance compared to flight da.'e. 	 ....... 4-H•2tl
design and development; progress summary, 8/63-5/64..5-AB09

5-AB15
5-r1B21
5-AB27
5-AB33
5-AB38

JPL 25-ft, development and performance of glass-

metal mirrors .. 	 .	 .	 ....................	 ...	 .. . 5-R12
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Ephemerides

conAants used in trajector
y
 calculations ................ 3-C10

lunar, Earth mclikin conversion facto 	 ................. 5-CO9
plunetiry-velocity, obtained 

by srecial peaurbations ..... 5-PO I

ma^ncti^_	 tape,	 lunar ......	 ......................... 5-P0_'

PL tapes E9510, 01511, and E9512;

planets and the Moon .......	 .....	 ................5-P03

Ethylene Oxidt;

rate of ad,ation of nitrate ion.	 ........ ....... ... . 1-P081
1,•imid : ',v determination when used in decot.tam ination ... 3-'0 1

Exhaus: Diffusers

(,ee Diffusers^

Exp:odu_g Wires

theory and experiments ............ ................ 4-1`019

Expic,rer Project

temperature measurements .......................... 1 -B200

I and 3, engineering and scientific measitremeMs ....... 1-13201

temperature eontrol in Explorer and Pioneer ........... 1-13202

3, calibration records for reducing and interpreting data. .1-0061

4,	 fourth-stage	 motor .............................. I-D073

1 and 3, trajectories used in 'tatinolihig. ............... I-F097

contributions :o techrinlogy and sc.entific

measurements dal ...........	 .................. 1 -F102

contributions to space techniques ..	 ................. 1 -F103

scientific	 results	 .................	 ....	 ........... 1-HO55

1-1-107

I. description	 ...................	 ................. I -J1 11
1, technicai aspects ..................	 ............. 1 -K043

1, calibration records f,r reducing data ................ 1 -R001 

I,	 electronic systems ............................... 1-rtO53

instrumentation art (.peratioi; ....................... 1-110,54

rocket	 system	 ................................... 1 -8091

booster resca-ch program ........................... 1 -11093
ra-liati,e properties of surface materials considered

for	 us,^	 ..................................... 	 .. I 5123
rocket	 system	 ...	 ................	 .....	 ......	 . . I -5211

Jupiter C configuration; cosmic-ray e,.periment,

proposal for modification ......................... I-VO49

elei ,trnmes	 ...................................... 1 -N'034

description	 ..........	 ........................... 1 -V037

statistical analysis of recorded impact- of

micrometcorites	 ................................. 2-HIO

Fission Particles

nerg ,,,cctnim of particles leaving a fuel sheet ......... 2-KO2

Flarne

conductivity of acid-aniline jet :-me. measurement.... . ) -AO:

rendi,ctivity of jet flame, measurement .............. I-AOI 2
photographic t-Anique for combustion study .......... I-AOA
dynamic factors affecting combustion of liquid sl '-eres ... I-AC15

chemical processes of achieving high temperatures .... 1-.kQ4

hydrog.-n-fluorine flarric temperatures ................ I-A,)70

material transf ,-r in birbidr nt flame, .................. I-E,187

stabilization	 in deflected
	
jet ..........	 ....	 ......... I - B 138

effect of t;irbtilcnc(, on flame propavr.t.on .............. 1 -0O33

turbulent intensity and pressure drop across

flaine	 holder	 ................................... 1 -D022

NFI,HNO, and NH,-NO, diffusion flames.	 .	 .......... 1 -F029

equipment, facilities and techniques used in research .... I-COZ5

lo-A pressure flame, resistance-thermometer

measurements	 .....	 ........................... I - 3026
chemical steady state of HBr flames .................. I-G028

1-6029
mechanism and flame speed for hydrazine

decomposition	 .................	 .....	 ......... I-G030
influence of pres-ittre on flame soced . 	 ................ I-G03.,

hydrazine flame speed, nressure effects ................ 1.......	 ....... 1-G()32-G03_'

cherniral steady-state in HBr flames .................. I-CO36

effect of isotopic substitution in hydrogen

bromine Games	 ....	 ............................ 1 -GO37

hydrazine	 flare	 .................................. I -GO38

flame-blowoff studies of cylindrica l flame holders

in channeled	 flow ............................... 1-1-1003

;^,ri,pling of	 gases	 in	 flame ...	 ..................... 1-HIO2

t'iffusion,	 in	 turbulent	 flow ......................... 1 -H103

c mtfibutien to theory of laminar flames with

radial	 s-.-mrnery	 ......................	 ........ 1-NI 165

pr)pagaticn of cylindrical eames, thmial theor% ........ 1-Mle"i

flan ic with	 :vlindrical symmetry, am,Iyti•al sol,!tior ..... I-M 172

spet troscopic studies of low-pressure combustion dame.. 1-PO43

flam• temperatures. optical rn ,_-tlios for determination... I-PG61

1-P062

l,),v-pressure combustion fla:.,,2, spectroscopic studies. ... I -PO64

temper iture and concentrations ;n lo,v-pressure

conih-istion	 chambers	 ......	 .................... I-PG,7I

!ow-pres-ure combustion, spectroscopic studies..... ... I-PO73.

apparatus for study of turbulent diffision flames ........ I-SO17

studies of lame-front osc!Iations ........... 	 ......... 1 -5128

stabilization 
in 

heated turbulen: boundar
y
 layer ........ I -TOT, 3

vieastiremem ,; of speed and tiirl)tz!ence in smail burnei. . I-Nk'189

•omposition o'stribution, flame holding mechanism ..... I-WI92

infl fence of blockage on stabilization ................ I-N%'193

flarno spreading 'rom bluff-body holders .............. I-W194

fl.-. — stabilization 
on 

bluff bodices .............	 ..... . 1-Z015

I-ZO16
111•-pressure flame, :nhibition by halogen atoms...... .. 3-FO2

clowmeteri

metering of LOX. . . . . ............................ i -F039

fir testing liquid prop •ll •int motors . . ................. 1-LO-38
rolling-hall, recording etliflpment. . .............. ... 1 -W023
rolling-ball, For 'naz irdous li(Iiii As ................... 1 A%'029

rolling-ball, for na7ardous and o)rrosive liquids...... . I-WI85

electromagnetic, for low-conductivity ..uids ............. 4 1301

Fluid Flow

(see also Magnetoiiydn.dynamics)

supersonic—flow experiments using spheres, disks,

and blunt 1xidics ..................... . I-K019
adiabati • flow process, analysis ........ ............1-P038
problems of, iii rainjet (It-sign ........................ I-TO67
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Fluid Flow (Cont'd)
supporting research and development,

progress summary	 ..............................2:AB16
2-Ab 18

sphere-drag	 measurements	 ............ ............. 2-WO2
drag and wake measurements in magneto-dynamic

flew	 about a	 sphera	 ..............	 .............. 3-N119

Ignition and combustion in !aminar mixing zone........ I-A001
detached shock waves, study	 .......................1:A024
chemical reaction during adiabatic flow through norJe..1 -A063

bibliography	 ................	 ...................I -AC33

transonic and h ypersonic, mach number range cf
applicabilit y 	of	 similarity	 laws	 ...................1 -BO64

calculation of supersonic flow over an ogive by
method of characteristics	 ........................1 -BO65

base otes-,ure at supersonic velocity .................. I-0040

boundary- layer measurements on smooth flatpi.de
in	 supersonic	 flow	 .............................. i-1.091

I-CO92

1---093

round jet in moving air stream, investigation .......... 1-D041
combustion in laminar mixing regions and

boundary	 layers	 ...............................1-1)070
quasilinear differential equations, methods of

characteristics for integra tion	 ...	 ................. I-F046
axially symmetric body with slight yaw, method of

Characteristics	 .................................1-FO49
velocity lag of particles in linearly accelerated

combustion	 gases	 ...................... ........ 1-6037
power addition and extraction. feasibility study........ I-CO75

resist: nce of porous stainless steel	 .................. I-GO94

permeability of porous copper specimens ..	 ..... I .... I-GO9

through	 porous	 metals	 ............................I -CO96

nousteady gas flow through porous wall .............. I-G097

transfer o. mass in hirbident stream at high
temperatures	 ........ . ......................... 1-1-1103

supersonic-flow experiments using spheres, disks,
and	 blunt-bodies	 ..............	 ................1 -K019

transition-Reynolds-number measuremei._- nn insulated
cones and	 flat	 plates	 ........	 ...................1-L045

equilibrium temperature and heat-transfer
characteristics of hot wires ........................ I-LO51

plane, laminar, vortex flow of viscous heat-conducting
gas.......................................... I-M006

laminar nixing process of two combustible streams..... 1-\1042
flow wparation in two-dimensional transparent nozzle. .l-Nf119

Ftability	 of	 a	 shear	 layer	 .......................... I-.\1166
stability of heterogeneous shear layer subject to

a	 body 	force ...................................1 -XII68
stability of one-dimensional flow of real gas .......... I\1169

stability of con.tant-pressure deflagration wave	 .......1 \fl70

stability of free-shear layer si.'iject to bod y force...... I-NI171

linearized, winged-bodv prr!dem 	 .........	 ......... I-.\120',

notes	 . i	 plasma	 physics	 .........	 ..............1-Otr?5

fully developed turbulence 	 ........	 ..............I -PI51

stability of pipe flow, experimental study ............. I-P.O44
compressible flow tables for air in increments

of	 0.001	 1f	 ............................	 .......1 -R064
d,oamic-Bead probe for evahiating properties of

free	 liquid	 jets	 .................................I -RI28
turbulent, ma,roscopic diffrsion of gas ................I -SO58
behavior of liquid stream, injected into ow-pressure

chambei	 ......................................I -SO62
lift and drag of cones at supersonic speeds, theoretical

calcciations	 .....	 .............................. 1-5217
supersonic.	 linearized	 theory	 .	 ...... ............... I-S220
supersonic, hody-wu.g interference 	 .................. I-5232
effects of compressibility in too-phase flow ............ 1-T009

Lionville's equation for weakly interacting gas ...... .I-V067
do and ac glow aneraometer for turbulence study ...... 1-V068

propagation of weak disturbances in stationary
flow of gas mixtures 	 .....................	 ...... I-W038

supersonic flows with chemical reactions,
Study 	 ••	 ...................................1 -W039

Study If	 ..................	 ...	 .............. 1-W410
S,udy III	 .....................................1 -NVO41

departure from chemical equilibrium in supersonic
How	 ......................................	 ...I -NNO41

nozzle flow for study of dissociation effects........... I-CVO43

rate constants of fast reactions in nozzle, measurement.. 1-NVO45

supersonic nozzle flow with reacting gas mixture ...... I-NN'046
stationary supersonic nozzle floe- of reacting gas

mixture	 ......................................I-NN'0;8
pattern of gas flow leaving porous metal surf..ces......I -W032
gases through sweat-cooled tubes ........... 	 ....... 1-WJ93

temperature profiles in sweat-cooled tubes 	 ........... 1-W096

oscillation, nonlinear aspects of measurement 	 ........ 1-WI16
oscillatory hvdraulic flow inclux!ing nonlinear effects... I-W 1?5
hypersonic conical 	 flow	 ........................... 1-R'1.13
heated hypersonic stagnation-temperature probe ...... l-Vc 186

particle-hacking method of tracing fluid stream'.Lnes ... I-W 190

combustion in mixing zone lktveen two parallel
vtea:us	 ...................................... I-W 191

XIHD flow over a disk	 .............................2-G10
2-H 12

MHD flow- past a current-carr ying flatplate ............ 2AM01
stability of a heterogeneous shear layer subject

to	 belly	 force	 ..................................2-\121
mathematical	 analysis	 ..............................3-CO5

lamin..r, diffusion in liquids with variabie diffusivity ..... 3-H02
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kinetics of graphitization of petroleum coke .............5-F02

synthesis and new compound , for silanes ............ .5-K09
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behavior of 'Ong beams under tmpa ,•t loading ......... 1-0149
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extruded magnesium, abnormal grain lore :th 	 ........ 1-*1182
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study, for jet motor exhaust nozzles ................... 1 M189
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points	 ........................................ I-P0.,54
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thermodynamic stU ly of liquid Pb-Zn solutions	 ....... I -R113
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supporting research and development; progress

summary, 8/60-5/61 ...... 	 ..................2_AB07
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3-AW)
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progress	 summary	 ........................	 .....3-AB28

behavior	 in	 space	 ............. ....... ............ .3-till

testing	 in	 space	 environment	 .........	 ..............3-J01
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4-AB 14
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simulated lunar. thermal properties in air and vacuum. ..4-B15

correlating percent shear-!il , to relative plastic zone

size	 in	 brittle	 fracture	 ...........................4 -G0.5
magnetic properties of ferromagnetic films studied

by	 automatic	 torque	 balance	 .....................4-H22

Iattice parameters calculate-.1 by IBM 7090 compt•ter
program	 .	 ....................... 	 ............. 4-Ll.r

thermal expsnsiou or air of cvranri; oxides to 221()`C....4-N04
sliding friction measurenie • its taken on Rtmtger 1.... ...4-R06
permeability to nitrogen tctroxide for use in bladders. ..4526
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pyroly c tungsten, tensile rroperties ................ .5-TO9
t ngstt -3% rhenium, tensile properties ..............5-T10
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micro-, impact	 studies,	 bibliography	 ................1 -AC'l2
mi.,,ro-	 distribution	 near	 Earth	 ... ................... 2-H10
effects of cosmic rays on age and composit ion.... _ .....3-1109
composition of chondrites, isotopic lead and ', id--

 ages	 ........................... 	 .........3-M 10

effect on lunar orbit du,- to accretion 	 ................4-L20
microstructures observed ir. carbonaceous	 'iondrit•-s ....4 -M04.
iron, model based on rliree nucleosynthesizing events .... 4-M07
iron,	 analyses of primitive lead content .............. A- 108
organic constituents of carbonaceous chondrites	 .......5-B24

Meteoroids

damage to materials in space ......... ..............3 -J01

Methane
rotational motion in condensed phases ................5-E05

Microminiaturization
( see Thin Films)

Missiles
warhead arming system, prelim i nary design and

analysis	 ......................................1 -BO77

steam boiler, development for auxiliary power units .... 1-8085
sealing	 material,	 review .	 .....	 .....................1. -13086
phase	 coherent	 vibration	 ........................ ..1 -B124

evaluation of liquid propulsion systems 	 .....	 ........1 -B135
surface temperature, in high-speed	 flight	 ............1 -0034
SUEZ missile assembly and checkout facilities,

requirements	 ..	 ...	 ...........................1 C094

maintenance	 problems	 ............................1-C139

terminal	 maneuver	 ............................	 ..1 -0138
state-of-the-art in England and France	 ... .......... .1-D131
packaging of GSE equipment for weapon system ......1 -E044
stability evaluatio •,, first-order perhirbation method 	 .. 1-F001
optimum	 burning	 program	 ........................1.14042
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1-JOSE

range instrumentation	 vessels	 for testing	 ............. 1-J 089
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xolumetrie detennination of hyde-ccvl to pulyp.opylene

0% cols	 ............................	 .	 ......1 -R 189
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lxdy urethan elastomets, eonepeaition and :nt•0anical
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s • rpporti :tt re^carch and Eft velopmt • nt; progress
s11111	 n cr) ..............	 .	 .....	 ..............3-A1309
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hv(f rcxaerbons	 ......... . ......................... S - RO8

egra.lation of larlvacrnaptl:clene-sn lion	 complex	 .....5-Roy

Po yurethane
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properties;	 relatiumhips	 .............	 .	 ....	 ....1 -5166
elastincs, chemical structures sod mechanical propertb •s... I-5172
propellants; processing, physical properties, and

ballistic characteristics	 .................	 ...... . I AVW5
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closes	 ................ ..........................i-S01
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hydr zinc turNmlternator auxiliar y unit	 .............1 -U)55
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for	 Spacecraft	 ............. ......................3 -523
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supporting research and advanced development,
p-ogress summary, 8/63-4/64 . ...................5-AB07

5-AB13

5-AB 19
5-AB25
5-AB31

Propellant Pumps
generated-gas system for pumping propellants.... ..... 1-D039
dual generated-gas system for propellants....... 	 ....1 -DO40

piston-type corstart displacement, suitability for
feeding aniline	 ............................	 ... .1-1'007

for nitric acid and aniline. development .............. 1-\'008

power	 source	 .. ............ ...................... 1-NF055

gas-drive jet pump, for rocket en ,̂ ines	 ...........	 ....2-E03
thermal and capillary, for two-phase flow ..............3-L07
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Bumper lt -ac, water tests of spinning scale model...... 1-BO75
heated-hyhrid generated gas pressurization s%^tem ....... 4-L013
bladder mat , -ials, permeability to nitrogen tetroxide.... A-S26

Propellants

(see also, Binders, Liquid Propellants, Reins,
Solid Propellants)
ideal-gas performance calculations, a -rections ......... 1-AO41
carbon and methane in coot flames, equilibrium

formation	 .....................................1 -AO51
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performanc•	 ....	 ...........	 .................. I-A055

specific impute and density, relative importance ....... I-0004
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generated-gas system for pumping... . .......... 1-D039
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dielect-ic heating of plastisol ...................... . 1-D050
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heat transfer and coke depos.tion ....................1 -H029
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romparii,m of liquids	 and solids ................... .1-H040
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effect of density variation ou rocket performance....... I-LI21
forces produced by fuel oscillations ....	 .............. 1-L133

excitation of osc • ilL:tions by chemical reactions.... 	 . .. i-1.143

ignition and combustion in laminar mixing zone......... 1-14042

heated chemical and working fluid,

performance	 cad,nlaUons	 ........................1 -M095
viscosities, measurements 	 ..... .	 ........ I .. I .... - 1-\1103

fuming nitric acrd as oxidizer ..................... .1-\1116

properties of fuming nitric acid Ah-, ting storage
and	 use	 ...........................	 ........... IA.131

influence of specific impulse and density on rocket
performance	 ..................................I -\1160

high-prrfonnance polvurethane 	 ..................... 1-1020

composite, preparation of nitric ester plasticizers and
resin	 intermediates	 for binders ....................1 -NO34

composite, stress-strain behavior .......... ........... I-NO36
increased performance by water injection,

for	 use	 iu	 torpedoes .............................1 -0021

several combinations, selection considerations.......... 1-0023

free volumes of metallic elements at their melting points.. l-PO54
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furfuryi alcohol-aniline mixtures, physical properties .... 1-5006
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me , hanica'	 property	 study ................ . .........1 5155
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chemical. performance characteristics and limitations.... 1-5267

towing channel for underivater research ..............IA'0 :53
thermal decomposition of nitric oxide, reaction kinetics.. l-W150

1-\N'15i
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JPL .540, perfrim,ance and properties in Syrcom 2 ....... 4-A02
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progress summary, 8; 62-8,, 6.3	 . ................... 4-AB08

4-AB14
4-AB_0
4-AB26
4 AB32
4-AB38

polyoxypropylrneand po4oxy,•thylene glycois.
molecular weights by rbulliomctry and end
group	 analysis	 .......	 . ........	 .... .............. 4-H10
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coeds on mechanical properties ....................4 -1.01

Kaufman-type ion, prohe measurements of discharge ..... 4-S3.2
supporting research and advanced development.

progress summary, 8/G'1--1 64 .	 ...................5-AB07

5-A B 13
5-AB 19
5-A 125

5-:1 31

composite polyurethane. reproducibility of properties ..."
fuel containment requirements for gaseous-fm:el

nuclear rrr •ket. .. . ....	 .......................... 5-\111

Propuisinn Systems
( Suc also Electrical—. Ion—, Liquid—, Nuclear—

Rocket Moroni)

l,ibliograpuy	 ..................	 .	 ................. 1-AC32

und, •rw• ater propulsion by direct gas injection ........... 1-B021
preliminary theoretical calculation, for hydrnbomb..... 1-0043
based on nitrogen oxidos . 	 .......	 ..........	 ......I-0090

hydmndoct research and development program...... .. I-DO81
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fcr	 Corporal	 ......................	 ..............1-J 110
jet and rocket, ehect on engineering edu.-ation..... .... 1-\11116
escape from Earth, perfrnnance parameters	 .......... 1-\1117
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liquid phase mixing of a pair of impinging; streams ..... I-91'_6
spray characteristics and injector design parameters,

correlation	 .............................	 .......1 -8127
omnt.aining C. H. O. N. F, performance

calculation method	 .............................. 1-SO82
using ,atomic energy plus %corking fluid, feasibility...... 1-5086
ARPA seminar 1958. JPL contributions ..... 	 .......... 1-5159
applied to -missiles and airplanes, comparative stmdy .... IA'051
jet systems applied to missiles and aircraft,

comparator%'e study	 .............................. I-\ O58
dynamics and stability, effect of vehicle stnict ure....... 1 \V126
requirements for hm;ar-landing vehicle ...............1 -W197
vortex containment for gaseous fission rocket...... .... 2-K04
trajectories and payload capabilitic_, analysis ...... ..... 2-\119
pw%ver-limited, optimom thnust pmgrants ..............2- \120
supporting research and development;

progress	 summary	............... . ......	 .......3 -AB05
3-AB%%

JPL research progress for June and Jul, 1961 ......... 3-AB07
3-A 808

supporting research and advanced development;
progress	 summary	 ....................	 ......	 ..3-AB29

four propulsion systems for space probe, orbitin.g
ant'-	 landing	 requirements ...	 .........	 ........... 3-1?tN

srnartural	 analysis	 ................................. 3-LO.S
thermal radiation in gaseous fission reactors ............ 3-\I 22
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secondary	iniec•ttnts	 ...............................3\05
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solid-propellant	 motor	 ..........	 ................3-Sib
trajectory optimization	 ........................	 .....3-531
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progress' summary , 6`626/636/63 .........	 .......... 4--X80'1
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4-AB21
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4-AB33
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Runger...................................... ..4-L11
payload maximization by optimization of

t"rtrol	 variables	 .......................	 ...... .4-\118

liquid	 injection	 into	 rocket	 nozzles. ................... 4-St:q
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operations; progress summary, 8!63-5j64 ........... 5-.\B04
5-AB10
5-AB16
. AB22
5-,'-B'28
5-AB34

supporting research and advanced development;
progress summary, 3/63-6,64 ................	 ....5-ABO8
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technique	 ........................	 .............3-EW
experiments to determine certain chef. ical sl Jts

by decoupL;mg meth • xl	 ...........................3-AIiA
gc:ninal proton-proton coupling constants in

CH:= 1—s%stc.-ns	 ...............................5-511

Psychology
human decision processes, general theory ...............4 -B30
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economics and logistics of threw-away modules........ 1-0095
accuracy requirements for acre, tance, testing.......... 1 -GO 16
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Qtmntum Electronics
heterodyne properties of three-level quar.tnm sys%em .... 3!11f)

Quantum Mechanics
quantum corrections for longitudinal plasma ose1lations. 1-16'3
quantum formalism adapted to radiation i ;

coherent field	 ........	 .........................1A%'O76
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statistical mechanics of mam•clectron atoms 	 ............3-Ll l
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lunar and Planetary echo theory ..................... 1-13152
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AU determinations by Venus radar reflections. ........3-NI2
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Venus radar experiment ...................... .....3-VO3

37



H1 adar Astronomy (Cont'd)
Snvie- study	 of	 Mars.	 Feb.	 1963 .................... 5-AC07
application of dual-cavity rnaser to radar experiments. .. .5- 1123
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2, failure during ,hrdy perir •a review ................3-AB19

3-AB20
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defunnatiou	 ....................................:3-1-16
payload separation and thrust termination in so4id-

propellant	 motor	 ................................3-S(3
static	 firing;	 for	 vibration	 tests	 ..........	 ...........3-T05
design for low-pressure operation, requirements 	 ........5-A02

pound
velocity"	 in	 liquid	 propellants ...................... 1-\1115

Space Flight Operations Facility
basic ubjrctives.	 tnalysis of requirements; development

plan;	 facility -	 atilization	 .........................4-AB34
data processing system; hardware. central -amputing

compiex: telemetn nrexessing system: data control
and	 disl.lay	.	 ...............	 ......... A-AB34

faciL., ?-•m•ral payout functional c•umposition of iri:ial
conPcuration; US1F control room	 ................. I-AB34

functional considerations.	 operational, technical,
functional	 relati:mships	 .............	 .....	 .....4-AB3.4

MM 7040 ssst•m, IBM 7094 system; .lata --tr J
system	 .......................................4-AB34

industnal design: human factors r!eveiopment analysis:
pt.soonel system dey c•lopenent; information
coordination	 .......	 .....	 .........	 .... ...... 4-AB34

in scion status board: tvchnio-d area displays, command
end	 control	 displays	 ......	 ......	 .	 ......... .4-AB34

vibsyst •ms;	 teletype switching:	 operational voic•c
communication.: closed circuit T\': recording:
Goldstone	 micro%%a%c	 ..............	 ........... .4-AB34

data processing and display system: spacecraft
per-Hrinance analysis area ........ .............. 4-AB40

PERT system, scheduling . ........................ 4-AB40

Space Research
translation	 from	 rracda	 ...	 .......................1 -AC:34
translation	 from	 L-cestio	 ......................... 1-PC35
Russian	 newspaper articles, 	 transintio :................I -AC39
Russian discoveries, 	 translation	 ..................... 1-AC40
jPL portion of NASA program	 .....................1 -BO48
state-of-the-art in Europe,	 1916 .....................1 -DO89
European	 activities,	 1951	 ...... ................... 1-DM
E:.ropean	 activities,	 1953	 . . . . . ....................1 -D133
JPL, ordnance rest arch, Jan. 1955-Dec. 1956........... 1-J(44
JPL	 research and ('evelopment activities ..............I -J046
JPL, ortrance research. Jan. 1957-Dec. 1958.....	 ....1 -1052
JPL	 10-year supporting research program .............1 -JO-39

1-J065
JPL, summary of activities as of Feb. 1951 ............ 1-J172
JPL research and development, 	 1946 ............... .1 ;Oil
JPL space science seminar, 	 1460 ............	 ........ 1-J103

3-J it

JFL, organization and facilities ...... 	 ............... 1-\i02_3
Galcit rocket research grcup, plans and progress...... i \103.3
JPL, summary of propellant teseareh ................ 1-M 153

JPL, ordnance research, Jun. 1 153-Pec. 1954 ...... .... 1-1'091

JPL, ordnance research, 1945-3953 ................... 1-SOS7s
manned spat_-flight capability for ecgineering research ..l-S'233

JPL research and development achvities .............2-A13 3
supporting research and advanced development;

progress summary, 4/61	 61 ... ............ .....2-AB24
= AB25

-AB26
iPL lunar and planetary cxpiorz.inn plans ..

 ............
'-J07

information in support of JPL operating budget......... 2-Jna
function of design in advanced archnofogy industr y . . . .... 4-SO6

Spacecraft
(see also .ifariner Project, ranger Project, Satellites.
Surreyo: Project)
environmental design	 .............	 .............. 1-00943
attitude	 control	 .....	 ....................	 .......1 -G018
secondary power requirements riming the 1%0's....... 1-H013
fundamental Hight dynamics and staging .............. 1 -HO-39
emironnw rit	 via	 1-mw oscillators- . ................ I-RO62
enginverin-, of satellite, experiments .............. IA'038

hanar	 and	 planetary.	 review .................. ....... 2-CO7

pn:pnlsicn maneuver for lunar and planetary
exploration	 ......	 ....	 ...................... ...2-G04

instri neent calibautinn and system test problems ........ 2-H08
injection guidance and a:ntrol wp ects .......... .......2-J 16
attitude	 -ontrol	 ....	 ..............	 ................2-512
propulsion and lowe r requirements for planet uy

roisaions	 .................	 ......................2-520

mimature camera for space probe instrumentation....... 2-532

analysis of radio-command midcourse guidance....... 2-WOE
weight versus design reliability ........... 	 .... ......3-A04
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Spacecraft (Cont'd)
nuclear-elcct-ic, instrumentation  for

engine-ring evaluation	 ............................3-A05
electrically	propelled,	 bibliography	 .................3-AC29

nuclear-elrctric• , conceptual design studies ..............3 -1305
300-love-twwered spacebus for planetar y mission........", B07
constraints on telemetering system 3e-.igri by

-.ariot.s	 parameters	 ............................ .3-\117

oplimi2ation of payload for power-lvnitcd yehicles ...... 3-]1'36
themu.l radiation cc•u5guradon factors .................3 -Pt14
optical	 sensors	 .......	 ................	 ...........3-S77

lfariuer B	 propelled-cupsule study ...........	 ........3-520
SOit- .x solar-energy themuonic conversion system........ 3-523
forced flexural motie.a including fuel slosh and engine

nozzie	 rotation	 ...	 ............................... 4-A03

model con,tniction for aeroeL•trticity tests, bibliogra phy. .4-AC14
h --:ware and associa ,ed problems Lenfronting

the 	 ^nmsi.,.c-	 ...	 ................................ 4-AC16

mechanical design, 	 191)3 c-onference .................4 -AC16
nuclear-i•lectric, for umnanned exploration

of solar	 system	 .... .............................. 4-1314

system:as reliability anal y sis ba_ed on partial scceess ...... 4-B27

reliability analysis for complex systems .................4-827
mechanism fur limited parallel alcAiGn ......	 ..........4-1306
sterilization of unmanned lunar and planetary vehicles.....4 -JO1

static poster omverters, characteristics and problems ..... -}-Kne

tracking	 techniques	 ...............................4-\f14
payload optimbation for power-limiter? : ehicles........4 -\11n
launching of three vehicles from two -ads,

statistical	 anal) sli.	 Part	 1..........	 _	 . 	 ..	 ....... 4 -S I8

Part	 i1	 .	 ....................	 ...	 ..............4-519

Part	 11:....	 ...........	 .........................4-S20

interstellar probes, fusion propulsion
sstem	 requirements	 .......	 ........	 .......... ..4-523

command techniques for remote control ................4 -S25
look-angle	 roblern. a design solution .................4 -WO9
for	 Mars	 flo•-by	 ................................ ..5-GOl

tempet.tturc cunt-el surfaces, hcmi,pherical
emittance	 measurement	 ..........................5-1101

thermal-scale modeling techniques 	 ...................5-\'02

Spectral Analyses

anal yzer for combustion stabilit y studies. 	 ........ ..1-S273

5577-A airglow emission mechanism ............... ...2-BO..
spectrum analyzer. for data reduction ............	 ....2-H 17
general theory of c oil ision-broadening	 ..	 ..............2-\'O9
\\iR spectnnn of eMorobutadiene, double resonance
And)	 ............	 .............	 ............... 3-\IO5

1 •a ', laborator- spec••ra of oxygen airglow ..............4-BO8
iR, of liquid and solid CO fo..us .. 	 ............... ..4-EiO
IR. spectra of pure liquids in the fundamental region;

low-temperature	 cell	 ........................	 ....3-F. 111

new radar technigne for estimation of Venus ......... ..4-GO7

tunable-high-stability microway!- Oscil lator ..............4 -P1"
IR .-mission spectra of nrganir solids ..................5 -H2.5
of	 \l:urs	 ...........	 ...............................5-03

Spectrometers

ii-F	 pass, optratronal ciaararteristics 	 .................1 -B112
R-F, for au.aysis of gas mixtures ..................... 1-KO16

improved R-F, and method for interpreting data........ 1-KO17
for gas analysis	 in	 visible	 region .................... 1-\1197
for steadies of !ow-pressure combustion flame........... 1-PO43
Perkin-Elmer IR, improvement .... ................. 1-\VO19

R-F mass, design and operation .....................3 -AC33

Spectroscopy

research on major planets ................. 	 ..........5-523

Spin-Stabilized Rockets
co lumn stability against	 buc•klipg .......	 ...... ..... 1-1_138
dynamic effects of spin on thrust misalignt.rent due to

el;tsbc deformation	 ..........	 ...................1 -5189

Sputnik Project

modulation	 patterns	 ....	 .........................1 -13153

19, Soviet news coverage of night.. 	 ...3AC38

Steel

scainlu%,	 gold	 plating	 .............................1 -BO61
porous .tairless. penneandity distri^)ution .............1 -CO18
porous ^t;iraess, for sweat-ccsoling rocket motors........ 1-1092
stainless; 5% powder metallnrgy, fatigue properties ...... 1-DO93
stainless, res: tance to fluid 	 flo........................ l-GO94
temoerabdity, method of calculation 	 .................1 -jtkl3
temperability 	.......................	 ............. 1 TM)

SAE 4340, fracture toughness	 ....	 ..................2-G02
tensile properties unde	 high-heating rate and constant
temperature	 ..........................	 .........3-GO4

stainless: hr%zed--ib rombustion chamber, regeneratively
co +,d	 .........	 ...............................3 -`O9

Sterilization

to prt-'ent rxtratxrre%,fial biological enntanrnation ...... l-DO15
analyzing ethylere oxide (-out( P..t in sterilizing gas

mixtures	 .....	 ................................. 2-\'O1

effects of agents on microorcanisms, bihhography......4 -AC13

unmanned pla• etary and iunar	 vehich-s	 ..............4 -JO1

efrect of eitra -hi gh vacuum on Baculius suhtdis var.

C'	 ... 4-\125 

Stress Analysis

GR-S rubber, dependence of ultimate properties on
strain and terapeiature 	 ...........................1-5167

stress relaxation o r SBR rnhher at large strains .......... 2-L03
shells	 of	 revolution	 ...............................2-\V12
approximate m-mbrane solution for thin shells of

revolution	 ..................................... 2-\V14

nondestnueti yr testing of .solid-propellant motors.
progre!s	 research	 ...............................3-ABO1

3-ABO•,

.3-A I303
3-A B04

of a growing crack, photoclastic coating method ........ 3-G03
crushing of hexagonal stnn:tures 	 ................... .3-\IOl
of prupellant grains by photnetastic techniques .......... 3-SO3
'Inusrrylindri:al shells, stresses and defiections ......... 3-\V14
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Stress An;.lysis (Cone dl
Irwin's fracture toughness equa eious, theoretical limits ... 4-Cti5
stn,iu energy function W. experimrrtal measurement .... 4-SG2
of thin spherical shell lorded as a cantilever beam ...... 4-W06
edge influence cvefficie-its for cylinelers with linearly

varying wall	 thickness.	 ........................... 4-W11
dynamic analysis of systerys by component mode

svnthv%k	 .....	 ....................	 ............ 5-H'_'7

Structures
crystal, metal whiskers, and microwires; comparison .... I-S1_^7
c,ntaining propellant feed tanks, dynamic response

of propellant compressibiiit.: 	 ..................... 1-\1'121
effect on conibostion stability of liquid-propellant

rockets	 .............	 ...............	 ....	 ....1 -W122
vehicle, effect on propulsion system dynamics and

stability	...............	 ......................1-W126

sheet-material compress ion pry,-erties, testing	 ..........2-B10
stiffness matrix computer program	 .................. .3-B04
gravitating solid sphere, determination of free

oscillations	 ....	 ................................. 3-G^"3
curefigurations of supe conducting shells 	 ............... 3-1f ill
sttictural dynamic properties of liquid-propellant engine..3-)_ 115
coshing stress of hexagons	 .........................3-M01
rinds,	 mathematical	 analysis	 ......	 .................3 420
quasi-cylindrical shelh. stresses and deflections .........3-11'14
free vibrations with rondiagonal synmtetric mass matrix.. A-B04
gravitating solid sphere, free spheroida! oscillations.... , .4-CO3
gravitating solid sphere, free oscillations determined

by	 Frobenias	 series	 ..............................4 -CO6
rinds, modal characteristics of nonuaifunn thin circular...4 -LO_'
rims, modal characteristirs of nonuniform thin circular,

with a(Witional boundary condition .	................4-L03
rings, solutions for modal characteristics and forced

excitation	 of thin circular	 ..	 ......................4-L04
rings, modal functions and eigenvalues of constrained

semicircular	 ....................................4 -L05
bdtice parameters calculated by 70 (i I .rogfam .......... 4-1_15
strain energy function Hr, experimental measurement .....4 -SO2
shells; stress analyse, of tbin spherical, load as

a c.ntilever heap 	...........	 ...................4-1VO6
cylinders with linearIv varying wall thickness, edge

influence	 cociTci,nts	 ......... ................... 4-\VII
partial mathematical solution of three-dimensional

four-bar	 linkag..	 ...................	 .........	 ....5-0O5
transformation is pv ,olytic carbons	 .....	 .............5-1701
dy- imic analysis of systems by component me-!e

Synthesis	 .......................................5-H27

Supersonic Wind Tunnels
grephic.d plotters	 ......................	 ........ .I-6(103

mnitipressurr measuring system ...................1-13004
rase of force measuring s ystem ......................1-B177
maximum model size-, methoc: of prediction ........... I-DO24
blocking	 ...............................I-D025
prediction of block ing, during attempted start ........ 1-1)026

tests of two rocket-propelled projectile models ........ 1-F05—,t
calibration	 of	 flexible-plate	 nozzle	 .................. 1-GO 2
method	 for	 calibration	 ............................ 1-GO&3
two-dimensional adjust ble inlet, development ......... 1-G 112
adjustable,	inlet,	 development	 ............ .......... 1-G113
heat .addition in supersonic channeled flow ............1-fitXll
data accumulation	 egnimment	 ...................	 ..1 -11110
experiments on spheres, disks, and blunted cones ...... 1-K019
tests on ?ii,-scale model of shore-to-sh:p guided missile. . 1-K021
transition Reynolds-number measurements on insulated

cues	 and	 flat	 plates	 ..................	 ........1-LO45
aerodynamic noise in tunnel, hot-wire measurements .... I-L048
factors affecting transition Reynolds numbers on

models	 ..................	 .....................1-L049
aerodynamic	 noise	 ......	 .........................1- '-053
tests of fin-stabilized pro,;ettiie, comparisou ........... 1-L159
fixing iKnnulary-layer traasit ion on moefa? . .............. 1-L160
models, fixing boundnry-laver transition 	 ..............1 -L161

1-L162
JPL	 12-in.,	 performance	 ...........................1-P164
anc compressor pf mt, performance ......... 	 ....... I-P166
functions of PrandtiAleyer angle for &sign............ I-R06`s

too-dimcns`.onal,	 flexible.-plate nozzle desigr. 	 .........1-11065
tests	 of	 welded	 pipe	 fittings	 ........... ............ 1-5048
resonance-tube	 experiments	 ........................1 -5132
test and performance of air compressors .............. 1-5276
evitli	 low	 free-strearr.	 cl'sturbances	 .................. 1-\'073
BH-6	 flashlamp	 syst•:m	 .....	 ..................... f-%VO22

data processing systems 	 ........................... 1-iW028
paper-tape storage media for kind-tunnel data

reduc,ion	 .................................... 1-W031
tests	 in	 20-in ...	 .......................... ....... '2-AB14
development	 ....................................2-.AB17
low-dersity, shncr	 drag measurements	 ..............2-W02
contiruous-flow multigas facilities with CO. as

LottP-nil;ant	 .................................. 4-KO7
resonance-hrbe	 experiments	 ........................4 -%'06

.roundary layer thicknesses on curved walls,
calculations	 ....................................5-003

Surveyor Project

design, development, operations; progrces summary,
12/60-6/62 ............................ ......2-AB21

_-AB22
3-?.B 15
3-AB 16
3 :A B20
3-AB21
3-AB22
3 :AE24
3-A B215
3-AB30

bus as Centaur third stage for Advent m.ission ......... 3-C12

design and performance, feasibility Study. . . . ........ . .3-j 13
elevated television experiment ......................3-R02
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Surreycr Project f Cont'd)

design, dcvelopmeot, operations; progress summary,
5ie24/63	 ....................................4 :AB05

4-AB IV

4-AB11

4-AB 16

4-AB 17

-i-AB22

4-AB23

4-AB28

4-AB29

4-AB34

4-AB35
:AB40

direct-ascent vs.	 parking-orbit	 trajectory	 ..............4- GO?

design, development, operations; progress summary
7/63-5.'64	 ...................................5 -AB04

5-AB09
5-AB10
5-AB 15
5-AB 16
A1,21
5-AB22
5-A B27
5-AB28
5-AB-33
5-AB34
5-AB38

aioha-scattering ,,.xperiment, data interpretation	 ........5-L18
development of gas chromatograph; design, packaging.

and	 thermal	 control	 ............................ 5-W02

Syncom Project

research and development; progress summar/ ..........3 -AB29

2	 performance of IPL 540 propellant	 ................4 -AO2
research and development; nrogress summary,
8/92-6/63	 ....................................4 -AB04

4-AB15
4-AB21

4-AB3',
4-AB3.3
4-A B39

1,	 ignite; :quib development	 ........................ 4-CZO

research a id development; progress summary,
8/63-5, 64	 .................................... 5-AB08

5-ABi4
5-AB20
5-AB26
5-AP32
5-AE's;

design, development, performance Rnd applications

of Apogee rocket	 motor	 ..........................5 -AO7

Teflon

tests cf sleeve beatings mare of DU material .......... •3-N 10
tests of permeability to nitrogen tetroxide and hydrazim^...3-V02

Tektites

formation clue to eometary meehsnism ... .............1-1.21

Telemetry

high-accuracy, for Sergeant weapons >ystem	 .......... 1-AO82

adapter unit	 for	 RBF-3	 receiver	 ....................1 -C126
Wic Corporal nose equipment	 ......................1 -C127

RBF-3 receivers, operation improvements 	 ........... °1-D017
F\I-F\I, use of magnetic wire recorder	 .............1-DO18
F\I-F\1,	 ground	 equipment	 .......................1 -0019

threshold improvement and error reduction, applic a tion
of	 discriminators	 ................	 ..............1 -GO40

application of phase-locked	 loops	 ...................1 -GO-11

site	 checkouts	 for	 stations	 .	 ...................	 ...1 -Ho24

application of transistors, development and
design	 criteria	 .................................1-}082

ground	 receiving station	 ...........................1 -)029

eighteen-channel research and development

type,	 for	 mi.siles	 ...............................I -KO41
1-1;042

application	 of	 audio	 oscillator	 .................... .1-L060
F\I-F\t. effect of noise	 ........................... 1-LO64
use	 of	 transistor -oscillator	 .........................1 -1-065

expected number of axis crossings by linearly
increasing	 function	 plus	 noise	 ....................1 -LO72

coherent	 minimum . power	 .........................1-\1086

high-accuracy	 F\I-F\l	 .......................... 1-%1176

gage for pressure measurements, performance
charact-ristics	 ..	 .............................. i-\009

for	 Corporal	 ..................................... 1-N011

in	 rockets	 .......................... 	 ............1NO12

and	control	 :or	 Corporal	 F-	....................	 ...1 -PO92

transistorized, as "watch dog' on missile performance. .1-1105'
tra nsistors	 ... .................................... 1-RO59

temperature	 stabIc	 transistor	 \'CO	 ..................1 -11160

transistorized, observations of guided missile
performance	 .......................	 ..........1-RO61

law-speed time-nmdtiolexmg, desire 2-\124
coherent synchronous sampled data. analysis 	 .....	 ... 2-V07
for	 Ranger,	 ...ariner,	 Surveyor	 .....................3-AB24

minimum power; for lunar missions, design
parameters	 ........................	 ............3-007

Pioneer 4 design and performance	 ...	 ...	 ........... 3-\113
engineering constraints affecting design ................ .3-\117
L-mat conversion of Range	 tracking data	 ............3-\I30
1%2 National Telemetry Conference, )PL con.rbutions..3 -1105
effects of	 code	 synchronization	 .......	 ..............3-S45

spectral distribution	 of signals	 ... .................... 3-T0.3

high-speed low-cost printer system; design and
operation	 ............ ..........................5-NO9

Telescopes

microwave r..dio reflector ........ ................3-AC31

diffraction, application in space ..................... 3-NVII

Television Systems

vidicon and tape recorder system for Juno 2B .........1-AO83
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Television Systems (Cont'd)
equipment and techniques adaptable to ;pace,

bibliography	 ..................................1 -AC25

far deep space, design tee hnigoes	 ................... 1-VO41
on Ranger; desism, development, operations; progress

summary	 ............ ......................... 3-AB24
equipment, elevated system for Surveyor	 ..............3-110'2.

Ranger TV subsystem; environmental testing 	 .........4-AB05
4-AB 11
4-AB 17
4-AB23

Ranger TV subsystem; analysis; structure; CSE:
thermal control	 .................................4-AB05

4-ABI I
4-AB 17
4-AB23

4-AB29
4-AB35

Ranger TV subsystem: mechanical integration	 ........4 -AB35
di.6tal data storage and processing systems for Mariner. A-GOI
Ranger, lighting parameters for lunar photometric model.. 1-H15
for	 Mars	 geological	 sun^ey	 .........................4 -\103
application of A—D converter and sync generator .........5 -A01
supporting research and advanced development;

progress summary , 7/63-5/64.	 ...........	 ...... 5-AB09

5-AB 15
3-AP,z I
5-AB27
5-AB33
5-A 13:ib

Ranger Block 111, development, testing	 .....	 ......5-ABO-i
5-AB 10
5-AB 16
5-AB22
5-AB28
5-AB34

adapt:.hilit;: to space reconnaissance ................5-ACO3
iris requirements for lunar approach camera ........... 5-M18

Temperature Control

hydrogen gas as coobmt for LOS propulsion system,
advantages	 .....................	 .............1 -AO46

chemical processes to a-hieve highs temperabires ....... I-A075
regenerative cooling tests, using liquid hydrogen
and	 LOS	 ......	 .............................. 1-BO12

hydrazine as	 regenerative	 coolant	 ...................1 -B045
heat transfer and cooling of rocket engines 	 ........ ...1 -1304F
liquid propcliants as regenerative coolants suitability .... 1-B051

1-13059

1-13060

film cooling of a rocket-motor chamber 	 ..............1 -BO91
in Explorer and Pioneer	 .....	 ...................... 1-13202

gaseous transpiration cooling of rocket motors ......... I-CO17
water-cooled	 rocket	 nozzles	 ........................I -CO71

sweat-Carling method, preliu;inary experiments	 ...... 1-1)09()
porous stainless steel for	 sweat cooling	 .............. I-D092
sweat cooling with nitrogen and hydrogen 	 ...........1 -D102

hydrogen peroxide cooled rxket motors	 .............. I-F062
of rocket motors with M drogen peroxide-nitromethane

and hydrogen peroxide-methyl alcohol 	 .............1 -F063

hydrazine as rockA-motor coolant 	 ...................1 -FO64
of rock ,--t motors with hydrogen peroxide- nitromethane

an,' hydrogen peroxide-methyl alcohol 	 .............1 -F065

of equipment	 in	 orbiting missile	 .................... 1-H050
sweat-cooled metai^, flow rate required for

maintenance	 ............................	 .....1 -H074

mechanics of liquid films, applied to film cooling....... I-K035
sweat cooling	 with	 nitrogen	 ........................I -1,092

wall temperature in regenerative-cooled motors 	 .......1-L124
film	 cooling in	 flame	 tube	 ..........................1 -SO79

transpiration cooling in motor chamber 	 ............. 1-T070
gasoline-LOS motors, regenerative cooling ...........1- 141061
liquid nitrogen ttroxide as regenerative coolant ........ 2-1311
ultra-higa frequency oxide induction-heating furnace .... 2-L13

heat-transfer test apparatus for liquid-propellant engines..2- 111()7
then nal efficiency of coated fins	 ..	 .................2-POS
liquid film coolant for rocket engines 	 ................2-WO6
optimization, for nuclear turboelectric power plants. . ... 3 T)01
thennal radiation configuration 	 factors	 ................3 -PO4

of	 nuclear-electric	 spacecraft	 ........................3-V07
auto:natic system for water-cooled strain gage balance, .3-WO6
Ranger 3-9	 .	 ....................................4 -AB05

Mariner R. measurement of absorptivity	 .............4-AB12
heat	 rejection	 from	 spacecraft	 .......	 .............4-ABi4
radioisotope	 heat	 source	 ..........................4 -AB20

louver array analysis for diffusely reflectinb louver
blades	 .......................................4-AB32

white paints and non-pain , "white" systems tinder
high-intensity 	UV	 radiation	 .......................4-007

for Surveyor; design, development, operations;
progress	 summary,	 8/63-5/64	 ...................5-ABO-1

5-AB 1 O
5-AB 16
5-AB22

5-AB28
5-A B34

Ranger Block III TV subsystem; design, developmenC,
operations; progress simimary, 8/63-5/64	 ...	 ......5-AB04

5-AB 10
5-AB t 6
5-Abel
5-AB28

5-AB?4
surfaces, Lemispherical em 4 'tance measurement	 ........5-H01
basic principles and techniques on Mariner 2... ........ 5-L 12
by movable shutters or louvers, analysis ................5 -P20
preser vation techniques fro..0 spacecraft prototype

to	 flight	 model	 ......	 ..................... .	 ..... 5-V02

Test Facilities
for ramjet testing, at JPL ..........................1-6155
SUEL missile assembly and checkout facilities,

requirements	 ..................................1-0094

elastic measuring sy_ f,, m to •ec:ord rocket-motor 0hnrst..I-EO02
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Three-Eocly Problem
restricted, examination and implications .............. 3-A('34
orbital collision probabilities, statistical

mechanical	 estimate	 .............................3-.\128

reactions in upper atmosphere ........................5 -304
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applicability	 for JPL programs ........................3 -J14

Titarium
st ite-of-the-art of metallurgy in Europe .............. 1-D088
i,: fuming nitric acid, inhibition of corrosion reaction .... 1-R068

Titanium Alloys
dynamic	 properties	 ...............................1 -4038

for rocket-motor cases 	 ............................. 1-B 139

response to	 heat treatment ..........................1 -B140

zirconia-titania.	 phase	 studies	 ......................1-B143
stability of titanium diburide and zirconium diboride in

air,	 oxygen,	 and	 nitrogen .........................1 -13145

With iruu, cobalt, and nickel, structure of
intermediate phases	 .............................I -Dill

TiCr,, parti.d phase diagram and crystal structure....... 1-D115
crystal structure	 of TiAl .........................	 ..1 -D117

crvstal structure o.	 , i^Au and Ti :Pt ..................1 -D118
nitrides and carbides, phase relationships in

binary 	systems	 .................................1 -DI-36
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titanium	 richness	 ...............................1 -D154

dispropo:tiourtion and vapor pressure of TiCl .......... 1-F022
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titauinm tetrachloride, heat of formation and entropy ...) -FO31
cdisproportionaJon and vapor pressure of TICI: ......... I-FO32
tempered, micros•ractural differences	 ................. 1-J009
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titanium-vrnadium altuninnni. phase relationships ....... I -J 142
crystal structure of TiRii and TiOs .................... 1-J145
equilibrium of reaction, measureincuts ................I -K057
structure and hardness, effect of isothermal treatments. . I - \1067'
hardness and structure, effect of cooling rate...	 ...... 1-\tnf;8
weldable, tension and bend properties ................1 -\1073
hardness and	 t r uture, effect of cooling rate .......... )-1fO83

,	 ,	 ,tal	 'tructnc	 of	 Ti,sn ..................	 ........ -PI IJ
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meth,,d	 of	 imestigation	 ..........................1 -1`118
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corrosion and ignition in fuming citric acid............ 1-RO70
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Part	 I!	 ............	 .....1 -RO72
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Part	 I\'	 .................1 -R074
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1-J097
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JPL, organization	 and	 faci;ities	 .....................1-MO23
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4-AB34
4-AB40
5-ABO9
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Thermodynamics
(see also Temperature Control)
of potassium and sulfur compounds	 .................I -A042
properties of titanium chlorides 	 ..................... 1-A072
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heat addition in supersonic channeled flow ........... 1-11001
glass-re•infor-end plastics, resistance to high temperatures. . 1-	 1072
data and	 perfurma:;ce calculations	 ..................1 -NO28
transient response and temperature d,stributio,i

in	 circular	 plate	 ................................3-H09
thermal	 :trc,ss ristory of Moon, Mercury, Mars ......... 3-K07
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Thin Films
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flier reversal by Necl wali m ,tion .....................4 -C19
ferromagnetic•, properties studied by automatic
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permalloy, magnetic propertif!F studied by automatic
torque balance	 .	 I ......... . ..	 ...................4-H24

IR emission spectra of organic solids ............. 	 ....5-1125
single-crystal germ •inium, growth by micro-zone melting. .5-.V109
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ignition and loess corrosion cracking .................] -ROSO
corrosion	 in	 finning	 nitric	 acid ................ ...... 1-ROSI
inhibition	 in	 funiiug	 nitric	 acid ......................I -RO82
titaniuu -ab.niinum-chromiu9t, phase studies

at	 NON and	 1400'F .............................1 TO 16

titanium-c•eriuni,	 preliminary	 study	 .................1 T017
tite,niuni-vanadium-molvbclenum, beta phase parameters. i-TO 18
welded high-strength, bend properties .................2-1313
hardenability, method of estimating ....................5-JO2

Titanium Chlorides

thenrn dynamic properties .......................... 1-A072
heat of formaiion and entropy..... 	 ..........	 ...... 1-1:053
heats of formation, calorimetric deterininatin ............ 1-K056
measurement Of optical absorbancy, in UV region ...... 1-M13°_

Tracking
baseline systems, position error studies ................I-BO81
baseline systems, NANITC configurations ..............1 -BO8:3
data-relay problem, theoretical imrstigation ........... I-BO84
extraterrestrial, and communication 	 .................. 1-B 137
microlock	 .......................................1 -B195

and orbit-dete:mi nation program at JPL .............. 1-0O28
lunar probes, ;PL methods ............................0O30

Pioneers 3 and 5 firings, tracking and data handling. ...1 EO13
tracking	 the	 lun:ir	 probes ...........................1 -EM4
NANITC coire l ation of radio propagation with

refractive	 indicas	 ....	 ................	 .........1 -FO81

on-site data processing for world nehcork......... 	 ... 1-G008

status of JPL radar system as of 1951 ... 	 ....... . ......1 -JOl6

DOVAP radio beacon, design, construction, and
e,aluation	 .....................................I-JO17

world	 network	 ....................	 ...............1 -JO50
range-instrumentation .essels for guided missile testing..I -JIMi

external instrumentalio.i for NAMTC .. 	 .............. I.P096
1-PO98

U.	 S.	 tricking	 program .................. ........... 1-P108

microlock	 system	 .........................	 .......1 -Is017

for interplanetary network, proposal .................. I-RO19

radio -xas'e propagation considerations. . . . ............ I-RO21
1-R022

1 -R023

satellite tracking	 ..............................	 ...1 -11033

NAMTC instnimer.tatiun for mobile hases ............. 1-RO39

intercept instrumentation problem	 .............. ..... 1-RO40

employing	 mic•rolock	 ..............................1 -R046

deep-space, elements	 ..............................1-RO.5.5

for NAMTC operations, efff-cts of weather conditions.... I-Rinl

satellite inshumentation, feasibility for minimum weight.. 1-SO41

mic•roluck: design, construction, and icsting ............ 1 SO44

for NA\ITC, geometric aspects	 ..................... 1-W135

for real-time continuous long-range preci:;ion ranging. ....3 -E01

1962 National Telemetry Conference, JPL contributions..3- lii).5

open tional	 960-Mc maser system .....................3 -S05

applicability of 960-Mc maser ;amplifier system ...........3 -S41

skin tacking radar used un Ech,,• and Courier....	 ......4-EO1
interplanetary	 spacecraft,	 techniques	 ................. .1-\:14
station Lwation; determination by doppler and range

measuren,mts	 ...................................5 -001

or•iintalsearch procedures	 ...........................5-P21

Ranger 5 flight	 path	 determination ....................5 -S13
station; selection of Madrid site. . . . 	 ..	 ...............5-T02
data analysis, ]Ranger 4...........	 ....	 ..........5-W06

TLADIC
assembly of logic p&ckages utili-ring circuitry
of TRADIC ......................	 .............1-SO42

transistor pseudonoise generator .....................1-SO43

Training Pr9grams
JPL in-plant, resume .................. ...... ....1-CO31
JPL in-plant, progress .......	 ....... .............1-CO'32

Trajectories

(ste also Lunar—, Mars—, Orbits, Venus—)

Corporal F., differential corrections ...................1 -3068

calculatiuns and differential	 wrections ............... 1-9070

computer simulation of missile Nights ................. I-0O26

N --rticRI, propellant consumption conditiors
to	 attain	 orbit	 .................................. 1-CO50

differential ,-erections 	 ..................	 ..........1 -0O54
approximate method of integratio- , of ballistic equations.. l-COS:
simulation	 of	 missile	 flighr .:...	 .....................1 -C131
equations of motion of a tumbling reentry body........ 1-DO43
Explorers	 1	 an'	 3	 launching ........................1 -1709,

design methods, tools and techniques .... 	 ............1 -1064

coasting, vtlocit- , increments to reduce target miss ...... I- L110
patched-conic 	 computer program .................... I-1_111

preflight determination, use of patched conics ......... ]-L147

of	 Corporal	 E	 ..............	 ....	 ...............1 -M213

Sergeant Standard-8. program fin iBM 70.1 ............ 1-5067
launching, nunimum propellant-gross weight

ratio	 required	 .......	 .	 ....................... I-5146
impact point of missiles, effects of Earth's o'-lateness... 1-W201
ascent, lunar and interplanetary; geometrical

constraints and shaping	 ....................	 ..... .2-CO3

Sergeant. computer pro gram	 .........................2 -SO8

hallistic interplanetary, 	 characteristics .....	 ........... 3-CO9
constants used in traiectory calculations ................3-CIO
iBM	 7090	 progran	 ............	 ...................3-P 15

Transducers

lic(lin icy response, digital computer calculation. , ..... i-B116
frequency respons,^ pressure, calibration ............ . .. 1-B121
missile-Lorno, problems of integratin g, capacitor	 ...... 1-M203
analytical study Of frequency respoi,se ................ 1-P156
frequency response of pressure-transducer systems ...... I-P160

digitization using progrLmmed attenuatur......... 	 . .. 1-7.020
pressure,	 frequency response	 testing ............	 .....3-1001

Transistors

irradiation effects ............................	 ....1-1'122

emitter-coupled, amplifier applicat :o a ................ 1-5141
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Turbojets
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radar exph--rator at Goldstone	 - - - - - - - - - - - - - - - -	 - - - - -3-013
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zirvomum -rich compounds with silicon and tin,

crys!al	 -;tructiar	 ................................ I -PI IC
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NUMERICAL !NDFX

Publications

Entry Entry Entry
Publication 1\0- Publication No. Pub!ica ica No.

2 1-Mole 53 1-J029 114 1-J046
3 '- -J(171 54 1-1030 115 1-\029
4 1-5086 55 1-J031 H6 1-S?36
5 I- 1017 56 i-J032 119 I-LIK
6 1-Fo51 57 1-1033 122) i-T.' 132
7 1-1)078 58 1.6158 124 l-NO2
8 1-FJM 59 1-F(,94 135 1-1-0'4
9 ;-52.07 60 1-NO-20 12F 1-CUE1
10 1-DUBS 62 4-10.34 127 4 -10.8
11 I-S208 63 1-RO46 128 1-cjA
12 I-S279 64 1-KO15 129 ?-S-)I1
13 1-PI51 65 I-S154 130 1-RO01
14 1-\1097 6F I-S2.59 132 t-5137
i3 1-G076 67 1-1031 134 1 -J049
16 I-L104 68 1-HO39 135 1-1050
l: 1-X0i5 69 1-!037 137 _-SI59
15 1-S 111 70 1-'039 1 31Q 1-S160
19 ;-11-i43 71 '--J038 139 1-L(YR.

i-5087 72 1--029 140 1-R0I8
13 '.-0013 73 1-S292 141 I-L015
^4 1-F092 74 I-1040 142 I-G051
25 I-SO88 75 1-11141 1.43 1-0O51
36 1-R063 76 I-S235 144 1-NO26
27 I-R064 1-1 1-RCY15 145 I-R093
28 -WG8 19 148 1-1052
:1.9 14:032 73 1-Cl24 1.49 I-BU16
3.7 1-11005 81 ;-I. G5 151 1-B194
"I I-5258 b2 1-104= t53 1-x070

32 I-X017 83 1-B060 i:,-4 1_c!1('ti
3111 I-F076 85 I-\1218 156 i-D672
54 i-P090 87 1-5:10 158 1-H:"-1
35 1-:0^r: 88 1-Rol. 160 I-X(137

f: 1-G004 89 1-E10(11 !61 1.13195
37 1-J02_1 90 1-51-55 13•' ; \028
38 I -J023 91 I-ROSS 163 1 -J()58
38 Supp. 1 1-10;,6 92 1-5156 164 I-5071
38 Supp. _' I-J045 93 1-1004 164, Rev. I I -5072
38 Supp. 3 1-1047 94 1-5157 164, Rev. 2 1-5073
38 Stipp. 4 !-1(151 96 1-P08-4 165 I-0094
39 I-X018 97 1-11040 167 1-R1 _`3
40 1-R088 99 l-3044 168 I-L07F

41 1-t.105 100 I-BO77 1-59 1-1061
42 1-\'005 tot 1-B 174 170 1-5268
43 1-B' 29 102 1-)()13 171 1-S074
44 i-A r28 403 I-G077 172 1-L016
45 1-B191 10.1. Rev. 1-JO14 173 1-\iih7
46 I-J025 1 05 i-XO22 174 1-S 179

47 i-J024 107 I-\023 175 i-5175
48 '--5041 108 1-St58 176 1-G044
49 I-I N1.3 109 1-K038 177 1-SO52
50 1-1026 110 I-ROW 178 1-S037
51 1-,10'". 111 I-B045 is, Rev. t 1-Sn38
52 i -1028 112 1-5056 179 2-507

57	 ,
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Entry Entry Entry
Publication No. PuHiration No. i ublicatinn fib.

30-1 1-DO73 30-0 1-BO48 30-15 1 -JO6'

30-2 1 -11XA 30-9 I -S17', 30-18 !-JO64

30:, 1-70157 30-10 1-\1'(Y15 3rr19 1-M148

304 1-1- 74 30-11 I-5 176 30-20 1— ^3

305 I-E1i2O 30-12 1-14!73 30-21 1-HOO7

n-6 1-BO47 30-13 1 -JO6c 31-1 1-705:^

30-7 1-DO27 30-14 1-C:O32 31-2 1-Jac.,

Memorandums

Entry Entry Ectr.
Memorandum No. Memorandum N0. Memorandum No.

1-1 t-S212 4-25 1-TO43 95 1-D(\55
1 . 2 I-1(184 4-26 1-1-003 9-6 1-C(r38

13 1-SO89 4-27 1-\1181 9--, 1-F003

1-4 i-KO03 4-28 1-NOES 9 8 1-:-032
1-5 1-5092 --29 I-D017 9-9 1-F0331
I-6 1-5135 1-30 I-C133 9-10 1-PO30

1 7 1-10105 4,31 I-1.061 9-11 1-G(e9
2-1 1-VrA9 4-32 1-'.\'02.0 9-1_' 1-T052
2-2 i-D030 4-53 1-F004 9-13 1-\1241
2-3 1-DOSi 4-34 I-T(150 9-14 1-PJ.53
24 1-00-21 4-35 I-5269 9-13 1-5095
3-1 1-P024 4-16 1-\010 2-16 1-D036

3-2 1-5215 4-37 ' -1,06? 9-17 I-M E? 7

3-3 l-H(t84 4-38 I-W(51 9-J8 1-\1'145
3-1 1-5093 4-39 1-i :08 9-19 1-00_0

3-5 1-HG74 4-10 1-\\'C'21 9-20 1-HOSS
3-6 1-CO59 4-41 1-\4'fb2 11-1 1-P163

3-7 I-B154 442 1-S09 4 !1-2 1-« 'a°2

3-8 1-L>0.41 4-43 1-01_6 11-3 1-3!77
3-9 4-4.4 I-Dols 17-1 I-CIOO
4-1 I- j(.r 445 I-BO64 20-64 1-13100

4-2 1-;068 446 ' •S2 rf 20-85 I- \\'O24

4-3 I-P161 4-47 1-LO64 20-66 1-AM3

4-4 1-\1018 s-48 1-1-065 1 T:!53

45 1-DOS•; 4-49 i-D019 '0-68 1-H114
1 6 i-\1173 4-50 1-B!08 20-b9 I-Bi10

4-7 I-M019 451 1-G024 2i-70 -.1)25
4-8 1-5090 452 1-P164 24-71 1-\\'I46
49 1-DO84 4-53 I-\'045 20-72 1 13O4J
4-10 1-PI62 4-54 1-\YO23 20-73 I-7(118

4-11 1-KO20 4-55 l-SI99 20-75 I-5096

4-12 1-0046 4-56 1-5234 2a-76 I-GO04
4-13 1-TO67 4-51 1-13178 20-77 1-B 171

4-14 '-5217 4-58 1-1-066 2048 1-ZOi8

4-15 I-KO21 4-59 I-OW 20-79 I-E021

4-ib 1-5216 4-60 I-LO67 20-SO 1-6021

4-17 1-13032 4-61 I-5391 20-81 1-HO18

4-18 1-LOBO 4-62 1-11042 20-82 I-5271

4-19 1-H I OP) 4-63 ! -AO 11 20-83 1-AL4;

4-20 1-?O(1i 4-1 1-Cfri720-84 1-\!'i15

4-21 i-0073 9-1 1-AO30 20-85 i-KO34

4-"1 I-BO89 9-2 1- K045 20-86 I-ZO19
4-23 ! ->= 050 9-3 I -CM9 20-87 1-H 109

424 1-1-107 9-4 1-CO96 20-88 1-L016
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Entry Entry Entry
Memo:s.nAtun No. Nlemorandarn Nu. %lemorandim No.

20-89 1-:V 176 20-121 1-\1090 20-157 1-_l'M2
A- 10 1-F077 211-12it I-S273 -M- 158 1-B 182
20-91 I-P154 20-123 1-H11O 20-159 1-EO24

2(.-92 1-F006 20.124 1- I(r1i 20-1110 1-S'22
'.1193 1-5114 20-125 1--S153 20-1u1 i-LO58
20-94 1-SZ38 20-126 I-C131 20 152 1-SOS1

20-95 1 -LC37 20-137 1-S109 20-163 1-%1044

2U QS 1-CC21 20-128 1-0O26 20-164 1-,01163

20-97 1-6+102 20-129 1-1,049 20-167 ''--C1G1

2(:-95 1-HOa6 20-130 I-EO23 20-169 1-LO19
10-99 1-0025 20-131 1-\1043 20-170 1-11163

20-100 i-SO43 20-132 1-AO34 20-172 1-C1327

211-101 1-SO42 2, 1-0071 20-173 1-B163

20-102 I-5293 2i-135 1-PO87 20-174 1-E025

20-103 1-S153 20-136 1-GO03 20-176 1-5162

23-103 1-1V 116 20-137 1-BO19 20-17.8 1-S163

2C-105 I—S239 2+1-138 1-H027 20-187, Pt. I 1-B156

20-106 ;-L159 20-139 1-B051 20-187, Pt. II 1-LO20

20-107 1-t: 103 20-141' 1--11068 20-18y 1-GO55

20-108 1-BC(i2 20-lYl 1-LCJ81 20-190 1-HO78

20-109 :-1,058 ?C--142 I-K001 20-191 1-S076

20-110 I-S'M 20-143 1-LOS2
20-192 1-\11S9

20-193 I-TO63
2u-lil i-13115 20-144 1-5082

20-194 1-5123
20-112 I-I_031i 20-145 1-1306,5

30-1 1-I.083
20-I:3 1-11161 20-147 ;-R()67

30-3 1-Fool
''_0-114 1-DO69 20-148 1-L018 30-4 1-.-083
20-11.3 1-Z020 211-149 1-GO54 30-5 1-EO26
20-1'(3 I-S129 20-150 1-1,041 30-8 1-BO26

20-117 1-RI16 20-151 1-1)070 30-9 1-1,110

20- 1:8 1 -RI62 -,0-15. 1-1,057 30-10 1-1,111
20- 1 '§ 1-13003 '(1-1}5 1AV069 30-11 1-BO7-s

20-120 1-jow 20-i56 1-Silo 30-13 1-L112

General Reports

General Lntry General Entry General Entry

l:'^port Nr,. Rtport No. Report No.

1-3 1-%1024 1-21 1-PI37 3.2 1-V 032

2.4 I- T.52 1-22 1-\1190 3-3 1-RO06
i_5 I-'.1179 1_` 3 l-K006 3-4 1.-T031

1-6 1-V053 1-24 1-P138 3-5 i-CO33

1-7 1-170323 i-25 1-5098 3-6 1-TO02

1-8 1-DWI 1-26 1-WO61 3-7 1-T003

1-9 IAI(127 1-27 1-PI40 3-8 1-1,113

1-10 -5282 1-28 1-P141 3-9 1-AO22

I-1; 1-JO75 1-29 I-AO80 3-10 1-1.080

;	 ll 1-\1028 1-30 1-T036 3-11 I-L114

113 1-S2F3 1-31 1-\1160 3-12 1-1.117

1-13,Sopp. 1-S284 1-32 1-S136 3-13 1-L118

1-14 1-HO86 1-33 1-00015 3-14 1-A023

1-15 1-P020 1-34 1-0006 3-15 1-TO04

!-16 1-KO04 1-35 1-T076 3-16 1.5257

1-17 1-P!35 Z-1 1-13029 3-17 1-0021

1.-18 i-%1189 2-2 1-P139 3-18 1-5128

:-19 1-SO97 2-3 :-D052 4-1 1-SO45

1-20 I-%1029 3-1 1-6023 4-2 1-M191
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` General Entry General Entry General Entry

II Report Ne. Report No. Report No.

f 4-3 1-CO47 4-56 1-VO47 20-93 1-D039
44 1-L093 8-1 1-0050 20-95 1-W028
4-5 1-5046 3-2 1-SI46 20-96 1.A45
4-6 IA1192 8-3 I-0042 20-97 1-5131

a 4-7 I-G048 8-4 I-0O52 20-98 1-F096
4-8 I-0049 8-5 1-S221 20-99 1-5.240
4-9 1-6049 9-i 1-GOSO 20-100 1-J083

1 4-1i 1-0048 9-2 3-P034 .".0-101 1-L046
4-12 1-P165 17-1 1-GIOi 20-102 1-J079
4-13 1-Lfi94 17-2 1-F057 20-104 1-A039
4-14 1-1,005 20-57 I-5221 20-105 1-J080
4-17 I-L158 20-58 1-B034 20-106 1-A040

c 4-18 1-51030 20-59 1-1076 20-107 I-5003
= 4-19 1-K023 20-60 1-A024 20-108 1-J082

4-20 1-51154 20-61 1-DO58 :'0-109 1-D024
4-21 1-SO47 20-62 1-B035 20-110 1-6062
4-22 1-G050 20-63 1-N')11 20-113 1-G045
4-23 1-M208 '0-64 1-1-112 20-115 1-H032
4-24 I-0051 20-65 1-L120 20-116 1-DA7
4-25 I-P142 20-66 1-L121 20 --1 7 1_jmi
4-26 1-S220 20-67 1 x'008 20-118 1-F097
4-27 1-0003 20-68 1-NO30 20-119 I-M045
4-29 .-0004 20-69 1-x091 20-120 1-J085

1 4-30 1-P143 20-70 I-0092 20-121 1-0O23
4-31 I-LI15 20-71 I-0093 20-122 1-51004
4-32 1-F045 20-72 1-M100 20-124 1-T060
4-33 1-F056 20-73 1-x009 20-135 1-JO88
4-34 1-F046 20-74 1-rt065 20-127 1-BO14
4-37 1-LI16 ?0-75 1'7015 20-129 1-D071
4-38 1-51210 20-76 1-177 0(1. i3J I-S039
4-39 1-B130 20-77 1-CO81 20-132 1-17033
4-40 1-0040 20-78 1-1;130 20-134 1-W038
4 . 41 I-51155 20-79 I-A001 20-136 1-8099
4-42 1-51212 20-1ri 1-51003 '0-iW, Vols. I & 1I 2-J09
443 1-K024 20-6i 1-N,'06e 20-138 '-S02
4-44 1-FO47 20-82 1-L002 25--, 1-A014
445 1-DO86 26-83 1-1081 25-2 1-3013
4-46 1-:1211 20-84 I-NO32 25-3 1-13112
447 1-B06620-85 1-A037 26-1 1 R070
448 1-8011 20-86 1-D050 30-1 1-H045
449 1-13090 20-87 1-W178 30-2 I-L148
4-51 I-F039 20-88 :-A038 30-3 1-11022
4-52 1-L119 20-85 1-13164 30-5 1-B138
4-53 I-EO i2 20-90 1-13 i 16 30-6, Prei elease 1-J086
4-54 1-G025 20-9I I-PI56 30-6 I-JO87
4-55 1-VO46 20-92 1-1078 20-8 1-B139

Progress Reports

Progress Entry Progress Entry Progress Entry
Report No. Report No. Report No.

1 . 1 1-P023 I-6 1-V007 1-11 1-H089
i-2 1-0008 1-7 1-VO55 1-12 1-5078
1-3 1-SO(M 1-8 1-5006 1-13 1-J 119
14 1 N054 1-9 1- W062 1-114 I -0010
1-" I-5005 1-10 1-K008 1-15 1-H091
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Progress Entry Progress Entry Progress Entry
Report No. Report No. Report No.

1-16 i-WO63 1-75 1-CO17 4-15 I-P092
1-17 1-J120 1-76 1-CO18 4-16 1-5018
1-18 1-J090 1-77 1=I058 4-17 1-HO95
1-19 1-W 140 1-78 1-C 106 4-18 1-BO37
1-20 1-\1157 1-79 1-K035 •1-19 1-P091
1-21 1-V008 1-80 1-H030 4-20 1-CO58
1-22 1-WO64 1-31 1-B134 4-21 I-K027
123 I-TO38 1-82 1-V009 4-22 1-M213
1-24 I-J123 1-83 1-CO20 4-23 1-COI4
1-25 I-5261 1-84 1-EOi8 4-24 I-CO35
1-23 I-FO58 2-1 1-EO02 4-25 1-13039
1 27 1-K,110 2-2 1-0043 4-26 1-S229
1-18 1-5014 2-3 1-\1194 4-27 I-DO13
1-29 1-NO93 2-4 1-EO03 4-28 1-\t214
1-30 1-WO66 2-5 1-EO04 4-29 1-L124
1-31 1-1125 2-6 1-0044 4-30 1-DO95
1-32 1-KOil 1-0045 4-31 1-TWO
1-33 1-J127 2-8 1-BO36 4-32 I-S13-1
1-34 1-FO59 2-9 1-BO38 4-33 1 0127
1-35 1-KO'_2 2-10 1-DO53 e 2^- i-COM
1-36 1-0012 3-1 I-TO05 4-35 1-Al215
1-37 i-WO67 3-2 I-T006 4-36 1. -LOO 1
1-38 r.-AO41 3-3 1-«'033 4-37 1-B040
1-39 1-TO39 3-4 1-TO07 4-38 1-13100
1-40 1-KO13 3-5 1-K026 4-39 1-NO01
141 1-ZOW 3-6 1-5227 1-40 1-SJ28
1-42 1-R:04 3-7 I-WO34 4-41 1-BO41
1-43 1-FO61 3-8 1-DO31 4-42 I-CO80
1-44 1-BO74 3-9 1-B155 4-43 1-D:05
1-45 1-13105 3-10 1-D032 4-44 1-A026
1-46 1-11100 3-11 1-CO13 4-45 1-FO64
147 i-A042 3-12 1-BO28 4-46 1-D104
1-48 1-FO60 3-i3 1-1)090 4-47 1-D10z
1-49 1-0015 3-14 1-DO91 4-48 1-It103
1-50 1-ZO03 3-15 1-SO60 4-49 1-VY089
1-51 128061 3-16 1-WO35 4-50 1-R!',05
1-52 1-5016 3-17 1-PO43 4-51 !-`".'056
1-53 1-NO06 3-18 1-SOF1 4-52 1-AO17
1-54 1-8107 3-19 1-0159 4-5:s ',-J138
1.55 I-D092 3-20 1-A025 4-54 1-S231
1-'3 1-D093 3-21 1-W189 4-55 1-TO44
1-57 1-DO94 3-Y2 1-DO22 4-56 I-LO69
1-58 1-WO53 3-23 1-W190 4-57 1-C129
1-59 1-WO82 2-24 1-H003 4-58 1-P008
1-60 1-5066 3-25 1-W191 4-59 I-0074
1-61 1-F062 4-1 I-0053 4-60 L-071
1-62 1-W055 4-2 1-CO54 4-61 1-D033
1-63 1-P144 4-3 I-L099 4-62 1-7008
1-64 1-F063 4-4 1-5225 4-63 1-WO57
1-65 1-\1060 4,5 1-5226 4-64 1-\1216
1-66 1-DO97 4-6 1-C(155 4-65 I-KO46
1-67 1-DO98 4-7 1-0056 4-66 1-'.1062
1-68 1-FO65 4-8 i-L099 4-67 I-8093
1 .69 1-TO,11 4-9 1-w' 141 4-68 1-KO47
t-70 1-0001 4-10 1-0057 4-69 1-5119
1-71 1-D099 411 1-0111 4-70 1-BO67
1-72 1-5017 4-!2 1-M158 4-71 1-W091
1-73 1-D101 4-1.: 1-CO34 4-72 1-\1063
1-74 I-5079 4-14 1-H026 4-73

61
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Progress Entry Progress Entry Progress Entry
Report No. Report No. Report No.

4-74 1-ZO26 9-6 1-P038 17-4 )-1;105
4-75 1-G111 9-7 1-FO13 17-5 1-L128
4-76 1-5118 9-9 1-8262 17-6 1-111;;1
4-77 1-W029 9-10 1-P037 17-7 1-L132
4-78 1-B132 9-13 1-PO40 17-8 1-F020
4-79 1-BO75 9-14 1-T054 17-9 1-F070
4-80 1-8124 9-15 1-AO46 17-10 1-L135
4-81 1-J015 9-16 1-PO39 17-11 1-G069
4-82 1-H103 9-17 1-2006 17-12 1-FO72
4-83 1-WO92 9-18 1-ZOOS 17-13 I-FO73
4-84 1-FO99 9-19 1-J 132 18-1 1-Pl()l
4-85 1-GO93 9-20 1-FO14 18-2 1-R037
4-86 1-L130 9-2.l 1-FG16 18-3 1-B081
4-87 1-WO93 9-22 1-J 133 18-4 1-RO2i
4-88 1-K048 9-23 1-CO79 18-5 1-R038
4-89 1-NO03 9-24 1-G102 18-6 1-R039
4-90 1-WO95 9-25 1-Z007 18-7 1-J089
4-91 1-BO76 9-26 1-A047 18-8 I-F'081
4-92 1-1206 9-27 1-D061 18-9 I-BO83
4-93 1-MO64 9-28 1-AO43 18-10 1-BO84
4-94 1-SO62 9-29 1-H100 18-11 1 8040
4-95 1-K049 9-30 1-6104 18-12 1-R022
4-96 1-8018 9-31 1 -Cos 1 13-13 1-RO2'3
4-97 1-WO94 9-32 1-A053 18-14 1-TO59
4-98 I-FO49 9-33 1-A052 18-15 1-11041
4-99 1-S232 9-34 1-H101 19-1-1S-10 1-J090
4-100 1-W096 9-35 1-AO51 20-129 1-1\1149
4-101 I-063 9-36 1-A050 20-130 1-ZO10
4-102 1-D110 9-37 1-PO41 20-131 l-Poll
4-103 1-F066 9-38 I-PO42 20-132 1-D114
4-104 1-Z027 9-39 i-FO17 20-133 1-141005
4-105 ? 11248 9-40 1-14101 20-134 '--Cii8
4-108 1-,\1103 9-41 1-Z008 20-135 1-0134
4-107 1-%094 942 1-11104 20-136 1-D115
4-108 i-S038 9-43 1-DO62 26.137 1-P113
4-109 -G097 944 1-J134 20-138 1-A008
4-110 1-GO95 9-45 1-AO54 20-i39 1-0084
4-111 1-G096 9-46 1-W 150 20-140 1-DI16
4-112 1-D036 9-48 1 CO82 20-141 1-VO48
4-113 1-DO35 9-49 I-A0o'i 20-142 1-:101
4-114 I-B113 9-50 1-T057 20-143 1-K029
4-115 I-K05,0 9-51 1-AO55 20-144 1-0085
4-116 1-`1207 9-52 1-A(106 20-145 1-1)117
4-117 1-GN 9 10-1 I-P093 20-i46 1-D118
4-118 1-M 162 10-2 1-1'094 20-147 1-D 119
4-119 1-8029 10-3 1-P095 20-148 1-BO87
4-120 1-G 110 10-4 I -R 101 20-149 1-L 133
4-121 1-Ili is 10-5 1-PO06 20-150 1-1,\'151
4-122 1-DI I1 10.-6 1-PO98 20-151 1-PI15
4-123 I-B068 10-7 1-PO97 i0-152 1-P114
4-124 1-H002 10-8 I-W135 21-153 1 B042
4-125 1-FO" 10-9 1-P099 20-154 I-J016
4-126 1-MI59 10-10 1-1)042 20-155 1-RO84
4-127 1-B176 11-1 1-P166 20-156 i-B133
4-128 1-P106 11-2 1-SO41' 20-157 1-H029
9-1 1-PO35 11-3 1-5276 20-158 1-MO67
9-3 1-A043 17-1 1-LI25 23-159 1-W003
9-4 1-FO12 17-2 1-1.1.26 20-160 I-W(,S)7
9-5 1-AO44 17-3 1-F018 20-161 1-8008



JPL GUMULA IVE BIBI IOGRAPHIC, INDEX NO. 41.1
NUMERICAL INDE:(

Progress Entr) Progress Entry Progress Entry

Report No. Report No. Repo? Nr,

20-1.? 1-R125 20-221 1-1`127 20-282 1-R 118

20-163 1-6026 20-222 1-B144 20-'284 1-x!223

20 -104 1-A010 20-223 I-RONi 20-285 1-1.147

20-165 1-1\128 20-224 1-E(134 20-286

20-106 1-0092 20-225 I-W154 20-287 l-Z li?1

20-'67 1-0086 20.226 1-'.106+3 20-2-88 1-R;)57

20-168 1-PO44 20-227 1 !x:142 20-289 !4'072

20-169 1-WO09 20.228 1-BI35 20-290 1-L139

20. 170 1-P116 20-229 1 \1116 20-29'- 1-A015

20-171 1-S051 :')-230 1-S130 20-292 I-S165

20-172 1-WO98 20-231 1-4118 20-M I-\1095

20-173 1-CI08 20-232 1-J 142 20-2t;4 1-H(150

20-174 !--E03: 20-233 1-Z012 20-2)5 1-P129

20-175 1-L1G4 20-234 1-BO53 20-296 14,011

20-176 1-11085 20-235 1-DO76 2C-297 I-R096

20-177 I-S243 20-236 1-Fo22 20-248 1-;031

20-178 1-H009 20-237 1-L137 20-299 1-R 128

20-179 1-G 108 20-238 1-?078 20-300 1-1078

20-1r; 1-B143 20-239 1 \1069 20-301 1-B004

20-lbl 1-TO16 20-s,(' 1-DO40 20-302 1_110i1

20-182 1-6053 20-2.11 1-TO18 20-303 1-.".061

20 . 163 1-NO33 20-242 1-1005 20.304 1-D(46

20-184 1-R(X)9 20-24' 1-!011 20-30.5 1-R120

2.0-185 1-Polo -10-241 t-5152 20-306 1-1.149

20-186 1-1\1141 20-241 1-S141 20-308 1-SO44

20-167 1-L163 20-2a.G 1-Pnl. 20-309 1-\1124

20-188 1-NO34 20-217 1-6112 20-310 1-\1225

20-189 1-P013 20-248 1-\5'119 20-371 I-11_:.)8

20-190 1-BO70 1)-449 1-0097 20-31? I-B123

20-191 1-1\1_'9 20-•::50 1-S189 20-313 1-)017

20-192 1-W152 20-251 1-1,138 2')-314 1-B184

20-193 1-P 117 202-32 1-BI45 20-315 1-\1226

2C 194 I-GO2" 2G-253 1-L(88 20-316 I AI22i

20-!95 I-R12(' 2')•254 1-TO4o 20-317 1-M073

20-1!X35 I-j Ho 20-255 1\I 121 20-318 1-Gu3i

20-197 1-N 0,15 :0-256 1-1.1.90 20-319 1-5124

20-198 I-W099 29-257 1-\1070 20-320 1-PIN)

20-199 1-1.092 20-2.18 1-P119 23-321 1-C 113

20-200 1-11048 20-259 1-M1'.9 20-3522 1-P148

20-201 1.11049 20-2d0 1-001i 20-323 1-8140

20202 I -J130 20-261 1-EO35 20-324 1-PI49

20-203 1-0016 20-262 1-P146 20-225 1-V059

,• n-2(4 14\104:. 20-•7.64 1-:.1012 20-326 1-.`•	 ,175

20-205 I-Mi 1 I 20-26'5 1-'049 20-327 1-WI93

20-2071 !
20-'266 1-1(043 20-328 i-11012

20-267 I-M 121 20-239 1-13085
20-
20-2

207
08

-TO1 NO3
20-268
21-

1 .. 80,54 20-430 1 -TO30
1-NO36

20-2(A 1-D130 20-33; I-B116
20-209 1-11127

20-270 : 11011 20-333 1-1)049
20-210 1	 \1110

20-271 !-P128 20-234 1=f021

20-211 1-11olO 20-272 1-\1096 20-335 i-R 130

20-212 1-1'118 20-273 1-ill 17 20-336 1-G033
20-213 1-!?O51 20.274 1-:v 122 20-337 1-11013

20-214 1-1111' .'•1) 275 I-516420-33;5 1-14233

20-21,5 1-W 180 2U-276 1-G02b 20-339 1-13(48

20216 1-\1114 20-277 14029 21-340 1-B086

20-217 1J()19 20-278 1-6030 20-343 1-M231

20-218 1-C136 20-27 11 1-W123 20-344 1-B185

20-219 1-KO53 20-280 1-\222 20-3.45 1-PI86

20-2^O 1-2016 20-281 1-5190 20-346 I-BO78

63



JPL CUMULATIVE SISLIGGzRAPHIC INDEX NO. lit •1 ._
NUNIEPICAL INDEX

Prog.ecs Entry Progress Entry Progress Entry
Report `o. Report `o. Report No

20347 I-m235 20372 I-Koiss 2f-1 1-RIC.I
?!tom.° 1-\1236 20-573 I MC- 26-2 I-R07'_

30-349 1-WC69 20374 1-BI47 2C3 1-8073
20-350 1 ARC 6 20-36 1-1'O&i 26.1 1-Rm-I
20.351 1-M238 -20-378 _-1-0{} 201-5 I -Ril`;i

?.0352 i-11005 20-377 9 1-11058 3(Ll I-P00-4
20-353 1-1.(130 20-392 1 -11006 30-2 I-Sl6k,
20-354 -'-B 167 2133136 1 Ct'i- 3(13 1-at23^
2CL355 I-TO,3 211387 1-TiT4 30-4 1-E03E

2A356 1-11022 20.388 I-W041 -30-5 1 AOIG

20-3M 1-8014 3:1-6

-F: 20-390 I-11172 30-9 1-%x-113

2r-Mu- l-if 164 ta-T->W 1- iOG: 3(LIO i-11166

20.361 1-'*-1165 s0-?$V2 I-SC•B'1 3,#-:1 1-B139

20362 I-1102S 2Q-353 141W, V-t2 I-8190

20-3&4 I-RO44 '1.394 1-17041 I-FO80

2C+-36.5 1-F ISS '_'> 3^^5 °_3(^R = -14 1-1-031

20366 I-K, 54 24-i 1 -BO IS 30-15 I-1-061
20-W- 1-5166 24-2 1-T079 30-i6 1 -J 121

20.365 1-SI67 24-3 1-K016 30-17 1 NI167

-'h)-3e9 I.S133 244 I -KOi7 30-16 1-\I07S

21?-370 1-51-(140 245 i-BO16 30-20 I-0015
20371 1-1:337 243 1-0'264 30-21 1-0)32

Technical Releases

Technical Entry Technical Entry- Technical Entrn

Release \o. Release \o. Release No-

.34-1 1-`037 34-56 1-L0:?"4 34-113 2-S25
:,4-2 5-1:301 34-57 1-K045 34-114 2-?1 7
34-3 1-GO59 3-+_-59 I-1[138 34-115 • NVG3
3." I-5126 :-I 61 2-1,09 31-119 2-L1S
34-10 1-\1174 34-66 I-0'197 34-I'O 2-Z01
34-11 I-Ci37 3- 1-B125 5-4-12i 2-512
341 2 I-VO34 .34 68 1-11028 34-121 2-l%'25
34-1F, 1-L140 34-69 1-S194 34-123 2-1,05

34-17 I-WI94 34-69. Rev. i 2-S26 34-12A 2-\108
34-18 1-WIS6 34-74 i -L03- 34-137 2-532

34-20 1-0'076 34-77 1-\1(180 34-141 2-N-03

34-21 I-SO5 3480 2-1121 34-142 1-5081

34-23 I-PI,32 3i31, Rev. 1 2-J 1S 34-143 2-1103
34-26 1.E012 34-54 2-K(15 3'-146 2-EO4
3427 i-\1217 34-88 2-503 34 - 158 2 -G04

34-29 I-\1079 34-52 2-KO3 34-139 2-815
34-30 I-G060 I4-94 1-Iloi2 34-1613 2-tt'02

34-31 1-CO98 34-93 2-11'2_3 34-167 2AI If)

34-32 2-E63 34-97 i-1-O22 :?4-169 2-1-10

34-33 1-1-033 34-99 24.04 34-174 2-LI1

34-35 1-11013 34-100 2-1104 34-2:11 2-1110

34-42 1 - LO21 34-102 2-PO6 34-205 2-KO4

3143 1- iwva 34-iM 2.G 10 34-206 2-\106

34-50 1 \1:69 34-104, Rev 3-V08 34-209 2-002

34,51 I-5140 34-107 2-Cn7 34-2!13 2-0'26

35-i4 1-B152 34-108 2-(:06 34-217 2-A03

34-35 I-B027 34-112 2-J20 34-219 0-1703



PL CUMULATIVE BIBLIOGRAPHIC INDEX NO. 41-1
NUMERICAL INDEX

Technical Entry Techni.a; Entry Technical Entry
Release No. Relea<e No. Release No.

34-224 2-S27 34-2'9, Add. I 3-NO3 34-242 9-HO5
34-225 2-W04 34-•"s30 2 K06 34-243 —) NO5
34-227 2-PO5 3-1-232 2-608 34-249 2-K02

3-PO.; 'ii -238 2-A01 34-250 1-HO6
M-229 2-,NO2 34-211 2-1?11 34-257 L-J 18

External Publications

External Entry External Entry Externsl Entry
Publication Na. Publication No. Publication No,

1 1-13046 61 i-11067 1^15 I-0089
3A 1-G1(- F,IA 1-P0CIS 137 1-«•163
4 1-13017 616 !-P069 138 I-E040

6 1-P4 48 62 I-P07O 140 i-A%'q
7 I-PO49 63 1-Hi20 141 1-Ow
9 '.-HO(41 64 I-DO87 143 1-FO375
12

I-A063
6£ i-L072 145 1-S11O6

13 1-13051
:-D13S 147 1-W017

15 1-P052
3 1-13140 149 i LL 164

1' 1-PO53
76 i-L141 :51 1-E019

18 I-K014

19 I-P054 78 1-C 102 :54 1-R'018

20 1-W05"i 80 1-P120 156 1-R'it35

21 :-N%*059 81 1-5246 15S 1-FO27

ate' 1-Pu55 83 I-\'057 159 1-T021

23 1-D 134 S4 1-L' 143 161 1-PO-26

24 1-1`056 85 I-17144 1S2 1-G011

?.5 1-0021 S6 i-Di4? 164 I-L074

_- 1-H119 87 1-0065 i66 I NO38
28 1-AO6-1 88 1-C 147 168 1-1010
29 I -W 185 89 1-BO96 169 I -S I42
.30 1-T009 90 I-D14y 170 1:A070

31 1-P65-1 91 1-D 150 172 i-W 166
32 =I01 92 I -D 1.51 174 ? -A071
33 1.'074 93 I-P121 175 1-P157
34 1-PO58 94 1 P071 176 I-K036

36 1-D037 96 1-DO66 1177 1-H020
37 1-D135 98 i-B117 178 1-NO12
.38 1-6080 100 I-5104 190 1-KO41

3S I-I'MO 101 I-DO67 184 1-RO5S
40 1-11061 105 i-5105 185 1-FO'.

41 1-D I36 103 1-A067 186 1-G0H
43 1-PO62 107 1-D153 i91 1-L!.43
45 I-DI37 109 1-P072 192 I-B118

46 1-J I43 114 1-COFs7 1.93 1-Z022
48 '-7011 115 I-P073 194 1-F078

5 .2 1-P063 118 1-x-058 197 1-S 143
53 1-G 114 119 1-14031 200 1-1137
54 1-1410.3 121 1-A068 203 1-Z023
5". I - W 1.39 124 1-0088 204 1-8025

56 1-P064 126 1-L073 208 1-A012
58 1-F024 127 1 AN" 161 209 1-N040

59 I-A065 12L 1-FOM ;.0 I-C103
60 1-13065 131 1-GO3.5 211 1 -P159
60A 1 -11066 132 1-\,'l62 212 1-F079



Z--

JPL CUMULATIVE BIBLIOGRAPHIC: hJDEX NO. 41.1
NUMERICAL INDE._

External Entry Extenul Entn• External Entry
Publication X0. Publication \0. Publication X0.

214 1-Fool 316 1-11221 411 ! Go16

%16 i-WI69 318 I -J(109 1312 l-Ld144
217 1-FO-29 319 1-H051 4L) 1-^t)83

21S i-%%7019 320 ;-11061 :' : I-j'_ IO

2.20 1-11081 .,24 1 WI95 415 1-S132

2_4 1 1-foil 326 1-3~`043 420 14039

222 I-1.049 327 i-CI(io 431

224 1 -GO13 328 !-B166 422 I-LO12
225 1-K:)4. 5Z9 1-Jolo 414 1-6009

228 I-W042) 331 I-11097, 426 i-`SIBS

23; 1-tA-t7n 332 I -134136 42' !-r+>n4

236 I-LA03 334 1-BIE7 426 1-0.30

23.1 I-LO04 337 ;-1-036 4-40 I-5250

23" I-13017 339 i-B:i[;. 4z" I-W045

2.39 1-\II?- 342 1-G037 446 1-6046

240 1-\108.3 313 1-A075 447 i-BM5

242 1-WI83 345 1-1-162 448 1-WI96
243 1-PA 6 4: 1	 1	 ) IT 449 1-1-152

25- I-Ni4,i 348 1-\;046 351 l-SI21

253 I-\043 349 1-Bi4 456 1-11032

2354 !-099 350 1-11152 457 1 L1)5S

256 i-11090 351 1-13057 458 ;-emu

2.i, 1-1-G30 332 1-P.)17 459 !-R'-48

?a9 1-.lii 253 1-13113 459. Rev- 1-13149

260 i-F031 354 !-B!19 461 1 -]1111

262 1-L145 155 1-x.49 44.3 1 -WK3

263 1 ,oI _ 3A 1-11ing 463 !-G06!

264 I-c145 3513 I-SI-n 464 1-S!-2
66 I-J1 45 361 I -C-W 45: I-\,w3

i,R I-B0%-4 366 I-P122) 169 !A!IS3

271 1-S247 368 1-B0.59 C. !-H(tr!

273 I-W031-- 'W# I-LISO 4:j 1-11.065

277 I-K(LSA 399 1-R(,U2 479 1-\WS4

27 I-A072 38(1 1-1)0116 481 1-B-2o0

278 1-EO43 38i I-HO62 453 I-P123
281 1-L043 382) 1-(:0;18 485 1-1112.3
282 i-\Vl79 383 1-RO60 487 1-1:043

28.3 1-1-0530 384 1-1106 , 489 1-5=-">?
286 1 K056 385 1-1-151 490 !-RO33
288 I-HO60 386 1-GO41 491 i-\-03-

89 I-Wi25 387 1 -EO44 492 1-RO53

290 1AV126 388 1-R 122^) 49-: I-P107
293 1-W(11	 1 389 I-\120:3 5O(. , \10.39

294 1-11160 390 1-HO63 301 i - \-0.38
. cw I-5267 392 I-\1183 02 1-3062

s -1 I-K057 394 1-D025 504 ;-S2551
34) 1-1611 395 1-GO63 5(N I-N650
301 1-FO32 396 1-G015 306 1.0017

)2 1-NO44 398 1-R08.3 516 1-HO68
3..J I-P.(K)6 399 1-\1131 511 I-8192
30' I -`.I 131 401 1-1106.1 512 i -8034
:Stn. 1-N1132 402 !-NV077 514 1-HO55
310 1-`.113.3 "A 1-1	 ;(141 518 1-13108
311 1-L 089 405 1-B0.)8 519 1-NM=4
312 1-11121 406 1-5290 524 1- 1-1035

314 I-13195 407 I-B191 523 i-110.54

315 1-1-051 410 !-3VO4.1 52b I -P 131



JPL CUMULATIVE BIBLIOGRAPHIC INDEX NO, 41-1
NUMERICAL INDEX

Ertemal Entn External Entr, External Entry
Publicat>en \n. Publication \o. RItilkation No

526 1-FI(13 0310. Rev- I-\10b6 679 : L08
&M 1-BI20 613 1-1,i36 682 I-^'tY?
532 1-\ll.0 62.? I-H066 685 1-R055
W- I-W132 62-3 I-VO41 698 i-13015
538 1 H2O1 6-7 1-\-040 699 1-1-036
=,39 1-\t-0.3 63(, 1-\t(50 701 1-EO13
5 .0 I-SI27 in i-LI34 701, Re.- 1-HO58
547 14035 634 1-L(k54 702 1-B010
545 1-13914 615 t-\'146 .03 1-IA C9
551 1-P?25 S3F. 2-H 14 704 1-HC-14
552 I-1115d 6.;9 1-1-028 7R5 !-H(>,59
553 1-1-0.35 641 1-j11_2 718 1-B!93
? ' s I-\114 546 1-110279 720 1-\l172
5>6 1-1s : °_ : 64. 1-B=02 769 1-S2%
5t,(t I-LR2s_ 645 I-W i33 7b9 1-R(U'o
a:l i-11(r0 -';9 1-1-10L57 790 1-\1IS:
572 1-8003 650 !-LI5_ .9-2 1-T(r4
574 1-P1oP 653 1-\051 793 1-0O30
5-6 1-BOA it 655 1-L013 .95 1-GO18
5b1 1-LI-53 i>b !-PO•a3 800 1 -1%008
5m 1-\-039 664 i-R't)4: 801, Rev- I 2-«07
5 j I-1!330 669 1-D(126 804 1-P(r3
591 t-[W46 6:0 1-1-•_-4.- S06 1-ji4.
593 1 -H0(15 671l I -x175 b08 1-BI37
396 l-\1040 03'2 1-L085 809 1-\108.
599 1-SI.! 6.3 1-\'143 810 1-1-101
6W 1-F104 6.i l-KC,32 821 ?-Lt'G45
60ti 1-'t M3 075 i-V'16'.- 823 l-BIS
03U4 I -L053 63:6 1-\I I, t 531 i :40.83
S!0 i-\II1S5 677 1-LS'0.5 Si i-S<M

M:_cellaneous Documents

JPL Hntr% 11711	 •'R' Entr- JPL Entr.
Memorandum No. 3epnr \o. M$SC-e 113neoaS \o.

JPL-1 i- %'050 R-4 1-VO22 lfi 1-BQ21
JPL-2 i-\-051 R 1-Bi)98 U> 1-;,-iI
T"L-3 I - \11}23 R -6 1 - \1()34 la 1 -S099
Ji L--, 1-0089 R-7 I-PO21 15 i-\013
JPL-9 '--)069 I8 I-JO92
;PL-9. Stipp. I 1-JO70 19 1-TO16
jPL-9, Stipp. 2 1-1071 Planning

2t1 I- O9.3
jPL -9, Stipp. 3 1 - jff75 Report

21 '-JO94
JPL-10 :-J072 35-1 2-J0 22 I-J(19"
JPL-11 I•M153 35-2 2-J08 23 1-j096
JPL-11. Add 1 1-J074 24 1-11097

2.5 1 -110911
JPL

JPL "R" Miccelian-ous
26 I-jf98
27 1-13132Repl,rt

2 -x'056 28 1-11100
R-1 1-\1033 4 1-\t0 S 29 I-D133

R-2 1-\1031 5 I-1)131 30 1-11101

R-3 I-T070 1-\IiSO 31 1 -J11)2

67	 y



JPL CUMULATIVE BIBLIOGRAFHIC INDEX NO. 41-1
NUMERICAL INDEX

Technical Reports

Techr icsl Entry Technical Ertr. Technical Entry

Report No. Report No. Report No.
32 . 1:0 2-1)111

32.1 I-ULM 32-59 2-S30 3Y_1_2 3-702

3l.-•2 1-55'198 327-W 2-1103 32-123 2-5`07
3-1 -3 1-GO72 32-61. 2-LI.2 37.124 3-1,06
324 i-00•?S 32-62) 2-W15 32.12 3- NGS
3i--5 1 -6073 33 -63 2-BO5 & - 12h 3-55.20
.32-6 1-C'r4 32-64 2-\512 32-127 3-;'04
32-7 1-cir-8 32-65 3-L0 32-125 3-P01

32-9 1-KO39 32-66 2-N01 32-120 1 S10
32-i0 i-x'062 32-67 2-B06 ,3_:1,0, Rev. 3- F04
32-11 2-Lt:3 32--8 -\119 32-131	 Rev. 3 506

32-12 1-M168 32-64 3-N96 4-SO3

32-13 1-\4084 32-70 22-G'S5 32-132, Rev-. 1 3-5'(13
3z-74 2-55"21 32-71 2-KO9 32-133 3-1301
S2-15 1-6065 32-73 2-Hvt£ 32-134 3-H01
32-16 1-\ 063 32-74 2_ O9 37_1:77 3-1,11
32_'7 i-15--2{X; 32 '6 2-B10 32-136 3-J1-

32-:8 1-GO-,5 32-7i 4-C 14 :32-137. Rev. 3-v-1.14
32-19 I-5'631 32-78 \5 18

3-1-138 3-K03
_20 2_55-22 32-79 2-1-06 32-139

32-21 1-A313 32 -)i0 3-E01 32-140 3-T03
2 2 ! _ stos ,-s2-81 2-W01 3-7- 141 1:^

3a_r 1-W 199 3=-82 3-5V03 32-146 3-U)3
32-24 2-B'4 32 `I+^ 2-FOi 3-2-'4i 3-\I09
32_ 25 2-5'05 32-85,5, Rev. I 2-M05 32-142; 3-1103
32-26 1-0r,23 32-86 4-5119 32-149 3-PC6
32-'8 0_ \06 323 2-RO--2 32-150 3-J01
32-29 21-K07 3-1-85 3-W1 3 34-131

„!, -^O3
3-FO-

2' 32=.0 2-609 32-'.-a 3-T('5

32-30. Rev. 1 3-CO8 32-91 3-515 33-153 3-007

3231, Vol, I	 II 2-\5"19 3--9_? 3-\5.14 :32-154 3-1108
32-31, Vol. III 3-5759 32-93 zi-CA)i 32-155 3 T ̂ =
32-32 2-L l3 3.2-94 2-xt 15 2-3^ 156 3-B02
02 -33 2-30b 32-95 2-L07 32.151 3-35.10

:32-34 2-S01 33-96 z-G02 3	 ISS 3-II05

32-35 2-H17 32-97 3 S09 32-159 3-S31

32-36 2-S13 32-97, Rev. 3-S11 32-160 3-AO5
32-57 3-BII 32-^48 2-\1.18 32-16; 3-J62
3238 2-603 32-99 2-AO2 32_ 16.2 3-G02
32-::9 ?-B13 a' - iii 2-VO9 32-763 3-\1.04
3-40 1-E07 32-101 3-HO' 32-164 3-CO3

3241 S-K01 3:-102 2-Z02 32.163 3-705
32-421 2-5412 32-103 2-H12 32-'66 3-H12

32-43 2-5VO5 32-104 2-S19 32-168 0-b39

32-4.1 2-BO" 32-111.5 2-HO9 32.169 3-H05
3 .245 2-K 11 32- i f i6 2-N,10 32-170 3-R13

32-47 2-\:07 32-107 2-003 32-171 3-S23

32.4E -1-N Q) 32-IOFF 2-KO8 32-172 3-G06

3249 2-5510 3J1-109 2-\03 32-173 3-:124

32-50 2-WW2 32-110 3-AO4 32-i,4 3-I.09

32-51 2-W13 32-112 4-GO' 32-175 3-S18

32-52 2-W 14 :32-11.3 2-R01 32.176 3-JO3

32-53 2-W11 32-114 :-1303 32-17ts 3-\120

32-54 2-%124 32-115 2 R09 32-179 3-S41

32-55 2.113 32-116 2-EW 32-180 3-H05

32.56 2-VO8 32-117 2-EO.5 32-181 3-Mil

32-57 24.101 32-118 2-5120 32-182 3-SO2

32-577 2-WO6 32119 3-LO8 32-183 4-:115



PL CUMULATIVE BIBLIOGRAPHIC INDEX CVO. 41-1
NUMERICAL INDEX

Technical Entr, T.-hnical Entry Technical E.ntry
Report No. R:P )Tt No. Report No •

32-186 3-M01 32-24.4 4-.i2.7 3_' all 4-%%09
32-187 3-\105 32-250 3-\126 3i 313 4-KO3
32-188 3-S47 32-230,Abridgt^! 4-MIS 32-3i4 4-S25
32-I89 3 333 3?-251 3-536 .32-315 4-`N15
32-190 3-BM 32-232 4-LO 32-316 4-R27
32-191 3-B16 32-252, add. 1 4-1.03 32-317 4-RO8
32-192 3-H10 32-253 4-TO9 3.1-318 4-11'06
32-194 3-LI5 32-254 3-KO2 32-3i9 4-TO-2
.3-:1 -195 4-\102 :32-255 3—NO2 32-320 4-1110
32-196 3-1-07 32-256 4-S24 32.321 4-H22

32-197 3-\123 32 -257 A_P15 32-322- 4-CO4
32-19S 3-AO3 32-159 .1-21.01 32-324 4-P114
•3=-199 :,+r 32-260 3-\f 17 32-325, Rev. 4-JOI
:32-199. Rev. 4 -JC4 3'-261, Part I 4-1-04 32-326 5-BO7
32-26 t) 3-CO.S 32-26i, Part it 4-LO5 S -?27 5-CC3
32-201 3-548 32-26= 3-EO8 32-328 4-K13
32-202 3-\O1 3-2-263 3-S38 32-329 4-BGl
32-203 3-IS05 32_2E4 4-\107 32-330 4-K11
32-221 'LHry? 32-265 3-FO9 32-332 4-SI
32-20.5 3-525 32-2656 5 ECH 32-333 5-T:1
32-206 3.':^7 32-26T 3-KOl 32-334 4-H11
3 2_-2 )7 3-R12 32-268 3-101 32-335 4-1-11
32-208 3-%t13 32-26t3 3-1)04 32-337 4-1313
32-209 3-CO9 3_.,? 5-11'10 32-38 4-633
32 •210 3-R11 :33-271 -i \ii): 32-333 4-B35
3 2-21 i 3-M28 :32-27: 3-A02 .32-340 4-CO 7
3'2 -'_ 12 3-CM 32-273 3-010 .32 341 4-B36
32-213 3-Rill 32-274 3-517 32-342 4-Lld
32-214 3-PO7 32-275 4-C11 32-343 4-1317
:32-21.5 3-\113 ;?-'''h 4-KO8 32-344 -i-\x-07

- 2 I6 4-K04 32345 ;-HOl
32217 4 - is1O 32-278 -i-S22 32-346 -t-D02
32-218 3-\'01 32-279 5-11-1 1 32-347 4-EO3
32-219 3-\O9 2.280 4-C.07 32-348 •1 L12
32-220 5-K99 '81 3-S33 82-349 5-1)03
3222 1 3-\1:31 32..282 4-EO2 2-350 4-ZO1
3222-.2 3-004 32-28:3 4-R 18 2_3_ 351 4-C13
:32-27s 3-H15 32-284 4-`,114 12 -352 4-S:,3
:32-'24 3-\102 32-286 4-\130 3:).-353 4-J05
32-225 3-K07 32-288 4-D05 32.854 4-PI3
.32-226 3-\125 .32-2289 4-- f _"; 3?-353 4-JO9
32-226, Rcv. 4-\117 3-:290 3-K05 321-356 4-L21
32-225 3-L(4 32-291 4-807 32-357 4-E10
32-22)S 3AV06 ga_2I^.3 -1-L2(i )_3^ 358 5-T07
32-229 3-1 I O 3_•-294 3-K(`4 ., 2-359 5- fO8
32-230 .3-1V 11

32•29 8_pO8 3.2-360 4-kO()
32 . 231 3-B07

x93_ 26 24-C1_ 32-:361 4-\I16
^°-132 3-107 :a_o 9 4-1(t4

2-3_ 36:. 4-K15
32-2.13 3-S:3.: 32-36:3 4-KO2
32-23 . 1 3-GO :32-298 4- EO1 2-

3:.364 4-1)03
z	 335 3-HO-1 32- •299 a"-Ki3 :3•_'-365 4-S02
32-236 3-\119 32-300 4-1108

32-366 4-\10]
32-237 3-\106 32-301 3-KO6 2-3_ 31'18 4-B15
:3 .2-238 3-119 .32-302 4-1'05 32-369 4-EO9
32-239 4 H17 32-303 3-BO8 :3.2.371 4-1108
32-241 3-138 32-304 3-S15 34 -372 4-CO5
32-242 3-RIO 32-305 4-P16 32-378 4-TOS
32-2 .14 4-R l0 32-306 3-S05 32-374 4-TO4
32-245 3-1.1-; 32-309 4-Sol 32 375 4-L13
.32-247 3-B 17 32-310 4-EO4 32-370 5 -506

4
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32 -:j7" 4-1134 32-439 4-S16 32-523 5-WC6

32-378 4-Vt36 32-440 4-LI7 32-524 5-P07

32-379 4-K01 32441 5-111 32.525 5-Hz2
3a_ 3&3 5-1304 32442 5-A08 32-527 c-N01

32-381 4-1'06 32-443 4-CO3 32-529 5-1325

32-383 5-J08 32-444 4-C20 32-53C ,-127

32-3„Q4, Rev. 4-H15 324.'5 5-PO4 3.2-531 5-5101

32-385 4-D01 32446 5-S26 32-532 5-F01

32386 5-CO5 32-447 5-P05 32-533 5-J l i

32-387 4-E0, 32-440• 4-1-10 325:34 5-COl

32-388 5-TI3 3245( 5-L14 32-335 5-1326

32- i89 4-1-01 32-451 5-J13 32-538 5-S11

3-)-3X1 4-629 32452 5-1-09 32-539 5-1-12O

32-391 4-830 324.94 5-S21 32-540 5-121

32-392 4-PIT, 32.455 5-ZO 1 32-542 5-.708

32-393 1-1105 32-458 ,=,-1322 32-543 5-J04

32-394 4-NI24 32458, Rev. 1 5-1323 32-54.1 5-JO5

32-395 4-1302 32-459 5-004 32-545 5-POi

32-397 4-S23 32-462 5 - S z 2 32-546 5-AO9

,s24198 4-M04 32-463 5-709 32-547 5-I-I25

32-39q 4-CO2 32464 5- 114 32-548 5-808

39-'C^ 4-:.113 32-465 5-\ )9 32-550 5-S23

32401 5-FO3 3-2-468 5-1-01 32-551 5-EO5

3.402 4-R06 32-469 54,05 32-552 5-NO2

32-403 5-525 32474 5-RO8 :32-553 5-K10

32404 4-1314 32475 5-1`21 32-754 5-K03

-2-405 4-C19 32-477 5-V21 32-555 5-P20

32408 44124 32479 5-S27 :32 556 5-SO.2

3.2-407 4-LO6 32-480 5-CO8 32-560 5-1113

32-408 5-G03 32-481 5-C17 12-561 5-1124

32-409 -GC 1 32-482 5-L 19 32-562 5-S13

52-411 4-`07 32484 5-CO6 32-56.1 5-1305

5-T 14 32-455 5-MM 32565 5-L 1 i

32412 5-Don 32-188 5-P::4 32-567 5-DO5

32-415 5-B02 3:489 5-009 32-569 5-AO1

32416 5-%;03 32492 5-J 16 32-570 5-F02

32417 4-S32 32-493 5-T03 32-571 5-110Y

32-416 5 I09 32-494 5-MO-1 32-572 5-RO5

32420 r cla 32-4% 5-FO1 3", 5-50.3

32-421 4-CO9 12-4477 5-AJJ 3.2-576 5-E02
32-498 5-AO6 32-177 5-S17

32-4::2, Vol. I 5-709
32-199 5-164 J2-579 5-L04

32-4`12, Vol- 2 5_J 10
32 501 5-VO3 32-580 5-P02

32 423 5-M2,
32-501 G02 3 -5p 4 5-WO4

32-424 4 C21 32-505 5-KO8 32-587 5-KO-5
32-425 5-`.V02 32-505 5-H24 32-548 5-1'10
32426 4-K013 :;1-507 5-V05 32-589 5-;02
.32-4Z7 4-V(>4 32-5(',>i 5-D02 32-593 5-1304
:52429 4-707 32-509 5-Ar,2 32-59.1 ;;-519
32-430 4-G)6 32-510 5-E03 32-596 5-H')I
32431, Part I 4-Slt' 32-512 5-Gl' 32-597 5-L15
32-431, Fart 1I •1-S19 32-513 5-PO6 32-600 5-N11

32-431, Part Ill 4-S20, 32-514 5-SI5 32-602 5-P23

32-432 5-Hz3 32-515 5-NO4 32-604 5-CIO

32-433 5-R06 3z-516 5-803 32-606 5-L18

32434 4-R19 3i:-517 5-R09 32-608 5-R26

32435 4-W 11 32-518 5-S01 32-809 5-BO6

32-436 5-831 32-320 5 S05 32-614 5-WO8

32 4 „7 5-S20 32-521 5-J15 32-617 i-J07

32-438 5-1115 32-522 5-1-20 32-619 5-507
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T«chnical Entry Technical Entry Techr.ical Entry

Memorandum No. Memorandum No. Memorandum Ne.

33 . 1 1-11034 33-52, Add. A 3-110 33-104 4-C-01

33-2 2-\117 33-52..if'-d. B 3-311 33-105 4-VO2

334 1-J 103 33-52, Add. C 3-J 12 33-106 4-DO6

33-4, Add. 1 2-JO3 33-W 3-B18 33-107 4-GO2

33-5 1-J105 33 54 3-J 13 33-109 4-L1,'

33-6 1-!008 3.2-55 3-VO2 33-110 4-1,19

33-8 1-1104 33-59 3-1102 33-111 4-NO3

33-9 1-J 106 3.3-57 3-S03 33-112 4-V23

33-10 1-D075 33-58 3-POS 33-113, Rev. 4-1`19

33-11 1-1107 33-59 3-C 13 33-114 4-GO3

33-'2 1-J108 33-60 3-1_15 33-116 4-B04

33-'--), Add. A 2-DO2 33-61 3-L16 33-118 4-BO5

33-13 1-D(175 33-62 3-LO2 33-119 4-BO6

33-13, \ ol. 1, Rev. 3 2-J 111 33-63 3-1111 33-120 4-L08

33-13, Vol. 11, Rev. 3 c-?12 33-64 3-E10 33-121 4-LO9

33-13. Vol. III, i,-v. 2 2-J11 33-65 3-Ell 33-122 4-V03

33-14 1-CO70 33-66 3-\130 33-123 4-S26

33-14, Rev. I 2-CO4 33-67 3-803 33-126 4-1107

33-15 1 N049 33-68 3-T02 33-127 4-DO4

33-16. Rev. 1 `-J04 33-69 3-L17 33-F.8 5-1,06

33-16, Rev. 2 2-Job 33-71 3-C16 33-130 4 SO8

33-17 2-CO6 33-72 3-CO1 33-131 4-A02

33-18 1 -1109 W-73 3-004 33-132 5-\VO9

33-19 2-S21 33-75 3-B04 33-133 4-RO2

33-20 2-\111 3-76 4-\!03 33-134 5-A03

33-21 2-S10 33-77 3-T04 33-137 4-1420

33-22 2-1_15 33 78 3-CO2 33-138 4-SO9

33-23 2-EO1 33'9 3-J14 33-139 5-110;

53-24 2-CO5 33-80 3-\V6? 33-140 5-L12

33-25 2-PO3 33-`= 3-S46 321 141 4-BO3

33-26, Vols. I & II 2-Jo5 33-82 s-c 12 33-142 5-1,05

3,3-27 2-riol 33-81- 3-J 15 33-143, Rev. 1 5-AO7

33-28 2-CO2 33-83, Re-.1 5 -J 12 33-144 4-C17

33-30 2-RO3 .3.3-8.1 3-\V17 33-145 4-KO7

33-31 2-1119
33-85 4-P14 33-146 -T01

33-32 2-CO8
33-86 3-S20 33-147 4-A03

33-33 2-\133
33-87 3-N10 33-149 5-T02

33-34 2-J17
33-88 3-RO5

33-15i i-\!18

33-36 2-VO1
33-89 4-t113

33-15.3 5-\'02
33-90 5-\t19

33-37 2-J1; 33-92 4-1113
33-154 -1 1

33-38 2-J 14 33-93 3-N64
33-156 5-SO4

33-39 2-316 33-94 4-S30 33-157 5-CO7

33-10 2-2\914 .	 -n^ 4-1116 33-158 5-J14

33-41 2-1308 33-96 4-Hi9 33-151,' 5-T12

3342 2-S17 33-97 4-\913 33-161 5-1119

13-43 2-JO1 33-98 4-B28 33-162 5-L 17

33. 45 3-U01 33-99 4-C15 33-163 5Af13

K -47 2-520 5-Cl1 33-165 5-MO6

3348 3-CI 1 X;-1011, Vol. 1, Part A 5-C12 33-167 5-P03

33-49 2-DO, 33-101 4-SO6 33-168 5-WO1

33-52 3401 I 33-103 4-VOI 33-171 5-1112
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Summaries

Entry Research Entry Space Programs Entry
Ranger Annual Report

c
No. Sum nan No. Summary No.

r
:'	 ( 3-AB33 36-5, Vol. II 2-ABiO 37-17, \'al. 11 4-AB 12

36-5, Vol. III 2-ABli 37-17, \'al. III 4-AB13

1	 Sergeant Annual 36-6, Vol. I ? :AB12 37-!7, \'al. IV 4-AB14
Report 36-6, \'al. I1 _-AB13 37-17, Vol. V 4-AB 15

36-6, Vol. III 2-AR14 37-17, Vol. VI 4-AB16
1 1-J113 36-7, \'al. I 2-.9815 37-18, \'al. I 4-AB 17
2 1-;114 36-7,\'al.11 2-AB16 37-18, Vol. II 4-.AB18
3 1-J115 36-7, Vol. III -)-AB I r 37-18. Vol. III 4-AB19

1 36-8 2-AB 18 37-18, Vol. IV 4-AB20
Combined BimonthlyI 36-9, \'al. I 3 _AB05

37-18, Vol. V 4-:1B21
Summary 6-9, Vol. II 3-AB0F

36-10, \'al. I 3-AB61 37-18, Vol. VI 4-AB22
1 io 68 1 .AB91 36-10, Vol. II 3-AIA08 3749, Vol. I 4-AB23

i	 Series A. Nos. 19-A 36-11 3-A309 37-19, Vol. It 4-AB24
to 44-A I-AB02 36-12, Vol. : 3-AB10 37-19, Vol. 1.1 4-AB25

36-12, Vol. II 3 :ABI1 37-19, Vol. IV 4-AB26
j	 Guided Missile 36-13 3-AB 12 37-19, "al. V 4-1LB27

Summaryl 36-14 3-AR14 -3 -19, Vol. VI 4-AB28

(	 45 toil 1-AB03 37-20, Vol. I 4-AB29

78 2-A301 Space Programs 37-20, Voi. II 4-AB30

Summary 37-20, Vol. ill 4-AB31
37-20, Vol. A 4-AB32

Jupiter Bimonthly 1 io 3 1-.AB06 37-20 Vol. V 4-AB33Summary
' I to 6; 37-1 to 37-3 1-AB07 37-20, Col. VI 4-AB34
1	 1 to 12 1-ABO 37-4 2-AB19 37-21, Vol. I 4-AB35

:37-5 2-AB20 37-21, Vol. II 4-AB36
Nuclear Propulsion 37-6 2-AB21 37-21, Val. Ili 4-AB37

Summary 37-7 2-AB22 37-21, Vol. IV 4-AB38
37-8, Vol. I 2-AB23 37-21, \'ol. V 4-AB39

1 to 9 I-AB04 37 -8, Vol. 11 2-AB24 37-21, \'al. VI 4-AB40
37-9, Vol. I a .AB25 37-2-1. \'o'. I 5-AB04

Quarterly Summary 37-9, Vol. II 2-AB26 37-22, V% +1. II 5 -AB05
Report 3-AB14 37-22, Vol. III 5-AB06

38-1 2-AB0i 37-10, Vol. I J-A815 37-22, Vol. IV 5 _AB97
38_2 2-AB03 37-10,V91. Ii 3-481.6 37-21 \'ol.V 5-AB08
38-3 2-AB04 37-11, \'ol. 1 3-AB17 37-22, \'ol. VI 5-A309
38-1 3-ABO1 3'-11, Vol. II 3-AB18 37 -23, Vol. I 5 - A1310

:38 - 5 3 -Ab02 37 - 1.2, \'al. I 3 -AB19 ",G!. 11 5 - AB11
35-6 3-AB03 :37-12, Vol. II 3-AB20 37-23, Vol. Ill 5-AB12
38-7 :3-AB04 37.13, Vol. I 3-AB21 :37-23, Vol. IV 5-AB13
38-8 4-AB01 37-13, Vol. II 3-AB23 37-23, Vol. V 5 :AB14

'7 	 3°-9 4-AB02 37-14, \'al. I 3-AB23 37-23, Vol. VI 5-AB15
33-10 4-AB03 37-14, Vol. II 3-AB24 37-24. Vol. I 5-ABI6
38-11 3-AB04 37-15,'.'al. ! 3-AB25 37-24, Vol. IJ 5-AB17

8-123 5-ABO :57-15, Vol. II 3-AB26 37-24, Vol. Ill 5-AB18
38-13 ° AB0 2 37-15. \'al	 III 3-AB27 37-• 4, Vol. IV 5-AB1938-14 5-AB03

37-i5, Vo1. 1\' 3-AB28 37-24, Vol. V 5-AB20
37-15, Vol. V 3-AF29 37-24, Vol. VI 5-AB21

Research 37-15, Vol. \ I 3-AB30 37-25, Vel. I 5-AB22
Summary 37-16, Vol. 1 4-ABO5 37-25, Vol. 1I 5-AB23
1 to 6; 36-1 to 36-3 1-AB08 37-16, Vol. 1I 4-.AB06 3^-25, ,al. IIl 5-AB24
:36-3, Vol. 11 2-AB05 37-16, Vol. Ill 4-AB07 37-25, Vol. I`.' 5-AB23
30-1, Vol.I 2-AB06 37-16, \'al. IV 4-A9o8 37-•25, Vol. V 5-AB26
36-4, Vol. II 2-f.307 37-16, Val. V 4-AB09 37-25, Vol. VI 5-AB27

I	 36-4, Vol. Ill 2-ABOS 37-16, Vol. VI 4-AB10 37-26, Vol. J 5-Ar'28
3e-5, Vol. I 2-AB09 37-17, Vol. I 4-ABll 37-2..6, Vol. II 5-A B29
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Space Programs Entry Space Programs Fatr) Space Programs Entry
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37-26, Vol. III 5-AB30 37-26, Vol VI 5-AB33 37-27, Vol. 111 5-A1336
37-26, Vol. 1N' 5-AB31 0I ". Vol. I 5-AB34 37-27, Vol. V 5-AB37
37-26. Vol. V 5-AB32 37-27..	 `	 11 5-AB35 37-27. Vol. VI 5-AB38

Astronautics Information

Entry
Abstract No.

Voi. I, Part A 1-AC01
(Abstracts 1,001-1,175)

Vol. I, Part B 1-ACO2
(Abstracts 1,176-1,329)

Vol. I, Part C 1-ACO3
(.Abstracts 1,330-1.503)

N'ol. I, Part D 1-AC04
(Abs-acts 1, 94-1,726)

Vol. II, Nos. 1-3 1-ACO5
(Abstracts 2,1701-2,185)

Vol. II, No. 4 1-AC06
(Abstracts 2,186-2,335,

Vol. 11, No. 5 1-AC07
Abstracts 2,336-2,431)

Vol. II, No. 6 1 :AC08
(Abstracts 2,432-2,529)

Vol. 11, No. 7 2-AC01
(Abstracts 2;530-2,623)

Vol. II, No. 8 2-ACO2
(Abstracts 2,624-2,715)

Vol. 11, No. 9 2-ACO3
(Abstracts 2,716-2.807)

Vol. 1I, No. 10 2-AC04
(Abstracts 2,88-2,899)

Vol. It, No. I i 2-ACO5
(Abstracts 2.904-2.990)

Vol. 11, No. 12 ° AC06
(Abstracts 2,991-3,081)

Vol. III, No. 1 2-AC07
(.Abstracts 3,(182-.3,184)

V-il. 11I, No. 2 2-AC08
(.Al,..tracts 3,185--3.294)

Vol. III, No. 3 2-AC09
(Abstracts 3,295-3,.30

Vol. I11, No. 4 2-AC10
(Abstracts 3,396-3,496)

Vn!. III, No. 5 2-ACI1
AAbAracts 3.497-3,596)

Vol. I11, No.6 2-AC 12
(Abstracts 3,597-3,698)

Vol. IV, No l 3-ACtll
(Abstracts 4,001-9,10:1)

Vol. 1V, No. 2 3 ACO2
(Abstracts 4,10,--4,201)

Documents

Entry
Abstract Na.

Voi. IV, No. 3 3-A ('03
(Abstracts 4,2021,111)

Vol. 1N', No. 4 3-AC04
(Abstracts 4,322-4,427)

Vol. IV, No. 5 3 :ACO5
(Abstracts 4,428-4,521)

Vol. IV, No. 6 3-AC06
(Abstracts 1,522-4,61(3)

Vol. V, No. 1 3-AC07
Abstracts 5,000-5,101))

Vol. V, No. 2 3-AC08
(Abstracts 5,101-5,200)

Vol. V, No. 3 3-AC09
(Abstracts 5,201-5,3.301

Vol. \', No. 4 3-AC10
(Abstracts 5,331-".'S.5)

Vol. V, No. 5 3-AC I 1
(Abstracts 5,456-5,56b)

Vol. V, No. 6 3-AC12
(Abstracts 5,507-5,682)

Open Literature
Survey

Vol. I, Part A 1-AC09
'Entries 10,901-11,575)

Vol. 1, Part B 1 -AC 10
(Entries 11,576-12,483)

Vol. I, Part (. 1-AC1 t
iEniries E!,484-13,165)

Vol. I, Part 'U 1-AC 12
(Entries 13,136-13,888)

Vol. 11, Nos. 1-2 1-AC13
(Eutlies `10,1)1-2(1,674)

Vol. 11, No. 3 1-AC 14
(Entries 20,)75-21,127;

Vol. 11, No. 4 1-AC15
(Entries 21 128-21,590)

Vo1. 1T. No 5 1-ACIA
(Entriea 21591-21,870)

Vol. II, Nc. 6 i-A(:17
('Entries 21,871-22,113)

Vol. I1,Nr.7 2-AC13
(Entri(s 2:,114-22,420)

Open Literature Entry
Survey No.

Vol. 11, No. 8 2-AC14
(Entries 22,421-22,670)

Vol. 1I, No. 9 2-AC15
(Entries D4.671-00,870)

Vol. II, No. 10 2 _AC16
(Entries 22,871-23,094)

Vol. 11, No. I1 2-AC17
(Entries 23,095-23,310)

Vol. 11, No. 12 2-AC18
(Entries 23,311-23:514)

Vol. II1, No. 1 2-AC19
,Entries 30,001-30,201)

Vol. III, No. 2 2-AC20
(Ent&- 10,02--30,404)

Vol. I11, No. 3 2-AC21
(Entries 30,405-30,624;

Vol. III, Nn. 4 2-AC22
(Entries 30,(25-30,844)

Vol. III, No. 5 2-AC2.,
(Entries 30,84,-,--31;145)

V'ol. III, No. 6 2-AC24
(Entries 31.14641,373)

Vol. IV, No. I 3-AC,.
(Entries 40,00110,202)

Vol. IV, No. 2 3-AU 14
(En,-ies 40,203-40,453)

Vol. IV, No. 3 5-AC 15
(Entries 401,454-40,728)

Vol. IV, No. 4 3-AC16
tEntrics :0,729-4',018)

Vol. IV, No. 5 3-AC17
(Entries 41,019-41,268)

Vol. IV, No. 6 3-AC15
(Entries 41,269--91.476)

Vol. V, No. 1 3-AC 19
(Entries 50,001-50,205)

Vol. V, No. 2 3-AC:20
(Entries 50,206-51),417)

N'ol. \ , No. 3 3-AC21
(Eniries 50,418-50,W%

Vol. V, No. 4 3-AC22
(Entries 50,670-50,951)

V•)l. V, No. 5 3-AC23
(Entries 50,952-51.,270.)

Vol. 1', No. 6 3-.AC24
(Entries 51,271-51,483)
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Reports and Open	 Entry Literah^re Entry Entry
Literature	 No. Search No. Translation No.

Vol, VI, No. 1	 4-ACOJ 102 1-AC19 5 1-AC36
(Abstracts 60,001-60,307) 143 1-AC22 6 1-AC37

Vol. `. 1, No. 2	 4-ACO2 149 I-AC23 7 1-AC45

(Ahstracts 60.308--60,603) 152 1-AC24 8 1-AC46

Vol. VI, No. 3	 4-ACO3 160 1-AC25 9 1-AC39

(Abstracts 60,604-60,929) 177 i-AC33 10 1-AC41

Vol. 11, No. 4	 4-AC04 182 1-A(:26 11 1-AC47

(Abstracts 60,030-61,248) 186 1-AC27 12 1-AC42

Vol. VI, No. 5	 4-ACO5 195 1-ACT) 13 2-AC32

(Abstracts 61.249-61,60.1` 190 1-AC3I 14 1-AC44
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