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Red Socks

JPL's October 1957 Repsonse to Sputnik

Trajectory to the Moon and Return




NA POCATKU BYLA VEGA



360 kg nakladu

Mésic, Mars (1960), Venuse (1961)




Jenze...

1) Peni:ze.
2) Priority.
3) Atlas-Agena.




Mariner-A

Venuse (1962), dva korekéni manévry.

Mariner Interplanetary
Spacecraft




Mariner-B

Dvakrat Mars (1964), dvakrat Venuse (1965).
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Voyager — obézna drdha Marsu a Venuse.

Navigator - Merkur, Jupiter, setkani s
kometami, pruzkum Slunce.




DALSI PLANY



Sunblazer

Puvodné 4,5 kg,
nakonec 18 kg

NASA + MIT

Prvni 1968, pak

1972, pak 1973,
pak zruseno.




Cesta k Venusi




Voyager k Marsu a Venusi

PLANETARY ORBITER

DATA RELAY







Voyager: druzicova a pristavacl c¢ast

Jeden Saturn V, dva pary sond.
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SPED

Supersonic
Planetary
Entry
Decelerator







Elektricky pohon k Marsu
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EVROPSKA KARTA



41P/Tuttle-Giacobini-Kresak (1973)




MESO (MErcury SOnde)
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SOREL

Solar Orbiting Relativity Experiment




Asterex/AGORA

Asteroidal Gravity Optical
and Radar Analysis
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Piazzi (Italie)




Sovetsko-evropskd Vesta




Engine installation ignition
while flying round Mars

Communication contact

small stations and Mars rover

e : \\\‘ with the penetrators
rajectory correction Communication contact with the ¥ \
s

/
Z

Flight Earth — Mars

n to the support

Start from the support
satellite orbit

Second asteroid fly-by

Mars - Comet
trajectory correction

Comet fly-by f

v<3..15kms

> Correction of the trajectory
to main asteroid target

Braking of the approaching module ,' Separation of the approaching
7 module with the penetrators

s

Manoeuvre of the orbital vehicle turmning

Landing of the 2z NPy
ng Av=100 m s~', asteroid diameter >150 km

penetrators

Communication contact with

the penetrators; approach velocity <4 km s
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TV camera



VABENI KOMET
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Studie 1971 JPL

6P/d Arrest
0,18 AU od Zemé duben 1976




Interplanetary Monitoring Platform

Projekt Goddardova kosmického strediska.

Start 11/1976, 4/1977 setkani s 26P/Grigg-
Skjellerup.

Navrat k Zemi - cesta ke kometé 21P/Giacobini-
Zinner.




Cesta ke komete Encke

JUPITER GRAVITY ASSIST
TRAJECTORY
FT= 1200d VR~Okms-‘

BALLISTIC MISSION
TRAJECTORY N\
FT~950d Vps 0-4kms™

. (o

JUPITER SWING BY
SEP TRAJECTORY 53

FT~ S00d VR~0kms'

DIRECT BALLISTIC
TRAJECTORY
FT~ 110d Vg 7420km#

JUPITER AT @

COMET AT LAUNCH

PERIHELION

ORBIT OF
COMET ENCKE




Mariner-10 ke komete Encke

IMAGING SYSTEMS

MVM73 150cm MM71 SOcm
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Helios-C k 2P/Encke

Hgh Gain
Antenna

Imaging System

Despun
Platform
Neutral Gas lon Mass
Mass spectrometer Spectrometer
L}:__f B e T D
DC Magnetometer Photopolarimeter Optical Particle 56 Mearolomoter
Deteclor ? -
Plasma Experimen .

\ Impact lonizaton Mass Speclromeler

Mn&ou/rse Thrustcr‘\
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Precession Thrusler Precession Thrusler




800 x 800 metru




i SOLAR SAIL




Kometa Tempel-2
2700 kg sonda

870 kg rtuti (!) pro
iontové motory

64 m slunec¢ni baterie,
25 kW.

Start cervenec 1985.

Tempel-2 cervenec 1988
(tri prlety).



THRUST ASSEMBLY

SCAN SCIENCE

SOLAR ARRAY
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Halley Intercept Mission

SIDEWARDS-SCANNING
INSTRUMENTS AN

SCAN
MIRROR #1

DUST
SHIELD

N.A. CAMERA

TARGET 8ODY
TRACKERS

HIGH-GAIN
ANTENNA

FORWARD-LOOKING

INSTRUMENTS
(HIDDEN)

LOW-GAIN
ANTENNA

THRUSTERS
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PURPLE PIGEON



Fialovy holub

* Sluneéni plachetnice k Halleyové
komete.

* Sonda mapuijici Venusi radarem.

* Sonda na orbitu Saturnu s modulem na
Titan.

* Sonda na orbitu Jupitera s modulem na
Ganymed.

e Cesta k nékolika asteroidum.

e Roboticka zakladna na Mesici.



,Holub"“ na mésici Ganymedes




,Holub"“ na Marsu

1981 a 84 dvojice mobilnich robotu.
1500 km béhem dvou let.
200 az 250 kg.

Kazdy ma robotickou pazi, kameru a
pftistroje pro geochemickou a
biologickou analyzu.

Jedou spolecne.



72IVOT PO VIKINGU









1) Maly mobilni robot na 100 m kabelu.

2) Nezavisly 100 kg robot, ktery pojede
kilometry.






40 hodin letu, 8000 km.







VELKA CESTA



Pioneer Outer Planets Orbiter




1977 :

J-S-P

J-S-U-N
J-S-U-N-P
1979
J-U-N
1995:

J + neco




Dva nosice

Titan III (700 kg)
Saturn V + Centaur (4300 kqg)



Navrh Amesova strediska

Vysadkovy modul do atmosféry Jupitera.




TOPS

Thermoelectric Outer Planet Spacecraft




1970 — Nixon hovorli o misi
,K tajemnym vnéjsim planetam
slunec¢ni soustavy"“.

1974 n. 75 - testovacli mise,
z roviny ekliptiky - pruzkum
Slunce.

1977 - dvojice J-S-P.
1979 - dvojice J-U-N.



Mariner Jupiter-Saturn

Stavba na vlastni pudé - JPL NASA.




Deset tisic trajektorili letu!

Mariner Jupiter-Uranus

HIGH GAIN ANTENNA
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Mariner-11 a -12: Nomad,
Pilgrim, Planet Trek.
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RADAR NAD VENUSI



VOIR

Venus Orb:l.t:l.ng Imag:l.ng Radar

3 o 1”"{‘ ‘1“ 3 “f o N :

1986 pet mésicu, 600 m detaily.

(Dnes Portoriko - 100 m.)



Stavebnice

Slunec¢ni panely:
zalozni z Marineru-

10.

Elektronika: zalozn
z Voyageru.

Vyskomér: z mise
Pioneer Venus
Orbiter.

Zobrazovacli radar:
mise SeaSat.
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1981: Reagan narizuje NASA
ukonc¢it jeden velky program







POZDRAV Z PEKLA VENUSE



Venerochod

Dlouhodobé pracujici stance.



PLANETARY OBSERVER



Low-Cost Exploration of Solar System

Solar Science Exploration Committee
Venus Radar Mapper (Magellan)

Mars Geoscience Climatology Orbiter
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Contingency
Sample Storage

i
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Mars Ascent Vehicle

Lander
 Collection/Stowage

Contingency .
Sample Caniste'



Mars Rover and Sample Return
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MARINER MARK I1I



Orbitalni pruzkumnik

B RF module

ower :

module * Lahtea)
/] “ module

Propulsion
module ﬁ

instrument
platform
module




se slunec¢nimi bateriemi

Solar
array
power
module




Pruletova sonda s vysadkovym modulem




Odbér vzorku

Sample-return
module
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Comet Rendezvous/Asteroid Flyby

Saturn Orbiter and Titan Probe
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1990 start

Asteroid 772 Tanete, kometa Kopff




CRAF v podobé do roku 1986







CRAF finale







Comet Nucleus Sample Return
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HVEZDA SMRTI
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Shuttle Payload Integration Facilitx




Kveten 1986







,Sipka do Slunce“

JPL

1982 JPL
PLASMA= 117 kg 1989
+ IMAGING PLASMA P/L= 133 kg
1100kg/700W 1250kg/400W
STS/Centaur Titan/Centaur

AV - EJGA AV - EJGA
> $1300M $1000M




NORTH POLAR PASS




ISPM puvodni




Kveten 1986







Galileo - jak sel cas

JANUARY ‘82 FEB/MAR ‘84 APRIL ‘85 MAY ‘85 MAY '86 OCTOBER '89
3 STAGE WUS 3 STAGE WS CENTAUR 2 STAGE WUS CENTAUR 2 STAGE IUS
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EVROPA ZNOVU NA SCENE



Slunec¢ni sonda

HIGH GAIN ANTENNA
REFLECTOR

WIRE BOOM ™
PLASMA WAVE N
EXP, i




Mars Kepler Orbiter (1988)

EARTH

LOW-GAIN

ELP/PWA R
L V ANTENNA

HIGH-GAIN
ANTENNA




Mercury Orbiter (1992)




KOLA NA PLANETACH
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150 m/hodinu, celkem 50 km.
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Mars Ball










'l""'\-'-—-\.-'..._--l-r P ) —
R e
i . ;h--;-ldhﬂ__-u.r

]
-

'-"'"'-_L'-'?_‘:_-"\-F B .-Hu-#r e :‘_ :: %

e







KRIDLA NAD MARSEM



Tri mise po ¢tyrech letounech.
Rozpétli 21 m, trup 6,5 m.
Odhazovani sond cestou.

7 az 31 h, 10000 km.







GUS FREDERICK






NA MARS ,, INTELIGENTNE"



,Inteligentni" pristavaci platforma
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Mars Astrobiology ExPlorer—Cacher




ZAKLETE PLUTO



1967: raketa Starlet, sonda
Starlite (11 kg).

1989: Pluto-350 (Delta-II,
mala subsonda).




Pluto Fast Flyby (1992)

Chemické baterie (!), Titan IV/ Proton







Pluto Express/Pluto Kuiper Express




BITVA O KAMEN Z MARSU
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Dekuji
za pozornost!

Ing. Tomas PRIBYL
tomas.pribyl@seznam.cz
www . kosmonaut.cz



