Contents

Preface.......ocoooooiiiiiiii e e viii
ACKNOWIEAZEIMENLS ........c.oooviieiiieiiecieeieecte ettt ettt a e e aeessaeeteessneesseas xi
FOreWOrd.........ccooviiiiiiiiiiieeee e e Xiv
DediCation ...........cooiviiiiiiiiiiceee e Xvii
Prologue ........c.oooiiiiiiiiiiii e e xviil
1 The Space Shuttle and the Space Station................c..coccoooiiiiiniiiiie, 1
A Plan for the FULUIE........ccoiiiiiiie e 1
The Age (and Aging) of APOLLO......ccueiiiiiieiiiieieeiee et 3
Building a Modular Space Station ............ccoeeeverieiinieneiiee e 8

2 Shuttle and Salyut: A Lost Opportunity ............c..cccceoiiiiiinieniieneieneeene 10
The Proposed Shuttle-Salyut Docking MiSSION .........coeevuereenerienesieneeienieeeeens 10
The ‘Original’ International Space Station ............cccceeeeririieneiieneeeneeeeeeens 17

A SOVIEt SPACCLAD? ... 24
The Demise of Shuttle-Salyut ........cc.oeoviiieiiiiieiieeee et 25

A Return to SKYIab? ....c..oviiiiiiiiiiiiee e 29

3 The Price of Freedom.............c..cccocoeiiiiiiinininiincnececcceeeeee e 36
Shuttle Supports Space Station Freedom 1984—1992 ........cccccoveiiiiinincninnnne. 37

An Industrial Space FaCility ........cccocieiiiiiiiiiiierieeee e 50
From a Concept to a Real Program............ccoccoeiiiiiiiniiiiiienc e 51
SUMIMATY <.ttt ettt et sat e e sae e et e bt e eateebeesbeenaeenanees 52

4 Putting it Al Together.............ccooovieiiiiiiiiice e 54
FIEht PIANNING ....eitieiiiiiee ettt st 54
Processing the HardwWare ............ocoeoueiiiiieiinieeeeeeee e 58
Preparing t0 FIY....oo.ooiiiiieee e 58



Vi

10

Contents

Chess 0n @ Large SCAle ......ccoeviiiiiiiieiiieeee et 67
Launch Pad to SPace .......ccueviiiiriiiiiiiiiiiiecetsccce e 70
Launch Date FIUIAITY.......coeeieriiriiiiniiieeiceciesiceene e 79
REAAY 10 GOttt 81
The Human Element...............ccccoocoiiiiiiiiiniiiiceececceeeee e 82
Re-Learning Old SKilIS ......cceeriiiiiinieiiierieee ettt 82
Shuttle Crew TIalniNg «......cooerveriiriiniieieieeeeeteeeee ettt 83
ShUttle-Mir CIEWING ......ovueiiiriiiiiiiieieeteie ettt 90
BY the NUMDETS...ccutiiiiiiiiiieeie ettt sttt e saaeeaeees 104
Getting TRETe. .........oocviiiiiiiee ettt 106
From Pad t0 Orbif........coiiiiiriiiiiriiiiiiiiecicccteeee e 106
Ground CONIOL ....c...couiiiiiiiriiiiricieet et 108
The Shuttle Rendezvous Profile............coceeciiiiiiiiniiiiiniiiiniicieiciencsecneees 111
Development of Shuttle Rendezvous ..........c.ccoceveriniininiininiinccecceene 112
Shuttle Docking Prospects and Capability........cccccoceverienienniininieniiienicieeenn 119
Orbiter DOCKING SYStEIM.....eouiiiiriiiiiiiiriieiiereeteseee et 120
Shuttle Docking Profile.........c.cooiiiiiiiiiniiiiiiiicccseee e 123
Experiences Recalled .........cocooiiiiiiiiiniiiiiicecceccseee e 131
Shuttle-Mir 1994—1998..........ccooiiiii e 136
A Cosmonaut on Shuttle, an Astronaut on Mir..........cooovvvviiiiiiiiiieiiiiiiieeeeeeeeeeen. 137
The Shuttle-Mir Joint US-Russian MiSSIONS.......c..cccereeviirienenienenienenienennens 138
Lessons from ShUttle-IMiT ......cc.ooviviiiiiniiiiniiienceeecceeese e 148
The Docked Phase ...t 152
WelcomeE ADOAT ......couiiiiiiiiiiiiiiiec ettt 152
RMS Activities During Shuttle-IMir .........oocveeiiiiiieiiieieiieeiceceecese e 153
Shuttle-Based EVA at MiT.....c..c.cocoiiiiiiiiniiiiieiceie et 158
Experiments and OUtreach ............coeviiriiiiniiiiniiicneccsecesece e 162
Crew Transfers and Loadmasters...............cc.coceviininiininninenncnenenecieeeenn 169
THE CAITICIS ...ttt ettt ettt sttt st s naeeanens 170
The Stowage FaCIlities .......cccveriiiriieniieiieeie ettt 176
A MOVING EXPEIICIICE ...eovviiiiiiiiiiiieiiiiceee et 183
Getting Backi.......c..ooooiiiiiii e 192
LBAVINE .ttt ettt et et et sttt e st et ettt et e e nateeareas 192
Undocking the ShUttle........c.cooouiiiiiiiiiiniiiicieceee e 195
Recumbent S@AtiNg..........coueriiriiriiiiiiiinieeiere et 198
ComiIng HOME ......oiuiiiiiiiiiiniicieeeeet e 201

SUIMMATY <.ttt ettt ettt ettt sttt st s be et be e et et e e enee 207



Contents vii

CloSIng COMIMENES .........cc.ooiiiiiiiiieieieee ettt ettt ettt st be e sbeeneens 209
ATEETWOI.........ooviiiiiiiiiiii e e 212
ADDIevIations ..........c.ccoiiiiiiriiiiiiiciee e 214
APPEINAICES.......ooeiiiiieiieeie ettt ettt s e et e e e et e taeebeennaeeareas 218
BibLiOGIrapRy ........ccoiiiiiiiieece e et eareas 233
ADout the AUthOL ..........ccooiiiiiii e 237
Other Works by the Author ..o 239



2 Springer
http://www.springer.com/978-3-319-49768-6

Linking the Space Shuttle and Space Stations

Early Docking Technologies from Concept to
Implementation

Shayler, D.].

2017, XX, 248 p. 122 illus., 107 illus. in color., Softcover
ISBEN: 978-3-319-49768-6



