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By James Michael Snead

INTRODUCTION

W en aessn te atonal 
ae Conl on ne   

esent T ae lea s 
saefan son fo ea en e 
sa  anstaton s elan 
eas etae as te ols 
eatest saefan naton e ent on 
to state s ese to establs a ne 
st ban of te ae foeste 
 ae oe t te st  
 snn of te  atonal 
efense toaton t te esent 
state n oe to antan eas 
lta sea e st alas be 

on te ttn ee  st le te a 
te lan te sea sae as beoe a 
warÀghting domain. We must have 
ean onane n sae 
en ts onane ll ee 
eelon not onl ne lta sae 
sstes bt saefan losts to 
elo an sstan foaeloe 
esonnel an sstes n tes of 
peace and conÁict.

Teestal losts aabltes 
sotn foa eloe ean 
foes ae l e ots oeal 
e assene an ao tansot 
an lta oonents lta 
ateel aes an losts lannes 
ll nee to oe oaable 
saefan losts aabltes 

to sot  lta esonnel 
an aabltes foa eloe to 
space. It is difÀcult to conceive of a 
 ae oe an a  ae 
a an effete oeatonal 
aabltes n sae absent s 
saefan losts aabltes 
ene establsn an ean 
saefan losts nfastte s 
essental fo eetn te esents 
ae to ae ean onane 
n sae an etn ea to ben 
te ols eatest saefan 
naton at ll oe as a sse 
s tat eas aeosae nst 
no as te nstal aste to 
eelo an stat elon te neee 
loeallta saefan 
losts nfastte

(Photo Source:  dreamstime.com)
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SPACEFARING LOGISTICS 
CAPABILITIES
Drawing upon the deÀnition of military 
losts saefan losts an be 
deÀned as follows:

Spacefaring logistics is the 
science of planning and carrying 
out the movement of humans 
and materiel to, from, and within 
space combined with the ability 
to maintain human and robotic 
operations in space. In its most 
comprehensive sense, spacefaring 
logistics addresses the aspects of 
spacefaring operations both on the 
Earth and in space that deal with:

1. Design and development, 
acquisition, storage, movement, 
distribution, maintenance, 
evacuation, and disposition of 
spacefaring materiel;

2. Movement, evacuation, and 
hospitalization of people in 
space;

3. Acquisition or construction, 
maintenance, operation, and 

disposition of facilities on the 
Earth and in space to support 
human and robotics space 
operations; and

4. Acquisition or furnishing of 
services to support human and 
robotics space operations.

Note:  This deÀnition was originally 
eeloe b te ae osts 
Tenal Cottee of te 
ean nsttte of eonats 
an stonats

on ba to te fonn of te 
nte tates bln natonal 
losts nfastte as netaen 
to oote oee an lta 
efense Tansfon ea nto 
a te saefan naton ll ee 
natonal nestents n a saefan 
losts eeafte efee to as 
astolosts nfastte 
sotn l oeal lta 
an eentall ate ses 

stablsn ts ne nfastte ll 
ee ate an ne aabltes 
Tese aabltes ll nle 

tansotaton to fo an tn sae 
an on te oon an as an 
abtaton faltes n sae an on 
te oon an as an assoate 
onaton an oan an 
ontol aabltes

Te abtaton an tansotaton 
fntonal atete of s an 
astolosts nfastte  as 
son n e  ol be eloe n 
tee ases

 Phase A:  essn lo at 
obt  elal an safel 
an eatn te ntal sae  
astolosts nfastte

 Phase B:  ann te  
oon astolosts nfastte 
an etenn ts to e an 
eostatona at obts s 
te atoon aane obts 
lna obt an te lna sfae

 Phase C:  tenn te oon 
astolosts nfastte 
to sot an an obot 
eloaton of as neaat 
asteos an toot at
as sae

e   stolosts nfastte abtaton an Tansotaton ntonal tete (Source:  J.M. Snead, U.S. Air Force).
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ase  of te nfastte blot 
ll elae oenent an 
oeal an tansot to  an 
establs te ntal eanent losts 
oeatons n  Tese sae 
faltes sla to o an lae 
 aots ae sae ll enable 
te ntal foa eloent of  
ae oeae a esonnel 
an ateel le also enabln 
expanded commercial and scientiÀc 
oeatons Te ase  eanson ll 
sot  ae oe oeatonal 
aabltes to otet an efen tal 
 oeal an lta sae 
aabltes an ean te oteton 
of te nte tates an ts alles fo 
attas to o fo sae ase 
 ll also sot te eanent 
etn of eans to te oon an 
enable a  ae a to eet  
leal atot an ene assstane 
to  oenent oeal an 
ate oeatons toot at
oon sae ase C ll sot te 
ean an eloaton of as 
an otental fte  oeal 
oeatons to ne asteos fo natal 
esoes neee b an eann 
ean sae entese

BUILDING SUBSTANTIAL 
LEO HABITATS
eal  eas ao obet  enlen 
an eal ato of a sene 
Àction stories, stated, “Get to low-earth 
obt an oe alfa to anee 
n te sola sste  enlen as 
efen to oet ss sn eal 
olsona ltaton tat s stll 
esent en eelon nonnlea 
sae lan sstes o ts eason 
ase  ees establsn losts 
faltes n  to eee an ose 
esonnel an ateel tansote 
fo at an enable oeal an 
lta sae oeatons bosl te 
ne faltes ll nee to be sbstantal 
to sot a eanent ean 

saefan esene nln fo 
eale a  ae a sae
nn oeatons an a on sae 
tos nst

Te nte tates blt to faltes n 
te lab ae taton an te 

ntenatonal ae taton  Te 
eto se to elo tese to sae 
stations substantially inÁuenced their 
esn

n te s ollo oa 
s ontatos bean esnn 
a sae staton to elo sn te 
ense atn  oet Calle lab 
the Ànal design was a space station 
fabricated from a modiÀed Saturn V 
tstae oen oellant tan 
see e  Ts enable te ente 
sae staton to lan nto obt sn 
a snle lan tn a atte of os 
afte te aal of te e lane 
seaatel te staton as oeatonal 
en lane n  lab 
oe   of abtable ole fo 
a e of teeeal to te ole of 
a  ft oe o   e eson 
t eonstate te ale of assebln 

e   atn  an ele se to an te lab ae taton an lab Ctaa 
llstaton (Source:  National Aeronautics and Space Administration [NASA]).

 s lannn to se 
te ne atn lass 
oet to estat an 

sae eloaton 
ssons an lan lae 

sae obes to stant 
ats of te sola sste
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sae statons sn lae oles 
an ale ntenal ole to oe 
aon

n ontast te  as asseble fo 
salle oles ts assebl ee 
 ae ttle ssons alon 
t ltle ssan an ean 
nanne lanes Te  entl 
as abot   of esse 
ole fo a a e of s
abot   e eson

Toa  s oletn eeloent 
of a ne atn lass oette 
ae an ste  see e 
 st onee n te s as a 
eate of te ae ttle  
s lannn to se t to estat an 
sae eloaton ssons beon  
an lan lae sae obes to stant 
ats of te sola sste s te  
lan of te lab eonstate an 
nanne eson of te  an be 
se to lae lae abtaton oles 
nto 

t te o ssebl alt otse 
e leans ee te  aete 
 oe s no ben blt abtaton 
oles  to  ft aete 
    ft lon ol be blt as 
 aloas e  llstates a  
sae base sn to ole esns
one  aete oeatons ole 
an to  aete ana oles 
 Ts sae base ol be an  
abtat son n ase  of e 

In the 1960s, when NASA was Àrst 
onetaln te esn of lab 
one ea onsee as to ese te 
oellant tans of te oet on obt 
fo esse abtaton n 
te eal eas of te ae ttle 
oa esn te etenal tan n 
ts anne as also ealate Te 
 sae base ol ee tee 
 ssons on tee sets of 
 oe oellant tans To of tese 
setstose lann te to ana 

olesol be nooate nto 
te base to stoe a en te anas 
ae eesse Tese eose 
tans ol be ostone beteen te 
to anas  tss ol oe te 
sttal fonaton fo assebln 
te base Te tss ol also see 
as a sae o fo assebln an 
sotn ote abtats an sae 
eles ts alon te tss ol 
oe llnaton en te nese 
of te base s n sao

Te t  oe ol ean 
attae to ts aloate oeatons 
ole Te oeatons ole ol 
be fabricated using a modiÀed SLS core 

oen tan t te etane  
oe onete nto sle esse 
abtaton fo e ates eeaton 
an tann te total esse 
ole ol be aoatel   

stable fo a e se of abot  at 
  e eson

Te sae base nooates to sae 
anas to oe assebl sen 
ea an tann aabltes neee 
fo otne saefan oeatons see 
e  et fo te alo an 
te nteo oatents ea sae 
ana ol lan as a snle  
aloa Te ote sae oos an te 
ote otete a otet aanst 

Figure 3:  SLS Block 1B ConÀguration With the Orion Spacecraft and Possible Unmanned Payload 
ConÀgurations (Source:  NASA).
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oeteoo an sall ebs at 
an el elate te teeate n 
te ana n stle alo enables 
esonnel aess to sae Cao 
oles an sae eles bot 
into the hangar are Àrst secured on 
the retractable cargo Áoor. The main 
ana e an te seal o 
ba an be seaatel eesse 
Te antenane oatents 
oe benleel anosts an 
ea ess tnnels onnet te 

oatents to te oeatons ente 
attae aboe te to anas  loe 
aess tnnel oes aess to sae 
eles asseble an see at te 
sae o see e  

t esn foetot te bas 
oeatons ole an anas an 
be se to asseble ote sae 
faltes an saess o eale 
te saes son n e  
nooates a eson of te sae 

ana to enable astolostal 
oeatons at ote loatons s as 
sen lna lanes le n lna 
obt

 sn a b an soe esn ee 
te anas ae nooate nto te 
hub and modiÀed operations modules 
ae se as soes sbstantal 
abtats an be asseble e  
sos a bas abtat t fo soes 
asseble at te sae o  Ts 
conÀguration would require seven SLS 
ssonsfo fo te soes an tee 
for the hub. An expanded conÀguration 
t  soes s also son  ote  
 eo son tese onets s 
aalable at ttsotbeo
at n

Ts bsoe esn enables te 
abtat to otate abot te b to 
produce artiÀcial gravity in the spokes. 
s son n te taa llstaton n 
e  te soe ol be e 
into 14 useable Áoors. Each Áoor would 
be abot   n aete t abot  
  of useable Áoor area. Each spoke 
ol ae   of Áoor area. The 
basic four-spoke conÀguration, housing 
abot  eole ol ae  

 ft) of Áoor area, with 
sbstantal atonal sefl ole 
in the hub. The 12-spoke conÀguration, 
t    ft) of Áoor area, 
ol aooate abot  eole 

an losts sstes fnton best 
n a at enonent Ts enables 
onentonal foo eaaton batoo 
oeatons eal oees an 

n stle alo 
enables esonnel  
aess to sae

e    ae ase t To ae anas an a ae ae o (Sources:  J.M. Snead, U.S. 
Air Force; Isiah Davenport and Dennis Stewart, Veridian).

e   ae ana Ctaa (Sources:  J.M. Snead, U.S. Air Force; Isiah Davenport and Dennis 
Stewart, Veridian).
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oseeen sees an eases 
leann  slls an esses otatn 
te abtat at to eoltons e 
nte ll eate a aable at 
enonent fo nea eo ee 
te soe attaes to te b to as 
gravity at the outer Áoor. Most human 
operations will occur in the outer Áoors, 
ee te at anes fo tat of 
te oon to tat of as Ts oes 
an enonent fo eeentaton 

of boloal an eanal sstes 
oeatons at lna an atan at 
leels

AIRCRAFT-LIKE,  
EARTH-TO-ORBIT  
TRANSPORTATION
s Coeal Ce oa ll 
enstate ean an sae aess 
sn sstle sae asles n 
aton to tansotn  astonats 
to te ntenatonal ae taton 

tese an oe an ntal an 
tansot aablt le bln te 
 sae base oee as te base 
beoes oeatonal an eanson of 
an oeatons n  an beon 
s netaen aaftle aess to 
sae st be oe sn ne 
aabltes

Te nte tates as se aaft
le aess to sae statn t te 
Àrst aerospaceplane studies in the late 
s tanle bs  oe 
   ae sse otae a 
tostaetoobt TT saelane 
fo tansotn assenes to  see 
Figure 8). When NASA Àrst developed 

e    ae ase t a oe aes (Sources:  J.M. Snead, U.S. Air Force; Isiah 
Davenport and Dennis Stewart, Veridian).

e   ooe otatn ae abtat sseble at te ae o (Sources:  J.M. Snead, U.S. 
Air Force; Isiah Davenport and Dennis Stewart, Veridian).

e     esae etseent fo 
tanle bs oe    ae sse 
Te Totaetobt on  aelane 
s en eae fo an (Source:  MGM 
Studios).

s Coeal 
Ce oa ll 
enstate ean 

an sae aess 
sn sstle sae 

asles

C onal  ole   be   nte      



te ae ttle n  t as 
Àrst envisioned as a TSTO system. 
e to tenolo ol an bet 
onseatons a atallesable 
esn as aote n te late s 
oen eeloe a as snle
staetoobt T esn alle te 
esable eona ae ele 
 tat se a sle to assst 
taeoff oen oose to bl a 
otote of t fo te feeal oenent 
at a ost of  bllon see e  

esonn to te eeloent of ne 
tenoloes fo s ae ttle 
oa e esable oet ennes 
teal oteton an oellant 
tans an oens eesson of 
conÀdence in building a spaceplane, 
te   oe enee ts stes of 
anne sae aess sstes t te 
 oe eonatal stes son 
 at tatteson  oe ase 
o te Tansatose ele T 
Project OfÀce was established in 1983. 
ao afae oanes ee lae 
ne ontat to eae T onets 
eeal asT an TT onets 
ee oose nln te  
After evaluation, the TAV Project OfÀce 
selete a oen TT esn to se 
as te baselne fo fte tenolo 
eaness an sson assessents 
see e 

Ts TT T onet ol tae off 
an lan on a na s son n 
e  atn te seonstae 
orbiter to the Àrst-stage carrier aircraft 
onl ees a stana aaft t 
ne ate an fele te T taes 
off ne et oe lbn to ts 
se altte of  ft t te 
appropriate location, modiÀed Space 
ttle an ennes no efee to 
as the RS-25) on the Àrst and second 
staes ae tne on Te T efos 
a oo lb to  ft ee 
te obte seaates fo te ae 
aaft le te ae aaft etns 
an lans at te base te obte 
ontnes to  en ts sson s 
olete te obte eentes an 
lans noee st le te ae 

ttle obte on n e  te 
T obte s sla n oeall se to 
te ae ttle obte n nanne 
ao eson an a ee assene 
eson of te obte ol ost 
lel be eeloe on te T 
tansotaton fnton son n ase 
 of e 

In early 1985, the TAV Project OfÀce 
olete ts foal sson analses 
an tenolo eaness assessent 
Te assessent as one e te 
criteria deÀned by an Air Force General 
OfÀcer steering group formed to oversee 
te T stes as ts as eete 
to beoe a ao aston oa 
le te  C an  nea 
at  ase on te assessents 
faoable eslts  foall 
eoene statn fllsale 
eeloent of a TT T sste 

e   oens ate s esn of te 
esable eona ae ele  
(Source:  Boeing).

e   oens  Totaetobt T 
Conet  To atn of te eontae bte 
to te sttae Cae aft an otto 
eaaton of te bte o te Cae aft
te ont ee te bte ens ts sent to 
bt (Source:  Boeing U.S. Patent 4,802,639).

e   Te oen TT T bte (Sources:  
[Top] Boeing and [Bottom] J.M. Snead).

   sao
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Ts ol ae le to an oeatonal 
manned spaceÁight capability in the late 
s le ts eoenaton as 
not se b te  oe fo oe  
eas eas aeosae nst as 
a te nstal aste neessa 
to netae eelon fllesable 
TT Ts aable of aaftle aess 
to sae

at s atlal otant to 
nestan s tat te  oe onl 
oeates aaft tat ae been 
airworthiness certiÀed—unlike the 
ae ttle o te ent  
Coeal Ce sste f a TT 
T a been eeloe t ol ae 
et tese aotness eeents 
otness foses on safet ate 
than how the vehicle is conÀgured. In 
te eal s oen eeloe te 
etoee C tane fo te  
oe enabln oen to eelo te 
oen  oeal alne lon 
t te olas C tese to et 
alnes state te oeal et 
ae a te  oe se a TT 
T n te late s an eal s a 
oeal aant ol ae ossbl 
been oeatn n te eal s e 
te lta T te oeal Ts 
would have been airworthiness certiÀed 
as ee fo oeal assene 
tansot

CONCLUSION
eelon TT Ts eas sn 
oens onet ll enable te nte 
tates to l eelo aaftle 
aess to sae to sot eane 
l oeal an lta oeatons 
n sae en obne t sn te 
 to bl lae  bases abtats 
an ote neee aabltes s as 
fel eots ea an l tae 
esse stes to ela eas 
etae as te ols eatest 
saefan naton  
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eas aeosae 
nst as a te 

nstal aste 
neessa to netae 

eelon fllesable 
TT Ts aable of 
aaftle aess to 

sae
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