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By James Michael Snead

INTRODUCTION

W en aessn te atonal 
ae Conl on ne   

esent T ae lea s 
saefan son fo ea en e 
sa  anstaton s elan 
eas etae as te ols 
eatest saefan naton e ent on 
to state s ese to establs a ne 
st ban of te ae foeste 
 ae oe t te st  
 snn of te  atonal 
efense toaton t te esent 
state n oe to antan eas 
lta sea e st alas be 

on te ttn ee  st le te a 
te lan te sea sae as beoe a 
warÀghting domain. We must have 
ean onane n sae 
en ts onane ll ee 
eelon not onl ne lta sae 
sstes bt saefan losts to 
elo an sstan foaeloe 
esonnel an sstes n tes of 
peace and conÁict.

Teestal losts aabltes 
sotn foa eloe ean 
foes ae l e ots oeal 
e assene an ao tansot 
an lta oonents lta 
ateel aes an losts lannes 
ll nee to oe oaable 
saefan losts aabltes 

to sot  lta esonnel 
an aabltes foa eloe to 
space. It is difÀcult to conceive of a 
 ae oe an a  ae 
a an effete oeatonal 
aabltes n sae absent s 
saefan losts aabltes 
ene establsn an ean 
saefan losts nfastte s 
essental fo eetn te esents 
ae to ae ean onane 
n sae an etn ea to ben 
te ols eatest saefan 
naton at ll oe as a sse 
s tat eas aeosae nst 
no as te nstal aste to 
eelo an stat elon te neee 
loeallta saefan 
losts nfastte

(Photo Source:  dreamstime.com)
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SPACEFARING LOGISTICS 
CAPABILITIES
Drawing upon the deÀnition of military 
losts saefan losts 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 
eeloe b te ae osts 
Tenal Cottee of te 
ean nsttte of eonats 
an stonats

on ba to te fonn of te 
nte tates bln natonal 
losts nfastte as netaen 
to oote oee an lta 
efense Tansfon ea nto 
a te saefan naton ll ee 
natonal nestents n a saefan 
losts eeafte efee to as 
astolosts nfastte 
sotn l oeal lta 
an eentall ate ses 

stablsn ts ne nfastte ll 
ee ate an ne aabltes 
Tese aabltes ll nle 

tansotaton to fo an tn sae 
an on te oon an as an 
abtaton faltes n sae an on 
te oon an as an assoate 
onaton an oan an 
ontol aabltes

Te abtaton an tansotaton 
fntonal atete of s an 
astolosts nfastte  as 
son n e  ol be eloe n 
tee ases

 Phase A:  essn lo at 
obt  elal an safel 
an eatn te ntal sae  
astolosts nfastte

 Phase B:  ann te  
oon astolosts nfastte 
an etenn ts to e an 
eostatona at obts s 
te atoon aane obts 
lna obt an te lna sfae

 Phase C:  tenn te oon 
astolosts nfastte 
to sot an an obot 
eloaton of as neaat 
asteos an toot at
as sae

e   stolosts nfastte abtaton an Tansotaton ntonal tete (Source:  J.M. Snead, U.S. Air Force).
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ase  of te nfastte blot 
ll elae oenent an 
oeal an tansot to  an 
establs te ntal eanent losts 
oeatons n  Tese sae 
faltes sla to o an lae 
 aots ae sae ll enable 
te ntal foa eloent of  
ae oeae a esonnel 
an ateel le also enabln 
expanded commercial and scientiÀc 
oeatons Te ase  eanson ll 
sot  ae oe oeatonal 
aabltes to otet an efen tal 
 oeal an lta sae 
aabltes an ean te oteton 
of te nte tates an ts alles fo 
attas to o fo sae ase 
 ll also sot te eanent 
etn of eans to te oon an 
enable a  ae a to eet  
leal atot an ene assstane 
to  oenent oeal an 
ate oeatons toot at
oon sae ase C ll sot te 
ean an eloaton of as 
an otental fte  oeal 
oeatons to ne asteos fo natal 
esoes neee b an eann 
ean sae entese

BUILDING SUBSTANTIAL 
LEO HABITATS
eal  eas ao obet  enlen 
an eal ato of a sene 
Àction stories, stated, “Get to low-earth 
obt an oe alfa to anee 
n te sola sste  enlen as 
efen to oet ss sn eal 
olsona ltaton tat s stll 
esent en eelon nonnlea 
sae lan sstes o ts eason 
ase  ees establsn losts 
faltes n  to eee an ose 
esonnel an ateel tansote 
fo at an enable oeal an 
lta sae oeatons bosl te 
ne faltes ll nee to be sbstantal 
to sot a eanent ean 

saefan esene nln fo 
eale a  ae a sae
nn oeatons an a on sae 
tos nst

Te nte tates blt to faltes n 
te lab ae taton an te 

ntenatonal ae taton  Te 
eto se to elo tese to sae 
stations substantially inÁuenced their 
esn

n te s ollo oa 
s ontatos bean esnn 
a sae staton to elo sn te 
ense atn  oet Calle lab 
the Ànal design was a space station 
fabricated from a modiÀed Saturn V 
tstae oen oellant tan 
see e  Ts enable te ente 
sae staton to lan nto obt sn 
a snle lan tn a atte of os 
afte te aal of te e lane 
seaatel te staton as oeatonal 
en lane n  lab 
oe   of abtable ole fo 
a e of teeeal to te ole of 
a  ft oe o   e eson 
t eonstate te ale of assebln 

e   atn  an ele se to an te lab ae taton an lab Ctaa 
llstaton (Source:  National Aeronautics and Space Administration [NASA]).

 s lannn to se 
te ne atn lass 
oet to estat an 

sae eloaton 
ssons an lan lae 

sae obes to stant 
ats of te sola sste
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sae statons sn lae oles 
an ale ntenal ole to oe 
aon

n ontast te  as asseble fo 
salle oles ts assebl ee 
 ae ttle ssons alon 
t ltle ssan an ean 
nanne lanes Te  entl 
as abot   of esse 
ole fo a a e of s
abot   e eson

Toa  s oletn eeloent 
of a ne atn lass oette 
ae an ste  see e 
 st onee n te s as a 
eate of te ae ttle  
s lannn to se t to estat an 
sae eloaton ssons beon  
an lan lae sae obes to stant 
ats of te sola sste s te  
lan of te lab eonstate an 
nanne eson of te  an be 
se to lae lae abtaton oles 
nto 

t te o ssebl alt otse 
e leans ee te  aete 
 oe s no ben blt abtaton 
oles  to  ft aete 
    ft lon ol be blt as 
 aloas e  llstates a  
sae base sn to ole esns
one  aete oeatons ole 
an to  aete ana oles 
 Ts sae base ol be an  
abtat son n ase  of e 

In the 1960s, when NASA was Àrst 
onetaln te esn of lab 
one ea onsee as to ese te 
oellant tans of te oet on obt 
fo esse abtaton n 
te eal eas of te ae ttle 
oa esn te etenal tan n 
ts anne as also ealate Te 
 sae base ol ee tee 
 ssons on tee sets of 
 oe oellant tans To of tese 
setstose lann te to ana 

olesol be nooate nto 
te base to stoe a en te anas 
ae eesse Tese eose 
tans ol be ostone beteen te 
to anas  tss ol oe te 
sttal fonaton fo assebln 
te base Te tss ol also see 
as a sae o fo assebln an 
sotn ote abtats an sae 
eles ts alon te tss ol 
oe llnaton en te nese 
of te base s n sao

Te t  oe ol ean 
attae to ts aloate oeatons 
ole Te oeatons ole ol 
be fabricated using a modiÀed SLS core 

oen tan t te etane  
oe onete nto sle esse 
abtaton fo e ates eeaton 
an tann te total esse 
ole ol be aoatel   

stable fo a e se of abot  at 
  e eson

Te sae base nooates to sae 
anas to oe assebl sen 
ea an tann aabltes neee 
fo otne saefan oeatons see 
e  et fo te alo an 
te nteo oatents ea sae 
ana ol lan as a snle  
aloa Te ote sae oos an te 
ote otete a otet aanst 

Figure 3:  SLS Block 1B ConÀguration With the Orion Spacecraft and Possible Unmanned Payload 
ConÀgurations (Source:  NASA).
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oeteoo an sall ebs at 
an el elate te teeate n 
te ana n stle alo enables 
esonnel aess to sae Cao 
oles an sae eles bot 
into the hangar are Àrst secured on 
the retractable cargo Áoor. The main 
ana e an te seal o 
ba an be seaatel eesse 
Te antenane oatents 
oe benleel anosts an 
ea ess tnnels onnet te 

oatents to te oeatons ente 
attae aboe te to anas  loe 
aess tnnel oes aess to sae 
eles asseble an see at te 
sae o see e  

t esn foetot te bas 
oeatons ole an anas an 
be se to asseble ote sae 
faltes an saess o eale 
te saes son n e  
nooates a eson of te sae 

ana to enable astolostal 
oeatons at ote loatons s as 
sen lna lanes le n lna 
obt

 sn a b an soe esn ee 
te anas ae nooate nto te 
hub and modiÀed operations modules 
ae se as soes sbstantal 
abtats an be asseble e  
sos a bas abtat t fo soes 
asseble at te sae o  Ts 
conÀguration would require seven SLS 
ssonsfo fo te soes an tee 
for the hub. An expanded conÀguration 
t  soes s also son  ote  
 eo son tese onets s 
aalable at ttsotbeo
at n

Ts bsoe esn enables te 
abtat to otate abot te b to 
produce artiÀcial gravity in the spokes. 
s son n te taa llstaton n 
e  te soe ol be e 
into 14 useable Áoors. Each Áoor would 
be abot   n aete t abot  
  of useable Áoor area. Each spoke 
ol ae   of Áoor area. The 
basic four-spoke conÀguration, housing 
abot  eole ol ae  

 ft) of Áoor area, with 
sbstantal atonal sefl ole 
in the hub. The 12-spoke conÀguration, 
t    ft) of Áoor area, 
ol aooate abot  eole 

an losts sstes fnton best 
n a at enonent Ts enables 
onentonal foo eaaton batoo 
oeatons eal oees an 

n stle alo 
enables esonnel  
aess to sae

e    ae ase t To ae anas an a ae ae o (Sources:  J.M. Snead, U.S. 
Air Force; Isiah Davenport and Dennis Stewart, Veridian).

e   ae ana Ctaa (Sources:  J.M. Snead, U.S. Air Force; Isiah Davenport and Dennis 
Stewart, Veridian).
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oseeen sees an eases 
leann  slls an esses otatn 
te abtat at to eoltons e 
nte ll eate a aable at 
enonent fo nea eo ee 
te soe attaes to te b to as 
gravity at the outer Áoor. Most human 
operations will occur in the outer Áoors, 
ee te at anes fo tat of 
te oon to tat of as Ts oes 
an enonent fo eeentaton 

of boloal an eanal sstes 
oeatons at lna an atan at 
leels

AIRCRAFT-LIKE,  
EARTH-TO-ORBIT  
TRANSPORTATION
s Coeal Ce oa ll 
enstate ean an sae aess 
sn sstle sae asles n 
aton to tansotn  astonats 
to te ntenatonal ae taton 

tese an oe an ntal an 
tansot aablt le bln te 
 sae base oee as te base 
beoes oeatonal an eanson of 
an oeatons n  an beon 
s netaen aaftle aess to 
sae st be oe sn ne 
aabltes

Te nte tates as se aaft
le aess to sae statn t te 
Àrst aerospaceplane studies in the late 
s tanle bs  oe 
   ae sse otae a 
tostaetoobt TT saelane 
fo tansotn assenes to  see 
Figure 8). When NASA Àrst developed 

e    ae ase t a oe aes (Sources:  J.M. Snead, U.S. Air Force; Isiah 
Davenport and Dennis Stewart, Veridian).

e   ooe otatn ae abtat sseble at te ae o (Sources:  J.M. Snead, U.S. 
Air Force; Isiah Davenport and Dennis Stewart, Veridian).

e     esae etseent fo 
tanle bs oe    ae sse 
Te Totaetobt on  aelane 
s en eae fo an (Source:  MGM 
Studios).

s Coeal 
Ce oa ll 
enstate ean 

an sae aess 
sn sstle sae 

asles
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te ae ttle n  t as 
Àrst envisioned as a TSTO system. 
e to tenolo ol an bet 
onseatons a atallesable 
esn as aote n te late s 
oen eeloe a as snle
staetoobt T esn alle te 
esable eona ae ele 
 tat se a sle to assst 
taeoff oen oose to bl a 
otote of t fo te feeal oenent 
at a ost of  bllon see e  

esonn to te eeloent of ne 
tenoloes fo s ae ttle 
oa e esable oet ennes 
teal oteton an oellant 
tans an oens eesson of 
conÀdence in building a spaceplane, 
te   oe enee ts stes of 
anne sae aess sstes t te 
 oe eonatal stes son 
 at tatteson  oe ase 
o te Tansatose ele T 
Project OfÀce was established in 1983. 
ao afae oanes ee lae 
ne ontat to eae T onets 
eeal asT an TT onets 
ee oose nln te  
After evaluation, the TAV Project OfÀce 
selete a oen TT esn to se 
as te baselne fo fte tenolo 
eaness an sson assessents 
see e 

Ts TT T onet ol tae off 
an lan on a na s son n 
e  atn te seonstae 
orbiter to the Àrst-stage carrier aircraft 
onl ees a stana aaft t 
ne ate an fele te T taes 
off ne et oe lbn to ts 
se altte of  ft t te 
appropriate location, modiÀed Space 
ttle an ennes no efee to 
as the RS-25) on the Àrst and second 
staes ae tne on Te T efos 
a oo lb to  ft ee 
te obte seaates fo te ae 
aaft le te ae aaft etns 
an lans at te base te obte 
ontnes to  en ts sson s 
olete te obte eentes an 
lans noee st le te ae 

ttle obte on n e  te 
T obte s sla n oeall se to 
te ae ttle obte n nanne 
ao eson an a ee assene 
eson of te obte ol ost 
lel be eeloe on te T 
tansotaton fnton son n ase 
 of e 

In early 1985, the TAV Project OfÀce 
olete ts foal sson analses 
an tenolo eaness assessent 
Te assessent as one e te 
criteria deÀned by an Air Force General 
OfÀcer steering group formed to oversee 
te T stes as ts as eete 
to beoe a ao aston oa 
le te  C an  nea 
at  ase on te assessents 
faoable eslts  foall 
eoene statn fllsale 
eeloent of a TT T sste 

e   oens ate s esn of te 
esable eona ae ele  
(Source:  Boeing).

e   oens  Totaetobt T 
Conet  To atn of te eontae bte 
to te sttae Cae aft an otto 
eaaton of te bte o te Cae aft
te ont ee te bte ens ts sent to 
bt (Source:  Boeing U.S. Patent 4,802,639).

e   Te oen TT T bte (Sources:  
[Top] Boeing and [Bottom] J.M. Snead).
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Ts ol ae le to an oeatonal 
manned spaceÁight capability in the late 
s le ts eoenaton as 
not se b te  oe fo oe  
eas eas aeosae nst as 
a te nstal aste neessa 
to netae eelon fllesable 
TT Ts aable of aaftle aess 
to sae

at s atlal otant to 
nestan s tat te  oe onl 
oeates aaft tat ae been 
airworthiness certiÀed—unlike the 
ae ttle o te ent  
Coeal Ce sste f a TT 
T a been eeloe t ol ae 
et tese aotness eeents 
otness foses on safet ate 
than how the vehicle is conÀgured. In 
te eal s oen eeloe te 
etoee C tane fo te  
oe enabln oen to eelo te 
oen  oeal alne lon 
t te olas C tese to et 
alnes state te oeal et 
ae a te  oe se a TT 
T n te late s an eal s a 
oeal aant ol ae ossbl 
been oeatn n te eal s e 
te lta T te oeal Ts 
would have been airworthiness certiÀed 
as ee fo oeal assene 
tansot

CONCLUSION
eelon TT Ts eas sn 
oens onet ll enable te nte 
tates to l eelo aaftle 
aess to sae to sot eane 
l oeal an lta oeatons 
n sae en obne t sn te 
 to bl lae  bases abtats 
an ote neee aabltes s as 
fel eots ea an l tae 
esse stes to ela eas 
etae as te ols eatest 
saefan naton  
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