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HA HA 

The wsir.g cor.:e;:t for an ICE!! in a l,d!ld Mobile transporter

launcher ~s ~escnbed. Both a cetail ft:r.ctional ~::~ physical 

description are ;:rese:cte:l alo::; w~th tt:e o;:.eratio!lal tests re

quired and design costs and schedules. Uso discusse<! are tr.e 

technical ris~ involved from bo':l: the c;.eratior.al ar.d ~eve:opr:><i!nt 

poir.t of viE'". (:1) 
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'l'h~ 5;1\.A'l'-X St~)l wdS ~rf:>"'ed ~)I the ~esearcl': •"d t:!.~reerir.; 

S'.lfpcrt Divisior: of ItA in respc~.s~ to AF:A Co:-.tra:t t;.L!:::-15-0-::-oJll 

'tosk Order 'l'-SE. l'..sny !rw:!ivic!uals, !;')Yerr:-er.t d;e~·=ies a-.: ir.d.,sh:al 

or;ar.i.:.otio:u furnish.::! ir.fcrr.ation which wu used i!'l pre;><>:ati:>n 0 ~ 

the S7M!· X r~poru, but the res pens ibilit~· for the co~.te:.ts is tai-~n 

ty the in~ividUo!lS shown llelcw. 

Cen. l'..s~'W1!ll D. 'l'a~·lor - President, ItA 

Dr. Ali !. Car~l - Director, R£50 Division of I~A 

;,r. 1\ollert H. Fox - Deputy Dire.:t.;,r, ESD Divisio:'l of ItA 

l'x. Fred A. Payne - Oire:tor, srRAT-X Study 

!'7. De~y ltir.ehart - Chlircan, :esi;:-. Par.el 

Y.r. F~.il DE! Protir.e - A:t ive lle!er.se S~-ste= 
17. Dcr..ald o. Cox - Silo Syste=. 
~7. Ja-~s ~. 0:-ake - La~~ ~o~ile S~-stec 
Dr. lo'illy A. Fiedler - Su%.ari:-.e Syste:-. 
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~. George Gor~o;. - Gu'i.:ar-.~e E· Savi;:at :c:-. 
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Dr. Irvin:~ Ya:rof! - :ha~r=:~, ::\'alt:atior. i'ar.el 

~. Jasor. w. Ct!p~s - De;:~y ~l'"e~:ttc!nt Evalw:ion ?a:"'.el 
t'r. li.!l;>t. fi!~,:,ir..;t:.:ln c:ol. 1.:5.\E') - s~·ste: :.:-.alysis 
!7. o.·a~T.e ~- A!ler. - Cost 
!'.r. A'illAr! A. ?err)o· - ?.:tyloaj A:'"c!lys:s 
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rt.is I'Oll.:!'~, ·~~i~··l.a.'\.:1 ~bile Sys~e:o", \o<JS ;~;a~ "'"';!er 

th~ Cire.:tio!'l o! ~r. J. i::ra"-e. Perioci.: ;rc~c revie.,s a.-.d re~rt 

criti,::es "'ere co~.~~;ct~ !:)· a.-. a~•-i s.:l!")" ~::;- r.a.:!e ~<P of the fol.::-.. 

ir:; r.e=!>ers: 

!!r. tla.:uel Etter - I!:·A/\.'SED 

!!:-. lli roe.:! Jc~.es - I l)A/iir3il 

!'.r. [. !'..arti~ll i - 7~e :;,;..\-;) .:t:r:;>ora~i.;:!'l 

M:s. :e:L~e C!>erste-Le~"'l - :~.e ~\"D :Dr;cratio~ 

~r. Ala.., Po;e - '!he So:::.ia ~:-;oration 

~~. ~>·j L. ~ ~~-~s se:l - 3i,;'!"e:3:; c~ L.L-• .:! ~a:-. .! ~.?o:-e:-.t, ·r.e;art=..€~·t 
of t!":e !nteri.::-

~~. R::-~~': :. -.~.eelc:.i.. - =--:·-~!"'.es ~:-=:-a:t ::~:-atio~, ~=..-.a;e:-, 
F~jec: E..-.;i~.Ee:-i:-.; 

~.!j:r Ge:t. '-".A. ~·i~-a.,·- :.e;~tv :'i!'e::::- f~r ~~.::S ,.Jo!!"'.t .::.:~e:! 
c: Sta:t 

!\..!:;:!'\ ~. Po:-!.:::s ::;,::;-a:-.y - F.a:ili ty !y!"te=-s e~;-i!'lee:-i!"'.g 

~~.!~i:\ C::':';L-.y - :=.a~.s;c~':E:o :3.·~~.:!-.~r :~si~, a:.~ s;,·ste= 
s:.-:-:r::e!:iS 

:~e a;~:-~!ces re!e:-~~ ~= :~ ~~e boey c: :~~s ~~r: ~~ ~=~ 

;:..~l:s::.eC ~er-e ~-= ~re ::\ f.:.:e :.: :::c !:-.s:i:--..::e ::~ :e:e:--.se i.:-..1lyses. 
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I. ~TRO ::x£1 ICS 

This repurt p~sents a preli~ary ~efiniti~n ~~d descrip:i~n 

t.:r the sr;v.r-x St~y ;,f a Land !'lol:ile Syste:>, ... ~cll is An inte~

=~nti.~ntcll b.Ulisti:: :Ussile syste:~ :xn.:nted en a lor~ ru!>~::-ti:-.;d, 

So!~!-p:..;:;:-e!..J.ej tr~~SilQrtu·la~~::t.er capable of SI!Stained o;.e~ation 

i.., t~ ::>:>d<!rately sooot."' ::o'J::tr~"Si>!e typial o! tt.e '-"ester-n ;"~ of 

th~ ~~ited Stat~s. rhe obje::tive·o! the cob~ity is to d~ny t.~e 

e::<!-:y exa:t kr.c•led;e oi hi~ t.\1"9'!ts' locati;,ns 1 for-.::i.~ hi: to ~e 

L~ t.!'l<! abs~n::<! of a:-.y re:::v-.aissa:~:e or i.~telli;enc-e i!'\!c!"'.a

ti::-:., t!:<! e~.;,-:::1 .. 'C'~c! ei tt.e:- ~.a·., to !IJ.a:L'<.et t."'<! e::tire d<!plo~-:.~nt 
.......... .. "·· 

:~:-,· o:-1 a:lti-~!lis::.: ~J.s~i!e d~:e:-lse. If he cr~se, to:-- exa.~:e, 

t: .:::·ol'er c:··,ly r.a!: :-: t!-.e =~rlc.~~nt cJNa, vith a lett-.:.1 o ... c!"

;:!':s5J.:-oe, !':.~ ..:::J~~ i''-?:=t to iill.l c:..:y :::-te hal..: ~= tt.~ :Ussil~s c!e

pl:r-eC ther-~:L-.. ;..·ith re~:O:'..-"\.~issa.."'\:e L~or-..4:i~::, h:>w .... oer, tt.-= aNa 

~.-~..:i:h r.~ ~.:.;.st t.J!" .;~t is :-e=u:e~ ax. !le:c-:.cs. s~:ii ic4l!y. r~.~ a~a 

i:.::- ,.-:-.i:h t~-? i.-~ivi:!~al t~a..~s~rt~:--la·..:..~:.-.,~:"'!. ca~ ~ ex;:.e:te~ t~ 

-x·."'c? in t:.i: i~.:e~Jal, ir_,.~ .. ~ as t!"-.e !..~tel:i;en:e C:::!e :i.~ \!·:7), 

~~~c!'l ~is last cb:servati:-n an.:! the arrival !"i~-2 c: :Us atta:iting 

~a:-:.~a:!. 

-~ster~ ~~~t~~ Stat~! • 

.:-::a.::-:- ~~·~i~s s~..:~· t:-.3t t:.e ~ra:-:s;-c:-te:--:a:.:.::-.~:-! :-a:-1 be !'".a:·::~::~:! t:> 

(;: ,:; ft.:::-~i:.;!y, i.-. ::.e> a~encc ~= :---.!:;:a:.Ji5sa:::e .:3r:a 

\ .. ~~:i.-:.i:~ !::~~. t:-.c La:::: ~.:~i!~ Syste~ !.s !".!=:.!y s:;:·viv:3~l-? ~-. .:: 

.... ------------

• . 



rCiE~ 
a ::.!&1\S for l:'l';l!recti."\9 his .UssiJ.ts 1n fli¢1:, he C.L"\ ccn:eivably 

re<~...:e tl\e !C't to below his 30-.dn :ousiJ.e fli;ht ti::.e, wi•h a C"Or• 

rts;o!'CL~.9 rlrastic re~I.ICticn 1n the •• ta hE :>ust be':o:.l:4t'd. It then 

be~s •~natter of a tra~eoff be~~n ~s costs of ce~loyL~• scch a 

re::::n:.ahsa."\ce syste:~ &nd the U.S. o.:::sts o: de~loy~g tl.e L.l.-.d :-'.o~i.!t-

5)-ster.. 11\i! StM:-l 1\Jea:ticn P&nt-l has ;:>cst·J.late:l a n>co:\....aissa.....::e 

S)"Ste: with a 6 ~ total IC~ at a cost of Sl b~ion L"\d ~~ ~~d 

Mc!lile Systeo~ eftectiwness .L"\alyses ha,·e been bose:! C:'\ th.is 

pcstuladon. 

11\i! cur:-ently ;oro;?Osed s~'Ste"; altho:.:;h ca;a!:le o~ full of!• 
rca;! cperatio::, ""ill norca.Uy oper.ate en a closdy s;:a:ed g:id o~ 

•pio~er~ rco\ds. '!his oon~;ot has bee:t <:volwd frc::. the ;>oUt u.~ 

c:~r-:~t sto.x:!iu "'<<L-.ly to ~lli.~ze the trA."\S;lO~e:--lat:.cl'.er spee~ 

ca;>ability. r:-.e l•tur is l'@GuiN:I to co::t~r s~.ort ene:::>y IC'7's. 

'fr.e S!AA!·ll gr:>'md rule for all ca:.~i~ate sys te-:s calls !::>r a 

f:r-:::e size ;>r::>vi;:i."'; three f:l.i.lli;o:-~ l!> o: i."l.Sta.lle:! tr=w "'!i;~.t. 
I."\ -::-.e cas-e o£ t:!":-e La.·d ~bile S~"Ste.:::., "':"~Ssi.:es wit~. t~.:--::·• -.~i;!-.ts 

ra..-.;i..-:.; !rc-:1 2::: to 1.:~r:o l~ r.a·;e ~i!n c::l.Si:et"e: ~:.:.i:-i:,;· frc---..:.. 

1::: ~:~ 22.! tiel:!ed ~--..its tl ;:~:-vi:.e t:-.~ :-.:-~:.;:.~~ -::-.rc-.. -.~:.::-:.t. 

rar-:1 st~::es i:.:!i=::ate::! t!"..at t!l~ w-:;· la:-;-:: -:.issU~s :roe~-~~.:! ex-
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This se:ti~!"' ~~sc:-i~s the o;..~:-dti:!"\.al ccnc~r-= o! :he l.:;;,d ~=~::.;.~ 

Syste .. a:-.d 1:-.c:hd~s a ~~ief s._..,._.,,n;· o: tt.e f:>ll:>~o.·i~.;: 

A. L.a.'>d !'.obi..!.e Syste:> ~nc:e;>t 

B. Airbc:-r.e "Je~.i:::.le 

c . .:=.,.,a_ ,d a.. -.:l C.:':\ t I'C' 1 

A. 

~e La:-:.1 :o<~!lile Syste-. :o:l~e;>: a..-::1 a s·=-.ary of its ;>r:.~.:i;>al 

=~•~•=teris~i=s are s~c~ ~, fi;. 1. !he ~-~ ~o~ile Sys~e~ 

:~:-ari::"".al :.:..~t c=:".sists ~= a x-bi.!e sel!-c:~tair.ed h.a:OW:enej 

::-a:'1s;x>:-:-::--~cl~""'.::-.ar c;.:-:·yi..-.; c:--.-c: ~.issile •"i:...~ asso:ia:ed erector, 

:: :.:;:~:-: :._.-.; ac !"C s ;t!:~? ;:--.: ~-= eq-.;i;r.e~:-, c::r..::;'.:licati:r..s r.d co~-.: 

a:.j .::::1t:-cl ~.l:-, t:=-::::cr ._"i:h =~·· a.::c=x~a.tio:'ls !cr exte:1ded 

:;:..e:-ati::-~ ;·.·a.:: ::-c~ ~se. ~:-cw· .:~a.:-.;cs a.-.:i p!"Cvi!:i::ls ~s~:';>ly a:'t 

a:c:-~.;:>lis!'".-:;! i:l t:-.~ :i-:::. !\.efl.:-:>:i.-.; .. "i..ll ta.~e ?la:e at tl.\'? s~:..:.c:::--:~ 

:!:J:-i.-.; tr . .c ;>:st-atta:~ ;~:-i:~. kltX:.;q!"l. e:-.tire!.y ca;:.o.~!e c: f~ 

:::::-:-ca~ c~:ati~:'l, t~.€ t:-ans?C:-ter-la~~·=h~!"$ ~...l..l r.:~lly c;>era~~ 

c!l a ;ri:! c! "tin:i~.-.. :::-ccst ";:-i::n~e:" :y;>e r::a:s ~i."\!y :o ~.c;x.i:ll..z.e 

.~ 

:::?;-l,:,:r:-..?~t a!"'e~ fer ea:~ tra..-.sporter-!a:a:!':-::- is ~r~~:'l 

. .................. -.·· ··--- . 

·- • -- ._ .. ~-..1 -=-.-: .. -:. ..... 1:1 •• -

-
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• J-Stoge solid 
• 270.000 lb 

• I LCC/10 Tls--4 LCOs 
• lounch enable 

AlCC 
lCC 

• Launch command 
ALCC + LCC 
LCC • LCC 
LCC +Timor 

• 

lnnd Mobile Sytlem 

e I, 050,000 lb GW 
e 20-~nol Avo speed 
e JO-~nol Mo. speed 
e Crew: 

2 Officers plus 
2 drlver/ouordt 

• \tL.O-nmi Endurance 

• 83% roo ~ .. d olerl 
I 0% Mob de alert 
~;, Moinlennnce, support 

• Repair, replot:e, 
and overhaul ol 
squadron 

e Minimum field 
maintenance 

;, 65,000 tq nml 
Southwest U.S • 

• 2 Driver-guards 
per TL and LCC 

• Controlled occe11 
to Tl and LCC 

• ~·Jfurence multiple reentry vehicle. 

FIGURE l lorvl Mobil,. Syslern--Syslem Chorocterltllctf 

\ 

Vulnerability 

• 0.1 -2.0 hr ICT 
e 0. 93 Availability 

Support 

e 48 UE/oq 
e 144 UE/winv 
• Mo""I"\Vwinv -

~06 

• Crew duty lour-- · 
72 hr 

,... 
-· 
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1.:'\~ control function. (These trans;>crter·lau. ... chers vill be ~ferro.~ 

to as lau.-:::h control centers (LCC/!L).) Jj1 50 trac.s;>:rtH-1a•l'\:!"le~, 

will have the physical s~a:e and built-in racks, ca~lL.,;, et:., f~· 

the co:r.T..a,-,d a."ld control tu.-,:tion but only those per:o:-o.in; t!oe 

lau."\:h c:::-.t:-ol center fu."\ctior. will carry the necessa~y .,,..,::m:-.el a.-.: 

equi;:n~nt. 

The current esti~te of available de~lo~nt areas ra.n~s frc~ 

65,000 to 101,000 sq n'lli for the Lan.:l ~bile (Rando::.) Syste:u. The 

lar;1e dif!ere:ttial is due to i."l:o::~plete eva.luation of S:llle la."lj 

cate;~ries adjed la::r L"l the study anj of so~e potential la."\d use 

;>robl:~.s. Fig-~re 2 sl\j>.-s the ;>ro;>osej area of de~lo~::t -.i.th a 

tentative criteria fot· selection; the eva.luated usa!:>le de;>lo;-:-oe".t 

ari?a >oi.thi."l ea:h state boundary plus ;>oSSible additions a".d deletio"-' 

are presented in !al:le l. The types of surfa:e grc)u.-.d =-<~terial fo.,..: 

i."l the a·.·ai..::.a~h de;:lo;r..ent areas are p:-ed·~-:.inantly s"-".:!:1 soils wr.i~ . 

i."\ ~r.eral offer ~~d trar..s;>orter·!aw-.cr.er sut~;>on and tra::tion. 

Furt~.~=- i:.·,-esti:;3ti:>:"ls tr.:lt "-il~ ~ re~·.;ire.:!, to c!eter-....ir.e tt-.e true 

extent ~f tr.e availa~:e ~c;::o:r-:.~:-.t are!. are y~~lic C:-:-..ai;'l la:-.Cs 

;>;·~:- li."\es, ;.ip2li.-.~s, e:c.); la::j ~a.~.!;-e re;arCi:1; s=il erosic:-., 

w~ratic:-:, .. are:-s!"~~= a:-.d •·are:- c,t.:ality; co~;>atibility c~ lar.j ~e; 

le;-al ne:;otia~i:o!'\s; a.:od ;>;.:bli: rea::i=!'\· {It is ques:i~c.a!>le >o·hethe~ 

tr.is last ite~ is a.~e!'\a!:>le to analysis.) 

3. 

The ::.::bility frac:tio:~ (~F) is the fra-:tio."l cf t~e ti':l'> spe.1t 

':J'J ea:h tra:-~;:aorte:--launche:- or L::/~L :L'1 x.tic:t at s::~ ave:-a;e

vel:>.:ity, :;. :he s~-:rter the ene:-=~:y's i.~telli;r.rl:e cyc!c ti.7.e, as 

defi."led i.., Section I aX\/\?, the hi;;he r the p:-c ~;,=t !!!' x V "'~ t be 

to a:hii:\."e a g!.\~~ s;.:.:viva!:lilit;·. 

* A~;-e:-. .:i"< :, :e;:l:;~·~:1': C~iteria a:-. .: ::·J:l:.:t-:i::--. ~::- La~.:! ~.::.~i!oo: 
~-... d:"': ~ ~~issil~ Sys:::-:-.s, d~als cc-:-;::~~-~:-.s!·.~l:r •·it:: t:.4? ::-·:sti.:~ 
:~ ::!:-: d.·aila~i:i::: a:;j i.'i:l:.;~o?s ::.::~-:-.a~::.:::"l a..-.~ a:-.Jly:-?s ~~·~::~: 
.:;:..:o:ia l:-- ==~ s::~:--·< ~: ... ti".e =:.;:~a·~ o: i..d..-.:! ~a:-.J;~-:-.e~.t, ~-=-~3!"~-~=-4-= 

!:."'.-:.·!':::-. 
5 
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The prc;>c$ed La.">d ~~ile SyHe:!l o;:.er-atb; co:~~;.t, ~+..ic:h 1.s 

c!e$:ri~:l in detail in Secti:::~ III-A, ass'-.-:>eS an e~:::7 i.">telli~~=e 

cr...le ti::>e of 0.1 hour oi!Ht ~a u.s. early wa:-r.i:,; s~r~~ ca;:.a~:e 

of pro,idin; a ~lia!lle a~,·..,-.:e -.arni.">; o! at lea$: lo ~.:...-. ::: a:: 

i,:;>e;.di.:\; :Ussile attac!\. '..:.""i.!er t..'iese cc~..:itio:as, :..-....-e s;-s-:-e:=. ··•i.!...!. 
i':::;>l:y a x::U:.a.l ==~~lity !:-ac:~on of ax•t 10 ;:>o?rce:-.:, ;~i::.a~ily 

to i<.ec..., the syste::. exercise:!. 0:1 re:~i;t ~= 4.-"1 ear!;· •·a:;,.i:.: si..::""...al ,.. . . ' 
~-~..-~=-, or 0:1 l::ss of a c~.-.~i.,OJOU.Sly ~~...G:cas: "ea!':y •a~.:...~; sa:e• 

si..,-.41, all tra.."1.S:;>orter·l~~.ct.~rs will i.::::..e:tiately e~.:er a •jas:." ::ode 

•~ ~u.~i--:l s;>ead. Si.."'lce t!'".is c.::le!iti::l s~..:l~:! ~::::;:- ::-.!y i:.!!"e::;,~:-.:.1:.·, 

the va.l"~ of !'..f' = 0.1 is ASS\...,.~j for esti:..sti.">; C;>i>ra::;,-.; c::sts, 

fa::!..l1.:....""'e rates, ~"W!·.,ail.i~ility, etc., '-~reas a va!.:;~ cf ~-.S3 (e~:..:.a.! 

~:l availa~ili ty) is a.sst..~e.: !::- calc~ati::; S\.:'Vi :o:i.:i ty • 

--":":.e tra..-.s;:cr:-er-la~-.=!'".er f::- ~~-L _:~ ~:··:ca~ ti!si:e is s"::.:o·.":'\ 

i..-"1 Fi; .. 3. It is a;?!"':'x.:i-:..ate!y lCO !'t l::"l;, :!5 :: •·::~, a.."'': ~3 :t 

-. 
':":.-e ~ti:iya-:e.! a:ta:A c:-:uists c! :-.:.:.:.:'!a:- .. ~a?::--.s jel.i·.-e:-E:. "::.; 

~ol.~i~ t~.: ~ss:!...:-es. ::.: .. ~:1~:-. e!!e.:ts c:c:-..s:.:e:--e; ~~ ._ 

-r~s~ ~:.:.; fr::-. -
- -I -

. . 
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cf::-- J res a ::nat'i-""";aton .Lu;rn deton.'tY~ 1..-.:ler the acst !•'.lOr• 

-at.le ccn.iitic:u for U:~r-'">L~e.:~e:it of w.a.0n. dfec:ts. Hir..e~ 

J'I.:C:ns le~ls (lli' to ca., be· ru.l.iu.:!. ~epe~!n; ~:pc:~ ·the 
... ? 

. &:1.2\lthal. ~:;..--s: locati;)n, .... ~ t:.:-=, a."ld .. ~.et.-..er the tra.'\S;li:~:-

U~her is 1., the lli' a."K! r~.r.i:.q c:- c!:w=o a.'\:! a.-..:1-.;::-ec! ;x:siti::~. 

':!:i' ha:-c!e~.e.:r, sl:ielded c!rivi.'lg .sn~ cperati.:::u c:ab 1s ::s~ fc::

ra~iatic:n prot1!:tion fnr ti\e c:rev. Pre=;~: ia=a a.'\d fdlollt. r~ia

t!::o "'ill te ar-:~:n:ated t:: ·a lew! o! ap;:roxi.-:atel:, ~e · 
I 

:iui!e &."tj g-rc:~-:d elec:trc:Uc S)'Ste-..s a:-e l".a~e:-.ed to lllit!".sta."'d 

a;;~~riata ;~A raiiati:~. 

;-~!i:atic:~s c:f the harc!:~ss 

Se:ti.-:t ;;u. 

A ;Us:::ssi:o:t o! t~e IO:'I::ertair.tits &."111 

levels q::cted &!love is ;~resented i.'\ 

~ s i-:!.:::.. 
, -· 

=~~ t.~.e !.a..-.d 

...:.~-. a[" 
tt.:-ee sta;e 

--s:-li;J '=-:?!!la..~c !:c..:s~::-,. a 

~C:-:, i:.':-!:s':o~ s-:::;::·-=-=s, ~!".:::.st ·.~::::- ::;.::·:1, a :a~~ ra:1!•a:.-, 
a.~ :~.:..4.~:~ s:.'"S~:s. ::-.; :ase =.a~'!:-ia.: ::: :: . .e :..:;;-e:- t"-'J s:a;es is 

' I • • 



a ;lass ~ ila,:,ent co:posi ~. 

nick.el s~d case. Si:.i:e swivU..le<l n:z:les are use:l o,-. all sta~;. 

a. Ir.ertial. ':he guid•."lce systeo co:-.si:!ere<! b~ t!".e A:!·.•a.-.c~ 

I:A'! is a pu::-e i:.ertial syste-.. The SA!.~ (SeH-:.:i~.i:.; Bcw:>st 

1\ee.'\tt)') .,.u.id~~=e syste:. is ~:.Se.1 4S a typi:al all i.ner:i.J~ ;-ui:a:.:e 

Sf5te:> 0 it is c::x:.;>csed of a floate-d i....ertial ::.easu.-eo::'!..'\t t=U.t, 

externu electror.i:s an::! a."l ai:-!>or.>e ltigital ca<:;>uter. .Uternati~R 

guida:-.:e syste=.s ccnsi:!e~ i:.~uje ra6o in-fli;tlt c~:-l""l!:ticn a.-.d 

~tellac...r:.ertia!. '!l".e baseli-,e SA!-'<£ provi:!u a syste::1 C!:P of 

L-_ .J-=ter fi:•e gyr::::c:;>assb;,(a;>;>roxi=l.ately 1 !".r) a.-.;j has 

ca;>eility ~: 

t!".e 

(!) Cl.l.i!::-ate t.'le ir.e::-tia!. :>eas:.:..."e::Jent \r\it V...ile the ::.issUe 

is e:;>la:ed i."l the tt~~s~rter-la~"l~'le:-. 

(2) Prc-vi:e a !c~ de; azi·"''=-" c::wra~ a.--A sd! -ali~~; 

;y:-cc::::;.assi.'\; =:!-e e::;>l::yi.'l; t.'>e stabili:at"!:,-. gyros. 

A ~esi;-:o ;-oc.l f:r n.e fix~d !:>4se syste::s isQ:-: sec, l> .. -

t!'-..is vi.l!. be dc;-:-a.:!e~ :c:- ~:-.e ~~ile :C.:.: to a~~rcxi=dtel:; 
...-1a:-c se: • ........ 

(3) ?rc·w'i:e a..-:. i..~i:.it: r~:a~-etr.; .:a?a~:..::i:;·. 7ha: is, t:.-e 

air~r..e lii;it:al ::c:r~:e~ ._"ill a:::e;:·t ta~: desi~ti::l 

i:;. te:--S c~ lati":'l..C-e a:""..:: lcr.;i::::.:.:.: a:::! ·--:.1.: ;?;.era~e all 

~e:-essar-1 ~c:-..sta..~:s :::- ~e i.."l t~ ~:J~::e ~:.:.atio:-..s 

t:-.rc:.a;:-..::."'t f!.i;:..t. 7':-.~ ta~ti."'l; ca;:.a:ili::; i..~l:..Ces 

?!"e·=li~~ wrifi:ati::l, w~..i:.!i CO!Uists c! ~.,;a.li:ica~i.::l 

o&. t!".3 ~a ·"""0- .-.--a:~ au•"e---.: ... "'-~""~ ~,: t"-~ - - .. • .. - ·- .. ·~ ...... r·-~· -. """"-~~--.a ... ......-.. ....... ··- _a.~ ...... a ... a 
r:e<!~::?:! ~cr tl':e S;:E':i:.:.: assi~~j =.issi:::., a..-.:! c;.~

!i:ati::l of t!'le £!!':":.: e~~ti::-..s. '!t.e t:ta!. :i~ ~;.:i~ 

... ~· ... . (I . ! ' , c r .I ·...-...) -~ j 

( . )'' - . ' J-, 

L 

' i. 

f" • l 
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d..iLltl ~.J.-/ 

ir.-fli,t.t c:>~re:d::'l or stellar i!\er.ia.l. ~ ra..1• o 

i.-1-!li~.t ~rre:ti::. s;~te .. i:;:..:~~s the i..~~tia.! ;ui~a."l:e s;;!>sv:;a .. 

&."'.~ a r.Y.li::> .::orrecti::. S\J~~~te~. "'·'.i:~ esse"-ti~y is a."l a:: cr. to 

ir.ertia.l c,..:.i:!a..~.:e a.id ;rc..;i~es a ':\?a..-.s cf u;Xd~i.-.J wl:c:i:~· d.:.: 

Fe:- t!".e fi:-st r-:~5.1 ver..ic.le, A .!-2l.i·.oery C.::? =~ 

ree~tty ve..":i:le. 
~ 

' 

':'r.e Sal.!a~ I~.i!,.-.io.l Gd:il:::~ Syste=~ utiH.:cs a salla~ s~;!'>~ir.; 

at tt.e be;L""LL.i:".; c: t!".~ ;cst-~""CSt vehicle ~-2;;1:1~~: ;-~.as~ t~ co:-:-£:t 

===?=~E:::t o:- ~deti= a.:~d ;'!C;;~.fSi:al e:'~r s::~.:es. ~.e s:~:.:.a:

se:-..s:>:- c::-..si!':S c: a tel~sc:;-e a..~ ~, t.:;>-:i:a.l se;-.s::- :OJ:.te·1 as ... , 

i:".-::e;=-al ;>a~~ == t:-.e i:".e:-tia.l ?la:::~. The s:e~a:- sa:-.s~t· 

e1t:t!"':~.:.:s ;-a::.;.3~ :e:~:!es t-"Le 5'2:-...s::- si=-.a:s ~~~ ;-ro·:i~'2S a :!:.~::il 

..:-·.;":-:~~ :: t!'".~ ai:-:C·~-~ Ci;ita.! c:-:?:.;:er. F=:- t:.e ~~:-s~ f-.:e:-,t:-; 
,..,.~.,, a ~~li ··-[ . -.... ,, -· ·-· .. 
·-~~..i:..::. 

-· 
a !"":a= ;::..~ ~-~-:-r==~ •"ill. ~=•· ~=--= ·~c of d :e·.- ;:r:cs'..;~.-eyeC -:-:.=c:.r..
;'Cl..."".ts i.-. ta:..:, ea..-..s?=:-:-:!"-~ .a~.=-~-~:- .~=;-~c .. -:-oi:-,t a!"'?a a~..: 3 :a:;: :-.--.~.?::-

t~-~ :-i~: ==---=·~=- s~:"w·c;· ;x>i-"1ts, /~:::.Se ·.a.:.;-=s -:-: ;'=::!~ti: ?:siti~:-., 

alt:i~~=, ::-:::ect:l=~ == tt".~ ve:-t:i:a.!, a:-.C ~~..i::.C~ c: t~.e ;-::a·r-:1· 

vect::r .S:""? ~=' !Je d~tr!'"'""-i."'le:i. :..:.! ~a:! i..i'::e:"'$e:~i:·:-..s •"il.l t:-.-e:-:. !:e 

res;--e:t t:l t~.~ fi~: ~::~= s:.:.:-~·.e;· ~:...~:s ·.-r::, ri.~ :.:t· 

3:0 !-: o:- l-ess. :)e~l~:::!::'l :: -::.-: ·.~:-:i:L. a:.= ~.a 

·"· 

~:.-~ ::-::;!::;:~ . .:!'1-: a:"'!a ad.ll X:.d ::.~ ;:csi-:.i::-. ::.:~r:ai.-.tt :~ 3:1 

a::~;:t:!!:!~ !~· .. :~1 r.~ ~~~a::e t:-.~ ~.:.J.~:-.e:lt :::- a ::::~;.::-:'< :-.:3·:i;:~":i::-. 

•• ~-

~-:-•e .. ~--~ ... 
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rv 
':he ;.cst-!:c-=St ve~.i::l~ cc:-..sis:s c! •. d•;:lo;..,-.e:1t =>X;;.:•, a 

reentry sys:-e::, a:~&.~ as:e:-.t s!"_-:·..C. ~-~ .~'!;!c:,-...c:-.t ~·.;.le :--:::

ta.i.pU the :.is!il~ ~..d:Sa..-.:e S)"S~=. a :ai.~ a.xia.l ;:--:;:..:.!s.i::-1 Sf5-::-:, 

._., an:in.x!~ ::~.trcl Sj'Ste::, &.-.:.l ._., i.-,-:'li;7.: e!e:~i:iL. ;>:·-"'~ s,-,.:~-:. 

;......, i.-.:er-::-.L-.;~~!::..!e :"'!e:-.t":"y s:."S-:e.-= ~·~.i:.h i.-.~!~es N~:o-.t:-.r ·oF-:-.i:.:es a..~ 

ass::iare:! ~::~t:-!ti,:"", a:.:s is :a:-~!.ed ~:-. t:--.-e ~~;::-;~:--.: :x:-=~e. 

:x>cs~ -

e. 

-··• ... -lel~~--y ·-H-•e ___ ~,...,,. - ........ .. .. __ _. 

~o '"'cs.;- .... ~ 
, ···- -- -:r--· ... .. :..:.-.-e 

___ .. _, 
_,, .... __ . 

ya-., :;;,:~ :"":!.!. ::::-.::--:! - !"e:::--::-.:-e ::..:l '::!.;:::-:; -... 

--. ..:~.:. .. :"·-··---
---~ ... ,;)_. -·-.3--·-·- --r--1 ........ 

. ' 

;-.:i.!a...-.:~ !>"'5':~-:. ~-::"lt~ ... ..s :~.~ :..-.-e~ti.a.! s~."'S':C:t •·:-...:::: is !...-. ~=-£ =-=~::_;

~:-.: x~-,;,1~ ~-a·~"i;ati:::t a::= ~ .. 5si.:e ;-.a:a..-.:e s·.-so::7..s i:.:~:-:.a:: ~:--.:"""::...~ 

t:.e ti:"? c-::-.::--;: sys-:e:~. 
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Alert Syst~=. a.-.d Pc>t-Atu:k ~Tld.~ &."\,j C:>r.t":"'l SY'~""'· ~.£n: 

._~, ~.cweV"er, u."1i;~.~<! ::-e;-.1:-oe::>ents f:r U.e !.a.."l<! ~bi.lt SJS~e., cc::.,.:-t-: 

t:; ~·::!:'!XI a:.d h.arde.-:e<! a."\d ~s;>e:-se! syst~~ b!"':>~;;"t .a~~;t by~.; 

:r~ile !:>dsi..,; ca.."><!~ &.'"ld i:>;;>ro·.ll!! systt'::> CA;><!bilir; a.'\:! ~~•utili~ to~ 

a fur.;_-, ;-e~~ati=:'l S>"Stt':l .r..i::J-, gl!:'lerate t.'le ne~:l f:·~ i.-.r:-:~-...:ti:c. 

c~ ne-.· ~.ct:-~·-·a:-e =~=:-...a.-.i.:ati:n.s a......: ~!'-.e use c! !".e• ti":~.-..:..::·.;-=s. A 

:..:r.!i;·~ati=:t is s!"..:•~ _i., Fi;. s. 
e-:;_·.;.i;:<:>c:'lts a.-.d tl:i! c;>e~atic:'l o! tr.e 

i."l:.l'Le:! i.., ?araora;;>!'.s C-2 a..,:! C-3, 

A discussi::'l of t~.e 

~=::..!e .. S:;st~ 

: ::r=.·:.ica t i:c. 

co=-..a."\ d a. -.:1 C':l :'1 t ::-:: : 5 ; "S t e::> is 

res;;>ecti>~ely. 

a. 7ra-.s:x::rte~·la·:.::J-.er. 'n'.e c:o::r.~a."'d a."ld C:C:'I'tt';l eq·J.i;r..ent 

c:~:a..L-.!~ i:: ~ tra..-..s;x::"'te:--la:.::.e:-s i."\cl:.xH .• ··q t.:.::s! ~:.;.i;;E: as 

la·:.::. :::~.trcl ce:-.t"ers i:.clYdes ::~t tta.""'..s::eive:-s, F.f ~=a:.s=ei·,ers, 

s::;;. =~;;t: t:U:, ~~.c! ~a:a r:r::~~se!', :>C'•1!!' ~i'J.at::~~ ~'.!i;r-e:-:.t, 

a:.:! a..-.":a:""_-..as. 

!a·.:.:.: . .;!"S a!"e_ ::~!"'.!i;-.;:"e.:! .. ""ith -..eit.''tt cr~=: s;:-a~ ~:--:·.-:.::::-.s s~ ~..at t:.:/ 

:.df :,e ~,·~;;:e: a.:-.:1 :la."'" ... -.~ t:: ;:.e:-!c~ t:= la~"1(;h .:o;.~:.. ce;.te:

:-::.:::.:~. C:-:~ ::;.;: c: ev?~i 1:· ::-a::s;:c:-:e:-J:.a·:.:.!'".e:-s •-:..l..l te so 

~=-·2;;-:=: !:.d ··"ill :·.=.·::":i:~ X::-. as a tra:-&.S;x::-t:e:--:a·.:::.e:- a::.j as a 

la·~:-. ::::-.":":"':1 ce:-.:e:- (':'L/:..::). :-~.~ la:=.c.."l c:n::-c: ::~:-.:i;:- e:,:.:i;r.-:::--.: 

i.""-S-:c.!le~ ~-- t~.~se sele:t::! o:::a.."'L5;:c!':-e:--la::.:!-.-::-s, c·.-c:- a.-.: a!:x:·.-e 

t."-.d: ~=--~a:...-:~ i:'. c,, t:-a:.!';-:-~e:--!.a::.cl:.e=-s, 1::=-!'.l:!~s ~:-.e ::=-...a:--.:j 

a.~ ":C:-..i:::-'-"l; :::~oles, ~';,::: re::eiv~r (E;..:s !.S.:.L}, 

(.!ST...), r.d :;:Erat!.=;.a.l. eq:.::i.r::e:-.t sta~..!S ::C!""~t:~:-. 

:::.-:ti:.:1 :>f ti'.~ ~i:.t:.: is ~ ~:Unr stat"'...;s a:-.~ c~~:-r:l :.:-.= ;-,!":e a: 

-::.-e ~=ca! c~.d l~·;el • 

. -., 
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SACHO 
or alternates 

1------ · COMSAT 
ACRVAL~- _ • 0 

~~-",_a 
A!NCP ;:;;..-_/ 

~ ~.--~ j 

Reqv ire rne nit 

• ~itive contr:JI 
• Stctus report; ng 
• Retargeting 
• Emerpe nc:y I ov nch 

l~lernentation 

• c.,..., ad SAC/alternates 
• lA. nch control 

center- T/L 
• Ua.nch vote and 

retorgeting-2 Tu (LCC) 
or AlCC + Tl (LCC) 

• Com..,nicotions - UHF, HF, 
494L, lf, 465l, PAS, STN, & 
STT 

FIGURE 5 Corn"'""" and Control System 

.-- -... ~- --· ---·· 



I 
.. 

In 
I 
I 
I 

,.. 
L 

[ 

L 
-I .. 
I .. 

.. 
I .. 
r 
' L 

-. 
I .. 

,_ 
i .. 
-.. -
~ 
• ... 
T • .. 

l. C:o"T\A."1d a..,1 Ccntrol C;:::e~a~i~n 

a. J>cr-a~a~l<. c-c.,.-,~.i:ati:-~.s. rne·t6SL, tt·.e p~i:.a:y a.lert 

syste:o, S1.C telepho~.e netv.>ri< a:-.d the ;;; short-order ner-JJr~ t.iJ.l 

provid~ secu.t"e v.)ice and dJ::a c~.a..··lnels f:"lr c.:-.-:.-;1u..~::at:i::-~ !:..?~~~..-. 

wir.; ar.~ s~ua~:-cn and hi;her c::-,.-:!4."11• L'"ltrawi..,; co-:r.cr.ica~i::.s 

is a~::o:o;>lisr.e~ by the so!t iif syste~- and the soft la:-.~ li:.es Oe"-'€oc. 

the fixed sq..acron a.'"ld viti; !'oases. Cc:::~L:nicJt'ions with all tra.--.~ ?O~•e 

launchers illcludL.,; the :iL/U.."'C's 1.s by !iF and UHF radio sys:e::.s. 

~ese cc=u.-J.cati::-. 11."\k.s are us;;d to tra.'\Sc.dt :r..ainte;,a:-;:e dara, 

sys te::. status at both the lcca.l. level ard to hi ;her c.c:::-.A."ld, sb;le 

i."1te~a~ed C?e~a:ior..al pla.'"l L'\Structio~, a.'"ld ac~J..,ist~ative data. 

Each o! the five 'r!./!J::C's i:. a squadro:. !Xlnitors the o~raticnal 

status of t:t.e S:l ::;>2rati::ul ,..,its witl'.in tr.e sq.:.~dron :or ~;se i.'1 

tt~~ t:'a."\S- a..-ad ;x'St-atta:~ e:lvi~~~nt. 

b. ?::s-:-~:ta::':r. c~~-~.~,ica~i:J~s. In the ;»ost.-cttac;r. c;;.ri!"':>n.~e::: 

:-....o-..ay c:::-.-:: .. ::ucati::n bet"•"efn s:..:, SA: alte~ates, a~ air~rr.e 

ls'J...-.:.!"i c::"lt~l ce;.te:-s wit~. ea:h t:-a:.s;x>rte:--lau..~cl-er i! acc~?!is~r:-~ 

~·.;i!"f?:!. A C~si;:iated ~L/~.: · .. ·itr.i.., t:.:: s~:J.a.:!rcn will ;·:"C·.'i~e s:~t"'..:s 

i..,:::-:-..a-:i::::;l -::;, hi;!":.o::- c:=7.~.a.i:. ;...., i:".:a=rita~:e cf c=::-::o~a...--d ?r-.::ej:.;re 

f:·: t:-.e ";!,/!L:'s ...,·ithi:. ea:h s~:..;.a.:!:--::1 #i.ll !'le utilize~. :!:':::S~ 

·.lll :-etain c;..e:-ati.:::-.31 .:::.:~:~-.w:L,d .:.f t!'i~ for-=e• 51-: ~r its s:.;:-.. ·::·;:..r.: 
alt~:-~tes wi.!..l i.""Litiatl! la~"'\·:!'1 er.able- ~essa;'!s, la,~:t-. c ... :c:;te 

c:~ .. ~.a:,ds, tar;-eti:'.; ~~ retar~ti..-.; i..,structi:.ns !lase.:1 or. a·;ai..!:t~e 

L""Lf:~~ti:::n. on-,i!se corr..-la:-ds will be tra.:\s::U.tt:ed s~~·Jlta:\e.,usly t:l 

al.l 71./..CC 's t=r a::•i::: an~ to inte="'i'1iate cc=.a..,: le·J!!ls fo~ 

i.'"l!:;r:ui::n. F.e;lies c::"l5istb1 of :-ecei;>t an:! ve::ifi::ati::n o! 

SA: ~.essa;:s as ···'!!ll as c~rati:>n:!.l sta::JS su::-...a!"i€:s wi.ll t1e !'C:J.te-d 

t!"~:..;;~ the ~esi:.-t3te~ ~:-:..~.ary rL/LC.: wi~!-.i."\ eac!'\ s~-.:a~:-;.n. ~-=-

ea~~ ~~~~~n is a~cc~?lish~ us~~; t~e ~~~ raji:~ sys~~7.. 7J e~s~~ 

!"'elia!::e -:.:::-::.·:.i:.Jti::-~s ;>a:-ti::::.;.:~~l:· ···i:f"t at:!'iti::l, cc:h ::-a:-. .i:;--;:-:::.;=-· 

la-.:.-.::!".-::- ·.-:.:1 :::!"'-·e as a ~la;·, a.-.:! a si~t..:.l:a~.eo·.;.s ~~!"("o::a~t 



Uc.hnique is C:O!'\S ide red representative of tht t"r,Je of syHeo ""'~"Li

z.ati.on wM::.'I would satisfy the systn nq:li~">er.ts. In ad.di~icn to 

the pril.ary ~-ay co=u."licati~, li.'\."-.5 des:ri~d above, u=:. :-~!Lee 

include:. the necessary &."'ten.....as a.'\d receive::-s !or rec~~pt c! ::e!sa;H 

fro:~ the ~ backup syste::>.S, the ¢94!. ~ce~c.cl roci<et cc.="-"·i:.-i:c. 

syste~ and the 487!. survivable LF c~•unicati~n syste~. 

c:. Positive control. Two launch vot~s v1.ll be req'.Ure~ to 

effect • missilP. la~. One launch vote is generated by a c~

operative action of t'-0 launch control otfic~rs at physically 

uparated consoles in the TL/LCC. Transporter-launchers not ~ui;>pe~ 

as launch control centers receive both laun:h wtes froo TL/U:::: 's 

within t!':e sq~:adron via the t.!!!r radio syste:: or froo the air!L ~ 

la~r.ch CO:ltrol center. In.'libit co~s C&."' also be generated by 

any TL/LC: •s or the airborne lau."'ch control center. A si:1qle la>=~ch 

vote starts a ti:>er contai.:-.ed "'it~ .in the a~:-:~;.:::~ ~·. und ~ui;cent 

fer t}-,e rarticular cissi!e(s) cc""".a:lded V.Uc.'l 4Ucws any· si.-.;:e 

'ri:../LCC in conju.'l<:tion with u-. ., ti-ler to ac:c::~lish :tissUe la"'--.:h if 

n:: i."'.'U.!:>it cc=.a:-.c! is received ;>ri~r to ti~.er r1r.~:.t • 

.. --- -·------ -· 
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'ihis sec~ic:~ pNs~nts a~diticnal ~etails, ;>a~a.~ar .,a.:,..,s, e~c., 

cf th~ sysre., ele~:~ts "hie.'! ~re prese:~ted i."l Se=tio:~ rr. The 

ele,.:~ts inclu:le: 

A. B.as in;; 

B. Airbcrne Vehicle 

c. Co=a."ld a."l:i Control 

::>. St:;:;:ort Syste::~S 

!:. Pe!"SO!"~"lel ~uirec-.e:.ts 

F. Sec!;:ri ty 

':"h.~? si~i:a..-.t ele-=-.~n:s c! the La:..:! !k:>bile Sys:e= basi.-.; vill 
~ .:Es:t;SSI!d !:.:-1:·.- a.""ld i..-.:1~~ a d:scri~:ic~ of tt.-e de~lcr..c:-.t area, 

'!'f1~ f~rc~ is =~;1-;,yed i..-. SeleCt'::! a~as ~f WI?Ste~. =:::-.t!:.':~to.J. 

~-.ir::~ Sto:es !x=3:.!Se o! fa·~oo;:-a~le terrai.:". ::::::-.~!.ti::-.s, !:r• ;:x:;:~a:i=:-~ 

C~:l.Siti~s, a:-.:1 t!".e ;>resen=e of large tracts of f"J!:li:: cc::ai."l la.-ds. 

-:: .. ~ selected de?lo~ent areas ha·..e bee:~ ~e;>ic~e:l in Fi;. 2 a:-.c! s=.

::-.a:rized !>y state i."l '!able 1. ':he c~~nt est<-•tb!".s c:~ tile a·,ail

a!>le de;>l::yc-.c:~t a""a with possible ad:titi::-:s a."ld ~eletic-:-.s ;;:-e 

t:a!:>·.:!a:ed b'.l la."l:l c~te;;ory in :a!>l!! 2. 

7:-.e ty;.e c: Su!'!ace gr-::>:.::.4! ~terial o::::;.::-rl-'1; i."l t!'".:se ~:-:~s 

is rre=j:::i!"'..a:-.tli' sa:-.:"J s;:ils wr.:~ ~r:erel.:y c!!e~ ~co: ::-.::-~;:.c:--:~:

!a:.::.chei" s-.;;>;>crt a.-.:t :r:a~ti:i:t. ~:..t e; ::: 7: ??rce:.t :.: t!-.-.e ~:-i.:.s 

a~ c:~;-ose:i :: :ci:-:::,. ~~~;J (!:;.;t s::.~~ s:'1a.:...!:w) sil::;-;-:-a·.~l!;, 

lS 



r? 
I 
'-.... 

UT 

Table 2 

ESTD!.\.""IG!>S OS USA!li..!: J.r.!J. aTI"rl i'C6Siil:.!: 
ADOITIDSS k'i J ::c-rn:O!iS * 

La.'"l<i CateT.>rv ll.rea sa '""i 
~ 

r 

Unevaluated Adjuste<i Possible k! :ii tio:u 2 

Public do...ai.'"t 1s1ards BOO 
liati='lal forests l, 200 
Natic:oal parks 7,400 
State-ownrd lL'"Ij 1,000 

Inc:o,;>:e tel y tva:. une-:1 Potential Jeleticns 3 

!!i.-..i.-.; c l a i::s 11,:oo 
er~=~ wildli!e r~bitats e, :r-o 

1 tva.ll.:ati=n i.'"lcl~es c·.;r..erstJ.;>, ter-rain, la.'"l:l c:se, co ::..lateral 
~~i", L"Xi cent i;-.:.:i ty. 

2une·,aluated by crlte::-ia in 1. k!juste~ on a ;:>er<:'!~t ba.sis '::1/ 
state f~::- terrai.'"l suitability vs. tota.l a,..., a. 

3t.rea extent and c::oc;>ati!lillty of ::U.:·w>q clai:D areas a.-.:1 crucial 
~i!e l'..abitats •dth 1..'!/R ~uire fu.~her St'..c!y. 

* k!:1i t"i:l:oal factors requiri.">q e·1al uation to d-.ter-..i..'"l!! a:tcal 
usahle area are la.'"ld da...a;'!, effect en .. arer res::...-.:es, ;>ublic 
reacti:m, a.-.:1 security feas~ility. 
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claye/'"';"U...elly, si!.ty~ 

s..:-.di a."'od sU t'J clays co:\!:it;.;~ 

5 ;.en:ent; ;-ra·.-el a!xJ:.;t l ;.ercent; a.'ld t..""ldif:'~r"-"ri.at~ s~.a.l.:.:>w sa.~. 

silt, a.-.d c:la; aX>ut 5 to 1: ~:-:e;;t. 'n'.e t:..-..e~ai...,.j s.::fa:< s"ili 

(::.la:;s, silts) a::-e rot &S s~a~e ~cr oo~ili:y .u t:.'>e ~~t

;rai."'l'!j s:.-i.:.s (sa....::!, ~a vel). 

';be de;:l:.-;.,-,ent ANa t<:rrai."L ._.:Uch co~.sisn lar;ely cf ~4. 

u;;la:"od a::-eas :f flat platu;;s ard c!esen lla.sins A;>;.ear·s fav:lrab.!e 

f:.-r tra:U;>:rter-:.A::>=..'-.er IX~illt"J• lt.e !:;>lard ;>la=ea'.:S are ~ssected 

ty CL"'Y::\S c;;: into flo-o/5 o~ ~saHic lava in t.he r.crt.."' a."ld i."'to 

X.ri.zc;;ul ~:is of l.!::Jesb~.e, sa."'C!stor.e, a."'od shale in t~.e so;;t:."'a. 

~ basi:. !l::rs A~ fla: c:: sa~er-li.~e :!e;>::-essi:l::\5 vim i."Lte::

~tte:'\t, i.~':eri:r ~rai:~;'!, a.-~ t.l-..e =.argins of t!".e basins •~ ::.~:Uy 

s:::;;i:.:; A!;.;;·.rial ~a."Ls. 7:-.e ;>lateau s;.;rfaces ::::::cain s:.r::.."' cbsta=les 

as ca:-,)":':..S, ;--!..li~s, s!"c:-~ :.li!!s .L--d t"rees w=-.e:-eas ~.e ~~se:-t !::la.!.i.."'\.5 

!"..a·Je a~y::s, s~a::. :·":!:.!:'~-..s, a:.:! sa."'c!y h:.=:r.s. It is a.-::i::i;.atej 

~~.at ::.~se :;.-s:a.:l~s .:a.., ;.e e!:.':er Ci!""::.=·F-:-.:E~, :o:i!':ied, =:- ~:i.~;ed 

a:-.-::-. ?:--e;..a:-~-.; -:::-.~ r:a~ :-.-2":'··;:-!r.s. 

~-~ ;:"::,-si=al en·.·i:-:::":':4!..."":.: ::. -:::-. .:: ~e;>l:)}"=O::'l't a:-eas va:-::es ~a~ly 

!:Je -:-we::-. t.. ... :: ~.:.:-:~te~ a.-..:: s:·.;~.e:":". se ::-ti.:~.s. -~..ile ex:-:-e:e :~?E rat""..:...~ 

=a..., ~..a.-~e s:.:..=:; cc~.=iti=:-..s. ~-"".:;al. ;J~i;:i~a:i=:: c·~=- t."le a:""~ea 

·.rarl~s f:-.::: S i.'"l. :i."'l t!"e s~~~~~ c!-es-e:-:s c: CA!..i!:.~.ia a..~ ~.z.::-.a 

'!:::> ~:J i.:;. i.'l :;>ar:s o! . .,..r-:1."1; a;-,j ~;e-., ~d:::o. A.:.~.:>,;;:"! t.~a;,oy s~

~all. c.:.::;:-s i.., li.-:.i'te~ a:--e:1s i...~ t~e :-.c!"":!"'., t::-. .a- :-w:.ad ~.e~.r::-< ~~ l 

--.~ -..... , 

~a:-.s;..c:-:e:--:a~~.e:- c~:-a-:t:s ==:~Uts :f ~~-=:.:a~:.;s:-.e-a ::-a·J'e': 

;.at~..S c:: I(' ~i='• 7:-.t: !':-..!-;>~;~:-oe:, :a:-~<:::! ;..a~::.S O!"e '::'1 --s:..;~...e~j eas:~st, :-..::--::.-s:·-~. li:.:;;, te:-:-a::-. ;~=-=.!'":":::.;, a:.:: a:--e 

I. >f ' - - ' l .5 ... .L( b .__·-

. . "-·-- -· --· ·-
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les.s :!'".4..."l 1~ ;ae:-c=~~. Gr-::~:!es c~ Z: j:o€':--:.:::: :o:-. exis..:: --· e::42ss 

:w;:.:t~S ~:-.,-e~:-. :;,=:-at:L-.;: Z-J:":.C~ • 

:·.-e!' -::~ir as~!.:;.~:. a:-oeas a: s:.=e ::c<!:s~ s;-;~~. !:.;.:::. as - -..J 1: it..a:ts, 

::.al:Lly ~ f...::;> :L"l ;;=a:~i:e a:.::! t:;~ ~~:? t=::·-t c: a:.y ::X::55:!.!:!: ~e:e:-1-
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probability basis. 

If tt.~ e~~-:y ~~.-s "'·~-~re ~-~ t~a..~;c:--:_:--:a·..:..·.=~=-~ !...s si"C. :: .. : ... 'i 

be!~~ 1.-;;?d:t, ~'T xr t~.e dL"t:tio:-. 1."1 .r..ic~. 1~ is t:a·""'~i.-.;, r.is 

t>~~t ta::i: :.S ~~ c1~~ a: t:".a! ;>==-~-= c~ la!tt :-~e:-.·a::...=:"l, ·..:s!.. .... ; a 
· · 1 ~ ;x: ... ·~..:>-a l'!t~Al :-ati·...s. is ! .... .,5s· ,. (I-) a-, ... : .. ,_ .. _ sl:".; ... e a!"i~ .... a ,, •·· ~- .. -- ... ":-:.ax .... ~-..., 

t."~ t !"a:u ;x :-ter -.la~.:..'l~:-. 

It Ca.."\ ~ ~ee~ ~:. t:"l~er t:-.~ ceB!iti?!".S ~-!S.:~:.e,:l ax·:-:?, tr.: 

r.-a..-utJC~te:--la"--.:.!'.~:- ... ~ be tra·.-e:!.i...,; r~~ia.lly ....-ay f:-c::~ t."'• 
ai:l;x:i."'lt a: leas:: c;,e-:.!d~ :! :.~ ti.~, s:. t:.at ~.e e:.e-;1 !!"::·.:.:d 

ass·.:-..e t:-.~ e:ld-c:'\ r.a:-:: . .-~55 val:.oe cf tl.e r."a."'S;>:~e~-la:.:::.e~ i.-. 

sel~cti.:-.; his wea?Cn si:e. 

7h-e !::-e;-:i.-:; ~i.sc..:.ssi:::l ~-e-x::-..st:-a:es -;.!".~ :i-:.;'0:--ta.-.·=e c~ :-.d·ri::; 

as 1-.i~:. a :as!': s;:>e~:! :a;>abili:y as ;x:ssi!::.!e si:-.:e h i:;x:se:; a 
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SC(~rcn stoa~ ta.·.J<.s or ~,. • ::..!b re:x::te t&."U. lce4ad 1.-. t..">e 

<!~;.1~:-.t: A!"t!a. ;;.e!-...e:~; of ti".e n..-..s;Gr.er-la:~~~~ vi!.! ~ 

a::--...:>::;:>lis~.e~ u~'l ti=e it r-oa::O.-!s t:O.e :...uf~!ill ccc~ti.:c, (a;~~xi-

ea..si!:l •==-:=?:..:...S~-~= ':; :~·r;:.; ea::. ':!'c!:.!.?C!"":'!'!"-.:.a_-. .::.e:- ;~~~:..:!i:a.:...:; 

:c·~ tj a:. a.dja=e:--.: ~~;:.:~.-:.e:"'.t a...---e:t ~--i:.; a :e:; ~a/' ~:-:....:: :.:~ ::--. ...s, 

;-:-Y-"-'11/ ;:rc ~ss t::·.-a:-::! or a·· a/ 

reft.e!i:.; &:~3. ~.is c:i:-.=~~,.= r.a.s 
~e;;lo:,.-:.:!:a':. 
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~ET 
( Table 4 

KISS IL£ CHAAAc:7 i:R.J3 TICS 

Throw Weight, Ca;>ability, lb 

Cross Vehicle \olei<;ht, lb 

!!iss ile Le!'l;t:h, ft 

Pro.,ellant (all stages) 

Loading, % 
Al. t.r-in 1..,' % 
lil!4Cl04• % 

Isp' sec (std ~f) 

Density, lb/in. 

Grain Desi~ (all sta:l@S) 

Nozzle -- all sta;es 

Seal 
Li..~er 
~JC (~it:h ~,a ya~) 
R'i:: ·(roll) 

~ \t .__ _J 6500 r.::.i, 

270,003 

77.5 

Co";x>site t~ liith polybutadiene bWe~ 

88 
20 
68 

250 

0.065 

Cylindrically perforated 

Single s~r;-e.! o::-.n.iaxis t~ 

nexible !leari::;; 
Ablathoe ~lastic 
Hydra~ic ac:~~ion cf no~zle 
Cas ge!'lerator ~~ nozzles 

Thrust Te~.inatio!1 (3::-1 stage) Li."l~ar sha;.e:! c~.a::-ge on fo:-.·u·j 
c::ne ports 

L"\te~ta;e Stru:ture Se:U~no:o:pe 

~~cr ease ~aterial 

First Sta:re 
Se~r.:! a."ld Thi::-1 Stage 

Sta;e ct.aracteristics 

Sta;;e 'io'e!.;!".t, lb 
?rc:;,ella."\t Weig~.t, lb 
Sta~ ~~ss fraccion 
S ta ::~e Jia::>ater, i."\. 
Sta:;'? !..er.;-th, in· 
Cha::>.be r P:-e s sure, ;:s i 
!;o:::::le £'X?d!"'.sion ?..d~io 
!t.:l::le ~.mat ~a::-.eter, in· 
f1,;r.t 7i.7.e, se:: 
r:-l;:-l,;S~ (".'a.:), l!J 
Case Sa:~~/ Fa:t=r 
Cas-: .j,ji:";ts 

~ ';"'~· .;- :···~·--~--

Se-.,...~:"'ted ~=-a;-in~ st:el 
s-s;.; fila.-oer.t-...,;x:.xy ::c:o;>osit~ 

!. I!. III 

150,800 a:J,s:!J 30,9Su 
134,0~0 n.~::.:J 28,':-'JG 

o.ae9 o.s~; c.~·::; 

ll') • , r. 1 , .... 
~- --' 349 ~.:s 131 

lOCJ l ;~'J 7'JJ 
12 "" ~: 

23.2 17.: 9.2 
s:.:.o 5J.7 2~.) 

5?1,0~') '12 - ' ~ . . .... -
'::-;,..) .. ) 

1.15 .::~ 1.2:. 
2 j 

3~ 
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(3) 

7411 
The grain is a cyl.inojrical perlorate<! ~esi;;n vith 

P'?rfor-..dr.ce based on a sta:-.lard ~eliYI!red reference 

specific i.c>;lulse of 2SO sec. Propellant ~ensity 

is 0.65 lb/in. 3. ~.,Utors U5ed in all na:~es are 

pyro;en ty;>es of ct;:~:ot desi:l"'· 

Sta~ I a."ld Sta~ II ncz:les are a~lati·x>:y c~led 

nozzles with g:-a;>hite clcth · ;:hen.:llic th.....,ats and 

~a~bon cloth and sil':a cloth ;lhenolic exit cones. 

The Sta;;e II nozzle ili.us a tun;sten insert: tl'.roat 

vi th a :IT a ph 1 te 'IE! at i.'lk to :dni::dze perf o ro>a."'=e 
oegTadation due to e~sion. All noz:z.les are pan:ially 

su:r:>er;;ed into the C>'Jtor case-·30 percent for Stage I 

a.--G Staif! u. and 26 per:ent for Sta:l" III. 

(4) n-.rust ve~-;:or control is obtai.-.ed lr; U5e of hydraulic· 

actuated s .rivelled nozzles 1.-. all sta;;es. Noz:zle 

design is based on a~va.-.~ed elasto:~eri-: seal type ·con· 

fi1Uraticns which ha·X' ~en successfully tested in 

s::aller sizes. Roll ccnt:'Ol is ;l::'Ovi::!ed lr; ::>eans of 

a solid-;.:-o;>ella:tt •a:-:: ;as ger,erat:,r s:;ste-:1. Se?arate 

batter-; ;:>aci<.s i.-. each sta;"' are used to ;>rovide 

elect~ical ?7~r for ~~e hydraulic no~zle actuation 

syste~. 

(S) ';he !:ooster or""...na.-.cE' c~:>Sists of a ccn·Jer.~ional safe· 

an (ar::>-disar.:~ swi~::h) syste::z with initiators. 

OnL-.ance f~ticns include stage i~~tion, stage 

se;:>aration, gas generator ignition, thrust te:=ination 

activation, a."'d i.-.·fli;ht destruction (R~D). Thrust 

ter->inati:>n is pro~ed ~~ si::ultaneo~ly openin;; 

,.. ________ _ 

~o'i::h linear shaped char;es :ulti;>le foNard--:anted 

por.:s in tt.e head erd of tt.e third sta;e ~otor case 

u;>cn ::c~4."1d fro: t~e guidance L"ld ~ontrol s~~syste:. 

~~or d..:si;n ~~~tz t!"".!':.ist ter.i::atio:"l a!ter '3 o:

::(j!"e se~:.~::s of tfa.ir":! sta;e burn • .. ·:tir:h ~Mvides ~issil~ 

ra...'1j'?S d:·~ t:> r-:·j n.-:.i. 
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(6) Interstagc snuctures between sta;es as well as 

the aft sld.rt are of al =in 1r.1 a.U.o y se:o i.:!>::>l"CC"...cq ue 

ty;>e. Access doors are ;>rovi:l~ t::l ;>er-...it i."l5;>e=ti.on 

a..n::! ~ir:=ena:'l::e o! i.-:ternal COrJ;x:>n.ent.S. LL-~ar s:..a??:: 

cha"'9"S are use~ for suge se;>.-.rati?n. 

a. L'l!!~tial. The baseline g-u.ida:lCe syst~ is an all i:<ertial 

syst= (typi!ied by 51\S::U:i co:.;:os~ of a floated inertial :.easure

oent unit, externa.l. electronics and an airborne digital co=?uter. 

A su::z:.ar-1 of the physical c.'<aracteristics of ti",e guida.-..::e sys:e:a is 

;>resentej in Table s. 

(1) 

Table 5 

~~t is cc:>;>rised c! ~.c ccn:en:ric spheres, the outer

:x>st bein; a;>;>roxi::ately l2 in. 1:. dia.-:-.eter. TI".e ir.-.:r 

or stable =>e::be!" ccntai:.s '""e ir.e:-tia.l :in.stt:.::-.e,.ts a:-od 

associated elec:rc~.i-:s a:·d is floated in a floor:::a~!x>n 

fl:.d:!. Four dual elec:rical br::shes, :-..o::o:ec on tl<e 

t~.e outer s;>here fer trM.s~sio!'l o! :.C ;>owe::- a:-.:! 

~ulti~lexed si~~s. ?~jial ar.j r~i;ential fl~i~ j~:s 
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l:x:ated in val..-es or pads on t~ ... neutta.ll:t llr.nya."lt 

in:)er sphere are urili.z.ed tc kee;: the i."l."lO?.r s;;I"~I"!! 

ce:-.tered a."'ld s;:>ace oriented lo'i:t.in the o·"t~r s;:r.~~. 

The outer s;;l":ere is :>ad~ u;) of t".r.l 41:.:-..i."l:= t.~is;r.:r-:s 

(2) In~rtia.l ~eas·J.!"inj L"'\.Stn..~~.ts. ~.-e i:'.e:-:ia.l inst:·.:-r.:-.::s_ 

tr,:""ee 16 PI~A-J c~:cel~:-;-....e:ers &."'\d tl-.!"'e~ £F:G-1C:i. ';".(T"'j-

scop:s, are :oo~.:."lted 1."1 a ber-;lli~o:~ 

sp!".ere of tl".e inertial ..easu~~nt: 

. """ 
Ber-tlli'--: is use:! as ~he :a5::>r str:x:::cal 

:::a:erial beca:J.Se cf its hi;h s::en;tl"., le-.- ~i;~.t, b,..;

~er:3 :!~:-..si::!'\Al s:a!:Uit:l a..-.~ 7->0d th-:~....a.! ;:--;?="r.:ies. 

!he :zr::G-1~:{ ';'/'!"? is a si:.~l~~-:;:-e~-.:!-::--e-:::!:~ .tlc~~e-:1 

bery!..li;...-: irlt~ati.'\1 ';i!'J •"i::-. a sj-:-:r:e~i=o~ .. ~.e~l; it 

is a.~ i::;;:-c·~1 'F-!'si=:i :! t!".: ~T~-5F -;-,r-:. ~.:~ i."'l 

":I':~; II. 

di;i.t.U cc,Jt-e:- wil! ~ ~=si~~~ t.o a::::c-::-~a:~ t:.c 

na·J'i;a~io:i, i"'.:i~:e a:-.d CO!i':!"":i !-:.r :~ :C,..:.st ?:-..sse, 

~!"L:l'..ti:"q t~ ::.:.:.lti;!~ i:.:!e;:,-:!"t::.::::--.t r=.::::-~~~ ·;-:::.i::1.-: 

.-
/ 

I 
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(a) f'iel:l :alil::ran~n---::.e ~.;i:!a."\Ce systez 'Will ~ .... ,.. tl-.• 

ca;>abllity of c:a.llbrati.-.:; the i.-.ertial ::>ea:. ~:·~::ent 

=it wr..ile U:e ::.i.ssile. :Ls e:::;:>l.a:ed i:\ t:.e t:a.-..s;x>:te:

la~~r. The purpese of t~ field calit:a:icn is 

(b) 

(c) 

to coo;:>ute an:! St.:>:-1! i."1 the airX.rne di;-i:al :~;:>u~er 

=e:r:ny. c:ertai:: constants whi:2'. are r.ecessary =~ 

CO::l;lE!n-Sate durin; fli;nt fo-: tr.e o;:>e:ati.-.; C'.aracter

i.s t i::s ::. f tr.e ac ::e le rc:oe te rs a_.-,.j gyros co ;:>e s i."l t-.e 

!lli.ssi.le ir.ertia.l ceasure::~ent =it. T'r.e ti:le req·..drc:l 

fer th~ entire fiel:l cali~ration usin; curTent 

tec.'-.:-.!~ues is esti:>ated to be fro.:: four to se·.~en t-.r. 

Azi-::·"':!-.-"'''he gcl:la:o:e syste::t vill have a 360 deq 

a:z:i::L;th covera:;'? i."l a self-ali;ni.."';J ~,rroco:;>assir.:; 

:x.Ce e:::;>loyi."11 tt.e s tabllizat"..:::t -;-r--;.s. A d!:SiT-1 

;-::a.l. for t.".e acc~a<:y 

co-::;>as s i."'l; ca;:>a!:U.i ty 

of the self -a.li;=t!-"19' .-- ....... 
is SIJ!C • 

L. J. 
?.~t3~-:"::t.;:-t=--:":-.e ;-.ri~"'lce syste: wi.l.l l'"..a·l'? a!". 

i..""l!i:ti.t~ r~tar:r~t"~'i; ca;:.a:.i!ity, 1.~., ~:e ai!'~~ 

::i;i~al cc=~I,,~E:' w:i.U acce;:: ta.:-;et :~si;:--..ati:::-1 L'l 

te~-S ';f l:r.;it"~~. !a~i~U:::E, a:C al.ti:-,..Ce, a:-d, c:: 

t~~ t.a.sis o: t~is in!:.:--ao;i:::, g::1-era:e all r.e::es

sa::-1 ;-.ada...,~e c::~.sta."'lts fo~ '-'Se ':ri the :-za.-,::e 

~::ations t."'.."":luT-.c:..~ tl-.e tl.i;:Ot. T....e s;e::~era.l 

'ta.~-tin; ca;>a!lllity vill i.-.cl~i! a pre-fli;~.t 

wri!icatio:t ca;;;a!:i!ity. TI".is laner i."lCl::Ces t.'le 

q~i!i::ati~:1. c! t!'".e target ?!"':;T'G:, aut:-..e:-.ci::at~n 

of t!".e target ::!at.i il:?':i:J.Ced fer t:".e s~i!ic assijil~ 

7":-.e t~'=al ti=e ~~;,ti_--.e:i f::r re:a!'";eti::; a:G ~~-!~i~::; 
. -.,~:-"-.!i:a:i=:l is ~sti:::.~:e~ t:J !;P.~ss :'r..a..L 

~ j. 

~ 
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(S) 

(d) A:-:·~racy-~ 3ccuracy of the gui.<ia..-.ce sys ~.,. 

vill pe~t ~ -'\du~nt.of a ~a;xm s~~t= 

C£P of a :X,•\_ _r.-ll at a 5500 =1 ra.-• .., ·ofi t!": 

a hig!"l bdlli~tic coe!ticieo>t "l"'!e:1t,-y ...-e:U:l~ 

L ~ A!l acc...-a:y s~r-; for the 

overall wea;xm syste~ is jl~Se~.t~ i."l ':al:.le 6. 

Table 6 

u.:1 o !l:laru s YS: ~ l.t::r:' .:..~l....'"'Y ,:.a;cr 
c;~t li.eentry 'le!".i::le) 

_j 
cf t."'.e ~=--t'!'-:)1 a.:".c! ;.ropl.:ls i:l!'l s ~ JS te=s. ve:-.i::.: e at :i t'.d~ c-:::::-...a..~s 

a.-.:1 e:-:-:>r si~a1 s!".a;:i."lg ~ be p~·.ri~<:1 i."l til<! ; 1i~a.'"'.:e a."ld cc:t

-:rcl su~o:rste~. ~.-e ~!"".:'~!6lsi=n s:.::Syst~ tnll ;!'-:·.~.:~ the ti":.!\!St 

-----· -·· 
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during fn:e f&ll a!ter boos.ter burnout ,1;-d before 

:he post-~t ~~.::1e ·~~!¥ rHnt'Iy whic!cs . 

.c u.iea. ..ce d-..= in.J roo sr is ;;e r! ~ :-oe d b-; t:.e s .a.;.~ 
inertial ;pi::a."\:e srste~. 1.£-:er t.'>e X.Cst ;>f'-"5•, 

a sequen~e of ra::io ::-easc...~.ts are :.ode a:d t:.e 

~ata 1-:e '...;5~ tc co~c..: :l'".e ...e.l:xicy as !':.€aSt:I"'e'~ 

by the 1. --e ::Ti al gui.!a. "IC:e s :;s te :a. De ;>e roc! inq u;>on 

the ?'St-X.Cst: ·..ehicle de,l.:l:;.:.er.t se,-.;enc~, on~ 

or oore sets of ra:tio :oeas u."'!::>ents ::..sy be :.a:~. 

The r4:1io in-fU;t:t ~rrectio:t eqn;cent 

which :ut ~ ad~ed to the conyenru:'lal i."lertial 

g-..dda.-.c:e S}•ste::~ c:cnsists of an X-!:>a:-..1 re:.eiYer, 4."\ 

a:>ter_-:a syst= located in ~.e :UssUe and a series o~ 

g:?..:W"ld su.tiC!'".S. ':1-.e e~j:.;x:ent is r.~ 'J."'1der CE·..elc;:

:2..-.t. 'n'.e ::::;.ssile!:<lrr.e recei..er is a narrow~~-= 

x-:.a_;.:! recei·J~e:- weit."..i:.; aX>~;t 3!J lb; th'! :U.ssi.!.~ 

a:-.te:t..-.a is a :'ixed ~i:-:~a:-ly ~la:-izej lC-t.L-.:! 

i.:lit wi;~.:i.i; aX.·4t 5 l!:. :1-~e ratio ~- ... t=d s:a:i:;~~ 

c-:n..sists c! a:~ at:.:i: !:-~~·..;e:-cy s':a:.:!aroj, fre::_:..c"l.:J 

Sj':'l.t~.e:iz~:- ca;M!!lll! ::! ~=ri·ri-"l; a:-q cXse:\ ~~~~I!X"J 

f:-:~ t!:'.e 512 ::o~sib~e, a.-. <-!>G.:'.:! po-oP.r a:::;>lifi=r 

a.."".d o:-.:~:-:.a. The ;:"'C:.;.--G st;ati=r..s ':.a"/ ~ porta!:~~ 

lf.r.j(. :.ust be ;:rcvi:!e:!. A ::.is5ile 1..~-f!i¢.: rCi~ 

c.o:-re~:icn reqt.:i:-es fi:--es fro: a =i:.i.=:..~ of t:::-e~ 

.;:• ... t.:nd stat"i::!".S. ~.ere is r.:> li:.ito':i=:t t'O t~ 

n·.r.!:.e:- c: =issUes •·!".i::h ::a.."l c;..erat-: •"!~h a :J.::."=n 
s:ati;~ ?r a~ay cf s~a:i=:I.S ex.ce~t !:.:- tl".e i.,
here!'lt ~U.:.re~:".tS !~'!' !'atio li:.e-o~ -s:i;~.t ac:ess 

te:: c!e; o:- ::ere aX·I'!! t!":e !'-.crl.z.c:"l. A p~!er~ 

~:,:::.etrJ wo~:i pr:;·:i:e 't!'".rf'e c:- ~n!"'e ;;ro·..:.:.:! sta':i::-.s 

s;:.ea1 .:al.::!"; a li_--:() a~;::-cx.i·:.r~.c:ly ~:.:.; ::.i !::-;;, :-c~..al 

tc tr..a tra;~:o:c,ry ;.>la.."'le a-.d •z-.d~:-:1ea:h :he ::...:s:i:~ 

!7 
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1lt~ ~ 
sut:ions rt:quired for the ai.ssile force is • h..-.:ti.on 

ot the W'!a;x:m systPS de;>lo~:~t configuraru~., t."e 

ene:>:l tt..reat, ard tl'.e t.a,..._...ess o~ t,"le c;ro=:! s t:.1 ti..::r.s. 

E.st"'....:.at~ acc·.rracy ~:~ t~.e r~i:l b-~:..i:;;-.: - .,. , ~ 
correcti:l:~ quida.nce s:rste:o i\_ .Jft a:ld _ !~ f~r 

the hi;!':- ard J.aw-tl Y'!t~le, res;>eeti...e 1;. / 

(b) !he Stel.lar IMrti.al ::;~.~.,:e Sy,;~-..;, atiliz.es a 

sullar s4-!ltin.; to COr."!~t for i:>erti.al ;!a:f:= 

a t'rt tude err:l rs s te:::ninq f reo e 1:.. '"le r 1:-.e m.a.: co~
ponent or geode de an:1 ;eo~J'Sical error s.o~e.s. 

It =a y l::e enplo ~ d iJrlnq boost a."\.C! zHco ~ e 

g-.d.da. "lee such as the :!e;ll..:y.:>e n t ;Y.' .ase of ::.:!1. ti;ll e 

:lzlde;:>endently tar;eted hal listie reentr"J w!ti-:les. 

n.e quid a:x:e s :15 t~ is ccc;x; s l!'d of a stellar 1:"' rt1 al 

Deasure::.ent unit, stellar inertial ::.eas10r~-.: =it 

e 1 ectro!"' .i!:.s , and an air X> !"!'1e O.;i ~ c~u: -e r. 

Ty;>i=al ct.aracter"_s~ ar~: 

r 
I 
I 
' 

':1-.e ::J.aj!jr dif!ere:-.ce b?~-.::~:: a c:r:.~~e:a ::.~ a st.:;llar 

L"lcrt:i.al ailj)lica:-i:.!l a.-.d !:: a.., a.1.l 1.-.er:i.a! d;,~li

c:a 'de :t is a ;>p r:> xi.:.1 tel y a l S :(; "'-' rd i:v:: ~ ase l:. 

ce.":CCry :"'!~uire-~~.t !"'~e-:essitatrd. !:rJ cc=~·.;:-t±:-..al 

ft:W: ti.cns un.i.ciue t:::l tte s te l.!a r s ys t~:~ • ':!"~ ~~

puur ,r,1~!l t..ss be'!:t ;x;st:;la;:e-j ~'r 5:.21: ><ill a~o 

be able t:> per for: t~.e stella~ ;-~.:e f·z:-:! :.:1. 

E.sti::at'!d ac:cu::-ac:~ to::- t!'.e st'!lla:' i...,~rti.al _... ' 
JUi.:!ar.ce SJ'St= is :: a:.! h f~r t~.e l".i;h-

a:-.d !.et~-d •.ri!hi-:1~:- r:s~ti·,-~1-,. ) 5, ;. -; \ 
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(c) t.a:-d :o~a·tisa~ion. The ~rail operation of the La.-.! 

~~ile SyH~:a requiru that the Wti.a.l ~nditi.:l:u 

-
/ 

l ., 
t . . I . 
) -., \ I 

for la·r.c.'l be ~tn:l~ to a..• acce;:ta!:..:e le·~el tc 

r-l"J.e·.~e the desire<! Sf'te:::~ C£?. n>e i:uti.a.l cc:-.dit:.::-. 

error sour:es a,-e uncertainties i.• latitU<:!e, l~n.pr·..:.c, 

.Utitu:!e, oapince of the. ;ravity vector, a.."l.d de

flection of tl'.e verti=al. De;>loy:>ent of tl'.e La.-.d 

ltl!lile Syst~:: on a road grid netv:>rk ~s it feasi!:::~ 

to use nu:oero~ checkpoints which .vill pro·ti.de acce;::

vle i:uti.a.l conditions vithout re«uirinq tl'.e use of 

a ccr.:;>lex navigation syst=. Ihe c:o:-.:ei't is to 

esta!llJ.s!-. one or 110re first order checkpoints iJ'I each 

tra."\.Sporter-launcller cleiJlo,..,ent area, the quantity 

requirej bein0 a function of _the part'ic:Jlar terrair., 

a.'ld, spe-:ifi.ca!J.y, the distar.ce that inter;>olatbn 

of tr"' :>a ;n1 ::u:!e of t.'le qravi ty wctor and deflectic:-. 

'Of :!".l! Yertical can be used trlt:."'out exceeding the 

er!":lr !:·..ld;oet. All read intenectio:-.s ·.rit.!u.n the de

;>~:r...P-!"It area wi!.l then be loc.ted witr. respect to 

tr.~ first !:>!'~~r SoJ..."Ve'/ ;>ei.ot(S) vith a.~ U.'\Certa.i.-\t'j ....... 
of ..... .Jft o:- l~ss. L""1 cperati.on t!'".en, w:-r:: ·"' t!"'.e 

tta.."\.S;>corter-la·.:."'C!".er is i:-1 ~tio,, its i• :~n is 

~:;>dated at Each inte :-se<:tbn ·J!o.icr.. tn:'.: '~-,. . ...,uld be 

at ap;>ro~:ely ~ u i.oterva.ls w!"J.c.'l •-cul1 !XP.J."'d 

u.e navi;a:io:-1 error ccr.sistent wich th£ acc·.;.:acy 

sl'.c•n in Table IS • 

The srste:t error !:~~~t 1:-icli..C~s a.."'l ~sti-:.ate 

cf t:he ;eo;;hysical a~:j ~cc!etic tr.cenai."\'Cies for ~"le 

lS70 ti::e ;.e::i:xl and tl'.ei:: ccn:rib-..tb:: to the sys:e.3 

C::P. :h~ sta."'lt!ard d:·.riation of 1.;.."'\cer::ai.-.ty (o•.e 
/" .. 

si:;>a) is lft fer tt.e g.-ocetic: lati:'-'C!e and lc:---;i--- "- ..., 
t·~~ ••- ~-r t~e ~~~~-~~ ~A1·~· -~ ·~.e '"""-~ """"'-• ~· • ._..,. ~I :t--~-'--- ,.,_ :1'1'- ,.,.._ "'' ... .,....._, 

'-' -sitre, a:-.d ~r: i"ki;:,~ c!:C·:-e :-::ea.:'\ s~a lc::·-"'?1. 'n".e 
... _.j 

::st ~! ':S':d~lishi..~ t:-.~ fi!"'S": C~f:!' S\;!'"F-J' ?Qi."1tS 
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for these data, ...agnitude of gravity and de· 

flection of the vertical· is estimated to be $1000 

to $1500 each. The c~st of the re1ati,~11 crude 

position SUI'\Ieys tor t!'l<: roaj intei"S•c:ioc.s is 

est.fma:ed to be se·.~eral h...:-.dred dollar-s ~oc.ic'l is 

low cost because of the re!ative1y large all<-wa!:>le 

'.U"oCertainty. 

3. Post-Boost Vehicle 

a. General characteristics. The post-boo:t ve!'-.icle is a single 

de;:oloy.oent IDOdule (bus) configured to peradt awd.cu.a flexil:.llity 1n 

the choice of payload and deploy.oent capabilities. '!he baseline 

~ntr1 vehicle is the reference multiple reentry vehicle. However , , 
capability of deployment of Hk. 12's or reference multiple reentry 

vehicles loiith penetration aids is incorporated. The deploy.oent 

!IIOdule contains the missile guid4tlce system, a propulsion syste.'ll, 

and an attitude control system. An interchangeable reentry system 

is canied en th.e deploy.oent roodule protected by an ascent shroud 

which is ejected during second stage bum. Fiqu.--e 8 illustrates tt.e 

post-boost vehicle design loiith a refeNnce mul.ti;>le reentry vehicle 

installatiun. The baseline post-l:ocst vehicle utilizes a liquid 

bipro;:.ellant axial thr...ster and nx:mo·p:-o;>ella.'"lt attitude ccr.trol 

thr-" ters. 

r.>e ;>est-boost ·.~ehicle config-.;raticn shown 1-.erei.'"l prir.larily 

reflects the ~uire:nents .of hard a.nd dispersed form of basiJ,g desi~ .• 

P..lf! to a 11.-:dted a::IOWlt of desi;n data, the b.pa-:t of tne horizontal 

loadir.;s on the post-boost vehicle desi:;n cor.cept ·•as ae1re~ sed only 

in the qualitative sense. It was assuoed that the post-boost 

·~hic!e/booster systeo would be su;>;;x>c ted and shock iso!atad so tha.t 

loads would not be greater than those experienced du:-i."'g flight. 

However, it is recognized that certain strucrural CIOdifications cay 

be necessary to ·support th.e post-boost vehicle in the norizontal 

position. In particular, the cantileve!"!rl reentry ve~.ic1es, center 

pylon, oo::les, fuel tanks, etc. could require additional sup;;x>rti.'>g 

structure. For th.e cesigm p~sen~ed herein, 110 ;:>er.alties ha·Je bee:1 

as s w..e :l • 

-------UM 
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(l) n.e post-boost vehicle is designed to deliver tt.e reentry 

objects in iln in-lin~ pattern tor deferue penetration or 

in a footprint :>attern for attacking 111:lltiple ta~ts or 

can be progra:xoed for ~bi.ndtions of the tw pa~erns. 

n.e typical deplo~nt se;uen:e of events for a ~ined 

in-li.'"le/footprint targ-eting pattern is st-o·.m i.'"l Fig. g, 

In thl.s case, the post-bnost vehicl-e pro;>ul!ion syste!ll 

accelerates the deplo~nt aod~e u;> the ra'"lge inse~itive 

axis for in-lir.e deplo~nt of oultiple ~bjects against a 

single target. After release of the preestablished ntnber 

of objects the deployment arxlule is directed to a nev 

trajectory for a subsequent t<..'gE!t • 

(2) n-, basic payload CO!:lbi.ndtion: are as follows: 

F."R-1* 
12 

17 

lhnbers of O~jects Oelh-..red 

No. of No. of 
Ta!"g::ts INs 8% Decoys 

----4 

10 L-10 

5 5 25 

6 6 
4 4 

30 

- , ; 
;;-

Ta~le 7 contail"IS a description cf tht- re€ntry ""hicles a.-.:! 

penetrat:icn aids. Other reentry vehicles such as the Kk wx~ ar.d 

Kk "XX" and :oar.euver-ing reer.try vehicles r..ay also be carried • 

•. -------
Referer.ce Multiple Reennoy Vehicle 
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b. ~xiaJ. thn!5t. The aldal thru3t required for incre~~td.l 

velocity ~~~aneuver-s of the post-lX>ost vehicle is provided by a si:"qle 

centtal.ly 1110u:-.ted lic<ui-1 pro;:-e:.la.:1t thruster e<~;-ahle of thr-.:!t ~~r 

control in pitch a.'ld Ylr"· Stora~le hypef'90liC bipro~lla.:'lts 

Cli 204 /ll7~;4 ) are ;>ressure fed froa the pro~l.Llnt tani<.s. :t.e tt.r~t 

vector control provides for offset center of gravity during the 

reentry vehicle release sequence as well u for thrust wctor. aliT~· 

ment: along the desired ttajector-;. 

c. The attitude control syst~. The attitude contro! syste~ 

utUizes multiple pitch, YIIW and roll thnlsters to produce control 

torques and/or low level translation thrust for vernier IIIOve...,nt. 

The liqui.1 mono;>ropellant: attitude control syste:o thrusters utilize 

hydrazine (11:zH4 ) pressure fed froa a propel.Llnt ta.nlr.. 

d. !!ard.'l'?ss. The in-fli;ht harQ-.ess ~al.s fo::- the booHe:r and 

post-boost vehicle are given in Table e. 

':able 8 

1. Sys~..., Configyrati~n 

A pict:lrial N;>resentaticn of the win; structure for t!'.e L.on:1 

Mobile Syste111 a."ld the c:=-..at1d a.'ld c:;ntro1 intrawing co:-::>unicati::>ns 

is shO'..,.. i.'l Fiq. 10. The win7 h<!adquarters is a.ss(Y.:iate-J ·.rith an 

existin; Air i'O!"C'! base a.'ld the wi."Lq and sqt.:adron ::.ainter.a."\Ce bases 

will be fixed and soft. A str.nar-J :lf the c~:1 and c-.ntrol syste::. 

sh:::Ni.:'l-; th'! sur..rivabl-= ;x::st-atta-:k co:r.n.m.ica!'ic:l li...,!.s ~t"'.-:en 

higher c~..d:'ld and a ty;>ical s:;uodron el~o.~r.t is shc-.r.o 1.., r::. •. u. 
;·ive of t!"le 50 tra"is;Y.-r:er-!d'.ZI:t.~:-s in a sG_ua~~:l 1H~ r:-;~i~??:! 

a:-.1 ,..r: ... :! t::> ;>::o·1i :l'! the la'.l."ldl CC:'ltrol =ent<!r ca;oability. 

45 
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a. Oi"'Uti.on.!l ccntrcl. tach ttan.s.,crter-la=:!>er/la.:nch 

control center will t.a·~ t.he ca;-abi.lity f~r cocr.unicatio~.s with 

SAC ·a.-a higher CO!lCol.."".d as well as ot~.er el~::.ents wit:-..1:1 its S()"dd:-:~. 

via tr,,. t::-!i' and ;;:; c:Jrnt:UcHion syste::.s • tdch tta.-.s~rter-la·.:n:::~.e~/ 

lalZlCh -=~:otrol center •ithin a s:;t:a~rcn vil.l ::ointaL"\ c~~.t stat:"-5 

Wor-....ati.on on a.ll units of tt.e sc;_'-ladro:~ and vi.ll h~·..e the ca;>abllity 

for the =nnol and laur.::h r:.f a."'ly :U.ssi.le vit."\1.'\ tt.e squadron. T~ 

;.erfon these functl..ons eftici!!nt.ly, it will !:e n~essar-1 to estahlis:, 

a COIIIIU.'l!l inherita:>ee capability so that a."'ly single su:viving 

transponer-launc.."aer/la.r.ch control center in a sc;_ua~ron ca.'\ be 

desi;r.at:e~ ~he pri:"4ry trans~rur-lau:lCher/la:mch control center, 

i.'liti.a':~-1 all required actions and trans:issions to hig!\er c=a."'ld. 

1-Jiy ether surnvi..-.; tra."\Sporter-la·~c~.=r/lat.n.=h ontrol center in 

th<! squ.,:!ron ca.'l assist the dcsi~ted pri.::.ary la~:>C-"1 ccnt:-ol center 

in tt.e ;:>erfoMan.Ce of its requi~:j actions and, ha·li."lg ~n ,.()nitr:.::-i:q 

status a."ld other trans=iss ions, ca."\ ta:.t.e o·.-er the ~ri-:'.4 r-; res pons i

l:i.lit:t a."">d associated coar..a."'ld if r.ecessary. F.eo::ei;>t of SJJ: 

ir.stru:ti.c:u will be at:thenticate:j a.'\d ·.-eri!!e:j ':1-1 a.ll trans;r.rter

laL'ICt.er,'laun::il control centers usL'l~ tt.e r-..o-.-a/ t:-'..F c~=:.zU-:ati::n 

sys:-:::1, incl\.idi.r.g airborne reld'JS as :-eq'.!!red, a:-.: t!'".e Hf ~a~io. 

PM·.ri.sioc. will be :>ad<; t:> utilize =Uita::y 5atellit~ C?"l

:o;.::nication ·.~.en an C;>"rational sat'<llite s:~ste-:t :r.~::.es a·;aila!llo:. 

b. Sg"-!dt-:::"1 ~o=""i:atbr..o. !:.1-::h transpcr-t'.!r-la'-'l".:l:Er, i:a

clu::ing ':he ttans;nrter-la~~.er/la::.c:h contr.:>l o::er.;:ers, is e;'"ip;>ed 

with !I-!: tr!L'\Scei·o~ers and a;:.pro;:.riate anten.-..: f:lr '4atra~quadron 

C-:>or•u:".io::at:ions. 'r:l a~hie•,oe reliabl'.! C?7.lunica ti::~..s thrct:.,--t'o'-lt a 

sq~ron ar'.!a a."'.d a.ll7o'ing for attriticn in th'.! pcst-atta·-::1< 

'.!nvirc=;;;nt, a rela:ti."'g tec~ue will ile used in w!Uch each 

trans;:..on:'.!r-la•r.r.h'.!r _-e.!:>road-::asts a.ll ::.essa7'.!s r!!<:-?i·.ocd. Tne 

si~ta:o~u.s rebr:>a:lcast to:c~-"liq:Je c~::r.-cnly r<:·ie:-r->j t? as SZ.'fJU::A.3! 

is re,~sentatiu'i! c~ -:t'.'!: t:r~ -;~ c::.:'l:..:'li-:at~:\ syst~= ::-.r::!".ani.zati:::t 

a~;.li:.a!:".-1~ i.."i t!".is cas-:. SL"f...;.U::k'57 is a Si':".Cb:--Jn.i::!?1 syst~~ ... ~.~~ 

r 

f 

[ 
L 

[ 

[! 
' 

I 



u 
j 

I 
I 
I 
I 
I 
! 
1 .. 
-.. 
.. 
I; --li ... 

i 
I 
J --J, --• 

each transceiwr 1s controll.,;S in fre-q~ncy by .n accurate tia:i.nq 

s:>urce. Overa.ll control of the sy5te01 1s ~~oaint&ined by tJ',e dcsi;

n.ated pri:lary traru;x>n:er-launc.'>er/laun::h c:or.~rol center. ln 

SL'!ULCJ.ST a ~~~essage fr~ is established vr.i.:.."l 1s ~ic.llly ci·~ed 

in~ eight ti;::e slots wt.ere tt.e u:-.it i."\1tLni:'.; the "'essag<> ~·a:rs 

tra..'\S'llits in tl'.e first ti;::e slot of the ::.e.ssa~ fra.~. All :...-.its 

recei vi.:q that :oessa;j'!! retran.s::U t it si=l ta.-.e-:>usly in tl".e sec:>nd 

ti::>e slot and so on. A ~ical squ.a~ron de~loYQent sta.tin; 

d 1.::>e ns ions of the are a and the aw rage co=:=Uc:a tion link l..e ~-tlu 

1s included in Fig. l:l. The trans;x>rter-laur-C.ers tro.'\S:ait status 

Wor.:>ation, security alan:s, and acUinistrath..e e~essages to the 

tra.'\S;x>rter-la..:ncher/launc.'l c:>ntrol centers using the L"iF co::.

~unic:ations systems. tile transporter-uuncher/laor.ch cOntrol centers 

tra."\S!Ut cc:::.l.Ilds tc t.he tra."\S porter-la~a:hers, status reports to 

lo'i::g and hi;!".~r c:o=a.."ds, authentic.tte a."'d wrify receipt of Sf.: 

""'ssa;es, etc. via tt~ lliif c:az~uni~ation Sy5t""'· 

c. Wi."".g ::::·~t:.i=dtio!'\.5 a..-.d "!'j;:r.unicatic:u vith hi :;her '= .-::-.a...d. 

\o.'i.."lq h~a::!~o.:arte rs .. 1.1.1 ~ pri.":'Arily ccn~em~ with ::>aintenan<.~ a."ld 

ot<-.er a1.-:.i.'1istrati'J'! f .:1cti..:.ns. !.'1 the ·pre-anac~. en·.r:'.ro~~.t 

both wi."\'7 an:: sc;~l":n c·r..:::u:-.icatio~.s ·rith t.:.,::er cr.:::r..a."ld are ·;1..3 

t:-•'= s':lft :-:r ra.:!b syst'=::2 an.-:! u·.e .:ssL '='=T.a:-.C a:-.d c.~:'l~!""Jl r,~~:k. 

':"~.a '6'-L systeco: is a di;ita.l data lini<. coc:.ecti."l;; s;.c a.'Yl s;.: 

al~~rr..ates ·.dch wing a.:~ ~=~jron ec-:r.....a.~ le·...els us:ir~; leas.cz~ h7f..7 

lo~;-liM. I'f:<lu."ldant c~ble net'-<lrk.. L"\ tr.~ ;x>st-attacit ~n·li~c.~nt 

cc.::r.l:licaticr.s ~o-ith ·u.q~.er c:o::.-..a.-.::1 is pr:i=.ari!y bet'-<.<:!n tl.e c.;...ra

ti.onal. u:Uts a."ld s;..: usir.q tr.e U:~F cc=<a-.icati.cn ~yst.-... !'1~ 

c~rati.:lnal. c:>r.=ept dt.es not rely u?~n surr.lv3l cf tte sc.!t ~.; and 

sq·a~rcn co::r..a."\ds. iolin; a!'.d sc:U<~::!r:>n co:;~-.!~ wi!.! =o~~5.n<.r. to 

:x:nitor ~ssa;<:! traffic 1.."1 t~.e pcst-atta:k. ~r.·liro::-• .,.,~·c so lc.,.,. as 

t:t.eir ca;;abi.!.ity surr.l·l'!s c.r reco·~rs. Jl.s sr""'n i."\ Fi;. !l, !I-.~ 

~-iF net"..:>rit in<::l•X:es the airho~ launch con~r:>l c~nt~r a.rrl the 

;>est-attack ~=u."lic~tions c.cnt~)l syste"' re:ay air:r3!t. io'h~:: a 

::U.l.itary c:>=lZli:ati.cn s ltellite beu::':ll!s c;>t>ratio!1al, lt >.!..!1 a.o:;-· 

~nt t:te ;:.ost·atta:k ::_;··~r.nmicati.,~.s c::r,~ro! s~t'r:-~ prn·ridi.~; ft~l'":~.of!r 
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redla"d4nCY Mod, hence, enhAnce survivability of COIIIO'Iunications 

behoeer. transporter·huncher/launch control ~nters and SAC or 

SAC &ltemates. 

d. Wl!apon control. Positive control of the missile force, .ss 

defined in 000 DiNctive 5200.16, and other nuclear safety regula

tions wiLl be satisfied by Nquiring thNe se?d:ate signals to 

effect an intnediate missile launch. The !irst signdl Nquired is 

the launch enable code which can be initiaNd by any tr.snsporter

launcher/launch control center within a squadr.m upon proper 

authorization from SAC. The other two signals required are launch 

wtes provided fro"' two separate sources, either transporter-launcher/ 

launch control centers and/or the airborne lau.-.ch control center. 

When a transporter-launcher/launch control center transr.~ts 

a launch enable code to one or more transporter-launchers, this 

enable code is also Nlayed to all other transporter-launcher/launch 

control centers within the squadron. Any transporter-launcher/launch 

control center within the squadron can then take action, if deter

mined appropriate, to negate the effect of the launch enable code 

by initiating a launch inhibit command. Receipt of the launch in

hibit col:'.:r.and at the transporter-launcher will cause the missile to 

revert to a safe alert posture. If no inhibit co~and is received, 

then the missile can Nceive and process the required launch votes 

to acco~plish missile launch. 

The transmission of a single launch vote, which can be 

transmitted by the same transporte.r-launcher/launch control center 

that initiat~ the enable code, starts a timer associated with the 

particular missile or missiles 1.·hich may be set re01otely from Si\C 

for any pre-selected time period fro:n a few minutes to s~veral hours. 

Neither the launch crews nor anyone at the local co,and level can 

control tile timer nor do they have a knowledge of its present 

interval. If no irhibit corr::14nd is Nceived and no furthet actio:'\ 

is taken, the mi~5ile will launch when the timer has ru."l for the 

preset interval. Launch inhibit commands generated by any trans;>crter

launcher/launch control center or airborne lacn:h control center can 

so 
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.,.tum the missile or missilu to the safe alert post-u~ 1f .,.cei~ 

prior to t 1Joe r runout. 

In the event a launch enable code b folloo.~d by two valid 

launch votes fro= twO separate transporter-launcher/la~ c~trol 

centers (or airborne launch control center), the enabled missile or 

7Jssiles will launch itrrnediateli'• Cer.er!~~~:-: ~f '!itt>•!" ! 1~'"'"h 

enable code or a launch vote by a transporter-laU>cher/laun<:h cont::-ol 

center requires the cooperative effort of two ~mbers of the 

transporter-J.aWlcher/laun<:h control center crew. 

Other protective ...easures include Wtiation of visual 

displays and audible alarms at all tro&nsporter-launc:her/launch con

trol centers "'ithill a squadron when conrnar.d trans111:lssions are 

generated. The enable and launc:h execute signals will be coded to 

11111et positive control requirements and to provide suitable pro

tection against unauthorized or inadvertent launch. Retargeting of 

any miss:~...~ or 11\i.ssUes will utilize the two man, twO vote technique 

similar to the positive control for launch or missiles. Physical 

protection of ele~nts of the co~nd and control system and 

sensitive dat~ is acco~plished by encryption/decryption equipment, 

tar.~per proof containers, and enclosures wt.ich will volatilize 

sensitive data upon operator command or unauthorized atte~~ts at 

physical access. 

3. eo~~and and Control Eguig:ent 

!he co~ple~ent of e~uipment for wing headq~arters, squadron 

headquarters, transporter-launc:her/la~~ch control centers and 

tran~;xater-launchers is shown ill !able 9. 

D. SUP PORT SYSI£:!'6 

1. Maintenance Conce2ts 

The oaintenonce :oncept is best presented graphically in matrix 

,for.oat. Table 10 shows the maintenance fiL~ctions to be perfo:med 

on ~ach s:.~t-:;;~ t:el!l, categori:eJ on the basis o~ type of r.taintenance, 

level cf oainten~~ce, and th~ lccation of ~aintenance area. 
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Table 9 

'· ,. . .... 

COMHJ\11 D l\IID CO!ITROL I:Q.UIPMDIT 

Wing !fl!adguarters l:gu1pm'!nt 
NSA Crypto, Secure Data Transmission, anc 

Siqnal Processing Equipment 
Physic3l Security and Deployment Console 
Signal Processing Electronics 
46SL Equipment 
UIIF Transmitt.ar, Receiver, Power Supply 

and Control 
Hr Transmitter, Receiver, Power Su~ply 

and Control 
WIF, IIF Ante Mas (soft) 

Squadron Headquarters Equipment 
UHF Transceiver 
IIF Transceiver 
liSA Crypto Unit 
Console for Message Generation, 

Deployment and Dispatch Control 
Signal Processing Electronics 
4&SL Equipment 
UHF, IIF AnteMas (soft) 

Transporter-Launcher Equipment 
NSA Crypto Units 
UIIF Transceiver 
WIF Transceiver (Standby) 
Digital Data Group (Computer) 
Power Regulation EquipmPnt 
Antennae 

Launch Control Cent~r r4uipment* 
l.aun<"h Control Console 
Comm•nication Control f.onsole 
liSA t rypto Units 
IIF T· anscciver 
WIF ·.-ransceiver 
WIF Transceiver (Standby) 
UHF Rocket Broadcast Receiver (494L) 
LF Receiver (4B7L) 
Digital Data Group (Computer) 
Power Regulation Equi~ent 
AnteMas 

Airborne Launch Qontrol Center Cguipment 
UHF Transceivers 
HF Transceivers 
NSA Crypto Units 
Command Consoles (4) 
Status Monitor Consoles 
Data Processor 
Interphone System 
Power Converters and Regulation 
Ante MaS 

E:ach transporter-launcher is confi!]ured with weight and space provisions for launch 
control center equipment. Only one transporter-launcher in ten will be so equipped. 

( 
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Table 10 

HADITDIAIICE CO!ICEPT 

·- ... : 

r .•. , 

.•'.· 1·~,-' '.' ~ . 

·-···-·-·--.....-.... ~· 
...... - --

SuL:ystem Maintenance Location 

Failure Rate Mission Maintenance 

At TL 

Propulsion 
None 

1 failure/sqd/60 days 

Guidance 
Ilona 

4 tailures/sqd/month 

Reentry Vehicle 
None 

1 failure/sqd/180 day 

Aerospace Ground 
Equipment None 

2 failures/sqd/ 
every month 

Transporter-Launcher Remove and Replace 

1/failure/sqd/ Failed Sub-
month as3emblics with 

Hobilc Team . ,. 
~quadran maintenance base. 

** W1n'J maintt!uanco ba""· 

Resupply Maintenance 

Repair at Repair at Repair at 
SMB* WHB- DePot 

Remove and Remove and Comf,)lete 
Replace Replace 
Assembly Assembly and Teardown 

Subassembly Repdr 

Remove and Subassemblv Complete 
Replace Replacen.e• t 
railed Capability \ 
A"embly or Teardown 
Subassemblies Repair 

Remove and Repair Complete 
Replace Subeyetem 
Assemblin Aaaembly Teardown 

Repair. 

Remove and Repair of Complete 
Replace Assemblies 
Assemblies Subassembly Teardown 
Repair of and Selected Repair 
S~lected Sub- Modules 
assemblies 

Remove and Canplete None 
Replace Teardown 
Assemblies Repair 

• 
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•· TYP!! of utnt-ena.nce 

(l) Mission Nintenance u that uintenAnce which u 
noraally performed at the operational location by 

or-ganization level personnel to ~tllm an inoperat iw 

weapon to fully operational status as rapidly as 

possible through the removal/~placement of the 

faulty component. 

(2) The ~pair of ~parable c01:1ponents for the purpose 

of replenishing serviceable stocks is nomally per

formed by field/depot level maintenance per~onnel 

at wing/depot locations. By expeditin; such resuj)ply 

actions, the floating spares inves~ent ~quired to 

support m.ission maintenance is m.inir.>.ized. Thus, in 

terms of cost-effectiveness objectives, mission main-

tenance ai:ns pri:narily at r.~aximizi.'lq operatinnal 

effectiveness, whereas resupply :oai.'ltenance serves 

pri:narily to mini.~ize locristics costs. 

b. Levels of T:ldi.'ltenance. The skills a'ld e-;•.U;:r.:~nt re~uired 

to perform a particular r.~aintenan:e function constitute the funda

mental basis upon which the three "levels" of T:ldintenance d~scribed 

in P.FR 66-1 are established. 

(l) Orqanizational level ~aintenanco, perfc~~d by 

personnel ot the operational sql.lddron, is nomally 

·li:nited to less ~o~ple~ tasks such a~ ir.spection, 

testing, adjusting, lubricating, and other ser

vicin; actions, but also includes lL~ited ca?ability 

to ~:rove and replace faulty com;>oner.:s. 

(2) field level r.~aintenance no~ally i~.:lue2s o.ajor 

inspe.:tions, testin;, calibration, .and ;el~:ti·.oe 

capability to repair reparable su!l..ystP::IS/assernblies/ 

subasse~lies/rnodules re~ved ire~ t~e cr;ani=ati~nal 

level. 
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(3) 

. ..., ··"·- ./. . -~ ..... 
. ' 

Depot h~l ~~aint~nan~ incl~s 

actions beyond the capability of 

organizations. 

.-
all N b tet\An..."t 

field level 

C• Location of JMintenance. Y.aint:en&r~ce actions can be per• 

for-ed at the tTansporter·launcher ..Usile &ainte:unce shecb (SITE), 

at the squadron maintenance base (see Figs. 12 and 13); at the wing 

maintenance base, and at the Air F'orce Logistics Cot:t11and specialized 

repair activity or contractor facility. These maintenance locations 

do not necessarily coincide with the levels of caintenance previously 

described, since it 1s sometil!les rore cost effective to 1110ve hiqher 

level ~~~aintenance slll.ls and equip:>ent temporarily to a forward 

maintenance location rather than to evacuate the reparable item to 

a higher location where sk.Uls are not1U.l.ly availahle. The squadron 

m.~intenance facility will include a transporter-launcher asse:obly 

and ~~~aintenance bt..il:ling. A separate building is providec! • _ ndssile 

checkout, maintenance, and installation of the missile in the launch 

tube. The sabot within the launch tube will have the carability to 

act as an air elevator. The majority of the airborne vehic..i..! 

eq,;ip:nent ~:~&i.ntenance will be ~rforoed at_ the squadron main:enaJ ... 

base inasr:tuch as the size of JTObile grou:'ld E'{uip:>ent and the 

packaging concept for the missile r:ti.n~:e the o~portunities for per· 

fomir.; airborne vehicle equipr.1ent mai.nt~r.ance at the traJ'Isporter· 

la~ch~~ location. 

2. Supoly Concept 

The range and depth of spares (recoverable iter.>s) and repair 

pa~s (nonrecoverable) req~'i.red to support this syste::. will be de-

te ruined by the source coding and provis ioni.ng actions which :nus t be 

acco~plished as early as possible in the system's life cycle. The 

supply concepts discussed here deal with the resulting supply sup~rt 

to be provided to the using co=and :luring the operational phase. 

a. Sources of supply. '!here will be two sources of supply 

for operational squadrons: 

·.]~1· .._ .... 
- .· .. -

' 
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(1) Mission support itHIS are iteas requi~ in direct 

aupport of the operational aission and vW be 

provided direcUy by the Air Force Logb tics Com.'llatld 

Syste111 Support Kanager or the Nuclear Ordnance 

Coiiii'O<l 1 ty Kana ge r. 

(2) Indirect support items will be obtained through 

the Base Supply Officer at the host base. The Base 

Supply Offic:f!r wi.l.l obtain centrally "rocured items 

from the Air Force Logistics Cormland Inventory 

~.ager or Defense Supply Agency as appropriat~, 

and will issue a purchase request to the Ba·;e 

Procurement Officer for items coded fur locu 

procurement. 

b. Stockaqe locations. Stockage locations for mission support 

spares and N!pair parts will be established as follows: 

(l) At squadron maintenan~e base: Air Force weapons 

accounts suppli~ directly by the system support 

manager and nuclear ordnance comr.odity rr.anager 

will be established at each squadron maintenance 

base to stock selected spares N!quiN!d in support 

of maintenance functions at that location. 

(2) At winq maintenance base: If N!quired, a separate 

Air Force weapons account will be est«blished on the 

wing base 

activity. 

to su~port the wing field lavel maintenance 

If the wing is collocated on a base with 

an operaticnal squadron, the squadron's Air Force 

weapors account will be expanded to incluc!r the 

addition.al range of spares requiN!d to service the 

wing maintenance activity. 

(3) At specialized repair activities: Spares and 

repair parts required for depot level mai:1tenance 

will be stocked ·at specialized repair activity 

locations • 
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(4) At wapo!! SY5tem storage sit-e: Backup ltocks of Ill 

direct ldssion support_ a pares and repair parts used 

'·. 

by the operational c:oacand will be stocked at a weapon 

system storage aite and provided by the System Sup~ 

Manager or the Nuclear Ordnance Comr:>odity Manager as 

approp:-iate. This wstock.sge redundancy• is deliberate 

and intentional, in order tv avoid or minimize •stocr

out" conditions on this vital weapon system which 

might othetvise occur during the IM reprocurement 
cycle or newly developed peculiar 1te=s experiencing 

higher demands than anticipated, or on common ite~ 

•<here lower priority users with earlier de,ands might 

e·xh.; "St the stocks originally progra~m~ed by the 

IM for support of this system • 

(5) Fuel cache: The transporte:·-launcher fuel sup;llies 

will be located at pre-selected areas such that the 

transporter-launc::ter will be cycled to a fuel cache 

when approximately one half of the fuel load is 

consumed. 

The syste"' manning estimates are based on a SAC-owned multh.-l:.g 

base organizational structure. Locating the strategic missile win> 

on an established heavy· bombar<'::1ent wing base is assun:ed in order 

. to establish a baseline to de·:em.ine base operatinq support aug

mentation. The manning requirements are baseti on a 144 unit 

equi~ent strategic missile wing consisting of three strategic 

mlssile squadrons of 48 unit equipments each. The resulting manni..-q 

estimates for the 144 unit equipment wing are as follows (SAC 

coordinati~n on these specific numbers is not official.): 

Officer Airmen Civilian ~ 

Direct Support 1476 3160 104 4740 

Base Operating Sup;>:>rt 52 734 80 866 

A~gmentation Total 1528 3894 184 5606 
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St-rategic PUss Ue Squadron 

(l) t.ch of the tran.wporter-launchers with launch control 

c:entel:' capability carries a six114n ctew of four launch 

control officers and tw dl:'ivel:'/gual:'ds • Crew !!laMing 

Ntio fol:' this configuration is 4:1 and a 72 hou:- toul:' 

of duty. 

(2) Each of the tunspol:'ter-launchei'S without launch control 

center capability carries a four-man crew of two launch 

control officei:'S and tw dl:'iver/gual:'ds • Crew 1114Ming 

ratio for this configuration is 4:1 and a 72 hour tour 

of duty. 

(3) Transporter-launcher crew relief is by helicopter and 

ground vehicle from the wing maintenance base. 

(4) A squadron maintenance base is required for each strategic 

missile squadron and is assU'IIE!d to be in the field. 

2. Missile Maintenance Squadron 

(1) A remove and replace capability is provi1ed at the 

squadron mainanance base for all missiles' major sub

systems. 

(2) In the field, maintenance ~ill include remove anj replace 

of the tl:'ansporter-launcher ite~s. TWo shifts at the 

squadron maintenance base ha·Je been assu:ned; d\Oty day 

8-hour shift plus standby crew em the thil:'d shift. 

(l) Periodic inspections are perfor:ned at the squadron 

maintenance base. 

~4) The squadron maintenance base is suppol:'ted by the wing 

maintenance base which is located at the wing. 

3. Security 

A two-man strike alert team is provided for every ten 

transporter-launchei'S in support of the transporter-launcher crews. 

The transporter-launchers without laun~~ control capability ha~ 

60 
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two driver /guards and two of tice rs • !h1.s unn1ng .,... es u hli.s hed 

to. provide for on-board •~urity and positive control of th.e aissile 

aystea. 'nle •~urity vill utillu hellcopters or if'Ound ve)Ucles 

as needed. 

4. Special Training Requirements 

Training prograi!IS are developed with the objective of pro

viding timely and effectiw manning of operational: weapon units 

consistent with the development and deployment of the operational 

weapon system. Additional objectives are replacement training at 

both the individual and crew lewls, unit training, and proficiency 

evaluation trainjng at operational units to maintain the maxiJnUIII 

personnel capability. 

Command responsibility for training is as follows: 

Training Requirement 

Individual Training 

Individual Replace~ent Training 

Operational Readiness Training 

Proficiency Training 

Unit Training 

Res !X>nsi hle Co:11r.1and 

ATC 
A'l'C 

SAC 

SAC 

SAC 

System requirements analysis data, Air Force directives, 

operational and logistic concepts ~ be utilize~ in development 

of Q:(PRI and owrall weapon system personnel manning requirements. 

Squadrons, when possible, wil! be based on or near established bases 

and operate continuously. Special attention wil..l be paid to bio

medical and life support factors. 

F. SECURilY 

Prevention of surreptitious take-over of a transporter-launcher 

or transporter-launcher/launch control center, compro:rdse of codes 

and coding equipment, and access to the warhead and launch function 

appear to be the ujor itei!IS of concern. To counter these threats, 

transporter-launcher and transporter-launcher/launch control center 

crew members wil..l carry side-arms. In addition, t.amper-proof 
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desttuct devices wUl be inst&ll@d, which un be activated if the 

tT&Nporter-lAuncher or transporter-launcher/launch control center 

u attaclr@d. When t:M transporter-lau."'Cher or -transporter-launcher/ 

]AWlcll control center is approached by unl<.nown j,ersonnel, • c:cxobat 

aurveUlance radar with a range of· 5000 meters for personnel and 

18,000 meters for moving vehicles wUl alert the c:re-... On clcser 

approach, intruders will be challenged by the crew, using a public 

addN!ss systero on board. They wUl be instructed to stay clear. 

If their approach is continued, they will be considered hostile and 

the transporter-launcher or transporter-launcher/launch control center, 

when able, will then move away at mad.nu.111 speed, and a ·security team 

will be called in. nus tearo, consisting of t1o10 people, will arrive 

in 30 adn or less in the security helicopter from the squadron 

maintenance base. 

The external intrusion detection syste~ shall consist of two 

separate intrusion detection elements. 

provide surveillance while the vehicle 

The first element, which will 

is stopped, consists of an 

electromagnetic device which detects man-size objects entering its 

o:nnidiN!ctional sensi.'lg field. The radiated signal fro:n this device 

will be monitored at the launch control console. The radiating 

element consists of four vertical dipole antennas, one mounted at 

each corner of the transporter-launcher and transporter-la~c~r/ 

launch cont:-ol center. These antennas are in turn energized by a 

closely coupled oscillator. The receiving ele~ent of this detection 

syste'-1 will consist of a multiplex receiver and an audio visual 

alarm to lndicate which antenna- is producing an intrusion signal. 

Security at the squadron maintenance base involves manning the 

main gate and the sq:~a1ron headquarters. Roving patrols survey the 

squadron maintenance base area and in addition periodically visit 

the deployment areas to inspect roads, bench mark~, fuel caches, etc. 

These roving patrols would be available as backup in the event the 

security helicopter is unable to respond to an alert call fro:n a 

transporter-launcher or mobile lau.'lch control center. 
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A. C:ONCEP'l' OF OPE.RATIOII 

1. Mission and System Operation 

a. Missia'l. The mission assigried to the Land Mobile System by 

CINCSAC is the destruction of such targets on the national stratPgic 

target list as may be designated in the single inte9Nted operational 

plan. The mission could include counterforce or countervalue tal';l'ets 

or both. In the main, the force is CCI!I!litted to preselected target 

sites where the targeting data for the pricary and alternate targets 

are stored onsite. Alternate targets, which may be identified by 

reconnaissance systeots or ot.'ler means, may be assigned to specific 

units in the operational farce. 

b. Syst~~ Operation 

(1) Pre-Attuck Mode. The Land Mobile System eoploys a 

relatively soft transporter-launcher and relies upon randan 

moveoent techniques for survivability. The tranS;<lrter

launchers are deployed on a net'o'Orl< of pior.eer roads with 

typically 100 to 200 sq nmi of area being allocated to each 

transporter-launcher. The c!eploy.:.ent concept has as a basic 

objective to deny the enemy a precise knowledge of transporter

launcher location, to force the enemy to an area banbard.::lent 

attack and to so space the transporter-launchers to avoid 

multiple kill. 

'!he normal mode of operation in the p~ttacked environ

ment the transporter-launchers need be i.n cotion only about 

10 percent of the tice or 2.4 hours on \~he average each day. 
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n i1 beU.-...ci that thil .ab111ty fNttiat il tuffic:ient for 

the fol.l.oving purpoMa: 

ll&intain a.w prot1c:1enc:y 

Ka intain tra:n sporter--la unc:he r read 1ne s s 

bduce tla probability of successf-ul enemy cover attio...,. 

The normal mode of ope.ration 1s employed as long as all 

$e<pents of tile sttate;ic: alert system are operating 

nomally and indicating no need for increased alert. 

If tile early warning systecs are inoperative, or jax:ced, 

. or an enemy attack 1s sensed, the Lard Mo!lile Systec operating 

procedure vill be to increase the fraction of time that each 

transporter--launcher is in motion. There is no serious 

system degradation connected with increasing the average 

mobility f.·action for all operational units to l6 hours a 

day with the one exception tl".at the time in motion ard the 

time the ttansP?rter--launcher is parked is divided such as 

to prevent overheating of the tires. ne most severe threat 

l!gainst the Lard Mobile System is a ballistic: missile attack 

supple~>ented by a satellite observation system, vith the 

latter being ecployed to reduce the uncertainty in 

transporter--launcher location. 

It is anticipated that intenned iate conditions bet"oleen 

the aax i= "rd min i::n.l:o I!Obility fractions d isc:u ss ed above 

would be idmtified as a function of tl-.e DE:FCON status. 

( 2) Post-Attack Mode. Pro\"ision is ..ade to su~.tin the crew 

ard provide power to the missile syste:t for .{ ~ay post- .::_ ~;, 0 _, _ 
attack period. The average time and ,ootion /or each 

transporter-launcher in this environ-nent rill be as 

specified by SAC or the Launc.'l Control Officers in the 

transporter-launcher/launch c:cmtrol centers. Vehicle 

mobility can be J:aintained, if desired, at a high level 

through the use of fuel caches located within the operating 

area. The transporter-launcher achieves its max:i.c:u::l 
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ll.lrdnell tlheft the rr- end gTid C'e lowt :<d to ~ gTOW'Id • 

'ftlua, each t-1.- the tunsporter-l&meher hu cc.pleted • 

-.ow, the fN.De and gTid are lowe~d to ~o-enetT.ce the greund 

And inc:reese the ttensporter-leunclier'a resht&nee to nuclear 

weapon blast eff~ts. 

(l) Launch Sequence. Upon receipt of • valid launch enable 

cC~~rMnd, the launch control oft ic:ers in the ttu.sporter

launcher/launch control centers direct the particular ttans

porter-launcher or tTansporter-launc:hers to be brought to a 

stop. The ttansporter-launcher crev is directe:l to initiate 

the necessary actions to prepare for missile launch Ootlich in

cludes leveling the transporter-launcher vith •n autor.oatic 

jacking system, initiating fine gyrocompassing r.ode of the 

guidance system, entering launch position data, and perfort~~ing 

checkout of the missile and launch equip~:~ent. The tTansporter

launcher crev maintains the system in the hardened ready con

dition and ~ports system status to the primary ttansporter

launcher/launc:h control center a.'"ld only erects the missile 

upon command from the ttansporter-launc:her/launch control 

center which requires approxir..ately 5 min. This strategic: 

alert posture can be achieved in approxir.lately 10 min and .:an 

be launched vith degraded accuracy at that time. To ref ir.e 

the guidance system azicuth ali~~nt from a value of appr~xi

aoately, '_,rc sec to' ':;rc sec to. achieve the best syste::o , . ; 

accuracy re~ires approximately' Missile launch is · 
I 

accOCiplis.'ted when tw valid launCh votes are initiated by the 

ttansporter-launcher/launc:h c:cntrol centers within the squad

ron or by cooperative action of one transporter-launcher/launch 

control center and an air~rne launch control center • 

2. COil'IIMJid and Control 

CINCSAC is the designated ccmMnder Ootlo vill receive nuclear 

~apon expenditure authorization from the President of the United States 

or his designated alternates through the JCS ccm:oand post. This 

authorization is translated by the SHC c~d post o~ SA: alternates 
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into the actions nKuury to illpl-nt the wr plan in accordAnCe with 

the cwz<:t&t af.ngle integrated operational pl&n previously approved by 

stCDtr • 

Insttuctions to illlplement existing l:llergeney War Orders are trans

aitted to the operational units for action and to intervening C(ll:lf.ands 

for Wormation using the coi!IIIU1Iication links described in Section I!I·B . 

Upon authorization DY SAC, both the transporter-launcher/launch control 

centers and the airborne launch control centers initiate enable c~nds 

for implementati~n of the specified Emergency war Orders. _Targeting 

data for each operational missile are stored in the groond ~ata proces

sor and the missUebome ca:>puter in accordance with the established 

war plans. The com:runication links and procedures used in icplementir.g 

the var pla."\ including a detailed description of weapon control are 

described in Section III-B. 

3. Weapons System Maintenance 

The maintenance concept of the Land Mobile System is directed 

toward the rapid return of an inoperative Wl!apon to a fully operational 

status. This concept is based on the reaoval/replacement principle at 

the lowest operating level and er.,phasizes mini=nl inspection and adjust

ment require~:~ents. The maintenance structure will .::onsist of the t.'lree 

levels of maintenance descri~d in ~-€6·1--organization, field, ar.c 
depot. The fii'lr. division of responsibility bH•~en the maintenance 

levels will· be deter::-.ined by orgar.izational sti"JCture, distances in· 

volved, and the size and/or co~lexity cf the system components. Kobi1e 

missile system maintenance ..Ul be divided into the follo~o~ing purpose 

classifications. 

a. Mission Maintenance. -Dire.::tly ail:led at ..axicizing in-coa:~ission 

rates. Primarily a remove and replace functic-n at the operuir.g lxaticn 

by orga."lizational Nin:enance personnel, aided by field and depot per

sonnel as required. 

b. Resupply Maintenance. Designed to replenish serviceable 

stocks, through repair at field a"ld depot facili:ies, in support of the 

organizational mission. FUrther break~O'on of r..air:tenance fun:tions an~ 

I 
n 
P. 

L 
f .. 

,-

. 
' 

• 

• I 

l 

r· 
t 

r 
L 

.;.sz~·w-O!IMU"_ .. _.. . .,...,..,._ ... ~.,.----.-· .. ·-----··· ·---· ------



'- I . 

• > f~ 

• I 

., , ·: 

-· 

u 
!n 
n 
[ 
r-

L 

t ·-. 
·-
l 
[ 

[ 

[ 
... 
L 

-l 
-I 
·-

4. · TN.nsporter-Launcher and Transporter-Lau:"lcher,/Launcll ContTOl Center 

a. Transporter-La\li'ICher and Trans porte c -Launcher /Launch ContTOl 

Center OperAtional Location. In Aclditicn to routine inspection, testing, 

servicing, adjusting, and limited calibraticc, crev maintenance vill in

clude minor vehicular repair And removAl/replace~nt of selected 

asse~~~~:lies and subassemblies of the ainile ·.·:-ection and launch equip

lEnt 1o:1d ancillary equipment, such as auxiliary power and environmental 

control. Mobile maintenance teams will be dispatchP~, by surface 

vehicles or helicopters, to the transporter-lau:-.c;,er or transporter

launcher/launch contTOl center operational lo:atio:~ ~::-aintenance shed) 

with required tools and spares, to aug:.ent the crev ca; ~!:>ility when 

sue:."' action vill expedite the return to in-ca:~~~~ission st.otus. Hobile 

maintenance c.~y require the dispatch of surface transportable cr air 

transporrable Nintenan::e vans. wnying crane• type heli=opters can 

achieve air transporcability of vans. 

b. Sq:J~<!ron Maintenance Base. n-.e transporter-launcher or 

transporter-launcher/launch control center will be returned to the 

squadron oaintenance base for required mission cainter.ance. The squad

rOn maint"enance base capability will inclu::!e major vehicular repair as 

well as re,.o,·al/replacement" of equipo>ent and assemblies and s:lb

assemblies. lo.hen pen~:anent or semi-per-...anent major vehicular repair 

facilities are not" available at the squadron maintenance base, surface 

transportable or air transportable (wflying cra.ne~ helicopter) main

tenance vans will be used. This capal:-Uity will be a'-lgmented by IN:lbile 

teams from the special repair activity or .!'.A3 as required. 

!1. RELI A:IL!!'Y 

l. General 

Reliability and availability estioates are based on current 

expe•ience Which has been ass~~ed to be applic~le to the acvance~ rca~ 
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' ayttwa. kdc&lly• the h&rd and diaper-sed aystea ~U.a!>Ui'ty 1s 

ut1liR'd not considering CIY ~cUti.Dn due n~ ~· 

AvaU&billty 

Jtali&billty 

Countdovl• Boost ' 
Jlonreprogr&l!lllolble 

Availability/Reliability 

2. Failure Rates 

For that equipment ""ich is not necusa.ry to either mai."'U!..ning 

1110bility or launch capability, unscheduled transporter-launcher cain

tenanc:e requirements are based on a mean time before failure of 175 

opera tirtg ( IIIOVing) h~ rs • 

'Dle tra.r.sporter-launcher system required to erect: and l<nnc:h the 

missile consists of ~'le automatic leveling system, t.>te erector 

mechanism, and the auxiliar)• power unit. The iNXUiary power unit: is 

backed up by the two diesel elec:ttic engines, providing triple redun· 

danc:y. 'Dle autoo.atic: leveling system is expected to operate· only ~ring 

training exereises or u;xm receipt: ot a prepare-to-launch c:a:man:l. On 

this basis, its reliability is estimated at 7400 hours mean tiJ:le be!ore 

failure, or on~ failuN per year per transporter-launcher. '!'he erec:to·: 

0 
c 
r 
r 
[ 

r 
r 
,
l 

' . 
I 
l 

mecha."'ism is cycle sensitive a."ld will fail a boot cr.:c:e per 12 ,coo cycles, ( 

an:l this failure rate is negligible. 

C. CPERA!IONM. n,cw DIAG..'W!S 

'ntis section contains the operational flow diagracs for ~e Land 

Mol>Ue System. 'Dle block diagra::>s depict the main functions re~ired 

for a:1 operational flov. lo'i.thin the respective blocks, automatic: c:.>teck

out, 1:10nitoring, c:a:cand and control operations, are inc!uded bt:t not 

shovn. Top level, first and second level operatio:~al flov dia;ra::s -1re 

presented along with a represer1tative third level (Nintenanc:e) ·opera· 

tion block diagrCI (rigs • 14 throu;h 24). 
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FIGUR~ 14 Top level Operationol Fvnctionol Flow OiO!jram 
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FIGURE 15 First Level Operational Functional Flaw Diagram 
.(Block 1.0--Mobile Deployment Mode of Operation) 
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FIGURE 16 Second level Operational Functional Flow Diagram 
(Block I ,1--Field Operation) 
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FIGURE 17 Third Level Operational Functional Fl- Diagram 
(Block I .2.2-·Minion Maintenance) 
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FIGURE 1 B Second level Operational Functional Flow Diagram 
(Block 1.2--Mointenance) 
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FIGURE 19 Second level Operational Functional Flow Diagram 
(Block 1.3--Crew Change) 
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FIGURE 21 First level Operational Functional Flaw Ologram 
(Block 2.0--Launch Mode of Operation) 

2.3 
LAUNCH 
MISSILE 

,·; 

. .-: 

i :. : 

. . . . . 
. ' 
·'.\'.· 

... 

• . ... 

' .. 

,_ 

... · ... 



•· 

1.0 
MOBILE 
DEPLOYMENT 
MODE 

.. 
·•· ·' 

.... ":~ 
. . . t ;· ! 

........ ····---·--·--·-------

MOBILE 
MODE 

PARK MODE 

2. 1. 1 
STOP 

2. 1. 2 

LEVEL 
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FIGURE 24 Second Level Operational Functional Fl- Diagram 
(Black 2.3--launch Miuile) 
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V. OP!:R.ATIOSAL TESTS 

A. S'T AI>!>.."<!' TI:S7S 

Three test ca'::e;ories are i~entified to !le conducted ~rir.g the 

operational service life of a stra-:e;ic ballistic missile syste=. 

These are i~e~tifie~ an~ ~efi.~c in >FR 80-14, ~esting/tval~a:ion o! 

Syste::s, s-~!:>syste=s, a."\~ tq.Jipoents," as De!Xlnst:rat:ion and Sha.<e<!O<on 

Operations, Cpera':io".al 7est:S, a:-.d FollO' .. -o:l (7erati.o".al 7es:s. 

The objectives of ~'le operatio:-.al test p~.c are to de=nst:-ate 

a..":d \'erL'y the sys-:o:: pe:-=o~a:-ce capa.!:Uicy a.."\~ to develo;l O;;>"-"'at:'ior.al 

p:"Oficie:~cy ben.oeen t:'le ::.an a.-::: tt.e ""'apon syste:=~. These p:-o~- .cs 

vil.l. CC:l':i.~·..!e fo!' ~~e opera~ior.al service li:e c! 'Che weapo~ syste:1. 

7wo proto'::)-pe t:ra."lspo:-ter-la::..-:che:-s and tra.-:sport:er-la'.l.-:c.":er/ 

la:J."Ich control cen:e:-s are sc.'le-."'.:led :o:- int:e;:-atio:~ a."\:! !X>!:>ility tests. 

These ""ill !:>e asse::.!>le<! a."ld tes:ec at a or;-"a~:-c:r. ~ai.":tena...,ce ?.ase sc.'le

:UleC :or early activci':io:-t. A c."'lec..~ou-= o: bo::h facili':}' cr.= tTa..~s

porter-loJ:J.."Icher is t'hus accoc:plis~.e::. 

Historically, fli;;ht testi.:'.; has !leen co:-.eucte<! at \'a.-:denberg Air 

Force 3ase i:~to the ~~·estern 7est ?..an3'e. Tw.no:y-!i\'e !li;hts c~f of 

fixee la1.:1\C.'Iers are included. Also, three first proe..::tio:~ -:ra."lspo:--:e:-

la-..::>:hers a."ld a first pr«uctio:l tra:nsporte:--Lr.mc.'>er/la::..'lch cono:rol 

center ar<> provided for five la'.l."l::!:es utilizi.-,;_r the operational launch 

e<:;'.Jip::>ent. 

L"l a::idi tic:~ -:o ~':e la'-'-"lch c;r raticns, t::e o;>era-:ic:-.al tes':: pro;-:-a:: 

vi.lJ. exercise a!l ~:.:::~ a.~:: ai:-:..0:-::e ele=:e:-.~s o: =..e ,.-ea;:<J!1 ~yste::. c,:: 

a routine basis. ..-a:- ccr.=i-:icns will !:>e si=~ld'::e~ t:o '"e:-i!y c~.-:.1 

co~~~l capa;~:~ ~Ce~ ~a:i~~s :~~:itio~s o: a ••. !t:o~ wi:~L, :~e 
ccx:::r.J::ica:-io~ li.-Jr..s. ~ese exe:"'Ci~es will re .~esi;-:-:e-: to =Evelcp c:-ew 
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- proficiency l~Do~Xr .~.., att.oc\. eondirtan. Fn1.q.- twating of t±a 

aissU.. in ita opeutioMJ. a~vin:a •t viU be KUiipUsbed &.rf.nq tt.. 

. coarse of the sao;r-. 1he full ~ of Cia fatique turin; u a 

flmction of rt.e viU not be known untU ttlia aystm us bHn ~l~. 

Ccntlnu&l exer-;lsing of Ole grc..md e-quio-nt £~d airborne ve.'&icle 

equi~ in ~Nd.onal and aaintenanc:e checkout I&Odes vill be Aeca>

pllshed at the operartonal sites. 

The cata C:erived fTo.:& these operaticr.&l tes~s vill be used to re

fine ~lia!>ility and per!o~nce esti=&ate3, plami11; !actors, s~s 

provisionir&;, a.r1d cair&tena:-.ce &."ld lo;istics operations. 

B. HA. '-."!rt.SS · q.J ~!ITC U'IOll TES1'S 

SUrvivability p.'&Uosophy requi~s t.'lat nuclear weapons ha.--&.less be 

C:esi;ned into t~e syst~ harcva~. It is not p~actical, beca~se o:' test 

...., 

tsc:Uities c:apa!:Uities, to test a CCJC:;)lete weapo:-& syste: to ::est o~ ~e .. 

n'-!c:lear weapon envi.ren:ler.ts. It has also !leen s..'lololl by past test a::c! 

a=~alysis ~t.'lo:!s t~at oa...,y effects are i::~epen:!e.r&t of the ccx:;.lete 

weapon co:-..!i;-.:Ntioo an~ valid testin; ca.., be perfo::-:>ed at t."le s-.:b-

S)rste.::1, piece part or catl'rials levels. "::a!>le U s.'101o"5 a .-.a~ix o! 

tests re~~irc~ o~ :he cri~ical ~ssile ~~=weapon sys~e2 i~e=s. 

Ge:-.er&l :esti.::; ~.:L--ed vill be !lased on t.':e :!esi~ ha:-:!-.:a.re a.·.d 

the cc::tra.c::or vill perfo= a ccr.-le~e e,-.:!-to-e..·.:! :.':ec..l< o! all ::.a::erial, 

asse=.blies, or s-~!::syste:s t.'lat ::.ay be vul::erable ::o a,-.y o! o:=:., ::'~cle.;:

weapon.s spec if i..C 1 ( 3a.llis -=i c s 5 ys te::.s :i. vis i.e" ::X. 'I i.H t l3 & 7, -..!! i c:: 

r.as a pro~le p~lica~on C:ate of Sept~r 1567) •. ~- a."14lysis w"all ~ 

per:'or:>ed to ce-:e~:ri::e the effects o! ':!':e !ail:;re o: ea:."& ite=> on 

cissio:"t ~..:::cess. ;._,y i~e=.s Wtic.i-t woo.lC ca:~se :.issio!'l ~ail!;rc or ca-.:se 

a .:egra~a:io:t o! syst:ec per!or=ar.c~ ·.rill !)e class!!:~~ as ~:r:t:!ca.:· 

io:e:.s. ;. test a.~/or a::alysis pla:~ A'ill :>e cewlopee -:o co:-:':!'el ::::e 

e!!ects o! t.~e c:-itical i:~ ci:> syste.::1 s·~rviva=ili:y. rn t.~e ::ase 

\t\ere c.a-;erials or s-.:~syste.:.s ~all ~lov :!".e C!'ite:-ia o! s·.;-:::ess, a 

·:he es:Cli~.:.en: o! r:"a:LS?"Jr~er-la~-::.~er ~a .. ~.e~s co:; a :-::1.1-s:ale 

basis wor.1ld ~.:i:-e s -t-·1 a~icn of a p:-e:::.:rs.or •·:1"-e. ~.e =a;:-.! -:-.::e, 
r 
I .... 

.......... ...-. ------=-· -~- ·- ---~ ---·-- ----~ 
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TABLI: ll, MATRIX 0~ WEAI'utl EFFI:CTS TESTS 

1 

Materials 

A - Propulsion Case X-D 
8 - Case Propellant Bond 

c - Propellant X 
D - Propulsion Controls 
E - Propulsion Nozzle 
r - Interstage Structure x-o 
c - Ordnance Devices 
ll - Inertial Measurement Unit X 
I - Electronics 
J - Power Supply 
K - A3cent Shroud X-D 
L - Post-Boost Vehicle Propulsion 

(Items A-E) X-D 
M - Pen Aids x-o· 
N - Pen 1\ids x-o 
0 - Transporter-Launcher 
p - Weapon System in Transparter-

Launcher 

(1) Scale model tests :.·1 wind tunnel and shock tunnel. 
Code: 

X--X-ray Testa 
v--v-ray Tests 

2 3 
Piece 
Parts Assemblies 

X 

X•B 
X 
B 

X 
X-N-y X-N-y 
X-N-y X-N-y 
X-N-y 

X-B X 
X 

X-D N 
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If 

•. i 
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4 s 
Subsvstern Svst• 
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'· .•. : fora, and duration of the pi.C:W:IOt' ww :b • functicn of·· Nlllber of 

w.ri. blu (aurfcee lrreqularities, wter content of aoU, 10U stroe

. ture, &biOspheric ecnditions, lll1knowl p&r-ters, ete.). CUrrently 
there don not q. .r to be cry feasible .ethod for duplicating the 

precursor vavefono for qu&lifie&tion testing. 
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The cost estillati,-q and usocuted' ana.lysu far tt-e Land ~tile 

Systa are based upon hi.Jtorical cost experience and cethodology vJ-.i:l 

have evolved u a result of experience in developing similar ccrplex 

weapon systems. The costs presented in thu vol~e were prepared ty 

the System Design Team for design purposes and do not represent the 

STRAT·X systems cost as presentej by the STRAT-X Cost Team. The ccst' 

prepared by the Design Team were sul:ltitted to the Cost team for ar.aly· 

sis. For the official STRAT-X cost estimates, refer to STRAT-X Vol~~ 
19, ncostsn. 

A summary of the est~.ated syst~ ccsts for the 7000 lb throw 

weight missile force is shown in Table 12. The following ground ~e! 

and assumptions were used in preparing the cos:s and are ser-egate~ fc 

identification of responsihility. 

Tu L'-'10 MOBIL!: SYSTOi SU~A..'l.Y COST <' ~ j.. ~ 
, b Thro·" ·,;eight Missile S~·stu -' 

1 ($ Millions) 

Cost Item 430 Force -:'otal 430 Force Uc.it 

RDT&E (Total) $ 2,099.11 $ 4.88 

Aero~ce G;:Q_und Equipment, 
AVE, 5,839.06 13.58 

....-' 

Transporter-Launcher 455.48 1.05 
Command and Control 337.29 0.78 

Military Construction 124.38 0.29 
Site Activation 443.00 1.03 

Technic~: Data and TraL~ing 169.60 0.39 

Other (Spares, etc.) 914.07 2.13 

Total Investment $ 8,282.88 $19.26 

10-Year Operation and Main-
tena:1ce (Total) $ 2,902.21 $ 6.75 

Total Force System $1.3,284.20 $30.89 

85 
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(a) lb throw wiljlt aisaile aystea ~loys (30 unit ~tp-..,.-
.ent (1« unit .quipment/ving). /! ' 

(b) One transport.r-~c:her will f=tion as • COII!pl.ete cc:mnand 
~ control atattan for every ten transporter-launchers 

deployed in the field. 

2. Research, Development, Test and £1aluation 

The following cost items are included assuming that the RDT&E p~ase 
is canpletel.' at initial operational oapablli ty: 

(1) Fi'~ d~nstration and shakeout operation test missiles and 
launches ( S'I'RAT•X ground rule). 

(2) A 15 month contract definition phase. 
(3) A development cost for warheads. 

(4) Integration of the missile with the transporter·l~~cher 
launch tube is the prime responsibility of the missile con

tractor. 
(5) Cost estimate includes training for ~SAF personnel for 

Category II Testing. 
( 6) Five missiles of the 45 demonstration. and shakec!o·.n operatic1s; 

operational test requirements are designated for launch fro., 
the transporter-launchers. ~ launcl".es will be made from l·•.

r'""ed transporter-launchers, and three launches from mann~' 
transporter-launc~ers to man-rate the system.· 
Site mobility tests ior the ttansporter-launcher will require 
an instrumented dummy missile. Costs for th~s c!ummy missile 

are not included. 
Cost for missile assembly building construction and trans

porter-launcher 5Up?Ort facilities at AFWTR are not included. 

Cost for AFWl'R range support is not included. 

3. Investment (STRAT-X) 

(1) Spare missiles are iactored ~t 3 percent of the deployed force. 

(2) Reentry vehicle spares are factored at 3 percent of tne total 

production buy quantity. 

86 



I u 

( 
' 0 ... 
! 

I 
...., 
I; 
u 

f 
rc 

'. 

,-
. . 

r-
l 

r· 

' • 

l. 

r 
• \. 

r • .. 
,... 
l· 

'"' .. 
1 

-
·- ' 

I ) 
cont~j~ntry · ·. (l) 

The'- j~ight .WsU. 
vehicle eca. • :--•• '!"~ • .. ~· .•• 

(4) <1>erational ead apues ar. f..:tored at 3 _percent of t~e 
total production buy • __.. ~ ., 

(5) ' 
'-""" -- ' 

(6) Spare missiles vill include operational reentry vehicles and 

varheads. 

(7) Three insti"Umented dum:ny reentry vehicles are required fc< 

each operational and follow-on operational test cissile. 

All other reentry vehicles are nonins~nted ~ies. 

(8) Reentry vehicle for demonstration and shakedown operations 

requirements are all. noninstruJDented dw:lnies. 

(9) AEC sup~rt is estimated at an annual operatin~ direct cost 

ofr -per warhead per year. s s ;. (:, / ·. ' ' 
4. Inves~nt (Additionall 

(l) Cost of 200 follow-on operational test missiles and l~~ches 

( 2) 

( 3) 

( 4) 

( 5) 

(6) 

is amortized in inves~ent. 

Total missile production buy includes force deployed, 2CJ 

follow-on operational tests, spares, and 45 der.>onstration a."tc 

shakedown operations/operational tests • 

Cost for c!er..onstration and shakedo'ootl operations/operational 

tests missiles is excluded fran investcer.t costs. 

Cost for land acquisiti~. is not included. 

Minimum cost for tra."lspo,-~er-lau.,cher pione.er roac is in

cluded. No costs for bridges, ~lvcrts, etc. are included 

in road costs. l!aintena.,ce for these roads is considered to 

be accoa:plished by Air Force persoMel with costs for the 

road maintenance equipl:lent included in the \lehicle section. 

Aerospace ground equipment costs exclude the tra."tsporter

launcher and law!ch tube ( sho·.r.~ separately), but includes 

aerospace ground equipment within t...,e transporter-launcher 

except that lotlich is associated with the cc:anand and cor.trol 

equipa-ent. Cost also includes equipment for squadron/wing 

bases, missile and combat training. Launch ccr.r..and and 
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(8) 

-~ .. t~-~---~ ... ~. :--. ··:~ _.... -~~. ::.· --~ . . ~"'·. ~ ---. , .. :;.:.r ~ ..... -· ·-- ~ ... 
·control equ~t b .....,.,nded trtJIIi the MrO~ VT'OUnd 

equip:>ent cost it- Cld ~howl sep.ne.ly • 

Total producdm buy of tranaporter-U:mchers includes 

deployed force, one spue per squadroc &"'d four tr&rU;Xlrter

l.&mcllers for foll.ow-on operational tests ~i.rez>ents. 

Ccmo.md and contr:ll ~ipcent includes that CCJDand &nd 

control ~ipment in all transporter-launchers, _squa:!ron, 

and wing bases. 

(9) Military constn~ction includes assembly buildings for 

transpo:-ter-launchers, squadron buildings for trar:sporter

launchers, squadron transporter-laund'.er ro1ds, and 5q'Jadronl 

ving facilities for the missile. Excluded are costs for re

furbishing and expanding follow-on operaticmal. tests lao.l!lch 

sites. 

(10) Site activation costs L'lelude activation of transporter-

1aur.chers, z:dssiles, and squadron/wing facilities. 

(ll) Tech:tical data and training include cost for trainin; e<pip

ment, and technical data for missile, transporter-la;:.'lcher, 

training equip:nent, security equip::>ent:, test site eq'Jipoent, 

aerospace ground equip::.ent, ar.j spe:ial vehicles. 

( 1.2) Other (!pares, etc.) includes costs :'or transporter-la·J!lcher 

support equipc>ent and special vehicles. 

(13) Cost estimates <lid not i."lclude L'lvesti;ations of life cycle 

cost relationships, helicopters, initial spares and repair 

parts, and the transporter-la:mcc.er first de!.ti.-,ation trans

portation. 

(14) Initial spares and repair parts factors have been increased 

to account for the 10 percent mobility factor for the force 

systelll • 

(15) Cost for test range s-.1pport is not ir.cluded. 

5. Operations and Kaintenan::e (lO·'iear) 

(1) Operations and maintenance inclu~es costs for all pay and 

allO'oRtlces. operations and eaintenance of ::Ussile a::d 

associated equip~~nt, transporter-lao;:.'!~~er and associated 

vehicles. 

~·=--~~ .......... ..,. ...... _________ _ 



.. . ~ . ... - - . 
c 2) Opeuti.oru C>d .. ~. fgr •d.nue· i.nd a.uoct.r.~ ~p-

~t :lneludu aissU. ~enance. orvanizat"ion e-q~ipment 

nplAcement, 80difie&tion update, depot aa.inteMnee and 

replenishment spares for the aissile and associat~ equis-nt. 

(3) Operaticn factors, to deteraine ahsile operatUr.-.s mid uin

tenance costs, were increas-ed in considerat-ion o! 10 percent 

mobility requirements. 
( 4) Operat-ion and =aintenance cost fo"!' the tra.'lsporte"!'-l<rJ!lcher 

and associated vehicles includes petrole=, oil ._.,d lubri

cants for all vehicles, replenis~~t spares !or all 

vehicles, service engineering, ~ replenish:ent training. 

B • DEVELOPMENT SCHro.J U: 

ll developCIO!nt schedule has been prepared which is sho·..., in Fig. 25. 

There appears tt) be no fund~tal reason V'ly developC~er.t o! the Land 

Mobile System ~"uld be "ifferent froc the develope>ent sche&~le for a."\ 

H&D system. 
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I 2 J 
• Controct Definition Phase 15 mo 

Begin Engineering Development 6. 
Critical Component Design 6. 
T/l Mockup Complete ~ 
POR (MI11IIe) ~ 

(Transporter/launcher) ~ 
T/l Design Complete 6. 
T/l Prototype Complete Na. I tl. 

Complete Na. 2 6. 
Preliminary Mobile Tests Complete 6. 
CDR 6. 
Final Mobile Tests Complete 

Category I Flight Tests (Mit~ lie) 

(Transporter/launcher) 

CatoQary II Fll11ht Tests 

FAC~ 

Operational Delivery 

.. DASO " 

toe 

FIGURE 25 land Mobile System Development ~.-l.,dulo 
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VII. TECHii"ICAL RISXS MD TE:CHNOLOCY PROGRAMS 

Most of the Land Mobile SfStl!l!l equipoent an:l the cor-.:litions uri'dH 

V\ic.'l it vill be operated are well within the state-of-the-art and ""'ll 

understood. However, there are certain technical and operational risk 

areas an::! these will be presented in this section. 

The major technical risk areas to be discussed are: 

1. Transporter-launcher hardness 

2. Transporter-launcher 1:10bility 

3. Transporter-launcher cocponents 

4. Missile environment 

S. Post-boost veh"icle 

6. Ca:cand and control 

The operation of the Land ~obile Systeo is predicated on the 

availability of large acounts of public land. The risk CO!"."!ected with 

the acquisition of t.':e land is Ciscussed in Section B. 
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Travel paths will. modify diffi~~lt terrain features to the deg 

necessary for achieve:oent of mobility. During an e)l.tended period o 

deployment, w'...r,d and water erosion of these paths will occur and wi 

continue to occur the:-eafter unless preventive measures are underta 

The effect of e~sion is twofold: 

( 1) Increasing roughnass which will require pathway maintenan· 

(2) Deposits of dust and soil on adjacent terrain and in the 

drainage system of the area • 

n.e effect of spreading the products of erosion in the adj acen· 

countryside and ...-ater shed may, however, require rore sophisticat:ed 

road construction te~~iques than those outlined for the •primitive' 

95 



' : 

road and IDCre path JMintenance. During the !.arid Hobile Syste:a deploy
ment, the restoration of vegetation and a ~ification of the path 

- _ ge0111etry l!.ay be necessary to restore • re~sonable 1JZI::unity to cont1nuin; 

_·-·erosion. The ~act of these ri!(!Uirements·- upo_n syste111 activatia~, 

operation and maintenance cos:s has not been assessed. 

Both the Department of Interior and DepartTr.ent of AgricultUre are 

extremely concerned with erosion on the p~blic lands and any agre~ent 
that is reached for·lhe use of these lands by the Air Force will in

clude rigid requirtstents on the minilllization and control of such 

erosion. 
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a. Hininq clair.s. F'urt.'IP.r investigation is neede:l on the exte:::, 

distribution, and status of· mining clair.ls, and on legal aspects regare

ing rights of clai.r.lees and the Cover.-.::le1lt to detemir.e the extent to 

Vlich these areas can-be circumvented and/or co-usage lle70tiations wiu 
hac· be llade. Af worst, it is est~ted that it could oean the~s~ 
0 sn nmi_:"l r r; (':,jl) . ,>' ~ _. 

• Crucial wildlife habitats. l'ecause these habitats are vital 

for the perpetuation of a species, wildlife experts vU1 have to be 

consulted regarding COD!patibilltY of land mobile/randoa transporter

launcher ~at{ons· within these areas. Raugh estimates indicate that 

[I!IOre than_ .., n.~fall. into Ulis category. 5 n(6)(1) 

c. t.and blockin7 and disposal. There is a continuing proqra: of 

public land consolidation which is not expected to greatly affect the 

total ilr.IO\lllt of area, but which will affect its distribution. Public 

domain does pass into local gove:m:lent and private owne:-s.'lip in 

several ways: Federal Covernr.enr program to sell off selected lands 

fo~ state, co~~~,, and city use=; patented mining claias; hamestead:L~;. 

etc. Although no est:L-:tates can be ma~e on land redistribut-ion And 

disposal, it is expected to be relatively sr.tall and of little conce~. 

d. Land :lmprover.tent. The federal governr.~ent has a co;-;tinuing 

prograr.t of iJ:tproving range land which results in greate:· densities o!· 

grazing animals and fences. So ·this is a tir.le-<!ependent variable tha': 

will progressively reduce the amount of area available i!l!ld/or increase 

the costs of adapting to the resulting obstacles (more fences, roads, 

people, etc.). Not only can this !actor bec:or..e of considera1le con

cern, but it will continue to grow througho~t the lifet:i:.e of the 

system. 
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of passes over a given section of road 

on a monthly and yearly t~ basis. 

\able 1.3 shows the m;.::!>et 

fo~rious oobility fractions 

TABLE 13. rrJMBER OF PJI.SSES OVER A GIVEN SECTION OF rolJJ 
.. 

Distance TraVPled/~onth 
Path (0.1 ~ = 48 nr.li/day) llo. Passes/~onth 

Area Len~h !"..; _I".: 
sq nmi ~':li 0.1 0.25 0.5 0.8 0.1 0.25 0.5 0.8 

144 168 1,440 3,600 7,200 11,520 9 21 43 69 

1oc. 120 12 !() €0 96 
64 80 19 45 9J 1!4 

Distan=e ?raveled/Yea~ 
Path (0.1 ¥.F = L'3 n-ll/cay) ~:o. Passe;{ieaz: _ 

Area Length ~r 

sq nmi r.:d 0.1 0.25 0.5 0.8 0.1 0.25 0.5 O.E 

144 168 17,520 43,800 87,600 1~,160 104 261 521 834 

100 120 146 365 730 1168 

64 eo 219 547 1095 1752 

100 
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At t:he fil"$t t:w of t:he three meetings held with the !lure.rJ o~ 

Lan:: ~a..,agement, U.S. Forest Service and !ure.rJ of In~ian Affairs, the 

greates: problecs anticipated \oere peo;lle-oriented such as ainir.g 

claims, uncooperat:iw ranchers, recreatio:lal. uses, and public reaction. 

However, at: the last l!lel!ti.'l.g, which inclu:!ed technical. as ~ll as 

ad:Unisttat"ive personnel, it was brought out t:hat both the Bureau of 

Land Managee.ent and t:he u.s. Forest Sezvice would re_quire ~iJ:pact 

S'Jrveys~ to deten:dne .land da::~age potential, as \oell as co::patibility 

of 1.1:-.d usage, !:>efore negctiations for.la::d acquisition could."be con-
si.:lered. 

g. Otter uses a:-.:! public reactio_!l. Al.thO'.:gh J:Ost of t:he c!eploy

l:'.ent: area lands are generallY cor:sidered re!:IO:e and of lit<:le val.:;e, 

it is s;.:rp:-ising how cruet. activity occ-.l!"S on t:he!ll. Recrea:ion i:: the 
form of ca..-:pin;, fishing, hunting, rocr.-t=:i.-::;, sand dune su'rlin;, 

. etc.,. is expanc!i."lg core and core in:o tt.e!e regions as our population 

increases and more leisure tbe is availa!>le for traveling. Special. 

interest activities incl1.u:!e professior:al. a."ld a::ateur archeological, 

geol.ogical, wil.dlife, a:\:! bo:anical. en:!ea·.10rs; !:i.'l.eral. prospec::::.n;, 

ranching, etc. To what: extent such activities may not: be cocpa:ible 

with l.and mobile/randoo c!eploy::2nt: is an a,en «t:estion at this time. · 

Sot!\ those grou;.s of people actually usi."19 these lands for recreational, 

ca:=ercial, and scientific: purposes and t:hose who may not actually 

visit'· but who are concerned about prese:-vat:iD!'I of O'.lr natural landsca;;-e 

101. 
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and its native inhabitants, constirut~ a signifi.ca."lt cont:i.nge.t et l:hp 

y.ll>Uc ..tlose Nact:ion cannot be i~red. Public I"''action vill be a 

dif!~cult facto'!" to as~;:ss, if possibl~ at all_. 
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This secrion prese:1U a descriptio:l a.-.:! pert:J.en~ per!o~a•ce, 

ted~.,ical, and cost data for a.., alter.-.ate la:-.:! co!:>ile syste:o based ~n a 

2000-lb throw wei1ht booster. This is !ol..lowd by a co:::pa!'ative eval::c.

tion of this and the\ -u, booster previo.Jsly described fro:o the poi:>~ 
o! view of operation~ effectiveness, and cost." For si.cplicity, the 

two boosters vill be referred to si:::;;ly as the 2000-lb an:l r~ ...... 
._..J 

missiles, respectively, it being understood tl\at this refers to throw 

weight, an~ not to booster gross wi¢\t • 

Figure 26 presents a su=ary of the 2000-1!:> missUe system 

characteristics. An in-boa.."'Cl profile sirdlar to T1ble 1 for thC 

lb missile system and outline drawings of t."e transporter-lao..:."lcher 

shown in rigs. 27 an:! 28, respectively. A detailed s-..::nary of the 

-..... 
are 

missile characteris':ics is presented :in Table 1.4. Costs are sho·..., in 

'ra!lle 15. c-::~er aspects of the syste::o, S'-lcl-• as operating con:::ept, 

LL"ld avail.a!lility,~ and conrrol, etc. are ess~"ltially icentical 

witt. thos.!! of thL J systet~ ial.rea:!y des:::ribed. 

lOS 
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PEN AIDS 

PALLET 

POSTBOOST 
VEHICLE 

672 56.0 ft 

GUIDANCE 

532 

DEPLOYMENT MODULE 
INTERSTACE INTERSTACE AFT SKIRT 

STAGE Ill 
MOTOR 

I 
427 

I 
STAGE II STAGE I 
MOTOR MOTOR 

I RACEWAY 
265 MISSILE STATION.O 

FIGURE 27 2000-lb Throw Wolght Airborne Vehicle Conrlgurotlon 

~.. . ...... .~ .. ... --- • ., ~ --, .. ·-Ill ___ ,. - ' 
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··SHIELDED CAll 
Z·MAN CREW 

f 

. .., ................. _ .. ............. 

~ ··1 ,.... ,, . ....... .... .... ..... .... 

PRIME POWER 

I L'IESEL ELECTRIC 
s.~n 121 

' ){ I 
IIUIC VEHICLE CHAitACTEIUSTICS 

• 477,000 Ill 
• 85·11 L 1 19·11 W 1 26·11 H 

L~!}- 1/e: ~>-. IL .. _l(+](~\.: 
[AUXILIARY CAll . LAUNCH TUllE 

IIUIC TIRE CHARACTERISTICS 
• 36:00 I Sl 

INCLUO[S OCE \ • HYDRO-PNEUMATIC 
SUSPENSIOIII ELEMENT (II 

·\ 

FIGURE 28 Transporlor·launcher Conflgurallon 
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Table 14 &w.ARY Of MISSILE: CHARACT!:RISTICS 

Throw ~.'eight Capability, lb 

Gros:~ Vehicle Weight, lb 
Missile Length, ft 
PropeU.;nt (all stages) 

IAldlng-% 
AlU!Dinum 
NH4CI04 - % 
Isp' sec.(std. ~f.) 
Density, lb/in.-> 

Grain Design (all stages) 

Nozzle (all stages) 

Seal 
Liner 
Thrust Vector Control (pitch 
an:! yaw) 
Thrust Vector Control (roll) 

Thrust TerminatiOn (third stage) 

Interstage structure 

Motor Case Material (all stages) 

Performance Reserve 

S~age Characteristics 

Stage We~ht, lb 
Propellant Weight, lb 
Stage mass ratio 
Stage dia.~.eter, in. 
Stage length, in. 
Chdl!lber pressure, psi 
Nozzle expansion ratio 
t•urn til:le, sec 
Tllrust ( vac) , 11; 
Case safety hctcr 

---·-----·- -· 

~ 650iJ n:'li at "'=22° 

76,530 
56.0 
Composite type with 
polybutadiene binder 
88 
20 
68 

250 

0.065 

·. ylindrically perforated 

·angle sub:nerged (approxiJnately 
30% swivel typt•) 

Advanced gimbaling concepts 
Ablative plastic 
Hydraulic ac~ation of nozzle 

Gas generator and nozzles 

Linear shaped charge on 
forward do::>"' 

Secimonccoque 

S-994 glass f~~ent, epoxy 
cc::\posite 

2% of I~p (3) per sta;e (RSS) 

I II IT--· 44,700 20,860 8,940 
40,785 18,738 7,929 
0.91 o.so 0.89 

65 65 6$ 
265 162 105 

l,OuO 1,000 700 
15 35 50 
57 55 72 

197,510 9a,6'/0 32,430 
1.25 1.25 1.25 
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.;: u SYSTO'i SUY.!' .A?.'i COST 

n Systeo 

.. 
n 1500 Fon::e I 

I Cost :tem 1500 Force Total Unit Egui~r. ! n RDT&E (Total) $ 1,735.'il $ 1.16 . ., 
AGE, AVE,c ~ < r ""' 6,813.75 r c. ..i ( \. : 4.54 ./ l~ 

ft., 
Transport~r-Launcher \ 657.85 0.44 

[ Cor:vnand end Control 1,152.32 0.77 

Military Construction 386.70 o. 26 

[ Site Activation 1,534.00 1.02 

-- r Tech Data and Training 575.00 0.38 

Other (Spar£s, etc.) 1,638. 77 l.CS 

[ TOTAL INVLSTME:l-o'T $12,759,39 $ 8.50 

- lO~Year O&H (TOTAL) $ 8, 221.72 $ 5.48 
\ [ TOTAL Force System $22,715.62 $15.14 
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IX. SYSTEM F£A"ruR£S 

This section is a swnmarization of the 111ain fee.tures of the Lard 

Mobile System which make it attractive fran the STRAT-X point of vie• 

Sane of these features are unique to the Land Mobile System; others a: 

shared by one or 111ore of the other c:andU!ate systems. These features 

are as follows. 

1. High Survivability 

If the enemy ·is unable to devise an economic suxveill.ance, 

targeting, ard reentry vehicle ~dance system, the Land Mobile 

System operates as a true area system, which, if less than about 

6 million lb of U.S. throw weight is de;>loyed, would force the 

Soviets to rely on their urban defenses. 

2. rst:"' .... ':lates of the Expense of a Soviet Sur·Jeillance 

Tarseting and reentry vehicle reguidance·costs are ver1 high anj 

felt to be independent of the n~~ber of transporter-la~~chers deploye 

This suggests the option of deploying a small but significant (one 

wing) fcrce for which it would not pay the Soviets tc develo~ and 

deploy their surveillance system. High survivability i~ ·thus achieve 

by remaining below a force size threshold determine:! either by the 

Soviets urban defense technology (and economy) or the Soviets sur

veillance technology (and economy). 

l. Payload Flexibility _ f:;.. (sJU) 
Ir co~n with all the -1 th~.; weight STPJ,T-X systeCIS, the 

Land t\.c~,ile System offers ru 1ble payl·Jad capabili~y, having a 

choice of using various combinatior~ with Mark 12, Hark 17, or 

Referenced Multiple Reentry Vehicle warhea:ls, coupled with a;>propriai 

r.1ix of chaff, decoys and other penetra~icn aids. The total package 

can be adjusted in weight by offlo~di..ng to adjust for lc~q ra.'>qe cr 

"idely diversified targets. 
111 
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4. All Azimuth Cap.;lhility 
0 

By providing a c.spabillty far- " 360 r a..zil!ll.lth capability, the 

weapon system achieves complete targeting flexibility, 14iss!.les may 

be retargeted t:o respcmj to an .enemy threat· in any part of t-he world. 

5, Increased Ra!lqe 

By virtue of the inc:-eased range of the weapon systec, the entiN! 

Asian mainland is easily within targeting range. This pen:U ts siting 

of the weapon system an~re within the United States. Consequently, 

in siting de~isions consideration ~hould be given to dispersed weather, 

compatibility with defense, favorable radio propagation characteristics, 

cost factors, etc • 

6. Lower C£P 

'l'lle increased accuracy of the weapon system as manifested by the 

lower C£P results in capability to attack and destroy more ener:ty targets 

vith a given payload. 

7. Nuclear Hardness 

The weapon system will employ components which ue substantial.ly 

hardened to nuclear radiation. ~s decreases system in-flight vul
nerability and diminishes the threat of an enemy pin-down attack. 1n· 

addition, this capability makes the system more compatible with 

po~ential United States defensive missile deployr.ent, 

e. Contrcllt:d Response Capabilities 

As with other strategic syste::IS, the Land Mobile System concept 

must provide a capability for controlled response. in order to be 

considered a candidate for a next generation ICBH system. !his system 

must be capable of responiing at a desired level of intensity in order 

to meet the requirements 1or a1.l conceivable enemy attacks. 

Each launch control center ~~ any airborne launch ccntrol center 

will be capable of selective or s:iJ:!ultaneous enablement of a1.l missiles 

within a squadron arx: of conmanding a single launch vote to these 

missiles. Each lnU\Ch control center and any airborne launch control 
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center lo'ill be ahl~ to ensure t>::>ergency war order exea,rion of prc·

planned launch operc1tions and respond to ba':t..le staff operc~tiC'nal c,_ 

man:l~• .in trans- and post~attack sitliations. 
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