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1. INTROXKCTICN

This repori presents & preliadnary definiticn and description
for the STRAT-X Study of a Land Mobdile Systea, which is an inter-
santinental ballistic nissile systea aounted on a large rubber-tired,
self-prcpelled transporter-launcher capable of sustained operation
in the =oderately smooth courtryside typical of the western ;ast of
the United States. The objective of the modility is to deny the
enaty exatt knewledgye of his targets' locations, forcing hi= ro use
4r2a boabari-ent (o destro, the systea.

In the absence of any rescanaissanze or intellijence infcra-
tizn, the enszy would either hawe to blanket the entire deplov-:nt
ar2a with a prondtivively arze nunber of nuclear weadpons, or o.se
rzly on anti-lallisti: wis.ile delfense. If he chise, for exazple,
=over cnly rall oo the d2pleyment area, with a lethal owver.
srossure, h2 oould enpest to mill orly sne hald of tho missilas de-
floyed therein, With reconneissance inforzation, howewver, th: area
writh h2 tust tarjer is reduted and decozes, specifically, rhe area
ints whizh the individua) transporter-launchers can b2 expecte? o
acwe in the interval, wnown as the Iatelligencs Cwsle Time (IXT),
berte2en his last cbservaticn and the arrival tize ¢f his attacking
warssad.

-~&

grsund are availakie in the western [mited Starte:.

A, “and

Ther studisg show that the transporter-iauncihiore Tan be bardsaed o

sadingly, in the abtence or meroonalssance Zara

(tinfinice I y The Lani Morila Svstea Iis Rizhly sumeivarls z-d
VeTy Troteefiizcive indoez. IT tn2 onoty Ras sulziliant pestle

Iv @ 53Tsllite ratrnnmalstan.e And telisv ivste— and to doise

s s T

L)
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¢ deans for Fedirecting hys Bissiles in'niqh:, Fe can ccn:eivamy
reduce the 107 to below Mis 30in dissile flizhe tise, wirp 4 cora

Capadiliey., The larter is equirey ¢y Conrer shope hexy roreg .

Tre STRAT<x groumd ruyle for an) Candidare syste;s Calls ¢, a
force size PTOviding three Rillion 1y cs insralled throw weizhe,
In t=e Cas2 of Land Mobile Syste.:, wissiles with theey weizhes
TFIRT frea 2300 o 14,820 1> Fave ween CIRSideres requsring ¢ -
1322 5 222 fielaag ity oo Flvide gae TPvired eRpecy soixte,

Tariy Studios indizaces that ria wry lar— is5ilag Tiudred ay.

C2353ive] larce t:a:u'xrters, $S tha- tontise =85 Iroused TN otam
”~ . o2
5izcs s é-? 15 g-2 -
- -
No clear-:u: d2sigian Las pes- T2athsg ag T2 the thoize e Tuve

oy .
Ll - ralhl el IS and t!‘.{ 15 threy weisht dissite, Sirca there are
&:."-'a:.tages a~d disa:.'van:a;es O either choize, et are

weizye Assije Siza. v, :es:ri;tian and d3es for e c_.:'gib
throw =eizht =2ssils are Fiven jin Sezedian VIIT,
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II. GINERAL DSCRIPTION

This seztion descrides the operatiznal cencept of the lend Mot:ize
Systet ard includas a Prief sumaary or the following:

A. Land Mobile Systea Joncept

B. Airbcmme Vehicle

C. <rmmand and Contrel

A LAND MOBILE SYSTIM COLIEIPT
1. Generai

—me Land Mobile Systes concep:t and a sumaary of its prinzipal
sraracteristics arg shown dn Fiz. 1. The lan2 Mobile Systex
speratiznal widt consists of a2 mcbile self-contaired harcened
transportsr-launster carrying cne wissile »ith associated erector,
cuonorting asrcspaze growd equipment, commmicatizas and command
an3d coatrel gear, tosether with orew atteTxelations for extended
scaratizn seay frcs base. Crew changes and provisicns resupply ane
azcosolished in the fisli. Refu2ling will tace plaze at the squedros

pre-atzazx cenditions or fuel caches
during the pcsteattatk perizd. Although entirely capadle cf full
affercad cperation, thé transperter=launchers will rimmally cperate
cn & grid of minimus-cost “picneer™ Type rcals =ainly to maxinize
tme sopead capabiiity. The nondnal jrid szacing is._ )
saplayment area for each transporter-launchzrs is bhevwran ) ‘-—:

- .

a~3i the

T -

s nai.

Tre Land Mabile Syetex will Be cogaendsad I- sgaalrons o 50
a

~r3-iocrTorelauntisrs 2ath., ALl the transpoTiarel

- At~ mEmeay - -y - - a2 -a - o™ - - -
3a=2 n33ic zonfizuratizn, however, five of the IT dn eazh rousiven
Gt et d. miam PR s - amd - == . - S — = Jp—
festoda ere mazessary 22UiTTint and sarsonnzl oo periimy Thir ofotnand
T
3

o e me m e




[ Land Mobile Sylhm]

* 3-Stoge solid
® 270.000 Ib

® 45,000 1q nmi
Southwest U, S,

LTmmpoﬁer-Lounchorl

® 1,050,000 Ib GW
® 20-knot Avg 1peed
® 30-knaot Max speed
¢ Crow:
2 Officers plus
2 driver/guords
* ¥.0-nmi Enduronce

© 0.1 -2.0he ICT
* 0.93 Avoilability

[ | 1

Commond ond Oparotlony/
Control mointenonce Security

*1 LCC/10 TLs-=4 LCOs * 83% Porked olert ® 2 Driver~guords

e Lounch enaoble 10% Mobile alert per TL ond LCC
AlLCC 7a Maintenance, wpport ® Controlled occen
LCC ® Repalr, replore, to TL ond LCC

® Lounch commond ond overhayl ot
ALCC + LCC squadron
LCC + LCC ® Minlmum fiald

LCC + Timer

maintenance

* Faflurence multiple reentry vehicle.

FIGURE 1 Lond Mobile System=~System Characteristics)

]

Support

* 48 Ut/sq

® 144 UE/wing

® Mannimy/wing =
3406

® Crew duly tour-=" '
72 b
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an? control ftunction. (These transpdrter-launchérs will be referpes
to as launch contrel centers (LOC,TL).) All SO transporter-lamehess
will have the physical spaze and built-in racks, cabdling, etz., for
the comrand and control function but only those pericrmin: the

launch centrol center function will carry the necessary personnel a--

equipnent.

2. Denloyment Arecat

The current estinate of availadble deployment areas ranges fres
65,000 to 101,000 sq nni for the Land Mobile (Randoa) System. The
large differential is due to incomplete evaluation of some land
catejories added la:t2r in the study and of some potential land use
prodlars. Figure 2 shows the proposed area of deployment with a
tentative critveria for selection; the evaluated usable deployment
area within each state boundary plus possible additions a-nd deletione
are presented in Tatle 1. 7The types of surface ground material fou~
in the avaiiabla deployment areas are predozuinantly sandy soils whizh
in gereral offer cood trarsporter-launcher suppor: and traction.
Further investdigations trat will be required, to deter—ire the true
extent oi the available deploy=ent area, are pudlic d:z-ain lands
nl2r i2as2, clain or permit; presenz: of man-ade chstacles (roads,
wer lines, pipelires, etc.); land datagze regarding soil erosicn,
veseraticn, watershad and water quality; compatibility ¢f land use;
lezal negotiations; and publiz reactiza. (It 4s questionable whether
this last item is azenahle to analysis.)

3. Mebilicy Frazwio

The ncbkiliry fraction (MF) is the fraction of the tiwe speat
°7 each transporter-launcher or LCZ/TL in =oticn at ssone averase
velocity, T. The shorter the enedy's intellijence cycle tiza, as
defined in Section I abowve, the higher the product MF x V must be
to achieve a given survivadbility.

¥ asreriix =, -ezlcyment {riteria and Zvaliation for Lard voer{ls
Advanis? Missilz S. t27s, de2als coTprerznsinvely with the Cosstion
cf land .a1-a:=*_‘.i:_. nd in:l-.;:es inicrmation and analysss develzne:
ip2c-ially ST STFAT=Y :_.* the Zureat of Land Manszatent, Tesarrmans
nd wran Jrepra-om-
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Tre prepesed Land Mobile Systea opereting concejt, which is
deszribed in detajil in Sectisn III-A, ass2es an en<=y intellirens
cycle tize of 0.1 hour offsét by 8 U.5. early wamin; sysrex canatle
of providing a reliahle alvanze warning of at least 13 =in 27 an
i=pernding =issile artack. nler these coriitions, w2 systex will
e=ploy a nomfsal =chility frection of adeut 1D percent, prizariny
to xeep the systen exercisel. On rer2ipr 27 an early wamin: si_-al,
however, Or on 1css of & coatinuwously Iresdcast "2arly warming saie®
sigral, all transporter-lounchers will i——edjately enter a "Jash™ =nde
a4t maxizin spead. Since this conditicn showdd oocur only infreguaenzly

. the valu2 of MF = J.1 4s assum2d for estizating ecperating costs,

failure rates, unavailability, etc., whereas a valie cf C0.53 (egual
to availadility) is asswaed for calgoulating swovisatility.

4. Transnorter=tauncher
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Rizh, with & gross weight ¢f 1,210,000 1. The caxis= vehisle spead
over lavel terrain is 32 tncts and tle averaze s22d Is ap;roadzmately
I3 \mots. when fully foelael, the ::‘".sp::-'.er-l;::'-:-r carries gnsugh
fool to travel appreadzately 1002 nmd aling with thE solfesustadin:zd
cp2raticn 2f sn-beard power for 2202 ,.—é. The transieriarela.niier,

An efztt iamch tecrndgoe2 is U523,
. Sulnerabilicy
Tre anticzipated attaca consists of nuslear wespins delivered Ty
*aYijeeiz =issites. Thz weapon effezxts corsilereld a{
- S ’
Tha
=osT protable xdill =wechanisT szainst whe transporier-iazomcher ie thacs
a— -
resuiting Ircso -
-_—
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— jm: a aultirejaton weapen detonatel uxder the ocst fawor-
-abkle cenditisns for th:'_gr.‘uncr_:ut of weapcn effects. Higher
harcness levels (up t0 _:cm be realized Zepending upca ‘the
a.i:wt:hn durst locu:L':-\, vave ta—:, and shether the transperte:s-
laacher is in the up and runnirg o down and awhered position.

s hardened, shielded driving an3 operaticas cad is ised fer
ra2iaticn prote:stion for the crew. Prezpt jara and fallout ralia-

t.

z:m will be atTenuated t=-a level of ap,.mxi.atel; Tha -
=is51l2 and greund electrondc systess are hardened to withstand
a-propriate gasrma radiatisn. A discussion of the uncertainties and

=~Yizaticns ©f the hardness levels quoted adove is presented in

Sezticon VII.

The Trassporter-lamcnar s 2 whole is Zdasizned to withstad a

- s

theral pulse of approxitnately

}Qa Ating ol :'.lti:b'.--a'm ueapcq.

Tha ajrbormae verizla for the Land Moitila Systen is a =issite
—
zaczatles 3% 2302 i ranye with a — She aireormm -
wva=izle is gooprised of a thoree stajze solid propllanc boostirn, A

----- - -

arzT-boost venizle, and an imertial guilarse sysTs=. The carfijura-
L2 ]

tizn shcwn in Fiz. 4 Ras a gress venicle wedglin 22 272,007 1.

N2 seruetural penaltiss kave beam inclifad > allew Inr possilkia

2ifazts of the airberne werndnle long-ter Jperaticn In & Nerizontal

l. Ecorsar
e MoesTer s oamprised oFf thiee solil propallant wotors, alfto
SZs.i:: nT2T5TTT STIUITLONS, TRTUST VEITIr Iontrzl, A zallia: rajevay,

»
sd crdranse 5YSTTTS. La@ fas2 material Jor the uzger two stizes is
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a 3lass fila=ent CQ«POSi"'c- The f£irst staje uses a segaented hi;.*.
nickel stez2]l case. irgle swivelled nczxles are used ¢n all stages.

2. GuiZance and Conteel

a. Irertial. The guidance system considered for tre Advarcesd
I2RM is @ pure inertial systea. The SAERI (Self-Alisming Soost
Reeatry) suidence systea is used as & typizal all inertial guila-ze
systes; vt is coeprosed of a flcated inertial measurezent unit,
external electronics and an airborne digirtal cozputer. Alternative
guidance systens ccnsidered inzlude radio in-flizht corresvicn and

tellarjnertial. The baseline SASRE provides s systex CEP of

fter fine gyrcoczpassing, (approxizately 1 hr) and has tte

capa.mty to:

(1) Calidrate the irertial -easurensent it while the =issile
is ezplaced in the transgortar-launcher.

(2) Preovide a 282 dag azinuth coveraze and self-alizning
gyTeeo=2ass5ing oolds e-:pl:gi.ng the stabilizaticn gvros.
A desism o goal for the fixed base systess isC}rc sec, bur

;.:.‘-.i.s will be degTsied Zor the —obile =¢d:z to approxizartely

< Jare ses.

(3) Previde an infinite retargeting capatility. That Is, ta
airborne dizyital ccsputer will atcept tercer designation
in verms cf lavtitude arz lengituce and wiil sonerate all
necassary Corstants Ior use in the suidzmce ecuations
threughoot flight. Th2 targeting capatility includes
pre-Ilizht verificaticn, which consists of qualifizatisn
of the taoger progran, auvthentization of the zarcet cat:

sroduzed for the spezifiz assimed =issisn, and gcuali-
fizaticn of the flizht equatisns. The toral Time recuired

£or retarsering and pre-flizht varification is estisaved

al
g-idarce =ysTETS =3y b2 I-mTorporated into the Lams Votrila wWwiszita
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Systea: radic in-flicht correltisn or stellar irertial. The radi:

§n-f14she correction systed includes the inertial guidance sudsvstea

she
a~3 & radis correcticn subsystex

irertial guidance and srovides &
positisn &fter booster cutolf.
cf radi: transzitters lozated in

m2h pointe For the first ree

wlich essentially is an

24 ¢r to

~ans cf updating wvelzcizy ani

The greund ralios staticn

Ionsise

a special armea downrange frot the

r\':-_.r vehicle, a l21livery CIP of

reentry vehicle.

r‘/
-

The Stellar Imertial GuiZancs Systen utilizes a stellar sizhuirg
at the Peyinning ¢l the2 ;ost-boost vehizle degloyment phase to correst
the d-oretial slaticorm attituda2 errcrs stemming fros ether inortial
cz=acnent or geodetic and gecphysical error ssurces. The stellar
sersor consiets of a telascode and &an ¢ptizal senscr oowmted as an

intezTa) part of the inervial platicr=. The steilar sensor

electronizs tatkazz Zaccdes the sanser sismals and rrovides 3 2izital

irdosze dizital cooputer. For the first reentry

wefdiziz,

Ce <mZ navizavic-, fixymant of tha La-d Yoiile SysTeT on
a rmad gril materzk Wil allcw tn: use of a few presurveved chick-
pCAnts in €azlh transporizrelauncter denlc Tent anva &ens 3 lar;e noler
of melaztivesly crods pisiTisn sorveys throushout the read natenTx. AT

certainty =f 320 £t or lass. Zeflesticsn of th: wertizal and the

armividz 2f gravity will be Zatartined by inrerpclavion Lotesan

first crdar susvey points. Providing numarcuc shackpcints throoThe
SwT iR ZipliyTeat ares will bowomd the positicn mrcortainty T oan
a:certabla lzvel and nazate the megudresent foroa oomplsw navizatisn

33T 0. T&s IIZSC I Trs PoELTIIN ZI23aTION LT TN Al LoTarsacticnos
. . - - - - . - g . - PR .
will he s odT2 0w ZoimparTed o ovhe 28t f first oroicr S.TEY DPLANTE
- - = - - ' . L - .
Yerzose oD the relatively L13TID allTwalld unIerTaimov.
~
il




The post-bocst vehdzle corsists of a deploment =module,

a
Tostooud. Th2 depleyment oodlde oone

' 5. Prost-Bosst Yehicle

reentry syste=, atd an ascten

. tainsg the =istile guidanze syste=, & =zain axial prorilsiczn systes,

’ an artitud2 contrel systez, a~d an in-flistt eleztrizal preer sistis,
- yaed

An inzercranzeakle rTeentTy Systen whizh inclules reentr,; ‘mhizles a-d

asscciated pena2Tration 8lls is zarried onothe 2:rloyment =cdle.

a. Wairkead., The warfead techncleogy usel for reentry weriils
desimm is trar of the 187227 time periczd.

b. 3XReervry werdzle, Th2 bdasic reantry vericle us:zd for ocste
sizn is wae reference muitirle_rezntry wehizle i

-
—

e & J L

- =

-2 fesim of o

Po5T-0esT velizle is srmravillie with the 2eniz.ment of a vasiewy of

g
g
B
L
iy

Teant verizles.

€. Per2travicn aide. No penetratish aids are Jdeploped wich
——

o2 relerence =ultizle resntry werizle. Zextys and chaff —zy be 2:-
Sioysld with the M< 12 and Mo 17 reantry wenizles.

- - - - R QP | . - - = . - -
Q. mTiivmernt sedla, Preorulsisn is zroviZaed by oas axial
- . - - LY - - .- 3 - L
Thouster TNONSIUST weItor 2ontrtl,. ATTicige fintTcl is croiled
-, - - - Al - -5 Y e e m-
<y 5278732 pitlh, yaw, 22 rell conTrtl throusters. The danlsgTanc
] .
PR - - & . - s -" . - P - * .
=clue corsists of referente mulvisls reentry wetizlzs. -
- B
e. Suizamzte ard ceevobeost weticla: aomTeml,  The —igeils

ystez zontadns the Imertial systen wilslh is In the dzpliy-

ticn ans =Zssile gullante systeTs inverfate throizh

A m2lsr portiza oD the axlstinz Tardezre s;3ToTs and vesroaisoss
oz owmand and ontrol are ziplizacle TooTha Lams VMoiidle Sogtae,
An ASvarnced ITEN Sysvtes ehool? Iogicativ te iTToatitla adits axiiei-s
5n2 plarmsl trmimdnavion sgetEms sugh gy SEIL) IEITL) L3l Primary

his




-

LY Y LA

- Py

— —
- -

A |

) rm

¥ nal

L " |

Alert Syste=, and Pocst-Attazk Comanl and ContTol Systes. Trere

are, however, waigue requireaents for the Land Mobile Systen cozjare
to MDVTEMAY asd hardened and dispersel systezs brouptt adout by the
aebile basing mde and isproved- systex ca;;ab;_lir, and flexibilivy f:rr.
a furcre jeneratizn systea which generate the need for intrclucrics
of new Matdware zef-anizatisns axc the use ©f nes terttizuss. A
scary 0f the Scwmand and control systes for the La=? .".:bi_‘.e'S-,rste_:
cznfizuratisn is shown in Fig. 5. A discussizn of the sx—.—icatiz-
equipments and the cperaticn o0f the co—zand and eontrzl systea is
insluded in Paragraphs C-2 and C-3, respectively.

2. Ccz=and ard Control Confizorawica

a. Tra-soester=la—crer, 7The command and centrzl equipment

Comzained im a'l! trassporter-lamchers including those equizped as

la-=:n =-rirel centers includes =P transceivers, EF transceivers
. ’

-—rmts W

ASA ooysts wndr, ground data prooesssr, power repulatisn equiprent,

a2 anTarnas.
. Irsgocrrer=lamcher/lawnch cintrol cenfer. AL transiortes-
launzrers are ssnfigured with weight and srate provisiins SO what vy

=ay b zguizzed and nanneg t2 serferz the launch -Hr.'::':_ canter
£.-aci--, Cne sut cf evary 1T wansperterylachers wiil ke sO
pnuirnes 2rd will fumstiza hoth as a transpoTter-launzter and as @

lamen 2znomel center (TL/LIZ).  Th2 lawmeh esntrel cinter equipnan:

il
0
f
n
)
o
H
P

fmgwetlad in these s2leztad Transperter-lamina
trhat occotalined in &l grarroortar-lamchers, imtlodss The somand
ayd =cnitsring conscles, USF rezeiver (ERIS A32L), L¥ reseiver
7.), a~d creratisnal equipment status menitsr.  The pritaTy

fmmricq 95 tra TL/L2 45 to zonitor status and contrti the Jorte as
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4541 ACRYALCC B - .Q

ABNCP

Requirements

® Positive control

® Stotus reporting

® Retorgeting

o Emergency lounch
Implementation

o Command—SAC/clternates

® Lounch control
center - /L

¢ Laynch vote ond
retorgeting=—2 TLs (LCC)
or ALCC + TL {(LCC)

® Communicatiors = UHF, HF,
494%, LF, 4550, PAS, S5TN, &
S1T

FIGURE 5 Commond and Control System
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3. Coand and Centrol Coeravticn

a. Pre-artack cemimizarions. The é6%l, the pritary alert

systea, SAC telephone network asd the £F short-order neteork wild
provide secure vdice and daza chennels far comaunicatisn: tetwesr
wing and szuadren and higher co=aand.  Intrawing comrmumicatic

is aczoaplished by the soft if systew and the soft land lines betwear

the fixed squadron and wing hases. Cocmenications with all transoporee

Jaunchers including the iL/ilC's is by HF and UHF radic systezs.
hase ccmunicatizn ldinks are used to transait maintenance data,
systea status at both the local level and to higher ce=mand, sinzle
{ntegyrazed cperational plan jnstructicns, and ad=dnistrative date.
Each of tne five TL/LCC's in a squadron oonitors the opiraticnal
status 0f tre 30 zperaticnal units within the squadron Zor use in
ths trans- and pOsT-attazx environnent.

b. ~sreanracy oa-=unications. In the post=attack ersimonsent

cwo=mdy CoTmonicaticn betaeen SAD, SAT altemmates, ard eirbormne
lsunch coatrel centers with eazh tra~sporter-launcher is accemplishes

ard =T radis linxs zawring use cf airborne relays wher2 re-

)

via -

b=

(19

. A desimm LS witrdn tre sgpuadren will srevide statss

H.

fry=aziza T2 higher cowmand. An irreritance ¢f comrand pritedire

B0

f-r tRe TL/LLD'e within eath sguazTon will b»e utitized. IIDNISAC
will retain cperatiznial command of the force. SRZ or its surviving
alrternates will initiate "a-.m-:h erable me55a32s, 1a'-—h ‘eazcute
czmmands, tarzeting and retargeti:.; instructizns hased on availatl
§nformaticn. 7These comaands will be transaitted sizultanedusly to
all TL/LCC's for acticn and to interTadiate comnand lewels for
jafor—aticn. Feplies censisting of receipt and verifizatizn of
SA> -essazes as well as cperational status suxnaries will be routed
troouzh the desimmated prizary 1 TL/LCS wishin each sguadron. 2om-

amizatiosn bete.e2n t.!'e L/LC's and the t'anspcr*ar-ln_ zhers within

sagdpen is acsesolished using the UHF radio systes. 7o easure

eazh
reliatle =cmmunizatisns particwiarl: with attritrisn, e&cth transporier

-

laumcrar will szrmve as a relay, a~d a si-uitgnesus rerrradtast
17

St
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technigque is considered representative of the type of systeo mechani-
zation whizh would satisfy the systex require:-er.ts. In addizicn to
the prirary two-way comzunication links described above, cack TL/LCC
fnclude:. the necessary antennas and receivers for recipt cf zessazes
fros the two backup systens, the 4941 ercergerncy rocket comunizatisn
system and the 487L survivable LF comiunication systed.

¢. Positive econtrol. Two launch votes will be required to
effect a missile launch. One launch vote is generated by a c2-
operative action of two launch control officers at physically
separated consoles in the TL/LCC. Transporter=-launchers not equipped
as launch contrcl centers receive both launch votes from TL/ICC's
within the squadron via the UHF radio syste= or from the airh me
lausch control center. Inhibit comzands can also be generated by
any TL/LCC's or the airdborne launzh contrel center. A single launch
vote starts a timer contained within the asrcrpost gmound equirent
fcr the particular missile(s) ccmanded which allcws any-single
TL/LCC in econjuncticn with the tiser to acce=plish missile launch if

ne inhidit cemmand is received prior to titer runlut.

v MM e - e TS
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III. DETAILED PHYSICAL TIEIRIPITION

This secticn presants aiditisnal details, parameter vaiues, etc.,
of the systen el2dents which were presented in Section IT. The

elexents include:

A. Basing

B. Adrbhcrne Vehicle

C. Command and Control

J. . Suprort Systens

E. Personnel Requiresents
F. Security

it . Rnd
A. BAS NG

The signifizant elesents ¢f the Land 'pbile Sysiez basing will
discussed Belcw and includz a descripticn of the deplcyment area,

nz netwcrk of the transporter-lacncher travel paths, the xehility

¥

t
fraztizn, the transporter-launcher itself) end the wviineratllicy,

l. ool yyment fre3

Th2 foree is desloyed in selected areas of westert contirental
inite? States brrcause of favcrable terrain corndivticns, low popwlarticn
densiti=zs, and thz presence of large tracts of public domain lands.

The selected da2ployment areas have been depicted in Fij. 2 ad sum-
carized by strate in Table l. 7Th2 current estizarvisns cn the avail-
adle daplay=ent arva with possible addiricns and d2letions ere
tabulated by land category in Table 2.

Tre tyse ¢f surface grouwd maverial ozcurrin

J}
!
t
"
1]
w
[{]
:.b
1
[
w

"
"l
8
4]
)
!'ll
b
s
t
]

{

fs predsninantly sandy scils which gererelly cile
laumcher suoport and Ttraztisna. about €3t 72 percent ol the coils
3

are czzposed =i fgir
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Table 2

ESTIMATICNS On USABLE APEA WITH POSSIBLE
ADDITIONS AND DELETIONS®

e

Land Caverry Area, sg i
~—
"
e———— 2 —
Unevaluated Adjusted Possible AZdivions
Public domain islands ' 80D
Katicnal forests 1,200
Naticnal parks 7,400
State—owned land 1,000
Inco=plevely Evaiuared Porential :eleticn53
Minirny claizs 17,%00
Cruzial wildiife rapitats 8,220

lpvatuatisn incluzes cenership, terrain, land use, collateral

cdamaz=, ad contiziity.

zunevaluated by criteria in 1. Adjusted on a perceant basis Yy

state for terrain suitability vs. total area.

3

Area extent and coapatidility of aining claiz areas and crucial
wildlife Fabitats with LM/R regquire further stuwcy.

#* pad4irional factors requiring evaluation to deter—ine actual
usakle area are land daxage, effect cn water rescurces, public

reacTion, and security feasibilicy.

R ol o P Pp—— -
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clayey—gravelly, silty, ai? tlayey sasds. Deep t0 moderately Zeep
sa~d, axd silty clays constitute abnut X0 ?8_:"CE.'\t; siltes aheut

5 sercent; gravel about 1 percent; axd wdifierentiated stallow sand,
silt, and clay about 5 to 17 pereent. Thre fire-grained suriace scils
(lays, Silts) are not as suitaile Icr mobility as the coarses

sTained scils (saxd, jTavel).

The desloyment area terrain which consists largely ef high
us=land areas =f flat plateals and desert basins appears f

Sr transpocrier-laumncter achilivy. The upland plateaus are dissected
by canyzns cut into flows of basaltic lava in the rerth and into
nworizeatal Seds of limesZone, sandstone, and shale in the south.

e Sasin fizcrs are flai oo saucer-like depressions with inter-
=ittent, interizr Zdrairaze, a3 the zargins of the basins are zczoonly
sicoiny altuvial fans. The plateau surfaces contain such ehstazles
as canyons, y-rlies, stort cl1iffs and trees whereas the desert hasing
rave arrcycs, sTreas futlatiks, and sandy huzolrs. It is antizizateld
trat these tistaclas fan e eltter circu=vented, dolified, or Bricye

FJ

wrEn Dre;aving the rcal ratesres.

T2 physizal envimerzent in the Ceploy=ent areas varlies creatly
e Teean TR mIrtRerT and scutherm secticns. While extrese TampEratare
differem-2s will B foimd froz ~I0TF in the north To #LIITF in the
south, the ervircntental szrerel systexz ¢f the Irarsporter-_alnoner

-an Ra-Ale such confiticns. Annual precipivatisn ower the atea
varies fxc= § in. in tre scutoerm daserts cf fatiformia end Arizona
e5 37 in. in parts of Wyczing and YNew Mexi. AlThOUFD Yravy show-
£311 szzurs 4 lisited areas in the rorth, the rcad netwsre will
-inj=i-e oc>ility protlacs associated with snowiilled yuldes a~3
meduzed yisitility. Averaze surface winls ranze frez 5 s 22 =}k,

and 1scal wind ccrditicns of €3 © 8) =ph can e sntitiated.

~-e Yasiz pattern of the pri=itive roal n2Teorx o1 LTI e

'.:Ta:.s;c:':e:-‘.e'_:i’.:}'.er cperates consists of pre-—eczatlished TTavel
Faths cn sTid. The semi-pre;areld, I&rkIl paths &M In

—
srremd east—west, nITILTSILIN iires, terTain p2rmitTing, ans are



35 t5 23 fee: wids. Surfaze irveylavitics are lizive2 <5 Bt 1i i,
rouded, raised or depressed stapes (e.3., sasd humolis and shallnw
washes). Naxiz.o slopes in tre depldyment area ave 17.8 perceny;
however, Ue trans>crter-lzmcner will ncrmally Traverse gredisnts

less tran 19 percant. Grazes ef 20 percent Can o exist onoaczless -

utes Devem2n IpETating zonés.

o
P

2. M-*3iYlie; Trasticn

I: was roted im Section IZ-2-1 thet tte Lani Motlle Syste

F =
cenme=T calls f:r a rormal Sperating mobility fraztizcn 08 0.1 for

weeme g™

ni~4si-g coits, €tc., a~d 8 2ash xXTLITY fraztizn besed oo csarly
a

warning cf .83 for mexdi=jzing survivalllivy. Suring rormal cper
risxs, The transporter-launcrers and TL ULD's will usnalily trois?

cver Troir aseizisd areas &t soIs oodest speEsl, g2ok a5 2 U3 1T xaots,
=aj~ly w5 r2:p in practize and o kesp TTale ci any ocezikls deteri-
craziz= cf their sizmear reads widch =iznt interfere with thadir Zash ’

capatititTy, &f resiirsl. FT ima 73 Times,

il
cay i fe2ad Sey mwgmedeg zed e= hopoems Sseitdioe gpior gl con-
caxizo= s:2ad Jor praitLife AN o Iome TETL_LET Wl Théd TCh
<
-

T .5 =T . <hoonoths
~—ad g=3 on th2 TramspcrTir-liunchar and ITs sfogaEnt.
——

Tha TramsoorTerelaUmINET CrIVET Na3 ND way LD anSWIng LN ST
cies =% vrz gnzzy's oheervatisn or the e,22T Titz NI efapon Wi
arsise. "rereizre, with 2 sig =in IZT, Zoing @Tich T ozan TraEl
shcuT Thres nzi, the Iriver's lest svailue 3tTLoh 5 SO ] 2=
wivhouT stoosing or reversing ris oturse, anl oo seatrisg zn IntEr-
szawicr, %z chiss: ony 3f the thres svailztls z27hs ornoan sTal
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probability basis. His zaxiTr disrance froc.the point of ob-

gesvation is therelisre t product v (I>3)-

1f the enezy xows whire tre transperv_r-ianchar Is six =in
before fapact, but not the dicestion in wricn it is trawelin;, Nis
bret tastis s to ain at w2 acint ¢f last observcetiza, wsing a
sinjie larze weapcn »lds®? lotrral radi.s is av I2ast ‘-‘:‘i {(I>7) 353in

the fraasperter-lanthate

It can e seen that, wnler the cenditisns 22scoribed abcuz, ths
tr.xnspc:té:-la:::.“.er «il} be tramling radiaily away frea the
aiapcint at least cne-tnird o4 the tize, s that the enaty shiuld
2ss.=2 t-2 end-cn rariness value cf tre transposter-lanmcler i
sglacting his weapen size.

The écrerocing Ziscussicn deacnstrates T2 i=rortance ef raring
sinze it i=pCses 3
1'zadizs and

3as% spesd sapability as pessilkl
Yir2arly properticnal requiretent Snothe ensny 's lzth

=
~en2ing, altrouzh nat limesr, requirsEnt °of his thros

The trassocrierelaunthEr is rejudrel o IaTT/ @
gumonrt sguimsent and the lamchdng SavitE:, 4 siaiticn T2 rmodding
tardszss ajainst nuslasr aTllate. A nTDEC =f transporier-laTiler
dezizrs are Fzasikle Wwith the tazTal ty rets—wernizd., An imtzoTal
transperoer-lamcier for the 1b payicad =iscile dis shiem dn PR
Tiz. 5 ad has the Ifllctedng charastzristizs. It is aspmoxditately -
17 fr 2z.3, 23 ft rizn, and I3 It wigfe, wlTh @ 3TTSS weiznt cf
1,387,702 18, Trhe caxim= vericle speel 1o o Its &L T2 avara@
zpr2d is approxdrataly 4. fTLUS. Tra srasspoTear-Lsochar has tre
czpaiilivy T mezotiate IlSEs cf 77 mereencT. Ton tpzratisral

- - - - - s = - - - - . -l -

starzciezistics ck2 gransporizT-lacnznhar aTe shgwWn dn Tall: g,
-, : S H - - - - - - . - e me
Tutty fasled, 2sIn ToanEpirTarelawmcher will D Zazalli ool

* 12w -t md - - - - - - - RN - = -t .a e

erzoalins 1020 =8 and ziolpavating TRE LI TV DOWET 5.V ST 3
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squadren storase
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4ead.

g2zl

accomplistel eazh tize it rea

zately 19 days).

- -
-

easily a pazs:
=c-m t5 a-. adjacze:
sTalualiy zregTe
refueling area.

azleov=eat.
Trree hard
la=rrar,

-

-— -

s cf

Tre Fara
o g4

T2r=la

tass or Irea a =ain rexcte tank lecated {- T
fefeling of tre trinsporter-lancrer will e
5 the ralf-foll ec-divion

Suel (cr for mai-tmramza) za- %

-

srips f-r

n2d Ty fAvlng ea:zn trarsacrisr-la.ncrer Frriviizal y

ent 227ls,Tent area 2.ring a ten Zay seris: z-4 th.s,
55 tceard or a'-'a'/ froa the s3uadsta zainteraqce -r

SIEpT kRas Yeen ifencifiad as c=-

s oo

F'.:;‘

red fuel zaches will e srovided for ean: TIinscTTer-
tattes will be usel :rly during sost-attacy >xriad,
tr2 caczfas will e espreximactely that of s —vi-qe-

sriamatiz sTruT Wtinh afissds Irdzzendant wtesl azticn and yericle
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MISSILE CHARACTZRISTICS

-
Throw Weight, Capability, 1b L ::kt 65C0 r=i, Yo = 22 dej

Gross Vehicle Weight, 1b
Missile Lengyth, ft
Propellant (all stages)

270,009
77.5

Composite type with polybutadiene binder

Loading, % 88
Adlumine, % 20
NH C10,, % 68
Isp’ sec (std ref) 250
Density, 1b/in> 0.065

Grain Design (all stages)

Nozzle =-- all stages

Cylindrically perforated

Single subnergel omniaxis type

Seal Flexible bearing

Liner Ablative plastic

TVC (pitzh and yaw) Eydraulic actuation of nonzle
RJC (roll) Gas generator and noz:zles

Thrust Teroination (3rd stage)

Interstage Structure
Motcr Case Material

First S5taje
Second and Third Stage

Perf-rzance Xeserse

Lincar shaged crarge on forward
dzme ports

Seai-aonocog:

Segmanrted marazing stzel
S-33¢ filazent--epoxy composite

7% of Is ‘per staze (¥55)

p
Staze Craracterisctics I IIT IIT

Stagze Weizht, 1b 150,8%0 82,5%9 39,5:0
Prcellant weight, 1b 134,030 72,839 28,520
Stagze Mass fraction 0.829 G.%03 C.435
Staje Jiamever, in. 119 S 117
Staje length, in. . 349 2453 131
Chaaber Pressure, psi 1003 1222 757
Nozzle EZxpansion *avis 12 32 (3.
¥ozctle Throat Diaveter, in. 23.2 17.2 9.7
Eurn Tize, sez £:.0 £2.7 £1.0
Tarust (Vaz), 1lb 651,052 ale,2.n 22,527
Cas2 Safety Faztor 1.15 1.233 1.23
Casz Juints 2 Z p
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The grain is a cylindrical perforated design with
perfor=dance based on a standard celivered reference
specific impulse of 250 sec. Propellant density
is 0.65 1b/in.3. Ignitors used in all ftages are
pyrosen types of current design.

Stage I and Stage II nczzles are ablatively cooled
mozzles with graphirte cloth phenolic throats and
carbon cloth and silica cloth phenolic exit ccnes.

The Stage II rnozzle ilizes a tungstea insert throat
with a graphite heat ink to mini=mize performance
cegracdation due to erzsion. All nozzles are partially
subnerged into the ootor case--32 percent for Stagm 1
arc Stage II, and 26 percent for Stagye III.

Thrust vector control is obtained by use of hydraulic-
actuated ssivelled nozzles in all stages. MNczzle
design is based on advanced elastomeric seal type con-
fizuraticns which hawve Seen successfully tested in
smaller sizes. Roll centrol is provided by means of

4 solid-zropellant war= gas generatsr Systea. Separate
battery packs in each staje are used to provide
electrical power for the hydraulic nozzle actuatisn
systaa,

The booster ordnance ccnsists of a conventisnal safe-
ara (arm-disarz switch) systez with initiators.
Ordnance funetions include stage ignition, stage
separaticn, gas generator ignition, thrust te:=inaricn
astivation, and in-flight destruction (RSD). Thrust
ternination is provided by sizultaneously opening

with linear shaped charges aultiple forward-—canted
ports in the head end of the third stage Totor case
tpon octmand £roz the guidance and conrtrol subsysten,
Mctor <isign permit: thrust termination afrer 43 ar
more secoands of third stsze burm which omvides missile
ranjes diwn t3 2007 nai.
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(6) Interstage structures between s.tages as well as
the aft skirt are of aluninua alloy semimdonotoque
type. Access doors are provided o per=it inspection

and =aintenanze of intermal components. Lirear shaped
charges are used for stage sepcratinn.

2. Guidan-e

a. Inertial. The baseline guidance systea is an all inertial
systez (typified by SASRE) cosposed of a floated inertial aeasure-
pent wmit, exrernal electronics and an airborne digiral cozputer.

A swzcary of the physical characteristics of the guidance system is

presented in Table 5.
Table §
GUISANCE SYSTEM PHYSICAL CHARATIERISTICS

— i

(1) Inertial Measurezeat Unit. The inertial zeasuresent

unit is ccaprised cf vws cznzentric spheres, the outer-
—ost beiny approxizately 12 in. in diateter. The inaer
or stahle =e=ber ecntains r e irertial instruents ard
associated electrcnics and is floated in a fluwerccarbon
fluid. Four dual electrical brushes, mounted on the
inner sorere in the form of a :Ietraneircn, servz IS

=578 £ONtasT with Ten elextrizal’y isolated halves cf

3

tre outer sphere for transmission of IC power arc

—ultisiexed signals. RAadial and tengenvial fiiid Zets




(2)
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located in valves or pads on the neutrally buoyant
innver sphere are utilized tc keep the fner stere
centered and space oriented within the outer sphers.
The outer sphere is =ad2 up of twd alumini= hemis;rires

on whizh are ounted two Jttitds reazcur bzmds, fior
alijnoent windzes, and an axcnia cooling system.

Inertial Measuriny Iastruents. % 2 i{rertial instr=e-nts,
nree 16 FIGA-J azcelerczeters and three ZFXN-10H 5/ro0~

scopes, are aounted in a berylliwum fraze incile the inner
r’
sphere of the inertial aeasurezent unit.

Z

_ Beryllio= is used as the zajor structyral
oaterial because cf its hish sirength, low weisht, long-
tera Cizensicnal stability and zood therzal sroperties.
The 2r¥G-10H gy is a sinzle—degree—f-irezlzz flcaved
beryllisz integrating 5 7o with a syretricsel whez2l; ir
is an izgreved sersicn 2 the ZFAG=5F syro usz? in
TITA II.
Afrbrere ZTicical Zo-cunir, Thz girborme Zdigival ciTouter
£or trhe haseline systen sErer :

navization, zuidarce and contrzi f2r
Inzluding the =ulvigle Indagerdznt resncry wehicls

eperaticn, ard the stsrazz of Iitexms such a3 the initial
conzitizns, avsity =osel, and gre=sel:zzotel taryate as
w211 a3 cn=sivte retvargeTing. The semalininc launoh
feoilivy cata processing funttisrs, insilling wescige
proiecsing, enzsding, Z2zcosing, 53TATUS TILITTING, ST%.,
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(4) Functional Cacadilities. The functicnal capatilities are:

(a)

(b)

(=)

Field calibradiza--The guidance systex will have the
capabllity of calibratin; the inertial aeasurezent
wit while the zaissile is e<placed in tie tre~sporter-
latncher. The purpese of this field caljbraticn is

to coapute and store in the airborme dizital computer

=eaory, certain constants which are recessary
coapensate cduring fliznt for the operating character-
istizs of the accelerczeters and gyroscopes in the
missile irertial measuresent uwiit. 7Tre tize requred
fcr the entire field calidration using current
techniques is estizated to be from four to seven hr.

Azi=urh-~The gquidance syste= will have a 380 deg
azizuth coverase in a self-~aligning gyrocozpassing
xde employing the stabilizatizn gyros. A desigm
3 T A= -311 £ o
g-al for the accuracy of thef_s_;\el.f alisning 5
coTpassing capatility is 58C.
L 2

Ferjrzetinz--The guidance systez will havse an

infinite retargetving cazatilivy, f.2., the airlxcrme
digizal ecz ;uter will accept target desiznatizca in
terzs <f longitude, lavitwde, asd aititude, avd, on
th2 kasis of this infsrmavizn, g¢zn2rate all reces-
sary guidanze constants for use by the ~uiidance
equatisns througtout the flight. The geoneral
targering capability will irclde a pre-fliigzhe
verification cagability. This latter includes the
valifisarion ¢f the tarset progra=, authesnticaricn

A)

t!
=issizn, a.".:l qualificaticn cf the £1izht eguaticrs.

A

2 target data produced for the specific assijned

0
"

]
-

Tre toral tize required f"r retergeting axd zre-flishe
] I 4 3
-

3
yarifizgrizn is estinacted o ke less tha

- — I — 7 e —
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(d) Accuracy--The accuracy of the guidance sys<ea
wiil per=it t/hg‘j\chieve:entof a ue;apon $ynten
CEP of abou'cL_ ’rn:l. at a 5300 n=i range with
a high bal_li{tic coefficient reentry wenhicle .

An accuiracy sumuary for the
overall weason systea is presented in Table 5.

Takhle &

LAND MDZ2ILE SYSTEM ACCURAZY 3UXGET
rirst Keentry Vebicla)

| (5) rflizht Tontml.. rFlight control will b a coobined fungrion
cf the conrml and propulsion subsyste=s. Vehiczlie atritvude co-rmands

ad error sigal shaging will bz proviZed in the juiZante and cen-
trcl subsystea. Tre prosulsicn subsystia will oronia

3
[k

T
Tor contrsl in response to the ococnreel cignals LroT the siidance
F-* 4

and control T iisystes o3 we]l)l as the auxiliary wotir recuired for

il contrc. ocoenT Torneraticn.
fa) Fzdic Imemishe Torrecticn orevidss a tiirniz e
Iz Liosting <ho 2issile positicn an2 Lnlzeiv
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during free fall after booster burmout ax before
she post-boost wehicle Zeploys reentTy vehicles.
GuiZance during boost is perfzred by the SASRE
inertial guiZante systea. After the Xxost prase,
a sequence of radio -easurements are zade ard Uw
data ére used tc correct the welocity as measured
by the irertial guilance systea. Depending upon
the post-boost vehicle deploy=ent seguence, ons
or more sets of ralio m=easurexents may be axde,

The radio in-flizht correction equiment
wvhich zust be added to the conventisnal {nertial
guidance systea ccnsists of an X-band receiver, an
antenna systea located in the aissile and a series of
gro.nd staticns. Tre equiment 1is not under develso-
zent. Tre =zissilstorme receiver it a narrow tard
X-band receiver weighing about 32 1b; the aissile
antenna is a fixed ~ircularly polarized X-taxd
wur weizhting aleur 3 1k. The radio griund stetizn
econsists ¢f an arczic fresuency standard, freguency
synthecizer cagahte cf Z2z2ri .r*_'x:; any chesen frecuenc:
fr=a the 312 zossible, an (-bend powmr asplifi:r
and anterra. The yrcunc stations zay be portalls
¢r lzzated at hardszned rivtss. A coTiand and conrrel
1irk zust be srevided. A =issiie in-flighe radic
correcticn requires f£ires froz a =inizm of th
growrd stavizns. There is ro lizitavtica to the
nanter ¢f =issiles whizh can cperate Wwith a Fiten
szatisa or array cf statizns exgept for the in-
hzrent requirewents for radio line-gf-sisht azcess
ten dez or =cre akcve the Reriicn. A preferred
mometry would provide three cr mnre jround statisos
srr2ad alcng a lire aprrexizately 805 =i long, rermal
tz tra tralecrory plane and urdameatn the ziscile

duri: 7 tre razis nmeasurezent., The number of srood
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' stations required for the missile force is a fincrion
. of the weapon systea deployaent configuration, the
) eneny threat, ard the Fard-ess of the growd statisons.

Estizated accuracy for the r:idis fn-fli¢
correction guidance sys it and £ for
the higk- and low-8 wl'_cle‘{:-;s;e\c lvelj < .
(b) The Stellar Inzrrial Sulfance Systea utilizes a

stellar sizhting to correct for inertial jslatfcma
attitude errcrs steming frea either inertial coa
ponent or geodetic and geojhysical error sources.
It =ay be employed during boost and zidcourse
guddance such as the deployzent phase of aultiple

- inde pendently targeted ballistic reentry vehizles.
The guidance systea is coopesed of a stellar frertixt
peasureaent unit, stellar inervial deasuresent unit
electronics, and an airbome digital céajute
Typiczal characteristics arce:

f R

Tre aajor difference betTesan a computer for a stzllar
inertial applicaticn ard f2r an all inervia® agcli-
caticn 1s approxizavtely a 1320 word inarease in
eewry rejuiresent necessitated by cezgputatiznal
functions unigque t the stellar systea. The oz~

puter which has been postulated Sor SAZSE will also
be alkle to perfor= the stellar guidance fnctizne.

Estizated accura:'/ for thre iteua:' inervial

quidance systea is ,": ar% )f': fzr tre hizh-
[ . -
ard lcw-A wehicie, respectively. ST ET
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Lad Na-rdgatisn. The overall operation of the Land
Motile Systez requires i:h'a_t the initial conditions
for lamch be ounded to an accejtatle lesl to
azhisve the desired systea CEP. The inirial condivi--
error sourtes are uncertainties in latitude, lonjituZe,
altitude, majnitude of the gravity vector, and de-
flection of the vertical. Deploy=ent of the Land
Mphile Systez on a road grid network cakes it feasitl:
to use nuercus checkpoints which will proride accept-
able inirial conditions without requiring tre use cf
a ccplex navigation systea. The concept is to
establish one ¢cr more first order checkpoints in each
transporter-launcher deploysent area, the quantity
required beiny a function of the particular terrair,
and, spezifically, the distance that interpolatizn
of the sajnituie of the gravity vector ard deflezticn
of tha wvertical can be used without exceeding the
error »udjer. All rcad intersectisns within the de-
nlsrmpnt area will then be located with respect to
thehfi;rst order sarvey peint(s) with an uncertainty
of _ )ft or less. In cperation then, whila the

transporter-lacncher is in =otion, its . izn is
tpdated at eazh intersection which typic:l . would be

at approxizately two ai intervals which weuwld ound
the navigzation error consistent with the accuiracy
shown in Table 5.

The systea error buds2t includes an estizate
cf the secohysical and gecdatic umcartaincies for tne
1970 tize perisd and their contributizn to the systea
CZP. 7The standard deviation of uncertainty (one
si-;':.a)‘is: :'ft fcr the g=odatic laritude and longi-
nda, - .‘":‘f:r the gecdecis reigsht oI the launch

site, and‘ _;f: reight azove zean sea level. Tre

2257 of establishing the first crder surmey points
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FIGURE 8 Post Boost Vehicle Configuration
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for these data, magnitude of gravity and de-
flection of the vertical {s estimated to be $1009
to $15C0 each. The cost of the relatively crude
posivion surveys for the road intersactions is
estimated to be several humdred dollars which is
low cost because of the relatively large allowable
uncertainty.

3. Post-Boost Vehicle

a. General characteristics. The post-boost vehicle is a single
deployment module (bus) configured to permit maximum flexitility in
the choice of payload and deployment capabilities. The baseline
reentry vehicle is the reference multiple reentry vehicle. However,
capability of deployment of Mk 12's or reference multiple reentry
vehicles with penetration aids is incorporated. The deployment
module contains the missile guidance system, a propulsion system,
and an attitude contrul system. An interchangeable reentry system
is carried cn the deployment module protected by an ascent shroud
which is ejected during second stage burm. Figure 8 ifllustrates the
post-boost vehicle design with a reference multiple reentry wehicle
installation. The baseline post-locst wehisle utilizes a liquid
biprojellant axial thruster and mono-propellant attitude centrol

thrusters.

The post-boost wehicle configuraticn shown herein primarily
reflects the requirements .of hard and dispersed form of basing design.
Due to a liuited amount of design data, the Lmpact of tne horizontal
1oadings on the post.boost vehicle desiyn concept was addressed only
in the qualitative sense. It was assu»ed that the post-bocst
vehicle/bocster systea would be suppo-ted and shock isolatad so that
loads would not be greater than those experienced during flight.
However, it is recognized that certain structural modifications may
be necessary to support the post-boost vehicle in the norizontal
position. In particular, the cantileversd reentry vehicles, center
pylen, nozzles, fuel tanks, etc. could reciuire addivicnal supporting
structure. For the designs presented herein, no peralties have been

assuted.
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(1) The post-boost vehicle is designed to deliver the reentry
objects in an in-line pattern for defense penetration or
in a footprint nattern for attacking multiplé targuts or
can be programmed for combinations of the two patterns.
The typical deplcyment sequenze of events for a combdbined
in-line/footprint targeting pattern is shown in Fig, 9.
In this case, the post-bnost vehicle propulsion systea
accelerates the deployzent module ﬁp the range inseasitive
axis for in-lire deployment of multiple Objects against a
single target. After release of the preestahlished number
of objects the deployment module is directed to a new
trajectory for a subsequent ti-get.

(2) Tr: basic payload combinations are as follows:

Nuzbers of Objects Delivered

RV No. of No. of
Type Targets RVs BX Decoys Chaff
4 - ) -
FM* - - = T
R L..™ -
12 10 12 - -
S 5 25 30
17 & 6 - -
4 4 - -

Table 7 contains a descripticn cf the reentry wvehicles and
penetraticn aids. Other reentry venicles such as the Mk "X" and
Mx "™XX" and maneuveringy reentry vehicles may aiso be carried.

*
Refererce Multiple Reentry Vehicle
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b. Axial thrust. The axfal thrust required for increaental
velocity maneuvers of the post-boost vehicle is provided by 2 single
centrally mounted ligquid propellant thruster caratle of thrust vestor
control in pitch and yaw. Storatle hypergolic bipropellants
(H204/N2,'-34) are pressure fed from the propellant tanks. The thrust
vector control provides for offset center of gravity during the
reentry vehicle release sequence as well as for thrust vector align-
ment alony the desired trajectory. '

¢. The atritude control systems. The attitude control systea
utilizes multiple pitch, yaw and roll thrusters to produce control
torques and/or low level translaticn thrust for vernier movement.
The liquid oonopropellant attitude control systea thrusters utilize
hydrazine (Hz‘Ha) pressure fed from a propellant tank.

d. Hardness. The in-flijht hardress g-als fo- the booszer and
post-boost vehicle are given in Takle 8. )

Table 8 \
— :

C. MEmonD AID CONTROL

1. System Confiquraticn

A pictorial representaticn cf the winj structure for the Land
Mobile 3ystem and the com=and and control intrawing cosmunications
is shown in Fig. 10. The winj headquarters is associated with an
existing Air Force base and the wing and squadron nmainterance bases
will De fixed and soft. A sumary 5f the comaand and control systea
showing the survivable pcst-atrack comsunicaticn links betecen
higher command and a typical squadron elesent is shown in Fiz. .
vive of the 50 transperTer-launchers in @ squalron are ejuirpsc

and manned to provide the launch control center cepability.
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2, QCperarionel Yescription

a. Operationsl ccntrol. Each transperter-lawncher/lanch
control center will have the capabllity for commumicatiosns with
SAC ar? higher command as well as other elezents witidn {ts squadrern .
via the \WF and HF communicetion systexs,
launch =2ntrol center within a s3uadren will =aintain current status
inforzation on all units of the squadron and will kaw the capabilicy
for the control and lawch of any wissile witain the squairon. To
perfora these functions efficiently, it will be necessary ¢35 esta*lis;
a comaand inheritance capability so that any singie surviving
transporter-launcher/launch control center in a squairon can be
desigrated the primary transperter-launcher/lamch control center,
iniriavirg all rejuired actisns and trans=issions to higher command.
fny other surviving transporter-latnchar/launch eontrol center in
the squsZron can assist the designaved prizary lauch control center
in the performance of its required actions and, having beea zmonitcring
status and other transmissions, can take oser the rsrizary responsi-

tility and associated comuand if necessary.
irstructicns will be authenticated and verified by all trans;crier-

Each trarsporter-launcter/

Feceipt of SAC

lacxher,/iaunzh control centers using the two—w3y =F comamization

systea, inciuding airborme relays as reguired. and the HF =a3cis.
] ri - »

Prosision will be made ts utrilize c—ilirary catellite con-
2unication when an cperational satellite systea tecizes available.

b. Squadicn comunizetisns. Sach transperter-launcher, in-

clucing The transporter-launcher/launch control cervers, is eguipped

with [HF transceivers and approsriate antemaz: for Litrasguadron

comuumications. 79 achieve reliadle comaunicatisns threughour a

squadron area and allowing for attriticn in the pest-attask
envircrment, a relaying technigue will pe used in which each
transporter-lawwher tebreadzaests all =messages reczimd. The

sizultaneous rebroadcast technique coorenly referred to as SIMULCAST

is renresentative ¢f thz tyse 58 commnication cysra= mezhanizarisn
: s

applicable in this case. SIMULLAST is a symcnronizsd 5¥3ten where
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each transceiver is controlled in fnqmncy by an accurate tisming
source. Overall control of the systea is maintained by the desiz-
nated primary transporter-launcher/launch control center. 1In
SIMULCAST a message fraze is established whi-h is typically diAdded
into eight tize slots where the unit initiating the n=essage alwvays
transzits in the first tize slot of the nessaz;= fraze. All units
receiving that =essaz retransait it si=multanesusly in the second
tine slot and so on. A typical squadron deployment showing
dizensions of the area and the average comrunication link lengths
is included in Fig. 1J. The transporter-launchers transait status
infornation, security alarms, and adainistrative pessages to the
transporter-launcher/launch control centers using the F co=-
mumicatizns systeas. The transporter-launcher/lauich control ceaters
transait cozmands tc the transporter-lawnchers, status reports to
wing and higker comands, authenticate and verify receipt of SAC
messages, etc. via the WHF comunication systea.

ce Wing soomumications and somunications with hicher o.<r-and.
wWing headquarters will be pri-arily ccncerned with maintenance and

other administrative fimcrisns. In the pre-attrack environzent

both wing and squadrecn communicatisns with hizher command are “ia
the soft HF radis syste:a and the 48SL ~omrand and oontrol netesrk.
Tr2 45:L Sys:e.-.l is a digital <ata link conmecting SAC anwt SAC
alrernates with wing and sauadron ccmrmand levels using leassd ATLT
long-line recduxdant cable network. In the post-attack envirinzent
comwiications with "igher command is prizarily betwwen the ¢pera-
tional undts and SAC using the UIF comunicaticn systen. Tne
creratisnal conzept dees not rely upsn survival cf the soft wirg and
sq:adron commands. Wing and squalron commands will conminue ©
acnitor messagze traffis in the pest-attazk envirsnoent S0 1ong as
their cagpability survivses cor recovers. As sicwn in Fig. 11, the
1HF petwork includes the airhbome launch control center and the
post-attack comxunicetions control system relay airciraft. when o
aflitary communizatizn satellite becomes cperatisnal, Lt s ill acy-
=~ent the posT-attack zomunications eontrol systen providing furcier
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redurdancy and, hence, enhance survivability of communications
betweer. transporter-launcher/launch control centers and SAC or

SAC alternates.

d. Weapon control. Positive control of the missile force, as
defined in DOD Directive $200.16, and other nuclear safety regula-
tions will be satisfied by requiring three separate signals to
effect an immediate missile launch. The first signal required is
the launch enable ¢code which ¢an be initiaved by any transporter-
launcher/launch control center within a squadron upon proper
authorization from SAC. The other two signals required are launch
votes provided from two separate sources, either transporter-launcher/
launch control centers and/or the airborne launch control center.

When a transporter-launcher/launch control center transcits
a8 launch enable code to one or more transporter-launchers, this
enable code is also relayed to all other transporter-launcner/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 command St the transporter-launcher will cause the missile to
revert to a safe alert posture. If no inhibit cowmnand is received,
then the missile can receive and process the required launch votes
to accomplish missile iaunch. ’

The transmission of a single launch vote, which can be
transmitted by the same transporter-launcher/launch control center
that initiated the enable code, starts a timer associated with the
particular missile or missiles which may be set remotely from SAC
for any pre-selected time period from a few minutes to several hours.
Neither the launch crews nor anyone at the local command level can
control the timer nor do they have a knowledge of its present
interval. If no irhibit command is received and no further action
is taken, the missile will launch when the timer has run for the
preset interval. Launch inhibit commands generated by any transporter-
launcher/launch control center or airborne launch control center c¢an
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return the missile or missiles to the safe alert posture 1if received
prior to timer runout.

In the event a launch enable code i3 followed by two valid
launch votes from two separate transporter-launcher/launch control
centers (or airborme launch control center), the enabled missile or
rissiles will launch immedjately. Gereraticon nf either 3 Yaonch
enahle code or a launch vote by a transporter-launcher/launch control
center requires the cooperative effort of two members of the
transportér-uuncher/laun:h CONtrol center Crew.

Other protective deasures include initiation of visual
displays and audible alarms at all transporter-launcher/launch con-
trol centers within a .".quadron when commard transmissions are
generated. The enable and launch execute signals will be coded to
meet positive control requirements and to provide suitable pro-
tection against unauthorized or jnadvertent launch. Retargeting of
any missi.” or missiles will utilize the two man, two vote technique
similar to the positive control for launch or missiles. Physical
protection of elements of the comnand and control system and
sensitive data is accomplished by encryption/decryption equipment,
tamper proof containers, and enclosures which will volatilize
sensitive data upon operatcr command or unauthorized attempts at
physical access.

3. Comrand and Contrcl Equipment

The complement of eguipment for wing headquarters, squadron
headquarters, transporter-launcher/launch control centers ard
transporter-launchers is shown in Table 9.

D. SUPPORT SYSTEMS

l. Maintenance Concents

The maintenance zoncept is best presented graphically in matrix

format. Table 10 shows the maintenance functions to be performed

on each subsysrem, categorized on the basis of type of maintenance,
jevel of mainterance, and the lccation of naintenance area.
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Table 9

COMMAND AND CONTROL EQUIPMENT

winqg ilradguarters Equipment

NSA Crypto, Secure Data Tranamisaion, anc

Signal Processing Equipment

Physical Security and Deployment Console

Signal Processing Electronics

465L Equipment

UHF Transmitter, Receiver, Power Supply
and Contrel

HF Transmitter, Receiver, Power Supply
and Control

UHF, HF Antennas (soft)

Squadron Headquarters Equipment

UHF Transceiver

HF Transceiver

HSA Crypto Unit

Console for Message Generation,
Deployment and Dispatch Control

Signal Processing Electronics

465L Equipment

UHF, HF Antennas (soft)

Transporter=-Launcher Equipment

NSA Crypto Unics

UHF Transceiver

UHF Transceiver (Standby)
Digital Data Group (Computer)
Power Regulation Equipment
Antennas

¥ .
Each transporter-launcher is configured w
control zZenter equipment. Only one trans

Launch Control Center Fquipment®

Launch Control Console

Comm: nication Control (Conscle
HSA ( rypto Units

HF T ansceiver

UHF .‘ransceiver

UHF Transceiver (Standby)

UHF Rocket Broadcast Receiver (494L)
LF Receiver (487L)

Digital Data Group (Computer)
Power Regulation Equipment
Antennas

Airbnrne Launch

UHF Transceivers

HF Transceivers

NSA Crypto Units .

Commnand Consoles (4)

Status Monitor Consoles

Data Processor

Interphone System

Power Converters and Regulation
Antennas

ntrvl Center u

ith weight and space provisions for launch
porter-launcher in ten will be so equipped.
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Table 10

MAINTENANCE CONCEPT

Subsystem Maintenance Location
Fallure Rate Mission Maintenance Resupply Hgintenance
At TL Repair at Repair at Repair at
SMB* WMB*Y Depot
Propulsion Remove and Remove and Complete
None Replace Replace
1 failure/sqd/60 days Assembly Assembly and Teardown
- Subassembly Repair
Guidance Remove and Subassemblv Complete
Hono Replace Replacemer ¢ \
4 failures/sqd/month ﬁ?:ﬁ;ﬂly or Copabllity Teardown ‘
: Subassemblies Repair !
Reentry Vehicle Remove and Repair Complét.
None Replace Subsystem :
Assemblies Assembly Teardown
1 failurc/sqd/180 days Repair
Aerospace Ground Remove and Repair of Complece
Equipment None Replace Assemblies
Assemblies Subassembly Teardown
2 z::iurggﬁzad/ Repair of and Selected Repair
4 Selected Sub- | Modules
assemblies
Transporter-Launcher | Remove and Replace | Remove and Complete None
' Replace Teardown
1/failure/sqd/ Failed Sub- Assemblies Repair
month asiemblics with ' .
Mobile Team

* Squadron maintenance base.

** wing maintenance baana.



(2)

"

a. JTypes of maintenance

Mission maintenance is that maintenance which is
noraally performed at the operational location by
erganization level personnel to return an inoperative

weapon to fully operational status as rapidly as
possible through the removal/replacement of the
faulty component.

The repair of reparable components for the purpose
of replenishing serviceahle stocks is normally per-
formed by field/depot level maintenance personnel

at wing/depot locations. By expediting such resupply
actions, the floating spares investment required to
support mission maintenance is minimized. Thus, in
terms of cost-effectiveness objectives, mission main-
tenance aims primarily at maximizing operational
effecriveness, whereas resupply maintenance serves

primarily to minimize logistics_costs.

b. Llevels of maintenance. The skills and equipmant rejuired

to perform a particular maintenance function constitute the funda-

mental basis upon which the three f‘levels" of maintenance described
in AFR 66-1 are established.

)

(2)

Organizational level maintenance, perfcrmed by

personnel of the opiraticnal squadron, is normally

‘1imited to less coaplex tasks such as inspection,

testing, adjusting, lubricating, and other ser-~
vicing actions, but also includes limited capability
to remove and replace laulty compon2nis.

Field level maintenance normally irclucdzs zajor
inspe:tions, testing, calibration, &nd :elective
capability to repair reparable sub.ystens/assemblies/
subassenblies /modules removed froa the crganizational

level.
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(3) Depot Jevel maintenance includes all saintenance
- actions beyond the capability of field level
organizarion.s. - .

Cs Location of maintenance. Kaintenance actions can be per-
formed at the transporter-lamchef missile maintenance sheds (SITE),
at the squadron maintenance base (see Figs. 12 and 13); at the wing
maintenance base, and at the Air Force Logistics Command specialized
repair activity or contractor facilicty. These maintenance locations
do not necessarily coincide with the levels of maintenance previously
described, since it is sometimes more cost effective to move higher
level maintenance skill.'; and equipment temporarily to a forward
maintenance location rather than to evacuate the reparahle item to
a higher location where skills are normally available. The squadron
maintenance facility will include a transporter-launcher assezhly

and maintenance building. A separate building is provided ~ . missile ,

checkout, maintenance, and installation of the missile in the launch
tube. The sabot within the launch tube will have the capability to
act as an air elevator. The majority of the airborne vehicie
equipment maintenance will be performed at the squadron maintenarn.
base inasmuch as the size of mobile ground ejuipment and the
packaging concept for the missile minimize the opportunities for per-
forming airborne vehicle equipment mainterance at the transporter-
la:xiche - location. '

2. Supely Concept

The range and depth of spares (recoverable items) and repair
parts (nonrecoverable) required to support this system will be de-
teruined by the source coding and provisioning actions which aust be
accomplished as early as possible in the system's life cycle. The
supply concepts discussed here deal with the resulting supply support
to be provided to the using comnand Juring the operational phase.

a. Sources of supply. T7There will be two sources of supply

for operational squadrons:
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Q‘ Ssion support items are items required in direct

support of the operational mission and will be

provided directly by the Air Force Logistics Command

System Support Manager or the Nuclear Ordnance
Commodity Manager. .

Indirect support items will be obtained through
the Base Supply Officer at the host base. The Base
Supply Officer will obtain centrally procured items
from the Adr Force Leogistics Cammand Inventory
Mensger or Defense Supply Agency as appropriate,
and will issue a purchase request to the Base
Procurement Officer for items coded for locas

procurement.

b. Stockage locations. Stockage locations for mission support
spares and repair parts will be established as follows:

1)

(2)

(3)

At _sgquadron maintenanze base: Air Force weapons
accounts suppliesd directly by the system support
manager and nuclear ordnance commodity ranager

will be established at each squadron maintenance

base to stock selected spares required in support
of maintenance functions at that location.

At wing maintenance base: If required, a separate
Air Force weapons account will be estahlished on the

wing base to support the wing field l:2vel maintenance
activity. If the wing is collocated on a base with
an operaticnal squadron, the squadron's Air Force
weapors account will be expanded to includr the
additional range of spares required to service the
wing maintenance acti#ity.

At specialiized repair activities: Spares and

repair parts required for depot level maintenance
wiil be stocked at specialized repair activity

locations.
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© (4) At-uam SECE!; storsgqe site: Backup stoci_s' of all
direct mission support spares and repair parts used
by the operational comnand will be stocked at a weapon
system storege site and provided by the System Support
Manager or the Nuclear Ordnance Commodity Manager as
appropriate. This "stockage redundancy” is deliberate
and intentional, in order tu avoid or minimize "stock-
out™ conditions on this vital weapon system which
might otherwise occur during the IM reprocurement
cycle or newly developed peculiar items experiencing
higher demands than anticipated, or on common items
wvhere lower priority users with earlier demands might
exhs st the stocks originally programmed by the '
IM for support of this systen.

(5) Fuel cache: The transportev-launcher fuel supplies
will be located at pre-selected areas such that the
transporter-launciier will be cycled to a fuel cache
when approximately one half of the fuel lcad is
consuned.,

E. PERSONKEL REQUIREMENTS

The system manning estimates are based on a SAC-owned multiwing
base organizational structura. Locating the strategic missile wing
on an established heavy bombarcment wing bsse is assured in order

.to establish a baseline to de—ermine base operating support aug-

mentation. The manning requirements are based on a 144 unit
equipment strategic nissile wing consisting of three strategic
missile squadrons of 48 unit equipments each. The resulting manning
estimates for the 144 unit equipment wing are as follows  (SAC
coordination on these specific numbers is not official.):

Officer Airmen Civilian Total

Direct Support 1476 3160 104 4740

Base Operating Support 52 734 80 866

Augmentation Total is28 3894 184 5606
59 :
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Strategqic Missile Squadron

(1) Each of the transporter-launchers with launch control

(2}

(3)

(4)

center capability carries a six-man crew of four launch
control officers and two driver/quards. Crew manning
ratio for this configuration is 4:1 and a 72 hour tour
of duty.

Each of the transporter-launchers without launch control
center capability carries a four-man crew of two launch
control officers and two driver/guards. Crew manning
ratio for this configuration is 4:1 and a 72 hour tour

of duty.

Transporter-launcher crew relief is by helicopter and
ground vehicle from the wing maintenance base.

A squadron maintenance base is required for each strategic
missile squadron and is assumed to be in the field.

Missile Maintenance _Sq_uadmn

A remove and replace capability is provided at the

(L)
squadron maintenance base for all missiles' major sub-
systems. )

{2} In the field, maintenance will include remove and replace
of the transporter-launcher items. 7Two shifts at the
squadron maintenance base have been assumed; duty day
8-hour shift plus standby crew on the third shift.

(3) Periodic inspections are performed at the squadron
maintenance base.

’4) The squadron maintenance base is supported by the wing
maintenance base which is located at the wing.

Security

A two-man strike alert team is provided for every ten
transporter-launchers in support of the transporter-launcher crews.

The transporter-launchers without launch control capability have
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' two driver/guards and two officers. This manning wes estahlished

to. provide for on-board security md positive control of the miss{ile
system. The security will utilize helicopters or ground vehicles
as needed. ' _

4. Special Training Requirements

Training programs are developed with the objective of pro-
viding timely and effective 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 levels, unit training, and proficiency
evaluation training at operational units to maintain the maximum
personnel capability.

Command responsibility for training is as follows:

Training Reguirement Responsible Command

Individual Training ATC
Individual Replacement Training ATC
Operational Peadiness Training SAC
Proficiency Training SAC
- Unit Training SAC

System requirements analysis data, Air Force directives,
operational and logistic concepts will be utilized in development
of QQPRI and overall weapon system perscnnel manning requirements.
Squadrons, when possible, will be based on or near established bases
and operate continuously. Special attention will be paid to bic-
medical and life support factors.

F. SECURITY

Prevention of surreptitious take-over of a transporter-launcher
or transporter-launcher/launch control canter, compromise of codes
and coding equipment, and access to the warhead and launch function
appear to be the major items of concern. To counter these threats,
transporter~-launcher and transporter-launcher/launch control center
crew members will carry side-arms. In addition, tamper-proof
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destruct devices will be installed, which can be activated if the
transporter-launcher or transporter-launcher/launch control center
{3 attacked. When the transporter-launcher or -transporter-launcher/
launch conttol center is approached by unknown personnel, a combat
surveillance radar with a range of 5000 meters for personnel and
18,000 meters for moving vehicles will alert the crew. On clcser
approach, intruders will be challenged by the crew, using a public
address system on board. They will be instructed to stay clear.

If their approach is continued, they will be considered hostile and
the transporter-launchér or transporter-launcher/launch control center,
when ahlé, will then move away at maximum speed, and a security teanm
will be called in. This team, consisting of two people, will arrive
in 30 min or less in the security helicopter from the squadron
maintenance base.

The external intrusion detection system shall consist of two
separate intrusion detection elements. The first element, which will
provide surveillance while the venicle is stopped, consists of an
electromagnetic device which detrects man-size objects entering its
omnidirectional sensing field. The radiated signal from this device
will be monitored at the launch controi conscle. The radiating
element consists of four vertical dipole antennas, one mounted at
each corner of the transperter-launcher and transporter-lawuncher/
launch control center. These antennas are in turn energized by a
closely coupled oscillator. The receiving element of this detection
systen will consist of a multiplex receiver and an audio visual
alarm to Indicate which antenna is producing an intrusion signal.

Security at the squadron maintenance base involves manning the
main gate and the squadron headquarters. Roving patrols survey the
squadron maintenance base area and in addition periodically visit
the deployment areas to inspect roads, bench marks, fuel Eaches, etc.
These roving patrols would be available as backup in the event the
security helicopter is unable to respond to an alert call from a
transporter-launcher or mobile launch control center.
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Iv. FUNCTIONAL DESCRIPTION

A. CONCEPT OF OPERATION
1. Mission and System Operation

a. Mission. The mission assigned to the Land Mobile System by
CINCSAC is the destruction of such targets on the national strategic
target 1ist as may be designated in the single integrated operational
plan. The mission could include counterforce or countervalue targets
or both. In the main, the force is comitted to preselected target
sites where the targeting data for the primary and alternate targets
are stored onsite. Alternate targets, which may be identified by
reconnaissance sSystems or other means, may be assigned to specific
units in the operational farce, '

b. Systemn Operation

(1) Pre-Attack Mode. The Land Mobile System enmploys a
relatively soft transporter-launcher and relies upon random
novement techniques for survivability. The transporter-
launchers are deployed on a network of pioneer roads with
typically 100 to 200 sq mmi of area being allocated to each
transporter-launcher. The deployment concept has as a basic
objective to deny the enemy a precise knowledge of transporter-
launcher location, to force the enemy to an area bombardment
attack and to s space the transporter-launchers to avoid
oultiple kill. '

The nomal mode of operation in the preattacked environ-
ment the transporter-launchers need be in motion only about
10 percent of the time or 2.4 hours on vhe average each day.
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It is believed that this -obmty fraction 1s sufficient for
the following purposas:

Kaintain crewv proficlency

Maintain transporter-launcher nadiness

Reduce the probability of successful enemy cover actiun.
The normal mode of operation is employed as long as all
segzents of the strategic alert system are eperating

.nomal.ly and indicating no need for increased alert.

If the early warning systems are inoperative, or jamed,

. or an enemy attack is sensed, the Land Hobile System operating

procedure will be to increase the fraction of time that each
transporter-launcher is in potion. There is no serious
system degradation connected with increasing the average
mobility foaction for all operaticnal units to 16 hours a
day with the one exception that the time in motion and the
tize the transporter-launcher is parked is divided such as
to prevent overheating of the tires. The most severe threat
2gainst the Land Mobile System is a ballistic missile attack
supplemented by a satellite observation system, with the
latter being employed to reduce the uncertainty in
transporter-launcher location.

It is anticipated that intermediate conditions between
the paximm and minimum mobility fractions discussed above
would be identified as a function of the DEFCON status.

(2) Post-Attack Mode. Provision is made to sugfain the crew
and provide power to the missile systex for j ay post- <
attack period, The average time and motion :
transporter-launcher in this environment will be as

specified by SAC or the Launch Control Officers in the
transporter-launcher/launch ¢ontrol centers. Vehicle
mobility can be caintained, if desired, at a high level
through the use of fuel caches located within the operating

or each

area. The transporter-launcher achieves its maximum
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hardness when the frase and ¢grid are lower>d to the ground,
Thus, each time the transporter-lamcher his completed a
move, the frace and grid are iouered to penetrate the gramd
and increase the transporter-ltuﬁcher's resistance to nuclear
weapon blast effects,

(3) Llaunch Sequence. Upon receipt of a valid launch enable
coomand, the launch control officers in the transporter-
launcher/launch control centers direct the particular trans-
porter.launcher or transporter-launchers to be brought to a
stop. The transporter-launcher crew is directed to initjate
the necessary actions to prepare for missile launch which in-

cludes leveling the transporter-launcher with an automatic
jacking system, initiating fine gyrocompassing sode of the
guidance system, entering launch position data, and performing
checkout of the missile and launch equipment. The transporter-
launcher crew maintains the system in the hardened ready con-
dition and reports system status to the primary transporter-
launcher/launch control center and only erects the missile
upon command from the transporter-launcher/launch control
center which requires approximately $ min, This strategic
alert posture can be achieved in approximately 10 min and clan
be launched with degraded accuracy at that time, To refire
the guidance system azimuth alignoent from a value of approxi-
mately, \re sec to Tc sec to. achieve the best systen
accuracy requires apprbximatelyl Missile launch is -
accooplished when two valid launch votes are initiated by the
transporter .launcher/launch cantrol centers within the squad-
ron or by cooperative action of one transporter -launcher/launch
control center and an airdorne launch control center.

2. Command and Control

CINCSAC is the designated cammander who will receive nuclear
wrapon expenditure authorization from the President of the United States
or his designated alternates through the JCS comand post. This
authorization is translated by the SAC cormand post or ST alternates
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into the actions necessary to. izplement the war plan in accordance with
the current single integrated operationsl plan previously approved by

Instructions to implement existing Emergency wWar Orders are trans-
mitted to the operational units for action and to intervening cocmands
for information using the communication links described in Section TII-B,
Upon authorization by SAC, both the transporter-launcher/launch control
centers and the airborme launch control centers initiate enable cczmands
for implementaticn of the specified Emergency War Orders. ~Targeting
data for each operational missile are stored in the ground data proces~
sor and the missileborne computer in accordance with the established
war plans, The comﬁunication links and procedures used in implementing
the war plan including a detailed description of weapon control are
described in Section III-B.

3. Weapons System Main%enance

The maintenance concept of the Land Mobile System is directed
toward the rapid return of an inoperative weapon to a fully opérational
status, This concept is based on the renoval/replacement principle at
the lowest operating level and erphasizes minimum inspection and adjust-
ment requirements, The maintenance structure will consist of the three
levels of maintenance cescrided in AFR-E6-l--crganizatien, field, and
depot. The firm division of responsibility between the maintenance
levels will be determined by organizational structure, distances in-
volved, and the size and/or corplexity cf the system Components. Mobile
nissile system maintenance will be divided into the following purpose
classifications.

a. Mission Maintenance, Directly aimed at maxinizing in-commission
rates. Primarily a remove and replace functicn at the operating locaticn
by organizational maintenance personnel, aiced by field and depot per-

sonnel as required,

b. Resupply Mairtenance. Designed to rveplenish serviceable
stocks, through repair at field and cepot facilities, in support of the
"organizational mission. Further break¢own of maintenance fun:ztions anc

€

R

3 T3 owm

SRS A

-

o B




e T2 T Ty M)

I.

A —

—

- =1 r—/ /i /M

—1

|

-

- N '.".'-:“-.' - 7 - : B X

r - BT s LW 11' e o= . D '

-—-~3== ST e R o ”’5 2R T L AT PARS i
: Ry

n-mcturt by major lubsyltm. to include transporter-launcher, guid-

‘~-{ anci. reentry vnhiclos. land navigation, and propulsinn systcn will be -

Y

devised as system particullrs develop. N _ s _?.'
4. ‘rnnsporter-bmcher and 'I‘unsporter-!au'\d\erjbmh Control Center

a, TranSporter-Launcher and Transporter-Launcher/Launch Control
Center Operational Location. In addition to routine inspection, testing,
servicing, adjusting, and limited calibratic-, crew maintenance will in-
clude minor vehicular repair and removal/replacement of selected
assemclies and subassemblies of the missile -rection and launch equip-
pent «id ancillary equipment, such as auxiliary power and environmental
contTol. Mobile maintenance teams will be dispatched, by surface
vehicles or helicopters, to the transportef-lau::her or transporter-
jauncher/launch control center operational lozation . raintenance shed)
with required tools and spares, to aug=ent the crew ca;abiiity when
such action will expedite the return to in-coemission status, Mobile
paintenance may require the dispatch of surface transportable cr air
transportable maintenanze vans. "Flying crane®™ type helicopters can
achieve air transporcability of vans.

b. Squacdron Maintenance Base. The transporter-launcher or
transporter-launcher/launch control center will be returned to the
squadron maintenance base for required mission mainterance. The squad-
ron maintenance base capability will include major vehicular repair as
well as resoval/replacement of equipment and assemblies and sub-
assemblies. When perzanent or semi-percanent major vehicular repair
facilicies are not available at the squadron maintenance base, surface
transportable or air transportable ("flying crane® helicopter) main-
tenance vans will be used, This capatility will be augmented by mobile
teams from the special repair activity or MA3 as required.

8. RELIAFILITY

1. General

Reliability and availability estimates are based on current
expe~ience which has been assuned to be applicadle to the acvanced ICBM
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.. gystem. Basically, the hard and dispersed systes reliadility is

utilized pot considering any degradation due tO mbiu.q.

Availabdbility

Reltabilivy :
Countdown, Boost P
Konreprogrammable

Availability/Reliebility

2. Failure Rates

For that equipaent which is not necessary to either maintaining
mobility or lasunch capability, unscheduled transporter-launcher main-
tenance requirements are based on a mean time before failure of 175

operating ' (moving) hours,

The trarsporter-launcher systez required to erect and launch the
missile consists of the automatic leveling system, the erector
mechanism, and the auxiliary power unit. The auxiliary power unit is
backed up by the two diesel electric engires, providing triple recun-
dancy. The automatic leveling system is expected ¢ operate only curing
training exercises or upon receipt of a prepare-to-launch coemand. On
this basis, its reliabilicty is estimated at 7400 hours mean tioe before
failure, or one failure per year per transporter-launcher. The erecto:
rechanism is cycle sensitive and will fail about once per 12,000 cycles,
and this failure rate is negligible,

C. CPIRATIONAL FLCW DIAGRAMS

This section contains the operational flow diagrams for the Land
Mobile System. The block diagrans depict the main functions required
for an operational flow. Wwithin the respective hlocks, automatic check-
out, monitoring, comand and control operations, are inclucded but not
shown, Top level, first and second level operational flow diagra=s ~re
presented along with a representative third level (maintenance) opera-
tion block diagram (Figs. 14 through 24).
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V. COPERATIONAL TESTS

A. STANTARD TESTS

Three test catejories are identified to be conducted cdurirg the
operational service life of a stratezyic ballistic missile syste=,
These are identifie? and ZJefined in 2AFR €0-14, "Testing/Evaluation of
Systens, Subsystezs, and Equipoents,” as Demonstration and Shakedown
Cperaticns, Cperational Tests, and Follow-on Cperational Tests.

The obiectives of the cpetaficnal test progran are to cesonstrate
and verify the systez perfercéence capadtility and to develop operatioral
proficiency between the z—an anc the weapon systea. These prorras
will continue for the operatiornal service life c¢f the weapon systexm,

TwO protoType transporter-launchers and transporter-launcher/
launch control cenzers are scheculed Zfor integration and =—obility Ttests.
These will be assezbled znd tested at a Sguadron Maintenance Zase sche-
2uled for early activation. A chetkzut of both faciliry and trans-
porter-lauancher is thus accocplished.

Historically, £lizht testing has been conducted at Vandenberg Air
Force zase into the aestern Test Range, Twenty-five flights cif of
fixed launchers are inclucded. Also, three first produstion Transporser-
laanzhers and a first procducticn transporter-launcher/launch control
center are proviZed for five launches utilizing the operaticnal launch
equipment.

In additien to the launch ceravicers, the operaticral test progras
will exercise all zsreound and airSorme elezents of the weapon systexz on
a routine »asis. aar cornfitioms will be siz=:lated to verify caxari/
control capability under vericus conlitions of attrition within the

carminicaTtion links, These exercites will he desigmed to Zevelcp crew




- proficiency under sisulated attack condition. Fatigue testing of the

. W . T -

missile in its operational enviromment will be accoxplished during the
course of the prograa. The full impact of this fatigue testing as a

punction of time will not be known until this system has been depioyed.

Continual exer<ising of the ground equipment and afrborne wvehicle
equipment in operstional and maintenance checkout modes will be accm-

plished at the operatrional sites,

The data cerived froam these operatioral tests will be used to re-
fine reliability and performance estizates, plarming factors, spares
provisioning, and zaintenance and logistics operations.

B. HARTWISS QUALITICATION TESTS

Survivabilicy philosophy requires that nuclear weapons harcness be
desijned into the systen hariware. It is roT practical, because ol test
£sciliries capabilities, to test a cocplete weapon systesm to =0stT of the
puclear weapon environoents. It has also been shown by past test and
analysis oethods that many effects are incepentent of the cocplete
weapon confizuration and valid testing can be performed at the sub-
systea, piece part or caterials levels. Tabdle 11 shows a3 catTix of
tests recuired of the critical aissile and weapon systea ite=s,

General ctestiny required will be hased on the Zesigm hascware a~d
the ccntraczor will perfora a ca-, leve end-To-enc check of all =mavterial,
assexblies, or s:bsystems that =ay be vulnerable To any of The muclear
weapons speci.fiﬁ, (2allistics Syste=s —ivisicn Txhibit 1367, «hics
kas a probadle publication date of Seprember 16£7).. An analysis will De
performed to ceteraine the effects of the failure of each itea on
rission success. Any items which would cause zission failure or cause
a fegraZation of system performanca will be classiliez as “zrivical”
jre=s. A test and/or analysis plan will be cdeveloped To contrcl Te
effects of The critical item on systex survivalility. In the cfase
vhere caterials or subsystess fall delow the criteria of suztess, a

wogtituvicn or a redesign will be =ale.

The estatlishoent of tra: rrer-lasmcher hardness on 4 Suli-scale

basis wo1ld recuire si=:lation of a precursor wive. Ihe magnivice,
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TABLC 11, MATRIX Or WEAPON EFFECTS TESTS
i 1 2 3 4 S
) Plece
Materials Parts Assemblies | Subsystem | System
A - Propulsion Case X-D B
B - Case Propellant Bond X
C - Propellant X
D - Propulsion Controls X-B
E - Propulsion Nozzle X
F - Interstage Structure X-D B ’
G - Ordnance Devices X o
H - Inertial Measurement Unit X X«N-y XeNay
2 1 - Electronics X-N-y X-N-y Ney
J - Power Supply X~N-y
K - Ascent Shroud X-D B
L - Post-Boost Vehicle Propulsion v
(Items A-E) X=D X-B X X=-B O
M - Pen Aids X=D- X :
N - Pen RAids X-D X-D N E "
0 - Transporter-Launcher 3(1) o
P - Weapon System in Transporter- .
Launcher [ e

J..,..an..'

"‘1"""?‘3"‘“]""1(::3538':

Iy A

(1) Scale model tests . wind tunnel and shock tunnel,
Codeo:

X==X=-ray Tests
y=-=y=-ray Tests
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" vari bles (surface irregularities, water content of soil, scil struc-
. ture, l.tnospheric conditions, urknown parameters, etc.). Currently

" there does nat &, « to be any feasible method for duplicating the

precursor waveform for qualification testing.
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A.  SYSTEM COSTS e

The cost estimating and associated analysis for the Land Mcbile
Systex are based upon historical cost experience and cethodology whict
have evolved as a result of experience in developing similar carplex
weapon systems. The costs presented in this voluoe were prepared by
the System Design Team for design purposes and do not Tepresent the
STRAT-X systems cost as presented by the STRAT-X Cost Team. The cest:
prepared by the Design Team were sulmitted to the Cost team for araly-
sis. For the official STRAT-X cost estimates, refer to STRAT-X Volue
19, ™Costs".

A sumary of the estimated system ccsts for the 7000 ib throw
weight missile force is shown in Table 12. The following ground rule:
and assumptions were used in preparing the cos*s and are segregated fc
identification of responsibility,

T LAND MOBILE SYSTEM SUMMARY COST _ ¢ 2 =
db Throw Weight Missile Systea —
\ ($ Millions)

Cost Item ’ 430 Force Total 430 Force Unirt
RDTEE (Total) $ 2,09%.11 $ 4.88
Aerogpace Gpound 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
Techniccl Data and Training 169.60 0.39
Other (Spares, etc.) 914.07 2.13
Total Investment $ 8,282.88 $159.26
i0-Year Operation and Main-

tenance (Total) $ 2,902.21 $6.7%
Total Force System $13,284.20 $30.89
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(1)

-

(2)
(3)
(%)

(s)

(6)

n

(8)

(9

is completed at inirial operational capability:

AL -,-- -
; 1. GCeneral T
Nl . ) (a) - Lb throv weight missile systel deploys 430 unit equip-
':’f ) et (144 unit equipment/wing). .: Lt
. (b) One transporter-lamuncher will function as & complete command
‘;' and control station for every ten transporter-launchers
deployed in the field. .
? 2. Research, Development, Test and Evaluation
{
; The following cost items are included assuming that the RDTEE phase
‘ :
i

Five demonstration and shakeout operation test missiles and
launches (STRAT=X ground rule).

A 15 month contract definition phase.

A development cost for warheads.

Integration ¢f the missile with the transporter-launcher
launch tube is the prime responsibility of the missile con-
tractor.

Cost estimate includes training for USAF personnel for
Category II Testing.

Five missiles of the 45 demonstration and shakelown operaticis/
operaticnal test requirements are designated for launch fro:
the transporter-launchers, Two launches will be made from vr.-
ranned transporter-launchers, and three launches from mamne:
transporter-launchers to man-rate the system.’

Site mobility tests for the transporter-launcher will require
an instrumented dummy missile. Costs for this cdumy missile
are not included.

Cost for missile assembly building construction and trans-
porter-launcher support facilities at AFWIR are not included.
Cost for AFWIR range support i$ not included.

3. Investment (STRAT-X)

(1)
(2)

Spare missiles are factored <t 3 percent of the deployed force.
Reentry vehicle sparas are factored at 3 percent of the total

production buy quantity.
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(4)
(s)
(6)

(N

(8)

(9)

/ ) ' = B
The {Jlb throw weight missile MM)Mnm
vehicle ads, ) L N _,.., .
COperational ead spares are factored at 3 percent of the

295‘1 production buy, ~— g

l.P * I'd

L - 7
Spare missiles will include operational reentry vehicles and

warheads,

Three instrumented ¢umny reentry vehicles are required fcor
each operational and follow-on operational test missile.
All other reentry vehicles are noninstrumented durmies.
Reentry vehicle for demonstration and shakedown operations
requirements are all noninstrumented durmies.

ALC support is estimated ar an arnnual operatiné direct ccst

-

of per warhead per year. S latz, .
—

4, Investment (Additional)

(1)

(2)

(3

(4)
(5)

(6)

Cost of 200 follow-on coperational test missiles and launches
is amortized in investment.

Total missile production buy inclucdes force deployed, 202
follow-on operational tests, spares, and 45 deronstration and
shakedown operations/operafional tests.

Cost for ceronstration and shakedown operations/operational
tests missiles is excluded from investment costs. ’
Cost for land acquisition is not included,

Minimm cost for transporter-launcher picneer roacd is in-
cluded, No costs for bridges, culverts, etec. are included
in road costs. Maintenance for these roads is considered to
be accomplished by Air Force personnel with costs for the
road maintenance equipment included in the vehicle section,
ARerospace ground equipment costs excluce the transporter-
launcher and launch tube (shown separately), but includes
aerospace ground equipment within the transporter-launcher
except that which is associated with the command and control
equipment. Cost also includes equipment for squadron/wing
bases, missile and combat training. Launch command and
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equipment cost item and shown separately.

Total productian buv of transporter-lainchers includes
deployed force, ane Spire per squadron and four transporter-
1xmchers for follow-on operdational tests requirenents,
Camand and contTol equipment includes that command and
control ecuipment in all transporter-launchers, squalron,
and wing bases.

Military construction includes assembly buildings for
transporter-launchers, squadron buildings for transporter-
launchers, squadron transporter-launcher roids, and squadron/
wing facilities for the missile. Excluded are costs for re-
furbishing and expanding follow-on operatioral tests launch
sites. '

Site activation costs include activation of trah:;porter-
laurichers, nissiles, and squadron/wing facilirties.

Technical data and training include cost for training equip-
pent, and technical data for missile, transporter-lazncher,
training equipment, security equipzent, test site eguipoent,
aerospaca ground equipment, and special vehicles,

Other (cpares, etc.) incluces costs f{or transporter-launcher
support equipment and special venicles. ‘
Cost estimates did not include investigations of 1life cycle
cost relationships, helicopters, iritial spares and repair

parts, and the transporter-launcher ¢irst destination trans-

portation.

Initial spares and repair parts factors have been increased
to account for the 10 percent mobiliry factor for the force
system.

Cost for test range support is not ircluded.

S. Operations and Maintenance {10-YTear)

- (1

Operations and maintenance includes costs for all pay and
allowances, operations and maintenance of missile and
associarted equiprent, transporter-launcher and associaved

vehicles.
8B
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(2) Operations &nd ninman;c ft;:: m:{ﬁa-\d u'ac;cizted equip-
ment includes missile maintenance, organization equipment
replacement, sodification update, depot maintenance and
replenishnent spares for the misaile and associated equipment,

(3) Operation factors, to determine missile operations and main-
tenance costs, were increased in consideration of 10 peﬁ:ent
mobility requirewents,

(4) Operation and maintenance cost for the transporter-launcher
and associated vehicles includes petroleum, o0il and lubri-
cants for all vehicles, replenishaent spares for all
vehicles, service engineering, and replenishment training.

B. DEVELOPMENT SCHEDULE

A development schedule has been prepared which is shown jin Fig. 25.
There appears to be no fundanental reason why developoernt of the lLand
Mobile System suvuld be Aifferent from the develecpment schecdule for an
HED system.




Contract Definition Phore
Begin Engineering Development
Criticol Component Deslgn
T/L Mockup Complete
POR (Mlslle)
(Trarsporter/Launcher)
T/L Design Complete
T/L Prototype  Complete No. |
Complete No. 2
Preliminory Mobile Tests Complate
COR '
Final Moblle Tasts Complete
Category | Flight Tests  (Misnlle)
(Transporter/Louncher)
Category |l Flight Tests
FAC! |
Operational Delivery

. .. DASO

10C

15 mo

FIGURE 25 Land Moblle Systam Development Schadule
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VIT. TECHNICAL RISKS AND TECHNOLOGY PROGRAMS

Most of the Land Mobile System equipoent and the conditions under
shich it will be operated are well within the state-of-the-art and well
understood. However, there are certain technical and operational risk
areas and these will be presented in this section.

The major technical risk areas to be discussed are:

1.
2,
3.
4,
5.
6.

Transporter-launcher hardness
Transporter-launcher omobility
Transporter-launcher corcponents
Missile environment

Post-boost vehicle

Comand and contreol

The operation of the Land Mobile Systea is predicated on the
availability of large acounts of public land. The risk connected with
the acquisition of the land is discussed in Section B.

R. ZICHNICAL RISK AREAS
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Travel paths will modify difficult terrain features to fhe'deg
necessary for achievement of mobility. During an extended period o
deployment, wind and water erosion of these paths will occur and wi
continue to occur thereafter unless preventive measures are underta
The effect of ercsion is twofold: o

(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.

=&

The effect of spfeading the preducts of. erosion in the adjacen

countryside and water shed may, however, require more suphisticated
road censtruction techniques than those outlined for the "primitive!
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road and more path maintenan;:e. During the Lard Mobile Systea deploy-
ment, the restoration of vegetation and a eodification of the path
* geometry Fay be necessary to restore & reasonable imcunity to contimuing
“erosfon. The impact of these requirements upon system activatiam,
- gperation and maintenance costs has not beex assessed,

Both the Department of Interior and Department of Agriculture are
extrenely concerned with erosion on the public lands and any 4agreezent
that is reached for the use of these lands by the Air Force will in-
elude rigid requirements on the minimization and control of such

erosion.

3, [ Transporter-launcher Components
r.f

Production control

the major consideration.
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net us q,goynent area o{ lsq ned from the Martin
S‘I'R:u and Mobile Support Studies cou.ld be further reduced by the

| fonowmgj Zrals

a, Mining claim Further investigat:lon 1s needed on the extent,

“il distribution, and status of mining clains, and on legal aspects regarc-
: ing rights of clainees and the Governoent to determire the extent to

which these areas can-be circumvented and/or co-usage nejotiations will
hays-12 be made. A worst, it is estimated that it could mean theEoss
of ] sq m:l.;) PR (L X1

. Crucial wildlife habitats. Pecause these habitats are vital
for the perpetuation of a species, wildlife experts will have to be
consulted regarding compatibility of land mobile/random transporter-
launcher ions within these areas., Rough estimates indicate that
[more than | mn’z‘.]fm into this category. ¢ ./4)(1)

N

c. Land bdlocking and disposal. There is a continuing prograz of
public land consolidation which is not expeci:ed to greatly affect the
total anount of area, but which will affect its distribution. Pubiic
domain does pass into local governzent and private ownership in
several ways: Federal Governmen® program to sell off se;ectéd lands
for staté, county, and city uses; patented mining clains; homesteading,
etc. Although no estinates can be made on land redistribution and
disposal, it is expected to be rela‘:ivelg} small and of little concerm.

d. Land improvement. The feceral government has a continuing
progranm of improving range land which results in greate: densities of
grazing animals and fenceés. So this is a time-dependent variable thac
will progressively reduce the amount of area available and/or increase
the costs of adapting to the resulting obstacles (more fences, roads,
pecple, etc.). Not only can this factor become of consicerable con-
cern, but it will continue to grow throughout the lifetize of the
system,

e, Land damaqe.
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" i wnderstorms; locally strong wincs; and pronounced diurmal tesgeram, e

able 13 shows the nuz=be:
of passes over a given section of road for“various mobility fractions
on a monthly and yearly time basis,

TABLE 13. NUMBER OF PASSES OVER A GIVEN SECTION OF ROAD

Distance Travelad/Month .
Path (0.1 MF = 48 nni/day) No. Passes/Month
krea Length Mr |
sq nmi n2i 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 2y 43 69
100 120 12 I €0 96
64 80 18 &5 90 124
Pistance Traveled/Year
Path (0.1 MF = &3 nmi/cay) No. Passes/Year
Area Length NE et
sq nei rad 0.1 0.25 0.5 0.8 f[0.1 0.2% 0.5 O.E
144 168 17,520 43,800 87,600 140,180 [104 261 521 834
100 120 la6 365 730 1168
€4 20 219 547 1095 1752
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At the firsé two of the three meetings held with the Bureau of

“Langd Management, U.S, Forest Service and Bureau of Iniian Affairs, the

greatest problens anticipated were people-oriented such as mining
claims, uncooperative ranchers, recreational uses, and public reaction.
However, at the last meeting, vhich included technical as well as
adrinistrative personnel, it was brought out that both the Bureau of
Land Managezent and the U.S. Forest Service would require "irpact

- surveys® to detérmine land danage potential, as well as co=patibility

of lad usage, before negctiations for land acquisition could._' be con-
sidered. -

g. Other uses ard public reacfiog._ Although most of the'deplo-y-
rent area lands are generally consicered remote an2 of litrle value,

.1t is surprising how much activity occurs cn them. Recreation in the

forn of ca-ping, fishing, hunting,Tock-rmting, sand dune surfing,

.etc., is expanding more and more into trese regions as our population |

increases and rore leisure time is availadle for traveling. Special
interest activities incluce professioral and arateur archeological,
g'eological,‘wﬂdlife. an2 botanical enleavors; rineral prospecting, |
ranching, ete. To what extent such activities may not be compatible
with land mobile/random deploysent is an open question at this time,
Both those groups of pecple actually using these lands for recreational,
cocpercial, and scientific purposes and those who may not actually ‘
visit, but who are concerned about preservation of our natural landscape

101
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" .
and its native inhabitants, constitute a significant contingent of the

public whose reaction carmot be ignored. Public reaction will be a

gifficult factor to 335253, 1f possible at all.
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\ VIII. ALTECNATE 2000-POIND THFOW WEIGHT BOOSTIR

This section presents & cescription anc pertirent perfor=ance,
technical, and cost data for an alternate land mobile systex based cn a
2000-1b throw weight booster. This is followed by a cocparative evaluc-
tian of this and the_r’- \'Lb booster previously described froa the point
of viev of operation:k, e?/fectiveness. and cost. For simplicity, the .
two boosters will be referred to sizply as the 2000-1b and the(__ ; .
missiles, respectively, it being understood that this refers to throw

weight, and not to booster gross weight.

Figure 26 presents a sumcary of the 2000-1b missile system ~
characteristics. An in-board profile similar to Table 1 for thC )
1b missile system and outline drawings of the transporter-launcher ar-e'
shown in Figs. 27 and 28, respectively. A detailed si=mary of the
missile characteristics is presented in Table 14. Costs are shown in
Table 15. Cther aspects of the system, such as operating concept,
land availabili’:y,/?oman% and control, etc. are essentially icdentical
with those of thf_/ systen already described. ‘

105
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DEPLOYMENT MODULE

POSTBOOST
VEHICLE /NTERSTAGE INTERSTAGE AFT SKIRT

ASCENT -
SHROUD

65 In,

REENTRY
VEHICLE

PEN AIDS/

PALLET
672 56.0 ft

GUIDANCE

STAGE Il
MOTOR

532 427 265

MOTOR |
RACEWAY
MISSILE STATION 0

=

FIGURE 27 2000-1b Throw Weight Airborne Vehicle Conflgurotion
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- SHIELDED CAB . PRIME POWER
2-MAN CREW LiESEL ELECTRIC
B BASIC VEHICLE CHARACTERISTICS
} * 477,000 b
- ® 85 ft L x 19-R W u 26-0 N
o D , _U BASIC TIRE CHARACTERISTICS
__ n--n-- * 36:00 » 51
’..‘ . -_)
AUXILIARY CA® : LALNCH TUBE
INCLUDCS OGE \ - HYDRO-PNEUMATIC

SUSPENSION ELEMENT (8)

FIGURE 28 Tronsporter-Launcher Configuration
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Table 14 SDMARY OF MISSILE CHARACTERISTICS

Throw Veight Capability, 1b

Gross Vehicle weight, 1b
Missile Length, ft
Propell.int (all stages)

Loading - %
Alumimm
NH,CIO, - %
Isp' sec (std. ref.)
~ Density, 1b/in.>
Grain Design (all stages)

Nozzle (all stages)

Seal

Liner

Thrust Vector Control (pitch
and yaw)

Thrust Vector Control (roll)

Thrust Termination (third stage)

Interstage structure
Motor Case Material (all stages)

Performance Reserve
Stage Characteristics

Stage Weicht, 1b
Propellant Weight, 1b
Stage mass ratio
Stage dianeter, in.
Stage length, in,
Chamber pressure, psi
Nozzle expansion ratio
urn time, sec

Turust (vec), 1b

Case safety facrter

SEC

W 6500 nni at v=22°

76,530
56.0

Composite type with
polybutadiene binder
88
20
€8

250
0.065%
~ylindrically serforated

3ingle submerged (approximately
30% swivel type)

Mvanced gimbaling concepts
Ablative plastic
Hydraulic actuation of nozzle

Gas generator and nozzles

Linear shaped charge on
forward done

Senimonccoque

$-994 glass fiiament, epoxy
composite

2% of I; (3) per stage (PSS)

P

I I I3

44,700 20,860 8,940
40,785 18,738 7,929

0.91 0.50 C.83
65 65 65
265 162 105

1,000 1,000 700

15 35 50
57 55 72

197,510 93,670 32,430

- 1.28 1.25 1.25
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Table 15 LAND MOBTIE SYSTIM SUMMAPY COST
& wabladglp Missile Systenm
> ($ Millions)

1500 Force
Unit Equiprer

RDTCE (Total)

ACE, AVE,C 3 zS ;{.\-\f,
Transporter-Launcher {\L’
Command and Control

Military Construction

Site Activation

Tech Data and Training

Other (Spares, etc.)

TOTAL _INVES'IHE.‘.\T

10-Year O6M (TOTAL)

~ TOTAL Force Systcm_z

s

1500 Force Total

$1,735.51
6,813.75
657.85
1,152.32
386.70
1,534.00
§75.00
1,618.77
$12,758,39
$8,221.72

$22,715.62

$1.16
" 4.54
0.44
0.77
0,26
1.02
0.38
1.C9

$ 8.50
$ 5.48
$15.14
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IX., SYSTEM FEATURES

This section is a summarization of the main features of the Land
Mobile System which make it attractive fram the STRAT-X point of vie:
Some of these features are unique to the Land Mobile System; others a:
shared by one or more of the other candidate systems. These features

are as follows,

1. High Survivability

If the enemy is unable to devise an economic surveillance,
targeting, and reentry vehicle reguidance system, the Land Mobile
System operates as a true area system, which, if less than about
& million 1b of U.S. throw weight is deployed, would force the
Soviets to rely on their urban defenses.

2. [stinates of the Expense of a Soviet Surveillance

Targeting and reentry vehicle reguidance costs are very high amd
gelt to be independent of the number of transporter-launchers deploye
This suggests the option of deploying a small but significant {one
wing) fcrce for which it would not pay the Soviets tc develop and
deploy their surveillance system., High survivability is thus achieve
by remaining below a force size threshold determined either by the
Soviets urban defense technclogy (and economy) or the Soviets sur-
veillance technology (and economy).

A
. 5—;(3)'\‘[)

throw weight STPAT-X systems, the

3, Payload Flexibility

a—

Ir common with all the
Land MoMile System offers &’fl 1tle paylhad capebility, having a
choice of using various combinaticns with Mark 12, Mark 17, or
Referenced Multiple Reeniry Vehicle warheads, coupled with appropriat
mix of chaff, decoys and other penetraticn aids. The total package
can be adjusted in weight by offloading to adjust for longy range or

. = ’ > 3 k3 . t .
widely cdiversified targets 11
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4. A1l Azimuth Capability

By providing a capability for a 360°F azimuth capability, the
weapon system achieves complete targeting flexibility, Misslles may
be retargeted to respond to an.enemy threat-in any part of the world,

5., Increased Range

By virtue of the increased range of the weapon systec, the entire
Asian mainland is easily within targeting range. This permits siting
of the weapon system anywhere within the United States. Consequently,
in siting decisions consideration should be given to dispersed weather,
compatibility with defense, favorable radio propagation characteristics,
cost factors, etc.

6. Lower CEP

The increased accuracy of the weapon system as manifested by the
lower CEP results in capability to attack and destroy more enemy targets
with a given payload.

7. Nuclear Hardness

The weapon system will erpioy components which are substantially
hardened to nuclear radiation. This decreases system in-flight vul-
nerability and diminishes the threat of an enemy pin~down attack. In’
addition, this capability makes the system more compatible with
potential United States defensive missile deployment,

8. Controlled Response Capabilities

Rs with other strategic systems, the Land Mobile System concept
must provide a capability for controlled response in order to be
considered a candidate for a mext generation ICBM system. This system
must be capable of responling at a desired level of intensity in order
to ueet the requirements ior all conceivable enemy attacks.

Each launch control center and any airborne launch ccntrol center
will be capable of selective or simultaneous enablement of all missiles
within a squadron anc of commanding a single launch vote to these
missiles. Each launch control center and any airborne launch control

ki —
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center will be abl® tO ensure emergency war order execution of pre-
planned launch operations and respond to battle staff operational com
mards in trans- and post-attack situations,
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