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I. DNTROXKCTICN

This repor:: presents a prellainary Cefinditicn and descrijption
for the STRAT-X Study of a Land Mobile Systea, whicth is an inter-

z2ntinental ballistic missile systex aounted on & large rudber-tired,

e“-p'\.'ve.led transporter=-launcher capable of sustained operation
in the moderately sooth countryside typical of the western ;4 of
the United States. The objective of tha nodbility is to deny the
enaty exact knewledge of his targets' locations, forcing his o use
ar2a XC7Darizent td destro, the syste3.

In the absente of any rescanaissante or intellijence infcra-
tizn, the eng=y wruld eithers hawe to hlanket the entire deployveznt
arza with a proadbitively larye nimber of nuclear weapons, or clse
r<ly on anti-

cnly nalf o

Sallistis wis.ile deiense. If he chose, for exaz;le,
r. t-
srwssure, ha2 oould enpest to kill orly one hald of the adssilas de-

e dapleyment area, with a lethal owver-
floged therrin, With recznnedssance inforzation, howewver, thz area
wiith he =ust tarjat is reduteld and desczes, specirically, rhe area
ints which the individual transporter-launchers can b expected o
are in the intersal, »nown as the Intellisencza Cezle Time (IZT),
betezen his iast chservation and the arrival rize cf his attacking

warsaad,

Studizs_have shown that between ol
= ? . L ) mal
ground are availakie in ths western nited Starte:.

Tror soudias show tRaT tha transportaT-sacnihare ran be rardsned oo

Y ——

e ATtondinzly, in the absence or rerrnnalssanze S3ta
(Cinfinite IZTV), the Land Mobile Swstean is Rizhly survivarls =3
wery froTesfizczeive indo-z. If toe onmosy has suitdiciznor opestles
T Japlity @ satsllize rooranaliste.ce And TRISV 38T and T divise

1
-

i m e s el o f e e e

€
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a 2eans for redirecting his missiles Ln'nigh:, ke can cencedvahly
reduce the ICT to below his 30-uin oissile flight tioe, wirh a cor-
res;oncding drastic reducticn in the d:28 he aust bosberd. It then
becomes a oatter of & traldeoff between his costs of ceploying such a

sonnaissance systea and the U.5. vosts ol deploying the Land Modile
Systex. The STRAT-X Reaztien Parel has pcstulated a resonnaissance
systez with a 6 min total ICT et a cost of §3 billion and the Land
Mchile Systea effectiveness analyses have been based cn this
pestulation.

The currently proposed systex, althouzh cajakle of full off-
rcad cperation, will normally operate cn 8 closely spazed grid of
*pioneer™ rcads. This concept has been 2volved froa the past and
current studies mainly to maxitize the transporter-lawrcher spea?d
capadility. The larter is required to counter Short enezy ICT's.

Tre STRAT~X ground rule for all candifate syste=s calls Ior a
arce size providing three million 15 ¢f insvalled throw weijzht.
In the cas2 of the Land Mobile Systex, wissiles with throw weights

~ying frea 232 ® 12,020 1% nave Been consideres requiring frow
222 to 22+ fieldad wnits o provide the reguired throw weishit.
Tarly studies indizated that th2 wery lary= =issilss reguired 2x-

c2s3ively larse transperters, $5 thav imcontion was fzzused on TeT
”~ — - ‘i
s [}
sizes: S22 1 ang v
- -

N> clear=cut ;‘.e:u}:: t.as besn reazhsd as to the cicice between
el 22 15 and t“{ _1b throw weight :issiie. Sic2 there are
adventazes ani disadvantages to either choize, both zre ;"ese-xted.
Tt zain body oI the report s written arcused th

l"s

weizhe missiie siza. Th2 dascristion and Jdars for AR <i!
throw weizht =issila are given in Sexvison VIIIL

S
't . .a/'
- -{-.){,1

v —— b b At
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II. GINERAL SCTRIPTION

This section descrides the ojeraticnal concept of the lend Mov:iic
Svster and includas a Prief sumaary or the following:

A. Land Mobile Systea Concept

B. Airbeme Vehicle

C. <owmand axd Contrel

A. 2 MOSILE SYSTIM COLIEPT
1. Generai

The Land Mobile Systea concept and a sumnary of its prinzipal
sharacteristics are shoun in Fig, 1. The lan2 Mobile Systex
speratisnal uwhidiv consists of a mcrhile self-ccnrained hardened
sransporssr=launchar carrying cne Tdssile »ith associated erecror,
euoporting aercsyate growd equiprent, comtwmicarizsn: and comane
anj ccatrel gear, tozather with Csrew aszew=wedations for extendad
szaratisn aedy Irco base. Orcw changes and prowvisicas resupply ame
accorplished inotre fislZ. Refualing will tase plae at the s;'.;e:‘.-:.—.
= 3 rescote fu2l tank Quring pre-attazx cenditions or fiel caches

steattacs fericd. Althouzh entirely capatle ¢f fuid
sffercad cperatisn, the transpeorter-launchers will rormally cperate
cn a gri ¢f minimuz-cest "picneer™ Type reals malnly o maxindze

the spea2d capabiiitye The noadnal jrid scazing is._ a~3 the
- -
Saplaymant aree for each tramsporter-launchsc is beveean -
[ <

s ~2i.
Tre Land Mobila Syvtven will ke orgpandzed I- sgcalrons o3 55
a

racrTerelaunchars e2th. ALl the Ttransportar-l

J A e




[—l.rmd Mobhile Syn-m]

i .
i 1
- (i ] [T
: * 3-Stoge solid * 1,050,000 Ib GW * 65,000 3q nm 0.1 -2.0 he ICT
. ® 270.000 |b ® 20-knot Avg speed _ Southwest U, S, * 0,93 Avoilahlillty
¢ J0-kno! Max speed :
® Crow:
A : 2 Officors plus
S~ 2 driver/guards
;\ ® ¥{0~-nm: Endurance
. o - | _ 1 | ]
.- ommand o Oparotlony/ .
r@\“ Control mointencnce Secuity Support
-4 ¢} LCC/10 TLs-~4 LCOs @ B3% Porked clert * 2 Driver~guords * 49 Ut/1q
e Lounch enable 10% Mabile olern per TL and LCC ® 144 UE/wing
ALCC ' 7o Muintenance, wpport ®* Controlled occens ® Mannlng/wing -
tcc ¢ Repalr, replore, to TL and LCC 3606
® Lounch command ond overhoul ot e Crow duty tour== "'
ALCC + LCC squadron ' 72 by
LCC ¢« LCC * Minimum fiald
LCC + Timor mainlenance

| * Fyfurence multiple reentiry vehicle.

FIGURE 1. Lond Mobile System--System Characteristics}
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an? control function. (These trmspérter-lamchérs will be referre:
to as launch control centers (LOC,TL).) All SO transporter-larmshers
will have the physical spaze and built-in racks, cablinj, etz., for
the comnrand and control funztion but only those perfcrain: the

launch control center fusction will carry the necessary personnel a--

equipnent.

2. Denisyment Areat

The current estinate of avajilable deployment areas ranges frc=
65,000 to 101,000 sq nni for the Land Mobile (Randoa) Systen. The
large differential is due to incomplete evaluation of some lani
catejcories added latar in the study and of some potential land use
prodlzrs. Figure 2 shows the proposed arza of deployment with a
tentative criteria for selection; the evaluated usahle deploy-ent
arca within each state boundary plus possidle additions and deletions
are presented in 7atle 1. 7The types of surface ground =material fousd
in the avaiiabdla Zeployrent areas are predouinantly sandy soils whiczh
in gereral offer cood trarsporter-launcher support and traction.
Furtrer invesdgations trhat will b2 required, to dater-irs the true
extent of the available deploy—ent area, are public do-ain lands
unler i2as2, clain or permit; presentz ¢of nan-nade cbstaczles (roads,
power lines, pipeli-es, etc.); land Cataze regarding scil erosion,
vezeraticn, watersha22 and water quality; compatibility ¢f land use;
lezal neyatiaticns; and public reaction. (It is guestionable whether
this last itea is amenalle to analysis.)

3. Vebilicy Frazzior

The =cbility fraction (Yr) is the fraction of the ti»e speat
by each transporter-launcher or L2Z/7L in moticn at scoae averase
velocity, 7. The shorter the eaeay's intellijence cycle tize, as
defined in Section I abowve, the Righer the product ML x V must be

to achieve a Jiven survivadbility.

FaomerZiv 2, Cepicy=ent Criteria and Zvaliasion for Land Morile
Advanze? Missila Svstate, d2als covprelinsinely with the cuostion
¢ lanmd availadnilicye end inclufes irmfzr-atica and anilysss davelone:
zpecially fov STREAT=( by the Bureat of Land Menazzrent, Tenartmant
=& reaa Tresrsow

5



ah or o s —

Gl R Fae

GROUND RULES FOR LAND SELECTION
SUBJECT CRITERIA



b'l. o
by SRR
g ¢

FIGURE 3 Transporter-Louncher
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Tre preposed Land Mobile Systea opereting concert, which is
deszribed in detail in Secticn IIT-A, assuaes an en<cy jntellise=ce
Cycle time of 0.1 hour offset by a U.S5. early wamin; sysvex capatle
of providing 8 reliadle alva~ce warniny of at least 1: =in o7 a-
i=perding =dssile artack. Jer these CCniivions, Th2 Systez will
e=plcy a nomafnal =chility fraction of adeut 19 percent, prizaridy
to xeep the systen exercised. On rezzije 27 an early waminz sigral,
however, or on 1css of 8 coavinuously irosdcast Tearly wamisg sale®
sigral, all transporter-lounchars will i—edjately enter a "gfash™ oode
at zaxi=im spead. Since this confition shodd ooour
. the vali2 of MF = 0.1 is assum2d for estizatvin; cperacs

f)

~ly infreguenzly,

ting costs,
failure rates, unavailarility, etc., whereas a value of C.53 (egual

to availability) is asswned for calculating swsvisstilicy,

L. Transnorter=tav-cher
. — —
Tne tra~sperter-launcher Iov t.‘.q b payical ziesile is showm
f —
in Fiz. 3. It is approxdmately 10e ft lonz, I3 2t wiZa, and 23 Ic
high, with a gross weight ¢ 1,010,000 1, The caxiz= vehizl2 spead
over lovel terrain ds 32 :ncts and the averaze £2222 is aprroad-ately
I3 mots. aren fully fuelafd) the transoorTer-lanzier carries ensugh
fool to travel aprroadzarely I00Y nmioalong with th: solfiesustainzd
cp2raticn 2 sn-beard power for 22 Jave. The transieriarslainiier,
wndsr normsl circmstances, will be rel_zled at tin~ias intervals,
AN efest iamch technmigee is s22.
Z. Sulnsrghiliey

Tre anticipared attaza coasists of nutlear wesdsns delivercd oy
*5¥iiscis =issites. TRz weapon effects considarsel -\:zf
= S '
~e s
=osT rotanle wdll mechanist szainst <ha tranzzorier-iaocher i thazt
a— - .
roSLiTing frso -
_—
W— -f‘r
— -
e



g Mg 9 )

PRI,

e e emme b by b b b bl ed i Vel e
,.,H_,
]
"
_‘ ' o
g4
S
B
.3
¢
| o
I
- L3 > ........ TR - l.lhuu.-"“.ﬁ o 18 Rabe—alh dhbay i ..n.-n....Mrl
. I === S -~ I S .

for— 110" ey

surstion

Cor™

igurstion

| /sém |

-

FISUZL & lend Motile Satem Airtome Vericle Con®



’ﬂ

- . S /M U\_Agugéf
of

— jm: a :n.ld:e;aton axcn detonatel der the oot fewor-
-abkle cenditisns for tr:‘_gr.‘umce:e-zt of weapcn effects. Higher
ha:t.‘.-.':ess levels (up tou_ _:can be realized. ‘epend_n; upon the
a.i.:.n:hn durst location, wvave ta-:, and whether the transpertes-
].a y-her 13 in the up axd running ¢r down and aschored position,

e hardened, shielded driving and operavicas cad is sed fer
~ra2iaticn proteztion for the crew. Prozpt gama and fallout radia-
tizn will Pe atTenuated t=-a level of ap,.roxi.atel; The -
=issil2 and grocund electronic syste=s are Rardaned to withstaxd
a:: sopriate jara radiatisn. A discussion of the uncertainties and
=»Y{zaticns of the hardnass lewvels quoted adbove is presented in

Sezticn VII.

The trarsporter-lamctar 3 a wrcle is 225i;me2 to withstad a

th2rmal pulse ¢f a;::x*--.el-

}es:l:'-.; frez the __ltj.:e-a':n uea;c"l.

- NPT I T teTesyae =
Ze Al NNt talldeiil

Tha airdorma verdzls for the Lad Metile Systen is a =issile

—

zazatle of 23020 i ranye with a : ke airdem
-

va=izsle is cooprised of a thoee staje solid propellant boostirn, a

A= - d

prit-boost venizle, and an irertial zuifarea sysTes. The zorfipirs-

r
tizn shcen in Tiz. £ has a gress wvenicle weiznt 2% 27,007 in,

No sTtouoturzal penaltizs have been intliad o allcw far opessitia

atue
-
- e f‘—l a o--—uy'.'- al

|5

- -
-

aifazts 2f the aichorre wendle Iong-taTa 2

-
-

e Mocster &s somprised oI taiee sclid propallant wotors, aft

'Y £z, Intarstase :.::".:':.....5, TITUST VEITIT ftnirsl, & faki2 rateway,
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a zlass fila=ment co...posi'-e. T™he first staje uses a segoented high
nickel ste2l case. i~g.e swivelled nczzles are used on all stages.

2.

CuiZance ad Contreld

a. Irertial. <The guidance system considered for tre Advarced

ICAY 4s & pure imertial systea. The SAERZ (Self-Aligzning Boost
Reentry) suidaence systea is vsed as a typical all inertial guila-ze
systen; it is cocposed of a flcated inertial seasurezent unit,
external electroniszs and an airdorne dizital cozputer. Alternative
guidance systens ccnsidered inzlude radio in-flizht correcticn and

L.

tell

a ertial. The baseline SASRE provides a systex CEP of
I'_ter fine gyrcoczpassing (approxizarely 1 tr) and has tle

sability to:

(1) Zalitrate the irertial =seasureasnt wnit while the =issile
is e-plazed in the transporter~launcher.
(2) Provide a 162 degy azimuth coveraje and self-alizning
gyreco=passing oode e-:pl::g:.ng the stabilizaticn gyvros.
A desiom goal for the fixed base systeczs isC}:-: sec, bu:
this will be dezraied for the modbile —ods to approxizately
‘_.Ja:'c sez.
(3) Procvide an infinite retargeting capatility. That is, the
airborne dizivtal cesputer will aszept targeEr designation
in ter=s cf lavituds ar= lemgituesa and Wil gererate all
necassary ConStants Ixr use In the sulidasnce eguations
threugroct f24ight. The targeting capalility incluxdes
pre«flizht verificaticn, which oonsists of gualificaticon
2f the Taoger prograz, avthentization of the ta-get data
rreduzad IZcr the spesifis assimed =missi-n, and gquali-
zaticn of tha flight eguatisns. The toral time required
a

tarsecing awd pre-flizht varifizaticn is estizased
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l_ reentry vehizle. z

tiatl M_}/

Systea: radic in-flizht correctisin or stellar irervial. The radsi;
in-flizh: correction systea inzludes the in-e:*::a_ Fuidanze sudsvstes
a~3 a radis correcticn Subsystes which essentially is an az2d cr to
irertial guidance and yrovides a means of updating welscizy ans
positisa efter booster cutdlf. The grownd radio staticns oonsise
cf radi: traassitters lczatred in 8 special anza downrange fret Th

[

a=2h peint. Fer the first E:-rg':'; wvehicle, a l21ivery CZP of ‘
4 ’
The Stellar Inertial GuiZaiz2 Systen utilizes a stellar sizhuirg
at the bezinning ¢f th2 ;eost-boost vehizle deployment phase to correst
the d-2rTial platicm attitude errmers stexming fros cother inmortd
zzzponent or gyeodetic and gecphysical error ssurces. The stTollar
csnsiets of a telascope and an cprical sensor oowmted as an
intezTa) part of the inertial platior=. The steilar sensor

-
electronizs tactkazz Zaccdas the sanscr sismals And srovides a 2izit

l’.,

irborse digital cosputer. For the finst reentry

< TanZd navicsvic-, floymant ef tha La-2 ¥Yoiile Systzz on

a:'.i:'.:e 2F gravity will b2 datarmined by inverpclation otesan

firsy ordzr susvey points. Providing numarcue checkints thoooshe
SuT iR ZiplipTmenT ares will Mo the positicn mzertaingy o
azcectablz lsvel and nazate the reguirenent Ior SoTIisx mavizavion
- ——_ - >z ==gyp =5 wr: sgirdi-m IT-cgrias Foe eh megd Jame P,
2y as -t me 2 -—a weam P---;---- _—e=3T2C0 427 UNT TR nTETSATTINE 5
.-ty I maamgesd em vemg cmes mé Emre e g~ R
- . 2a1T2 0w ZITZAINL TS VN2 95T o0 TATLT IrIgr i ] reantE
Ysaz2 I tn2 relatively lirme ailswalls mzerTaisTe.

-
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The post-doost vehdcle corsists of a cerloyment mdule,

5 3. Prost-Sosct Yehicle

a
reentry syste=, arc an aszent skoowd. Th2 ceployment ofde oone

. tains the zisejile guidance syste:, Zain axial proralsica systes,

- ——

- an attiruds zomtrel systex, and an dn-flisht elestTizal preer s,

v
ot
ih
il

irzercranzeatle reentTy Siystes whicth dncludes reentry weihizles asd

AN
asscciated penetratios alls is sarried onothe 2:7l0yTenT xolle.

b

a. Wrrread. The warfeal technclogy used for reentry werictls
desim s that of the 1872-£7 tize pericd.

b. XReeqtry vekrisle, Tha bBasis reentry verlitle us=Jd Iir pest-

hocst vehiczle desize the refesenze multirle_peantry velizle i
/‘ -

dgcs
The desiz of o
-t - -

L aosT-Neost wehizla s sxmpaviltle with the 2eric,=ent of a vasiswy o

€. Porotravizn side. No pen2traticsm ails are Zeployed with

to2 referenze =ulsiple resncrs venizle. extys and zhalif iy be Za-

- e -y ‘- - ] . - -
sizyzd with thae Mx M2 and Mx 17 reentry veniiles.
de ZEsiIvmernt tefla. Progpulsicon s grovidad by oasn axlial
- - - - - T - - - e oud
chruster with ThIUST westoT xontrcl. ATticgda sInmrel is promilsel
-, - - - £ - - Al - 1 K - o i —
Yy s27arate pitgh, yaw, ==2 mll ool rthousters. The Jeplcoymancs
il
g0 P - = - [ . ca- enmw e .
=cd.ie corsiscs of referenze =oltisls meentry venizlss. :
Y
e. OJuidzrza a-d ccetoYoes erisla semvenl, The <ireila
goidance systes ogntains tha Imertial sysvea wiliih is In the dsoliy-

lad Lo o - - - -
—e SoMMAND H:‘J Con2L
L

L. ansral

A maisr poruicn of the oxlstinz randezra so3teTs and tachadsoes
£2rv sovmand and tovTol ane artlicazle %o othe Lans VMoitile Sosize,
An ASvarced IIEM Sysvtet sfoold Logpizally o te zzozatilla aits exdstics
snd plarcel somooZoEvion soetETS sUon 33 SIIL) SETL, S3IL, Pri-ary

L et e w———n —— e P b
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Mert Systes, and Post-Attazk Coamanl and ContTol Systes. Trerc

are, however, unique requiredents for the Land Mebile Systes cozraTel
toc MINTEIMAY and hardened and cispersel systezs brougtt adcut by vz
acbile Sasing and2 and isproved systea capadbility and Slexirilivy f:-.
a furume jeneratizn systea whith generate the need for "-t‘rti'.x:ti:.-.
cf new Mardeare cichanizaticns anc the use of new terttizuas. A
sc=ary of the ~cmmand and centtel systes for the Lam? xoiide S','ste:.
cerfiyaratizn §s shown in Fig. 5. A discussicn of the commimdcatic:

q=ipmants and the cperaticn of the co=mand and control systen is
inzlufeZ in Paragraphs C-2 and (-3, respectively.

2. gfgzmangd ard Centwol Confizratisa

a. Tramgocrter-lazcrer. The comand and contrml equipnent

czntain2d inm all trasmsporter-lamchess dncliding theose equizped as

—.

-

la.xzh fonxrel centers includes UEF transceivers, EF transceivers,
NSA syttt wndes, ground data prooesstr, power vejulatisn egquipment

TTasoorrer=l3omcher/lavmsh control cenfer, A transcorrter-

launzrers are zonfigired with weijar and srace pronisizis $2 that way

=ay b zguizred and nannad to perfeors the launch “‘!‘-‘.‘:‘:‘.- ganter

Lozzizne Cne zut cf every 1o mamsperterylacchers wiil e 5o
eacizxel 2rd will funmztiza Motk as a transperter-lauecoer and as a
lanch zzntoel center (TL/LCZ).  The lameh econtocl cimter enuipnant
insvelleZ in thss2 g2leztad Transcrver-lamcthass, cover and alcwe

that sontdined dn &ll trasrsportar-lawmchens, fnsd

2]
.

e

ax =coditsring conssles, USEF rezelver (ER3S 2

28
- - -

L), LY rezeiver
%

=27.), ard creraticral equipment stavus mondtsr. The srieary

- - - - - eamemet s - Er ewmargmsd - -
L — [ISIITENT, mr TTANEISIVETS, BRI TTAnEIEleTS, STETLS
. . . -

- am g oem e A -— s - ey g = e - -t - - - [ T
ArS SALNTENANIE TXNITITLSD ECLAgmENT, ani SIIT antsroa:. =52
s pe sz . . . . P
P mrrreannsrempd den cafe Y ae .
T3L_CTLEE oaATe AN TLInSEl “EL WITN FIIV 4TS LLTES.
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£RCS /\ COMSAT
4541 ACRY/ALCC -
s

ABNCP

SAC HQ
or altemates

Requirements

¢ Pxitive control

® Stctus reporting

e Retorgeting

o Emergency lounch

Implementation

o Command—SAC/alternates

® Launch control
center = /L

® Lounch vote ond
retorgeting=2 TLs (LCC)
or ALCC + TL (LCO)

®* Communications = UHF, HF,
4941, LF, 4851, PAS, SIN, &
STT

FIGURE 5 Commond ond Control System
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3. Comand and Centrol Coeraticn

a. Pre-avtack ccmymizations. The €65iL, the pricary alert

systes, SAC telephone network and the kP short-order perworx wild
provide secure wvoice and data chennels far cozaunicatizs: etacsr
wing and szuadren and higher comnand: Intrawing cowrunicasizns

is aczoaplished by the soft HF systes and the soft lan? liqes betweo-
the fixed squadron and wing Mases. Ccmunications with all transserte
lawnchers including the iL/iCC's is by HF and UHF radic sys:e-s.
Th2se cczmunicatisn links are used to transait maintenanze data,
systes status at both the local level and to higher co=and, single
integrated cperational plan instructions, and ad-dnist-ative daca.
Each of the five TL/LCC's in a squadron =cnitors the opsraticnal
status of the 3D cperaticnal units within the squadron Zor use in
the trans- and posT=attazx environaent.

b. pPost-attacs esmounications. In the post-attasx envirenstens

TWO==dy CoTmondcatisn between SAD, SAT alternates, and 2irbome
1sunch contrsl centers with eazh transporier-lawncher 1= accomplishsl

via 57 ard HF radic links zakdng us? cf airborne relays wherez re-
guired. A designated TL/WC2 witihdin tr2 sguadron will rrevide starus
infzrmatisn s higher command. An Lrieritance ¢f comrand procedure

Lo ;)

L]

sr the TL/LIZ's within eash sguadron will be utildized. CITNISAC
will retain cperatiznal command of the force. SAZ or its urviving
alrernates will jnitiate launch erable messagzes, launch exscute
cimmands, targeting and retargzting instructisns hased or availatle
informaricn. 7haese comuands will be transaitred situltansously to
all TL/LCC's for azticn and ro intersadiate cexmand lewels for
infzr-arizn. Feplies cansisting of receipt and wverifization of
SAC messazas as well as cperational status sumaaries will be routed
trroush the Jesiznated prizary TL/WCY within each sguadron. Zoz-
aunization betwean r.r TL/LC's ard the transporsar-launzhers within
molithad using the UHF radios systez. 75 ensure
reliatle =sommunizatizns particularl:s with atiritiza, esch transporTar

lagnzher will szrve as a relay, and a siztuitanesus relrogdzast

17
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technigue is considered representative of the t/pe of systes mechani-
zation vhizh would satisfy the systex require‘:ent:- In addizizn to
the prirary two-way comsunication links des:ribed above, cach TL/1CC
include: the necessary antennas and receivers for recvipt cf =zecsases
£ros the two backup systeas, the 434L ece2roency rocket communitatisn
systex and the 48701 survivabhle LF comaundcation systen.

c. Positive control. Two launch votes will be required to
effect a missile lauwmch. One launch vote is generated by a co-
operative action of two launch control offjicers at physically
separated consoles in the TL/LCC. Transporter-launchers not eguipped
as launch contrcl centers receive both launch votes froz TL/LCS's
within the squadron via the UHF radio syste= or from the airh e
lauch control center. Inhibit commands can also be generated by
any TL/LCC's or the airbomme launch control center. A single launch
vote starts a tiser contained within the aerszpize gTound equijeent
fcr the particular missile(s) ccmmanded which allews any single
TL/LLC in conjunction with the tier to acse=plish missile laconch if
nc inhibit cocrand is received prior to titer runout.

R e o — e m—— =
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III. PITAILED PEYSICAL DIEIRIPTION

This seeticn presents alditicnal details, parameter vaiuwxs, etc.,
cf the systea el2ments which were presented in Seztion IT. The

elements inclule:

A. Basing

B. RAdrbcrne Vehicle

o =zangd and Control

J.  Syprort Systeas

L. Personnel Requirements

F. Security
A. BRSNS

The sijnifizant elesents ¢f the La~d !obile Systez basing will
b2 discussed Dlctw and includ:z a descriptica of the deplcyment area,
n2 revatrk of the transporier-launcher travel patrs, the xcbility

T
frazzizn, the trassperter-launcher ivself, and the wviineratlilicy.

1. Zealyymenmt rtvag

Th2 foreoe is Zeployed in selectred areas of westert zontirental

nite2 States bzcause of favcrable terrain czonditicns, low populactich

densitizs, and the presence of large tracts of publiz domain lands.
The selected daployment arcas have been dapicted in Fiz. 2 ad sun-
=arized by state in Table 1. Th2 current estizations ¢n the avail-
able deployment aree with possible additicas and deletvions ére
tabulated by land category in Tadle 2.

Trhe tys= cf surface grouwd material occurring in these arcas
is jredszminently sancy soils which gererelly cfler zoof trensycrTer-
launcher suoDoort and tractisne Aabout €3 ts 72 percent of the soils

3

are co=posed oI feirly dess (biT sTae

19
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Table 2

ESTIMATIONS ON USASLE APIA WITH POSSIBLE
ADDITIONS AND JELETIONS®

Land Caverory Area, sg i
~a
y o
S ———————— 2 i
Unevaluated Adjusted Possible Aldivions
Public domain islards ' 800 A
Natiznal forests - 1,230 -
Naticnal parks 7,420
State-owned land 1,000
Inco=plevely EvaZuared Porential .‘Jeleticn:.3
Mining claizs 17,520
Crusial wildiife nabitats 8,2°0

1£valuati:n includes cwnership, terrain, land use, collateral
cataze, and contigziity. ‘

thnevaluated by criteria in l. AZjusted on a perc':;:“.t basis Yy
state for terrain suitability vs. total area,

3Ar~ea extent and compatibilicy of zining claiz areas and crucial
wildlife tabitats with LM/R require further stucy.

* pijitional factors requiring evaluation to deoter—ine ac-tual
usable area are land dazaze, effect cn water rescurces, public
reaction, and security feasibility.

BES TS et -
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clayey-gravelly, silty, ail :layey sads. Deep to moderately Zeen
sa~d, and sflty clays constitute about 20 ?eircent; silts akxut

5§ percent; Fravel about 1 percent; ax wdifierentiated sthallow sane,
silt, and clay about 3 td 1T percent. Tre fire-grained suciaze scils
(2lays, silts) are not as suitadle fcr modility as the coarse-
gTain=d scils (sand, jrawvel).

“he de;loyment area terrain which consists largely cf hish
uzland areas of [lat plateals and cdesert basins appears fawvorahle
for transporier-iawncher ocbility. The upland plateaus are Z2issected
by canyzas cut into flows of basaltic lava in the rorth and iaes
horizenral beds of lizesione, saxdstone, and shale in tre south.

The basin ficcrs are flat cT saucer-like depressisas with {ntes-
=ittent, dinverizr Z2rairage, ad the zargins of the basins are 2coonly
sicpding aliusial fans. The plateau surfaces czontain such chstacles
a5 canyons, y-ilies, sfhorv 21iffs and trees whereas the desert hasing
fave arTcyTE, sTreat futlatis, and sandy huxotrs. It ds anticigated
that these £is7acl2s zan pe elither cirmumwentsld, wiified, or bridsed

. - -
aTEn prezaring the reoa raTesrss.

2 physizal envinsorsment In the cCeploy=snr arcas varies ¢reatly
berTewan the nirthern &nd scuthemm sestisns. while extreme tamperatire

°r in tne merTh To Sl3E5F in the
52uth, the ervircntental sintrel systes ¢f the transporves-lamcher
zan randle sooh coniiticonas. Annual precizivaticn ower the area
varies frc2 5 in. in the socuthemm daserts ¢f Califsrmia and Arizona
vy 2D in. in parts of Wyoming and VNew Mexico. AltRough hlavy srowe
fal) ccours in lisitel areas in the o r:.-., the rcad networe will
=3ini=i-e =c=ility proklass associated widh yiled pulldes and
reduced visilility. Averags surface winds ranze fre=x 5 ot 22 zph,
a~3d 1:cal wind cenditisns of €2 t 83 =ph can e antizizates.

The *asiz pattern =f trs prismitive road raveorz on WTizn The
Transicrrer-l2anzher gperates cinzists 2f pre~evtatlished travel
a

Fatls cn ( 1-—.'*;:!. Tne temi-pre:

R T L ppu—— e =t rmma e ms et o ——.
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35 to 12 feer wid2z. Surfaze irreyularitics ate li=itve? <5 B to 1 j-.
rowded, raised cr depressed srapes (e.g., sasd hurolis and shallsy
wmashes). Maxiz slopes in tre deplryent atea arve 17.8 perceny;
Mewsver, the transyorter-lincher wil) nertally travers? gTedisnce
less thran 13 percant. rades ¢f 20 percent zan exist on azzess -
™mutes beveman IpErating zonés.

2. M-ti}i-y Tracvicn

T ab-
- e

't
LB )

Ic was roted in Seztion II-2- Te Larn2 Mocsile Systet tieresims
cncezt calls fir a rormal cperating wobd

aini=3~i~g costs, etc., atd a 2ash oclilivy frazrizn based on early

i

v/ frazticn 0% 9.1 fzo-

warning cf 5.8) for mexdisizing ""nua"i...i:'/. 2uring rormal cpera-
Tisns, the trangporter-launchers and TL IL0's witl usualiy criisa
cver thoir assiztel areas &t size oodesT spesd, suzh o as IoUs 1T kaogs,

-

—ajnly T r2:p in practize and to mess trase ¢l any xeiikls deceri-
cration ¢of their sismesr woads wndzh ziznt inveziere with chair d33%

- e M mEa=
™ —y — - s s -
ez = - - — —— 1z - - K owr =T -
TUeL &S TN LNe UTANEOTIsT-_3NI080 &L LTS oL TElNT.
o
— — . oa - P - - aio.y = . - - ey -
-e2 STATSOOIT2T=lAa DT AT LILVED A3 D Wady LI sIlwing Th2 swasT
- - - = T - - o= vl = - -
TITE IC0 TrE RLSI/UE O2FeTSATLIN UU UUL £,22T0 TLTT NL5 wEdADCn Wl
L™ - - - £ > & - - S - - - o - "
arvivse. Trarefzre, with 2 sic zin 127, doing Wiizh ma zan Trael
- : - & L e o z - - - - =
abtuT Tthre2 n=i the Sriver's est evazive szticn Is o ozomsesd
P grossi~m T oy rrimT = e m ard rr e grElam cr Trtnea
- e W mm T e g et wemseT P =rw wor AT st S oaete
. - o,
szamizr, %2 chite:s omp 3f the three svailstlz zaths onoan e2slal
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probability basis. His zaximn distance froc.the point of ob-
servation is therefore the produwct Y (ITT).

If the enewy wnows wh2re the transpert_relaincher s six =in
befrre fapast, but not the dicection din which dt is trawe
bret taztiz s t5 aiv at the point cof last oisercetizn, =i~ a
sinjle large weapcn whose lethal radius-ds atv Zesst v (ITT) a
tha transperter=lanchate.

It can e seen thet, tnler the conditisns Z2scribed abevs, the
transpc:té:-la'::r:.e:- «il} be tramling radiaily away frca tee
aiapcint at leass che-third of the tize, 5o that the ereTy hiild
ass.2 tha end=cn hariaess valus cf the transporter-lawmzher i-
sclacving his weapcn sire.

The fcresoing 2iscuesicn deacnstrates he fsportanze of harin:
as riz a Zash spesd capability as pessikle since it impcses
lirzarly proportisnal requireTent oa the enssy’s lsthal radics and

[

- - : - 4 - 3 L -
a ccrre:peniing, FeuDh not linmesr, requirezent on his thees

a2 izhy o v
3. LTaTeTorter—_a_mihar
- = . - S - - - - . = P H
The trareocrtar-iaLncher is reguire? o zarry 8 3issite WTth it
- - - e - —— -4 - - - - 3 Cd P
gopporT 2ouimmant and the laoching Qavite, In oaZ2iticn T2 oorociding

s =1 A
transeroer-lamzhzr Sor the 1o payicad =iscile is shrem in e
Fiz. 3 and has the fillzwinz charestaristizs. It i5 assmoxdtataly -

122 £t lzi3, 23 fe pizn, and X5 It wida, with a yross weisny gf
1,735,230 15, Tra caximm welicle spesd ji ID knits and the averape
speed iy acproxivately oL WNITS. Th2 tTaTspoTRar-lzoizier tas e
csparilicy wr megotiste zlzzes i 2T fercent. Th: opzractisral
crarsizeristics o the TramsporosT-lasncher ave EhowT i Tikla 3.

Tty felaed, esin Transnrtarelaimconar Willobe ozszatli of
Trzoaling 1UI0 =i oand i iervating ths aoodilizTy fowsT 501717 fivoa
prTiliotlofl Zeci. TTATECIUATmLRLINATS elll Telvel fro-m o iitracs

- e e - — - e e —
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sguadrcn storaze tatks or frca 4 =ain rexcte tank located {- e
deployaent area. Relweling of tre rrins orier-lancrer will e
accomplisted each tize it reazies the ralf-flll cordivicn (eparoxi-
sately 10 days). Urips f-r fuel (cr for zeinteranis) zam % -css
asity asoezplisted by faving ealn trarsporisre-lancier psriziizally
o > an. adjactent -:e;'_:-_.-.e:t area 2_wing a ten Z2ay perizioz-d -- s
sally ;rezTess [sward Or aedy £roa e s;-.:.ai:-:n Zalnierasce cop

;i"u\
E‘“{

li:.c; arca, This conispt has been fdentifiel as ccnmliTizral

[ 1Y

2zloy=ent.
Trree hardensd fuel zaches will e provided {2r eash traimzcrter-

lassrar. These zactes will be usel irly durding pist-attack perd

Tre rardnacs of the raztes will ke eoproxdizataly wrat el e o

x:‘:?l"_ TirRT.
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MISSTILE CHARACTZRISTICS

Throw Weight, Capability, 1b
Gross Vehicle Weight, 1lb
Missile Length, ft

Propellant (all stages)

Isp’ sec (std ref)
Density, 1b/in§

Grain Desiyn (all stages)
Nozzle =-- all stages

Seal

Liner

T/C (pitzh and yaw)
Ev2 (roll)

Thrust Ter—uination (3rd stage)

Interstage Structure
Motcr Tase Material

First S5taze
Seccnd and Third Stage

Performance Reserse

Stage Craracterisctics

Stage wWeisht, lb
Prepellant Weight, 1b
Staze Mass Fracrion

Stejye Jiamater, in.

Staje2 Length, in.
Chazber Pressure, psi
Nozzle ZIxpansion ravtio
Nszctle Throat Diateter, in.
Eurn Tize, sec

Tarust (Jaz), 1b
Cas=a Sas Fastor

o

}t 6500 r=i, Yo = 22 dej

270,002

77.5

Composite type with polybutadiene binder

g8
20
68

250
0.055

Cylindrically perforated
Single subnergel omniaxis type
Flexible beariny

Ablative plastic

Eydraulic actwation of roozlie
Gas generatar and nozzles

Linzar shazeld crarge on forwvard
dzme ports

Seni-mwonocogus

Sejtanted marazing stsel
S-93+ filazent--epoxy composite

ZZ of I 'per steze (7SS)

5p

1 o 1944
150,2%0 82,5%9 39,50
134,630 72,%:9 25,220
0.2329 G.%03 C.455
119 PR 113
349 245 131
19C) 1722 759
12 3c 27
21.2 17.2 9.2
£3.0 2.7 21.7
631,057 £le,2.” 33,527
1.15 1.23 1.25

2 a 3
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The grain is a cylindrical pecforated design with
perforzance based on a standard delivered reference
specific fapulse of 250 sec. Propellant censity

is 0.65 lb/in.s. ignitors used in all ztages are
pyrosen types of current design.

Staze I and Staze II nczzles are adlatively cooled
nozzles with graghite cloth phendlic throats and
~arbon cloth and siliza cloth phenolic exit ccnes.

The Stage II nozzle {lizes a tunysten insert throat
with a graphite heat ink to aininize performance
gejgrddation due to erusicn. All nozzles are partially
suieerged into the ootor case--3) percent for Stage 1
ar¢ Stagze II, and 26 percent for Stage III.

Thrust vestor control is obtained by use of hdraulic-
actuated swsivelled nozzles in all stages. lNczzle
design is based on advanced elastomeric seal type con-
fizuraricns which hawe Yeen successfully tested in
s=aller sizes. Roll control 1s provided by means of

a sglid-zropellant warsm §as gerneratsr systea. Separate
battery packs in eazh staze are used to provide
electrical poweer for the nydraulic nozzle acztuation
s5ystaa.

The booster ordnance ccnsists of 2 converntional safe-
ar (arm-disara switch) systeaz with initiaters. '
Ordnance functisns include stage Ignition, stage
separaticn, gas generatar ignition, thrust te:sinaticn
ctivation, and in-flighr destructisn (R5D). Thrust
ternination is provided by sizultaneouily opening

w»ith linear shaped charges zulriple forward-canted
ports in the head end of the third staze -otor cate
zpen 2zmrand froz the gquidance and contrsl subsystea.
Mctor 4zsisn permit: thrust terminmation efter 43 or
more secands of third stsege burn whizh provides missile
ranjzes diwn D 7207 nad.
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(6) Interstage structures between s.tages as well as
the aft skirt are of aluiinun alloy seaimonccoque
type. Access doors are previded to per=it inspecvtion

and =airtenanze of irtermal components. Lirecar staped
charges are used for stage sepcration.

2. Gceidanze

a. Inertial. The baseline guidance systea is an ail inertial
systea (typified by SAESRE} coaposed of a floated inertial oeasure-
oent unit, external elecironics and an airborme digital co=puter.
A surary of the physical characteristics of the guidance syste= is
presented in Table 5.

Table §
GUITANTE SYSTEM PHYSICAL CHARAMMERISTICS

L-/(1) Inertial ¥easure=ent Unit. 7The inertial xeasure~sent
unit is ecmprised cf vws contentriz spherses, the cutar-
x0st being approxizately 12 in. in diateter. 7Th2 inner
or stable =mezper ccntains r>e inertial instruents ard
associated electrenizs and is floated in a fluecrccarbon
fluid. Four dual electrical brushes, =ounted on the
inner sprere in the form of a :etrahedren, serve TS

~are 26atast with Ten electTriscad iy isolated halves of

Q0

th2 outer sphere for trans=wission 2f IC power ard

=ultisiexed signals. =adial and vengential fiuid decs




6LE;L!

located in valwes or pads on the neutTally buoyant
inner sphere are utilized tc keep the inner sptere
centered and space oriented within the outer sphere.
The outer s:tere is mad2 up of twd &liminu= hemis;rires
on w‘ni:h are moimted two attitxds reaicurt :—s.-r:s, -

aliznoent wvigdzws, and an axcria cooling systen.

(2) Insrtial Measuringy Instrusents. Tre {rertial instroecnss,

- -

nree 16 PISA-J accelerczeters and three 273%6-10H 5y1o-

-

scopes, are aounted in a berylliwm fraze inciZe the inner -
r’

sprere of the inertial measurezent wnit. : .

— peryl1i.== is used as the =ajor structyeral
oaterial because cf its hish s:irength, lew weignt, long-
tera fizensicnal stability and 5o0d therzal oropersies.
The 2rxG-17H gy is a sinzle—degree—i-:
berylliss integraving 5yro with a symetrizal whe2l; ir
Is an izcrcved sersizn 2f the oF
TITA: II.

() Airbcrr2 Tizizal ZTo-cuweir, Thz airhorme Zigital ciTiuter
$or trhe taseline systen seneral-pursnie solil-stats

nazsization, guiZance and contrel for the boost phase,
inzluding the 2ultizle indaperdznt resncyy wehizls

T P et S — T
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(4) Fuxtisnal Cacadilities. The functicnal cepatilizies are:

(a)

(b)

{(2)

feld calitratiza--The guidance system will have the
canability of calibratiny the inertial aeacurecent
tnit while the =2issile Is ecplazed in tli2 trarsporter-
latncher. The purpese of this field calibraticn is

to coapute and store in the airborme dizital zomputer

oeoory, certain constants which are recessary o
coapensate cduring fliznt for the operating character-
istizs of the accelerczeters and gyroscopes in the
micssile irertial measurement wmit. Tre tize required
fcr the entire field calikration using current
techniques is estinated to be fro= four to seven hr.

Azizurh--The guidance systex will have a 360 deg
azizith coweraze in a self-alizningy gyrocozpassing
e e=ploying the stabilizatizca gyo2s. A design

v T, . s -214 £ o -
g-al for the accuracy of the'_s_.‘el.f alizning g

»

cozpassing capatility 1is 58Ce
L 2

Fatarzetinz-~The guidance systez will have an

infinite retargeving capatilivy, i.e., the airbome
dizivtal cczputer will accept target desizmatizn in
terms <f longituda, lavitxde, ard alrtitude, ad, con

th

W

basis of this infsrmavizn, ¢z=n2rate all reces-
sary suizZanze constants for use by the —lidance
equaticns thoougtout the flight. The goneral
targering capadilicy will include a pre~fiizhe
verification cajatility. This latter includes the
gualifi-atisn cf the tarset preogras, sutheéntizatizn
of tha target data produced for the specific assijned
zissizn, and qualificatiscn cf the £1izht eguiaticrs.,
The total tice required for retargeting anc pre-ilight
r

- ——— I -y —
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cf the contml and propulsinn subsystess. Vehizlia grritude co-mands

s(%m W’Q‘QM |
(d) Acziracy--The iccuracy of the guidarce systea
will permit tr/g,;\c.'ﬁeve:ent.cf a we;apon synTea
CEP of adouy__ rai at a %300 n=4 ranze with
-
a high bal.li{tic coefficient reentry wehicle - :
An accuracy sumary for the ‘

—
overall weajon systea is presented in Tatle 5. -

Tahle &

LAND MOZILZ SYSTEM ACCURAZY 3UXGET I
(first Reentry Velizle) i

(3) rflizht Tontrol.. Flight control will b a combined functisn

4
ax] error simal shaging will be provized in the juidance and ccn-

+rcl subsystea. The progulsicn subsystea will sroii: the thoust T
ety zentrsl in response vy the contrel sigmals Lrot the siidance -
and control T iLsysTes as we]l)l as the awdliary woctir reguired for re
. i !

™1l 22ntec. ocoenT ooreraticn. 1
fa) =il Tmeljzts Zocrestics prmvidis a tiinnisoe .

- . . . LY - 3 - - ¢

ST .iosting <hes 2iszile positizn a2 wnlzcivy :
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during free fall after Mooster burnout axd before
the post-boost velhicle Zeploys TeentTy vehicles.

Guidance during leost is jericmmed by the S

inertial guiZfance systea. RAfter the »xost pr.ese,
a sequenze of radic measuresents are zade a'd Uw
data ére used TC Correct tre velocity 4Ss measured
by the irectial guilance systea. Depending upon
the post-bocst vehicle deploy=ent seguence, ons
or more sets of radio =easureaents say be aade.

The radio in-flizht correction equipment
wvhich zust be added to the conventisnal inertial
guidance systea ccnsists of an X-band receiver, an
antenna systea located in tre alssile and a series pf
groand statisns. The eqguiment s not under dewlor~
zent. Tre =issilelorme receiver i= & narrow tand
X=-ban? receiver wizhing ahout 32 1b; the aissile
antenna is a fixed -irslarly polarized X-fand
wdt weizhting akcur 3 1k, The radio ground =tatizs
consists cf an atzzis frezuency standard, fregueacsy
synthecizer casahle c¢f 2ariviang any chcsen frecuency
fr=a the 312 zossiblz, an (-b5end power azplifizr
and anternra. 7The gyycunc startions zay be portalls
er icza%ted at ha 4 rives. A coTzand axd contsl
lirk zust be srevifed. A =issile in-flizhy radic
correcticn requires fires froz a =ini-um of three
grourd stavicns. There Is no lizitavtica to the
naomter of missiles which can cperate with a 7k
statisn or array cf staticns except for the in-
herent requiresents far raldio line-cf=sight access
ten dej or nocre akewe the heriicn. A preferred
mometry would provile three or "ore Fround statisrs
ssread alzng a lire apzrexizately £720 =i isong, rermal
ts tre traieztory plane and undameatn the ziscile

i 5 the razZis neasurezznT. The nunber of fmoud

e — e ———
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! stations required for the missile force is & finction
, of the weapon systea deployaent cenfiguratiss, the
i eneny threat, and the tardress of the grownd statisns,

Estizated accuracy for the redis {a-fligc
k]

- P

correctisn guidance systea L'(_th and /f: for

the high- and low-8 vehicle, respectively.

(b) The Stellar Inartial Sui<da-ce Sysrea utilizes a
stelliar sighting to correzt for inertial jplatf:irs
attitude errsrs steming frea efzher inertial coa-
ponent or geocdetic and geojhiysical error sowvtes.
It =ay be exploy=d during boost and zidcourse
gddance such as the deployment phase of aulriple

- independently targeted ballistic reentry vehicles.
The guidance systea is conpesed of a stellar irerviat
peasureaent unit, stzllar inerrial seasure=ent unic
electronics, and an airdome digital céajuter.
Typizal characteristics are:

F—

|

|
Tre aajor difference betTeman a4 computer for a stsllar
inertial applicaticn ard f2r an all i-ervia’ agzzli-
catica 1Is approxi=ately a 1357 word increase i
ey rejuirezent necessitated by ecoputatiznal
functicns unigue © the stellar systea. The =2~
puter wdch has been postulated for SASRE will also
be akle to periorz the stellar guidance fomctiin.

Estizated accurazy for the stellar inertial
— ™ =~

Tudance systea is it an? fr for tre hizh-
— - P
ard lced=8 wehicle, respectively. TR
-
l5
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(c)

S[}g“l AMM/
Land Narigaricn. The overall operation of the Lan!
Motlile Systea requires th.at the initial conditions
for laoch e “ouwded to an acceztable lexel to
azhieve the desired systea CEP. The inirvial condivi--
error sources are uncertainties in laritude, lonyitule,

altitude, magnituwde of the gravity vecrtor, and de-
flection of tre vertizal. Deploy=ment of tre Land
Mobhile Syste= cn a rcad grid network cakes it feasitls
to use nurerous checkpoints which will proside accepc-
able inirial condivions without requiring the use of
a ccmplex navigation systea. The concept Is to
establish cne ¢r more first order checkpoints in each
traisporter-launcher ceployoent area, the quantity
required beingy a function of the particular terrain,
and, specifically, the distance that interpolaticn
of the samnitude of the gravity vector and deflecticn
of tha wvertical can be used without exceeding the
errar udjer. All rcad intersectisns within the de-
nlzment area will then be located with respect to
thehf{rst order sarvey point(s) with an uncertainty
of _ )ft or less. In cperation then, whil~ the
transporter-lazncher is in =otion, ivs izn is
tpdated at each intersectisn which typic:l.,; would be
at approxizeately two 2i intervals which wowid ound
the navizavion error consistent with the accuiracy '
shocwn in Table 5.

The systea errcr buds2t includes an estimate
¢f the szosnysizal and gecdatic wmcartaincies for tne
1970 tize perisd and their contributizn to the systea
CZP. 7The standard deviatisn of uncertainty (one

Pl
sizua) is 'ft fer the g=odetic latitude and lcngi-
_—
tude, $% fzr the gecdecic reight i the launch
e 7
sivte, an _;f: reijht a>cw2 zean sea level. The
L
£

gstablisping the first crder surmey ooints
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FIGURE 8 Post Boost Vehicle Configuration
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for these data, magndtude of gravity and de-
flection of the vertical {s estimated to be $1009
to $1500 each. The ccst of the relatively crude
position surveys for the road intersactions is
estimated to be several hundred dollars which is
low cost because of the relatively large allswable
uncertainty.

3. Post-Boost Vehicle

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

thrusters.

The post-boost vehicle configuraticn shown herein primarily
reflects the requirenents of hard and dispersed form of basiig desigm.
[ue to a limited anount of design data, the impact of tne horizontal
1sadings on the post-boost vehicle design concept was addressed only
in the qualitative sense. It was assumed that the post-bocst
vehicle/booster sysi:e:: 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 strucrural modifications may
be necessary to support the post-boost vehicle in the norizontal
position. In particular, the cantilevered reentry vehicles, center
pylon, nozzles, fuel tanks, etc. could reciuire addiricnal supporting
structure. For the designs presented herein, no penalties have been -

assued.
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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 atrtacking mult:iplé targets or
can be programmed for combinations of the two patterns.
The typical deployment sequenze of events for a coabined
in-line/footprint targeting pattern is shown in Fig, 9.
In this case, the post-boost vehicle propulsisn systea
accelerates the deployaent oodile ﬁp the range insensitive
axis for in-lire deployment of multiple objects against a
single target. After release of the preestahlishesd nuater
of objects the deployment module is directed to a new
trajectory for a subsequent ti.get.

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

Nunbers of Objects Delivered

RV No. of No. of
Type Targqets RVs BX Decoys Chaff
" Panl ) -
FM - - e T
by .~ ud
12 10 10 - -
S S 25 10
17 & € - -
4 4 - -

Table 7 contains a descripticn cf the reentry wehicles and
penectraticn aids. Other reentry venicles such as the Mx "X™ arg
M« "XX" and mareuvering reentry wehicles may aiso be carried.

*
Refererce Multiple Reentry Vehicle




S -

- -

) Pud bod o) Gl Gf Sl Ced G O ¢

Roryd fouf g  furcy

Y kel

o -‘

%
»

szc@r VW
b. Axial thrust. The axfal thrust required for increaental
velocity maneuvers of the post-doost vehicle is provided by a sinjle
centrally mounted liquid propellant thruster cajalle of thrust vestor
control in pitch and yaw. Storatle hypergolic bipropellants
(H204/N2.'-i4) are pressure fed froa the propellant tanxks. “he thrust
vector control provides for offset center of gravity during the

reentry vehicle release sequence as well as for thrust vector align-
ment alongy the desired trajectory.

c. The atritude control systen. The attitude control systea
utilfizes multiple pitch, yaw and roll thrusters to produce control
torques and/or low level translaticn thrust for vernier movement.
The liquid monopropellant attitude control systes thrusters utilize
hydrazine (HzHa) pressure fed froa a propellant tank.

d. Hardness. The in-flisht hardress goals foo the booster and
post-boost vehicle are given in Tatle 8. ’

Table 8 \
_

C. MonD AND CONTROL

l. Systen Configurati-n

A pictorial representatisn of the wing structure for the Land
Mobile System and the comxmand and control intrawing comunications
is shown in Fig. 10. The wing headquarters is associated with an
existing Air Force base and the wing and squadron nmainterance bases
will be fixed and soft. A sumary 5f the comuand and control systea
showing the survivable pocst-atrack comunicaticn linrs betecen
higher comtand and a typical szusdron elezent is stewn In Fiz. 11,
tive of the S0 transporrer-launchsers in @ sguadron are ajuirpd

and marned to provide the launch centrol center capability.
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TYPICAL UNF COMM LINKS
PROVIDE HIGHLY REDUNDANT
CONNECTIVITY FOR RELIABILITY
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FIGURE 10 Wing Strueture--Land Moblle Syitem
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2. Coerationel Description

a. Operatinnal ccntrcl. Each rrampcz'-ter-ia'..ﬁ:her/launch
control center will have the capability for communications with
SAC and higher command as well as other eledents witiin its squadren
via *he NP and HF coarindcetion systexs. Each transporter-launcher/
lauweh ~=ntrol center within a sguadren will =aintain current status
infor=ation on all units of the squadron and will haw the capabilicy
for the control and lawch of any missile wirain the squadron. 7o
perforz these functions efficiently, it will be necessary td estallish
a commind inheritance capability so that any singlie surviving
transporter-launcher/launch control center in a squaZron can be
desigrated the primary transporter-lsuncher/launch control center,
iniziavirg all reguired actisns and transzissions to higher commad.
ny other surviving transporter-la:nchar/launch contrel center 4in
the squs2ron can assist the designated prizary launch control ceater
in tre performance of its required actisns and, having beea monditering
status anc other transaissions, can take over the prizary responsi-

tility and associated coarnand if recessary. Feceipt of SAC
irstructicns will be authenticaved ard verified by all ctransperter-~
lacxcher,/iaunch control centers using the two-—-s3y ZF comainization
systza, incliuding airborme relays as reguired, an2 the HF radis.

Prosision will be made to utilize zilivary cavellite com-
ainication when an cperational satellite systen ecizes available.

b. Squadica zoamunizerians. Sach transporter-launcher, in-

clwing The transporter-launcher/launch control centers, is equipped
with UIF cransceivers and appropriate antesmn:z: for itrasgquadron
comaunications. 79 athieve reliable comrunicatisns throughour a
squadron area and all>ewing for attricicn in the pest-.avtack
envircrment, a relaying technigue will be used in which each
transporter-lawmnher sebroadzests all =messagzes rezzived. The
simultanesus rebroadcast technique coorenly referred 9 as SIMULOAST
is rearesentative ¢f the tyse <f communication systez mechanizatison
aprlizakble in thds case. SIMULLAST 1s a symchronized zysten where
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each transceiver is controlled in frequency by an accurate timing
source. Overall control of the systea is msintained by the desiz-
nated primary transporter-launcher/launch contrel center. 1In
SIMULCAST a message frane is estahlished whish fs typically disided
into eight tize slots where the unit initiatin; the nmessage alwvays
transeits in the first tize slot of the messaj;= fraze. ALl units
receiving that zessaze retransait it sisultanecusly in the second
tine slot and s0 on. A typical squadron deploywent showing
dioensions of the area and the average comeunication link lengths
is included in Fig. 13. The transporter-launchers transait status
inforaation, security alarms, and adainistrative messages to the
transporter-launcher/lawmch control centers using the UMF co=-
aumicatisns systems. The transporter-launcher/laumch control ceaters
transait co=mands tc the transporter-lauchers, 3tatus reports to
wing and higher comards, authenticate and verify receipt of SAC
messages, etc. via the UWHF comnunication syste=a.

€. Wing sommumications and ssmeunications with hizher «.<-and.
Wing headguarters wili be pri-arily ccncerned with maintenarve and
other administrative fimctisns. In the pre-attack enviroment

both wing ani squadren communicatisns with hizher coamand are ia
the soft “F radis systea and the C85L ~omrand and control network.
Tr2 46:iL ;'.ys:e.-.l is a digital data link conmecting SAT avwi SAC
alrernates «ith wing ard snuadron =cmmand lewvels using leassd ATLT
long-line recdundant cable network. In the post-attack envirinzent
comuiications with dgher command is prizarily betwewen the ¢pera-
tional units and SAC using the UHF cemaunicaticn cysten. Tne
creratiznal concept dees not rely upsn survival cf the soft wirg and
sq-:3dren commands. Wing and squadron commands will conninuse ©
acnitor zessage traffic in the pest-attazk environoent so icng as
treir cazability survises cr recovers. As shewn in Fig. 11, the
!HF network includes the airbomme launch control center and the
nost-attack comxunicetions control systea relay airiraft. when a
aflitary comsunizaticn satellite beccmes cperarisonal, Lt il auj-
=~ent the post-attack zomuunications control system providing furier
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redundancy and, hence, enhance survivability of communications
betweer. transporter-launcher/launch control centers and SAC or
SAC altermnates.

d. Weapon control. Positive control of the missile force, as
defined in DOD Directive 5200.16, 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 can be initiated 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 airborme launch control center.

When a transporter-launcher/launch control center transmits
a launch enable code to one or more transporter-launchers, this
enable code is also relayed to all other transporter-launcher/launch
control centers within the squadron. Any transporter-launcher/launch
control center within the squadron can then take action, if deter-
mined appropriate, to negate the effect of the launch enable code
by initiating a launch inhibit command. Receipt of the launch in-
hibit cormmand St the transporter-launcher will cause the missile to
revert to a safe alert posture. If no inhibit command is received,
then the missile can receive and process the required launch votes
to accomplish missile iaunch.

The transmission of a single launch wote, 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 commnand 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 transperter-
launcher/launch control center or airborne launch control center can

50

(//’\‘



Y b TR

cm a e

- -

1))

120 I “aet BN oo |

-

T T4 ¢

P—
-

[

N

et B e I B

a3 ™

el

| &3

| |

-~
return the missile or missiles to the safe alert posture 1if received
prior to timer runout.

In the event a launch enshle code is followed by two valid
launch votes from two separate transporter-launcher/launch control
centers (or airborme launch control center), the enahled missile or
nissiles will launch immediately. OGereration ~f elther a Yaunch .
enable code or a launch vote by a transporter-launcher/launzh control
center requires the cooperative effort of two members of the
tranSportér-Launcher/lam:h control center crew.

Other protective measures include initiation of visual
displays and audible alarms at all transporter-launcher/launch cone
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 suitahble pro-
tection against unauthorized or inadvertent 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 command and control system and
sensitive data {s accomplished by encryption/decryption equipment,
tamper proof containers, and enclosures which will volatilize
sensitive data upon operator comuand or unauthorized attempts at
physical access.

3. Comrand and Contrel Equipment

The complement of ejquipment for wing headquarters, squadron
headquarters, transporter-launchar/launch control centers and
transporter-launchers is shown in Tahle 9.

D. SUPPORT SYSTEMS
1. Maintenance Conceots

The maintanance 2oncept is best presented graphically in matrix

format. Table 10 shows the maintenance functions to be performed

on each subsyevem, categorized on the basis of type of maintenance,
level of mainternance, and the lecation of naintenance area.
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Table 9
COMMAND AND CONTROL EQUIPMENT

wing iinadguarters Equipment Launch Control Centar Fquipment®
NSA Crypto, Secure Data Tranamission, anc Launch Control Console
Signal Processing Equipment Comm: nication Control (onsole
Physical Sccurity and Deployment Console NSA ¢ rypro Units
Signal Processing Electronics HF T-ansceiver
4650 Equipmenc UHF " ransceiver
UHF Transmitter, Receiver, Power Supply UHF Transceiver (Standby)
and Control UHF Rocket Broadcast Receiver (494L)
HF Transmitter, Receiver, Power Supply LF Receiver (487L)
and Control Digital Data Group (Computer)
, UHF, HF Antennas (soft) Power Regulation Equipment
Squadron Headquarters Equipment Antennas
v = =2 et Afrborne Launch Contrul Center Equipment
UHF Transceiver
v HF Transceiver UHF Transceivers
NSA Crypto Unit ' HF Transceivers
Console for Message Generation, NSA Crypto Units :
Deployment and Diapatch Control Command Consoles (4)
Signal Processing Electronics Status Monitor Conscles .
a65L Equipment Data Processor
UHF, HF Antennas (soft) Interphone System
- Power Converters and Regulation
Transporter=-Launcher Equipment Antennas
NSA Crypto lUnics
: UHF Transceiver
UHF Transceiver (Standby)
Digital Data Group (Computer)
Power Requlation Equipment
Antennaa

X .
Each transporter-launcher is configured with weight and space provisions for launch
control center equipment. Only one transporter-launcher in ten will be so equipped.
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Table 10
MAINTENANCE CONCEPT

SuLsystem Maintenance Location
Failure Rate Mission Maintenance Resupply Hgintenance
At TL Repair at Repair at Repair at
SMB* WwMB*™ 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
Nono Replace Replacemer ¢ \
Failed Capability \
4 failures/sqd/month Assembly or Teardown
: Subasscmblies Repair '
Reentry Vehicle Remove and Repairy Complétc
Hone Replace Subaystem ‘
Assemblies Asgsembly Teardown
1 failure/sqd/180 days Repair
Aerospace Ground Remove and Repair of Complets
Equipment None Replace Assemblies
Assemblies Subassembly Te ardown
2 :3:i“r;3ﬁ2§d/ Repair of and Selected Repair
b4 Seclected Sub- | Modules
assemblies
Transporter-Launcher | Remove and Replace | Remove and Complete None
' Replace Teardown
1/failure/sqd/ Failed Sub- Assemblies Repair
month asiembliecs with ' .
Mobile Team

* Squadron maintenance basc.
** Wwing maintenance bann.
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' a. JTypes of maintenance

;T - (1) Mission maintenance is that msintenance which {s

e - norsally performed at the operational location by
organization level personnel to return an inoperative
weapon to fully operational status as rapidly as
possible through the removal/replacement of the
faulty component.

(2) The repair of reparable components for the purpose
of replenishing serviceable stocks is nomrmally 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
effectiveness, whereas resupply maintenance serves
primarily to minimize logistics costs. )

b. Levels of maintenance. The skills and equipment rejuired
to perform a particular maintenance function constitute the funda-

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

(1) Organi:cational level maintenance, perfcrmed by

personnel of the opgrational squadron, is normally
-limited to less romplex tasks such as inspection,
testing, adjusting, lubricating, and other ser~
vicing actions, but also includes limited capability
to remove and replace {aulty Compon2nis.

(2) Field level maintenance normally ircludas rtajor
inspections, testing, calibration, and :elective
capability to repair reparable sub.ysteas/assemblies/
subassemblies /modules removed frea the crganizational
level.
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(3) Depot ;e've; nai.ntena.ﬁce tncludes all uinteru.n.ﬁ
A actions beyord the eapebuity of field level
organ.izations-

Ce .Location of maintenance. NMaintenance actions can be per-
formed at the nansporter-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 facllity. These maintenance locations
do not necessarily coincide with the levels of maintenance previously
described, since it is ;ometiu'-es more cost effective to move higher
level maintenance skills 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 assexbly

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 carabilivy to
act as an air elevator. The majority of the airborne wehicie
equipment maintenance will be periormed at the squadron maintenarn.
base inasmuch as the size of mobile ground ejuipment and the
packaging concept for the missile miniaize the opportunities for per=-
forming airborne vehicle equipment maintenance at the transporter=-
lawcher location. ‘

2. Supply Concept

The range and depth of spares (recoverable items) and repair
parts (nonrecoverahle) 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 Jduring the operatiocnal phase.

a. Sources of supply. 7There will be two sources of supply
for operational squadrons:
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(1) Mission support items are items required {n direct
- support of the operational mission and will be
' Apmvided directly by the Air Force logistics Command
System Support Manager or the Nuclear Ordnance

Commodity Manager. "

Ve ---.q.-h—-p-l-‘.- I

(2) 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 Logistics Command Inventory
Menager or Defense Supply Agency as appropriarz,
and will issue a purchase request to the Base
Procurement Officer for items coded for locai
procurement.

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

(1) At _squadron maintenanse base: Air Force weapons
accounts supplied directly by the system sSupport
manager and nuclear ordnance comnodity ranager
will be established at each squadron maintenance

base to stock selected spares required in support

¢of maintenance functions at that location.

(2) At wing maintenance base: If required, a separate
Air Force weapons account will be established on the
wing base to support the wing field lz2vel maintenance
activity. If the wing is collocated on a bhase 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 actiﬁity.

(3) At specialized repair activities: Spares and

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

locations.
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- {4) At-ueapon system storage site: Backup stocks of all
direct mission support spares and repair parts used
by the operational comand will be stocked at a weapon
system storage site and provided by the System Suppors
Manager or the Nuclear Ordnance Commodity Manager as
appropriate. This "stockage redundancy™ is deliberate
and intentional, in order t¢ avoid or minimize "stocy-
out™ conditions on this vital weapon system which
might otherwise occur during the IM reprocurement
cycle or newly developed peculiar ite=s experiencing
higher demands than anticipated, or on common items
where lower priority users with earlier demands might
exha st the stocks originally programsed 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 load is
consumed.

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 base 1s assumed in order

.to establish a baseline to deernine base operating support aug-

mentation. The manning requirements are based on a 144 unit
equipment strategic missile 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 RAirmen Civilian Total

Direct Support 1476 3160 104 4740

Base Operating Support 52 734 80 866

Augmentation Total _ 1528 3894 184 5606
59 i
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1. Strategic Missile Squadron -

{1) Each of the transporter-launchers with launch control
center capability carries a six-mh crew of four launch
control officers and two driver/guards. Crew manning
ratio for this configuration is 4:1 and a 72 hour tour

! ef duty.

S L R PO

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

of duty.

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

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

2. Missile Maintenance Squadron

(1) A remove and replace capability is provided at the
squadron maintenance base for all missiles' major sub=-
systems. '

(2} In the field, maintenance will include remove and replace
of the transporter-launcher items. Twe shifts at the
squadron maintenance base have bezn assumed; duty day
g-hour shift plus standby crew on the third shift.

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

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

3. Security

A two-man strike alert team 1s 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 was estabhl{ished

to.provide for on-bocard security and positive control of the missile
systema. The security will utilize helicopters or ground vehicles
as needed. ' -

4. Special Training Requirements

Training programs are developed with the objective of pﬁ;-
viding timely and effective manning of operational weapon units
consistent with the development and deployment of the operational
weapon system. RAdditional 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 Responsihle Command

Individual Training ATC
Individual Replacement Training ATC
Operationa) 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 personnel manning requirements.
Squadrons, when possible, will be based on or near established bases
and operate continuously. Special attention will be paid to bio-
medical and life support factors.

F. SECURITY

Prevention of surreptitious take-over of a transporter-launcher
or transporter-launcher/launch contrel csnter, compronise 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
i3 attacked. When the transporter-launcher or transporter-launcher/
launch control center is approached by unknown personnel, a combat
surveillance radar with a range of 5000 meters for personnel and
18,000 mevers for moving vehicles will alert the crew. On clcser
approach, intruders will be challenged by the crew, using a pudblic
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, vill then move away at maximum speed, and & security team
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 detects man-size objects entering its
omnidirectional sensing field. The radiated signal from this device
will be monitored at the launch conrnoi console. The radiating
element consists of four wvertical dipole antennas, one mounted at
each corner of the transporter-launcher and transporter=lawncher/
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 visic
the deployment areas to inspect roads, bench markz, fuel Eaches, etc.
These roving patrols would be available as backup in the event the
security helicopter is unahle 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 cperational
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. System Operation

(1) Pre-Attack Mode. The Land Mobile System employs a
relatively soft transporter-launcher and relies upon rarmdom
movement techniques for survivability. The transporter-
launchers are deployed on a network of pioreer roxds with
typically 100 to 200 sq mi of area being allocated to each
transporter-launcher. The deploy=ent concept has as a basic
objective to deny the enemy a precise knowledge of transporter-
launcher location, to force the enemy to an area bombard=ent
attack and tv sc space the transporter-launchers to avoid
multiple kill. '

The normal 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 i{s believed that this mobility fraction is sufficiemt for
the following purposas: .

Maintain crew proficiency _

Maintain transporter-launcher readiness

Reduce the probability of successful enemy cover actium,
The normal mode of operation is employed as long as all
segzents of the strategic alert system are operating
.nomauy and indicating no need for increased alert.

If the early warning systems are inoperative, or jamed,

- or an enemy attack is sensed, the Land Mobile System operating

procedure will be to increase the fraction of time that each
transporter-launcher is in sotion. There is no serious
system degradation connected with increasing the average
modility fraction for all operational units to 16 hours a
day with the one exception that the time in motion and the
tizne the transporter-launcher is parked is divided such as
to prevent overheating of the tires. The most severe threat
ag;inst the Land Mobile System is a ballistic missile attack
supplemented by a satellite observation system, with the
latter being eoployed to reduce the uncertainty in
transporter-launcher lecation.

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

(2) Post-Attack Made. Provision is made to sugtain the crew

ard provide power to the missile systex for j ay post- < :,';/_a
attack period. The average time and motion for each )
transporter-launcher in this environment will be as

specified by SAC or the Launch Control Officers in the
transporter-launcher/launch control centers. Vehicle

mobility can be maintained, if desired, at a high level

through the use of fuel caches located within the operating

area. The transporter-launcher achieves its maxirum
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hardness when the frase and grid are lower2d to the ground,
Thus, each tise the 'trmsportcr-lnmcher his completed a
nove, the frame and grid are lowered to yenetrate the ground
and increase the trmsporter-ltmicﬁer's resistance to nuclear
weapon blast effects,

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

cludes leveling the transporter-launcher with an automatic
jacking system, initiating fine gyrocompassing mode of the
guidance system, entering launch position data, and performing
checkout of the missile and launch equipment. The transporter-
launcher crew maintains the sysrez 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 approxirmately 5 min. This strategic
alert posture can be achievec in approximately 10 min and :an
be launched with degraded accuracy at that time. To refine
the guidance system aziruth alignaent froz a value of approxi-
mately, ‘.tt‘c sec to rc sec to. achieve the best systen
accuracy requires apprbximarely: 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 airborne launch contrel center.

2. Coomand and Control

CINCSAC {s the designated cammander who will receive nuclear
wrapon expenditure authorization from the President of the United States
or his designated alternates through the JCS command post. This
authorization is translated by the SAC cormand post or Sil alternates
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into the actions necessary to.inplenent the war plan in accordance with
the current single integrated operational plan previously approved by
SECDEF, B

Instructions to implement existing Imergency War Orders are trans-
ritted to the operational units for action and to intervening commands
for information using the communication links described in Section III-B.
Upon authorization by SAC, both the transporter-launcher/launch control
centers and the airborne 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 process~
sor and the missileborne computer in accordance with the establishked
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 Maintenance

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 removal/replacement principle at
the lowest operating level and erphasizes minimum inspection and adjust-
ment requirements, The maintenance structure will sonsist of the three
levels of maintenance descrided in AFR-€6-1--Organization, field, and
depot, The firm cdivision of responsibility betwzen the maintenance
levels will be determined by organizational structure, distances in-
volved, and the size and/or corplexity cf the system components. Mobile
missile system maintenance will be divided into the following purpose
classifications,

a. Mission Maintenance. Directly ainmed at maxinmizing in—commission
rates, Primarily a remove and replace functicn at the operating locaticn
by organizational maintenance personnel, aicded by field and depot per-

sonnel as required.

b. Resupply Maintenance. Designed to veplenish serviceable
stocks, through repair at field and cepot facilities, in support of the
‘organizational mission. Further breakcown of maintenance fun:tions and
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:tructurt by Injor lubsyttcns, to 1nc1de trinsporter-launcher, guid-"
m. reentry "vehicles, land navigation, and rropulsim systn will be -

: L

‘ devised as system particullrs develop. N _ T _?.‘
4. Trinsporter-bauncher and TTlnsporter-LGUﬁchgglLaunch 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
assemwlies and subassemblies of the missile -rection and launch equip-
pent aad ancillary equipment, such as auxiliary power and environmental
eonrfol. Mobile maintenance teams will be dispatched, by surface
vehicles or helicopters, t¢ the transportef-lau::her or transporter-
launcher/launch control center operational lo:zation  ~maintenance shed)
wvith required tools and spares, to &ugment the crew ca;abiiity when
such action will expedite the return to in-coomission status, Mobile
maintenance may require the dispatch of surface transportable cr air
transportable maintenance vans. "Flying crane™ type heli:opters can
achieve air transporcability of vans.

b. Squadron 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 capabiliry will include major vehicular repair as
well as rezoval/replacement of equipment and assemblies and sub-
assemblies, Wwhen permanent or semi-percanent major vehicular repair
facilities are not available at the squadron maintenance base, surface
transportable or air transportable ("flying crane®” helicopter) main-
tenance vans will be used, This capaltility will be augmented by mobile
teams from the special repair activity or MA3 as required,

8. RELIACILITY
1. General

Reliability and availability estimates are based on current
experience which has been assumed to be applicable to the advanced ICBM

67
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o ty':m. Baszically, the hard and dispersed systes reliabilivy is

- E%

oN ‘ ] utilized not considering any degradation due to mobility.

T Availability
- T ) Reliability :

i Countdosn, Boost .
- Nonreprogramable
Availability/Reliability

! 2, Failure Rates

r
-\ For that equipment which is not necessary to either maintaining
5 mobility or launch capability, unscheduled transporter-launcher main-
7 tenance requirements are based on 4 mean time before failure of 175

operating (moving) hours.

The trarsporter-launcher system required to erect and lauch the
zissile 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 recdun-
dancy. The automatic leveling system is expected To operate only curing
training exercises or upon receipt of a prepare-to-launch coemand. On

e this basis, its reliability is estimated at 7400 hours mean tioe before

_‘,. failure, or one fajilure per year per transporter-launcher. The erecto:
mechanism 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 cdiagrams for the Land
Mobile System. The block diagrans cepict the main functions reguired
for an operational flow. Within the respective blocks, automatic check-
., ) out, monitoring, comand and control operations, are inclucded bur not

' shown., Top level, first and second level operational flow diagrass Ire

presented along with a representative third level (mairntenance) opera-
tion block diagraa (Figs. 14 through 24),
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V. OPIRATIONAL TESTS

A. STANTARD TESTS

Three test catejories are icentified to be conducted during the
operational service life of a strateyic ballistic missile syste=,
These are ifentified and Jdefined in ATR €0-14, "Testing/Evaluation of
Systens, Subsystezs, and Equipcents,”™ as Demonstration and Shakedown
Cperaticns, Cperatioral Tests, and Follow-on Cperational Tests.

The obiectives of the operai:icr.al Test prograd are to cescnstrate
and verify the systex perfercéence capatility and to develop speratioral
proficiency between the —an anc the weapon systea. These prosraas
will continue for the operatioral service life c¢f the weapon systea.

Two protoType transporter-launchers and transporter-launcher/
launch control centers are scheculed for integration and =obility Tests.
These will be assezbled znd tested at a Sguadron Maintenance Zase sche-
2uled for early activation. A checkout of both facility and trans-
porter-launcher is thus accocplished.

Historically, f£lizht testing has been cornducted at Vandenberg Air
Force 3ase into the aestern Test ®ange. Twenty-five {lights cff of
fixed launchers are included. Also, three first produztion Transporster-
launzhers and a first procducticn transporter-launcher/laznch control
center are proviZed for Zive launches utilizing the operaticnal launch
ecquipment.

In addivien To the launch ceraticns, the operaticmal test progras
will exercise all zroun? and air>omme elezents of the weapon systez on
a routine basis., war ceoriiticns will be siz:lated to verify comari/
control capability under varicus teniitions ol atirition within the

cocmrunication limks, These exercises will he Zesizmed to fevelcp crew

[



* < proficiency under simulasted attack cardition. Fatigue twsting of the -

missils in its operational environment will be accomplished during the r
" course of the prograa. The full impact of this fatigue testing as 2 L
finction of time will not be known until this systea has been depioyed. ,,!

Contirnual exer<ising of the ground equipaent &d airborne wvehicle
equipment in operetional and maintenance checkout modes will be accom-

plished at the operational sites.

The cdata cerived froa these operatioral tests will be used to re-
fine reliability and performance estizates, plamingy factors, spares
provisioning, an¢ zmaintenance and logistics operations.

B. HARTWISS QUALIFICATION TESTS

Survivability philosophy requires that nuclear weapons hardness be
desisned into the system hardware. It is not practical, because of tes:
faciliries capatilities, to test a cocplete weapon system to =ost of the
nuclear weapon environments, It has also been shown by past test and
analysis —ethods that many effects are independent of the cacplete
weapon confijuration and valid testingy can be performed at the sub-
systen, piece part or caterials levels. Table 11 shows a catrix of
tests rejuired of the crivical oussile an2 weapon systea ivtezs,

Gereral testiny required will be hased on the Zesizm hardware and
the ccntractor will perfora a cac, leve end-to-end check 2f all matesial,
assexblies, or subhsystems that aay be vulnerable to any of The muclear
weapons specificc, (2allistics Syste=s Zivisicn Ixhibit 1367, whicn
kas a probable publication date of Septe~Ser 1%5:87).. An analysis will be
perioroed to cereraine the effects of the failure of eazh iten on
zission success. Any ite=s which would cause zission failure or cause
a fegradation of system periorzancy Will be classifiad as “crivical”
items., & test and/or analysis plan will be developed To contrecl the
effects of the critical item on systexz survivabilisy. In the case
where caterials or schsyste=s fall “elow the critesia of suocess, a

su_stitution or a redesign will be =ale,

“The estatlishment of tra: rrer-lacncher Rarcmess on a Stli-scale

basis worald recuire si=:laticn of a precursor wive. The magmitide
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TABLL 11, MATRIX OF WEAYON EFFECTS TESTS  :;
| | 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 2
C - Ordnance Devices X v
H - Inertial Measurement Unit X X«N=-y XN~y ' ‘
4 I - Electronics X-N=-y X-N-y Ney . _
J = Power Supply X-N-y : ;.
K - Ascent Shroud X~D s | |
L - Post-Boost Vehicle Propulsion o 52
(Items A-L) X-D X-B X X-B R 'ﬁ
M - Pen Alds X-D- X . <
N - Pen Aids X-D X=D N E ; A
0 - Transporter-Launcher 3(1’ o .
P - Weapon System in Transporter- N P
Launcher ) A S

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

- i
X~=X-ray Testa J
y=--y=ray Tesats ' '
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D-Hl&glr. nndbverpressure Tests
D=--Dust and Debris Tests

"!on, lnd duuti.m o! the procunor \nw “1s & function of & rumber of
© " vari Rles {surface irreqularities, water content of soil, scil struc-
. ture, cﬁosphgric cﬁwditims, unknown parn_c;ers, ete.). Q.u-rently
" there does not ap; @ to be any feasible method for duplicating the

precursor waveform far Qqualification testing.
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The cost estimating and associated analysis for the Land Mobile
Systez are based upon historical cost experience and cethodology whiz)
have evolved as a result of experience in developing similar carplex
weapon systems. The costs presented in this volune were prepared by
the System Design Team for design purposes and do not represent the
STRAT-X systems cOst as presented by the STRAT-X Cost Team. The ccst:
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 Volu—e
19, ™Costs™.

A summary of the estimated system ccsts for the 7000 1b throw
weight missile force is shown in Table 12. The following ground rule:
and assumptions were used in preparing the costs and are segregated f¢
identification of responsibility,

i

T LAND MOBILE SYSTEM SUMMARY COST _ 7z =
Ab Throw Weight Missile Systen -
\ {$ Millions)

Cost Ttem ] 430 Force Total 430 Force Urnit
RIDTEE (Total) $ 2,099.11 $ 4,88
Rerogpace GrQund Equipment, :
AVE, _ - 5,839.06 13.58
Transporter-Launcher 455,45 1.05
Command and Control 337.29 0.78
Military Construction - 124.38 0.29
Site Activation 443 .00 1.03
Technic:l Data and Training 169.60 0.39
Other (Spares, etc.) 914.07 2.13
Total Investment $ B8,282.88 $19.26
10-Year Operation and Main-
tenance (Total) $ 2,902.21 $ 6.75
Total Force System $13,284.20 $30.89
85
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1, General

(a)

(d)

- Lb throv weight missile lystn deploys 430 unit equip-
ment (144 unit equipsent/wing). .
One transporter-launchar will function as & complete coomand

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
is completed at initial operational capability:

(1)
(2)
(3)
()

()

(6)

(N

(8)

(9}

Five denonstration and shakeout operation test missiles and
launches (STRAT-X ground rule).

A 15 month contract definition phase.

A development cost for warheads.

Integration of 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 cf the 45 demonstration and shakecdown operaticas/
operational test requirements are designated for launch fro-:
the transporter-launchers. Two launches will be made from v'.-
ranned transporter-launchers, and three launches from marme:
transporter-launchers to man-rate the system,’

Site mobility tests for the transporter-launcher will require
an instrumented dummy missile. Costs for this dumy 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 is 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 tne total
production buy quantity.

86
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(4)
(5)
(6)

(7)

(8)

(9)

/ ' " .
The J.‘Lb th waight missile ccmtdns‘./‘)mntry
L : s

|
vehicle ads, B )
Cperstional ead spares are factored at 3 percent of the
ng\ﬂ production buy. ~__\

e L

L~ — -

Spare missiles will include operational reentry vehicles and
warheads,

Three instrumented dumny reentry vehicles are required for
each operational and follow-on operational test missile.

All other reentry vehicles are noninstrumented durmies,

o

Reentty vehicle for demonstration and shakedown operations
requirements are all noninstrumented durmies.
AEC supy‘:rt is estimated at an arnual) operating direct ccst

-

of per warhead per year. iy,
—

4. Investrent (Additional)

(1)

(2)

(3)

(4)
(5)

(6)

Cost of 200 follow-on operational test missiles and launches
is amortized in investnent.

Total missile production buy inclucdes force deployed, 2C2
follow-on operational tests, spares, and 45 demonstration and
shakedown operations/operafional tests.

Cost for cemonstration and shakedown operations/operational
tests missiles is excluded from investmernt costs. '
Cost for land acquisition is not included.

Minimum cost for transporter-launcher pioneer read is in-
cluded. No costs for bridges, culverts, etc. are included
in road costs. Maintenance for these roads is considered to
be accorplished by Air Force personnel with costs for the
road maintenance equipment included in the wvehicle section.
Rerospace ground equipment costs exclude 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 comand and

87
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(8)
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equipocent cost item and shown separately.

Total production buy of t‘rmpartcf-l&mchers includes
deployed force, One Spire per squadron ad four transporter-
1lmmchers for follow-cn operational tests requirements.

' Comnand and contTol equipment includes that command and ‘

control equipment in all transporter-launchers, squaZron,

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-
furdbishing and expanding follow-on operatioral tests launch
sites, ‘

Site activation costs include activation of trahs;:orter-
laurchers, nmissiles, and squadron/wing facilirties.

Technical data and training include cost for training equip-
ment, and technical data for missile, transporter-launcher,
training equipment, security equip=ent, test site equipoent,
aerospaca ground equipment, ard special vehicles,

Other {(cpares, etc.) includes costs for transporter-launcher
support equipment and special vehicles,

Cost estimates Jid not include investigations of 1life cycle
cost relatienships, helicopters, iritial spares and repair

parts, and the transporter-launcher first destination trans-

portation.

Initial spares and repair parts factors have been irncreased
to account for the 10 percent mobility factor for the force
system,

Cost for test range support is not ircluded.

Operations and Maintenance (l0-Year)

(D

Operations and maintenance includes costs for all pay and
allowances, operations and maintenance of missile and
asscciated equiprment, transporter-launcher and associavted

vehicles.
88
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(2) Operadﬁ ad uim:écrfc.rr‘ sissils and u'::;cir.-ed equip-
ment {ncludes missile maintenance, organization equipment
replacement, sodification update, depot maintenance and
replenishment spares for the missile and associated equipment.

(3} Operation factors, to determine missile operations and main-
tenance costs, were increased in consideration of 10 per:cent
mobility requirements,

(4) Operation and :Mi.ntenancg cost for the transporter-launcher
and associated vehicles includes petroleum, oil and lubri-
cants for all vehicles, replenishaent spares for all
vehicles, service engineering, and replenishoent training,

B, DEVELOPMINT SCHETULE

A development schedule has been prepared which is shown in Fig, 25.
There appears to be no fundanental reason why developoernt of the Land
Mobile System suvuld be Aifferent from the cdevelopment schecdule for an

HED systenm,




(A

Contract Definition Phore
Begin Engineering Development
Criticol Component Design
T/L Mockup Complete
POR (Mlsslle)
{Tromporter/Launcher)
T/L Design Complete
T/L Prototype  Complete No. 1
Complete No. 2
Preliminary Mobile Teits Complete
CDR '
Finol Moblle Tests Complete
Category 1 Flight Tests  (Miulle)
(Tronsporter/Louncher)
Category Il Flight Tests
FAC! |
Operotional Delivery

. . DASO

10C

15 mo

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

Most of the Land Mobile System equipment and the conditions under
which it will be operated are well within the state-of-the-art and wll
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. Transporter-launcher hardness
2. Transporter-launcher oobility
3. Transporter-launcher corponents
4, Missile environment

S. Post-boost vehicle

€. Comand and centrel

The operation of the Land Mobile System is predicated on the
availability of large amounts of public land. The risk corinected with
the acquisition of the land is discussed in Section B,

R. ZJEZCHNICAL RISK AREAS

i
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Travel paths will modify difficult terrain features to the des
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 roughnsss 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 spi.'eadi.ng the preducts of erosion in the adjacen
countryside and water shed may, however, require more sophisticared
road constructicn techniques than those outlined for the "primitive'
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road and more path maintenance. During the Larid Kobile Systea deploy-
ment, the restoration of vegeration and a modification of the path
. gegmetry mAy be necessary to restore a reasoﬁable ireunity to contimuing
“erosion. The impact of these requirements upon system activat1a1,
- operation and maintenance costs has not been assessed,

Both the Department of Interior and Department of Agriculture are
extremely cancerned with erosion on the public lands and any agreement
that is reached for the use of these lands by the Air Force will in-
clude rigid requirements on the minimization and control of such
erosion, '

3. (}ransporter-bauncher Components
r—f

Production control
the major consideration. ' '

4, Hissilé Eﬁvironment
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net us yment area of lsq rzi from the Marti-
m and Mobile Support St-..tdies cculd be further reduced by the

foumngj PRI
a. Mining claims. Further investigation is needed on the extenc,

"'+ adstritution, and status of mining clains, and on legal aspects regarc-
: ing rights of claimees and the Governoent to determire the extent to

which these areas can-be circumvented and/or co-usage neqotiations will
haye-13 be made, At worst, it is estinmated that it could oean theEoss
of ] sq mij AR ( L )(

. Crucial wildlife habitats. Pecause these habitats are vital
for the perpetuation of a species, vildlife experts will have to be
consulted regarding compatibility of land mobile/random transporter-
launcher jons within these areas. Rough estimates indicate that

[more than\_ N naf}fail into this category. ¢ 218D(1)

¢. Land bdblocking and disposal. There is a continuing prograz of
public land ~onsolidation swhich is not expected to greatly affect the
total amount of area, but which will affect its distribution., Pubiis
domain does pass into local governzent and private ownership in
several ways: Federal Governmen® program to sell off selected lands
for staté, county, and city uses; patented mining clains; homesteading,
etc, Although no estinates can be mace on land redistribution and
disposal, it is expected to be rela:ivelj.r small and of little concerm.

d. Land improvement. The feceral government has a continuing
program of improving range land which results in greate:r densities of’
grazirg animals and fencés. So this is a time-cepencent variable that
will progressively reduce the amount of area available and/or increase
the costs of adapting to the resulting obstacles (more fences, roads,
people, etc. ). Not only can this factor became of consicderable con-
cern, but it will continue to grow throughout the lifetize of the
systenm, ‘

e, Land. damace.
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iownderstorms; locally strong winds; and pronounced diurmal tesperam, e

able 13 shows the nu=ber
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 Travel2d/Month .
Path (0.1 ¥F = 48 nmi/day) No. Passes/Yonth
Area Length Mr M
sQ nmi nai 0.1 0.25 0.5 0.8 }]0.1 0.25 0.5 0.8
144 168 1,420 3,600 7,200 11,520 5 2r 43 €9
100 120 12 In £0 96
64 80 19 65 97 124
Distance Traveled/Year
Path (0.1 MF = 43 nmi/cay) No. Passes/Year
Area Length el hay
sq nmi nad 0.1 0.25 0.5 0.8 | 0.1 0.25 0.5 0.t
144 le8 17,520 43,800 87,€00 140,160{ {104 251 521 834
100 120 146 385 730 1148
€4 20 219 547 1095 1752
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At the first two of the three neetings held with the Bureay of
LanZ Management, U.S, Forest Service and Bureau of Inlian Affairs, the
greatest problens anticipated were people-oriented such as n.i.rurgr
claims, uncooperative ranchers, recreational uses, and public reaction.
However, at the last meeting, vhich included technical as well as
adzinistrative personnel, it was brought out that both the Bureau of
Land Management and the U.S., Forest Service wuld reqQuire “irpact

" surveys® to detérmine land damage potential, as well as co=patibility

of 1ad usage, before negctiations for land acquisition could._’ be con-
sidered. - -

g. Other uses and public reacfiog._ Alcthough most of the'depléy-
rent area lands are generally corsicered remote and of litzle value,

it is surprising how much activity occurs cn them. Recreation i the

forn of ca-ping, fishing, hunting,rock-ranting, sand dune su:rfing,

.ete,y is expanding more and more into thete reglons as our population |

increases and nmore leisure time is availadle for traveling. Special
interest activities include professioral and arateur archeological,
g'eolog:l.cal,iiidlife, an2 botanical enleavors; rmineral prospecting,
ranching, ete. To what extent such activities may not be compatible
with land mobile/randon deployment is an open gquestion at this time,
Both those groups of people actually using these lands for recreational,
cocpercial, and scientific purposes and those who may not actually '
visit, but who are concerned about preservation of ocur natural landscape

101
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[ .
and its native inhabitants, constitute a significant continge~t of the
public whose reaction carmot be ignored. Public reaction will be a
difficulr factor to assass, 1f possible at all.

102
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technical, and cost data for
2000-1b throw weight booster.
tion of this and the_r’-

i |

o |

\ VITI. ALTERNATE 2000-POIND THFOW WTIGHT BOOSTER

This section presents a cescription anc pertirent perfor=ance,

an alternate land mobile systes based cn a
inis is followed by a cocparavtive evalua-
booster previously described froa the poinc

of view of operation:!‘, e'f?ectiveness. and cost. For simplicity, the .
- -~

two boosters will be referred to sic;ly as the 2000-1b and rhe( -

missiles, respectively, it being understood that this refers to throw

| o

}:

- weight, and not to booster grouss weight,

; o Figure 26 presents a sumecary of the 2000-1b missile system
-

Pl et D

with those of th(/

By g P Bt el ey

=uy

T v VL. e W m—

characteristics. An in-board profile similar to Table 1 for th( )

—

1b missile system and gutline drawings of the transporter-launcher are

shown in Figs, 27 and 28, respectively. A Zetailed 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 corcept,

land availabili:y,/;o:n&n% and control, etc. are essentially icentical
systeno alrealy described,

105
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ASCENT -~
SHROUD

65 In.

' E
POSTBOOST DEPLOYMENT MODUL
VEHICLE INTERSTAGE  INTERSTAGE AFT SKIRT

i - -

Jtilzéﬁ§gél

REENTRY
VEHICLE

PEN AIDS1

PALLET
672 56,0 ft

GUIDANCE

- - mmy

STAGE 1 STAGE |

MOTOR MOTOR |
| | RACEWAY
532 427 265 MISSILE STATION 0

FIGURE 27 2000-1b Throw Weight Aitborne Vehicle Conflgurotion
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- e , BASIC VERICLE CHARACTERISTICS
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o QRN ~ S 'l - \T - \ e 85.ftL 8 19-R Wi 260 M
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. A!\ 4
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SUSPENSION ELEMENT (0]

FIGURE 28 Transporter-Launcher Configurotion
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Table 14 SMMARY OF MISSILE CHARACTERISTICS

Throw velght Capability, 1b

Gross Vehicle weight, 1b
Missile Length, ft
Propelliint (all stages)

Loading - %
Alumimm
NH,CIO, - p 4
Isp. sec (std. ref.)
~ Density, 1b/in.’
Grain Design (all stages)
Nozzle (all stages)

Seal

Liner

Thrust Vector Control (pitch
and yaw)

Thrust Vector Contrel (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 diameter, in.
Stage length, in,
Chamber pressure, psi
Nozzle expansion ratio
urn tinme, sec

Turust (vec), 1b

Case safety facter

W 6500 nni at v=22°

76,530

56.0

Composite type with
polybutadiene binder
es

20

68

250
0.065
»ylindrically nperforated

Hmhs@mm&(@wwmaﬂy
30X swivel type)

Advanced gimbaling concepts
Ablative plastic

Hydraulic actuation of nozzle
Gas generator and nozzles

Linear shaped charge on
forward dome

Senimoncceoque

§-994 glass fliarent, epoxy
composite

2% of I;p (3) per stage (PSS)
I II1 TI1
44,700 20,860 8,940
40,785 18,738 7,929
0.91 0.50 c.89
65 65 65
265 162 105
1,000 1,000 700
1S 35 50
57 55 72
197.510 93,670 32,430
- 1,25 1.25 1.25

108
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Table 15 LAND MOBTLL SYSTZIM SUMMAPY COST
& weplodglp Missile Systen
¥ ($ Millions)

1500 Force
Unit Ecuiprer

RDTLE (Total)

ACE, AVE,C 3 53;’)(‘(‘:
Transporter-Launcher r\l’
Command and Control

Military Construction

Site Activation

Tech Data and Training

Other (Spares, etc.)

TOTAL _INVE'.S'I'!‘.E.‘!\T

10-Year O6M {TOTAL)

~ TOTAL Force Systeu_x

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
4,58
0.44
0.77
 0.26
1.02
0.38
1.09

$ 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 from 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 Survivabilicy

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

2. [stimates of the Expense of a Soviet Surveillance

Targeting and reentry vehicle reguidance costs are very high and
felt to be independent of the number of transporter-launchers deploye
This suggests the option of deploying a small but signi.ficant {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).

RO
— !

Ir common with all the throw weight STPAT-X systems, the
Land B.Mile System offers g’fl 1ble payload capability, having a
choice of using various combinaticns with Mark 12, Mark 17, or

3. Payload Flexibility

Referenced Multipla Reentry Vehicle warhzads, coupled with appropriat
mix of chaff, decoys and other penetraticn aids, The total package
can be adjusted in weight by offloading to adjust for long range cor

widely diversified targets.
widely civersified targets 11

SECRET
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4., All 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 virtua 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 erploy 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
addin'.on, this capability makes the system more compatible with
potential United States defensive missile deployment,

8. Contrelled Response Capabilitie-s

As 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 meet the requirements ior all concejvable enemy attacks.

Each launch control center and any airborne launch cecntrol 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
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center will be abl® t0O ensure emergency war order execution of pre-
planned launch operations and respond to battle staff operational coo
mands in trans- and post-attack situations.
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