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I. Introduction

- The retaliatdry effectiveness of a weapons system will decrease as the
enemy anti-ICBN capability, target hardness and dispersion increase. Netlods
for upgrading the effectiveness of the weapons system must be constantly eva-
luated to strike .a _balance Between the advantages of - achieving.greater ‘retalia-
tory deterrence and the expenditures necessary to achieve that deterrence.
The Martin Company, recognizing the need for constant advancement, has invested
considerable in-house and funded contract study efforts to realize optimum
effectiveness for cost. One Martin Company study scopes the feasibility of
upgrading Titan I bases with Titan II vehicles; another is a Titan IIA feasi-
bility study. Both have become criteria for this study.

| A method that upgrades the effectiveness of the arsen#l and still makes
maximum use of existing facilities is to modify operational Titan I complexes,
replacing the Titan I missiles with advanced Titan vehicles. This proposal,
in reaction to recent A/F-BSD and SAC request, proposes to directly advance
Titan I, SM-68 operational basing ‘to accormodate-the-advanced  Titan IIA as—an
ICBM. This basing conversion and booster replacement program saves the USAF
from further investments in new launch facilities and eliminates further invest-
ment in development, operations of the Logistics Command, expansion of base
suﬁport, relocation of SAC operating personnel, and cost-significant expansion
of the SAC communications system.

Completed studies, computer and test programs, and proven experience de-
termined the ready feasibility, cost, program schedules, and logistics criteria
projected herein. This study directly adapts the Titan IIA vehicle study design
but presents a complete program and cost plan including booster development,
which allows equitable comparison to other applications. The details required
to convert Titan I“squadrons to in-silo Titan IIA launch capability that will
yield reaction times equivalent to Titan II, SM-68R specifications and minimum

Weapons System downtime (conversion as well as for operations) is presented.



II; Sumary - The Titan IIA bboster, en uprated Titan II having the same
accuracy, overpressure resistance and reaét@on time as Titan II but twice
ﬁha payload éarnying capabilities, is analyzed in this study for
adaptability to the.Titan I/ operatimnal base, Total program @&nd cost
plans are projected for vehicle devaiopment and production as well as
squadron conversion to present equitable comparison to other weapons
system's "increased effectiveness" studies., The presented activation
plan, requiring 50% force ineffectiveness for 6 months, could be
extended to take advantage of the launch complex increment approach
which allows for a long range conversion plan where the operations
ineffectiveness would be 16,7%.

Ground rules are established that &1e1d a minimization of operational
ineffectiveness, operations personnel and mainténahce costs, Increased
survivability is balanced against activation and operational costs.
Hardness is/ assumed to remain the /same- ag-Titan Ij but reaction time
and Command and Control cormunications were advanced to the latest
state-ofethe-art, No concept was allowed that would reduce reliability
below the Titan II specified level., This study stresses prefabricated
facility construction and equipment installation techniques. Maximum
use of existing installation is stressed; no construction is required
beyond existing structual boundaries. Existing Titan I equipment used
and not interfering remains in place. After examining all subsystems,
feasibility is considered sufficientlyrinvestigated to allow a direct
criteria document development, with the singular exception of a model
vehicle engine exhaust amd ehtrainment ratio test which will be required

if ‘the funded Titan IIA tests prove inadequate,



A ‘III. ‘ Airborm. Vghiclé « This presentation, *"Titan I Launch Complex Accomodatien
for Titan IIA", utilizes the Titan ITA booster. It is primarily concerned
with the peculiarities of adapting Titan IIA to the Titan I base systenm,
Another section.presents the Titen IIA design, system integration,
program development plan, and integration into the Titan II, SM-68B

" operational hard site squadrons. The entire booster design is adaptable,

without exception, to this section's presentation.



Iv. crltoria tor I‘tﬁn 'vI'Squadron"é tima d.nd W Thiﬁ presentation

eminu and givearecmendat‘lon for upgrading the oxiating ’l‘itm I weapon

system b.v inat.alli.ng :torable and fut rgaction capabi]ity vehicle into
the ﬁ.&ln I /hard base squadron(s)./ In addition to the wehicle aspects
that improva ueaj)qn system capability through vehicie performance that
yields zfarge and payload improv;ment, the launch operations and 'bése)
q,msideraﬁoha yield numerous bmns features that add to weapon system
capsbility, This presentation sims at providing fast reaction time, continued
and inexpensive readiness, improved survivability, and considerably less
- maintenance and service expenditure of resource relative to the existing
Titan I operation. The folioﬁing ground rules were evolved to carry out the
general intent of weapon system improvement attendamt to cost effectivenesss
oNo state-of-the-art beyond mid-1967.
oTitan ITA booster vehicle identical to that already evolved by Martin
Company study contract.
sReaction Time equal to Titan II.
oIn=-gilo, non-guided launch (elevated "soft* launch eliminated because
of éurvivability and reaction time considerations).
Give the Squadron and Wing Commands the option of launching the three
complex vehicles either in salvo or individual sequence modes.
«Survivability equivalent to existing facility (includes aspects of
cormn;ind, cbntrol, and comunications; hardness; minimum silo "soft®

 times and improved system reliability).

eOperational squadrons to be designed for & single launch capability i.e.,

the silo and/or any of its components are expendsble during launch if there

'18 no 'degradation to-wvehicle performance.,

oMinimum down time of a gilo and complex is mandatory; prefabricated,



mobile and/or portable facility and sbsystem equimment components are

preferred;

.Use existing facility and subsystem installation as much as possible,
Existing ‘equipment and facility, not required-for Titen ‘TTA s 18 not

specified for removal unless it interferes with activities or operationg

oReduction of maintenance and service is stressed from the outset as a

ground rule.far :systems design concept;
«Operations costs are carefully weighed against the short-term activation cost;

oImprovement of survivability and eperations simplicity yleld improved

reliability, operations cost reduction, and operations personnel,

The entire approach to improving the weapons system effectiveness entalls
a balance ,of, the-shart-term activation-costs against the long term operations

and maintenance costs. This approach is imposed as subsystem design criteria.



A. Leunch Made - The present Titan I weapon system, due to power logd; i
inmposed by elevator systems allows for only one launch at-a time
per complex, Installatien of Titan II type of AGE, e.g.,'ICC<and
CMG in‘the| Complex Control Center for sachsile allows' the A/F
Command the option of either sequence or salvo launch capability,
Powerloads become insignificant relative to existing powerhouse

capability to the extert that diesel units can be reduced.

The Titan II type of equipment has proven its high relisbility. A
switching capability through additions of interconnecting cebling
has been carefully considered and eliminated as a design possibility
due to complications of engineering change, cost, and reduced
reliability., If the minutely remote possibility exists that a
launch from a silo malfunctioned due to AGE, the redundant AGE
already utilized to launch a vehicle could be ®"cannibaliged®™ in a
relatively short time (measured in seconds if the malfunction is
identified in the control center; minus fifteen minutes 1f the

mal function is identified in the equipment terminal).

The sketches clearly illustrate the adequacy of the present Control
Center. Existing intercomection cabling is edaptsble, Titan II AGE
is less complex than existing Titan I equipment and, therefore,

more reliable,

The operational mode of the Titan ITA weapon system is continued
vehicle readiness that yilelds short term reaction time identically

equivalent to the requirements of the SM-68B. contracts specificatios.
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- Subsystems

Criteria for Modification

Command and
control.

Launch con-
trol and

¢heckﬂ!‘ih@?

Facility
power.

PTPS (Pro-
pe&lant

transfer

and Pres-

surization
Systems).

'Increased survivability of

launch complex through intro-

- duction of advanced state-of-

the-art and communication
media, '

Adapt Mtan II OGE proven
state~of-the-art, Salvo .
or individual silo launch
control capability.-

Compute maximum power re-
guirements attendant to
removal of elevator launch
requirement. Eliminate un-
necessary existing equipment.

 Titan II operational state-
of-the-art,

Minimum instal-
lation which will result in
mobile or portable transfer
system for vehicle loading
after installation into the
silo.

Problem Area;‘

Maximum utilization of exist-
ing installations and circuits.

Switch-over capability from
one silo set to a second silo
set to effect operational
reliability and possibly re-
duce maintenance and aervice '
operationa costs. '

ActiVatlon time and cost
required to introduce com-
mercial power as a means of
maintaining continued readi-
ness for lessened operations
and maintenance.

Safety attendant to ‘pro-

pellant loading from equip-
ment adjacent.to the open
silo. Loading Hazards.

Time sequence of fuel and
oxidizer loading require to:
be minimized to yield
minimum "soft" time.

each silo.

.Eliminate the unnecdbsary

dition and transfer syaten.'1 J;

Antenna exposure to "aof‘“*
condition lessened thxougn
antenna modifications.- .

R ot it R X

Separate control aeta fbr'-

diesel generatora.v

Utilization of mobile con-"" -
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Subsystems

g

SUBSYSTEMS DEFINITION AND CRITERIA (cont.) R | f-s””’Jﬁ

Criteria for Modification

Air Condi-
tioning (A/C)

Water System.

Shock iabla-
tion Systea.

‘Structural

Facility.

Maximum utilization of the
existing Titan I instal-
lation. Utilizatidon of
Titan II design for
environmontal control.

Adapt txiating Titan I water

attendant to the Titan IIA:

‘atorable propellant.

Make use ofiexiating

Titan I system or other v' f
Titan design 'that-is already
tooled, tested and proven.

Maintain existing Titan I
complex hardness, in-silo
launch, ‘confine exhaust
duct within existing silo,
sinimize the silo modifi-
cation downtime by utiliz-

ing prefabricated teciiques. -

s

‘” Titan IIA hazard protoction
systen to' combat the hazarde_ ,
-’ that reqnire& for exieting

- Ehtire Titan I shockliaolaﬁion

“system must be ‘improved; The ...
~Titan I'system is inadequate due
- to the increased mass of the -

~ exhaust,
system to accommodate the silo
‘conversion as.well as place-

Problem Area

General 'Re‘solnfiéi cl

Silo sensors to detect

A S Examination ot the existing{
storable propellatt toxicity. s

'failo A/C !br adaptability.

requirement’ is greater than
Titan I

. Adapting Titan"1I
silo isolation system to this
configuration.

_ Existing computer p" am -h

. proven the ability of the silom
to accommodate sir em-am-gnt"
arid exhaust balance: foF & MOk
guided in-silo Tadnch. - Steel
prefabricated forms for dnnt. K

- structure concréte bam' been; addpted:

! . as an integral part of ‘the wall
:M-mdesign remainihg 1n place

Ratio of air intake to engine
Modify the door .

ment of launch duct: for
balanced air and entrainment.

o T



SUBSYSTEMS DEFINITION AND CRITERIA ° (eont.) -

v

Problem Area

Subsystems ~ Criteria for Modification

Logistics Reduce to the extent of Logistics zeduction aims . Apply the ‘l‘itan eqtd.pllent
Systems (oper- eliminating operations are complicated when a systems development leaming
ational supply, personnel, maintenance vehicle system of greater curve. Replace obsolete:
service and requirements, and components capability is introduced. Titan I facility amd oquip-
maintenance). re-cycle without compromise ' ‘ ment with more reliable . .

to readiness, - Titan II devc].oped equipent;




1,

Comuand and Control (Communications) - The existing Titen I operational .

communications will be modified and supplemented by a new intrasite redio
maintenance system and a new intersite hard radio system to increase the in-
tegrity and survivability of communications, | The intersite hard radio can be
installed at the MAB (Missile Assembly Bullding) commard post. Existing tele=
phone, P.A. (Pubs.ic Address), and wire communications systems will be modified
only to the extent necessary to comply with Titan ITIA operational requirements,

New radio type maintenance net (RTMN) antennas will be installed in the
modified silos, equipment terminals ard propellant terminal decontamination areas,
RTMN antennas will be installed in the control center, antema terminal, power-
house, tunnel junctions, and above ground on three new VSS (Voice Signaling
System) poles,

The new intersite hard redio will be installed in the exdsting BTL antenna
terminal; one above ground soft antenna tower will be installed, and the two
BTL (Bell Telephone Laboratory) antenna silos will-be modified-to_accommodate
Rpop=up® type hard radio antennas,

The existing wire communications will be modified to include the new colli-
mator rooms, above ground propellant hardstands and the modified silos., All
communications speakers and outlets in the silos, propellant terminals, and
hardstgnd areas will be selected compatible with Titan ITIA propellants,

The SAC L65L equipment will be interfaced with the new intersite hard radio
system as well as the hardened wire system. PAS (Primary Alerting System) and °
LES (Launch Enable System) equipment will have slight modification. Communication
panels would be added to the PDC, (Power Distribution Control) MFL (Missile Fault
Location) and MGACG (Missile Guidance and Alignment Checkout Group).

Titan /T line protective-equimment ,  now considered-inadequate for EMP, will

be upgraded per recommendations of Martin funded study AFOL(6L47) - 576,

CCN 571,



TITAN I AUNT™  JOMPLEX Al MO BATIONS FOR ‘T’lTAN TA
OGE A COMMUI CATIONS |
CowmpPLEx LAyo, -

POWERHOUSE

® HARD RADIO SYSTEM

® RE-UTILIZE SILOS FOR
POP-UP COMMUNICATIONS
ANTENNAS:

LAUNCHER NO. 2

|
EQUIPMENT TERMINAL : . | Iy - 3
-~ / Bl - S , ALOC 1
AUTOCOLLIMATOR 1l < | | e F ona 5 | >
» &\} / - COMMUN. CONSOLE 1
: , ‘ PAS R
MISSILE SILO Oy B~ . = LES Rﬁgg §
LT~ ) 465L RACKS ‘
e TV MONITOR .
LAUNCHER NO. 1 ' EMP PROTECTION BAYS | 2
INTRA-SITE RADIO |1
: : . | TELEPHONE BAYS .
MGACG 1 (4 Racks) P.A. SYSTEM 2
MFL 1
PDC 1 [>
MG Set 1
PWR SUPPLY | 2 @ PDC-3 CONTROL PANEL & RADIATION MONITOR
BATTERY 2 _ RELOCATED TO CMG
s MERA | T > * qTY. 70 (BEDETERMINED
" B ;'_ADABMTY OF SAL\IO OR “EQUENCE LAV NCH

I R T e s i S S




o,

meh control md cgckm'

. Operltioml Gro'und squs.pnnt (oux)

'l'he ﬂ.tln I hmc}: oontrol and choekout eqdj‘pmnt vill require

| Sinco the disurwaa betueen silos and cmtrol center are. nuch greater
thm for Tita.n II, the DC power aquipnent, the cheekout equipnent, and -
part od.‘ the l.uunoh eontrol oquipnent Wil be 1ocatod in the equd.pment term-
inal dus to u.. pro:d.ni.ty to the allo, yi.elding shorter csble yhns, |
Tha PDO, ‘bhe )B Set, Batteriea, I{FL, MOACG, facility power control
board and T.V. cmrn will be located in ‘the oquipment terminal.
A’ new mt.ocomwm room, sight tubo, and thoodolite stend will ¢ be -
' added for each d.lo. ’;; _
Thn IBO. GHG, T.V. Nonitorl alternate Launch Officer's Console
: (AIOO), Gomniontims Oonlo , and ooiminicationa racks will be lecated
- on the upper lsvel of the co_ntrof.t center. The FIC-3 contrel panel éx;l
rediation moniter will be relocated in the CMG'ss md the CMG re-entry
vehicle monitor chassis will be modified to interface with the new re-entry
vehicle. The econtrol-genter common-circuits, hazard wam;.ng circuits and
complex damage control circuits will be packaged in new chassies and located

in one CMG. T.Vo mortor cormtrols will be provided in the control center,




Ce

d.

~ "ehotmnic test benoh will be nodified t.o mcmoai%o He Haw Gt

cabling. The silo cabling ard mbilicall ISJJ. bo

NP &»?l#fg

fan 114 ths

’A

- el L

The battery test pot ad, battery truck wit’be oquif
control can be used, The missile nonitor'mm tltll _ﬂl tm.uty 'nonitwr
simulator will be modified to be compatib]a with tha nw liuile and

facility., Neu guidance test bench oquipnent and modﬁ'ied faoility s

gimulator will be provided,

In’oerconnecti.ng Cabling - Whenever Possiblg, abla' ‘b. mtf

cabling will be used to the naximm ‘extent’ posaibh

level will be renoved and surplused. The existdng "
for mergoncy Iighting will be retained. A neﬂ bnttery rack required for
nC circuits will be instaned in the area made available by the remowl nf
the motor generators. All other equipment, boda, oating I‘acilities and
storage will remain,

On the upper level in the control area ;11 Bcll Telepbone Guid&nco
and RRU (Ramington Rand & Univac) eqnipmxt \d.ll be remwdo ‘ I.V. Mnitors
and T.V. control console w1l be retained ni ‘rolocatod with addiuoml
T.V. monitors. All Titan I checkeut oquipment, tnd conaoles uill be ran%vod
and mrplused. . Ty

Throo new Titan II consoles would be 1natalled in a llaoae group
arrengement, (see sketch) The consoles will be obaernd and controled
by thd 6né Laimeh-edntrol/offieet. [ H1s ahair) w1l be Yocated for ready
access to the console control buttons, Each wh;oh will service and ;aontnbl
one silo, Cross switching is not economically feasible without sacrifice

of reliability levels now attained by Titan II equipment.



:“Th!.'cc ﬁtln II control ﬁinitor Groups td.ll be installed under the
!‘.V. cmeru. One drawor, the voltmeter control drawer, of each Power
Distribution uxl Gontrol rack would be installed in corresponding Control
Monitor Groups. The bal(ace of the PDC cabinet will be installed in the
aqui.pment terminal. Each control Monitor Group will gervice and monitor
om ailo. -

Anadditionn oonsoh aaoond chair a.ccanmodatea the alternate lawnch k
B ofﬁ.eer'e poaw.aa.

k)
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TITANT COM _EX ACCOMMODATIONS FOR T\TAN/TA
' CON "~ ROL. CENTER MODIFICATIONS

Item| Qty. . Description
" No. !
1 |'h . TV MONITORS, LAUNCHER #1
: 21k .~ TV MONITORS, LAUNCHER #2
LAUNC 2 4 | TV MONITORS, LAUNCHER #3
OMPLEY . 33 | CMG, LAUNCHER #
%%F?é s |1 | CM3, LAUNCHER #2 } >
5 1 | CMG, LAUNCHER #3
7 11 . LAUNCH CONTROL CONSOLE #1
8 1 ' LAUNCH CONTROL CONSOLE #2
9 11 . LAUNCH CONTROL CONSOLE #3
10 1 . ALTERNATE LAUNCH OFFICER'S CONSOLE
-l 2 ' SHOCK ISOLATED CHAIRS
¢ iz 11 MAIN DISTRIBUTION FRAME
13 |2 P.A. GROUP i
U COMMUNICATIONS BAY FRAMES
15 i BATTERY RACK
16 1 BATTERY CHARGER -
¥ | POWER & SUPERVISORY FRAME
3 11 TEST DESK
1§ |2 LESI, SUB C RACKS
20 ‘|3 LES RACKS
| 21 ke  LES DISPLAY
22 14 PAS RACK
23 | & * | 465L RACKS
28 16 HARD RADIO & MULTIPLEX
25 12 EMP PROTECTION BAYS
% |2 WCT BAYS
22 1 INTRA-SITE RADIO RACK
28 |1 - PAS CABINET

CONTROL CENTER UPPER LEVEL : :
: . [;> PDC-3 CONTROL PANFL & RADIATION MONITOR

RELOCATED TO CMG
. ACP ONLY




Ch i B
tixi ”place two units in atandhy reacﬁness. . This o

o, Operatiou roquiromanta.
zatom Uggg - After engineering astudies are made, several major
changes in equlpmont will reduce the complexity of the present
Titan I power houae; suoh ast

‘v;é:: Elimination ot Ice Bank Systea vith associated Refrigeration

‘*.

,'N‘:' Systemag mps. etO. . 200 H P' A
v‘fyglﬁqfiReviBion of Air Gonditioning System requirements to the E. T°

e

5@ f55P T.'s and poworhouse with possible reduction in water chiller

‘rﬁhorsepower requirementa. ‘Present two units ara-850 horesepower -

RS

foach; Titan II System'e are 25 horsepower each and are in

_‘each‘silo area--total 75 horsepowar plus possiblo 25 horse-
-ﬂ'power unit for the Control Center.
A C. oRevision of vator treating aystems based upon recent operating
:,experienoe to rednce complexity and number of pumps required.
7§;ALReviBion of Diesel Engine auxiliaries to make the unite more
nearly self-contained; suoh asi lube 0il circulation-tiltration—
‘cooling and jaoket coolant circulation—filtration-cooling.
!fThGBQ System Updating programs way permit ‘base load reduction to
about 500 KV. permit removal of two of the diesel engine generators,

‘nnd\reduco manpover operation and maintenanoe réquirements.
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