
J 
<",' • 

• 

PRELIMINARY 

• . PROJECT DEVELO PMENT PLAN 

--1'-' . 

• 

~
./ I, 

.
.... '. '.. .... ..... . .... 

v - "J\ 
:.::.-" 
... ,'J.~ 

" . 

• 

~J.: , COt-.JFIDENTIAt. 



.' CONFIDENTIAL 

• 

.' 

-=l:L ' 
",,~ '," , I ' • 

··~i 
'. t 

•• J. 

1 
t 
i' 

. I 

f 

1 
t JHD:u t 6/9/6J. 

~. 
i , 

l'RE.I..IMINARy 

PROJECT, DEVELOl?MENT PLAN 

FOR 

. , 

.. 

CONFIDENTIAL 
I' 



I. S~. , . • • • • • • • • ., .'. • ,'0. 1 

, 
II. Jus1;itication • • • • • • '0 • • • • . ' . 

;tIl. H1sto;t7 ~d Re~ted Work • • • • • • • 4. 

IV. Tecbnical flan • 0 0 • o ••• 0 0 0 0 7 

V. Management Plan 0 0 • 0 • 0 0 0 • 0 • 0 16 

VI~ frocurement Management 
Arrangement!!,. 0 • 0 • • • • • 0 0 • 0 19, 

vx;r. ResoUl'Ce Requ1reme~1;s • 0 • • • • • • • 25 

VIII. Coordinated Operation. Plan • • • • • • 27 

lX~ Project Result. 0 • • 0 0 0 • • 0 0 • • 27-

Rete:rencel Q • • • • • • ~ . . . . , ,,28 

11, 

tOO' 



I 
Kj 



.. ,,,, 

• 

~ .. : .. ; ;.,. ~ ...... .. 

PROJECT APOI.,LO SPACECRAFr SYS'.rEM 

" 1 I. B~ 
i 

t 

\ , 

A manned lunar landing has been stated to be a goal of the 

United States space exploration program. In Project Apollo, a 

versatile spacecratt system will be developed wbich will ult1mate~ 

be capab~e ot such a mission. 

The over-all Apollo spacecraft developmentprogrem Will 

1nclude a number ot projects as follows; 

A. Advanced missions with Mercury-type spacecratt, including 

prolonged manned orbital flishts, rendezvous experiments, 

and lite sciences missions. 

B. Parabolic reentry tests with Atlas-Agena launch vehicles. 

a. Apollo spacecraft and onboard propulsion sy",tem develop-

JIlent. 

Items A and B above Yill provide in.tormation essential to 

tlie desilPl and development or the Apollo 'pacecratt. However, 

thale projects will be treated .epuate~ and each Will have a 

anelopuent plan. The present plan oool1der. onl¥ Item O. 
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The Project Apollo spacecraft system will be developed in 

tlU'ee separate but related mission concepts: 

1. Phasfi! "A". A manned spacecre.:rt to be placed in orbit 

around the earth at 300 nautical mile altitude tor a 

two-week duration tor the purpose ot developing space 

tlight technology, including rendezvous, and tor con-

ductins scientific experimentation. The scheduling 

aspects of the present plan cover only phase "A". 

2. Phase "B". A manned spacecraft tor circumlunar and 

orbital tlignt around the moon at an appropriate heignt 

and d~ation to permit the development of tlignt opera-

tions in deep space and provide an assessment ot .the 

system for the lunar landing mission. 

3. Phase "e". A manned, spacecraft to be soft landed on 

the surface of the moon and returned to earth. 

It is contemplated that the spacecratt for each of these 

t~ee phases of' Project Apollo will consist ot separate modules 

at tollows: 

A Command ModuJ.e which will. serve as a control center 

to.,: spacecre.:rt and launch vehicle operations ~ as CWe'W 

quarters for the lunar miSSion, and as theent17 and landing. 

( 
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vehicle for both nomi~ and emergency mission phases. To 

the greatest extent possible, the same Command Module 'Will 

be ~edtor all thl'ee phases cited in paragraphs 1, 2 and 3 

aboVe. 

A Service Module which Will house support systems and. 

, cOlllPonents and Will contain propulsion systems, as required, 

t 
r for emergency aborts, returning from earth orbit, mid-course 

corrections, lunar orbit and de-orbit, and lunar take-off. 
. ' 

It is contell\Plated that separate contracts Will be issued 

for some of these propulsion systems. 

An Orbiting Laboratory Module tor use in earth orbiting 

missions, as a laboratory tor technological or scientific 

experiments and measurements. 

A Propulsion Module to be added tor the lunar landing 

mission, tor the purpose of landing the Command and Service 

Modules on the moon I s surface. 

Procurement action for the Apollo spacecrat't system was 

initiated on July 28, 1961. A target date of December 29, 1961, 

baa been set tor award of a letter contract to· thes.pacecratt 

. lll'1me contractor. 

Total. Space Task GrOlQl man,power requirements .tor. conduct of 

- ~ ~- -,~, -..-;.-
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the Project Apollo spacecraft development and m1ssions will 

re&rih 2,100 at the end ofFY 1963. 

New facilities costing $74,300,000 and a total expenditure 

ot about 2.8 billion dollars will be required through FY 1965 

tor conduct' ot' the Project Apollo spacecraft development e.nd. 

missions • 

t ) n. JU!tification 

A manned lunar landing has been stated to be ,a goal ot the 

United States space exploration program. The Apollo spacecraft 

I1stem will ult1Inately be capable of such a m1ss1on. Necessary 

intermediate steps leading to the landing mission will include 

IIIllt1manned earth-orbital and circumluna.r flights. 

HistorY and Related Work 

In March 1960, tentatiye guidelines tor the Project Apollo 

e1rcumlunar mission were formulated bf the Otfice of Space Flight 

Programs and Space Task Group. These guidelines were discussed 

in detail with all of the NASA Centers in the March to Ma.r 1960 

period, and a number of research programs, directed toward the 

Apollo missions were initiated by the NASA Research Centers. 

In J~ and AUgllst 1960 the Apollo guidelines were presented 

to induliltry and, in Sepiembex: 1960, proposals tor .: design 
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feasibility study of the Apollo mission were solicited from 

industry. The Apollo mission, at that time, and the feasibility 

, studies were'directed primarily toward the circumlunar mission. 

However, as parts of the studies, the modifications or additions 

that would be required to adapt the circumlunar spacecraft to 

a lunar landing were to be investigated. 

On October 10, 1960, 14 proposals were received from industry 

and on November 15, 1960, after a detailed technical evaluation, 

contracts 'were signed with General Electric, Convair Astronautics, 

and the Martin Company for six-month studies of the Apollo mission. 

Concurrent with the industry studies, inhouse NASA studies 

were undertaken and the aid of all the ~,Centers in monitoring 

and evaluating the studies, through Apollo Technical Liaison Groups, 

vas organized. 

, I 
The results of the studies, references 1, 2, and 3, and 

concUrrent research investigations. indicate that the Apollo circum-

. lunar mission is marginally feasible with the SaturnC-2 escape 

Telocity launch capability of 15,000 pounds, and, that to pr~ide 

the ,desired abort and lunar orbit ~apability, the escape launch 

capability should be increased to about 25,000 pounds. The 

atudies showed several feasible approaches to the Apollo JIl1!"sion 

.:~ II' 
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and indicated that the Apollo ciroumlunar spacecraft could be 

~pted.to the lunar landing mission with the addition ot a suit

able lending system and the prwision ot &dequate launch vehiole 

eapabili ty . 

In April and Ma;r 1961, the Ad Hoc group headed by Mr. William 

Fleming considered an a.ccelera.ted lunar landing plan. The program 

outlined in this development plan is oonsistent with the oonclU

.1ons ot that study, reterence 4. 

The wer-all Apollo spaoecraft development program will 

include'. number of projects as follows: 

A. Advanoed,missions with Meroury-type spa~eoratt, including 

prolonged manned orbital flights, rendezvoull exper1m.ents, 

and lite sciences missions. 

B. Parabolio reentry tests with Atla.-Agena launch vehio,les. 

O. Apollo .p.oeoraft and onboard ~opuls1on system develop-

ment. 

Items A and B above, will prwide information essential to the 

du1gn end development .of the Apollospacecratt. However, these 
i 

projects ,will be treated separate~ and each will have a develop-

.010 plIn. The pre.~nt plan cona1&trs,on4r, ItemO. 
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IV • Technical Plan 

. A. D,escript10n 

Project Apollo will be developed in three separate but 

related mission ooncepts: 

1. Phase "A". A manned spacecraft to be placed in orbit 

around the earth at 300 nautical mile altitude for a 

two-week duration for the purpose of developing space 

flight technology, inclUding rendezvous, and tor conduct

ing scientitic experimentation. The schedullng aspects 

01' the present pllm cover o~ phase "A". 

: 2 •. Phase "B". A manned spa.cecr&tt tor circumlunar and 

orbital tlight around the moon at an appropriate height 

and duration to permit the development of flight opera-

tions in deep space and provide an assessment 01' the 

system tor the lunar landing mission. 

3. Phase "e". A manned spacecraft to be soft landed on the 

surface 01' the moon and returned to earth. 

It is contemplated that the spacecraft tor each ot these 

three phases of Project Apollo will cons:1st 01' separate modules 

a. tollows: 

A Command Module which will lIel'V'e ILII .. control center tor 

/ 
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spacecraft and launch vehicle operations, as crew quarters 

for the lunar mission, and as the entry' and landing vehicle 

for both nominal and emergency mission phases. To the greatest 

extent possible, the same ~nuna.nd ModuJ.e will be used tor all 

three phases cited in paragraphs 1, 2 and 3 above • 

A Service ModuJ.e which will house support systems and 

components and will contain propulsion systems, as required, 

tor emergency aborts, returning trom earth orbit, mid-course 

corrections, lunar orbit and de-orbit, and lunar take-off. 

It is oont~plated that separate oontra~ts wiU be issued tor 

some of these propulsion systems. 

An Orbiting LaboratorY Module tor use in earth orbiting 

missions, as a labora.tory' for teclmolog1cal or scientitic 

experiments and measurements. 

A Propulsion Module· to be added for the lunar landing 

mission, for the purpose of landing the Command and Service 

Modules on the moon's surfaoe. 

The Conuna.nd Module will be a lifting body type vehicle 

~v1ng a b;ypersonic r../D capability of about 1/2. Flight 

"oontrol will be either by center of gravity ottset and roll 

..... 1\ t<, 
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or by conventional type control surfaces. The Command 

Module will house the crew throughout the circumlunar flight. 

That is, auxiliary living space will not be provided. A 

typical configuration meeting the preceding requirements is 

shown in figure 1. 

The Service Module will carry those parts of the equipM 

ment that are essential to the mission, but that need not be 

carried during earth reentry and which can safely and conven-

iently be carried external to the Command Module. The Service 

Module ma;y be nearly identical for all·missionsj however, 

different propulsion systems will be carried in this module 

for the earth-orbital, circumlunar and lunar landing pha.ses~ 

For some earth-orbital missions, a special Orbiting Laboratory 

Modulema;y ,be carried in the space,cra:t't-to-launchMvehicle 

adapter. 

The abort and lunar launch propulsion system, incorporated 

within the Service Module, will be req1lired to provide a. velo-

city increment of a.bout 10,000 feet per second for lunar launch. 

For critical abort on the circumlunar mission, a velocity 

increment of about 5,000 to 6,000 feet per second is needed. 

It is planned that a vernier hypergolic liquid system be used 

to provide approximately 30 per cent of the total 1m:pulse 

'--";"")1(t.'::' 'l(~I.~.,!<-r; I '. ·~-¥,~.,l').' 'I' '*;.t"ii.5,." ':"';1.". ,:~,'0ij).;nFiif,,~ '-,", " ,'. , .. , 
"'w" ~"""."",~ .. ~","",,,,,,,, ',>;"':0 ' .• 'f,.y{'I"~I'~,::~,,,!:~_:r.~t(<,'(,,:-_·::,,.: ",;":(/;!;'7:t:'{:f.'~,¢.':,:'<'!:.'·!vr::7::~ .';~s~,,:, ''''r, 
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required for lunar take-oft. The remainder of the impulse 

required for lunar take-Off will be supplied ~ a number 

or identical solid rockets. For other missions the· vernier 

llquidsystem with fewer solid rockets 'WOuld be used. A 

ba.ckup development effort for e. high':'energy- e.ll-liqu:l.d 

systeni will likely be undertaken also. 

The lunar landing propulsion module will use b;ydrogen

oxygen propellants. I.a.nding will almost certainly be done 

tr.am. lunar orbit and the .terminal phase lII8iY be either tan .. 

genUal, a.s shown in figure 2, or vertical. 

B. Approa.ch 

Basic questions affecting the approach to be follow.d 

in :txqplementing the Apollo spacecra.:t'l; program include the 

effects of prolonged weightlessness on ~. and the biological 

hazards of radia.tion. 

We1Shtlessness 

The Apollo space'craft. development effort will be based 

on the asSUllq)tion that artificial gravity is nOt required. 
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There are already indications that this assum;ption may well 

be a reasonable one. Shepard and Grissom. t s fi vEl-minute flights, 

Gagarin t s ninety-minute flight and Ti tov t s 24-hour flight 

have demonstrated that flights up to one day .duration have 

no deleterious physiological effects. Ti toy t s flight also 

dem:>nstrated that man is able to sleep I ea.t I and perform 

essential bo~ functions under weightless; conditions. 

I 

Programs are under study to establi~h the effects on 

man ot prolonged weightlessness. These ~C1Ude 14-day 

primate and four to seven day manned flirts in modified 

Mercury-type capsules in the 1963 'ti:tme p riod. It can be 

antiCipated tPat gross results ·from. long-duration ·Russian 

manned flights will also be available during the next 

18 months. 

Data from. all of these flights will establish whether 

or not the ass~tion to proceed... without artificial gravity 

1s valld. Should· artificial gravity be found to be neces-

s~, extensive experiments in earth orbit 'If.J.ll be required 

to define acceptable rates of rotation and acceptable "g" 

levels. These experiments would be carried out under the 

Orbiting Laboratory phase of' Apollo "A." 
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Radiation Shielding 

Present data and. calculations indicate that solar flares 

present the ma.jor radiation hazard to lIIBmled luna:r flight. 

The spacecra:t'ti structure and equipment inherent~ provide 

adequate shielding against most sola:r f'lares. However, in 

order to limit dosage to the emergency limit of 100 rem for 

,the more intense flares, a moderate amount 01' Shielding :must 

be added to that at't'orded by the basic spacecra:t'li. Depending 

On the spacecr~ cOnfiguration, the shielding weight could 

either be built into the walls 01' the vehicle or fitted about 

the individual crew members in the 1'orm 01' quick-don water 

tilled garments. Based on present knowledge, several hundred 

pounds of added shielding 'WOuld be adequate tor aJ.l but the 

so-called giant :r:ta.res. For these "giant" events, the low 

probability ot occurrence and the 1'act that with the amount 

of shieldi:ag provided, a giant flare 'WOuld not result in a 

lethaJ. dosage to t'ha crew I appear to make the risks associated 

with even giant flares acceptab~ low. 

Spacecra:t'tiSystems 

Aside :f:'.rom the basic weightlessness and radiation questions, 

the entire spacecra:rt developnent for the circumlunar mission 

appears to be vitbin projected state-ot-the-art. !rhe tollowing 
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approaohes are likely to be tollowed tor various aspeots 

ot the development: 

Reentry heat pr~teotion 

Attitude control 

Landing system 

Power supply 

Environmental control 
system 

Guidanoe and n.vigation 

Spaoeorattpropulsion 

Ablation tY'Pe using nylon
phenolic or epoxy resin and 
silica. 

Bipropellant jet 

Parachute (Steerable para
chutes and IItle:itWings II are 
also under consider~tion.) 

Fuel Cells 

Batteries 

Two-gas, liquid and gaseous 
storage system 

Combina.tion of onboard inertial 
and star traoking system with 
onboard computer 

Ground based tracking and 
oomputing to be used a.s ba.ckup 

,Storable bypergolic plus solid. 
for ab()rt and lun,arlaunoh 

High energy (Oe-He) tor lunar 
landing 

Of all the preceding systema"the guidanoe and n~igation 

and spacecratt propulsion are oonaidered to present the great-

, est ,development prOblems. 
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Certainl\Y' a crucial task in the entire spa.cecraft design 

and development for the ultimate lunar landing missiqn will 

be to de~ise a vastl\Y' simplified and reliable launch system 

for departure from the lunar surface. It will be required 

that the system be self-contained within the ,spacecraft and 

be readiJi operated by three men on a precise schedule. It 

is considered that a lunar simulation chamber on earth which 

can contain the entire spacecraft and expose it to Simulated 

lunar conditions will be an essential tool in the development 

of this system. It should be possible for the crew to work 

outaide the spacecraft, enter, countdown, and possibl\Y',light

orr the lunar launch propulsion system in the simulator chamber. 

"O~ by so doing can the necessary high reliability of this 

system be attained prior to flight. 

Uncertainties in the design assumptions for reentry hea.ting 

at llarabolic velocity will be covered, by allowing adequate 

weight margin f'or ablation heat shielding and structure. Design 

studies, tor typical Apollo reentry vehicles have determined that 

on the basis of' the best theoretical anal\Y'ses today, a heat 

shield weight of about 20 to 25 per cent of the reentry vehicle 

weight ,:l.s requ1l'ed. The greatest uncertainty in this estimate 

:La due to the unknown degree of' nonequll:l.brium radiat:l.on heat 

,--;.,", 
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flux. ,The design study of reference 1 has concluded that 

tn the worst case the percentage of heat shield weight might 

increase to 30 or 35 per cent of reentry weight. Adequate 

margin will be provided in the' spacecraft design to cover this 

extreme case. In addition, the reentry vehicle development 

program will be phased such that the critical heating data 

trom large-scale flight experiments will be available prior 

to the need' for final specification of the heat shield design 
, 

for reentry at parabolic velocity. During the orbital phase 

of the Apollo program, a heat shield, which is lUil~icel.l¥ 

capable ot reentry at parabolic velocity and which is known 

from eXper1enoeto be satil31'actor;r for reentry trom orbit, will 

. be fitted to thespacecr8:rt. If' neceps&ry', the heat shield can 

.ubsequentlr be changed prior to higher velooity flights with 

the production ApollO spacecraft. 

'.rest Program 

An extensive program of ground and flight testing will be 

essential in developing the Apollo spacecraft system. The 

following categori~s of spacecraft development and ~ualification 

~este must be inoluded in preparation tor the ult1m&te lunar 

J..nd1ng mission: 

Component and ,ubsyatem development tests 

_.,_". ",,,,,_,,,=,-".=.:t'"" 

, '. t ,"· .. ,'-,i;- 'fh,~t>. ":=;~;;;'-'~i"i-!'!6' .~Ifl""",.-~~=;, ;:: ., .. "~i' 
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Component and subsystem reliability tests 

Component and subsystem environmental tests 

Spacecraft simulated missions tests 

Aircratt drop tests 

Conceptual flight tests of the launch escape 
propulsion 'system 

Conceptual flight tests using Little Joe Senior 
launch vehicles 

Spacecraft-launch vehicle compatibility flight tests 
using prototype ot test spacecraft and Saturn C-l 
launch vehicles 

Full-scale reentry flight tests at superorbital velocity 
of Apollo prototype spacecratt on SaturnC-l launch 
vehicles . . 

Unmanned and· manned orbital flight tests of Apollo space

craft on Saturn C-l launch vehicles 

Reentry qualification flights ot Apollo spacecraft On. 
Saturn C-3 launch. vehicles' 

Manned elliptical orbit, circumlunar and lunar orbit 
flights 

Simulated lunar landing and. take-oft flights 

A proposed schedule for the orbital phase ot Project Apollo 

is included as figure lj. o~ ,t1l1.l'lM •. ::,l:.-;...;., 

v. Management Plan 

A. Approach 

In order to effective~ manege & major national effort of 
'. 
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the magnitude of Project A~ollo, NASA w:Ul be required to apply 

maximUm resources to plan, tecbnicaJ.1y direct, and monitor the 

work of related government and contractor personnel. The 

relationships between NASA Headquarters, the Space Task Group, 

the Marshall Center, the Goddard Center, and the various associ-

ated contractors and maj?r subcontractors must be defined. The 

over-all organization of the key organizational elements of NASA 

has not as yet been determined. Consequently, only the role of 

the Space T~k Group is· d.:I.scuss~d in this plan. 

Responsibilities of the Space Task Group 

The Space Task Group is responsible for the design, development 

and procurement of the space,craft required for the Apollo project. 

SpeCifically, the Space Task Group is responsible for: 

1. Developing basic deSign concepts for the Apollo spacecraft 

and related subsystems. 

2. Handling all spacecraft operations for each mission includ-

ing preflight opera.tions, land.:l.ng and recovery operations, 

and provision of crews for actual flight ~eration. 

3. Provid.:l.ng tecbnicaJ. d.:I.rection to the spacecraft contractors 

on all. pbsses ot their work. 

"." 
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4. Reviewing and evaluating the effectiveness of the Apollo 

contractors and subcontractors in carrying out their con-

tractuaJ. responsibilities. 

5. Reviewing proposed systems and subsystems engineering plans 

for subsyst~and major vehicle c~onents to assure that 

systems are' soundly engineered and compatible. 

For each phase of Project Apollo spacecrai't "development, a 

project manager will be designated on the staff of the Space Task 

Group,; this man will act as the central point of decision-m.a.k1ng 

and will be responsible for the control and coordination of all 

work including coordination between contractors and between elements 

B., Schedule 

Shown in figure 3 is a broad schedule of activity for 

,1nrplementing the Apollo phase "A" spacecraft development. Signi

ficant initial milestones :l.n this program are listed below: 

Guidance and navigation contract award 

Prime contract awarded 

Mock-~ 

~st test spacecrai't delivered 

First Apollo spacecrai't delivered 

8/61 

1/62 

10/62 

4/63 

4/64 
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Proposed milestones for other phases of the program will . 

be ~nd1cated in a detailed Project Development Plan. 

'!'he proposed flight Schedule for Apollo phase "A" is shown 

in tigure 4. '!'he· Apollo spaceQrat't development schedule and 

the Saturn development sQhedules are, 9f' course,· intimately 

related. '!'he SChedule shown reflects the present Saturn C-1 

schedulef'or vehicles 1 through 10, and assumes Saturn avail

ability to meet the subsequent spacecratt requirements. 

VI. Prosement Management Arra.psemenjis 

A. Approach 

It :Ls intended, under the over-all procurement program, to 

award several contracts for each separate phase or subphase ot 

the Apollo Project spacecraft specifica~ aa follows: 

1. A Qontract to a pr:Lncipal contractor tor the. following 

elements of' the project: 

a. A Command .Module !!otld Service Module to serve all flight 

. miss:Lons , 

'P. A Propuls:Lon Module for the eart~-orbit:l.ng m:l.ssion, it 

needed . 
.. 

~I Respons:l.b:L1ity for systems engineering and system inte-

gration tor all elements being developed by other con

tractors·assQciated with Project Apollo ·spacecratt 
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systans. It is intended that the same principal 

contractor will be retained ~or all three phases; 

however, the government will retain the option of' 

selecting a new principal contractor f'or phases liB" 

and "c" i~ it is considered desirable to do so. 

2. An associate contract f'or the development o~ an Orbiting 

Laboratory Module and vehicle adapter f'or the earth .. 

orbiting mission. 

3. An associate contract ~or the de'(elopm.ent; of' a Lunar 

Landing Module • 

. It.. An associate contract ~or the development o~ the Apollo 

guidance and navigation system. A letter contract was 

awarded to the MIT Instrumentation Laboratory 'f'or this 

phase o:r the program on August 10, 1961. 

Responsibilities of' Contractors 

The responsibilities o~ each of' the associated contractors parti .. 

c1pating in Project Apollo will be developed and defined separately 

118 each contract is negotiated Sl'.d written. General. types o~ respon .. 

a1b1l1 ty, hO"i\'ever, can be sUl.lIlllBXized as follows: 

1. Comma.C'.d Module and ServIce Module Contractor. (Principal 
Contractor) 

The contractor assigned responsibility 1'01' the development 

O~ the Command Modllle and Service Module will alsb· be responsible 

" 
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for systems integration and systems engineering €or all 

missions. The Principal Contractor will serve in the \role 

of principal integrator of all modules of the spacecraft 

to assure (lompatibll:Lty and timely and cOll1,!)lete execution 

of all requirements of each mission. The contractor will 

also serve as the principal point ·of coordination With the 

launch vehicle developer to assure effective solution of 

interface problems between launch vehicle and spacecraft 

components, and with groundsu,pport developers to meet 

all of their requirements. 

. 2 • .' S!>ace Laboratory Module and Propulsion Module Contractors 

The contractors assigned responsibility for the develop

ment of phase "A II Space Labora.tory Module or phase "c II 

Lunar Landing Module will be ex:,pected to complete. all aspects 

. of their subsystem and to work un.der the ,general technical 

direction of tre principal contractor to assure the :f'u:U 

and timely completion of the integrated spacecraft system 

and its integration With the launch vehicle and related 

~ound support facilities. 

Type of Contract Administration 

It is intended that a cost-plus-fixed-fee type of contract will be 

used initiaJ.l.y in the procurement of the spacecraft. 

In view of the magnitude, complexity, and substantial dollar value 

• 
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ot the Apollo spacecraft, a principal contractor and associate 

prime contractol' method of pl'Qcurement is recommended. The space-

craft principal contractor Will be contractua~assigned responsibility 

end authority for the design of the system and the int~gration of the 

performance sPecifications for all s~bsystems and components to assure 

that they fit :lnto a compatible, effic:Lent system, and to manage 'the 
. . 

a.q .. '\iQ .. day dtWelQpment and production. The 3l'ace Task Group Will 

retain authority to make major decisions, resolve conflicts between 

the spacecraft principal contractor and the associated contractors; 

review and/or approve decisions made by the principal contractor; 

approve the make-or-buy policies. In addition, the Space Task Group' 

will control oonc~ntration of principal oontractor "in-house" effort; 

assure competition in the selection of subcontractors by requiring 

the spacecraft principal oOntractor to take full advantage of the 

facilities and capabilities of existing subsystem ~utacturers by 
, 

subcontracting or the placement of systems direct by NABAWith 

associated contractors. 

Requests tdr proposals Will require that cOlllpanies will furnish 

a description of the proposed organization and management plan for 

the spacecraft project including names of personnel to be assigned to 

key pos:i,t:Lons Wit~in suoh organizations. Friar to commencement of 
, 

negot1at1ons, NASA wiU develop a oontraot olause wh1ohw1ll assure 
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NASA control over the selection and retention of the contractor's 

key personnel assigned to the project. 

NAsA will reserve the right to issue a. separate contract to a 

qualified organization to assess systems reliability. If it 1s sub

sequently determined that such a contract is to be issued, this will 
.. 

be done at about the same 'time' as the principal contractor is selected. 

Similei' reliability assessment contracts may be paced for associated 

.ystems, asrequi~~d. 

Contract Negotiation and Award 

It is the intention of the government tc select, initially, a 

, ' 

contractor qualified to perform all the tasks set forth under para-

graph VI. A. 1. above and to award a. contra.ct broad enough in scope 

to prOVide, with subsequent amendment, for the accomplishment of the 

total tasks required toward the completion of the Project Apollo Space

craft Program. The initial contract will specif~c~ cover the engi

neering study, detail'design, deve~opment of manufacturing techniques, 

tabrication of breadboards, test hardware, laboratory models, test 

spacecraft" certain long lead items, and a detailed engineering mock-up 

of the ApOllo spacecraft. 

The Agministrator may determine that negotiations will be conducted 

with several companies. If such negotia.tions are directed, the names 
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of the co~panies.selected_for negotiations will not be announced. 
, , 

Following completion o~ such negotiations, the Source Evaluation 

Board will again report to the Administrator the results of the 

negotiations at which time 'he will determine that company with which 

to negotiate a contract if satisfactory terms can be . arranged. 

AnnounceJD,ent of tiluch tileleotion will then be made in aocordance with 

NASA regulations. Negotiations will be conducted by the Spa.oe Task-
.. . •. ' .. .: 1r 

Group procure~nt and,technio~ staffs, with supplemental assistanoe 

from Headquarters ~emen~" and technical staffs. The contract will . 

b,e, negotiatect to . apeU out a& e;g:tensively e.e possible all fa.cets. ot 
••. . . . - ...... ... '. . I . 

oontr-.otororganization, rna.na.gement, technical perfolmance and cost 
. . ..' ".. ~ .. " ... 

oontrol to aohieve the maximum a~tilur.ance ot protection'ot the 

interests 01; the. gOVernment ,conaonant with the urgency ot the work 

J~ 28,1961 

. August 14-15, 19~1 

October 9, 1961 

December 3., 1961 

December 28, 1961 

Deoember ~9, 1961 

Apl:'ll 30 I 1962 
.... -;-

Scbedule of Procurement Action 

Request forproposa1s mailed and bidders 
invited to conference 

Bidders' conference 

Proposals due 

. Evaluation of proposals c~mpleted' 

Selection of contractor 

,Letter oontra9t -(if desirable) 

Definitive contract 

•• - _· ___ e __ ._" ____ .··.·'__ •• __ ••• _ •• __ '. __ • ____ • __ •• __ ,. _______ ' •• ,- _"' .~ ••• _._. ___ ~_._._ •• 

- -~' ~_.o >< . .;..:_<,:.-~:~~'{~~~, ,1"~ .. j\, 
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Contract Management 

A project manager will. be designated on the staff of the Space 

Task Group to act as the central point of decision-making, contro~ 

and coordination of al~ ~rk of, the contract including coordination 

between contractors and between elements ot NASA. 

Resource Reguirements 

A. Manpower 

Estimates of total manpOwer requirements tor the tirst two 

yeeJ:'s of the Manned Space Flight Program and for Apollo are 

tabulated below: 

Total End of Year Total Man Year Man Year 
Complement Man Total Total 

!l:9.. Tech. Mm· Years Apollo and Mercury 
Related 
Programs 

196~ 600 600 440 1204 400 804 

1963 1050 1050 600 2100 188Q 220 



, 
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B. Faoilities 

The following taoilities are ~equired in the oonduct ot 

Projeot Apollo: 

. COlDPletion 
Faoility Time 22.!!i 

Manned Spaoe Flight Laboratory 

Flight Projeot Faoility . 18 mos. $12,133,000 

Equipnent Evaluation Laborato17 
and Support Fao111 ty , 26 " 13,245,000 

Flight Operations Faoility 24 " 3,61'0,000 
, ' 

Environmental Testing 
48 " 26,482,000 liaboratory 

Site Development and Utility 
Installations 18 " 4,540,000 

~unohSite·Facilities 

~eflight Operation Faoilities 9,100,000 

Orew PreParation Facility 1,200,'000· 

CompOSite Spaoeor&f't Pretlight Test 
Faoility 4, OOQ, 000 

T~FACILITIES $74,300,000 , 

A 'detailed deloription of the precedingtaoilities is 

·preeented in the Amended FI 1962 Budget Est~tes Book. 
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a. ,Funds 
. , 

Estimated R&D funding requirement., tor the Apollo and 

certain r~ted projects through FY 196, are tabulated in 

figure 5. A total expenditure of about $1.6 billion in that 

time period is estimated to be required for the Apollo space~ 

cratt development and tabrication. Costs of' related projects 

and launch vehicle procurement bring the total R&D and C ot F 

estimated cost to about $2.8 b1ll10n through FY 196,. 

Coordinated Operations Plan, 

~t is conceived that the operational phase of Project Apollo 

will. be, organized in' a manner s:l.m1lar to Project Mercury. The over

all operation .. direction will be by the Spac:e ':Cask Group, with support 

'from the, Marsh.u and Goddard Space Flight Centers, DOD, U. S. Weather 

Burea.u and contractor.,. 

Project Results 

Project results will be processed by Space ':Cask Group'through' 

direction .and coord1na.tion ot contractor, GSFC ~ .MSFC, and DOD eftorts. 

The processed results will be reported in the for.m of public releases, 

technical, reports, technical. conferences, motion pictures, and 

speeches betore technical aociet1es. All such inf<>rmation will be 
- . 

c90rd1n&ted w1 tb ,~Il apprOV'ed 'by NASA HeM.q~ers prior to' general 

. ( , 

release. 

I' 

I, 
1 
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CALENDAR YEAR 1962 1963 1.964 1.965 1.966 

>~ 

Design and Engineering 
-

Test Spacecraft Fabrication 

Conceptual. and Test Spacecraft Flight 
Testing 

Apoll.o Spacecraft Fabrication 

Landing and Escape System Qualification 
. -. : ... ,:. 

-

Apoll.o PrototYlle Orbital. Flights -
~. '.' '.' ! 

Apoll.o Orbital. Missions 
i --------

~.' "-

I 
I ! 

Figure 3. - PROJECT APOUiJ PHASE "A II SCllEDULE 
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APQW) AND RELATED PRO.:J'rerS R&D FUNDING ~s 

" ' FiSCAL YEAR 1962 1963 1964 1965 

Spacecraft Advanced Teclmicd DeTe10pment 10 1.8 22 - 1.8 

Spacecraft Flight Program 

Orbital. Flight Development 41 75 68 1'" 

High-Speed Reentry Flights 11i. 13 5 

Apollo Spacecre.f't 56 40§ 553 651 

Launch Vehicle Procurement ' 33 lG3 286 295 

:"1 

-' 

11 TOl'AL, JfUl.1ons ot: Dollars 154 6'F1 93~ 918 

·i· 

,',' ",',']' Figure 5. - APOw) A!tD RELATED PRo.JEC:rS R&D :roNDING RE~S 
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