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PRELIMINARY PROJECT DEVELOPMENT PLAN

PROJECT APOLLO SPACECRAFT SYSTEM

1. Sumary

A manned lunar landing has been stated to be a goal of the
United States space exploration program. In Project Apollo,
yersatile spacecraft system will be developed which will ultimatels‘

be'capab;l.e of such & mission.

The over-sll Apollo spacecraft development program will
mclude & number of projects as follows: |
A. Advenced missions with Mercury-type spacecraft, including
. prolonged manned orbitel £lights, rendezvous experiments,
and life sclences misslons. ‘
B. Pa.ra.'bplic reentry tests ‘with Atlas-Agensa launch vehicles._ '

C. Apollo spacecraft and onboa.rd propulsion sypten{ develop~-

; ! ment .

Ttems A and B sbove will provide informstion essential to
the design and development of the Apollo spacecraft. However,
these projects will be treated separately and each will have a. |
def;ioﬁménﬁ plan. I'I.'he present plan con_nidaru only Item C.
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The Project Apollo spacecraft system will be developed in

three ‘separate bub related mission concepts:

Phage "A". A ma.nned spacecraft to be placed in orb:!:b

around the earth at 300 nautical mile altitude for a

two-week duration for the purpoee of developing spa.ce‘

£1ight technology, including rendezvous, snd for con-

ducting scilentific experimentation. The gcheduling

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

Phé.se "g", A manned spacecraft for circumlunar and

orbital flight a.round the moon at an appropfiate height_
;md. duration to pefmif the developmenf of flight opera-
tions in deep space and provide an gssessment of the 7

gystem for the lunar landing mission.

Fhase C "g", A manned spacecraft to be soft landed on

"ohe gurface of the moon and returned to earth.

It is contemplated that the spacecraft for each of these
three phases of Project Apollo will consist of separate modules

a8 Pollowe:

A Command Module which will serve as & control center

for spacecraft and 1aunch vehicle operations, as crew

'qun.ftera for the 1uner mission, and as the ‘entry and. _1a.nding .
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yehicle for both nominal and emergency mission phases. To
the greatest extent possible, the seme Command. Module will

pe used for all three phases cited in paregrephs 1, 2 and 3

| above.

A Service Module which will house support systems and

~ components and will conta.in propulsion systems, as required.,

for emergency aborts, returning from earth or'bit , mid=-course
orrections, lunex orbit and de-orb:l.t » and lunar teke=-off,

It 18 contempla’oed tha.t se;perate cont.racts will be issued

~ for some of these propulsion systems.

An Orbiting Leboratory Module for use in earth orbiting
- missions, as & laboratory for technological or sclentific |

- experiments and measurements.

A Propulsion Module to be added for the lumer landing
migsion, for the purpose of lending the Comn_a.nd. and Service

Modules on the moon'é gurface.

Procurement action for the Apollo spacecraft system was

' {nitiated on July 28, 1961. A target date of December 29, 1961,
has been set for award of a letter contraet to the spacecraft

. prime contractor.

Total Space Task Group menpower requirements for conduct of



Part II:
JUSTIFICATION




Part IITI:
HISTORY AND
RELATED WORK




w——

S T

 the Project Apollo spacecraft d.evelopment and missions will

oA

reach 2,700 ot the end of FY 1963.

New fa.cilities coeting $71+ 300,000 and & total expenditure.
of about 2.8 pillion dollars will be required 'bhrough FY 1965 -

tor conduct of the Project Apollo apo.cecra.ft dwelopment end

miea;l.ons .

1. Justification

A menned lunar landing hes been stated to be .a goal of the

5 o rgtmT Rt

United Sta.tas space explora.tion program. The Apollo spacecraft

':E::,,;: " i systen will ultimately be capable of such a mission. Necessary |

1ntermedia.te gteps leading to the landing misslon will incmde

mltimanned ea.rth-orbita,l and cilrcumlunsr flights.

Eiatogx and Related Work

In March 1960, tentatlve guldelines for the Pro,ject Apolio
eircumluna;' nission were formulated by the Offlce of Space Flight
Programs and Space Task Group. These guldelines were discussed

" in detadl with all of the NASA Centers in the March %o May 1960
period, and @ number of research programs, divected toward the

Apollo misslons were initisted by the NASA Resesrch Centers.

In JuJar and August 1960 the Apollo guidelines were presented
% w industry ué:d.‘ in September 1960, propoaa.ls for s design |

il
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feasibiiity study of the Apollo mission were solicited from

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

" gtudies Wereq directed primerily toward the c:lréumluna.r mission.

However, as parts of the studles, the modifications or additions
that would be required to adapt the circumlunar spacecraft to

a lunar la.nding were to be investigated.

On October 10, 1960, 1k proposals were recelved from industry
and on November 15, 1960, after a detailed technical evaluation,
contracts were signed with General Electric, Convalr Astronautics,

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

Concurrent with the industry studies, inhouse NASA studies
vere undertaken and the aid of all the NASA Centers in monitoring
and evalusting the studies, through Apollo Technical Liaison Groups s

vas organized.

The Tesults of the studies, references 1, 2, and 3, and

" concurrent research investigations indicete that the Apollo circum-

. lunar mission is marginally feasible with the Saturn C-2 escaype

velocity launch capability of 15,000 pounds, and, that to provide
the desired ebort and lunar orbit qapability, the escape launch
Clpo.'bility should be increased to about 25,000 pounds. The

stwdies showed several feaslble approaches to the Apollo miasion :
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and indicated that the Apollo circumlunaer spacecraft could be
‘adapted .to the lunar landing mission with the eddition of a sulte-

eble landing system and the provision of idequate launch vehicle

capabllity.

outlined in this development plan 1s consistent with the co nelu=

sions of that study, reference L.

The over=-all Apollo spa.cecra.ft ddvelopment program will

| '_ . ~ 4nelude ‘s number of projects as follows:

| ) A, Advmced\miaaiona with Mercury-type spacecraft, including
prolongec;. manned orbita.l flightse, r;ndezv}ou experiments,
and life se:l.ences missiona.

B, Para.bolio reentry tests with Atlas-Agena launch vehicles.

C. Apollo spacecraft and onboard propulsion system develop-

ment.

Items A and B above. will provide information essential to the
deaign a.nd development of the Apollo spa.cecra.ft. However , these
projects will be treated separa.tely a.nd each will hcve & develop-

Ilnt_plm. Tho,prelqnt plan considara,\ _.onlar, Item C.

n

In April and May 1961, the Ad Hoc group headed by Mr. Williaﬁ o ‘

Fleming considered an accelerated luner landing plan. The program S
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v, Technical Plan
| "A. Description
Project Apollo will be developed in three separate but
related mission conceptat
1. Phase A", A manned spacecraft to be placed in orblb
"~ garound the earth at 300 nautical nile altitude for &
two-week duration for the purpose of developing spa,ce
ﬂigh’o technology, including rendezvous, and for conduct=
ing geientific experimentation. The scheduling aspec‘cs

of the present plan cover only phase "A".

2. .Phase "B". A manned spacecraft for circumluha.r and
orbita,l £1ight around the moon at an appropriate helght
and duration to permit the d.evelopment of flight opera.-

tions in deep spé.ce and provide an apsessment of the

system for the lunsr landing mission.

3, Phase ng", A menned sapa.c_ecraft to be soft landed on the

_gurface of the moon and returned to earth.

I% 1s contemplated that the spacecraft for each or these
o th_ree phases of Project Apollo will consist of separate modules

a8 follows:

A Copmand Module which will serve as & control center for

>
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spacecraft and lsunch vehicle operations, as crew qua.rters

for the lunar m:!.ssion, and as the entry and landing vehicle

for both nom:l.nal and emergency mission phases. To the grea.test \

extent possible, the same Cblnnna.nd Mod.ule will be used for all

'

three pi:ases cited in paregrephs 1, 2 and 3 above.

A Bervice Module which will house support systems and

compoﬁents and will contain propulsion systems, as required,
for emergency aborte, returning from earth orblt, mid-course -
corrections, lunar orbit and de-orbit, and lunar teke-off. |

Tt is contemplated that separate contracts will be issued for

some of these propulsion systems.

An Orbiting La'bora.tory.Module for use in earth orblting

missions, as a laboratory for technologiéal or scilentific

experiments and neasuremnents.

A Propulsion ‘Mod.ule ‘£0 be added for the lunar landing

: mission, for the purpose of landing the Command and Sexvice

Modules on the moon's surface.

The Command Module will be a lifting body type vehicle

heving & hypersonic L/D capebility of about 1/2. PFlight

-control will be elther by center of gravi‘ty' offset and roll
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or by conventional type control surfaces. The Command
Module will house the crew throughout the cirétmlunar fiight.
That is, awxiliary living space will not be provided. A
typical éonﬁ.gui‘ation meeting the preceding requirements is

shown in figure 1.

The Service Module will carry those parts of the equip-
ment that are essentiel to the mission, but that need not be

carried during earth reentry and which can safely end conven-

iently be carried external to the Command Module. The Service o

Module may be nesrly identicsl for all missions; however,
adifferent propulsion systems will be carried in this module
for the earth-orbital, circumlumar and lunar landing phases.

For some earthe-orbitsl missions, a speclial Orviting Laboratory

" Module may be carried in the space.crafb-to-laupch—vehicle

adapbter. )

The abort and lunar leamch propulsion system, incorporated
within the Sexrvice MOésule , will be regnired to provide a velo=-

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

" Por critical sbort on the circumlunar mission, a veloclty

inerement of about 5,000 to 6,000 feet per second ls needed.
It is plsnned that a vernier hypergolic liquid system be used

to praﬂde approximately 30 per cent of the total impulse

 wiia
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- required for Lunar teke-off. The remsinder of the lupulee

B,

required for lumar teke-off will be supplied by a mumber
of ildenticael solid rockets., For other missions the vernler
11qud.d systen with fewer solid rockets would be used.. A

backup d.evelopmént effort for a high-energy all=-liquid

_gysten will likely be undertaken algo.

| The lunar lending propulsion module will use hydrogen=

' oxygen propellants. Lending will almost certainly be done

from lunar orbit end the terminal phase may be elther tan-

gen’c:!.a.l, as shown in flgure 2 , or vertical.

Approach

Pasic questions effecting the approach to be followed

in :melementing the Apollo spa.cecrarb progrem include the

 effects of prolonged welghtlessnesse on nan and the b:!.ologica.l

. hagards of raﬂigtidn.

Welghtlessness

The Apollo spacecraft development effort will be based

oni the assumption thet artificial gravity is not required.

e
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There are already mdications that this assumptlion mey well
pe a reasonable one. Sheperd end Grissom's five-minute flights '
Gagarin's ninety-mimute ‘flight and Titov's oh-hour Tlight
have demonstrated that flights up to one day duration have
no deleterious physiological effects. Titov's fllght also
demonst_rated that men is able to sleep, eé.t , and pérform |

essential body fumctions under welghtless conditions.

Programs ere under study to es'babli;h the effects on
men of prolonged weightlessnese. These i’_nclud.e 1day
prinste and four to seven day menned m] ts in inodified
Mercury-type capsules in the 1963 time period. Tt can be
anticipated_ ’oha’o gross results from 1ong—d.ura.tion-3usaian

mexmed f£lights will also be avallable during ‘the next

. 18 mOﬂ'thSo

Date from all of these fli hts will establish whether

or not the asswmtion 4o proceed without arbificial gravity

' 4g velid. Should artiflcial gravity be Pound. to e neces=

sary, extensive expér:hnents :Ln earth orblt will e required

" 4o define acceptable rates of rota.tion and a.cceptable "gt

 jevels. These experiments would be cerried ot wnder the

Orbiting Leborstory phase of Apollo "AY
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Radiation Shielding

Present data and calculatlons indicate that solar flares |

present ‘the major radiastion hazard to menned luner flight.
The spacecra.fb struc'bwe and equipment inherently provide
adequate shielding againSt most soler flares. However, in
order to limit dosage to the emergency limit of 100 rem for
the more intense flares , & moderate amount of shielding must
be ad.ded to that afforded by the basic spacecraft. Depending
on the spacecraﬂ: configuration, the shielding welght could
elther be ‘built into the walls of the vehicle or fitted about
the individusl crew members in the form of quick-don water
ﬁ.lled‘ garments; Based on present knowledge, several hundred
pownds of added shieid.-tmg;-wouid be adequate for all but the
sd;called glant flares. For these "giant" events, the low

obabili‘oy of occurrence and the Pact tha.t with the amount
of shielding provided, a glant flare would not result in a
lethal dosage to the crew, appear to meke the risks associated

with even glant ﬂa:ﬁes acceptably low.

Spacecrai‘b Systems
. Agide from the baslc weightlessness and raﬁiation queétiona ’ =
the entire spacecraflt development for the circumlunar mission

eppears to be within projected state-of~the-art. The following
aummmy 8
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of the development:
Attitude control
Landing system
Power supply

. Environmental dontrol
" system .

~

Bpsceoraft propulsion

. ast development problems.

Reentry heat protection

‘also under consideration.)

Guidan;:e and navigation

-13 -

approaches are likely to be followed for various aspects

Ablation type using nylon-
phenolic or epoxy resin and
gilica

Bipropellant Jet

Parachute (Steerable pare-
chutes and "flexwings' are

Fuel Cells

_ Batteries v

Two-gas, liquid and gaseous

‘storage systenm

Combination of onboard inertial.

- and star tracking system with

onboard computer

Ground based tracking and
computing to be used as backup

.Stoi'ab],e hypei‘golic plus solids
. for sbort and lunar launch

High energy (0p-Hp) for lunar
hpding ‘

Of all the preceding systems, the guidance and navigation :

snd spacecraft propulsion are cdnsiderg‘d to present the great-



‘Certa‘inly a cruclal task in the entire spacecraft design

and development for the ultimate lurar landing misslon wili

be to dev'isc & vastly simplified and ;'eliable launch system
| for departure fr;_)m the lunar surface. It will be required

that the éystem be self~contained within the spaececraft and
be resdlly operated by three men on & precise schedule. It

is considered that a lunar similetion chamber on earth which . "
can conta.ip. the entire spa.cedra,ft and expose :Lt to simulated
luner conditions will be an essential tool in the development
of this s&étem. It should be possible for the crew to work
.outslide the spacecraft, entef ; countdown s, and pdssibly. light-
© off the lunar launch propulsion system in the sinml;tor chamber.
" Only by so doing can the necessary high reliability of this

system be attained prior to fl_ight;

Uncertainties in the design agsumptions forc reentry hesting
at'parabolic velocity will-'be covered by allowing adequate
weigh;t margin for a‘bl&tion hee.‘t. shielding and structure. Design
studies for typical Apollo reentry vehicles have determined that
on the basis of tile best theoretical analyses_ today, a heat |
shield‘we:lght of about 20 to 25 per cent: of the reentry vehicle
- ' weight s required. The'greatest uncertainty in tﬁis estimate 1

is due t_b the unknown degree of nonequilibrium radistion heat
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£lux. The design study of reference 1 has concluded that

in the worst case the percentage of heat shleld welght might

incrense to 30 or 35 per cent of reentry welght. Adequate

margin will be provided in the spacecraft design to cover this .‘
extreme case. In eddition, the reentry vehicle develofment
jgmogra.m willl be .pha.sed such thé.t the critical heating data
-rrom large-scale f£light experiments will be availa‘ole prior
to the need for final specification of the heat shield design - o
for reentry at para.bolic veloclty. During the orbital phase
of the Apollo progrem, a heat shield, which is amelytically
capsble of. reentry at parabolic velocity and which is known
. from experience to bé sa‘cisfactor;f for reentry from orbit, will

i be fitted to the apacecrai’t.‘ If necessary, the heat shield can

'-ubsequen-cay be chenged prior to higher velocity flights with

t the production ‘Apollo spacecraft.

Test Progrnm
An extenaive program of ground and flight testing will be

egsential in developing the A:pollo spacecraft system The

T T e
. E : .

-‘following categories of spa.cecruft development and qualification

testa mist be included in preparation for the ult:lmste lunar

27 landing mission:

- Component ‘and subsystem development tests
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Component and subsystem reliability tests
Component and subsystem envirommental tests
Spacec_x"art simlated missions tests
Aircraft drop tests

Conceptual flight tests of the launch escape
propulsion eystem

Conceptual flight tests using Little Joe Senior
isunch vehlcles

Spacecraft-launch vehicle compatibility flight tests
. using prototype of test spacecraft and Saturn C-1
launch vehicles :

Full-scale reentry flight tests at superorbital veloclty
: - of Apollo prototype spacecraft on Saturn C-1 launch
i vehlcles

Unmanned and msnned orbital f£light tests of Apollo space~
craft on Saturn C-1 launch vehlcles

Reentry gqualification £1ights of Apollo spacecraft on
Saturn C-3 launch vehicles ' . '

Manned elliptical orbit, eircumlunar and Junar orbit
fl;l.ghts

gimilated lunar landing end teke-off flights

A proposed schedule for the orbital phase of Project Apollo

1s included as figure Ly of this plen. i

V. Mansgement Plan
A. Approach

Tn opder to effectively mansge & major national effort of

—c—n
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4the megnitude of Project Apollo, NASA w:Lll be required to apply
moximm resources to plan, technically direct, and monitor the
work of releted govermuent and contractor persomnel. The
~relationships 'betweén NASA Headquarters, the Space Task Group,
- the Marshall Center, the Goddard Center, a.nd. the verious associ-
‘gted contractors and major subcontractors must be defined. The
over-all organization of the key orgenizational elerﬁents of NASA
has not as jet been determined. Consequently, only the role of B

the Space Task Croup is discussed in this plen.

Responsibilities of the Space ‘Task Group
The Space Task Group is regponsible for the design, development
end procurement of the spacecraft required for the Apoillb project.
Specifica.lly, the Space Task Group is responsible for: | ‘
1. Developing basic design comcepts for the Apollo gpacecralt

-~

gnd related. subsystems,

2. Handling all spacecraft operations for each mission includ-
ing preflight operations, landing and recovery operations,

end provision of crews for actual flight operation.

3. Providing technical direction to the spacecraft contractors

~ on &ll phases of their work.
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I, Reviewing end evasluating the effectiveness of the Apc_)j_lo
" contractors and subcontractors in carrying out ‘their con-

tractusl responsibilities.

v

5, Reviewing proposed systems end subsystems engineering pla.ns
for subsystqmsand ms.jor vehiclc components to assure that

systems are *so{mdly engineered and compat:t.ble.

For each phase of ProjJect Apollo spacecraft ‘_,develépment, a
project menager will be designeted on the staff of the Space Task
Gfoup; this men Will act as the central point of decision-making
and will be respona:l.'ble for the control and coordination of all
work including coordination 'between con‘bractors and between elements

Of MSAO

‘ B; Schedule

Shown in figure 3 15 a broad. schedule of ac’oiv:Lty for
implementing the Apollo phase "A" spacecraft development.. Signi-

ficant ini’bia.l milestones in this program are 1isted ‘below.

Guidance end navigation contract awerd - 8/61
Prime contract awarded , B 1/62
Mock=up | | ~ 10/62.
First test spacecraft delivered , | 4/63 |
First Apoi.'_l.é spacecraft delivered h/6%
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Proposed milestones for other phases of the progi'am will .

be :l.ndica:bed in a detailed Project Development Plan.

" The proposed f1ight schedule for Apollo phase' A 1g shown

in :rigure 4, The Apollo spacecraft development schedule and

the Sa.tu._m development schedules a.re , of course,- intimately
related. The schedﬁle shown reflecﬁ"a' the present Satui'n C-l
schedule ‘for vehicles 1 through 10, and assumes Ba.turn avell-

ability to meet the subsequent spacecraft requirements.

VI, Pro ‘ement Management Arrangemenis

A, Approach

Tt is intended, under the over-all procurement program, %o
award severai contra.cts for each sei)a.ra.te phase or subphase of
the Apollo Pro.ject spacecralt spacifically as follows: |
1. A contract to a principal contractor for the following

elements of the project'

'av A Command Module snd Service Module to serve all Plignt

‘migsions, |

b ‘_A Propulsion Module for the earth-orbiting mission, if

needed. '

) 6. Responsibility for systems engineering end system inte-

. gration for el)l elements being developed b‘y' other con-

R tractora_'_rar.ssociated with Prd.jeet Apollo -spacééra:tt |

i




' systems. It is intended that the same principal

contractor will be retained for all three phases;

however, the government will retain the option of
selecting a new principal contractor for phases "B"
end "C" if it is considered desirablé to do so.'

2, An associate contract for the develt')pment of an Orbiting
La'boratc;ry Module and vehlcle adé.pter for the earth-
orbiting mission. |

3. An associate contract for the development of a Lunar
Landing Module.

k. An assoclate contrq.cf for the development of the Apollo
M@ce and. navigation systeﬁ. A letter contract was .
awarded to the MIT Instrumentation Leboratory 'for this |

pha.sev of the program on August 10, 196L.

Responaibilities 6f’ Contrac'tors
The responsi'bili‘bies of each of the associated contractors parti~ .
~ cipating in Projecﬁ; Apolio will be developed and de:t‘ined. separabtely
= u‘ each contract is negptiated and written. General types of respon-
;ibility, however, can be .>summarized. as follows:

1. Command Module and Service Module Contractor. (Principal
Contractor) '

The contractor assigned responsibility for the development
of the Command Module 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 a.ll modﬁleg of the spacecraft

to assure c.ompa.tibil ity snd timely and complete execcution
of all requirements of each mission. The contractor vill
. ‘ also serve as the principal pointl of coordination with the
i | | 1aunch vehicle developer to a.;}asure effective solution of.

4nterface problems between launch vehicle and spacecra.fb

. ~ components, and with ground support developers to meet
§ _ ell of their requirements.

" 2. -Space Laboratory Module and, Propulsion Module Contractbrs

'i'he contractors assigned responsibility for the develop-
ment of phase "A" Space Laboratory Module or phase "C"
Lunar La.nd:lng Module will be expec-bed. to complete.all as_pects
' of their subsystem and to work wnder *bhe general technical
ldi.rection of the principal contractor to assure the :ﬁ‘tﬂ.l
and timely completion of the integrated spa.cecrai‘t system

-~ and 1ts mtegz'ation with the lawmch vehicle and related

14

ground. support facilities.

, Type of Contract Administration
It is intended that a costwplus-fixed-fee type of contra.ct will be
wed initially in the procurement of the 'épacecra;fb.
In view of the megnitude, complexity, ‘and. substantial dollar value:

Sumsm—
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of the Apollo spacecraft, 'a. principal contractor and sssociate
prime contractor method of procurement 1s recommended. The space-

craft princ:lpal contractor will be contractually assigned z‘esponsi‘bili‘ty

and e.uthority for the design of the system a.nd the intdgretion of the

- performence specifico.t;l.ons for #11 sp.bsystems anhd components to assure

_ that they fit into a compatible, efficient system, and to manage the
‘dgy'-toé-day, davﬁlc?mnnt\ and production. The 3pace Task CGroup will |
retain authority ‘o make major decisions, resolve conflicts between
the spacecraft principal contractor ‘and the assoclated contractors;

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

approve the make-or-buy policies. In addition, the Space Task Group
will control concentration of principal contractor " in—_l_louse" éffort ; |
assure competition in the selection of subcontractors by requiring
the epa.cecra,ft principal contractor to take full advantage of the
facilities a.nd capa.bilities of existing subsystem manufecturers 'by

" subcontracting or the placement of systems direct 'by NASA with

assoclated contractors.

Requests for proposals will require that companies will furnish
a description of the proposed organization and management plan for

the'spa;ceci'a.f'b project including nameé of peréonnel to be a.ssigned to

- key posﬂ;b:l.ons with:l.n such orga.niza.tione. Prior to cozmnencemeht of

negotia:h:tons , NASA will davelop a contra.at clause which w:l.ll assure

A
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jASA control over the selection end retention of the contractor's

xey persomel assigned to the project.

NASA will reserve the right to issue a seperate contract to &
qualified organization to assess syatems religbility. If it is sub-
sequently determined that such a contract is to be issued, this will.
be done at sbout the same time as the principal cont.ra.c'cor is selec’oed.

8imiler reliabili‘cy assessment gontra.cts may be placed for assoclated

’ uystems , 88 required.

Contract Negotia.tion end Award

It is the inten’oion of the governmznt tc gelect, initia:lly,
contra.ctor dualified to perform all the tasks set forth under para-
graph VI. A. 1. sbove and to awerd & contract broad enque;h in scope
| to provide, with subsequent amendment, for the accompliéhment of the
| total tasks required toward the completion of the Pxfoject Apollc Space=~

: cra,ft' Program. The :Lnitial contract willl specificaliy covér the engi-—

‘V.neerir‘zg' study, detall design, development of manui‘actﬁring technigues,
" fabrication of breadboards, test nerdwere, lsborstory models, test
spacecraft, certain 1ong‘1eé.6. 1tems ,‘ and a deta.iled engineering mock-up

of the Apbllo spacecraft.

'l'he Administrator may ‘determine tha.t negotiations will be conducted

with several companies. 1f such negotiations are directed, the names :

o ———————
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of the com:ia.nies selected for negotlations will nof be announced., '
Follow:i.ng completion of such negotia’oions , the Source Evalua.tion
Board will again report to the Adminiatra.tor the results of the
negotia.tions -ab which time he wilJ_. determine that compa,ny with which
to negotiste a contract if satlsfactory terms can‘l be -arra.nged..' |

Announcemcnt of auch selection will then. be made in accorda.nce with

'.NASA regula.tions. Negotia.tiona will be conducted by the Space Task
Group procuremen’o and. technica.l sta,ffs, with supplemen’oa.l a.ssista.nce
from Head.qua.vters management and 'bet.hnice.l staffs. The contract will »‘

be nego‘hia.tert to: apell out. as extensively an posei'ble a.ll facets of

contro.ctor orga.niza:hion, mam,gement ’ .tech.n:t.cu. perf‘omance and cost

control to aohieve the ma.x:l.mum assurence of protection of the

Tinteres’os of.‘ the sovernment, conaona.nt with the urgency of the work

of the Project.

‘ Sched.ule of Procurement Action

July 28, 1961 Regiiest for proposals mailed and bid.ﬂers
: ‘ . invited to conference U
- hugust 15, 1951’ | Bidders' conference
October 9, 1961 . Proposels due :
December 1, 1961 ~ " Eveluation of proposals completed
~ December 28, 1961 | " Selection of contra.ctor ‘
December 29, 1961 Letter contra,ct (12 dee:l.rable)
April 30, 1962 | Definitive contract '
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Contract Management

‘A project managér will be designated on the staff of the Space

Pask Group to0 act as the central point of decision-making, control .

and coordination of all work of the contract including coordination

, petireen contractors and between elements of NASA,

 Resource Requirements
A, :

Ma.npower
Egtimates of total manpower requirements ror the first two

years of the Manned Space Flight Program and for Apollo are

- tabulated 'belqw:

Total End of Year Total Men Year  Man Year

Complement - Men Total Total
) 4 Pro. Tech. Adm. Years Apollo end Mercury
' ~ Related
Programs
1962 600 600 ko 120k 300 8ok
1963 1050 1050 600 \ 2100 1880 220

Estimates :ror su'bsequent years and a deta,il:l.ng of the man- -
power effort w:l.ll e xzrovided. in 'l'.he Detu:lled Pro.ject Develop-
ment;, Plan, -



il

.\-'26-

B. Facilities

_ '.l'he following facilitles are required in the conduct of

Pro,ject Apollo
: . Completion
Fecility Time ‘ Cost
Manned Space Flight Leboratory
 Flight Project Facility © 18 mos, $12,133,000
Equipment Evalua.t:l.on Ieboro.tory : o ‘
end Bupport Facility 26 " 13,245,000
Flight Operations Facility - 3,600,000
Environmental 'l‘esting IR ,
Lgboretory k8 " 26,482,000
Site Development and Utility | o
Instellations 18 " 4,540,000
‘Leunch Site Facilities
© Preflight Operation Facilitles © 9,100,000
Crew Preparstion Pacility . 1,200,000
Composite Spa.cecnft Preflight 'I.‘es‘b ,
Fa.cili'by ‘ 5 4,000,000
TOTAL FACILITIES : -~ $7h4,300,000

"

A deto.iled d.escription of the preceding racilities is

preaented :I.n the Amended FY 1962 Budge'h Est:lmates Book.

ﬂ
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4 G, Funds

Eatimated R&D funding requirements for the Apollo and

certain related projects through FY 1965 sre 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-

craft development and fabrication. Costs of related projects

and 1a.unch vehicle procurement bring the total R&D and C of F

estima:bed cost 4o sbout $2.8 billion through FY 1965.

{111, Coordinated gperatibn's Plen -
It 1s conceived tha.t the operationa.l phase of Project Apollo

w:l.ll be: orgmized in & manner similar to Project Mercury. The over-

all qurations direction will be by the Space Task Group , with support

- yom the Marehall and Goddard Space Flight Centers, DOD, U. 8. Wea.ther

Bureau and contractors.

IX. Project Results
Project results will be processed by Space Task Group through’

direction and coordina.tion of contractor, GSFC, MSFC, and DOD efforts.
The procesaed results w:lll be reported in the form of public releases,

technical reports, technica;l. conferences , motion pictures, and

apeeqhes before technica.l societies. All such 1nformation will be
coord.:l.nated with a.nd a.ppraved by NASA Keo.dquartora prior to’ gener-.l

relen.ae -

“ |
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CALENDAR YEAR 1962 1963 | 196k

1966

Design a.nd Engineering
Test Spacecraft Fabrication . _ —_

" Conceptual and Test Spacecraft Flight
- Pesting

" Apollo Spacecraft Febrication

Landing and Escape System Qualification ‘ |
Apollo Prototype Orbital Flights _ 1 - —

Apollo Orbital Missions

- -

Figure 3. - PROJECT APOLLO PHASE "A" SCHEDULE




W

PV VST

R

L : o T AL

A . - VU TONIS0) SO
: . =
T=

<= . PP S ST NSRS P SO P S, .* © )
SE e . - 3 LY (o 2}
Y e o .
R . oyt = |*
. ,.

P
i ; —-—t

o -
! . Wy T
e . : o » S

s WPV . V.h - wJ__

R CRER

¥ : ] tre et it e a0t e o marf
. 2 : =
A . . SIS,
. = 3 il
W hI\! b "l-—-!rll; .i-l-l ,
t Py ¥ < .
' o - s
: -
L - - i al 2
1 — [ UTRURCI Utk o
1 |fea . N : = 5
. ar o .

t -,

]
}
Ydia

o e oo b (M B AN

s

=
]
'
2
3
i
J!

B i) e . Sy i AN .,
i = - a  nlls s+ 1 et B o ol PR N O P ety J M )
b ; “n [ [N . - PO - - N ¥
’ [ H L Tl
R = o , - S 2 <
) o . —— i s .MIE.A e N
“ <3 pras— FIRIR ETRR T 3 L blatoiy e [
i 1= - . mo
i
| a4
I\ O

(s - —

qGnt - e i * =

” ] . , . ..u.d

LR — o——T—

k Ml.... , e o Al ¢ o A s o e 2 3 i A |—u.lo;

b F A - & AR . - .

1t - . . P o amnm amcren mifyish

" .—-..U b b e B A e § i s o b8 RO

P

——

- Landing’

-+ Pests

circult:r

FiFemyYeoy

Celensdnr Yeor
T

scane and |
nONTRCOVED=
recoverable
Escape and
 Landing
- Bystem
Qualifi-
cation

craft Orbital
Fiights

JISSICN -
L

S Qrbit

“ sble)

: + Orbital

.
%

"~ {super

Littie Joe IT Apollo S/C

Saturn C-ln Test S'p'a.ce
‘Baturn C-1 Apoll

Y

‘Little Joe II Conceptual :

7 VEIOCL

. Saturn C-1 Prototype 5/C

| savum G egt SR,



2 A e - e

APOLLO AND RELATED PROJECIS RaD FUNDING REQUIREMENTS

. FISCAL YEAR - '1962 1963

1964

1965

Spacecraft Advanced Technicel Development 10 18

Spacecraft Flight Frogram
. Orbital Flight Development | B iy g 75
m'gﬁ-'sl:eea Reentry Flights | 1w 13
Apollo Spacecraft N 50 o8

Launch Vehicle Procurement , 33 153

553

286

1k

651

295

' TOTAL, Millions of Dollars © Tase e

o

Figure 5. -APOILOANDREIATEDPROJECTSR&DIUHDE@GBEQJIRE&EHPS
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