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Thé presentation covérs the evolution of AGENA configurations from '+ °

.the early beginnings under WS-117L, through the AGENA A, to the present .

‘day AGERA B. ' The evolution fram three basic configurations to the :
‘. multiple configurations serving the present array of militery satell:l.tes B
is outlined. The expending role of AGENA serving other govermmental ..
agencies such as NASA is noted. - The role of AGENA as-a stage vehicle :

offering not only orbit mission cepahilities but -also ascent-only mission
capebil:l.tiea is recognized.

Ana.lya:l.s led. to the conc].usion that-a. single vasic veh:lcle could
‘be_ produced that would be capeble of fulfilling a satisfactory portion R
of the requi ents of each program. A comprehensive study was initi- Cetlin
ated to dete " 1f a configuration could be selected to achieve

standardizatiorf *The results of the study were conclusively positive.

Charts used in the oral presentation are mcluded. in this brochure tor.
. your referencc,

B There 1s a discussion of the procurenent cts of obtaining the
,Stabderd AGENA on a -competitive basis, utili a fixed price contract,
.. The advantages and disadvantages of competition tc establish & second -
source at this time are discussed. Likewise, utilization of & fixed ..
price type contract at this time is explored. Conclusions and recom-

. mendations are presented regarding the procurement’ espects ‘of obta.ining
the .Standard AGENA at this time. Bolicit:lng ccmpetition for estab-
*lishment of a second source and utilizing & fixed price type -contract .
at this time. 18 not feasible, practicable, nor. desirable. Charts used.
in thie portion of- the presentation are.algo inclided for rererence. .
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* 'In early 1959 the capability to butld a restartable liquid engine SN
was-confirmed at Arnold Center. This one fact immediately allowed EEPR
the use of higher altitude orbits vith practical weight 1ifting capabil-. "N o
-1ty using two stage vehicles instead of the Wree and four stege . . o
. combinations then avallable. ' A vehicle was configured, called the R

“AGENA B, and-assigned for use by the multiple programs using the AGENA A el
.The level of development of the respective mission payloads was substan- . AR CLER
‘tially higher at this time; therefore, the increased capability of the . o
-AGENA B enabled each progrem: to specifically identify mission requirements. - - o

‘However, the background of minimal mission capability which prevailed . . | B
-continued the. development of optimized vehicles for -each program. -8ix | . .v v
.additional configurations were defined in threeq ‘Programs; -two Discovergr,_ :
‘caused by engine develoment status; two MIDAS, cauged by. progressive. R
;Gesign improvements;. &and two SAMOS, - due t.,b_d.;l.ffg’rent missions. Status
.0f these configurations is as follows: R A T ST SN

> Configuration :»
" Discoverér |
- Discoverer: -

PL

’,

©'During the design and test of the AGENA B, recognition of the
‘capability. of the vehicle induced several additional programs to consider-.
its use, a process which is still continuing., The development defined

:for each of the three programs Previously mentioned is also progreuing.{ Fe
-as approved. Each is being pursued using the optimization technique ’
.'that was necessary due to ,"state-of—the-’e.rt"'at,the

inception of WB-117L.:
.. Limited capability available at the start of W8-117L démanded camplete .

"Following the optimized vehicle concept, 2leven ‘more configurations have _
_ 1 4esions, with two steps in one mission;
:{2) . one reprogrammed mission, with program schedule ‘and :costs causing -
/an increase fram two to three configurations: ;

‘missions; one Advent; ahd one MIDAS, requjired
apa‘p’ilities. pro )

 (Reprogremned. frau
> Configuration 11).
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~Advent

'""MIDAB,'.Ser‘:le'ai‘-I‘v‘-..' e B

.. At this time, four ‘additional missicns are being identified for-
‘the’ future with:at least twenty- fiighis. planned.’ dOne, SAINT,.) each;
“two,” BNAPSHOT, 4 each; three VELA HOTEL, 5 -each; ‘and’ four MIDAS, '
Series V, more jtllan:"(__flights_. RN N

-

[

II1 - ANALYSIS OF SITUATION

.And ‘at this time four more are in the final steges of planning and " ;.

procurement, and may be subjected to the s2me. technique. Several months..
5 8go 1t became overwhelmingly evident that AGENA had achieved a much. -
i"larger role in military space systems endeavors than wag originally .
“envisaged for WS-117L. In addition, other agencies such as RASA vere

AGENA was also recognized to ‘require. not only orbit mission capabiliti,

“but also ascent-only mission capabilitiés, e.8. the ability to serve
. many and varied. spéce missions and payloac_ls._' o o : s

Analyé:ts of the several configurap;téns’ .cJ_.eaCr]‘.x “indicated a

- The extent to which con , de

‘. plications have changed the basic conc ' AG ' 2
- on the ability to: produce a single basic vehicle capable of fulfilli; RERIRREIE
an appreciable (sa:_h:l,sfactpry) portion of each program's requirements.; - <. . .
It was determined that a camprehensive atudy ‘should be initiated to - ... :
review all- Programs, classify. all Mctionsr&'mgn' and. peculiar, and

, :

echieve stendardization. - - f
t

;
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- In the study conducted the feasibility of placing a Standard . .
AGENA into final design and production was established. 'All programs
‘were canvassed throughout all. systems and . subsystems. All functions
were assembled and categorized--common and non-cammon. All functions A
were compared, 'yith-‘equipaqnt capabilities and .equipments were selected. .

~having common functiopal capabilities. Modifications, minor in nature e
] rmined. All individual: progrem "’
rized such as life, power,. at- .

_ A design c ttible. airframe was conceived, a mockup was.constructed 5
~and mission common components.were installed. . Provieional space was

. set as T, On peculiar functions and related components.. 8,
-8 single’ vehicle, basically simple in design, and meeting all program :

. requirements was established.  This vehicle has built-in.adaptabi;ijhy

for advanced components without basic design of structure.

A modular concept is -employed  in addition for flight and mission

- Vehicle equipment has not been co-mingled with payloads

: .Peculiar equipment or with additional.vehicle. equipment .
‘necessary for & particular mission. . . L

is used on orbit.‘addit::?l equipments are loaded in. §paces vhere -
. provisions have been made’ for ‘these equipments. "When not required,
. the ‘equipment and its wiring harnesses may be left out. I

| Ra7AAeD .




‘Contractual arrangements further inhibited wide spread generalization
of vehicle requirements, hence standardization has not heretofore.
been a subject for; serious consideration.. A :

~-Times have ‘changed as has been pointed out above. The use of §
AGENA is expending and- the nmumbers to.be considered are ample enough’
to require that the vehicle be engineered:for production. - The expe
rience and know-how accumulated over the past three years coupled .-
" With the results of the retent study add to: the. desireability and

practicability of, standardization. . ..

A AT

'V - ADVANTAGES. OF STANDARDIZATION., . . ... =~ = . o
e 'l'echnica]. coﬁsidpra'g:l_.oﬁé.;._ e ' '
© . s Standardization vill facilitate production and permit
the exnpl.oalmient of dommon tooling capable of higher rates. .Special
Jigs and. Other tooling would primarily be limited to the mission
peculiar bits 'pgls;{‘;rpctppq ».modules and other assemblies. - o
. ...-'.:bs  Line ‘production techniques automatically provide for
~lower costs. and firmer scheduling. : B
R ’ . ' :

©© . lie. .Basic vehicle is mot committed to & progrem requivement
until ccmplete_ , thus allowing the best in flexibility of assigmment.:

. . d.. Test practice in present programs is to test at levels
+ of successive complexity. No change in this basic policy is contem-
. Plated. Contrary to present practice but beneficial, single test - :
~-specifications .and written procedures are spplicable to standardized
. vehicles. As test experience is galned, additional simplification’
WL vesult. o T T T
..’ e. The processing of vehicles of: different' configuration hasg ’
-‘caused duplication of checkout test ‘facilities under present practices’
"This has been considered preferable o continuous modification as ..
- production proceeds. Standardization will permit a single checkout
“line for the basic vehicle geared to higher processing rates with
. reduced equipment end facilities required. - . L '

Co £ Checkoutofbe.sicstandardvehicles.aﬂer mis's:i.:on"- equip:
- /ment modules are added is a ‘separate operation:equipped especially.
- for' the total vehicle being processed. . . ' ‘ R

. & e test results of a vehicle flight, or ground test will
,~. - . be-directly applicableto all programs after.standardization. = -
f.7 . Fresently, vehicles are considered as. separate, design problems .

o0rA Lo ..

Neither were they considered compatible with schedule requirements. . @ /- - )

N

PO 1T

P T T P X A




and._applicetion of test resulte nust be made by inference. o )

Jhe Stendaxdizetion providee for ed.ditione.l line developnent
of the Am and product 1mprovement by scheduled production blocks
'beccmes poseible. o . o

o :l. Standerdizetion providee adeptebiuty ror edvenced
components without necessity for. chenge in beeic design. T

: "' §.ALl the ™1ities" are enhanced by atanauuzauon«--‘
producibility, accessibility, neinta.inebil:l.ty, reliebility,
mterchangeability, ete. ‘

" k. Weight penalties normally expected to be ueocieted.
":with stendardization are non-existent with 'but one. ezcepticn--
Discoverer on ‘I‘HOR». -Refer to the weight comparison cha.rt. '

Progrming coneideretions

a. 8 zation will promote more efficient ;product:lon ‘;‘f
programming acti ty., By separating the common elements, the AGENA

' can be budgeted‘and scheduled on & production basis with an orderly -
progression of blocks. The block conceph:-foraconfiguration purpoeea )
: while in existence for small numbers of vehicles in most progrems,
.. becomes really effective when total numbers for all programs are -
" considered. Bulk procurement of subcontracted camponents mey be -

: encou:reged as well as larger lot production relee.eel.

b. The programs ge:ln fram etend.e.rdiza.t:lon by having the - .
- capability to use any basic vehicle coming down “the line. ?resent
" practice allocates vehicles at an early date and exclusively by
;... contract. Any malfunction or accident to the AGENA can cause a
ap leunch date slippage months in advance.

_ ¢. Development of mission packages need not; be paced by -
" AGENA production schedules. The totally integrated vehicle, .which
has been the rule of the past, required payload completion dates

" the assembly process, four to six months prior to launch. Stand-

-,. ~ ardization of AGENA would permit this installation jJust prior to
‘. ‘the system test period, normally two to threc months prior to launch.
~ Development problems and slippaeges on one mission package would not
" hold up another program activity. The Standard AGENA would accept .
. the next available mission package should euch & problem exist. o

‘ a. 'me Stand.e.rd AGERA will .bc' p:,'ocured on.a c¢ontract se;pa.rete
- from the payload or. mission conu-act.

of costs will 'be :lmproved e.e Vill

@fficiency of fabrication and -
‘ * place. in the production

" 4in sufficient time to allow installation of. flight hardware during : - .. ", ..

The eccmulation and segregation "

S8ZA-62 . -
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s, ‘,',umggméh'i;_,cdnqideratibné AT

- -8, Standerdirzation will ‘facilitate management . control S S
-vehicle develomment and production -through . a single. contract for e _
AGEFA effort. 'The single contract will assure more accurate gudit ..
of effort and more .preciee cost determination.. Under present practice .’ .
all. costs are collected within a glven program for both complex and ' i

simple; vehicles. Resultant cost analysis and negotiation are now tod ... . :
dependent on experience .and Judgqnegt_.. L] -0 R .

, ~ 'b., ‘Program management would not be: .:hamﬁg:'t:éd;.by necessity .
of precisely meeting a specific launch .date. with a standard AGENA. s

for meeting any. ae,riélsu,'ot.'»lq.unglhgqte,s' wﬁh.éa}ch;‘m having equal ' . e
importance. ..f.fhis.,wad,_.,regucg.'_oﬁé’i"—'-"e’x@pha;siq‘”;of effort on any individ- .:i... R
-ual AGENA to . the exclusion and detriment of following or preceding .. . " . :
. vehicles... . ' | SR , Co IR

5@ Tt is expected that ‘the continued technical development:

of the standard. hicle will benefit from a single line of direction
. and be given support by top engineering talent. The present . °
“contractor qrge.n"‘;zatiqn,; for development.of the AGENA, has been = -
- derived by dividing and denuding a centrel e

. n ddation of, this’ effort.in so far.’
--88 1t applies to AGENA. ' L A
i ¢. Advanced develoment .of AGENA ie.presently studied and -
" .Justified under each individual Progrem. -It'is recognized that*such -
- : : .am gree. - Menagement of this = ...
~-type.of effort after standardization would be under the AGENA -contredt;
- and applied ‘to: vehicle capability changes. .Advanced development and :: ..
‘a.pplice.tion.of_mi‘ssion -hardware would: ' )

Temain under.the progrem contract,:

& logical conclusion of, the ,de'velopment; apd
beginning of WS-117L. ‘A vehicle mey now be . | . .

ns W ich kbve been: established as = . i
: vehi:lemaybe quickly applied

e P
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. This is particularily interesting since the basic vehicle .
‘is an ascent vehicle whiph because of its excellent design and built-
-in characteristice may dlso yerform for on-orbit missions. It has -
.developed the a.'bility and the capabilit.y to serve many and varied -
‘space missions and payloads. - o .

, - The applicq.t’ion of recognized and e:qperienced develoment

i pz:ogrming, and management techniques to. the common elements
making up.the Standard AGENA can produce a reliable, producible )
and maintainable vehicle at miniman cost. - Its. ready. adaptability

and responaiveness to changing program schedulea a.nd requirements.‘
'is clea.rly evident. .. '

T

N P A

{ " The degree of independence which clea.rly aif'.ehes to the
doncept .of ‘a .Standard AGENA' undar 1’% "’p‘i'écurement contract
_opens opportt;nitiep for; - . .

l(ore eecncmica.l produetiom

‘b Beﬁr-reliability o e _

' -Accuragy .in the co].lection of '-'coats 'ani.better' -
" future pricing. o - S

P A Mo_re freedom for the progrem offices with less -

. .. worrying to be done about the vehicle. .

e. Better opj)ortunity for planned product improvement
- in both vehicle and miasion payload areas.. s

s Ihesea.rebutai’ew oftheadvantagestobegainad ﬂ.here are-
;00 "cona,®. only "pros” in this technica.l a.naJysis
: Standardization of the Atmu B. RS







Inconsider:lng 18 th
AGmA:'c'ertg_iz;?assmnti ‘ en “me
- -investigation to Televant areas. i ..

1.’ 'Becand Source. Comsideration 1. belng given 4o thé: feasihility

“and, practicability of soliciting competition from industry 4o establigh . -
+&.second source fjof’prgquctidngf thestandaraAGm T

oy
‘ '

i Price ‘Contract. C@ﬂaid’e:atioﬁ}ip'bemg given t6 the -

.On & fixed price basis to produce the Standard AGENA.
3,11480 rodfiction.”  IMSG Wi
2 Linited number: of Standard AGENAS

.
" *

b, “UniPorm Configuration. It is required that ‘identical config-
uration .be. maintained between Standard AGENAS' Produced by IMSC and the

5 Delivery January 1963. Delivery of’-"'til':;'é';ﬁ?stﬁw‘ AGENA
10 Tourelhy Sy 1963 o TR S

“IT - COMPETITION - SECOND SOWRGE . < - B
_ © In’ considering the ‘establishment of a second squrce’ Bylioligitin'g"; .

" industry on'a competitive basis, there &re certain advantages to obtatning .
.. .competition. o R T e,

- 1. .Adventages- "~ - - Co

"7 7. been produced st Some congiderable tine in the future.

. B YO -Bé.ck-u'p.'“'Estabii'shmexit‘or'a‘séébnd‘sbﬁi'ée‘ibuid' provide -
the Air Force with a back-up source for AGENAS if vhen needed. . .:

Lot

source  makes use of mo

TR
Coaviag

e Uttlizaty

 26nsibiilty eng Practicability .of contracting with' the second source - i s s

. . l.'
T BTN s vy g

contigue %o’ prodice’ AEUAS, tncluttng’ | . |

o .--'-os..’-?"?'-‘.:%a‘.

o of Industrial Base. Establishuent of & second < . S




ranotesdeveloment &nd advancements of 'U:8. techno!
mightalsobe givgx_: to distressed labor areas.

" 4. Industriel Relations. ent -of & sacond’ source -
-ténds-to promote industidal relations throughout .the United States by,
spread;ng oux_-“production_requirem_enta'.. Co e T e e

-0ld source. should: promote :lnte,res_t

. Ganpetit:lon between ‘the new and .

.- &.  Duplicate Costs. Establishment. of & second source would
entail ‘certain duplication of costs to the Air Force., Such items as: |
Tacilities, ‘special ‘tools, test equipment, management and overhead - ::
are estimated _at'a'.pp;:@bdmstely_' 10 million dollars, with én immediate -
cash outlay of 5 million dollars. C e S

i, . bv ‘longer Tesd Time. A -second so
8ix months more pr te
Teady to launch. ' An additional e _ .
complete design, .work' statement, Procurement action,  source selection, -
and award a contract.. Thus, total, lead time would take *pproximately:
14 months more to get the first AGENA from a second: source. RO

Need Firm Configuration. Unless 1t 1s.desired to go

) nary design stages with a second
source, a reasonably. firm configuration is needed to -80licit compet-
: ' : complefaedby,mscmti.snotin‘ .
:state such that it can be used in S

PR
B3

soliciting competition.

over the program. Moreover, IMSC would have to create a’technicel .
liaison office to assist the second source with technical and -

manufacturing aspects of the ve}_n.cle.,

If there should be s, cut-back in the
problems of which contractor to reduce
AGENA production and deliveries,

*efficiency. . . o
' It is axiomatic. that. mity of work-
a8 additional

: : f. Reliability Decreased.
.. ‘manship and- thereby re

-+, Introduction of & seco}
- - upon reliability in ‘the

logy. Assistance’ '

Betablishment -of & sacond’ source -

L ¥nite are produced. |




‘3. Requirements

.".from IMSC in order -to benefit
- capabilities. :

" preparing ‘their quotations.
: 'progrem. should: ba.ajbtractive:.

. of winning'the -coppetition.:

III - FIXED PRICE CONTRACT

have strong

-tooling, production . planning,” and, production lear
K ‘AGENA must

: hpm:ﬂmatelym Bgopl’é' and'cqst-a.bout' is.pilliop'._-",i‘

L ' . . . .

- - b. " Incentive." Cbntrafctora-pertoming 'under ‘a F:I.xed Price. "
contract ) ; - T :

R a. capability. In order to obtain desired compet- \
© -1ition industry.must: have the- technicql ability, racilitigs,:manpower,' SR
- and financial resources- to accamplish-the task. - These capabilities ... Sl
© ~are.present within our industry, but close guidance should be obtained - .

. A source list ...
,can be developed: fram companies known to possess the required x

from: their experience.

. - guration. ' In- order: to obtain desired: compet-: i, ti: i .
- ition and not repeat much of the study and development work which IMSC

concept, it is necessary

to the potential ‘sources for use in: -

L ; desire. - Thé:poten'l;ial second sources must have P
o.-a desire: to underteke: production of ‘a ‘standard AGENA. The over-all

there ‘shouid be good opportunity for .

& reasonable-proflit;- and ‘the. company must feel it has a Dossibility ';_f_."",', . .

d.: Lead time. Establishment of a second source involves .-
such as procurement, engineering, - ... ...

curve. Programs - -
duled to- absorb this

-start-up costs for ‘engineering, tooling;’
' t for a new source -

actur: - 11aison ‘group to:
- Ihitial .requirements Would be.

s
e

Y
‘.',

' a.’ Less Air Force -contract management.  Under a Fixed . - RER IR
Frice type contract Air Force contract administs : LR

There 1s no ‘Tequirement for complex records-and i

*" Adr. PForce over. contractors’ govermment. property records

the continuous requiremert for suditing end approving a1l
eXpenditures 18 obvieted.. it :v.o, b e T o

;:,mir«g;ﬁéienéj,'-make" S |

£

It should.-also be ina . oL

2IVWELL be necessary: [

ey o

BASA G g e e
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L e

iitem under. & Fixed Proce -con
‘contiract changés and increa

;b;-om;it'deliveriea, and reduce
f‘p_rof,its. '

packeging, etc. This information is needed SR '-
BRI 8 in order to submit Fixed Price proposal. At - i : . .
*. % this time no procurkment data - i

. 18 necessary to negotiate a contract smendment each time a change is
- desired in the original terms or ‘specifications. It is not possible

3. Reguirements

&. Procurement data.

on a Fixed Price basis camnot _ o
. procurement data. . Potential contractors.must have & well-defined, _
- precise deseription of. the item on which they are to bid 80 that fair..

| -and Teasonable prices without exorbitant, contingency fectecs may be. ..

.. the same.or like items,.

"0

c.. Less overrun Possibility. Because of the incentive to ;-

costs and maximize profits there is less possibility that ..
acontractor will overrun his contract price and cost. the .govermment : ...
more when tlie contract is redetermined. oo T S

Therefore, Procurement, .of undeyéioped
tract will inevitably lead to more e
customer and the contractor. .- ..

. Thig knowledge may have been chuired; through prior purchases of )
’with-the‘_»type of item or-detailed. '

costs in ord.e‘r"l'o.ma_admize their = o

facilitated. Under s Pixed Price . .

are available on the Standard AGENA.

issue CCNs to be consolidated and LN

don . ‘auditor
ey - contractor.

’

-Solicitation of industry for quotations

be made ‘without complete, detailed -

The procuring agency. should haye
which should be paid for the item.

-

)
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and accurate price Gnllh’ﬂis- . Utiiization of & Fixed Price conu‘a.ct '
‘should not be attempted unless there is assurance that & fair a.nd. ' .-: e
rsasonable price may be obtained for ths Goverment. I S ‘a.

L S
£ S

x
* .

'IV (X)NCLUBIONS

- ,5 L. Ccngtition :I.'or Establishnent or ‘8. Second Source R
.. & Ho firm configuration. The Standard AGENA conﬁgure,t:l.on ‘ .'ﬁ"- S
) is relstively unstable at this time. IMSC has campleted a feasibility . - KA |
8tudy and & mock-up. However, the conﬁguration certainly will cha.nge 3 e
before canpleti.on of flight tsst. _ . ) ) ) .' ‘-,;4."

TUNTAmN . fisiaua e s

b.. Second source problems. Introduction of a second source
to produce the Standard AGENA will create mam' additional dirﬁ.cult
+ problems. Close technical guidance will be’ required by the new source,_. -
- This will require ‘additional IMSC manpower for which the Air Force
~“will have to pay, ‘Likevise, the Air Force ‘will require additional
N ma.npower to exerc:lse surveillance over a.nother contre.cfor. '

siderable time before the Air Force would accrue. beneﬁ.ts, if at. sll, R
;'frcn 1ntroduction of a second Bource. : ci

, d. No back-up requirement. Ba.sed upon firm and program
: requirements, there is no need at this time for a ‘second source. ’-IMS_Q,
) :I.s capa.ble of dclivering sufﬁcient -quan tity to.meet. our requirements

A o o Co Lt Mahwe e
TR R T TR T WG T I T ™ A TG T ot

A ‘e. Camnot deliver by Jan 61. If the requiremnt for launch
- of the Pirst standerdized AGENA is Jan 63, it is not possible for a ’
" second source to deliver the standardized AGENA by Jen 63. .

x"v mmcxcomcr | ~.-f‘,‘-. :

" 1. ‘Desirable. It 1s desirable 4g- contract on 4 erd, Pr:lne
' 'ba.sis ‘vhenever conditions are- such thst this is i’easible. Gl

o 2. No murement data. The Sta.ndard AGENA 1s presen'bly in the
- 'develcpnent stage a.nd procurment data are not a.va.ilable at this time

Disadvanggss -versus advangg_e_ Thus, :Lt sppears that the
disadvsntages of obtaining

the Standard AGENA hy.soliciting eempetmoi'
and. wr;lting a. Fixed Pri)ce contra.ct out-weigh the advantages at this timei-

VI anmmmons

»' C e . ';
TECRL S AS e T g

Approval"of*thc K-

ot S ot S




Write & cost-type ‘contrach with IMSC.
nt data. as soon as possible. - )

v gt

‘tmédistely and obtatn”

4 Fixed Price type éontiact st &,
 Jesign, manufecture end fligit. test
been proven., . S T

.
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