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- 2 of =Meriean military personnel and under the sponsorship of s

A sateuifel_}ss’ftechnicmy feasibls,and in 19)1'8 the Air Force,as

;—: independent service, requeeted . tc establish a AN
i prog:-az@ﬁfp‘r.uthe‘.fl;mther investigation of possible satellite develdpment. - ’ Ty
:_‘"' lhring the_‘,nexf jfeiv years, RAND etudieé. the pro’blem under the code
'r=' - e By 1954 o |
' name mx Feedback. Afhe conpmypemrted that. a space. vehicle could L
be .pla.ce;l in anAo:{Lit Wby a rockst powered boeéter.
_f RAND »'p,ers'onr'xel. »z‘ec'ogeized 'tha"r}’mmerous e'yetem; cOnponent development h

problms ead.s'bed but eueh hardware development ‘would not req“ by

v mmonncnon gL I T

N X . e Py .
R : - . e

o Since the eiose of the ,§econd"Workd War American -

s nﬂ.l:l:bary ‘ssrviess hgve been actividy interested in earth-circling’

eateiiitee.Pertieenf German reasearch came to the attentior

S, T

R L

te. C. i .

LY (8 - P

- e :

‘the RAND Corporation undertook ﬁﬁibility s> dies

'y

radica.lly new 'bechnology or- e ?rmous costs B




A_,_',.-'Aboi:.rl;. ﬁiig time RAMD was completing its study,’ the Air Force i

: esta,i:liahe_d 8 :i-e's_eazrch and dgveiépment program on an adf_ariced .

ieconnaisaqhég.[sﬁtém,

J

o managing the progz:em.called Project 13154 hr Force “pers‘onﬁel maae

tn:benaitie’f;eaéibﬂjl'by:s:hﬂimga ﬁcmding'such critical componént'

developrmt areas as satellite-bom e-lecﬁicgl pmr .to:: pqni.pmem‘. opera.'tion ' * '

/ °°mponen'b liability in a satellite enviornmen'b.

" that year; : awarded L .
. Gonaequantlx, i-—-&-uaﬁ Wright center 3w design study

ST contracts 1;0 Ra.dio Gerporation of America, Glenn L. qutin Company,

o 'Lockheed Ai.rcrart Gorporation.for the purpose of daterhining :I.f_ a r

.recomaisance m satellite system could be developed yithin a ?'Si,‘!;:::':;}'.: ER
'bime span which would warrent a full seale development ei'fort. :

These'Pidd. Piperlstudiesti .o Lo e
| ubmi‘btad b}' Takl* three contréctﬁrs showad_mnt. t.he

systum oould be developed R@

ce et




“WLth Whese posttive reports, ‘the Air Force fadt that i 4ol

1% could begin hardwire development under tle title WS LL7Li .

. T}ie Air Reseack and. D,eve}.dpmrrb-~.¢ommand beleived 'that. it wouiq"'f -
" be bésf :Bdr'ﬁe_’&berﬁbévelopmnt Division located in the Los Angelss area. it

=

. .e'.‘mmz;xo's Angeles divisibn-mmgeg-‘»’i“ R

ff"to .’n“ managethe :progrém. _
;d'ae 'ballistic missile ﬁl—: top na'b:l.onal priority program and -

.since the/‘].l7L systam would have to use 2 missile asm
“he - cA:-,c 0'/' locy T on was

N temmt to remove B

.' the ﬁ.rst staga booster and Wm po‘bentciil B o
... military satellite - o
o _’vareas of: conﬂict“bhhe‘encthe"hm poké;ms Dur:.ng 1956,4management L

-"Q. : '1
A .A; ...... --, .
[ 3

ﬁmotions p ed from the Wright center to \ha miss:.le div:.sion.

..
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Personnsl ﬁmm both Wright oen‘.ber and the di

comb:lned theh' ﬂ-:- talents in the' preparation of .a WS 117L
c T ‘ Msénnj—r‘bn au-/hn-/:es ,/nch

RPN N S .

: _.- MWM Secretary- of 1'.he A:Lr Force Donald A

o S P T
- _ w;MM 7"{\‘}’)’ o !m'ta/’/
S Quarles, and tln Predidnnt's Science Advisory . comm*ttee)f//’ rovecd /A, /’IM

2 n-om u,,ited Stabes 'ben:itory. The booster or first stage'woum'
. N k .

. flﬁe an,j.n'bgrcon‘binanbtl ballistic missile which would fall away
“when the engine burried out at shout 3,000. miiss'froa the 1+ +h pad.
The seéond stage would be &he orbiting %rehn‘.él‘e, which would have a

o -y inioew propulsion' 'system_to,., supply the ;ié'é@saary power’ '

' The vehdile. would

where an orbit would be aasumed, anfn‘beml:coptro « gould orient

.|/ the vehicle in.fhe}.-prQPep- attitide, A




Mea;uwhile in March 1956 an An- Force board convened at S

' Wright -center 'bo study the Pied piwer designs ani 'bo recdmnend a-
: contractor for haddxare development. The boe.rd recommended Lockheed
as 'bhe prime systems contractor and th‘ls a.ction tras subsequently approved

» . ,
: hpartmeut. of &fenae. The Air Force forma.l]y awarded the contra\.t

o to Lockheedts Missile and Space Divia:.on at Sunnyvale’ c,ﬂjf“ ia
: on 29 0cto'ber 1956. | :: L | |
A : L L T
.’




Thh davélopmen’t plan had specmed .332..1 mili:l.on for .
o fiscal 195,7. : However, daapi‘be the program s high national o P

priority, there was a. onin s&'uage oi‘ f‘unds during the enauing'- R

- mehe.mnm: mcdmﬁss daparﬂneﬁtchndraj.ready planned e T

. fiscal ,1_957'budge1-,} and ,‘qonsgggenuy mmwgs;gf;m'.ug whi&e.'._::_

7. the budget was juggled. (st

o
.“\

during : »7
; _’.Subsequently /{this amount was incrementally increased to a total R

of 313 9 mil]limn Tl'a Wes‘bern Development Division rrnda reppeated
'e:fnrts to relieve the aibua'bion. with no appreciable results.

or .greater j.inpo;'tance.‘ was iia?\exreme(l conservative

aprroghit Assistané Secreta.ry of Defense ‘*uarles {'bé the entire program,

*Qe would not authorize the fabrication of mock-ups or expermental vehicles. :
Hu wanted the devlopment to continue at a §low pace ,n\be condue ted ahong

convent:.ona.l linea/ Iith,m:l;n:lz:hal flight*:barget data Lo ume agter '

DR
‘ .

.1 January 1960... Aside AL '%! adout

“the usefulness of 'a_m;i.iita;y satel]ite,pn'flj.fp_re. was conce: ao¥er the

.

~ possible political ;-,pei'cuésiomi-arisii from'the use of a military -




_ ‘8pace .vehicle,

. : i a o R
. . . /w » . L
| ABEA Rt Al O ROl A MR ROk R O T T T wakdele - - §
. . . 4, . ‘_/ . . o .

. ’ ' . - - N ) T -

‘The dlund nmtation'afﬂ the defense dapartment"s genera'xl

.'attitude cmaed:{l.’in program activiiw to be cha.nneled into component ‘/: )
 On'® Shet se,,,,,/, af #vm,

rgthar than totiai system dévelo'pment.

K

"I;ock.ﬁeed began 'satell:_i.tg air#tame design,.-étﬁdies s iniestigated ’

' 'sources =fx ,for satelli'be-bord amd.iary power énd attitude contol systems,

| selected o
and seﬁuiod-:i;—s satellite propulsion syst.exu whioh would be

ava:.la.ble at an. early date. Indeed ‘sSome. tehhnical progreas was e

", equal ' s - ' EEE
mads but ‘of waxze imppotance a contrac'bor feam had been mxkx a.ssembled Lo

T . el :-..'.A -

and a bmad base establiahad .t’rom wh:.ch rapid expansion could grow

-

(based 1argely on hist rpt, ws ll7L, Ja;;-Deblégﬁ; . shopt hist % c}_mrc.r,z:.”-gy - ~,L

WS 117L, 19h6-1959)
Ax




/n J'c./}’ /@

division (rene.med Air Force Ballist:.c Hissﬂe Divz.sion

i ‘-;f':on 1. June 1957) mxnht submitted new development plan'wli-

‘. current ' '
fha-t :Lf the M level of

g :E‘unding eebti.ﬁued, hc September 1959 would be a realistic target

e date i‘or the ﬁ.rst Launch, -

o ’-";A',_ﬂﬂ .mimMOr ﬁ.scel 1958 and. Slh2 5 million for fiscal 1959--

-

vould enabldeeafm.ttlmmch in Harch 1959,

.:., ‘ _g

The ,Air Force Council

m recomemed the "deeirable leye_]{' of funds s but before
S - L DY Ty approval CSeviet ¢, vn Dunchecd

"“the Department of efense Wosddmapanone, the Ruseiep Sutnifk T on 406
Cow:m)‘ roliv,

co/ and e'mav’oona/ I’CF”’C(ISJ&.* z.

LORRG s x0T .

-~ ﬂ Fews Aoy s /a*/u- '-ﬁ( Hhe Ceii 56 Jovelonof
FoldXuuaoy:

Air Force eecrete.ry James H Douglas' approvaldtau ~r Feree

headqanters released dmnckimscxaockriny pert of the 1958 i‘unds tc too

idiviaion. When the new defense secretary Neil McElroy was br:.ecsed

.'on 29 October 1953, » he was so entruﬁe:fithat he 'directed

“e inmediat.
- release of the uelame, 9;' the‘1958 f'unds ,a.nd‘that the,’ll_;‘-‘:. “rogram

: . CooER S
proceed as rapidly as_gpod manss oo

et -

However, a more desirable lmir.n.f i‘unding->~r y

Y
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4186 .durthg.thé. crispszatmosphere fadlowing e the first

Sputni‘k, ‘both RAND and the Department of the Air Force urged thet

__Thor boosters be used in conjuction with t e\Lockheed 117L upperstage
to provide an early space demonstr-tion. Tn.addition two spe:ci;al;_ '

Edvisory groups created to consider steps for reviving _ Uni't-ed ',S','hates
. prestige areived indtpendently at the sanbconclnsion. ‘..

A'"...

-

. ‘: nd 'mjebMayy the. Secretary of the Atp Fofce a.sked for a.pproval ot

of a pro;ram acceleraﬁ.on based on thx.,expanded use of Thor-boosted

x Department of Defenxe's ' ,;'-._:.;_ .' .
: s_u‘ell:l.jbea R but/\deoieion vigps delayed pdnding the/activation of. the new '

e

4,

Advanced Research Projects Agency. The cverall manage'qen'b of._the_

S 117L program was ﬁsg—h one of 'bhe 'bakk oi' thé new agency.

. on 28 Eebrxmry ) the new agency'e di.rec‘bor k ﬂ)/ Johnson

é,p;roved the' Ehor-ll’IL_combn.nation for early ﬁigh'b ﬁests and. cs a

means .of conducting biomedical experiments

The . principal obstaclecto' 51171 accelera'bion reme.:.ned func. 2z,

L Not until June 1958 were the’ various ;&propcsa]s and ccunterproposals

S reduced to mﬁ OEP ZRE e




1o

' 'z'-‘e'oeived'-.‘e;r;qu'gh money to support:the fzbrication of the first 12

Lo v"ehicles-.' By :ﬂ_:ie time, thetota;. 1175 ef;f.'ort was under tue new .

: : agmewea oon'brol, the Secre'ba.wy of Befense _E__-a_._.g_making the -

ish:l.ft’ be'bween February and Jnne. R LR
C . B N T ’ {

Dnrinp December: 1958 the AdvancdResearch Proaects Agency o i
'I:hree

‘divided the origi 1171. program into/speos,aiized 'ore;jec‘bs 1«-\17#0 of /‘
these n-&d-lncl tle Ams es\a. ‘booster and. the et&r muii retaine

the-

The Thor boosted program : T ' ' ) o
;j.f ' and involved ‘space. engineerwng teat .functions y. ba.omedicel experinentai;ion,
o of . " | ' R
development/recovery techn:lques , -and aseoc:.ated military 311PP°1"'5 activities... S

i

W .
' H’evemmonﬁm.hj;er, on 17 NWember 1959, the Secretery of Defense

':traneferred the Thor—Agana. (as 'hhe second stage began to be called)
to the A:I.r Force.hn:hu: However, for any. prom chanyed, T-a‘::‘gg;-les
‘the Afr Force Balmtic Hiesile inivisiopiwoulet.héve to re‘cu:vea'

approval _ﬁ'om 'bhe Department or Defense D:l.rec'bor of Developﬂ'ant,

Research and Engineering.




The mor-Agena,booster-satellite comb:.na'blon represenfdd
an. eal;-ly and Exsboax ‘major Air F;rce ach:.evement in that. it was:
the first hardware comblnat:.on 'bo nrogress to: ;hmst routl.ne
\hmchiﬁgs and payloadi;"-x ;-ecgverx;s. Eli?hough -eaqh atage E
was used with o'bher space ha.rdware combma.‘bi.ons, the liml"or"ce . -'.'; 3

' ,foi'ﬂig"ttagts R |
. unded: thﬁ@nstagés togethey/moté freqeuntly.then any other R

: 'combingﬁidn. The original Thor-Age*xa fl:.gh‘b proposal was
i.n Jamxary' 1958, increased to 10, 13, 15-, 19, and then 25 fligh'bs

- 30 April 1959, - Shortly »afte::t.: f‘.l.rs'b complete fligh'b sucesses N

Dl N
3

-ha;moh, brbict;,,and capsule recovery--n a new production gnowth -
began in August 1960. The apprwed total moved upward frpm 35 to hl :

then to Lk, 60, and 65 by July 1962. of | nn;u comparable or: graater g

w | “peoduction ' .
rok had authorized ind&inite continnah n of ﬁl:tﬂtpdx to provide nhpmbb

-adequate,g mmbers or ::mrs and Agena.s for a variet-y of space projects.

(based largely on USAF Space Programs, 19h5-1962)




w\} . e Cheyter-2-
Ll LT meR-ADMAT:iOMf_'.;

IR November 1955 the Departmsnt of Defenee e.ss:l,@ed the

i';- development of the Thor 1 500 mile in‘bemedia ballistic miasi.le

v

| s WéEtefg'*
L -Deveﬂ.opment DJ.Viaion @“:‘“““‘*‘M’m o

had"ilet a letter‘."

T ."3-'1;0 the Air Force. By 'the end of the year the Air Force

Y = con‘lra.c'b ﬁth Douglae A:chqft Compaw to developm the a:i.rframe,

*;"aseemble the var:.ous sys tems, and test the entine*-package under

S “the. technical dtireotion of Rauo-Wooldridge wm the ba.clc 1og of

.‘\

= experienca# gained during the early 'deyelopment of the intercontinental

L be.ll:.e'bic missile, and with the . deoision to use oomponents and facilrbie

E :'; under develop'nent for the long“ range mssiles . the Bax Thordevelopmnt

) time was greaﬂg lessenedt /.Iu fact,,

1na1nurtean monms a.fter
-the contract award flight tests began

at Cape Canacveral, énd they




- For &: intercontinental ba]listio missiles 'l'.he Air Force .

ha.d let m/contractfte developmtx mﬁ&'}; B.w Spark Plug

et

there was no imediate decison on which guid.ance sys 'bem to s,pply to
: @(\ - : e :
the sL range missile. However, afber a series of program changes

-

e end.ing in May 1958 'bl'a Air. Force Bal'!.istic Missile Division defénite},
f assigned

* otk “the AC Spark Phgf“ﬂuld-h&.ased.&'the Thor ‘and the Bell
. . . m N T

system X the eerly Ti‘ban comhat squadrons.

.

. However, the AC Spark Plug system would not be ready for

until - ‘ -
flight 'bests mtti November, wh:l.le A:Ir Force planners had scheduled some . .

Thor developmsnt flights 'oetteen June and October to carry the Bell system.
]

»
’5“ b5,




,-’ S ,:;_ {
i

S e -necess':-ry ground equipment for the *radi guidamswouldbe rea.dy

- " at Cape Gana,veral and g s:mce there was no . interference with the

SRR AC Spe.rk Plug eyatem development, the A:Lr Force allowed tie eohedule
-tomstand A ‘

. """'Z’n N ey
' - from Cape Canaberal
mQ/aaing the Thor as the rirst stage booster.bnt without a

.. ',eginm.ng in'duly. 1958 there was a series of three spa.ge

3 guidance system A11 three were failures ook primarily due to :
B instability in: ﬁho-pop&om. rather.thanlm to Thmxq - -

ingédeqne‘ﬁe'glzid,enoe. o o . S

In the meantina, the Air Force Ballistic Missile Division

(3

_ was making plans for 'bhe first 'l‘hor-ll'ZL 1aenches from Cooke A:l.r Force : Base

& By Septemhbr 1958 the division had deﬁ.nitely decided not to use any

.~-

T

‘of the unproven guidance systems and to rely on ‘I'.he Thm:' 's autopilot

‘and electronic programnar. (contr -65, sup 15, annnd 1 29 Sep. 58)




But when this ‘décésion was made, the guidanoe systemswere
- 8till under aevelopmen:b. Develdpers gradually decreased the m&lkile-bnrn

" ,'_igqght‘of'-' the Emibxme badio-guidance -sys tus, While the inhe\rently.

heavisp all-nertial system geined more Weight. By the end of 1959
' . the -oﬁeretiona'ily'"coﬁgigured Thoi' guidance syotem weighed 1,800 pounds..
%wa.m ke B MM_.
. Bell had reduced the systems weight to lhO pounds ma.u.'s'}m four :

BRI sucoeee.mlly guid_ed reentry vehicle t'ests_ dm';i.n'g m§'9first nalf of,

1959. : The ame configured_ ystem was used in Titai ﬂiglrb 'bests
beginning in Febrvary 1960. 'I‘he_ Bell *qsv.s_tem'naup- contribu‘be_d- to
j the - suoceesml launoh of a Thor boosted satellite fnnm Cape Ga.naveral

-7 on 1,4pr11 1960._ RS

o - A% Vandenberg, o
' ; llAs pa.rt of the Titan. program, :hmx the Air Force had

- whackpx
launch

| -‘éaa;abuehee 'tw/tm.staihtimsmacmth one’ radio a.ntenna and '

' computer. ) However, by January 1960 one. of these installations |

el

: —\(\wae abandoned\snd conaequently, the ground guidance equipment

"'\

ot

e e i,

{,e was m available for other nm»programs

J/ S Deiom

-: ,\ VAR By\fkﬂs 1960, Bell Imd made addi*'iml “‘P“m"‘e“

N :"i.__ < ‘\ \{ h m méu A

o -r}"}" tf‘in the airborne/ rs

: (\s 1:J~'1~’ s . . .
XY

I\ 80. mondx pounds. : ability of ‘the

Sy ihnix boogter's programmed tra;)ectory, the division 3 decided o use s
P +he avatam ¥wv <n +tho Tharn . : ORI




Propulsion
Eor t.he Atlae ntxxi:q missile,. the Rocketd;me Dimion
- ! ' Wo .
v o:t‘ Norﬂi Amricen Aviation Oompany was devehping mmm

o booeter and two vernier engines w:[‘hh thrusts of 150,000 pounde and

. "::;'";hi gher for m ea.ch booster end 1,000 pounde ror each vermer.

In early 1956 'bhe My Force directed Rocetdyne 'bo adapt one. of ‘the

" i'boos‘ber engines and hunx the two vernier eng:mes for use in the o

f .Thor miesile Reclce’adyne wes/deliver tte required engines to

_“Dougles, ﬁhe was-gespbng:.ba.e-‘fgr_-_th;ir imtalhtion in the miaéii‘hﬁrame

BTN

g '.' For ﬂ:.ght tests nonglas;reciued«~ihe fmt-ﬁ-lsmﬁoe ﬁbﬁyd"w—f

: :‘ 'hmet.y mon‘bhs o
enginé in; Janut.ny 1957. During :t.he ronawmg pql Rooﬁtdyne made

| 'improvemente including aa integr&t«ed start syetem and maaevex'benstl.ve :

Doutlas received S fie
‘tdsts, (AThe @inat’ppevationaliyc eod.ﬂigﬁei&eegﬁiﬁe-ﬁmwfﬁm»w

mfgmm:tsmts in November 1958. R i

: staticand = difficeinties
- However, inztug previoui/ﬂi@:t tests revealed mmm

. parttoularlyk thm in the ‘burlglmp». Rquweiioung;sa;ut;ms,

- -u’ into another rcle inge







VU Mismile ProdusHan . - g i -
,»flf.he Air Mrmmmad auttt-ized F total

nat have been reedy 'betore Novamber 1960. (STI. ﬁ.nal rpt) (M lh Aug 53)°

"‘f

-

However, follow.mg Sputcnilcd, the A:I.r' J3'or¢:=e

. . . N

: reduced tha mmber of resea.rch ani davelopment type missiles s a.nd




. 'fbnv /f d&fi‘eng«léﬂ- /46 /o?S‘f s oJ‘&/-‘
w February " (STL final rpt) -

Wocr// roll #F %‘n D.“Iﬁné/) /me. N
' Since February 1958, the Air Force had phnned on activating A

four ‘.m;oursqnadrons or 15 missiles each in the United Kingdom.

“.

In addition, late 1n‘195,9;f,5=hi.wash1ngton had directed the Ax rorce.

. headqmrters cancR

m:l.ssiles ha.d a" .




With ths termination o{h_gevelopment Riaxx at the end of

tnnx to the Air Materiel GOMd.

“he: 847 Force Ballsitic Missiie




For 'ei-e eéi'i} hn:hmPace 1énnhcea,

i:ﬂa:-éh-transiuon seotiozb where ths AC Spark. Plug

’uica.nce Svtem

.and IR79-NA-11 engines were ititeroha,pe'gable'::.ﬂ fooun' one miscidd frame

'to another, the dontractor could instéll thie 165,000 pound'ﬂn-ust

o : COP A O DU, '
" in DM-21s 7:.,,. 7 Proprom r . ’M“.’.r.”‘v-
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-of Defense”
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(ltr 12 Dec 60)
asti.ng i'or perm:l.ssion to procure h8 moz:e missiles /Waehington approved




w 15 months in _._'&da:n_xce_’ :"oi":‘ #In

s

ﬁ:n:h;n wk_xén ‘the first hoosteruould,be

-+ Ta.practioe however,, this Tead it




*'-the using. b,m.im offices would ey ‘the. oo sbise.ab




IR ttlnrateef%wo'permﬁhh
ccnfdnuing booatdr production thn;kx/weli 1nt

R B i 30 May 61- - T
(lh‘ 1)4 Mar 61; M 30 Ha.r‘élg/M 6 Oct 1961‘ ltr 13
:contra~ 55 and =80}’ :




R ‘ SRR (ﬁh\ltr 28 Jan. 1960)
for the conﬁguz-ation contx-ol board : lln quembu- 1959./ S:Lme during

~design’ of thie: DM-21 h‘l;e An 195_.9'. I’;ﬂi kpgusﬁ:'fl%l, _the Adr Force







o caﬂvomﬂ'f; : SR PR CEoew T
y s'baﬂdardiz d m a configuration control boa.rd was. necessary.

.I~ April of‘ihat—yaar 'l'.he division establiahed such. a.board. M




Missiles to Boosters
originany th W

loped and .deployed as,.interthn solution until 'bhe longerwa.nge,: '
contiental missiles coilld be readied for combat uithin the Unitedj
'x'x Washinqbon authorities publioly announoed that 'l'hor ¥

Block I enginea .

; 'boostaa wore to be oonverted at tla ra'be of ‘lzm per month with the




",bu'b Betlnninzinﬁaso, wraplaced on contrect







PP

The con'lme.ctor fabri.ca.ted componants at

31&’58)
( Mar &Gl

.

eystems checkout of the ent:re vehicle.

"fxek-f’ e o gy RO Lt tinf oy
: wurkers comple'bed 'bhe componente test laboratory in April 1958

and ﬂniahed ‘l'.hé !blm( Mio:bﬁﬂ:ng i.banﬂﬁ&nd bldoka.hdulé

,fﬂ.ght mx “4n Auguat11958.







; should be. considered. ': E
(L 31 Jan: 57, P 5-6)

( Spc Projj |

?A"bgic propulsion nni'b for the 117L 'a 86 ly Diary, 2& {&u -1 57)
B 'Mc anl ¢ J RSP
N Later dnring the yearAthe Ay orce ca.ncé]led

cond stage. (Wk

lopment program, Bell
(Wkly Diary, 1171., 22 xng 57)am 1)y’ Nov 57).

ﬁﬁﬁ ﬁ"ﬂ‘ff— ca».-a/ | yp'{"







J«/y-f?’

(30 Jun'5§,ADeo 15& Q) -:'




o changextm gy Pi'bpu:l.s'iqxf..}aysi;gm':aeéig'ﬁ.'@'igﬁie. fuel, .

. éﬁf sorers recommmmtid a Blightly heaveir .and hi

gher erierg& fuel,
unsyemtr:lcal deimthal hwdraznie, T

o )( z dprse.
1 to 20. (L AprJune 58, P 2-393 Wkly Dia.ry,

PR

e . . 3’1,:;‘-:1“1 : . . . N
: .,/? S]igh‘l‘cincreasar 1B tl:a sizer,offﬁe%ﬂﬂﬂﬂ.ﬂnnhpnupsﬁantctmm “ata:




for ﬂight rating tests at ita own planti M

: In Juna l958 Bell shipped tln f:l.r

'bo Lockheed at Sunnyvale. Boékheédratkcmhhdnbbsi’meﬁgtma "pﬁbhirthe

operstize, i 0 I3

,i:'{sgnta‘czydz,,m shi

.




addition, : ‘ N
'I'he neweng:l.ned couldbumalmoat twica as .

Afﬁm- .d'enIo’ p 2-2
°3‘"P‘md 'l'-o 614 tor 'the old. (

B

e e e G

! ’.\ | 7:‘.\‘ ¢ W.?l‘.c "o My A"fﬂrq A /f _/0
At Santa Cruz re-acceptance testing b. }p'" 1144
v u/éo ch ‘ﬂe/g‘f.,&/ A

ot st i, Spustions, o ovint s




; restart/in reaponse to a signal from the ground

'bhan the' cun'ent)%g r-Agena combinat:l.oﬁ %-
when a p gram needed a higher orbit /u Y w.n Ty

ia lower or higher J g,;p &me 0‘" (I)

T

By ‘bhe first of Hmrch 1959,

'f-'bi'irisio.n h'ad} Sef‘A.Jnﬂ.y 1960 as the goalr‘fo;-.-.wg-'ﬂgrma
g/fr-/S'Jm-"?)nemc 6 mrj'?) . o

;) testt A

- devel_opmsnf on

(prra ml» /7,51, ama...u.,
* eapac:,:by be increased, ABy Angust engj.p_eers “had' dec

with ddﬁ% the Agena A capacity wouJ.d be 'bhe best with both Thor and &
Pt "In order to accomoda the new oapacity, desi rs added six feet to- t :
‘ylindrical: mid-section of the n apphcab%s » foaigne > e Jength
s ogte o Atlas oostéd ers used components aﬂizmaterials proverl




of 'bhe naw configursbion,

had completed 'teata of the/prtipellant 4tankp
' design,

and hnd Sh:l]hped the first assembled Ageria B- to Santa Cruz

: '_B'ejlfwe‘ ﬁr

[engines and repé‘at.n'hha (

b’*??ﬂ Lt ,,..-: .. 'A
Aan M series o,f relia'bility 'hesin .

;"“ertheless, tests hadl: confirmed tha RS Y.
a8 the. previous Agena A model--the _I,-RBl-Ba-S-'-
‘ -""-fO'ﬂI' 'bes. fﬂSﬂ M‘\J tn ‘ o




mmmw. , In July’ 1959, the Air Force Ballistic Missile Div_ision

¥

H’r .'n Jal.rq fwx aé"./a

authnnized I.ockheed to proceed with such :Improvémen 1$:n 'bha I:Rél—Ba-S 3

,

. As of the ‘new model . (Ih— n'/"cb 60; contp ~:47 ccuss
"that mouth/[shouisd be 15 times la.rger than the. throat.l\ Ths grda 28 Mob0).

B the size d:i.fferenqes ’ the greater the speed across the throat and

" the g,re_a"fej.'?'.. the force_e"xérﬁéd' agains'b: ﬂ'B n°z-¢1°'i°n°n51°n'

At both Bell's facilities and at the A.rnold techniciana tested nozzle

(nsp oecs?- 3 Mare0)
dtanidgm, A

: 9xﬁensioné

abra!w& » .
‘harct’ materials such as -~

s (ot réo)'._”" -
Zirconia’\ Tasting and e_alua :




'bo Lockheed for testing in the proppllant test assemhly' a'b
Sentacu:nz : SR
“ "~ Hot ﬁ.rings -O%—De-é-nem-inprogress




ﬁw ueé,c/e : '
results,ABe shipped the ini'bial "eacpanded'-nozzla"

(June 6M) -

g Ig June 1960./\ Agttn being.adéa'“ 1ed ﬁiﬂ'x the other ﬂ‘kbome pnmponents ,and,

_v:.-fAt Bell the engihei

e
B

operated

ot eo)

o 0
.vibration rrequencie(s }‘ The tnsa

(Jan 61, Fe'b 61)

. the"pngine would operate in orbit.l\Tho Air Forca considéréd:bhhe-‘




A%

RN

R"

ir;'begrgbed ‘Weapon system tests and combat tfaining ‘Llaunches




R R R e

R ke

L.

TS

As tho Air Force construction agent the Cozps of Engineers‘ J

i'had begun work on’ the first Thor lannch faoiltiea in the fall o.f 1957

and as decisiomwere made in regard' to the other i‘acilitﬁes, the

Like. the 117L program | o
cm-ps, activities expanded.ﬂ?h ox i&ﬁédp&ntsystam program .uequmed_

{a st .anst ila’unch'-




¥separate

“wims"

theae faciltties
Fm-ce contractcm-s e installa




| | o SRR satellite:
: h‘n:ﬂﬁ:.ted Sates and the Pac:.ﬁc -Ocea.n choosing sites for/’iz'acld.ng

M % ac M T establ:.ahed |
: ;.st.ations., Tha A:Lr Force chose sites‘ and had &

i‘acilitiss and equipment at points in Hmra;.i,

e N .

Tin. thaﬁreas o.f the T ited S'ba.‘bes,_-
FThese s pgipn SO281E,

Cﬂm"




'

on each flight, the A:.r Force

o m(LvolZ)
sPec‘lal 'belemetry equipment. A \

primarily

3 5?%@35@“

on ejection and reétry procédures, Bhipswere/located between




o t‘he Th°1""89na to an erect position.
P }{e/qmcie's, makes umbilica.l connectiona including the prOpellmt linea‘

warms up electronic equ:l.pmen'b loada the pr.-Opellant tanks’ with mel

3

':Qf checkout guidance and ﬂ:l.gh'('. control sys'bemb

i five seconds bmwthe countdxv'on

techni.cal reaaons,




ca:using serious damage to both the .firat and

seeond stages.

R S repazired for g .future' himnh RN
that 'bhe Thor cou.ld be otk iackmdy: but ’bhe_-.Aganax vas not worlu:




' sys'bem A second attenpt was: successml on 28 Febmary

© 3

: or rolled into a sou.thernly direction '
sk'y As programna Agena separted from tha 'Sooatemand bagan

S O polg} o ’ ’
coas'b:.ng i,p{ orb:.t. Radar a.’o Vandenberg a.nd Point Mugu and telemetry

. .
B




) ‘ (mo 5 Feb, 59) SR
cauntdown ad; the first flight test. S'bnce the progmm specified

e ' ' wi'bhout recovery capsules, CUL T
o -only 'bwo JPeRapropelled AgenasA the- next flight would mx include

t a second stage mpnthll which hmmt would burn unsymetrical

7 and carry a recovery capsule. LT :
dimetha.l hydrazine/ (" I'Pt Hah 59) This time- the crew. launced an

-';- A@minto orbit . . - : ‘ o
: a:b the end of the f:i.rst cout‘l’-down- .

Imediately afber Agena engine burnout the aatelli‘he stabil:.zatiorr

180 degrees
the vehc:.le ‘bo 'b.zrn/in a honzontal plax?nn‘bt&at’*the‘aa‘benite was




' ' vehicle-born PR '
could. ad;]us‘b the/timer imd;tm 80 ths:t thx

on the seventeenth pa.ss
.v G - ON B

Z(L vol 1 ) ﬂhemn:hc reset error, 1ntroduced tz into the

;satellite timar from the ground,

o

made it mpossible to ad;juat capsule

ejectiun to perment impact wifhin the plamed recovery area. .

5 PR

e

Y

it

ground '
es fa:.led to find the capsnel althuugh

el U aawf‘me. M*«f«a..
local observers had sigh'bed wb;f;x,{ s to- be4decedd1ng -

| American and Norwéign,(

4595 e o
T YRR

o _parachute and foil chaff. g







\, r

et

In addition ‘lhe A:Lr Force 1nsta1;ed a Mark I recovery capsule ‘on: the

. “top.of 'the .Lgena. . Huwever the combination was on .the rad fur several

,;weeks dne to m several abortive coun:bdown sequences.‘ Threasdelays ‘

""'L Separation, Agena. - & coast > dnd engine boost were a.oconplished as

e .,_\-

SRR "'.4"'/? oy
pllnned. H wevecr s 'bhe IRBl-Ba.-S engim shut down Er:_maturely

’

_‘.zcanqir!s .,‘bhe (6 ‘ ‘& fail to achaive tha required orbital velocity.

ER il it ¥ et s g

T ey




: | however s ‘dlnzmu.; 'hhis posiqnor'b\un investtga:bion reVealed that

.“i

in both flights that the aatellites had not acheived su.ffici:ent

.

velocity a‘b the tima of seoond stege bumout. jbo obtain morbit.

'I'he Air. Force. approved : R ' L
&Cveral actions MOk taken in order to improve the situation

desirabla but not essentiil
Aequipment and instrumentation.




I T omifpment R
W (mo rpt'Jnl 59) La'u.nch/mf had botn

‘1

ad:]us‘bed for the new direction.

Tha 'l‘hor-A ena combination had been wa}.ing on laumh

: -pad Qbfor several weelc berore fina.l 1aunch,_.n j3‘August. There

‘ anda S
.weather cond:.tions. n&:d'.h: fif'bh due to

-, | ek
A Thor-A.gena had been installed on pa.dOmd tm%‘:’ém did not "

> xnn:hn such bad luck, only qne- lix postpqnament ’ 'tlfa




near the planned point. However te&eme'bry from the ﬁtth ﬂight

indica:bed that the/cap,sule 'bemperatune was lovqr than expec'bed and

e

5
N

IR

o ' ' e sea and a:r el
: planned point. uringﬂm both ﬂd.ght the/reccvery forces were

Rl

jdeployed properly :Ln reta'bion to 'bhe expected impact poﬁnt.._.: _

t;to the last minute changee only aircraft were. able to reach the

i:h beneath theocaa.n wanes. ﬁlmw The rorces only

; :-"received scattered radsr. d:.gnals from the fif'bh ﬂigh'b's nnmm

¢

. N

N capsule and nothing from the sixth flight's. (mo rpt 31 Aug 59)




: m the next fligh‘b configuration, " the iir Force o delayed the.
9

. 1aunch 'unitl 3~N0vembsr. (3;! mo rp'b Oct 59)

H wever, ﬂmmmh abortive countdowns dslayad a Mnchnnﬁi for_.

U actual S
fuur days The/launch s.nd orb:.t. scquisition ws.sas. complete} success

;:'battery L ’
"'::ﬁu au:d.lary powarl n;pix .t’ailsd.,

S Ee ;ehcils bega.n to tumble.
. ravovsry capsule ejection secp.enos.




| _icalled the accelerometer-integratn
pungramed. ) Lockheed had :mstalled a.;mechaniam,tmmm VA

v

o S

The z;esult-ffvras tha;b t.he A‘@pa-folioﬁed ,’_an;"eéé;e'iiﬁj.c. pat.li' and took-
an exceptionally iong - ) ‘time to . ctrcle the earbh, minutes -bo'

he.ab The th-minuta period e:g__ceeded the veyhicle bomgtimer s

Ce

ROV TN TS

SR IR




i

' imddiately aftertts ﬂ:éfmf the Thor began xt to oscifate and’




(I-BP Q Feb 60)

. exa.mination.

but that the re-entry trajecbory was probably too hight.sinee

.

spin rocket fn.r:.ng was not ferified. This was 'l'.he first orb:l.ting

Agena to carry a dnal-ggqency.




. Thor a.nd then t.‘ne Agena nq operationql sequencie were normal

, : SR Nevertheless,‘“ ;
.. ‘bhrough the eutof.f of . the seoond stage engine

ipﬁ'-‘é’ua/& failed to achieve orbit. Telemetryw k

. ad ' pithh’ c/awr;
i:nvee‘b:-gahtm mf‘ﬁ'ﬁt the vhhicle was. :Ln an-hpaopar ttitude

T . . ' (mo TPV Jume €0).

Subeequsnt :anestiga‘lﬂ.m xhut ahowed that ‘the Ba'bellite telueter

transnﬂ.tter interfered w:l.th RE*ahﬂupreven'l‘ed the horizon scanner to

perform properly. (}SP Q Aug. 60)

during enginé operation cansing 'bhe veh:Lcle to reenter the atmosphere '




All aircra.ft and sls ps of tha recovery force that asprioced

the capsule's radar beacon began hldmx moving toward the. s:.gnal

SN ‘ | ' ~ . and relayed o
.. -~ One mc-ns? Saw the capsule h:.t the water nﬂ:ndxthe ;iri_fqmt_iqm

v

SC\P‘“C, o
to a neurby suip,\who dispatched a'helieoix:&' ‘o s L4e "

'l'he thir‘beenth 1iﬁ;oBf i'rmn Vandenberh occured on;lO Augua-'-‘41966

n




' 4 onlBAugus A
another ‘L intox orbitA Acmal]y ﬂlx:lll:rhi-n at one po:mt the

S e

A.'Laskan station, telemetry da'ba indioated ‘bhat th' satemte win

I,,
3y
L ’,:

| in an m abnormal aMitude. However, tba sateluumtabuizej

.. EENMX OVer - thenorthp
- ouer 'l'.he PacPié and depl

1

g recovery force ‘s, homed m on the capsule's GW beacon signal and

.

'-'intheafbernoonsky RS '
vi.sually sigh‘bad the capsuls/\ On the th:l.rd pass under- the 9apsu1e as.




i(md rpt, Anz 50, MSP Q Kug 60)

pause

e Arter a monthwother Thor-Agens. soare L

into ths :hx mid-a.fternoon sky, rolled to the“ wuth, the Agens.

s
K

separated &:& asc%ed intb nﬂﬁ:t a poi:ar orb:.t. This

1sunch was

. .
. . L . e, . .

. "the cdrrbz_-sl, gas 'sonsumption'ifras 'excessive. On 'ohe seventeenth pass

o . ﬁ dspletion
ths vshicle ejec'bsd the oapsule s but bseﬁgés of b

: plarmsd:.mpac‘b f‘pqix“rb. ; Nsisz‘;hsless s recovery ::E,orces ‘Were si)-l_:e';‘-to“_'i

v
B

_ reach the mmm scene’, °

e

$Ee o

TS



From the ptﬁl; tracked path
/ 12 compn'beﬂ

eof.‘ the worsining gea and weather conditione plans were a.bandoned

. . . . . ° ‘.. ° A’
.;The capeule began to liet and ride low in the water.)( Ipaﬂternoon

d.'!.sappeared &'om_sitht. (MEP Q Aug 60- mo rpt Aug 60)




Prior to m:'ka}s hn.d to modiry; some of the groudml

A
b

; noon.and: rolled fwke southward as p rogramme
"but instead of .8eparting from the Thor an
pluriged back to. earth with the boostar.

R A

-,

omvee

R R P L T




£

the Dm-21-lbena B combimt:.on zoomed into the upper rea.ches of the .
’ . and after turning_

v

) R ' o orl.)i"'b
into x orbit. 'me ascent was satisfacbory except that theAin;jection

m&ﬁ consequsntly 2% minutes longer than planned.¢Extra batteries

'for auxillery power and additional nm:i gas i‘or attitude control

=

- in the Agene. B design ;.nabi!ed the Air’ Force t.o pm plan for delayed

capsule attempts -
rqcavery operations. ithnd:hmd:i Previously, all/recovery M

g s 2 e 5.
‘were + pasmed ﬁ&(ﬁgwﬁm _Now,_”za ttempts codid ke




. ter nearly 51 hours in orbit SR ‘
/W‘f ule ejection“sequence was: ‘near. normal

o Pelica.n II SRR BT
a.nd a £ew m:i.rrutea later amteh craft spbbted the Parachute

and capsule decédnding through the ar, °ﬂ the secdad '-pass

n;tnnnghtthe,imq;leghmmsted the. new’ conf:(.gured

T ha.rwe.re provided by Dauglas and Lockheed, neither the ﬂrBM-ZL.nor

“‘~

: Co higher thinst . o
A the A,,ena. B had &g Wengines. The Air Force/planned

- r1 gh'bs using the - h:!.gher thrust engines, fonowing fonr ﬂight tests
iy les.s ad.evmce.d .
with 'bhe older/models.

~

However, 'by Dedember 1960 the’ higher 'bhruet

P ’ a4 J&oo-...t .% m P S
conﬁ%tions were available -and

due to payload ccndiderations, ;x-:i i
. program d:i.rectcr decided to mtermingle

‘t:her uee of the higher 'bhrust'
G ise ;‘-M"Méd’m ' '

enginee w:.th the lower thrust ones., So, -&n—ﬂ 7 December the

cont:ractoz:'e cryﬁunched the firet space mission propelled by "‘4€—
4 ./4'%',,, . :, . o ", l_.-,.; ,\,~- . :

A~ W *-*"‘wrl rar* ‘v—r—w...«




o R Muat'hheir .
ejec_te‘d ,the capsule_. All elemants of t.he recovery .force mm.

. \ . . -

: ’prescribed locations am:l:bqn; when the parachute apeneds

Bubsequent to capsule ejection, the ground signals reori&“ed the Agena

to the normal x.tu orb:.tal attitude. bmizhix Telemetry recorded a stable

batti'bude-on-orbit for the ﬁtt. two dm m:t"untﬂethe-.tgeni.eieﬁbmical

SR

',

pnwmrsource no longer had the energ to keep the attitude control

-.,.'.
ot
s i . e
: , N BN i
- EN L. N I +
'
I . , » il
4 N n b .




%me ' had lost all or oo its
L be.fore completion of the first orbit -
gas/a.nd that the. vehciles had become un.stable.

the .first engina restart in orbit.- Gonsequently, 'bh nsual Jlt 180 deggre'-

: orbitax ‘ '
yaw turn ﬁmnediately a.ft-er/;mj'ection ‘was. delgyed until after 'bhe fu'st

A

: pass over xlaska..

— e o

SRR E R \ two - 41'/ been S
L . The/non-recoverable payload flights wa-ﬂ 1n‘bersperaed

._ bemen -u.x :rec v%%.as)% hg ) ﬁ‘d ]ﬁeﬁ #y th highez;l,tb}must eng#xes;




. Servex

- ground’ system 'so that it could hnmm

',' = . . . ' p ded ) .:- : . '_ v o - . i j .
: ;':On *bhis la:moh technioe.ns mi/an open loop c:.rcuit for the radio-guidnn
G @an Q mna;zq) = L VL

' i~system./\ Until, ‘thia time booater tra;jectory had depended on the

¥ T .
S Y

7, '.Thér's putopilot and progralmner. When ﬁ:lx:he the tachnica.ns establihsed

*o—

the clo,sie'a A_cirdui;t; h:!mtnia any slight devd.ation from the desired

path could be. correc'l'.ed.




: "bhe programmer would skip an orbit&l °Y°1°-~ HO""'“ "3

i ” capsule < L
3 ~:apparent1y malfunctIoned and prevented/reccvery.

.,

om 3 March 1961 - < . S Ee et i ¥y
/Technicans launched for the first time a Thcu:-AGem

-

. s o C/o:oa/ -'/aOP i jT
combimtion guided by 'bhe)\Bell Telephlhne Labocatories

:

- aya:tem-j "il_ "
; 'I‘he Thor ha.d nsed 0(1 autopilot andl prosrammen ;o perform trajector.y'
movemencs-'. With the Bell guidance syecem a mo:-e accurate tra,)ecot.ri
“ oould be had. In addition the R=i camri.ster in the Thor connected.“

by wire to tha Agene n&ich controlled the second stage engine :hl;

S vrech s,
. iznition, and mcmmm other QM“ "’,’5”'
‘l‘he booa‘ber perf‘ﬁnance and Azem separation and engine ignition

. per%\ed mrgelly, but 20 second7ﬁ’rl.or to. engine shuiﬁ.dma repid

) drOp in hydra.ulic pressure caused the loss of engine control reeulting

in \Agena velocity being less 4hdn required to -atdann an orb~t.




: one progranmed, a.nd reori.ehted itself with theuengine end in '

_ the forward posi'bion. However, by the tenth orb.’?'b the vehicle

Prggram ma.nagers decided to attempt a recovery.' dur:mg the second day:.

'\n\‘c‘\'v'

_; in orbit ra.ther t‘:an the fourt.h - R Upon-# ground ccmma.nd

thmunmnha: 'bhe vehicle egac'bed the capsule N but into a new and high"'
o due to L
’ orbit mzmcbhe vehicle 's a.ttitude wnmm

Analysis of telemetry data ind:l.cated that nhx tempera‘hzres beyound

electric bu.nkets (/'/gpq H&y() DY
' (AFoN QuSenblpd®lai




to soar nit into the sky and curve roubthward :Ln the’ usual.pattern
but the Agana. failed to ebidn sufficient .ﬂﬂt -bds;b for orbi‘ba'bl oogt
: velog :

_.-—-m

NI TE ey 4ot o

l : .o

mtheAenas f‘ael alced andcaudedaﬁ,re tobree.kout in




R Incréa.s-i_néiaun"ch'hat'e‘

'bhe ins‘ba:l.lation fur space: pro;jects. However, the complex would

SNy . R I IR
hgve j'bo‘fﬂb.diﬁ-'ed-,fbo accomodate ihe space’ launches and ths ‘Air Force.

4
.,

,Ballis'a:itc Mjssiieé__,cpmiteé @4 ne
| entil jung 1960, Kt that tine the conmﬁ.ttee auﬂqgized the mod:l.fication

of Ehé hldckhouse and. pad 1. The estimated convez:s}.m oost was $2 nd.llio

h 5-: (AFBm m.g; Hegy: dtd:oat 60)

4D During the mauing 't;welve months, Douglas in oon;]l#tim witg. I.ockheed




: - o into orbit S
The launch,roll and- a,scaatv W ogpuz-gd‘

n ' H o -~ orvesled v EL :
.as m plannad I orbit the Agena; wu- oritated’ and' stabilized

s ' Nevertheless, the m foroe p:i.cked up the capsule 8 electronic ;

R o F'«/M,La‘beinﬂma.ftemoon "
h; signal and aircra.ft ‘rushe to-M 4&1 alrcraft spotted .

" the capsule floa'bing in the water. Porers

..w; . -

ERETN “ithin a few hours - R Ty
o W a-reacue men reached ‘bha seen3 uu.

- .

nix ﬂnmped into the water,. inflated a raﬁ;, a.nd 'by nightfall 'bhe

.

was safely aboaaétheir raft. Tbe nexb morninga ship picked




:fof. ebf‘/mn c-h
as September'- 1959°

: - ,.”‘('4‘"
to met different program requirements ,ke erarly

(/frz fﬂ-’?

the feasibili'by of standqridizing the vhhilce.
. m-

oo de e ¥ Gk maien

Lo ld’ °d h°t°d ‘ﬁ Yelx 51'00316' disaimilar orperational mnctions a

ﬁ-ua‘bua\ The very scope of the progra.ms precluded. the single

' do-all vehicle as an J.detal solution, yet W’Lockheed

1

agreed that the vehicle ahould be m simp]iﬁ.ed . (11-,1- N Harch 60)
/97" /r3¥ /‘t

Abest that seemed reasible was thex fabrication o.f' three or four

-

i‘i.enti‘t-al- s-



B _redesign of the Agena B a,nc), reg:l.d cmﬁgura'biqn con:lz'o theréafter .
So)\Lockheed initiatedhdeeign study Wmnge

2 a, stmda:rd Agem vehicle\ fcn-aacen&m&- to serve ‘all known

.

i requirenante. (1'@6 Nov 61) . o , .

Fro——n - }

: As the prelimianry design (sa‘qdy) progreesed, ’awo aailji;; ;eints emarged.

and theMecbw of Defense Research and Engineering,
R%" Yy rWCJ ‘{wf &'f-\otﬁrn‘f 22%iyn 00060,07"
/\ LE*&! pll.ce a further qualﬁ.fication that the concpet be'.

- rev:i.ewed furhher a.fter ﬂmd:x Loclcheed compltted the designj

(l'hr kS 6 Nov 61)




Yy
5 .mmm.'e, T g letﬂer
- n Ihe Space Systems Division pr-ooeedeé-te let a4contract

.

for the design, develnpment, and prodnction of 12 Agena D m-

vehicles which would be standard in nature and carable o.f being used

5

o % ‘:;:' ) (b—,. /& S-e, C’) ;

- _;', . 3 (Con'/’r 'ZI)
L Hwever, this schedule wa.e soon,to cha.nge — <

B eyt o e b el e R

“‘-'5:1‘17 Octobesr 1961, Charyk appointed a rourtman committee

- T,

headed 'by Clarenoe I. J ohnson, Vice Predident of I.ockheed toinvestigate.

l.'wajafand:mea.hs fﬁrtimpmﬁinﬁetﬁegeliability Bﬂ the'tigena vehicle and

recomnend improved proaedures for getting the standard Agena D into _

earlier operation. A week later the comittee reported its findings

7 to h Charyk. ﬁ% propaaed x pu{,bcedures which 1t 'I'hought would

result in a J e 1962 first launch, and the poesibilty of starting

: ;e':reliable:~ vehiciel

- " -

FARDRRNET S SN SV L e




[

- The commttes'belivad that the Jyne 1962 Laune b date oould ot ¢

——— 10/ teen. cond tions.xaxeThese were: . -

-

PR 4
SRR [rS—

kg KDX p'riori'byis’roﬁi;l be aqéiéxéélfsz ASena S"D"_'_pz‘égifam_.
SR -2, The engineeri system should be simdlar To that of the .-, -
: )“ .U=2, requiring only .mgngh%anings to tool, ‘build and ._‘seirﬁqe-_ﬂx,e _.:vhhicl

T3, M ::ear.ly':a_nd:‘ﬁ:nal?.éohfiém'a:biéﬁ‘ ﬁeéégniaamgeagﬁ'&x:'§‘.c

Cadlzaanh BT » oot e r—— LoE2a,. _ : .
L R VS i‘he’ enginees should be located in a secure area inmediatly
- adjacent to the tooling and mamifacturing area; SRR i

Dio g, rapid drawing release system (2l hours maximum) from
.+ “the project engineer?s approval to the manufacturing groupd is fneqessg;vy

A - Fundigg should. be Ililqn::ﬂn: adequate Aa'n.d‘tim‘e'ly._“.

" " 7. Delete technical directive meetings . invadving large Rroups
. Have Air Force péraonnel working close engough with the IMSC Ziggkhéed
. Missile and Space Companz7 Rr¥oject engineer so that formal meetings are:
: no.t'.requ;i;'ed.'.’ Keep emanglous visitars away. - N

T R -Raasona.ble oveftimq ®ix% should
© this may come after and not prior to its us

;- on the. spot at Sum)yvale. " When single source p
- ;a-short written record of why th ‘

be. aﬁproved. In some;dasea,
8. . ’ oot

S 100 Tooling shiould be of the 8implest type that will give
Lt :lmherchangeabi&ity, as stated &n the basic Agena wpn spec.iﬁ_ica'bion. -
“: No tool drewings . or ‘outside approval .o,f;tpoling. shoudd be Fequired.

Y qaey o Lt A0terchangeability on the first;_,'foﬁr'-,é.gsr_iq,:{nnla',n will
.. % ‘be-limited to major structural and equipment items. - oor's, for instance,
"' may réquire trim to fit, - ' R Ce

N 12, No'engineering analysis reports, should be réquired, Revex'!:t"g,
0 do ‘the old system of using the basic engineering Tepoots, which furnsih
R ‘comparable data. - o o :

i ;- 13+ Another pad should be made aveidable at Vandenberg
- (Pad #2 -~ Uompley ,~'(5-1§. R N B :
v 1. The WSPO /wedpon system project office/ and IMSC gockheéd :
. " Misgsile and Spa,c:eOoxrrpan,rfp should review the specificatiop problem R
togetmher ‘ang agree &t the configuration conference to reduce the number . -

of specificatipas involved to the minimum compatible with the Agena upM -
mission.’ It should also be noted that many items common with the Agena. tp®-

will be used on the "D", ang have already been qualified to em1t:i.ng
Speciﬁcatipns:..._ 4 T o

~ and ‘delegated ‘au
- .00 [commnications md o
~directivesy.shoulq )




weee dnbious about the proposed progra.m. For ona) a.f tha‘ 3}\:.:‘ Force

prt te.
was to ?unsue a fixed ,’;r con'bract following the :mitial sta.ndar izatlon

formal
it would be necessary to haveAmodel spscifications 3 drawings and

N

aOcmmentatiory for both the vel%las them_ﬁ_.vss_- anda.nyspecialized

t°°18~' (Blum 6 Nov 61) '.l‘he mpmx drast:!.ca.'l.‘l.y compressed 'bime

_T shhedule would p-—: maka 1t difficul'b 1t fiot iﬂpossible for

the i:ecesssry doucumentaﬁ.on to pc acoomplished on the vehicle) a.nd

acoording to 1'.he recomsndations, foms,l tool d.eslgg would not be

- .'~ o . .'.’

" requ:i.red.~ (Evens 6 Nov 61) e . ,.;’3

TR

Neverthe:Less on 7 N vember 1961, Ghsryk approved the J ohnson

committee proposals 5 ldlnk called the "shkaprocedtn-es. ( 9 /UOV / %I

G

FEL S

TR

2 2 D-er: (I}
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i‘unded for ﬁscal 1962 (1nolud1ng Aeena progm:nent) s it wee not un:i.tl

" igema D progran [\(M 8 Dec 61; Ler 19 Dec 615 1tr 2 Apr 62;. TREDebactie,

o -‘ltr 11 Jan 62, ltr 3o

: directed the Spece Systems Divislon to prepare an Agm ] pr ogram"'.

. *(THX 30 Nov 61)- i~ DR
“- 7 plan to be preeented in Washington. / The diveion's plan :!.ncluded‘-"

'bot'ﬁ,\untial development of 12 Rjight vehiolee and the conbinued L

e 'production ot moré, The divieion estina.ted that the program would

- B -
-

" cost sus 9 million sér fiseal vear 1962 and $88 5 million d‘ﬂr 1963.

o '.(abbr‘vmed plan, dtd 22 Dec 61) The A:lr Force Systems Command hu'(ytm

e -<,.‘.e;.,;;5: J_;n'sé) 'f B

Intwas the intention o.f;‘ the Director of Derenee Research and
:\.7- .-"t E‘ugineering thet tln Agena D program be budgeted &ﬁ a separate 1ine item
: : .However, principall‘) bectﬂse the using programe had previouely beann \

31 Maw 1962 that th Air Farce headquartere converted funde to cover

the A?ena D dl:h development 5. engineering and industriel facilitx requirements

" as a eepaf’:e budgeted program. Until that time, A,ena: D buyers were operating

on a syetem of reimbm'aable funds whereby the using program would pay. the - ‘
For procariay &ervees o ‘6""”'0"'. L Lo

RO

.



"not ARk accept.. ' ) SR
Negotiations dg-agged on: betwaen the.. Space Sys'bems Division and

’ 'Lockheed concemin.g the development contract as ‘a. reault of proposals :
L _ . (memo- 1Yy Feb 62)
‘ -'and counter propasals revolvi.ng around/inoent‘lve feee (ltr 22 Mar 62)

a formla .f.‘or

er 25Bpm ea)

+» 1L Mavw A2\




) ) s »
. CEEEEEELENE ¢ Y Lot

-

:_ :hnx as to the L'lr Force position on whe'bher or not the origianl 15

rul(/used oo develop the ﬁ.rst 'hrelver A enas D were to be contimed '

: r'mgat:.ng this' appraocha.(ltr 25 Arp 62) : . Kp(/) a&»

AF accepted first standu‘ chassis on schedule (ltr 25 Arp 62)

§ Following the Decamber 196’1 issuance of the lettar contract ‘for .

V Acont:"act, a reavaluabion would occur at thetime o.f dslivery of the

R tsefth chassn.s. | (M 10 Aug 62;

TWX 2h Aug 62) owever, in

Lo T N T T i’ Qe s HAa_{-.i;-;‘5'-_..'-;'-I~Z.LI:-J.



thereafter establisrreing

o et e " s,.
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to establxshn Hi'l'.hin 'l'.he Space Sys‘bams Division a sgpa.rate A,ena'D

program ofﬁ.ca ; direotly responsible to Ritland The office should
L include engimaering and contract adminiatrative ﬁmctiona. Wi‘l';h '
_- a Shhriver's approVal Ritland chose Colonel H B Kuchaman to be the’

" program director. - In addition Schriver authorized direc'b comrmmicatio ’n

'between Kucheman Is ofﬁce and General Holmpple's o.t‘fice at A:!:r For.ce

{1tr 2l Nov 61;'__ ltr 20 Nov 61)

fLockheed Missile. and~Sgnce Gompany.esi;aoiishod a separa'oe : fr'f
organization for the A'ena D porgram neaded by Fred O'Green a.nd
| Physciam 1ocated = apart from tne.rest -'of the Swah Phnt ‘. _ .. "
O'Grean had l'%d comprehensive author:.ty inolud:.ng control over. : ;

operations norma]ly organized on a plant-wide func'bional 'baais. o '

(301 sta:us rpt, Aug ¢




: E and. his personnel in all mee'bings 3 discussions y evaluations andﬂ

""-decisions at the cmtrac‘bor's facility."'

- arrangements under olonel Kucheman'e dmction. ~ In thia kind o.f A

R . "i-éiationéi%ip, t}a Air Force program director was actual]y :anolved

3

fin what amounted to a continuing ‘faet rirxiing opera‘bion w:l.'l‘.h the

- contractor s program manager. (l'br 13 Aug 62)

Only the fow people from the Space Syeteme Divie::.on,

A:Lr Forca Plant Repmsentativeés ofﬁce 'y and I.ockheed who were

pxx had reeponeible rolee 1n the day to day; operation or the

:.-
.y (R

Agen a’ D program had acoess to a reetricted area a,jacent to the

A,,ena D assembly lJ.ne. -

-a suitable deeign, 1'he conWt%qfabricd‘te’q 'sfbve

ﬁ\




S:i.nce reliabi]itylfa.s well as. stendaz:dization uere objective

of the Agena D development phase, Lockheed ﬁabriceted'several test

veh:.cles and mockupB- ) . o

A | 7y -
'ao-ﬁm-propulstion test vehic]a«used to- proof test ﬂwriﬁce

'preesurization evste_r/f.m.d e dua}--start‘;.capebil'_.i_'lw c':t:the_. rocke't,-.'"

- ” o RS A, S
- .e_ngi.ne, } ‘émtural- testi’?ehichmeec.to"'ﬂém qualify

. forward eqcijimﬂfb‘ reck and aft struc(%nm .:;'».A: A L

o thernal tast veliicle whishwas usdd_'fb véruy environmental

R f~..-_, .
e

e écceptahility of the design, (lt" 1 K-\Jun 62) .
.' - N . B - |
o .Ad de 122ment t_e_ﬂglig_le was complB‘bed on 31 "Iarch 1962 .

N 4 /@.,m b Xr -
" and’ % hot. "Stmta Crus oxfé‘éiay 1962 (ltr 13 Jun ‘52’)-'-.

Stt——

L e

- - s

E The- development test vehicle might be. veed f°1‘ installing, q“alifmhg"'f:

ce

; -  ans wheq’ neceseary, hot ﬁ.ring, »-

ﬁoffy'/va/ . o o : -
>

34 3 i e‘", n suppwot a:lxof a.ll using progre.ns. (l‘br 13 Jun 62)

' 4PAS pa.np of. the standardization, Mr Force_;j,pﬁe‘qded that 'a:xﬁometicx checkout

. chassis For all vehciles prior to that one, Lockheed used mann’l

ch_ec\:cut '_eq.uipment. However s &

.........
R




‘.B'l.‘:ahda!;'.d _"cha'ssi_._s,. Accord:mg to. plan, Iockheed would chaokowt :

e

_s‘l:anda-ddcmponenthpa.nte,ras;emhle -thé pants in'bo a chass:.s, 2

U " present’ Lo
\checkout the entire chaesis e.nd li:li'hu tha k) itern to Air .
Agena

Lo move the chaesis to an ad;)acent
orce peesonnel .for a.ccetpance. !.'nx Iockhqed, wo “builds

Tlms)laenea.l Ritiind correctly observed 'bb'b in order to have & usable

: and aoceptanne
veh:.cle Mtwo check

out4mooe¢ms wers necessary
(memo 25 Apr. 62)




: .cqnfigui'ation. . Hdwevez",

Airﬂ Force managers promlgated overall'

guidé.ine h 1 {‘r -futt i’or some ea:perimentetion in design,

':.

'2';.:&::::; all the’ ‘parts of the

. in'terchangeable. In April, Colonel Kucheem

first several chassis were no'b

.~'

asked&Green to .
.. N standardize the congiguration beginning with the sixth chassis to_ ]

- " be deliverd to the Air Force for

ac ceptance .

'3 (memoiB'”Aprréz' prog rpt 13 Jul 62)
Lockheed Bad i.l:beady redesigned the intial "stenderd“ conﬁgu.ra’bion

.="~.'._~I_at least -l;wice. (memo 26 Feb 62) and the colonel waated to0

» ‘make sure 'chat mﬁablé)@rqldngs Sped.ficatione, snd _

F&aadam-
O ac W/’ '
o would b




NASA propams. !hmmmxxnmx a.nd hea.ded by an ofﬁuer :Ln‘

Tf.he Agena program oi‘fice. The board wae responsibile ror the

: '." acdep'bance of all vehicles nroduced under 'bhe production contract

. an l‘the detemina:bion of any mture congl.guration chaggés. SRR
w0 prog rimt 15Jds) 62) o - o
8 (l'br 1 July 62 itr 9 Ju..y 62; 1tr 25 Sep 62) -

B Sepf%oer 1962.' )
T vas notﬂadequ/_ te" 'bo deﬁ.ne 8 conriguration basel:.ne' £w-/’ /Iv_g 'V.‘,M
?W -fé d cw-r 'Hnacl»n ss.s «--/ lh(nf)ef ,L',% 1,;».#@.

Iockheed took action ‘bo- make the necessary carrections as reconmendeo

£ | | “umf‘"ﬂ +A c£§: .
by the L{'.eam a.nd in November the ten mepec'bed the m!aih W$J5

L and. determined that the donumentat:.on was- adequate to mmEk define Lo fj gt

' e e dff/ t~c, v
3 ’ba&elinﬁ configm'ation.w 'I'he team theq direc Fcrce -

Mr‘f'{:&.

T,
RIS

plapt representehve to began accepting the unite

doucﬁmentat:.on Bpe

M tea.m :|.nspecte /

e tate e L R e Lo

~
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: Simne theridgid -go'nh&;tim control procedln'es were

e s
ERM AN

not applied before the th:lrteenth e.hassis, the Agnea office Planaed :

. . f - . ) . . .
'bhat any marginal pnformance on thex fligh'bs dur:mg June and July

would be iﬂetified 80 that Lcokheed could mdify ‘the

prodnct:.on mm package accordingly. (mo prog rpt 13 Jul 62)

g In the opinion of General ﬂi'l'.l.tmd, the .final proof of the A‘ ena D

e & '.r_ o -

'l ."effort would be shown in the fl:.ghts (ltr 25 @r 62)
. u R . ' .
Ibcond:l.ng 'Bo 'bhg*;n;m uAgena.JD program plan, uaing programs

would ha.ve flmm fhir’oeen vehicles from June through Decemher 1962.

In real:.ty only five were used and at the md of the year there '

. was ‘no :hrmdediabe prospec'b for an increase in the dennd




o Octo'ber 1962, the ‘divistion Me_oonuaoturaifmangmnts,

.
’

wrbh I-gcldxeed to ﬂbre the chassia and associatdd equipnsnt whilﬁm

~
e,

.‘werennot.in use. They were tg be stored. in a su:btuable enviortmmt

kA on a. fi.z-st—in-first-out ba,s:.s in order to

S MO X
e

St

- i".weathering (i’v'zx-ig’ow 62; 13;1-.':',2 Nov 62; hist rpt Jyl-Dec 62) ©

A

in Ji anugry 1963 - .
and/Aiy oree beadquarters

t

T

TR TAYAE M o g e,



Component Improvement . : . i i

e

e ¥ ’Z@’p:y‘lo

sophy l ‘thdi;l;ena D prdgrgmlvao 'bha ;"oogr:ag}tion. of vthe‘

39..vehicle production ei‘fort from any technical support and oomponent,‘

i "i_nprovement oont_rao‘b._ (1tr 21 Hay 62) Althfough W ‘the. developmerrb

i contractw provided'for 'oome product. ement the rapidity

dea-which the design was Wen sed the division to hare hodt of th‘e

Agena B qualified oom,poneb:l'a merelyv:.n aarepackaged form. (1tr 21; Jan 62

'l'he div:.sion belipred that the componets eded 'I'b be developed further

in order 'bo better serve ou::rent and’ Eum;avprogram requxrements.

o

Following a prasinq’.tion in Washington by the p,aoe Sys‘bams Division,

Gharyk approved on: 25 Juna..1962 an advanced development program‘

- for fiscal 1963/Hhich e Air Force headpy&ters approvad.

(s %3 623 1 27 June 62) -_:"3; -
/U-H/ﬂrﬂe/ﬁ’%

division was obligated 'bo defeﬁd*plans to improvem particular '
&comomnts bdfore the Air Staff. (mx 30 N v 62)

_ One. of 'the_ moot impnn'bant advanced deve,lopment raqirementa was for 'l'.he -‘;”,

mprovement of the Bell engine for the Gemini program, (M 28 Sep 62)

Sk lwwmﬁ’



i mgm adopt the xmltiple start engtne as the standar&/\for the Agera D,

AlkenetBs"in ﬂ'.ight. Excep‘b eor & change in the turbine eamanat ‘daot
: ’f :the impﬂgmd Agena B and the first Agena D engi.nes were essentia.]ly th
L Same. ] 'Howev'e r’, -1n prder to insure poeiti*ve id.enb:!.fication' the Air For.::

. }-dasigmeednthe,mw model IRBl-Ba-ll.- (2, 2@ Jul 62, e 3 Aug 62)

mmeed.xthe need for a ml'biple sta.'b‘b engine in the Ageaa The
:':'?civiiiain space agency wan'bed to use dthe Agena as .
o vehcile{ :Ln the Gem:l.n:l. program/ but in order to .beeibieetoeten%oue -

'”--i 2 wi‘bh anothar orbiting vehicle, P ammhan “oliie able to

- _:' directéd ‘Bea.], thﬂough Lockheed)to nlainalbhe*necessary mpyovemnts to -
s mee'b thex Gemini requirements but at the same time design the engine

e to be campatebls with ‘hhe Agena D, - m—.er the 1963 teete, ‘the division

. the Eu»genenaxorm '

: R~ {'l- M .-' - - -'-ﬁ J l‘:.‘_-"“:.'...’.w—[ ‘/--

. L R
. ddir -, .&-.- .

o I'l‘d . o s
For thse/\zgena D conriguration, :

.'bhe 16 000 pound 'bhruet fual: etsrt engine mehferopened ﬂhstngfrfthe

',v‘ .'

’:

9. .

Dur:.ng 1962 ﬂNational Aeronaut.ics and Space Admzt.ninetmtmn

R .

me.ke = ad;)ue‘bmeﬁ'be m ite flight peth., The Space Sys'beme Divieion

m:pmipal task at hand was to sffh




..cmpter 6' .

. THRUST AUGMENTED THOR

' ' analyzing ,
During 1959 and. 1960, Uoughe Aircraft Con@any was m '

: Mthe -basici_ Thor boos'ter to-de‘bennine how~hf=: W
S ﬁﬁ:ﬂ!gx M heaveer obje,c‘bs into w higher altitudes
"‘-'.might be achieved - From these studies cane m'ét. ?.east two ﬁhsoliéited, -

':-'_—-'.,prepesals .f One invoived an engine _with.gxfeater thrust and p_r'opeliaht S

tankage wi.‘bh:increasjed -capacity. Hoﬁeve‘r,-'einco th'e.:_'Ai;c: Fc@e would have R

g '.Ii:"..'l'o develop a new engme ) the pursu:.ta of- such a concept would ‘have been '

P ¢ﬁ June 1961, Douglas revealed ' :
relatively expensive.A'a nore exped:l.ent wa.y of incres:.ng booster ca.pability.

Ko P - -,

. . M .. ‘,‘
._.._.. : 0" o ~ L ,....‘,,.r . S e R 2;‘5
. n"-x 4-«»‘*-.-“1‘1: o ...-J D e} - M oo Cate

[ This metﬂbd would be by the use of the standard DM—21 booster with three

A

.: ] . . - % . . -
+ solid propella.rrh rock J motors atrapped on-the Bides ‘of the booster.M,

o EM-33-E2 . from Thickol =
S Tbese/ﬁolid;' rockets were available/Fav:.ng been used &s the second .
’ stage of the Air Fok e's Blue Scout launch vehicét A

these 'bhree rockets combined with 'E.he DM-21 propuslsion system would give a.b’ u‘b

T NEY
%u%. ji

h-




’.'i.'..;the oapabiln.ty or the 170,000 pound 'bhrust of & single} fhef“lbooster.

" .'.;(mm, 15 Hay 62 ttch to 11;:- h May 62) On 27 Februaryga prosrm

diz;gcﬁor askqd that Dauglas make 2 two mont"hsimdy and‘:i.n coorclination
. . with Qcﬁeed, deiim ;hore""lj.)rébi,séﬁ;fbhze-ngr.for@ce and designoftthe i
pmpesde thrust augmen’bed Thor.(l'br 27 Feb 62) - | Following ﬁhe éetaﬁed
f.-a-.'budy, th p:'-dgz-a;g;éi.-pector felt ,thi:b s;ng;- addrb:,onal thz"ust 'wouid

. beneeded ‘ir.x '&ie ,_irgjmediate fu‘bﬁre, the prbps,seﬁ" .appra;achuwas‘ "'the_ onl;r

one feasible. On 26 April he requested the Space Syatems Division's
: " the envisioned. o
vlThor booster bfrice 4o provide Aa" hardwa.re combination ready for -
s ror the first ﬂigh'b tavam:months"hence a.nd ror nine similar flights

. dur:.ng the following year. _ (ltr 26 Anr62) o -




N ",. e_stiﬁated to amount to $3.35 million, For budget P‘-II'P"'s_ﬁ'és;"l"‘.t‘“f’vj

5@:9 ‘Systems Division estimated. that after the first unit;

“'edbh thrust. augmented Thor would cost $700,000 or $256,000 more than .

.. 'the standard DM-2l. '(1tr 9 May 62) Laurich costs would be amother ., -

© $700,000 or $100,000 move than ik a DM-21 Leunch.x2 (hist rpt,

.
[}

; Sests o e FAE
"In early July 1962, the Thocbdoster office edkbdiMerospace
¢ Gorporation %o be technical consultants for the thrust angrented Thor .-

" integration. (1tr.2l Sep 62) Operating under an extremely short lsad-tims,



rocureti 'the solid motors directly

ffrom 'I'hiokol (contr ll;B) and negotiated an agreenent ttth Donglas

ity . ,
- T ﬂo;/;r;zg'ru Fyn l
« 'lh:::hu:ﬁm woo:"-.é pmﬁ:ste

a:*p;'obotypp thrnst'augmanted-configura:bion

'by modifyi:ng a DII-21 boos'ber, attaching the sol:.d motors 'ho it, and

;.’g.e_sting ’the; new ‘oombination at the 'Amy's -Redstone ‘Aréen@.. (contr -152) -

Douglas modified the Dﬂ-21'e ﬂight oontrol eystem, indrea&ed* theo 'u**,, _

instnumn‘batim s and installed bra.ckets on. the aft section of the booster

i‘;'ame'.'" Eheli?:s_etl;o’i? 'bracak'bbuwhsltgiho}lﬂéin,_piaee one- 6f, Thiokol"s;;i_.

E'd ,500’pound motors.. Dougla.s demonstrated the capacity of the Thor'..'

Sue
Eiaal N .

o ":_'" ,w support such wﬁ)@)hts ad vez:ried the’ suitability of the booster.

L :modiﬁaations by' a se'r_ies‘ of bibifationb and Yesd ‘tests.

Ig conneoiion 'v;ith the aft. braokeié' there:werezaa::-mmbei:?:

. Lj’
L .frame upon a p:ograimne-didigné.l S'batic firings at 'bha useml sﬁwsd

tha.t this - eeverance mechanism needed to be taﬁ:nadd In additon .

. A
‘..

ﬁ'om scale model *be&ts , engi.neers were able to imerG the 'b:.meng of

. the- severjuce.

";"" at‘bitude would be. :E.n a bet'berrposrb:i:oﬂ’ £0 - 983

A o te uma/a' T “ - '. ‘ - TR
~.'-‘cases as thavafall awav.. ' . .- T Sl AT



A performance of the engines and the effects of theirexhausts in’

the neW:_e'nviqrimlent.' In order to reduce the probability. of .

combustion instabiii_‘by; in the msin engine, the diﬁsm'dﬁe‘ct‘e@‘.

«  Rocketdyne to. install a baffled injector in the MB-3, Block IT engink.

The. modification had been successful in similar engines used by the

Ty T

E Itlgs. bboster.. (M 1."Aug 62)
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/amducf.oa pe/ﬂ'")' M\c«/ Lbaru/{

 Space Systems Division planned to have Douglas prodnce ML

L -4the neceesary boosters-eﬁmthe-ﬂadi\&e&éqs-i@ in a normal -

. ] . . . - ) . ‘. 0!} .
o o ¢2¢ ‘@i :
-.v_-assembly line fashion._ Howeger, the new engineering desiznf\jff"’ ""'”’{ ;’ oM

~., -

"-Jt"fpackage would not be, ready mueidately and in order to. expedite early
i G ccn'lr'n-fvll’ Mf’lﬁ '-
d&iivery Wm ~the; division..directa¢ ouglas ~toli. -

S ",:pradn,ga three standard DH-21 boost.ers and 'bhen modigy them after =

fthey- came off the assémbly~line,

" '(* In a.ddi‘bion, two Ablestar confignred Shor bbndsters were..£o. be
L similarly modif‘ied))

. (l'br u :'121&'62;.'06ntr - 186) -'
o ' : | -t Vendneverg
In the- past .Dougﬂ.as*andﬂ.ookhaad shipped,{tl's firsteand
4 -A.__].Esj_égpnd:' stagg's i’ramﬁanhg Mdniga'.and Sunnyvalse reapectively.'
" Now, Thiokol was obligated to ship motors.in mbnthly increments
- ax beginhing in September 1962. (contr -148) to be tenpo_rariiy B
stored axm m with :the"other.'tlrbqrﬁe_ hardware at the

laanching pad. . -



S e accomodat ' 1;, configlmy

4‘ Lack of a ﬁ.rm d.eciaion on the Class of exp]'iqves, by the Armed Force
A ¥ .

Explosive Safety Boa.rd pree.uaad the ﬁ 'connpletion of a' fsj,ora'ge,_:_; .

T h&.iliti‘es»for 'bhe solad ;-ocket.s‘ in tine far 'm';'the £irst. launches.

. 2t - ru/8-~
. M.r Force personnel Bad to wt tmx for the ‘board to d

 could msdver#m'//y : '
tha rockefs m;t\explodod or burn M This would de'bermme SR

: : r/ . SHEP8 f/f:
M "( mf.m 62)

- the na.’cure of, ﬂg\building'
Iﬁ:'. the meéntirpe,Wmagers‘-‘ made a.rr.,agpemeszs.:j to 508113
"‘f".'.'"_:'. }.thve's'e rocketsA,:BAe.mPéraritly‘in an iglooo '.t&pé _constructon used - .

by 'bhe Blue Scout program..

M‘ .

' The. first of the cj’?lind:-igél,rg‘:gkﬁé," 2} feet in diameter. and 21 Ffeet '

;- long,aokx weighing 7300 pounds,we

S

chisduled: {o-arrive st V,ndasberg
. 'in',Septgemb’erf. (TWX; 1 Jine 6é'; memoIlJune 625 memo.33 Ang62) R

R A . . . N

. Pinally in Oc'bo‘qer' the safety board ruled that these rockets'fﬁéﬁld
- nob inadvertenly explode and in ngruary _édné‘tnictipn Beg-anf-pn,:a"
prefabricated metai bullding near. tbe _Thor'.launch pads.

(1nt-erview with Cpgb JB Rauhut, SSNF, 6 Mar 63) '
-7 " agditional”

: Douglas m provided .a.stgxmund equ:.pment

‘ launch complexes and readied ’Pad 5 &

-t b



..

Decenber,/ and the programn director hoped f

‘ " several poetpgnernents on the pad. Pinally- %iex on 28 .Fet’g:ay?\ the

newmhzlm b°°5t°r '00“151-'1“1"5‘ rose '°ﬁ. its P"d pushing en-'

motors. #owever, in: thé.z case , there was a.n improper connectlon

" inadvertantly lost. on what was in essence thefirst ‘flight test - -+ '

" ' ﬁti_li_zi’ng acombim .

The f:irst modif:.ed DM_
(h:.st rpt, Jul-Dec 62)

63;

Agena D irrto the sk;r. However, the. hehicle veered off course and

-
L
cd . -~

the Pacific Miss:.le Rang_e xfltx sefety officer hﬂmnﬂ:x bushed the

B

o the flyj.ng hardware, - o ' when S
bu.tton to destqﬁy o/ W o the,pad M

the ?nn:ht Roeketdyne engine appreached liftoff thrust ) a gurrent ]"%;

e l.

through installed cincuits was desigxed to ignite the three sohd

. _@.,

} K3

- !'_ .

A3

which cuased eﬁe"‘leelz'i.d mot'er:r;’ot to ignite‘._' Thus an Agens was . '

of this parbieular :‘phard_:ware combi’netion.;,_:‘_ Lo

Desp:.te the initial setback ’ undoubtedly the thrust augmented

.

Thor would be_ ._used as a boqete;f for future space flights' ,reQuiring

thrustx ratings between that of the DM-21 and the more powerful, but

- : (info frm SSE) -
“more eacpensive Atlas/ These laj



concms:[ons RN | S

S " ---1956 'bhrough 19627~ e Z.; ﬂn;, /(.r awa-;
During.the span of seven years[ the, Jestdrn Development

= ..':Div_.i;'si:dﬁ; ren_’é.{n'edf‘ the Adr. Eo;fcfé .Ballistiq"}ﬁés,ﬂ_.e Di,v'gxsion, and -:-;' '

_: reorganizyed. as the Space Systems Division, was responsible for . - .~ "~
' the day-_fqg-dzy managmnt of th_e’ .fAi,-if. Eo:-'&é 'fsﬁ'a.te'ili'befd_.evelopme_nt.

- ——— - Lt

"‘,f:;;.f:However, duri.ng 'bhe entime tim the purse Btrmgs were held t:.ghtly

x ??in Washlngton a.nd m maa“or~ technical ma manaserial-éecisi°ns"‘?’-‘5’~-"~*'

» ?rane*'apprmd‘by:t.heﬂeparment :o:é' D'efens'e ,ordm':.ng19583nd 1959,
by the ‘Adva.nced _Re;"ea;'ch; Pz;o;) ects Agency 3-51.Thels."e aéminiatrabive :

4 ma,ngemnts were _é;n;onst;;ted in the go—s.lt;w a'ttl:l.m&':tyl‘j:if:iga | .
by Assistant "s'ééxlvétar; of be;eﬁgg Quarles 1n 1956 and 1957, thg' :

. rea.ms of mﬁgal 5@3 p;lhligiléd by- the. sféia:!. defense agency,

| during1958 and 1959, and he éontinué.l'di.alé.gu;e Bet.esr tiw v

.; ‘."_f.-'Aﬁ'll'LB'sf?,'Ah'gérlemprc‘g;jec{:. pérsonnel and t..hei,

* “Research and Engineering, from 1960 through 1962.
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:'-I.os Angelss a;pace progra.m managers approa.ched hhs'.':sa:bellz.:beu N

' * comp onents were' ! which cnes
ays!béms development by~d.etaminin§ what m/available md/ldubcneeded

€

- to'.'be. deirelo_pgd.' 'j' inBy i:h:l_.js":iri_".e'thod' '::h'hef'j manéée_fs cov,ld_ shorten' ~'ov:ai'a11_ .

Barly. obj{ectiﬁ'e'_s'ﬂ;:ieluded the _:esﬁabﬁs'l'mia;nt:ot»j groundesabelitecs
3 énmmﬂicaﬂbns::andda'ba\.prbcessmg ?féchhi@hes:, " andthe ‘-d;.'w‘relo?r:meﬂnt-
Ca .of a recovery systom. > ?he outer shell ot t.he:: early regovery capsules

4 e tee



.N.eve;z;_,_'bhei_e'sg s li;»Forpevsatelli'B.es: owe a' gheat debt.

_ 'bo other programs beqq;e' of the’ cbm;-onen‘hs aﬁd systefris which” -

:f'-'~were made availabwm various sta.gas of. devdlﬁpment. Of all the. .

R Javéiia‘b‘le-' to".ibskhe § the ‘most i’xmjft_aﬁ'fit_f’ we. ﬁﬂ

*:satellite éngine whith Bell Alrcraft.Compuay had' baen developing

" for the B-38 program.’ This fact is not to say:that mny refineménts
- had ﬁq'.;maé'e. and 'bhat improvements’ were- desirable. Bell redesigredd.

thenengihert voréa'i;rifg,‘ﬁei energy fuel; later, increased the fuel burn time’ -

and e.s.tabli.she’d;a_ restart. capabiiitj,' and then went on to increase
_.the thrust,

| - Following Sputnijk, the decision to use the Iror as a booster'.; .
‘o°. was predicated on the fact that-thel missile would be available.before.

3 'bhe ottier Air ,Eorce alternative, the Atlas. ﬁéyeﬁhelesé » Space
projedd managers were not satiafied wi‘bh"l'hor missile and so consequisly L

-

redesigned the . frame and- increaeed the eng:.ne t.hrust, ard se,ected what

'.__they-' tlmught' w'as 'an itgp?we& fuel.deVeioped_ in- the Hafahq rrogram.
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"the ﬁr Force Blue Scout/and the National Aeronnntic& “and: Space o

: '}Adminish-at:.cn and developed by the A.;my ’
f;, accuraéwbn the..ﬂxer-Agena la.unches from Vandenberg Air Fcrce Base )
] . ' missile
The gy&f-emhad-*suweesmlly guided early Titan and Thor/test flights
: ~and Thor boosted reentry vehicle teat :E'lights and there was availible N
. ground. equimnent at Vandenberg installed by the T:.ta.n pnngram..
' ""-“wm UL e BT R K




- In px great pa.rt due to the engineering and ‘aanagerla.l i

- Mr Force n ‘ ' ' o
'8kills of/space program personnel in Los A:ngeles s the Thnr-Agana

‘:Elights have become grad‘.ually more successful At f"rst the primary
: _.concern was w fm the Agena to achi eve a polar orb:.t later there

N:'.wenr'dmfficulties in the; the. grourd-satellité comuuc:katiens,

) . . SyStem., "
capsale 'Q/}‘"’""m dnd reen try

."'ﬁ.,;and'etill-‘la#'e'g.wghfgtitude control, ‘ .
| - B fe'ém»r; ?—"7 %‘g;?;o{ hfde(l; :n-;: edf 7 "“"i '.I. .
_ flown . ‘ SRS

B ',t"'stag.e ::iay be. xni in combmation mth anohter configuration,

‘-;by farn the most A:.r Force satellite launnhes have been % ith

»the Thor= Agena comb:.nation. The Thnr-Agena. comb:.nation has .' .

‘: '. CT . 3 ) - . .
.. | proved the back bone of the Air Force. 8pace program.




