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C-4-4 a.. 

~u~ /t 
D' -IT 
P~~~ Vavra for MSC History 
- 3/19/68 - Interview 

program, I wa w~~k~~g 

~~ e-:fi:.-~ke Electrical Engineer in the Instrument Research .Division. 

In J-958;~ · · ~s when the space program was rea-T~r--s~ formed1-E7Cl=t;.., It ~ 
~tJ 

started hearing a lot of activity in the Instrument Research Division and how 
/' 

~' 
we might be asked to help the mn~ ~he Space Task Group z· :astrnE:!'j·~ r f.:s 

A l 

':ti .. 
tracking instrumentation problems. In early 1959, the Chief of the Division, 

~ <7! ·I p~. 
Mr. Buckley, and the Jlssistant Director, Hartley Soule, were 41'T ~~ L; 

" ~Pel?1Ge-~ the Space Task Group people ~ ~~g-~~ 
I\ 

As result of this, group of 
rl...t 

engineers i1et?;e'5B:~ in"'Instrument Research Division set ]lp--a conference room and asked 

-h> ~ a littl.€ team ·to answer questions and to support the project Mercury activities 
\N. r1M. ~ ~ +v M--

that were forming up under Mr. Gilruth, Space Task Group. ~ 2trictly ~ part-'time, 
~~~--4"" f' 

"'~e-:i:_..t a little effort -~J;;IJ:~-~~r~~e-a--e<hff'fl~~f ~our regular job .A few weeks l ater 
and 

we were in the space program night and day/y1ever thoug1rt about our other jobs 

again. f This ~was formed ~as a Program Office at 
.... w~ ~· Mr. 

Langley called the 1Tracking~ Gro_}!Ild Instrumentation Uni~~ /\Barry Graves was 
~~~~~ ~ 

appointed"- assistant head of it. k1'1B. .(or the first,Jn our life we had a major 

multi-million dollar pr4 ject to plan .and implement
1 
~get; deme- in";:"lmost 

191 impossibl~ time. T~ 6:-1'lJ!lal.:l. '"1'1"'-never got very large, and 

~ was composedAof ~ people ~ha were in t11? rocket and aerodynamic ~~a 
research "-

instrumentatio~~ at Langley for a !l'.MiiSCI ~ years. ~~ sa.y · t was 



2 
of 

basically a conservative engineering typellgroup. ! skipped past °th'e 

a~ies t hat reshlted iT.i tJne saccess'.f ill-com~~-0' 

f n 
~~~~ J..,~~~~-,s;ae,eess:fu~::t~ .. ~j\looking back 

dr'"~) 
at that particular tl:;i.i;Qg e:nd: tll:i:ril:dng ahont the j :o s±.~~ 

'®J:Lt,sfa;ujjla in~ ±.h~k.4a --e ·-t. itn~ · p~;b.Q~ ; ~~~~ ,as--~~ili'8i~~iff!!".., 

0--~~~ rl... '1 ~ 
organizations that we · now ~'9i1Miea HIJ-at ~ MSC, and , the size 

I\ . ~ ~rfo ~U/v~. [.) 
and complexity 

of the management interfaces that "-ad?e-£ormedd 1~ seem 

~ ~ 
se~chrng question ~t always comes up -~~~ how A a relatively small group 

. ti"h . ~ -h.. 
l~ relatively limited expense and program management? ~~-~~~~~1-m-j;·•e ~ee-r,.--

NMA ~~Ar- / ~ 
manag~omplex interfaces with other"- groups ~thi~ a:Q.Gt"'-Ah· l"orce 

~ deeply involved in the Mercury Range activit:if.B a47-~t-4i i1zg g:Qo other 
) ' ~~ 

i53?"~Ct@<~ supporting groups such as Lincoln Laboratory, lflIT, ~large group 
LJ +b ~;i_ though 

of contractors that we work with. L~l1.ing ~a:eX-i b ai"]?)CM 6- bha.41\we had many 
~ ,..__ 

troubles at 4ibat- 76i nt , · :@-~~ ~ we were much more successful in getting 

~~ 
e answers. and getting action on work,. than we ~"-in recent experiences w 

~ so 
particularly ~Apollo where the organization has gotte1}11arge and cumbersome. 

on 

- wer. e: M±°j sTO 0en;b·e.:c" l~-:her on~ __ Gna idea-
. ·-'.fl: O/.w_., 
~ people, ;i; ~esBw&:iP. , . :bm:e-3::u:1'-.£a.:O-Sil:7.el~V-~e>iiiii::::~9-r-

~ "- ~-r ,~ AA~ 
beeELuse it :I: -a 'S very enthusias~tic , ei ~ -F and ~Hll~s•?i:Aa~st~i~c-R-c oi;.;.f;E:;i;.;.g_ <t 

was being fc1 med ap~e !'~pie 11lvo3::Ye~all of the people involved at the 

" 
time, ~es·t~l Of the people involved ah t'/he b:i:me, had known each other 

I ·I 
.... o t the hrn1s @-e.'r.rd tlie Langely g.3?:0tl:lf> .. bhat; was suppudtiTJg"""""Jel:';, elessl.;,c . I 
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think ~:r>&l41-ef +ihis~as a mutual respect,,_ of all of the :people involved. 

a-lr..:;;~;:;;;;.;;:~:----------~~~B.ta~e ~~h ~ or-i7he peo:pie invoivea. I 
a good bit 

group accomplished (\ ~ore per man than can be done 
were 

today. fortuante that there (\ a limited number of :people 
~~~ 

involved) ,A"ithough everybody,.._~ over worked. Ma, I isl<1~M "tie:@!!:'@ !ts 

hese da:-Js 

>a~~ly in the old Langley Research days / ;1hat 

t':tiea ve'.J dM@fnJal?/; at Jeas;t i~Jdoe ~ii ei,.Ji.l~~~~~o1<~~~r-
11-~ ~~ 

~........:;;=.;;;-.-~~,..---=-~ines.~.¥0t1: t~i:ed (!ery car~t o lay out a :prograrn1'and 

understand it before committing full effort to implement it. Although ~~ 

~~ ~ .. ; basic ,~~'- S'J.. .. , 
.,.. :1:-m - sea--J:e-f'er-d~tfil-S ~"very ~ ~ this ~ @~~ng--ye . a©: "Jtl concentrat~ 

iµ_J J 

on getting the :program define<)~~~ ~~yed out and negotiated with people involved 

be~ ~~ ma~ nnknoun il.;i.~$ '±'h11 feel.~~GGmpa:i::,in' 
. '/... rtuA-rW...~~1o~~~~ 

.i -& what has MTJJ!ene , ha go uF1a-t I would say" MSC in major trouble in ~~ 
~ J..:J 

Apollo -start ~hat feeling ~ not prevail. 
~ ' , Wi this 
!nlT' ~~ ....... -·.___ n ~ '.r>~ ~eat :i..z. ~ /\./\particular job that I am 

ak . f ~ tt .d •th L 1 ·th· °--t time spe ing o :pre y wrap:pe up wi ange y wi in wo yearl\..span ~ 
~n f< 
~ wasl\.~~e-e±sro 0--t--hat 

H«adg~a:ee--'fll:slrtlrer au(!. tbe Laifig± peoP-1' :i::rrro~~fv~ 

t~Bsfle ~ that brand new world-wide ground network activity to the newly 
~ ~ 

formed Goddard Spaceflight Center which Headquarters had sHTee decided ~~eoioas:t-y 

would be the operating center for all NASA ground tracking and communicatiorn 

\ 
networko So ~about the summer of 1961, when most of the progr~lf::J 
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initial management problem rG._..__ 
/\ instrumentati~n was compl~ted,the - . A was to set up an organization 

U::Sa:t ~~J'.ck b;_fi 0>@fftti'II!led e:pepa . . ~:r.r-:'> / \ 

at Goddar~o continue the interfaces .J;irQ~~ with the Space Task Group. w:.ft.3:.Gh 

~ !~ W"tf4 ~ on paper a part · * _/ . 
l though A.~ - Aof the Goddard organization A.~ was never really 

tk~IU ,~ 
closely connected with Goddard. The~group that w-~ formed Wl"" at Langley 

and rl<--
to transfer to GoddardAtake their experience and partially 

~ tv-c.AA ~ " 

was asked 

co~pletedjob wit h th~m. {!inish it ~ and get it operating ~ r 
~e!'!~~ Mercury. ·&ll-p.~e.-t.we 

qv _; - __. 
~ Xnteresting management dispute originated at that time, vecause- t he I A-Qt.A. 

~to be v o-
responsibilitY. wasl\Put in~~ newly formed directorate at Goddard for 

~ t ~ ti~~ 
eb t~liliig ' Q f\ data acquisition under John Mengel. ..;i;-lTaii: Lhe --r~'g,. 

~~~()f-1'-ic_ 
John Mengel t- ~J?.£.GJ::.ia-1.-1"-Y-ha t:h f"eeli-rrg-tha ~emen t:; g:rouJJ that wo -

, \, .-.._. . .. ~.Ar 
't " ~,--,-~-· 

sm~~~the manned spaceflight . with~ tracking network ~~a 
~ _ . ~- A· ~ ~:;ffie 

~&r.re-oo.~ a small staff 0£!.:f.!.:J:,ee, and~ technical g-~~e.:r;at.-.:k;r;;i-§ 
~ A · A 
~l...-1JA_- . . . 

~;Qi~Qll±lS-: for this network would be integrated in with the e:t :3hotrl:S. 
~tn ~~ 

he i nteg:t a:tJe~i:r/\the establil2hed organization that Goddard had at t hat timeJ 

~ L-i._ .tff~,~ .,,._ -~ " u~~'"tt 
'-1ffl-:i:-eft-Wa-s--~~w4r~ the mini ..:..... track and Godd&reb tracking network . 

i\ ~ ~ 

'r-he-g:r"'6'1i-J>-~ ~;t;a:t..:h-e; .ai ~~·§1e>y 

/f'Dff al 

time Mr. Graves, w 
In"""' 
~~ group, 

~ 
~~Jreb.~:a4-~ I became head of ~ group 

. .nvJ ~~~~ . 

-ea.a~ ~.ia~~ that 
tJ'""V- L~ 

departed to acce]7t=tlle 
right 

/\. 

Sloan T~~f. 

~at the time we had to 

negotiate the arrangements v ~im. Goddard. I disagreed with the Goddard approach) 
0--7 tL;J. u) ~ ~ ~a- . 

and th@ \Per sonneL ~etteel:-a:< ha;ng± e-y(\l-13-1'.re s- k ;w@~ · ·-nte:J:?e &t · be 
~ t'c-Yl~ ~t-- ~ 

wonti.Du.@G-W.@F~ Geooaif!a 1-lad agreed W.:i:tll ms i!ii~EI@~ that we a:tt;. refus ed-. 
1'. A ~I\._ '' or 

started 
/) 

to transfer I\ take :part in the Goddard part of the acti vi tyJ except to help t hem get 
not r (!")~~~~ 

)?f we couldj\9.rrange for at least a division level of activity, t~~t 0 ~~ -uT-· ~~-
~~~\....-0 . 

Mercury job at Goddard. This .became a ,.._v i.ssue~ ~ ,.. ~ 
. ,,_ , , ~h o-ivJ ~~ (~tJ.i..~Ji ~md...;&Q-~a:rrsre:r;· 
~ . ~L eventual_lY Goddard managemen~ -~i-6:-GO.~~ar:asfcr!e'-<J:.:&§ ~Gs e~ 
~~ ~ A . (i4.4. G L ;{-

~ ~ c~f\ organ:i:~at::i:e - k~~l> ;a t-Bge=tlt~'\"'"""~ . . i o e 
·µA,~~ 
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~ T ft-~ I/;(; 
·~~,~-i..""'-"-dis±iu.te, 11ne ~e~ 
~ 

~g_.~ A. determined that they 
I 

at Langely whe had worked so long and ha~a on tJ::i--i 

would war-~ stay together as an operating group, and not be split up I 
represent~ ~1 

-4-n I\ .the ~-~ 
~ 

at Goddard. Ana e&se-:t:.ltia..l-1-y, I was uade the ;peg~&ns-.~:El::i"B 
~ the 
A. . tell/Voddard management that none of 

~-h~ 
management arrangement was a.~ Goddard. 

the group would come unless th~__./ 

management. · ~ 1.4~ AA-~ ..i ~~ • 

~w.. rf\I'~ thisj\:u'rangement was approved_ 'New-ev~ dispute was going on, 

a number of the members of the group ~6k--e·-A~-a~ either went back to Langley 

t.imo. '.> 

-'upport 
In 1962,wft:t:±e I was the associate chief of the Manned SpaceflightAWetwork 

~ {,__ -4~-~~ri,t~~ 
at Goddard I was asked by B. Graves, who had~a:t-ea f!om7folle5~w-erlt

and 1Aro-

4;fi&t--he-R.a4- dons,tfack at Langley to consider transferring with him to 
""";{{ ~ ~ln-·t ~1-H, ~\A ~ 

MSC ~li-p-t.:Ba.~ then ~rni.n~~"Houston., ~~ w op@rsi.:t~ @. J?;eG~~ 
) construct· the mission A ~ 

-~/\Houston Mission Control Center l:\t the time, "Willia.rrs ~ Uc::icrstffll was 
transfer and 

trying very hard to get Mr. Graves to~ake this job. In late 1962, Goddard 
to ~ ·..t~ 

management agreed to allow mel\"b err trave± i; ~Eew-~-e H&el;s.:t-G - g~ 

~ MSC, in order to assist +~ in the ~errrci:r:rg-u}J W&Ll~ eN definition and 
in 

specifications for the MCC and also to participate~some of the contractual 
Vv\-1..-A. l \,.-( "" " l 

evaluations that were s~·a;:r;>i3-e earJy to get a real-time computing 
-th~ {v._,~ 

complex contractor . ~~~~P&~~&tei-y September or 
I was ~bnost continuous travel dffim ~em ~ 

October 1962,t\.~@er.rt4~tteus t~ ~ t-he Goddard J fJC'tatien to trr'r~ Houston__) 
..) . -~ ~~J!~:::lQ;§~esJ 

~~~~~ and approximately in November officially transferred to. Houston . 
~ "'-

who had been appo:tnt"e'i tJ =&1te-Ge~"t,et:-17'\;;J---:t-J fiew-di1e ctorate .~ 

~ ~~ ~ 
,_Mr. Graves tm1 appointed ,48 irector 
~,..__ ,...__ I~ 

.Y.Bfrer this ~r te ~ · G~a ve s fOl"'l''i~1m:aetr::T1Ql:!i:L:i'tl:~~~w-:riHt4l"ii i'.mmytre~J::f 

sa ±ed the Guid~~ Office 4;.@~J.!e~iiel~~i::=i~i.im~V\11andle the technical 

Control Systems. 
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controL-fesign and construction of the new Mission Control Center,~~ 
~There were a number of management problems in settin~in that 

-.:tr.~ at the time Mr. Kraft was the head of ~~J.ed the F'light 
--~ T ~ ~ . , ,J 

Operations Division 1 tbese-~e t.Re- ~eople ~~~irlr~e basic 
. /~ . ~a:lly " 

requirements - - or "- MCC . ~B--ffi71::1:'S"'i7err.r-. They also Jtrad L1re tie15:i:-re 
IVpl .· /l / ./(~ \ a t o 

ti- · to control the const~ction of it J ut ~were h same <time- too smallll\1"oupt\oth 

finish up :the Mercury operation; ~@-~~ tints· and do thh:; new job.So they 
reluctantly 

I\. turned over the responsibility to the Graves organization , 

mar:Ja geme .r,1 - :i; .J:l-i, - eW, : ob. In order to get €lk~& stoa: ®'n this 
rtf flt v•'-) e ~ ~ -4> ~ t._;_ ~~~riig ,l) . 

project"-whJ:: e-h~~ ~~ earit;r-•a:-ettra:!'"1?i\ in 196~) iYB:o irnrn€#~ 

~~ Graves and I had ~ ~@as.G.:r:a~g 
~~· .. / 

u....~~~to accomplish several ~ • A:a e: 1 es alb We had to neg·::Yciate 
nucleus 

for a I\ 
~ vrl-u 

of people tak:~ 
~ 

11 number of ] e ~i ~t which had 

some background interest in the systems engineering and equipment a spects.:· 
1' e::v~f 

·'-A-:1:-irherl:igh he existi g FOD organization a BEi· some people ~tht& 
~ ~~ 

t"lre- erg-B.T.l · ~::bG> ~f:l::.b€!-h later becameCl the I~strumentation and Electronics " ,..._ 

&8'earch Division . a:t-m~S.,..w1rl:-e~h--i--
W,B 

¥~~h~:Pa~~a:- :tn~~ 

~~fl e~ ~a~ 

the Houston site) ar:a8:-at the s arrr . - :f"\FP'i~~· evaluate the ~~ 
~,,_,c..4-4-

bids that were coming in on the construction of this project) .and at the same time 
~- tt.~11--1-. tl-1 /'-

up budge~ and ~w-maBagemeflt arrangementspp~a 

~-L~~=17~Fother source · people t; ft5, 
0

th 
- ~ -

I 
and .Analysis .Division 1 ~Q 



a management conflict or 

the contrac~~6W' ==::i:ii("liiF , 

~Vi~ 
dispute in the area of the basic 

"-

-~me portions of the ~nter 

7 . 

policy for operating 

~~A-.-1 
management ~ 

~) • ('"f'ob 
~~~~~~~~~~-~ had most of the background up to that point ~.-t W 1

• ...... 
1 J " 

~ ,) ~ 

with Philco previously o~tudy definition contra~~ought 
the contractor knew enough about the job to be turned loose irmnediately 

on letter co h@.:1 a d?I O_:Qosed w · as 
and ~ ... ~ '/ 

- . · the MCC job~. 
I\ . (j.f._,,__; 

~ ~ J.-~c.----<l /,}··~-

design 'a 7 .QG.R 

In order to meet the near impossible schedule that wa~ t:G :them,and he-y; 
c-rr:r -~~L(-r• . tt 11t..1 /'11 L.C.. -> ) 

·. ad.-; .. - ers·-_ :rt the mee J:.'l.Fg-o Graves and
1
/ en~~e'. · enG-@ ,.along with several 

~);"· 

other people, that we were a-1:>le to get into this grpu.p tha-t ad exp&r3:e-nee- on- i-he 
A... 

Mereury range constructi-en- have strong op·nien tfl.a:l;-we would be better off in the 
(_"L,M- ~~ ~ ~.~~ ~. · M-n<U ~a series 

long run to insist ' on a contract definition phas~l\°f meetings with the 

contractors to definitize in detail specificatiom~~~~~~~"'ffll, 
~ ) . 

. ~1..itL°A..-p and ~k (.~ A,_ t tt I I 

costing, technical -Gg..~~:i:-t± e:n so on down the line, a:f.1€1: O'.f'eE.d ~t least a month or 
a~lilcg~ '\ .-f'J.ll'lA " 

two prior to turning the contractor loose .on/X2onstruction job. That opinion ~ 

uR._ a ~ ~--,,.,..~ . .;:t ~ f(l'-o 6 

prevail' and we did go irmnediately into~contract definition phase.~~ ~l~8 
~c'-f-l l~ from 

-w-ork -hr-eu-gb- &erd.es 01! d:-mmeG::hate ~ negative reactions I\ the / 1 
. . 

. "- (Jv ~ {u_ ~d-){5 ~ iJ..-C.'] 1-t-

been led to expect that he would be not held up and"~ contractor who had 
impossible 

s chedules. immediately ~a whatever they thought nece sary to meet these /\ 
lthough A .... ..e. -t. J -,. 

/ 

at the ~ 
I~tn.ew I\ the prev±s :i:ons. b,ci..:gg--ta~!.Lng'\,time ~~:'fre very 

difficult ones to get people to agree to, i;£.a:t;._a"b.Q.~~~~ 
Ji~Q t\.A~t ~ / 

after the year was over~a.:nd-w.e- both felt that ~a0 the correct 
4-J.. 1.,._e_r:..,. ,... v... c..J. , .A 

management approach~t-ha:t..wy spending a couple of months at the beginning of the 
~ a 

contract to definitize things A. saved many months an~great deal expense(> [\<ft . 

~ After~ f i~..ens~w- a ti"V~ , over a year of intensive 
(;"'lv' 

a ctivity <¢l the MCC work, the major technical decis iom,des i gn approval~ 

and subcontract¢ had been definitizedand approved) and the program was ~ 

completely frozen for what was to be done and how it was to be done. 
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~concerns and disputes 

8 

entered ~this period , w-a t-Ela-t 
~ Mission 

though 

the main purpose and requirement · for the ~r!\,Control eenter was 

/ / 
&seBt4'~ support ~~ ~~ project Apollo /"Practically nobody on that 

~ 
job,including the Flight Operations people who ~"-defining the -Jir±me ~fl 

Mission 
basic requirements of the/'Control Center had very much knowledge of Apollo. 

\ f"ou 

~ --· ed:th e~u:i:r-ement 
still~~ 

were very heavily engaJ ge ~n the )sompJ:E ~~Aand were just r the , \ 
beginning to get heavily involved inAdefinition of what they had to do 

h. C r i 1, '""' t)) and neUrnrk support. ifc ts e .;!tbf • 
:r:.eg~t-o Mission Control Center A... . . · · W- • 

time ~ t e.rmini ilg t a e a l on@ thJ:.-~~B ahead o ho thI would f i t i n wi t h 
/) ~ r{\,V> -iN-i 1:._,L . 

ffiroject Apollo wl}.;· ~he~gn was going full blast in another part of the center 
under ~ ~MPo ~ ~o~. 

~he Apollo Program Office ')(There was relatively little contact"-w4.--th th~t ~!c~. 

~--- - (,,.' .c.-R_ ~..u\.• 
Near the end of 1963, the nter marB~@-ri; was being rea ssessed ~t that t:i:-.Fae 

~ 
by lvlr . Elms, w.ae-wa s Deputy Director 

/\ 

" 

~ a fligh±. ap~;i;;:ations grOUJ.2 lar_ger' turni g £e Flight Operations Di vision into a 

responsibility for a~h:'raspects of the Center 
~ tt.I 1ftt ~~ 

~ge terr some extent of ~ 
f. 

operatio • This was done to 
~~} 

of the,A.Directorate/\_ ... "'5'.f1a a bee 

n wil:.la,t we ,,. Elms 

r>lt 
als o decided that the Center ~ould be reorganized in terms of a very dif ferent 

" ' j ..::..-~~ 

support arrangement for project Apollo ~~ ~h ea ~ the assignment 
/A 

of ~ subsystem manager responsibilities throughout the 8enter line or ganizations . 

was doing at t he time was that 'l;t t1as decided 
tlie of se~ting 

~ had completed~nital purpose !{he 
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contracts up for the Mission Control Center and technically approving the 

designs , ~BG ;&~etl~TI tne s~ag ef g~-&t4n a1 a t-h rr1Jcontrac s se) 'up. 
<' the announcement came out ~...) ~~ 

T'1'-<~~ ~uddenly and with little warning~hat the '8-tt-i'iia~ee ar:.i~ Project Office 
-~-L-w:a;s=J;;m:d=of.... ,Jo~ ~t ~~ into ~ ~v0~~, ~ ....te___t-tt . 

was abolished and ~ rintegrated f\. ~Hew-@<~ fie.__:peJ;SQ.tlE e!J! ·&S t"@ . ~@-

und: , · a s a , and t his relates to ome of tbe :tbings that hay pen 
"'-"~)._ • ~ · J:. the ound Systems Program 

~ate:r_...o,. ,s~ part of ,._ respo~s-~~ili t~_es /-e~-t~t.r rogr ~ti0e f\ Office 
( \ ' . ·' ,I tl 

e,&J?GB-s ·:e-:i?"'ft.t - 1:i e-si cl:O<B '191:1_;;i.J dj ng t te M~ d:;,fin~ the interfaces 
ground r~~ 

of the MCC with the supporting trackin~network/ which"~ the responsibility 

of Goddard to implement . both for ~~ Gemini wh:i:~ w 
As w=e-~---~~-rrr~~~~-

~MGC and f or t--11 -:,f!!!e"' 8~ ~~g~ Apollo.\yery little was known 
nfl.,, '')!;-~ \ lqy.i.--y ~ 

at the time ._ forVproject Apollo1 ...A.~1§-~e-+re'lP ~ 
i ilis area ~of J/~fo ~ 

~ffo~t~we di a small called systems analysis group 
. \ "-- I'--

tried to make proper contaciBwith the Apollo Program Office and ~ - Goddard 
"-aifl<3: o bhe1 ac Li ~"!iis~tJ;a"'~ii-l\';1'P"l~-m'fl"l"i"',Ci"'-1"Y'n-

~.1a;Qni.B§-1 th ~to try to figure out what the future interfaces would have. 

to be._ cm-Mee ove:i:aa:-H gron nd A~Yiork. As the result of this, ~i.c-p.lan. 

-ve-:r:iy--S-Ket"c~~~t a start was made on the planning for an eventual 

compatibility testing to ~ 

r~ces of the Apollo spacecraft 

communicati9n system ~ground network. 

Mercury 
Projec1\and Gemini the plans 
µ, 

new~ revolutionary d~ type of system 
())I<w. 
Woe e the direct experience 
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s]?acecra:rt l>\J tL ) L-L~--- · · 

from the Gemini and Apolloj\ground connnunications ~eu.-J:d-:&et-be-Gd-re &.i.:~. 

L...:~.J~~) ~~~ ~rn t.I.~~~ ·corrnnunications now 
This~ally ~e&e--}¥@ · k heJ\cOm:Patibility testing facility which we~have 

~'Y ,, ~ \ . ~ ~ ~) -\ 
today he time was ~i; a few ideas on paper. .. This ~ocated in Bldg. 440. 

_,_ " connnunictiors 
Well the ~:ea 'Of the~ a . O~Pa~ib~l:j..t est fac/ility,a~ ~":ent ··~ ned, 

d t b ~ ~ why this w~s though of. _ 
of ( of ~ ~ 

' > -e.1r41\(t wolti-d---i9 c• b ecause ~ £~llo co~unications ~ 

network, as etely new type 0f thing as comJ?ared to experiences 
for the enter again to understand this 

be necess~~~ new syst~m or 

n w interfac 

moon and back. ~ 

he MSG ~©~ a joint systems compatibility testing in order to 

refine designs and in order 

..the s;pa cec.:~ 

Goddard Spaceflight Center would ~ SB ~± i'".Pa~e 

~ 
models of the 

new ground receiving and transmitting 

are making. 

~a 

posSible date,as how to 
the 



/' 

had director *~ activities. And~- g:roundyork was 

laid during t period of 1963 for the groundwork anGJ: plans for the 

and facilities and for ~sic type of management 

arrangements that would have to be madez o .-t: this possible. f'!'l"-:i.:io ; ~his 
because 

was a difficult one to set up, A(-t w/ relatively new concept o~·-

relationshi ps between the pacecra.c't contractors, the Apollo .?rogram 
, (; '-(_,.{._// I 

Office , Goddard and all the &,ple involved 

was made 
nting this t\ Mainly bee 

Although not very much progress 
e time. 

se the group involved because 99 % 

the MCC in ti.i~e t o 
a 

11 

was conc/ ved with the very urgent job 

supp7ort/~"n±-i7 ~J?-fl&iat early as 
in 

le Gemini flights andf\mandatory 
\ 

d59'<lline sU:pporting the Gemini rendezvous ight. i,;:;h/. (tJ. btt- l 

®len, pjr:kJng..J1D"fliaJ! (ear the end of 1963, a~things f rom 
f 

our standpoin~T. we~€ in great turmoil,~~~~~h-~-1":'~~~~~===-... -
d~ect 

0 

we were 
'r, W--'L-

fi.@.aa e vea::-~s-~n~ concentrated on ~ 
I\. 

w~s getting the Mission Control Center 

built~ SQ, as opnosed to t he main ~ng w were 
and of 

the Center{\reorganization plans, setting up"{lew activities, pl~~ning 

future organiza ions, etc., we did not get real actiy;eiy involve~~. We had 
to do 

one job.\a:nd that was to get the ission Control Center ~ done , ~. 

So wheH so except for this planning I mentioned ,u~~s'i:b:xe we had seen 

and gotten t~e need for and gotton support of grades fo~ the future s et up of the 
// fl • - - . ) v .,nvJ}'i{,,, ~_:...~1.rz;..vtJ1v 

Apoll{ compat~ity <f'acility - you see that had to come in the future- we have 
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no 
Office 

beyond 
ture plan~building the Mission Control Center in this Ground Systems Project 

~ior to end of 1963 
I\ Group, tne ""'@l?l-El- ~' (\the Center c 

established by Mr. Elms., .ar;id At, th?-t iime ~,,.,,.. fF61:p9r¥i£~ 

Graves '-"WP s setu 

under Faget. 

s part of the Elms' reogra.nization of the Center, 

apparently ~. agreed with Kra~ and other Center 

the end was ·n sight for the Ground Systems Project Office and the i tegration 

of :the Gp@!!ati-onal o he Mee naa: o he p3:anned i"'tfrrrr-F~rs 
jo<tf ~ ~~ AJ£MJ~ 

rtbe period of rB:ont&--o;c two ;p;i:~er:ra--et' 63 and ~~ n FeDruary, 
A.. 

cG-'&:ae-~~r;ial r.esGlution GF:f: th® Ground Sys>tems P.roj-ec G=ff:hGe which came in 

February 64, ~~~:h,4- the Ground Systems Project Office 

of the Mission Control 

!>~ -or us. 

"l!fli~-mw~ the construction 
~ly 

made a difficult 

o~ abou 
l~o 41 
~- h nally in February, 1964, Mr. El.ms wrote a memorandum to Mr.. Faget 

" 
Mr. Kraft for Gilruth indicating that he wanted 

and 

.jQintly ~~ ~J::ve 13\f<f 

Faget and Kra~ to 
~s 

001!l-mt---....,_.j;;~...@:~ee 0:-~f · 
...ft~ !1~/YJCC r- '

that would continueA.v~~ 



~0-V- W--...0 L-rY" {J-fi:t#_ /_ I 

13 
A days, 
~ few1"ate1} ;:b.:i;:;r-Peb:i: 11m y-~ :w~thi--n ¥GI>~ 0pe~~:e--&s-~~"te • : 

-1-o " ~~ a meeting at 
Kraft presented a list 
~~ 

I was suddenly called~ · which Mr. 
"'- \ 

~ to Mr. Faget and said these are the :people that mJ:l 1'-e transferred 
-~Fo0 

out of the Ground Systems Project OfficeA ~~~.-Rl~~~~e~1~a~L~l~O~n-:r.~~o··~gno~·wT.1-i1i~C'~rin 

VJ..e.,U--k ?< 
~~'the rest of the people ., · ;!tay in the E&D Directorate to form ~~ 

develoEment) ~"" :!t- ~· - ~ TlL:r- -
electronics~ctivity,...undefined. Ae;ire§L:F.l, ;GB:i~ Awas ~· quick :frorrr m;y 

~U,l..L~-··~ o tn these 

are the names that go one way and these are the names that go the other way. 

f',5 s of that day the Ground Systems Project Office, as such, was offically 
A fl,·t.~ ~ 

disolved. A 1~-A:'i~~·me V~~proximately 1/3 ltt©-f - fla.t-~~transferred 

Directorate. ~ J::b§: ~~@; !b@1lfr:s ;&i:i::-@ iG~a-t-Het up an 
/\_ 

to Flight Operations 

interim project office - MCC Project Office - under Major Clements - t he 
rf«_ . - , 'J.W;:/1.tJ..; a" ~ ~ 

people .remainingl tnetSt-·e-fil-w.}rc;m were given choice/ hether~oB:± ~ to got\. FOD 
, \ (\.. ~-- sort of the 

ot ,were ~t ~p in~a holding organization calle~nformation Syst ems Office? 
~...euz.... 

which was ,.._~ responsible for some follow;..on support to the MCC ~ ga;am. f11-/...c. ~ 
Office during the transif tion period. 

~ During the next month or two, various meetings and planning sessions 
~ 

were held to determin;c ithin Fagets ~Et:e~ Director;t\ ~"\hether 

-t-o eombim-the remaining people of theGround Systems Project Office ~U~ 
e---rn .... ~~ 

with the Instrumentation Electronic Research group t--ha~ ~a @ermed up and 
le~ 1--fu_ ~ WTI-? 1ue- C4?~ ~~a.~ 

:mml'.li~~e ,orA to?"f'orm 1' a new Di'.zision ,~m;- j 

- eve:a--t:t.tally do~tt· wt1i,t wasn't clear as to what the responsibilities 

· of this division organization ought to be, and took "6'0ffie 

to outline how this new organization would fit in ~ie!~the Center. 

The new 

Division was 
I 

~e 

organization) Informat ion Systems 

f orrne~ by a shuffle of 12.eople. between s...eve;ral o.r_J1a..nizations. ;-/ 
· ~fj "Ground Systems .1:-'roJect 01.n ce ~u/4.-g 

e~e ~ we1 e· f'ronr"-the old "·,:·{\./ ~,: : · .~ had expeience i n t he 

real-time computing complex of' the Mission Control Centei ~+of tlre s~e 



l4 
and ~ 

were transferred to the Computationf\Analysis Division ~~~ae-w-ars=Jiratle=w~A;Fi 
...J;.._ tvtb_uV)- pk_ , __,/ 

d:rh~ -Computation and .Analysis Division1 .~~~G:r>± 

0\ ~ u.-f 
· X:i"e:a aoBcLAna l n.sis ~ ~B-ftS an engineering 

~(,t~ A 

dataAcomplex -~~=s-e...-.e~n~g~i~n~e~e.~1-s,........,w~~ _r!ransferred ~:f!-~h 

~~s:i-en into the new Information Systems Division , to set up a continued operation 
rfut~IJ- ~ rfu.-,...-- rfu 

in electronic ground data systems,wit tk~~ esponsibility~;&-. 

tL.---,c_ ~ vw.U ~"<- -h ~ '-'-'P ~~ ~ ~ ~· 
for completing the data reduction complex ~ ~ _ . . 8e>I&Jni;f;alie£1 aE · a ysI s 

l ~ 

~v-±s±e&~ Some of the people of the old Ground Systems Project Office ~~ 
-'©&@1<'. (A}i.A w rµ'v- ~~''\ ~· -, L, {· ' ""°' . 

..:.t.~~rre~in~o the Instrumentation Electronic Systems Division, 
/\. ~ -h J-..1 

&eme of wffi~~om....t.h~ :t:.1Tci--a.a:3...~y, and sGm€!~@G¥1..e were transferred eu 

rr.l ~th Iri:rt ~t t• El t . S t . D" . . J:L~ .J. • /\ 
~ e ns rumen a ion ec ron1c ys ems ivis1on /\ comparacive ex~erience 

in the ground electronic syst~~mbined with~ J''Civ~rton'~ ~-
~~~Ei-€)ing tile &~'t't&~R-eefflf>±cx •· 6341Delt>-· 

q\ \JL 
d."':r:l?J:1-:i! eu*-tr.be-s at be -;bme was a..t t-he - VJhen the new di vision 

" ~U~---c..... 
- it had no building set aside for it .~~building ,..... 

rk.t Ground Systems Project Office 
was forme) 

which ha.fl-been previously plannedf'. · -~ f\ d~l!:t't!h 

~ "6fi - ~®-:§o8~~e:G3!o;g !f:ae:b1ili;lry p~an f G!! s@t;l;~H§ ;a~ a -Ou..-:b~Gi • ¥:1§ for ~ 
systems 1 +- p;()) ~ 

electronic~and compatibility work ~~a-i? was in the planning stage ~ not to 
ti years ' ,...._ A 

be completed for some t o f\ ~. The new I~~~ati-<an BY°&"t-ems Di vision ~ ~~ 
r'W'a"'Q"' rti.v ~(.. ~( ~1~ S C.. ~ rtL Cr~ .f.-u .du. f-d;:L ~ 

~'®::-V®.Q em' orarl:± t-e Office City and then temporarily t.e-a- 1 

~t~d "'. t "' 

~ in Building 30~ M~s'S~®'n ®'H~@ GeN;t;EF. td::tdtng;whe:r:i :i:'b 

f~~ @·eettj_JaflC-Y-... Later on when Bldg. 30 got y, ~ crowded 
it was~ . ~ ...,,__ 

it was moved ~to Bldg. 6A.-_· later on;\lfllove,d .to temporail y · building, 
and then to 

~e~l6 wa ~~l".fStc~~ad,(\eventuallyf'.440 w.f;i " eh ~~ the Information Systems 
t I I 

. 0 

~building. 

'lf Another major point in the formation and growth of Information Systems 
1\ 

acitivity came about in January l965. Offi ce of Ha,:e:ned Slp~ 

~!is. Hirn 

Division 
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was conce -· r;ig ~f.le e~aBizact~G-nf\GerFt@ espons-~13l:3::±t-ie& and it was de:e9::ded 
. ~ . ~,~4 

arB-PiO!t"ttl ... t-t~h~a;=i::,.t-t"""'1"ffle the MSC Fla. operation under Mr. Preston ~B:±€i-be- absorbed by 
Ml ~~'---z-t-it ~ '-'-Ac.El~~ 

new KSC organization. A;&- tF.ta:t; ti~ ·f\ group under Mr. Preston wff:i:.~~n 

~~l~~a · aa · :t~a;i;.@eJ?s~g....w~ · &-~¥.f®' ~'.he-Jrpol±&-' 

.A.c;~~~a:~~:- - - :E 
~er ..,. 

\~~ -/\ was aotive±y stlp:portim the- -
j;he 

Of~~e~ woFk ·n thi a~ea ~G~ a.-1±~Ap 

- e ided that this a ~he o~e-~e~~~nsib±lity that wGuld not 
l»-f/' 

~ 

:a.t - wcu~d ®e transferred as a continuing engineering and development 
"-

the 

IL;::> ~Rfi-
activity~ MSC. In January, 1965,Mr. Low JtJ,a--S- Deputy Director ~~ote 

~ ~~-
a memo to Mr. Faget 6_,irecting ~ to arrange for the transfer 

~ " . 'av the t±mt::"' 
~~~..ii'al< personnel ot!;l 1~~~:der Prestonl\alled "i.e 

lectronic Ground Support Equipment Di vision~ ©perations. 'I1h-e-y--a-rrangeet 
,.._ ~ ) 

tfie tra:B-&.f.e-~ t hese functions and responsibilities for the engineering 

and construction of ACE stations ~~e new Information Systems Division. ., 
to 

Mr. Faget was requested~omplete that move of responsibility of personnel · 

by April 1, a very rapid thing to accomplish. 

In early January,m~ Faget,and representatives of the Apollo Program 
tv..J- 9 "l)c£f ~ &17l'fer s, 

Office,_ - KSC with Dr. Debus) - -c::::::=: -· Preston and other management people_, 
~ L-t.~e- 't.. ~ •t.._¢..-1 tL 

~ to arrange ~ transfer. We ~~situation very similar ~ 
~ f\ '7fL-'1 

-'6 the one I experienced~a~i±er when asked to transfer functions and peo~le out 
f- Lv ~ ..;,.-,,-'..,~~ J /\ 

of Langley to Goddard~ AB-~ ~ft&t the key personnel localed at KSC were not 
"'- J ~ 

particularly anxious to move to Houston i / or a numberf\reasons ; Qn. ~ s.e, 
!) a I - ~4 __ 

w~ KSC was very rapidly growing organization at the time ~many opportunities 

" ~·-- ·_ -~~) ~ 
~ available for \[lew organization . se~ · 11!<; between }his group 

A ~4 r& ... p ( i Z ' =l;;}---
iM ~ ~ ) 

and t"l1 ltpoilo Program· f.!fi c w-h~e-h ha1-~heir p~int of contac~i_~;~l:i;~ ge ~or 
-~ rF.(I.("· ...... t.:·~t •A"'•·~ ~ ~i) °'- '.l?'e~e 

-f&~&°to~onsliips wit Dr. Lanzkronj~ €not-:P-~~~ ~ gee~ ar h i,..im~, &Bd 
ii. f.t 10::: t,. 1 ,t;_.! ~ ~ 'I J - j to-u-1 I ~ h !: j l l tt.. , 

~ (result they we:i; ia;a t0 hold DI'f for a hard bargain in the same scetls-e 
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~ 
~e...v~~~~-~-~__._,n the Langley and Goddard transfer. 

/\. 
M~is did re sult 

~ 
:r-errr E88 were willing to 

" 
transfer to ~ Houston, provided that they be given ¥-0.1! ful~ ~~ complete 

~ ~A ~"-Au..~ r U" 

responsibility for the ACE program,:'J?i-i~~de-t-rre phasi~ 
of 

cont rol lv(r, Lanzkron., essel'lt:ta.1 y; :lr.!:ans:f:.e: Gf: %Ogr~ FeS'fl@nsi:triiit 

D~. La:t12kro11 b-e <U-n:· :r:re 

because at the time Dr. 
he 

control and~ould rather 

Fortuantely this worked out 
~~ .... rrvt--y'k

ACE program was :f!±mm U£> under 

activities anyway. 
great ~ ......... ~} 

. The only difficulty ~~ 
W"'' I V'- ~ LJ t 

.was t<he ~~nal t~ansfce~ that the negotiationswith the~ i~ision ,~~ 
hfcJ;s'IC~ 

~i &-±..ha,t ~aSi--------~~sC, 'Yf.ft-i-4 Mas named Ground Su 0 t.;kng ui~me.nt. 

.:f)~v-~s~E- - MSC was not willing to set up a new division for this activity 

so the division chief was not interested in coming ,w-±~~. 
M,,, " ~~q --1-o e-[ "')).-.:. ci..- wf'-"-i-- f_.t. c..v-c-o 

The 

assistant division chiefA~~ · · !'got'l_ra ~eBs ~J'.!;©k 
{µ_~ 

~4-.. 
aewl"f 

~±~er opportunity at KSC ~ ~El;0.-~®~~-~~~"f"1rP· "" . . . 

~.110 Geu1d ~Pab the leadersh.ip for. t he peopte out here After some turmoil 
:L-t~ 

a group did form up around ~. Cliff Bradford ~whe t hen was~organized into a 
/)Jw\..""CL CJ....tf! l d ·~ ~t ) 

eheckout Systems Branch [head. ~J?o. · e Information Systems Division~&. 
f 

h e wa<S ab~ -

Division w 

and r.ed:at fil :t 

new nformation S) stems ..,----

Co¥'atibili ty Tesf ing Facility, . 

• 11 :i.963 as : ~~'tfr.rd"erway:, we made a p1 ope'S'aJ. .. 



t~g would be S Q that we oulfi ge . the IJ~ope~ author~zat:ke:a an~uJ?po:rt 

I'f:i:l'.'E±sJ.:r.:i:-Bg of the spa;cecraf!t ~ntractor 

equipment to i...t- and the ru.tnisliing of the g-.pacecraft 
to -- not he as e ct t-:h-at hi: c'fi 

e~men I\ of 't"ne t "ti:n ~Pog:na.r&fiwe p-re~©s-e f\a to 
k- .~J~ ~ n~\ 

~Goddard w~ l"fP~~op ia~e early modeldspacecraf't equipment for 
~ ~ ·~ 

installation in~ircraft . ~@~ ea-/;_ checkout Goddardt Apollo ground stations. 

" ,J, -
The first G©-~:i;act1Jal se..tup ~or supporting this test work was 4rl:r€ (§_"~mtrB?J> 

J..)1.,e~ f..l· fJ ~IV 
/\with the Motorola Corporation , wht-cht ad good eae~el'. ieIIe [)revious experience 

with JJ?L on similar activities and had direct experience on the new Apollo 
~ ~(! 

unified S-Band techniques,~~~1J'zt they ~~ the subcontracts to NA.A for 

the construction of the basic transponder equipment. So, enn ftrs-t support 
{rJH.. 

---=-.;:;;.:.--=-~,.,,_. etorola for the initiation of the Block I series 
/\-

spacecraf\~~~-

~m€;fi:;rficcc tiear the end of 1963, 
managerner¥- hat 

·~1-ble~ 
the Center ]>a~ ticu~a-~ly- h 

exac·t <ia-t.e, 

mad@ a·\decisi-on ·1\ · many- and various su~:port ~ontractors having to do 
e@deu 

with t~~~~~~ :f!]:)G:rt (\ 
~ 

11 
a general electronic support contractor A -=Be ehcsen on com:petiti o e 13acis 

such ~ v->-<- W-J ~ 
~e · /\ smaller contracts ~ as the~ otorola~-©Be &~t 

8'~'.Ppeirt 

a ~e4is 4e-~ ~'* · · ;Q~.--,,.--~-
1 d~&t-e>ra e • ~ ~A.-t...-+ t).)-t..et'- "./ 4 ~ £J..1._c..e-c( J ~ 

!llatt"e:r, ~thai I\ ,..Ji phase-over was planned from the Motorola 

work to Lockheed_,ar.ra..-:rh'i s was a very difficult :period a~a 2 ±i11 is i~ a..J.J-a::f 

OA rfv_ 
-&~~GR a. ~°trft~ a - '9 °new generad: S-"tl:'TJ}YOTii contractor 

/...,"J ·'i" ~-'-~ ~L~ -~ 
,..._ a ~ difficult technical background, to UHd:~dapg ~l~~P. ~ ~ ~ 

ave a technolo 
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4ha ve a :v:e:t? -gond. tecG-.hn<~log~ ba ge , which he had a v:.er.:y difficult t im prod · C'.!ing. 
rfu_~~~rf:_,_e~"M- ~ ~~' 

As of this date, ~~~~e-tt}"r ~o do this job ~· v . 
we h~ ~ ~ ~ ~11;,;i!'.l RJ 
: i\. Ca "liJii:J?~' "Bai. - ~ of inefficient operation td&i ~ the transistion (Th~ 
I\ that ~...t ~ ~ V" J.,r;~ 

other thing (\I should ~touch on, which I'm not ~ well prepared to now, . ~~ 
. \ ,, ~ . ~ 

-3:- mtrSt-ge; &Gm ~s, is that during ~ ~ d~~ 
·~- • --~A. :r:-~ ~ f the Electronic Systems Test Laboratory ~r- °!,µ:/~ -

a temporary location, tre:rore getttng to the B~l+o, we also had a 

great many management interfaces to work out with ~~ l4Qe ~efPFes=err~ablvesur

OMSF, with the Office of Tracking Data Acquisition 1 ~~i s 

~- ®€1€1.~...@ ~i:;r:b • ~:a., and with Goddard. On negotiating the support 
for 

required from the ground network :people and the eq~i:pment requiredAsetting 
/»L~-w1, ~ ~ ~'f<cW...u.~~ ! \ 

J up the program, "..g-4-i~=i:€- sehea ±,d,~@ieE1_uce e prIDn ~ · ;y-
r~ ~k_ ~1:-~~ , \ 

odels of equipment ~-.tm · ~~at.:i,o.~JF. :i!~~ng 

,.±b9t Goddard bad .yery difficult deliyery schedulES tn-w~d <17be .... ame ~erlr:l=c:Jifi · 
for equi:pmen'E. 

t . s£lace0'.'Pa;f;t contJ:?acteoJ? -a.€1 ¥er.y. diu.icul.t schedules to mee· Bec31us~ t.f:l:b 

~ ~ ~'""-<> ~~ 
~ aqu.;4?rnen~ de1·v~r t~ compatibility testing had ~ been 

~ 'l~ 
~ 

~1&:;'111:~- established early in the :program, it was very difficult-a.t.-.t~a.t time to get 
;-'}r,.,.C ~tt-T' rti.-~ ~~ ~~ 

the · G-~~i-.e :her. S:1kp_,I*G33 -si&a-®±a:sheEl ~ b:e:th the ground network :people 

"' " 
~~ the Gpacecraft Program Office

1
and the subsystem managers in IESD . 

l~n order to accomplish these agreements, 
management 

and :participated i~ , several HQSN?eetings 

documents . · . resul-0om this ~,L;,/ 
he HQS, MSC,and Goddard support arrangementse 
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~~'~basic concern of 

OTDA and Goddard was that MSC was -try:t-ng te do things wrr.i::-eh overla:pp~ ~ 

~ the Goddard responsibility in construction ~e g:r:io~ ;r:)g-l;-ig~ 
· ~ !O ttu_ All ~ j ,~--· ~~-G4-~r :t-::S,eA. engineering .A.ground networkrff11l 1,. considerable ~ ... u..J J ··· - -~ 

the proper support '"'9i . ~1-t·i-mes 

l s experie~ced because of the basic~;;;";f OTD and Goddard, 
---:---------~--' 

d""' ' 
~MSC was continually trying to overlap · their responsibility. 

I \ 

the full ~e:b this t e o;E: aGti vit- and MSC · only J?~t-i-- · :r>a.;t..e 

~ supply~ equipment to Goddard for this performance and 

e suppo1contractor,wl)i o:;h t~ 
Lockheed Electroni~ Company, of course, also was established to support 

the other activities of the divi ·on including primarily other larger 
with the ~~~ms 

areas of activityl\ground~~ata ~ystems bicb included furnishing 

k.he -GJ:'--;6,SD in support--' to all of di visions, 

and outside of the Direct6rate for that matter, the vanous types of data 
addtitional equipment throughotlt the Center. 

acquisition· and - The 

other major support contractor, of course, which was completely separate 
' ~ 

from the Lockheed activity, ~the GE contractor which fully supports the ACE ~ 

has the program contract under the 

by our Checkout Systems Branch; GE 
activities 

but 
Apollo Program Offic~echnically directed 

supports a ffileckout Systems Branch 

t~ 
ti\ 

and developmentf\, and all of the operational stations for 

.,,. 

~- he present division strength is 94 re@~;c1-1 ::- civil service 

by the end of the summer by two or three. peep?-e . ~ 
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~~ L;\- ~{ 
e got started late compared to E!am:e O":El-b'he other 'f>S~°E:f€>BE; er.f- ,.__the Center, by the 

time we W9J?~e.::iscs stari1l~i-,J;dr~ ~S"e~ e e in 1964, the cmts ~ ~~ 
-· 
~ 

~ personnel . ~~~t'lrrefl~ ~ a~a the formation of other directorates in the Center 
d~ ~U/.'r 

·B:rrd-et • , k~ i;i ±di-.ug~~ a-e,· J.. · :l;~-tG....Ge ~ expanding like we wanted to. 
~ A ~- t<..~ fut-e . I\ 

~~~~-&ec€1 . a larger contractual support organization than we wou1d r~ ~ 
,...._ 

be done and were ;pJ:e-sseEl towa:rcL 'tmi::rdi g :p 
. S' 

\.J:qea"lly, or.;itF&(d;-0p sttpl'>ffi:l • ~ numl5 en e®n~ae-t-er--&1'.rpport-::" ~argest 
contractor ~ 

general~upport" we have f.: g.ene~a-± -dili"V"ision act-i~ is Lockheed) '¥he±r ... ,Ji.-..,._~ 
7 ~\ of 

present strength is about 170 people.~ ~upports. of all!\ur branches e x cept 

the Che ck out System s Branch) which ·as menti~~ operates *1flc Genet al E:re-e= 
(/.) 

c·GF:lt-~ae a :n:e :A.po± e Pl!ogJ?rua Of~~e f 0r the ACE work ,,anS: hat Branch responsible 
te chnical direction of the) ~ 

for theffrn:ij i~:Hg -6Ml\1fE effort which amounts to, ., · +~ over 400 people , 9 ~ 
\ V'"" • \ - ha:i!cl@> ~ 

about 200" t-fre:s@ ~~/\located - Houston. Tb:e ~st bc±'ng-\• . , 
Through \ "- 1~~ 

~i'!'!. ~~ s ·:=171 o~a.t:i: ons. '\a..rran~ent s with the Apollo ProgrBJn Office, B&!9 ~a'S 

~,~,, ... ,v.J..-V~ (.,~ v'-"' 1-fu.. tUJLa.. • ,m' I~ ~) 
"- TRW support contracting w.~~ ~ystems analysis ,;w;a:J?k B'l:odrn itloe /\!Presently 

around ~ . rr.- rf~ ~ J j · \ 
GM~ . I\ l5 TRW ~ ~<3eH'llrat!ll!"~n comm:::~:~and systems 

analysis. ~m~"f>'J?&~e have continued ,....~ ·f\~MCC rl_~ rG_ 

~ operation of a mission control laboratory and other support work• / have .~ 
U11. (~ ~ ~ At.-~ ~- [(~ -

a total of about 34 Philco people to the Flight Operations Directorate · Philco 
/'--

~~:rmg; ~- aiv-eAApollo range instrumentation aircraft. Ther e are 

'~~ ~~cl_~ C,~~ I~ 
°'- D eight of these aircraft ,,.~~e:Bi>@l f~ ~the Goddard network; and RX"e operated b y the 

Air Force. 
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~ 
Apollo range instrumentation 

" Ko ff 
We-fra'Ve~ne 

" 

aircraft.I commonly known as ARIA. 
~ !"- ~ 

of these units at ~ EAFB right now an~ 
I'-

field site compatibility test facilitY. o~~~:er~ 

equi£'meBt 
·WM· 

!PGffi th aiPeJ?aft , we had to move t-he t -e-st 

':Phe-1"€ W: are .laboratory out to the aircraft .. 
=--~F--_...,......,._ ...... 

detailed ~ 
makin~ erformance in compatibility t~with a set of Block II 

' "- \ 
~· 

unified S-Band spacecraft equipment to check each ~"-the areas of channel 
~ .i ( 11Q8Qj!i'Han 

:performan:;~elemetry, , ~~s-M> , voice transmission) ~ 

reception . and sensitivity, ~ests a:ria-et-e-. The basic :purpose of this type 

of testing is to determine whether the previous agreemen~ on :performance 
· Goddard previously 

t 1'fJ e pcAi:rmtOirAJ specification that we established with~e actually 
er:~T?.:.-:~flft coverage . 

being met that our analysis of communicatio§ and :performance ea~ &A 
"' ~~ ~~~ 

confirmed -2 g. b ei :Og-@:B: ~t., , n other words · _ tthe equipment 
' \ I ' k ~1 ) "' • th ~~t...n.A "'I r ~-, C. 1 U. • Wl 

IA- actuaEy built H-~t-wM ~e-i-f;i-e>1 and will it actually workN-n the 

u 

~"- ~c~GlJo -t..~ ~~· ' \ 
Apollo spacecraf~"~~~el'}~~e-S"l'e<e-±fT"e~1¥1~e-crbjecL or-

~f-.t.€b&~s. Each aircraft is a modified of Boeing 707 jet transpor-S,, 

~a ·ng~out 5 million dollars worth of;elect~oni~Sta11~ 
' ~ ~ 

· ~ support of the Apollo :program. The equipment in the aircraft is somewhat 
~ . N.A)J:;;_~, 

different because of..A ~ 

re~ 
~re s ~ ~ · ~ - - than G;h@ @'~~~pnents procured by Goddard for installation ~ 

- 6)\ -· - -

~Aground stations and ,.._the shi:ps1 \-!~~~~~ s-"b"crt:t ns 
\ . ~ J_~· 

.Q 1w.a...~ f~ V-) 

-s!ri~&-oi~ -..casic RF receiving and transmitting equipment ~ common 
1 

__ r-
and ground statir ns ,)~-1) ().... rlj._,_ a-v ~J.1--, 'W-L-' ~ 

to the ships I\ but Fsomewhat different~~ the aircraft 

as a separate item. 


