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Spink, Barry L Civ USAF AETC AFHRAJRS 

From: Spink, Barry L Civ USAF AETC AFHRAlRS 
Sent: Tuesday, July 21,20098:09 AM 
To: 'John Greenewald, Jr.' 
Subject: RE: FOIA 2009-0191 O-F, Greenewald, Air Frace Flight Test Center Jan-Jun 1961 History 

Request 

Sir, 

The first 167 pages of K286.69-37, Volume 1, January through June 1961 History of the Air Force Flight Test 

Center, IRIS Number 489391, has been placed in the U.S. Mail to you. In regards to the terms agreed to, 

please remit $10.00 by check, made payable to "000, MAFB" sent to the address in my signature block, 

below. 

Sincerely, 


BARRY L. SPINK 

Archivist 

Air Force Historical Research Agency 

600 Chennault Circle, Bldg 1405 

Maxwell AFB, AL 36112-6424 

ba fry. spink(a) maXI/J8 II.a f. miI 


-----Original Message---­
From. John Greenewald, Jr. [mailto:john@greenewald.com] 

Sent: Monday, July 20,2009 12:28 PM 

To: Spink, Barry L Civ USAF AETC AFHRAlRS 

Subject RE: FOIA 2009-0191 O-F, Greenewald, Air Froce Flight Test Center Jan-Jun 1961 History Request 


Dear Mr. Spink, 


Thank you for your leiter. Please go ahead and include just the first 167 pages of the document. 


I appreciate your response, and I look forward to the document. 


Sincerely, 


John Greenewald, Jr. 


From: Spink. Barry L Civ USAF AETC AFHRAlRS [mailto:Barry.Spink@MAXWELL.AF.MILJ 

mailto:Barry.Spink@MAXWELL.AF.MILJ
mailto:mailto:john@greenewald.com


Sent: Monday, July 20, 20099:54 AM 
To: blackvaultradio@blackvaultradio.com 
Subject: FOIA 2009-01910-F, Greenewald, Air Froce Flight Test Center Jan-Jun 1961 History Request 

Dear Mr. Greenewald, 

Your Freedom of Information Request, 2009-01910-F, was received with a cap of $10.00 payment for the 
document "History of the Air Force Flight Test Center, 1 January through 30 June 1961." 

This document, which is unclassified, is in four volumes. In accordance with the FOIA law, and with the 
instructions you provided in your initial request, we can supply up to 167 pages of this document for free. The 
rest of the 1,237 pages of the document will require payment on your part, totaling up to $185.55. You can, 
however, purchase two rolls of microfilm that includes these four volumes (microfilm roll numbers M2295 and 
M2296) for $30.00 each, or a total of $60.00. 

Before we begin to process your request, we require to know how you wish us to proceed. Will you pay the 
$185.55 for the co,Tlplete history, or do you want to pay $60.00 for the two rolls of microfilm? If we do not hear 
back (rom you within 30 days (18 August 2009), we will consider your request closed. 

Sincerely, 

BARRY L. SPINK 

Archivist 

Air Force Historical Research Agency 

600 Chennault Circle, Bldg 1405 

Maxwell AFB, AL 36112-6424 

barry .spink@maxItJell.af.mil 
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Aircraft flight testing is the primary rnis ,sion of the Air 
Force Flight Test Center J Edwards Air Force Base. California. 
Here industry and the All' Force combi ne d into an integrated t e a " 
·v:hich 1s te'otlng tomorrO...i ' .S aero;ipace ::;y stems. 

Until July 1961, AFFTC functions also included a missile 
static test capabl1fty. In the past the mighty Atl as. Tho!'. 
r-11nutem.an J and T1 ta.n missiles were captive .flred to check for 
syGt€!m~ rellab il·i ty.. S~turnandCenta.ur propulsion systems 
currently a.re undergoing contractor .evaluations. This fac111 ty 
al though no longer asslgnedto the AFFTC is also re~pons!ble 
for 99 perc en t of 'the Air Force'S rocket propuls1on system~ 
research and development. . 

The present NASA/All' FOrce/Navy X-l5 program ,is one ·of the 
Cente,r's most lroportantprojects. DuI"lng1961 thislTIanned 
reSearch "flying laboratory" achie,veo. . speeds in eXcess of 4,000 
m. p .h. and altitudes over 40 m1'1es . . These flightspl"ov1d'e dat~ 
on theef.fects ofh1gh altitude on man and plane \'{h1Ch '..;111 help 
determine fu t ure trend.s 1nmannea spacecraft. Up-and-coming are 
tl·;·~ 3-70 and D'J1laSOar. 

tmbthe.r important development at th~ AFF'TC Nas e rS tab11shmen t 
of an f.e!'o~,pa.co RCf}~3rc. ·h Pilot COUTSe. r~11s, t,;1e world~ S I1iOst 
ac.vanced and t(:chn1cal flying school, is designed to pro'vide t i"lC 
USAF with a pool of space orIented pilots from which future spaGe­
crai'tpilotsJProJect -pilots for aerospace activities, and 
technical tnanargerscan be d.tavJn. 

Eight.eeh government agencies occupy Center facilities ano 20 
[':l r ITIs operate .coT}tractor test f8.0111 ties at the AFFTC. Con t :rftc­
to r'S include A~:rojet-General, Ibe'1ng. wuglas. General E'lectric J 

Loc}(he ed, . I'ic Connel1 .. North f.\,mer':ican J j\orair, Reaction ' Motors" 
we s t1ngho.u s e, a nd J e t Propuls ion Labora torJ,r. Besides government 
a genc ies and contractors, the National P.eronau t;l.c .s · and - Sp·ace 
Admi n istration maintains its Flight Research Center at Ed.,·:al'd3 
Air FOl'c e ~se, the 1). s. Army has. its Av1a t1o'i"L Test Offlce here 
to evaluate helicopt·ers J and the Fe deral Avict10n Agenc:,f bull t 
a nd nO'11 operates its Radar Approach Control fa.~ili ty here. 

The AFF'rC wo rkload 1n 1961 was somewhat ev enly divi ded 
b etween aircraf t evaluat10ns, miss i le development, and suppor·t 
of space rr.j.s s ions . The AFFTC ...'as ei t her suppc rting or conduc ting 
conv€mtlonal sys t em tests on bombers, cargo airplanes, fighters ) 
trainer3 J he licopters , andexper1mental research airplanes. The 
AFFTC Expcri!~e rl tal Track Branch furn1s hed va luable data to con­
tractors and government agencies cor!cerning cOr.lponents of air­
c raft, m1S Siles, munitions; a n d. special ':!eapoI;s. The f.3:::'I,'C 
Pronu l s ion Branch aided in development of a i rcraft and rocket 
gas' t uro ln enginc ~ by means of engineering e valuations and test 
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of prototype and ne;'1 production engines, And the AFFTC \':as 
d1rect.ly supporting contractor development of advanced com.ITl€YL~­
cial jet aircraft a.no s'upporting the NASA Flight Research 
Center, the Federal Aviation Agency, the Army, Na:vy~ and other 
federal agencies. 

Obviously there ,'las a plethora of material and information 
at hand to begin a narrat1 ve. Eut in this h1story following 
an introduc tion as to the origin o.f the AFFTC, the autht)r 
attempted to relate only significant a<im:ini~tratlve, organlza­
t1onal,andoperatlonal events which contributed to Air Force 
Systems Corr..rnand and! U. S·, Air Force missions . 

.rJi~ ,{._,l~'~'·~v. " LE 
AFFTC His ian 
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Air [. at~rle1 Co n"~ IlaJ1d '0 f.1,\l:'OC All" Force 4 
Ba se is named. Ed··;ards Alp FUlrce Base. 

USAF!'Ai,:C Experimental Test Pilot School 153 
moves fro m "/right-Patter5GD APB to 
Euwards APE . 

Ed\'lard,s AFB 1 s transferred from Air 5 
i1la t eI'ie1 Command to t he ne~"' ly c rea ted 
Alr Research ilIld Developoen t Com.'nand. 

Br1g Gen Albert Boyd establishes a 77 
Base Dlrec t a ra te} Expe rimen tal Plight 
Te~t a nd Eng1neerin- and na~es Colonel 
Fr~d J . As~an1 as i ts chief. 

Air Forc e Flight Test Center is aotivated o 
,­

at Edl.;ard s AFB by All" Research and 
Development Co mmand. 

Construe tion ".Iastcr Plan is approved 8 
for the AF?rc to build a nc\\' $120,000,000 
base for a ircraft flicht te s t a nd Qiss11e 
capt iVe test . 

Rocl<et Branc h beg inl~ ope pctlons 3tt 1 ts ne\') 56 
experi mental rocke t e ng ine test station 
on Leuhman Ridge. 

Colonel '. S. Hol toner assumes .,.o!:'t:,and of 9 
the AFFTC . 

6512 t h Te ::;t Pilot Traini n.g Squadrun 1~L1 
(Experiment~ l) 15 actl va te j. 

AROC Exper i mental 'I'est Pilot Sc hool is 15.'..\ 
renamed the USAF Experln!ental Flight 
Tes t Pi lot School. 

First fl~ll-· sca l e ho t tes t firing of' a 56 
major liquid rocket eng i ne is p~rforn,ed 
by the Rock2t Branch. 

Rccl(etdynt?' s NAVAEO wi s~ ile boostt;;'l' 57 
engine 1s 5uc ce~~fu ll v fi re d for the 
i'll' :.; t time at the Rocket Branch. 
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!··lajor Arthur Hurray flies the Bell X-1A 11 
research airplane to 90,000 feet 
altitude. 

NACA pre::jents the Air Force and Navy 120 
l'lith a proposal for a cooperative X-15 
r.esearch aircraft proJec t. 

Numerous un! t s including the 6515th 12 
Ha1ntenance Group arc activated. 

Rocket Branch is renamed. the Rocket 60 
Engine Test Laboratory. 

First Roc><:et:jync hot firing of the 58 
ATLAS s1ngle stage test vehicle 1s per­
formed at the R,,)cket Branch. 

AFF'TC Headquarters Building is dedicated 14 
on the $120,000,000 aircraft and missile 
test base. 

Shar;'lj Estea, and As.sociates begin 133 
construction of four huge aircraft engine 
test cells at the PO\'ier Plant Branch . 

.JouglaG {,:trpla ne compa!;y succes:;i'ully 61 
captive fIre s the THOR missile at the 
Roc}(et Engine Test Laboratory. 

Captain Iven C. Kincheloe pilots the 15 
Eell X-2 resea!i'ch a1rcraf't to 126~200 
feet a1 ti tude. 

Captain r·U louI'n G. Apt achieves a speed 15 
of 2,09~ miles p~r hour in the X-2. 

HeBpon~lbl1ity for o pe r a tion of the Ij4 
USAF Experimen tal Flig h t Test. PUot 
Sc hool 1s vested in the : FF'IC. 

First flight we 1ght capt1~e firing of 59 
t he ATLAS ICBr·. i 3 03ucc.esc,fu11y compL:·ted 
a t t he r~FFTC . 

Brig Gen Il'Jarc u s F _ Cooper assumes lG 
command or the AFFTC. 

Colon e l Ha rol d ',}. 1iorton r epl <lces Mr. 56 
Ri chard F . G'omper' tz a s head of the 
rtoc l<:et Eng i ne 'i'c3t Labo r a tory. 
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Rocket Engine Test Laboratory is 62 
redesignated the Direc tor.::te or 
r·115311e Captive Test. 

r·janagement responsibl1i ty for the lLl2 
Supersonic f':l1ssile and Rocket Track 
(Si.TARTL HurrlcaneNesa Utah, 1sJ 

transferred from "!rlght Air 
Development Center to the AF?TC. 

The f ,1rs,t X-"15 rocket research a1r- 121 
plane) USAF SiN 56-66'ro~ 1s trucked 
to the AF~'I"C from the North American 
Av iatiGn taeil! ty in Ingl.ewood~ 
CalifG,rnia. 

First firinr; of the: one-third scale 65 
Hlrtuteman 1s performed by the 
Directorate of r.Iissile captive Test. 

Brig Gen John W. Carpenter III as 'sumes 17 
command of the AFFTC. 

Firat capt1ve flight of the X-l5 is 122 
complete::t . 

Te,st Stand I-A 1s destroyed by an 59 
AT'LAS missile explosion. 

A new 20.000-foot high Bpeed test 18 
track is completed. 

Firat glide flight of the X-15 1s 124 
succe::.s,fulJ,y complete q . 

Heactquarter5 Squadron Section, 6512th 80 
Test Group (Airc~aft)J is organ1zed 
and assigned to the A:("f'TC. 

Respon51bi1 1ty for rocket propulsion 
and de velopment is transferred from 
I>!right .I'll:, De velopment Center to the 
AFFTC. 

Directorii t e of l·lisslle captive T,.= st 1s 64 
redesig~natcd Directorate of Ro'Cket 
Propul Sion and Yi ss1les. 

Flr ,~ t 1.i:) \>.lre red f11~ght of th"" X-15 ir. 12~ 

ma de. 

xvi 



1 Nov 1959 
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25 fr'.ar 1960 

8 Jun 1960 

1 Jul 1960 

6 Sep 1960 

1 Dec 1960 

6 Dec 1960 

16 Dec 1960 

3 Jan 19'61 

17 Jan 1961 

2 Feb 1961 

"3 Feb 1961 

6592d Test Squadron (B-S8) is 
assigned to the AFFTC. 

X-IS USAF SiN 56-6671 is severely 124 
da~aged during an emergency landing 
on Ro~amond Dry Lake. 

NASA pilot Joe Walker inaugurates 124 
the NASA/AF/~avy X-IS flight test 
program \'1 1 th a pOI':ered :flight. 

X-IS eSAF S/;': 56-6672 ~s partially 129 
destroyed by an explosion during a 
ground test ' engine firing. 

Di rec torate c f Roc ke t Propulsion and 65 
!-':is~ile$ beccmes tne Dircc torate of 
Roc1{et Propulsion. 

~&,jor Robert 1>1. Hhlte rockets X-15 125 
USAF s/!~ 56-6670 equipped with XLR-l1 
engines to 136,500 feet altitude. 

Power Plant Branch is renamed the 13'2 
Propulsion Branch. 

An hf?iTC ~ffice of Career :.1anagement
is estaolis~ed by the DCS/Per~onne1. 

North Americnn Aviation completes its 122 
XLR-99 engine equipped X-15 contractor 
dew::l!1st'ration fliGht proc:t'<'I:rt. 

T-38A Talon trainer Catee;ory II Gtability 100 
a,nd contrlol te sts are i'inish~d by the 
Dire~ tora t-e of Fl1ght Test. 

T-37B trainer c,.;1rplane Category II pe!'­ 93 
formance test 1s completed. 

USAF Exper1rr;ental Flight Te'st Pilot 92 
School finishes a T-33A aircraft p2r­
formance evaluation. 

'I'-38A Talon trainer C.ategory II 96 
Sy'stems Evaluation i.s G 'or~lple1ied by the 
'1'-38 Joint Test Force having USed seven 
aircraft and 1,200 hours flying t1~e. 

T..1rni tea pc:!"'for,"ila<iCE:, s,l,aLili ty and con­ go 
trol., and structur.al demonstration 
flight t e st of' the JC-,130B ai!'craft 
modi:'ied fo r satell! te r2cov~ry is 
co·nple t ed. 
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10 Pct 1961 

l , 
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i 

1 l"a.r 1961 

30 Mar 1901 

6 Apr 1961 

1S. P.pr !961 

2l ;\pr 1951 

21 .t,.ay 1901 
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t·~ ~~ .jor· y,obert 11 . Io/hit.e a chieves a speed 123 
of 2,275 mile s per hour in X-15 USAF 
S/l! 56-6670 equipped ~!1 trl dual XLH-ll 
engi!1es to cor.lplet~ the interim engine 
X-l5 flight progr am. 

First captive firing of the F-l ~ngine 72 
for Pr-oJect Saturn i.~ aceo ..pli:=:hetd by 
lilocketdyne at t he D1recto::-ate of Rod(~t 
Pr-o.pul ston. 

B-S8 aircraft non~ frangiblc ..'heel 88 
dC.lelopr::ent tests are completed . 

6512th School Squadron ( Test Pl1o~) 159 
is discontinued at the USAF Experi­
ment;al Flight Test Pilot School. 

'1'-38;:, aj,l'pla!'le Category II engine tezt­ 105 
lng i@ ccnclu1ed. 

Firs t NASA/p.F/l·raYJ· powered flight of 127 
an X-15 e qu ipped .0;1 th the 57 J. 000 pound 
thr::1st XLR-99 eng1n~ is rnarje ~;1 th [i;::.jOr 
Robert L. Wh1te at the controls. 

HAS/t pilot Joe ',lalker ~·}earing t he ne'.~ly 128 
developed i~p/22-s full pressure :3 1 t 
zoo~s t he X-lS to 169,600 f~et a l titude. 

T-384 a ircraft flame-out 1n~estigat1on~ 104 
are concluded after nine ~11ghts. 

T-38A a ircraf t s pin tests €nd aft~r' one 102 
year requiring 1~2 flights 2nd 122 
f light !10:urs on T-32 USAP Sill 58-1l91. 

16th PhY8101og1~al Tra_nL~g Plig~ t or 20 
the 6S-10th USh.F Hosp... ta l i;:; Qii!con ::'lnus-d. 

USAF Ezper 1[:'!enta l " l ig:"1t ?e;3 t ?11ot 164­
Cla 5G So G graduatES 14 te~t pilcts. 

Colonel John H. r·1al l€'t replace:;;. Colonel 2~ 
Pa.ul r'. H.::; l rr._cy. as ocs/r·:a teriel. 

Aerospace Researc h Pilot COUI'3e CIa s 158 
1 ce g ina at the USAF Exp::-rlm'3r:tal 
:llght T~~ t Pi lot School. 

X S/P&rsonnel mO',res :'rom AFFl'C Head­ 170 
Q.ua :' t ers ~11d_ng to Buil d i ng . !u. i::'er 
2! ... 20 . 



9 Jun 1961 Directcratc' Qf FliGht. 'I'est performs 
a I1m1 t2Q eva1u2.t~on on the U. S _ Army 
t..vr:::;car g ro1...<nd e ffect "lmconventlonal 
G:.ir'craft. 

109 

15 ,Jun 1961 6' ~92d Te s t 
continue d . 

Squ a.d ron (B-58) is dis­ 21 

16 Jun 1961 X-15 US AF SiN 56-6672 1s re,turned 
to the t.FFTC '021' No r th American 
PN1at i on a f ter tl."'ldcrgolng repair of 
explo:.1on dam'a.ge incu r-red on 8 June 
1960. 

129 

17 Jun 1961 Lt Colonel Ro bert 1'1. lio"i'e 1s named 
Com;nandant, USAF Ex perimental Fligh t 
Te st .Pilot School. 

160 

23 Ju..r"J. 1961 HajO!' Roc.;;rt r-t. Hhi te p1lots the X-IS 
to a SlPe c d of 3, 60,3 mile ,:, per hour_ 

33 

Records revealing lo 'sses wh ich might 
have be en incurred ~lnce 4 April 1946 
i f RogerG Dr-J Lake wer e not ava i lable 
fo r ait'craf t emergency lar:dlngs 
d 1Gc l ooe $913,460,920 ca ved no t 1nclud­
ing pilot live~ s aved . 

168 

1 Jul 1901 Headquar t e r s 6510th Test Group (Mi ssile) 
activa t ed 1 July 1959' to support t he 
Di r ectora t e of Roc~ E' t Pr-oDuls1on and 
M.1sGl1cz is !'e d e 31~n.a:ted the 6593rd Test 
Gr oup ( Developr.'Ien t) and tra-nsfer.:-e d to 
t h e Sp~c e Systemo D1v1 8ion, 

53 
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Ghapter 1 

HIS'roRY OF ASSIGHED UJJITS 

Origin of E4i'ia.rds Air- Force Base 

f\s a mil! tary base) Ed'l;a!"ds datos back t:) 1931 - 1933 "'; i1U l C,')10l'lel 

Henry 11 Hap" Arnold was Commander of ~:arch Field at Fi.1 verside, 
" 

California, about 80 miles south of the ;'!ojfWe Desert Base. In seaI'd'~ 

of a 'bombing and aerial machine gun range for the Army Air Cot'ps, l-'.AP 

hear>d of ::uroc Dry Lake, He and Captain Ira C. Eaker .rnade 8 tr-lp t o 

Huroc for a visual reconnaissance and a detc!'minat1on as to la!1d mm(:J"­

ship , It \o1as found that the gover.nment owned most of the laTtd I..:h i ch 

is nO\'1 Rogers Dry Lake and the desert area eas t of th~ Lake. In 

October 1935, five men under a Sergeant Fogelman Ylere airlifted to· 

r:.'Ur'oc from the 19th Eomb Group. l':arch Field. They pi tche,j tent:. ar.: .. . . J 
then put out circular bombing target:;, 1n the desert, For th~ n ..~:o:t 


ti-:o }rears iaircraft sh\l! ttl.cd back and forth be tween r:;u!'oc Dry Lake and 


f1arc h Field for crew. bombing P!'a,c tic e . 


First lnajor aErial activity oc·:: ',lrrcd a.t i·j.t!'()c in 1937 \·,he!i. +;h~ 

~tlre Army Air Corps participat~d in a large -o~ale w~neuver h~r~ . 

From then on the bombing l'ange g r e:'.-J i.n s i ze i11 th tl tle ['or thP- ~_ f. 2. 

gotng from the governm~nt to t he /\rrrty Air CorpG in 1939, On thi.:- after- ­
'; '. 

noon of 7 i)eceO:loer 1941~ the 41st Bombardment Oroup and the ( -en 


Reconnai s s ance Squadron ro·ved t.:) liluroc. Th e n on Cl"lrlE tmas E"o: t!'l ~ 30th 


Bombardment Group and t!"le 2d !(cconnais s a ncc Squa dro n a1 z') arrl v..,d fo :::' 


cre\'1 tra ining. 


1 - 1 
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Des1gnatlon of the Muroc fumb1ng and Gunnery Range, Muroc Lake, 

California, as a separate post (Exempted Status) took place on 23 

J :uly 1942.1 The official base name at the time .,;as "Army Air Base)" 

Mu-1"QC .Lake • 

WIth the advent of the Bell A1rel'aft P-59 .Jet Fighter, the 

140jave Desert station was chosen as a. secludeu ~ite ter teat1ng this 

8uper-sec'retalrplane. The :first all'c;raft arrived 21 September 1942, 

ground testa were underway :five days later, and a first f1leht accem­

plished .on 30 September when the P-59 l"Ose to ten feet alt:ttude fer 

one.,ha.lf mile dUrtng tax1 :testing-. However, the .first .o1'l1c1a1 

f11ght .was l.oct.ober with~AC.A, :NaV'y Dlreau 0.£ Aeronaut-ica, Royal 

Air Fcrce,;Anrly, Bell, ana. Genera1 -Electric persennel.on1 hand. 

A1rcratt test1n,! ~ont1nued at t.t'I...1sdes.ert "~....!'!!!3 Air Basel! for 

the remainder of 19428Ild in 1943. Then en 8 November 1943, the 

baae title was changed to Muroc Army Air Field, M\JrOc. 2 

In the tall of 1944, the£1g:hth Air Force ran tests here to 

deteZ"ln1nehow well conventional fighters stood up aga1nst jets. 

Results were obvieus. AI,co, in October 1944, a small detachment 

arrived at f.~uroc ArmyA:1r Field for exper1.mental work in rocket 

firing and achieve.d such succe5S that they rema1.neC !Wst of 1945. 

Fourth A.1'r Porce relinquished command of Muroc Army Air Field 

16 October 1945 to Air Technical Servioe command.. 3 the latter be­

com:1ng Air tiWlter1el. Command in 1946. Test werk on the Lockheed p-80 

stood 1n ·the limelight ror the greater part of 1945. 

1. Hq Fourth AF 00 No. 831 23 July 1942. 
2. Hq fuu!'th AF GO No. 188, 26 Nov 1943. 
3. 	 Hq ~"ourth ~ GO No. 146, ~6 Oc t 1945. 

1 - 2 
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The 	XP-81 and xp-84 arr1ved at Muroc Army Air Field in 1946 for 

testing. It was obvious even. at this embryonic ~tage oi' baBe 	devel­

Qpment that the A:rrlr3 Air Force desert station was destined to 	be­

colIi.e ·.a.prov;tngground for aircraft and a testing 5itefor experl­

~ntal au·planes. 

FurtneI'ev1c:1ence .of th1..ngs to come was experienced on 14 Ootober 

1941 wheh Captain CharlesE. Yeager., USA};', piloted the Bell X-I 

eXperllnenta:irooket researeha1rplane here to a speed or 760 m1.les 

, . pel'tlourb1'ea."k1lig tne soUnd barrier' for the first tUe. Four months 

later. (12Pebruary 1948') j :MurQc ArriJy Air Field was redesignated Muroc 
.. ·4 
A!l' 	For>ceBase.Un1ts a.ttB;ched "'oraas1gned at the time were the 

4144th Air Forc.e Base Ull.tti ·the 3208th Strate Bomb Teat Squadron.. and 

AAO'S ~d weather det.e.el-i.l!!fmt3. 00. 28 Augu'st 1948.. thG 4144t~ .Ai!> Force 

~BeUnit . w.3~named .the2759th Ail" Force Base J 5 and was rede.slgnated 

.20 May 1.949 as the 2759th EXperimental W:1:l18# composed of two groups 

6and 	 'twoSCfuadrons.

Co~dera of the bomber crew tra~~ and a1rora~t test desert 

bAse to the time it was named Edwards A.1r Force BaseW'ere; 

~~Ol" Glenn L. ~bQga5t 24 Jul 42 - 19 Dec 42 
L1eu'tenant Colonel Frank D. GI)~ 13 Dec 42 - 13 ¥ar 44 
C61on~1 Rob.rt D. Cork 14 I>1LlI' 44 - 31 Mal! 44 
ColQnei Ral.phA. Snavely 1 Apr 44 - 1 ~y 44 
C~lonel Ger.ald E • Hoyle 2 May 4-4 - 21 Dec 44 
Colonel· Warren E. 1)lB.XWe11 22 Dec 44 - 1 r'!ay 46 
Colon~lSlgna A. GiLkey 2 May 46 31 Aug 49 
Bt1gadlerGene·ral Albert fuyd 7 Sep 49 ­

4. 	 DAF GO No.2, 13 Jan 1948. 
5. 	 Hq AMC GO No. 53, 20 Aug 1948. 
# 	 UM.ts were; Hqs & iiqs 3016th A.B:i and Hqs & Hqs 3077th .0\00 asgd 

to 2759th EY.:p \</gJ and 2996th AP Sq and 2997th Base Svs Sq um.der 
the 3076th A:OG. 

6. 	 Hq Ihl(} ~. No. 41 J 1949. 
1 - 3 
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During the time Colonel Signa A. Gilkey commanded the Mojave 

Desert installat1on, he was tirelessly working up a base master plan 

.for the orderly development of a flight test activity. Although not 

resolved until several years later, one of his prime conoerns was 
... 

removal of the Atchison, Topeka, end Santa. Fe Railroad l1ne ' and 

.c0!nll1erc1al ttmud-d.:2;ggl;ngs" or llmud mines" I"'rom Rogers Dry Lake. Even 

at such ·an early date, Colonel Gilkey recognized that larger and 

fast'er~j,rcraft woUld require all of the .Lake area in land1.ng, per­

[ormine; tax1 t ·ests,ahdfor emergencies. 

Brigadier General Albert Boyd foLlowed Colonel Gilkey assum1.nS 

.coramand 01' the' Q.esertba·se on 7 Septemberl949 ,1 General Bo;9'd was 

long~expe;r:'ienoed in fU.ght test .havmgbeen C.hier of the Flight Teat 

D1vifJioJl , Headquarters A~r Mater:1.el Command, Wright-Patterson A1r 

Pbrce l3ase, prior to com1ngtotbe MOjave Desert. He was well­

grounded ob the requirements for impI'O\7ed flight test f'acili ties and 3 

d~~p1te .reductions in the National Def'ense posture at the tlme~ he 

wen·t aheadw1th the Master .Plan as in1 t1ateu by Colonel Gil,l{cy. 

G-~nel'al Boyd inherit.ed a cons1derably run-down base. But~ on 7 

November 1949 .. the 804th Eng1.n.eer Ayiat10n Battalion arrived here 

from Camp Gordon, Georgia, to rehabilitate the Ma.LTl Base on the 

eouthwest edge of Rogers Dry Lake. 

I. Muroc A1r Force Base became Edwards Air Force Base, Mur.Jc, un 

8 December 19498 1n honor of Capta1.n Glen W. Ed\li-ards J Lincoln, 

California, who was killed here when his experimental '{B-49 FlyinG; 

* R,emoval completed: 21 Dec 1953 at ,a ".ost near $9 .. 000,000. 
7 Hq A:f£ SO No. 1551. 22 A oS 1949. I>h1!'Oc AFB 00 No 5, 7 Sep 191~90 ° 

8 . DAE! GO No. 105, 14 .De'C 19l~9 . 

1 .... 4 
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Wing crashed during a test f11ght 5 June 1948. From the time Edwards 

Air Fore~ Base was named on~ speed and alt1tu~e recorda began to p1le 

up as new aircraft were developed and the Base st~rted to build and 

branch out by leaps and bounds. 

Probab.ly a gres,t portion of" this growth was due to the nearness 

of West Coa·at aircraft. manufa.cturers. However J some part of it was 

due to, adecis1ol) .in 1941' to bu11d a missile captive test facility 

on the Ba'se • 

Need for .a static t.c111ty to test high-thruBt missile rooket 

-engines was . first rea.l:1zed 1n 1946 by the Power Plant Laboratory. 

Wr1ght-PattersonAlr Force Base. It was their decision that such a 

fac1.11.ty ,ehould: begovernmeIit owned to prevent a single contractor 

exclus1ve advanta&eson Air Po·rce contJ'aets for 'h1-gh-thrust missile 

rooke.t pow~rpla.ntsland it would eliminate ' expensive dupl.1oat1on of 

l1.ke .facl,lit.lesby (:l1rf'erent~~a.cturers. Their cho.1.oeof' location 

1n 1947 was Leu)unanR1dge east of Rogers Dry Lake on Edward:3 A1.r 

Force Base. Construction began in November 1949 on what was to be­

come the Expe,rlmental Rocket Engine Test Station ,9 

AlrForce FllS,ht 'T'es,t Ce'r!-i;er Activated 

Eclward6 Ur Force Base was t;r:ansferred from the A.ir Materiel 

Command 2 April 1951 to tne new'.ly created Air Research a..."1d 

9. 	 ~~perimental Rocket Engine '1'~st Station wen t into opera't,ion 1n 
1952 With management, and, t.echnical direction provided by the 
Rock~t l;Sranch" A1r Force F.light Test Center. Contrac t for design
and construction of' techn.ical fa.c llities was a.warded the Aero.1, '~t 
Engineering CQrporat1on. _ Non- tecn.'1.1cal de s1gn and building was 
performed by the U. g. Corps 0'£ EngL"1aers. 

1-5 
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Development Command. IO Actlvat1o!'l: of the Jt i r For~e F11ght Test Cenl .,:<" 

followed on 25 June 1951.11 Its ,JTlission was II to accolIlPlish flight 

teats of aircl'af t~ power plants, components~ and allied equipment: 

and research and development related to such testaj to plan for, 

control l and operate special test facilitie s, and to provide 

::f'ac111tle,s for cO'l'\ltractors and fo"!:' o t h € l ' goveI'l'lmental agencies, 

, in support of toe mission of the .Air Re:search and Development 

Oommand. 1I1~ 

Organizat1<ln of the newly created Air Force Fl1ght Test Center 

wasCOlTunand, Inspector General) Public Infon:oa.tlon .• Comptroller, 

Surgeon, Judge Advoca.te, Base Executlve, Personnel and Adm1nlstra­

tion, Supply, and the Base Directorate - Experimental Flight Test 

and Eng1neerlng. The latter was the operating unit which carried 

out the Center miseion. 

Units deSignated and assigned to the Center at the time of 

activatt onwere the 6510th Air Bas e Wing with its three group5~ 

the 6S10th Instal1a tlon Group, the 6510th ~~a1ntenance and Supply 

Group J a...'"'Id the 6510th F!1r Ease Group. Concurrent 't/i th the .~or-:;;J ng 

of' these units) the 2759th Experlmento:l Wing and the 3077th 

ExpeI'lmental Group '~ere disco!ittiIlued~ t.he 5032"'0. Air Force Band 

formerly aSEligned to the 2759th Exp.erimental. \t!'ing was reassigned 

to the 6510th Air Base GrouP. and 211 rem ~. n1ng units of' the now 

10. 

11. 

12. 

Hq A~ GO :''"1 . 23J 30 ~~a.r 1951 . 
AJI'F'rC " 2 Apr - 30 J un 151. 
Hq A~ GO No . 15. 21 Jun 1951. 
AFFTC, 2 Apr - 30 Jun ' 51. 
Hq ARD: Reg 22-4, 12 Jun 51. 

Sea SD II All 

See SD "D" 
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defunct 2159th Experimental Wing, were redesignated as !"ollo~18: '* 

Old Desl&nat1on New !>e~;1gnatlon Ass1,gpm~n! 

2798th Medical Group 6S10th b!edical Group 6S10th Air Base Wg 

3076t,n Alr' Base Group 6S10th Air :ease Group 65l0t..11 Air Base Wg 

2996th Air Police Squadron 6510th Air Police Sq 6510th .Air Base Gp 

2997th Base Service Sq 6510t.~ Base Service Sq 6S10th Air Base Gp 

Severa~l ma:Jor events occurre.d in the Fall of 1951. On 1 

August, Headqtuil'ters, A1r For~e Plight Test Center, Edwards A1r 

Force Base, Muro!l, was redesignated P.eadquartersl. Air ForGe Fl1.ght 

m.les t C · t er, . ...·ard:1s A 'r Fo:rce .o:o.se} Eowards; 13 and the 10ca.1 rail-en Ed 	 n.. 

roadstatlon wa~s c,hanged in name on 1 Octo,ber f.'romMurOc to Edwal'ds 

by the Atchison, Topeka, and Sante Fe. 14'rhe Mcroc Post Offl,ee was 

also renamed Edwal,"ds on 1 November to conform to the area which 1 t 
~ 'r ­

served ."'"=> 

In the meantLme J a serlea of proposals and count~rproposal~ 

were d:r>lfting between Headqua.rt,ero, A1r ReEearch and DeveloplM>nt 

Cotmnand artd Edt-lards Air Porce &I.se concerning, reorgara1zat1on of' 

the Center. Finally I on 10 Sept~rr;o~' !" 1951~ the center w&s 

* 	 Upon acti,vat1on of the 6510th A!r.: Base Wins, 651Qth l'~i.ntenanc.e 
and SUpply Group U!'~t9 were t he bSl0th Ma1ntenanc:e Sq. 6510th 
Supply Sq1an<;1 the 6510th V33,wr Veh1c I e Sq. Un cler the 6510th 
A1r Base Group carne the 6510th Air Police SqJ 6S10tn Base Ser ­
v~ ~I:! Sq, 6510t,h Communleat,lQns Set... and th-= 6"SlOth Food. Serv1.ce 
Sq. Over the nextnlna yea"!',,! J all of th'tse un1 t designations 
would change eXGept th'! 6S10th All" Bas:;: Gr.cup, the 6510th Air 
Po11ce SQc. and the 6510th l"ood Ser vice Sq. 

13. 	Meg ?rAG-8-4-E, 3 Aug 51, CO AROC tf.) CG AFF--'IC. SD "EH .• H.1st of 
AFF~ , 1 Jul - 31 Dec 51. 

14. 	Histof' A.'FF(iX~ , 1 Jol - 31 Dec 51~ p . :,3· 
15. 	t -tr,AsBt Postrr;a.ster Genel"all;'() A}.G} APFTC , 20 Sept 51. SD "F''', 

Rist of AF -oo'C J 1 Jul - 31 Dec 5J .. 
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r ,eorgan1zed in accGrdance w1 th the demp-nd,a of ARIX: to It achieve a 

standard form of ':)!'ganl,zation suitable f.)!' the Air Force Flight 

Test Center nUsSlon" .' 
I 

Center staff offices, 6510th Air Base Wing 

and the Base Direc torate. Experif1lental F'light Test and EngLTleer1n~ 

were affected. 

When tne Air Force PlIght Test Center was established on 25 

June 1951. in almost every respect but faci11ties, it was per­

fect'ly suit.ed 8,6 an aircraft testing installation. The Center was 

e'asl1yacces,51ble 'pyalr, ral1J and hlghwaYj its reIlX'>teneas pro­

vided security and safety essent-ial to aircraft testing; and Rogers 

Dry La!':'e ,the 65 equare IlLile heart of the base, provided the world's 

largest and ,sIWothest landIng field, Ed\l,'i?rds Air Porce Base ·,.,.a.s 

al~o near West Co!',st alrc!'aft rr.2..'1u.fact't.J'rars, 

But geographical f'acilitles notwithstanding, the Main Base 

c:olilple:xwas situated o,n the sQuthwe§t shore of Rogers Dry Lake .in 

old World War II t:;-pe woode-n 'bu11dlJ'1.ge. Follow1.ng ac tiva tion of the 

Center.. a $120,000,000 I·raster' Plan v;a" app~ovetj 17 JanuaI7 1952 to 

rE:o.; 1 te the baSe t\'10 rn 1 les no,rthwest and butld new faclli ties sp:::~:i-

r'oe ke t et'l..glne s . 

The new Center was composed of cOl1!.l'.a."1d; judge aci vooate genf~r.aJ;, 
surgeonj public information.,; in!3pect-~r gener-alj air adjutant 
general; qEputies for operat1ons.. f1'I-ateriel,. pE:r'sonnel .. a.'1.d cnmp­
troll~r;f11ght test and development, division; and the 6510th Air 
Ba~e Wing. Publ1c lnforz;ct1on did l':!.ot last long J for the office 
was abOlished 1 November 195J.. (~;!~g Hq .1'.i,RD: J t.~ CO AFFTC I PillE~ 
l O-J.4 -E, 23 Oct 1951),

* 	 Organ1 zational componente were: P2.ight Tes t DeVelopment Division, 
Flight Test Oper'a tion5 La,t;o ra t.ory , Er~1.Tleeri.ng Laoora tor-.>" , Rocket 
Bra..'1ch; Phowgraph i o Branch, Experimental Traci< B:::'anch s a.."1d Air­
craft Haintenance Laboratory. 
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Approval of the tofaster Plan signa.led sta~t of .::;onstr'tlC tiOD on 

permanent base facil:!ties at EdwarcL'5 A.ir Force Base. Colonel J. S. 

Ro 1 tonel', USAF, assume d command <.J'f the eentel" 18 February 195216 and 

etayed on to see completion of an entlr"e l y n~w t'a. ;:; e two miles north­

west, Qif the or"iginal Main Base. 

E;Q.ually as imlxn"tant to de'ie:'..opment of Edwards as a permanent 

instal.lat,lon waf;!. aPl'>I'Oval on 23 April 1952 for add! tional land 

acquis1tion.. ,resolviilg of' a problem t'avorlng the Air Force to remove 

thera11t'Oll.d bisecting Rogers Dry Lake, 17 trans,fer of funding and 

admin1stration of theEXpert,mental Bocket Engfile Teet Station to 

the ·Cer.ter, and -redes1grtat1on: of' the 6S02d parachute Deve'lopment 

TestG.roup, Naval Aux.111ary AirStatlon, 1::1 Centro, Call.fornl8!J' to 

the 6511 thFarachute J)e\1elJ.:>pm.en1; Te'st lJ!'oup with a.~31gru:ent to the 

Center. 18 The latter Q1'l1t was formerly a s signed to the W.r-1Sht A1.r 

Development Center w! t.h a mission to: 

. . . c.onduc t developmen t test1.ng ot: parachutes and relat.?d 

cql:.l;1.pment {or the A1.r Foree and Ilr~ J and to operate jOint l y 

\\t1th the NaVy:paratlhu.te u ....'tit, i..T} I) rde r to avoi d dup11c.a. t ion 

of effor t and aS5ure Il'.aximum jo i.nt 1.~ _l i zation of perGonnel, 

equ1p men t, and tec hnology . 


Co l onel HoI toner was pr'OtOO ted tA' Br t gadier ,GeneT'a1 3 DecC!mOr-l' 

1952 at a time when o ve r 100 test p r o .je r 
. ;:, l ere in a 3tat.e of activ . 

experUlentatlc.n. Irl 1953) Ho I t .i:>nel"' added a techn.lcal d1 :r.: ector ... 

command~ reestablished Public Intormatlon~ and marte Flight T':? 8 t and '.. 

16 . Hr.t AFFTC GO No .2, 18 F'eb 1952. 
1"7 . Estimated to cost $4,795,000 aJ"' d i n volve relo~2t:Lr, g 60 mile s of 

Atch1son, Tbpeka, and Santa Fe tr~ck . 
18. 	 Bq ARDC GO No . 43 , 21 Ju] 1952. 
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Development a Dire·!) tor'ate. Ba3teally J ·t;!'le rnisDior. as handed do~:n by 

I Air Resea:rch and Development Comrnanrl in 195 1. had not c~anged by the 
'J 

end 	of 1953 but many elemonts had bl')(;m added.'r

I 	 Ope'rations at the Center in ear'ly 1954 hUiged around eight 

I 	
, oil-

major test :facil:1ties. In addition to managi.ng the ope'r~t1r.mal 

ac tlvlty, the comma.l1der was charged with (;onstruc.t1on of an entlre l:,{

I "new ba3e" w,hl1e keeping the "old base ll running ef'flc1ent1y. Also J 

C:enter organ1zation l'e'ma:1neQ a p!,Q1;llem. A..Tl ,attempt at reorganlza~ 

t1ol'i was ~de on 15 JlUmary 1954- when the Chaplains Offioe Na~ 

removed from under the Deputy Chie.f of starr for Personnel ancl 

established as a ' segment or the Center commanders sp'ecial staff. 

On the sar,ne date theOt':f1c'e ot Information Service s was £o'rllled by 

combining ,Public Information~ the Historj \~a.l Branoh J and In'formativ::l,19 

Another mInor change tollol'l"ed on 17 l'otay 1954 when, the 6512'th Test 

Pl10 t Tramlng Squadron (Experimental) Ha:s l"eass'igned from the 6S101'h 

!{l.intenance Squa.dron anoattached to Headquarters Squadron Sp-ct:ton, 

Air 	Force Fl:t.ght Test Center. for adlLl'inis'tratio,n and logistical 

3upport. 20 

# 	 The Center \/a.s engaged in airc raft flight tNit1ng and deve l op ·.n t: J 
pa.rachute testi ng and development , rc·~k,::; t er lg l!'1G teGt'l"'g d.<> velop ­
ment J support o f contractor elements of the aviation indust.rYj 
administration and support of ~horan stations off-base; suppor t (> ]' 
Aberdeen Ei;)mbipg Miss10nj support of AACS and UACAj pa.rt1al sup­
port of the 750th Air'craft Control and Warning Un1 tj support of 
t he USAF Experimental Flight 'rest Pilot School; indirect support 
o f collateral act1'fTlties suc h as SAC, Spec ial i:eapons Cent €r, 
and t he A~ment Center , all u sing AFFTC f acilitiesj operat ion of 
t he power p lant test fac ili ty ; and operat1on of h.igh speed t racks. 

"* 	 Rogere Dry Lal{E;, the 10 J OOO-feot Exp€rirnen tal Track, the 2 ... 000 ­
foot Decelera. 10n Track, t he Precision Bombing Rang:e ut.i11zed by 
the Aberdeen Bombing l11eslon .. the Un1 versal 'l'hrust Neasuring 
Sta.'1d~ the All-Al ti t ude Spr:ed C-ouxse , the Pho tograph;ti~ Re soluti.on 
Target Range. ~~d the Experimental Rocket &lgine Test Station. 

19. 	Hq APf"ilC C-O .0 . 2; 19 .Jan 19:04 . 
20. Hq AFFl'C GO 10 . 15J 13 May 1954. 

1 - 10 

http:Resoluti.on
http:managi.ng


I 
11 

Mea.nwhlle, units were moving from the tlold basel! to the "new 

basel! as facUlties became available, The new Alrmen l s Service 

Club opened 26 March, the Commissary Sales Store was readied 1'01' 

bu.aineas 27 Ap-rl1, the new 6S10th USAF Hosp1tal was completed in 

May, and the Nat1pnal Advisory GOll1Iil1ttee for Aeronautic a new IDgh 

Spe'edFllght Statlonw'a.$ dedicated 25 June. O'peratlonally ~ the 

x-4 research ·all:'J)l8I1e 'was retired to the Alr Porce Museum, 8..."1 

XF-104 alr<cratt made ita first -.fLight on 511..arch, ATLAS misSile 

rocket engIne testing "'as firmed up, X-IO Navaho mlssl1e rea~hed 

a a,peed of Mach 1.46, hot f .1rmgs were per.formed on the :OOMA.~C 

JJllSo11e r,)cKet eng1l'le J and Center test pilot MaJor Arthur Murray 

flew .the Eell X-lA researcha1rplane to 90,000 feet altitude on 

1+ JW1e, 

Reorgan1za·tl,onofthe A1r Forf~e }?tight Teat C~n·te:(' 

From 10$eptember 1951 when the original. reorganization of 

the Afr Force Flight Test Center took place until la t e in 1954, 

C'ente!" of,!'1c 1ale ma.:1nta1ned pressure on Ho:~adqtlarters, A1r 

Re- eech a..'ldi Dc.veioprr.ent Co'ttrlla.'r1d to realign !'u.nc tlons in the Center 

orga"7.1za tlon . In partie ulal". 1 t l.:tas d.e s ired to remo ve at rc rart 

Q81ntenanc e responsib1lities fllO m vdt.hin the D1re'::.torate of Fligh t 

Te3 t rur.d Development. The pa~?nt command rL~al1y conceded on 8 

No v eDlber 1954,21 

1 - 11 



To improve ma1ntenance adm1.nlstr-atlon a.'1d ma.1nten~"1ce eff1cicmcy, 

the 6515 th Main tenaJ1C e Group wa ~ ac tiva te dw1 th three ma1.ntenanc e 

squad.rOns eaoh having a ~.pecia11zed f ur;;ction. * Immediate result of 

'	 !'eorganfzation# was a decrease in the vertical d1stance between 

cotitnanders and their maintenance pe'I'sonnel in shops and on the flight 

' line. C'oncoUlinitan tly, loss' of maintenance activities gave the 

Dlre,ctorate of Flight Test and Development a cleaner and JtV:)re effl ­

c1en t al1gnmentof fune t1.ons. A first l " ok, moreO'ler, prom1.sed 

reductions in staffandadJrUn1strat'1ve costs through this reorganiza­

tlon. It was ODV"+OU5 that savings rea11zed could be reprogramm'?d 

into the m.1ssion effo:rt. 

General Hol,toner remarked at the time that: 22 

'!'hel1 e rtLlut nov.' bp comple te !!c ·~eptanc l? of th~ n~;'; o ;rga ,:!.?tJ .. 
tion anj t he \1111 to make:1, t \·;o r k i 'l'hr1oughout the entu-·c 
organizatio:nal ' f a.bric ther e must "be th~ finest torrn at lat-eral 
coord1nation and an eag~rness to work w'·JB.l.'d a com.-non goal. 
NaE..es ana poa1.t1ons have changed~ the total job has not. 

Butth1s wa'snot the ultl.mate. for the Directorate of Flight 

Test still retained a maintenance f\l!!ct1:)n-~ that of a.l'mament and 

electronics. It was not until 195·8 tha t t;h~ la. 'st 'Ilee'tlge of' ma1.nte­

'hance lo.'as retroved from the D1rector ate of F11gh t Tes t by os ta1S1 1~hi!1e 

Tl'U'ce Sqs i.,rere the 65l5th Fi,eld Halntena nc e Sq, t.he 65151tll 
F~ight Line r·!a1ntenahce Sq (ConventJ:..,nalL an d the 6516th Flight 
Liine l'i'lB.ih terlance Sq ( J et). 

# 	 Reorganizati on also a.ffected othe r Clrgani zatlon ~ : The 6510th 
meto r Vehicle Sq W~G r e named tht:! 6S J)Hh I·~tor Vehic l e Sq, t he: 
6513'th Supp ly Sq was establIshed, and th@ Rc Cl':et Branch 1n the 
Direc t o r ate o f Flight Test aP.d Develo{:lmert t b~d ame the RocY-ct 
Engine Te~t Laboratory a s a sepa.r a te mission e l ement of' the AFFTC _ 

2c . 	 neport t o :':o.naccmcnt , 26 Nov 1954, p!'~pa t'-e d. b:r the DeS/C. HQ. · 
FF'l'C . 
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the 6S15th Armanent and Elec tronlc s Halntenance Squadron under tl1e 

6515th Maintenance Group.23 

In the meantime. howeverJ the 65l5th t~lntenance Group had been 

augmented by addition of another un1t--the 6517th Flight LlneMa.1.nte­

nance Squadron (Bomber)-~1.n late 1956. 24 Coupled with this lIlutation 

were changes in suf:rlx titles of t,wo other maintenance squadrons to 
ct. more 	clearly delineate their job funct1.ons.7D 

Although ·~.1orreal1gnment of the Center took place on 8 

November 195~. reorg~riZ;at1on actually began 1n the previous ft1.arch 

with 10s8 of the503rcj A.1rPo'rceBand: a casual ty of the Air Force 

austeri t y program. ~ede81gn.aM.onandreassigmrient of l'IUUly units 

foliowed on 1 SePtemb~r.25 One unit, the 6510th Medical GrouPJ had 

been:ren~ed the 6510th USAF Hoep1 tal and ·assigned .t:o the 65,lOth 
1\1:. 

Air BaBe Wing a ,year ear11e:t'. t!.u On 400 tober 1954, then, the 651.0th 

Alr Base Wing and tne6510th Ma1rtt'enanceand Supply Oro'up were dla­

contlnuedw1th units previously assigned to both the GroUl) and W:1ng 

placed under the6Sl0th Air Base Group.27 

23· 	 Hq · AROO GO No. 25, 1 Jul 1958. 
24. 	 .1 ~Dec1956, Hq ARbc GO No. 42, 14 Nov 1956. 
% 	 The 65l5thFLM SQ.(Convent1onal) became the 651Sth FLM Sq

(Cargo & Miscellaneous) arid the' 6516th FLM SQ. (Jet) waB renamed 
the 6516tb FLM Sq (Fighter).. 
HQ. MOO OONq" 48.l2Aug 1954. The6S1lth Parachute Deve~op­
ment Test Group, was redesignated the 6511th Test Gp "Parachute), 
the 6510th l'.a1ntenanc-e Sq became ·the 6510th Field Ma1ntenance 
S<l under the 6Sl0thMa1ntenance and Supply Gl"OUPI and the 6512th 
Teat P11otTra1h:!.ng SCluadron (E~cI'1mental) \'las renamed the 
6512th School Squadron (Test Pilot) and plaoed direotly under 
the Center Commander from theprevioufl control of Hq ARD:. 

26. 	 Hq AROO GO No. 61, 9 lio v 1953. 
21. 	 HQ. ARlX: GO No. 71, 1 Oc t 1954. Also onth1s order the 6510th 


Installations Group oecame the 6Sl0th Inatl:lllat1ons Sq,uadron. 
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Fl:1.S jlt test rune tl0N:l contilJUed jJ"i 1n<.:!"t:a ' e throughout :L9)4, 

and the famous Bell X--2 rocket rG'se i9. N:h Rr-rlved at the Certt;r 1'oy' 

test. I.1eu tenant Colo!".el Fr·ank K_ Ev~ re s t piloted the X-2 on ita 
I 

first glide flight 5 August 1951j. 

By the end of 1954, operations and activity at the Air F'd rcl; 

Flight ·Test Center tar exceeded t .he mlssion def':1ned In Jun-= 1951 

by Hea,d{luarters' Air ReSE'arcb and Development Command. Consequently) 

a neW" iJ:dsslon direc.tlve was is,8ued t o -the Center in r-tay 1955 at'! 

follows: 28 

~ .. 0accompllsh fun~ tlona.l (ao distinc t f.!'Offi engl­
neerJol"ig) rl·~ght tests of c:ompl~ ~e J manned o.irct·aft .../eapm 
sY$tems, int?ludlng cOr.',ponents andallled equipment; tr.J 
c.ondu.ctenglneerlng (;valua,'tlon f light test ... oC air c raft. 
and power plants; t o aCI'!()mpl i h r'e"'earch an d de ve lopment 

" related to SUd·lt~.3tS; to plan f o r , control, andop"'r a te 
t he ·Expe.rlrnental Rock~t Engine Test Sta tir)n J the 65l1 th 
'1'e8t Grot)P (Para.';!hute)fac111tle s , the USAF Exp~:r1.menta l 
Flight Test Pil.ot Sch()ol, ~FF-rC TraJk Te stj.ng faoi11tle s~ 
a.!ld olther "s,peclal t est facil1tie s , and to pro vide fad..lltle 
antjj special s er.'Ttces for contrac to :::>a and :fi'Qr C1th<? r go vern­
ment. ageneie,s in support of t he ~:3sio . ·nf II.RD'~ . 

'the $120,000,0(:0 ne-"I ba sI" wa s almost. c ompL t~d 1, 19 5 5 'IIi Lit 

al. And iF Dec 8 nlb e :':' J f a ':l ill t ir:- s ~. f: h ... F:?!'! kl;- t Ef'g t ne ':' C'" :-;J<:, St..a H .) .",_ 

were give1 over' to devo lopmf'n t . ~ ).'l tf'~ :'l r.,g o i:' '1;!l..... I ':"'t,,:r rmti~,:-:p'! ':.;;l 

Ballistic Miss1le_ 

28. Hq 
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Growth and expansion affected Center organlzation~ as 1n the 

p~lSt. The 511th Air Force ;Band W8.:5 a.ctivated 18 April 195529fOlloweC'l 

by actlvat10n of the6S10th SUppo:rt Squadron on 1 June 1956 W ~e::.·· 

form houfiel(eeping tor the Rock~t Engi.rne Te~t Laboratory.30 Then, 

on 1 July 1956, the 6S10th InI5,tallatlon~ Squadron wa:s abo1115hed 

in favor of a newly created In8tallat.ions D1vi15ion within the 6S10th 

A1rBa.se Gl"O\lp,31 

P.erhaps 1956 was the peak1n aircraft fllghttesting, for 100 

major pro j eo tIS , were finished during the year . Moreover, cons truc t10n 

which began in 1952 on the Edward6 Air Foree BaISe Ka.l5ter Plan re05ulted 

ih 8. new $120,000:.000 flightte-l5t center incorporating the most modern 

fa.cilities f'or fllght testing aircraft, enginel5, and! component~. 

More would; be !lpent 1 twaa true J e:spec1ally for eipa...T'l"ion of t.he 

Rocket Engine Teat .La.boratoi:r on Leuhman Ridge. But the ma:1.n ba~e 

complex aiong with cont~actor!'aCilltles were., in the xaa~" IZomplete. 

Experimental re5earch.1n 1956 inc.luded achl.evlng an altitude of 

1'26, 200 f~et 'by Center telSt pilot captain rven C. Kincheloe Ln t~e X-~ 

rocket re~earch aircraft on 7 SepU!m.ber. Alsa, Capta1n Milbul't:\, G. 

Apt atta1.ned a speed of' 2}094 m11e~ per h';lu!" ('In ':>..7 Se,pt~Dlbe1!:" be.fore 

the X... 2 !!IPun out of control and craehed to 1ts de struc t1cn. 

29. 	 H~ ARDC 00 ~o . 14 J 7 Mar 1955. Authoriza tion for the ~~d 
~1<:5 l03 t in 1959 (Deactivated 1 (ic: t 59 by Hq AJl.OC GO No . 84 ~ 
17 Aug 1959).

30. 	 Hq ARne GO No. 20 , 15 I-lay 1956 . ( F, r.· c]li~h'!ld 1 F'~b 1958 by HG. 
.I\RJX GO No . !I , 11~ .:fan 1958) . 

31. 	 Hq AROC GO ~; ~ . 21. 5 JUrl 19~,6. 
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HiJ t too many orgenlza tion change s ',;ere undertaken OV l' tl1t! 

!'lex t. t,t,>,o years. 32 In e:om.mar,d~ General Hol toner departed the C E!ntE" ~~ 

30 J l 	 r~'" 1957 and \':as ::-epla-: ed by Br1gadi8I" General ~-aI'\,;'.l s P . ,~()OP r . 

USfIi" .. \·,ho assumed cO!ill11and on 3 July,33 Prior to assignme nt a~ 

Ccr. t 0 t' Cornma nder') General Cooper had been Ch1e.f, Air For ce Sec· tJ.o;., 

United States Air Force Group, Joint American IrJillt£i.ry f11.. .;.) i u '·; fOl~ 

Aid to Turke~r, 

PQs s lbly the most notabl~ event at the Center durln~ h i. :: 0 

mon ths at; c Offima:n der Nas the s tart of construr. tlon on 778 Cap e /') !" t 

hOrr.G D on Ed,\'a rdsanQ the Category* develovment of the [0'-106 311­

~,eather interceptor. Another achievement was a Center de\"C 1G !~· r:~ !l 

Air F'o!'c,e "in-house" capability for test of the THOR missile. 

C"~; r 	Oil L::uhm~n Ridge also J the Rocket Engine 'l'cst Laboratory VJU t; 

rename ci the Directorate of r';1ss11e Captive Test on '26 ?l;ay 1958 ..... 
" 

32. rr he 651L~t!1 fo'loto .r Vehicle Sq became the 65lL1th Tr ansport?!'! i ,H 
' Sq 	 on 1 O~t 1956 (Hq MDC GO 31,21 AUG 56). the 16~h 
PhYoto l og i cal 'Train1ng Fl i gh t was activa t e d 15 J an ::.957 an( 
a:5Gd t o the 6510th USAP Ho 3p (Hq ARDC GO L~9 27 lJf:(; 56 ), amiJ 

the Of f i ce of Procurement bec a me the DlrelJ t.o !'3.1. e o~ :!ruc ur· ­
ment in ea r J.y 1957. 'fhe C'] A. FTC I'las del egated pro .: urem~nt 
t1uthc ;r i ty rIot exc eeding $100,000 by CG AROO J 28 D!:' ,~ 51. ( Lt~ 
Hqs AR OC to CG AFF TC, 'R D.,iP" 28 Dec 51 Sub 1: De lE-gat i (' ! (I ' 

A'...lthority '.'l1th Respect to Procurement) SD i'i l",! 1.n Vol 5 , 1I1 ~t, 
APFTC , 1 Jan-30 J'.me 52. A Procurement Division ( FTI1P ' wa J 
e 8t~bl1. she d under DCSj.'1 and ,remaine d as a ci vi sion u n U .l 
1 Sep 55 when a Procurement Off Ice (FTlC) Nag e:1ta") l ish(; d. 
(Organiza t ion and Fu nc t ions Chart 1111, 1 S p 55 ), 

33. 	 Hq Ali'FTC GO No. 10, 3 SuI 1957. 
''I', 	 categor y I, II, & III t.esting replac ed the old Phase :j , thr(')ue.h 

'Ill t e :; ting i n 195B. 
f ~ D1~<?c to rate of 111ss11Q Captive Tes t \ las r c r,U. en t he Di re tC) · .~~c· 

of Ror..!ce t Fr opul s ion and Missiles on 13 ,Jul 59 and bel", a me t{:(,; 
Direc to r a te of Roc ket PI'opulslon 1 Jul 60. 

1 _. 16 

http:IrJillt�i.ry
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General Cooper was assigned to the ne','o'ly created Federal 

Aviation Agency in January 1959,34 so his deputy, Colonel Paul C. 

Ashl'lorth, USAF, assumed command of the Center pending arrival of' 

a new cOmIilander. 35 Brigadier General John !.;. Carpenter III, USAF, 

assumed command on 2 y,':arch36 following an assigrur.ent at Headquarters 

AROCas ASSistant Vlce Commander and Director of Plans and Pro­

gramtning. 

No sweeplng ohanges' in organizat1on were made by General 

Ca:rpenter. But a Supply Div1s10n and a Supply Servioes Divis10n 

were act1vated on 1 May 1959 to replace the 6513th Supply 

SqQadron. 37 The following Jul y, the Rocket Propuls10n Laboratory 

moVed from W.rlght-Patterson Air Force· Base to the Directorate of' 
. 38 

~j1 ,ss;11e Capt1ve Test at Edwards Air Force Base, Under General 

Carpenter J also J the.re was a de fln1 te trend away from mis fj ile and 

n:dss~.. le . c.omponent captiVe test and i .noreased tempo in propellant 

and propellant systems research and development in the Directorate 

of r'l1s,s1le Captive Test. 

Nission of the Air Force Flight Test Center in 1959 was lito 

conduct category II testtng of aircraft systems, accomplish 

captive evaluat10n of missile sy stems, a nd perform f l ight 

1 - 17 

3l~, DAP SO A-5 and DkF SO A-55, ~~a sh D. c. 
35 . Hq ARDC SO l{o. A-25, 3 Feb 59. 
36 . rIo AFPrC GO No.3: 2 i·lar 59. 
37 . Hq A..~ lX; GO No. 32, 17 Apr 59. 
38 . Hq ARI:C GO No. 55 J 19 Jun 59· 



evalua tions on de~lgna ted r etlearch vehlc les.·~ In addi tioll 1:-:> 

the·tie l' c:q1.lirc11l<::nts, the AF'FTC supported Cc.:.tegory I alr:::rafl. 

OG vclopr: :cn t and te s t1nt; and CClltc'cgvry III aircraft evalua i~ l ')L '" j 

COYld1)'cted applied research programs fop Y'ocl"ct engine:", cn: ::.;o ­

ci8ted propellants, and accef:lsor1e~j and performed capt1ve re ­

hearcb, development, and evaluation tests oh ro '.,; k~t engir:e:o ,. th(;-lr 
?Cl 

p l'(,p211ants, and their components . .)./ 

In 19S.9 also, a nei: 20,OOO-foot high sp(.:€-d tra-J·; "'a:;; (;...~mplct ;:j 

at 	the Cent.erJ LIO a 6594t.~1 Test \fiing Operat:lng L0c:ation Nunbo' 1 

.,.;az €otabllghed here on 6 April, 41 and the 6592d Test Squadron 

(B-5'S) \'las 	 assigned to .the AFF'l'C from Headquarters tuctoc cfFe tl v e: 
421 lVovembcr. l·:oreover J tIJIO ne~1 un1 tS--Headquarters 65l0th Te:::.t 

,... 	 I' :, -,
Group () and Headquarters o512th Test Group (Alr'e:raft ) -- '-'::::'l1 s:3iJ.e 

,·tere 	a c' t1vated to administer personnel in the Dir-ccto!'ate of 

nocl ~t PropulGio n and r-:1ss11<?s Clnc1 in the Dtr"3'C tOI'.:l t.e of F11[ilt 

Tcs t~ 

''1.' 	 As Center Co [J,jii:ander, Gen,. Carpcn t e'c ,':a s charged '·; I t.h rec-~or:·­
Gibl1i ty to plan for', control, and operate the UShP E x !",,,l!" i . 
m~ntal Pl1~ht Test Pilot Scheol, the 6511th '1\" st· Group 
(Pa.rachute L a nd the AFFTC F.1gh Speed Track te3t fa~ 1 li ti es . 
It \;ae his re sponsibility to establish and operate in :::; t rumcn t ­
?,tl.c'n and co rnmunica t "ion s 51 tes in support of spac e t rade :f.,re,·· 
Gra:11S, maintain a capablli ty to conduc t basic r e searc.!1 an 
part'ic1pate in appliod research, to conduc. t r e[;earcli and 
developrrten t test projects--\'il'letiler in-house o r by '.;oni:" ra:: t , 
and to pl"'ovlde facilities .and special services for r.ont..r:'a .~ tOT'S 
a nd other government agencies 1n support of the Jl.ROC rossior! . 

39 . 	 Hq AROCR 23-4, 1 Jun 59· 
J~O. 	 Geo rge fJ•• Fuller Construc tion Co .• bull t this tracl< under> 

Contr act !"\o. DA-04 -353-Er.g-5296 startlne i'lork on 19 Ju l ';:7 3 !"'! ,j 
f i n ishing on 13 Nay 59 at a cost of ~3, 7!11.1, 981. 

in . 	 !.q J\RL.: ::! GO He. 28 J 3 Apr 59. Hi s sion '>'1 a s t e ~ tin;;; fa r- n~ .c. 
c ove ry of' Discoverer missile nose cones and l'ct.ricvinl! tele­
me try de ta f rom dowl range tel €; mE: tl"".{ sl.lps at sea. 

1.;2. 	 Irq AmX GO 1'0, 2 1 i4J 15 Oct 59. Hiss ion ~ia.S to condu·: t C-3."teg·:.;;··/ 
II I tes t tnG o f the B-58 Hi;,.lstler Bomber in con junc t 10n ';; .1 H I Sf.C 
-:nd t,he Convair D~vision of General lJ"'inamic" Corpo!'a tlon . 

)~·3 . 	 Hq I ROC GO No . 60, 2~~ jun 59. Effective dat8 was 1 Jul 59 . 
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t 
! , • , . 

In SU Dl i .t s hould be noted that nei'1 A1r Force dlrec, tives anJ. 

mission changes influenced certain organ1zational change G 1o t.h €: 

first nine years rollo tling ac t1vation of the ,G.FF'l'C. ltioreove r , 

a.'1 ever increasing aircraft fl1ght test and mi ssi le captivE; t e;;; t 

: i c ~'kload !'lecessltated certain mutations in orgar:.izat1on. Th l:::: 

F, ; ~S exemplified by establishment of HeadquarteY's 6S1.0th Te ~ t Gr cup 

(r'lis. ~ile) and 6512th 'i'est Group (Aircraft) speclfically to 

acim:Lni!>ter pe:r"so tlncl assigned to the Directorate of ;,l1s;;;il€: 

Captive TC5t and the Directorate of Fl i ght Te s t. Also, organ­

izationa! titles Here somet1mes altered to dc s ign2.te mare :.; P ~'r. 1f'-

lc ally t bQ func tiona belng performed. I!ut the primary r easc n ::or 

so many 2.ctlvations J deact1vat·ions, designations, and rede s ! g;!a­

tions wa s AFF'IC adjust:nent to the requ1rement~ of a changing 

r.l is s l cm both \'Jithin the Center and in the AROC--for the r e \,'a s r.o 

precedent. 

Nlscellaneous Unit Additions to 'the center 

Kl:l 11ic r OU S small off-baSe a n d on-ba~e facilities '..;er~ add,<> (~ t o 

the .4lIiFTC in the last feN year'::; mo s t l y in connec t10n ~'i 1 tl-, th~ y' - 17 



r-ocket re::le&!'ch a1rcral"t prQgra.m.# Recent additions to jur1s­

dic tiol'l, contro 1, and accountabll1ty of Eo·..,ards APB ',';ere 

activa tlon of the Hidden Hills Lake Test Annex,44 Ballarat Dry 

LI ' 	 46 . akc Te3 t Annex, :J and the Panamint Dry Lake Test anneJ'i. 


AJ :_ 0 cJ.C: Olgnated and organ.J.zed effec tive 15, April 1961 \>la s 


Detac rm.r::)"' t 1, 6515thfo1a1ntenance GffOUp at the El Centro, 


California. llava~ Ail" Station. Peraonnel were furn1shed to man 


the detacp.memt by the AFFTC commander, and equipment \>las author­


ize d under' UAL 6515 464401. 47 


Unlto Dl::poced of",Discontinued, , or· Transferred 

Kingman; Arizona .. Space 'I'racking Annex which h'as deSignated, 

~c tiva ted, and aDsIgncd to Edwq.rds AFB 22 AprIl 1959 as Installa­

tion Number 6863 wac disposed of 1 November 1960. 48 On 15 Apr.:L,. 

1961, tn., 16th PrqJioloS1cal TraIning Flight assigned to the 

1.' Ely and Beatty, gevad?" Radio Relay Annexes o'n 16 l\pr 58
" (Hg ft.:noc GO 16 . 30 Apr 58) and Hq P.RDC GO 42, 11 Nay 59).


f.1ua Lake TI'e !!. t AnneA, Nye County J Nevada~ on 7 Nov 58 

(Hq AP.OO GO 71+, 22 Dec 5~). End }larker, In ternationa1 

C(:rtl fled Speed Cour~~, San Bernardino, CO"Qnty~ California, 

1 SuI 57 (Hq AR[;C GO 67, 17 Jul 59). Kingman Space Track­

ing Annex , Kingman. A:rl.zcna, 22 Apr 59 (Hq ARIX GO 234, 

1 Dec 59 ). I,ake Isabella Recreational Site, Kern County., 

Ca l lforn1a J 1 Jan 60 O.;~ MDt: GO 4, 7 Jan 60). S11 vel' Lo..ke 

T<:::3 t M I,1lC:r., San ~rnardlno county ~ Ca11fornia, 16 Nov 59 

U!q AROO GO 1 5.8 Feb 60). Saltdale Nj.cro\Olave Repeater 

ArlTi .x , Kern County , Callfo:rnla~ 13 Oct 60 (Hq ARDC GO 128;, 

25 ;;ov 60 ). Wrigh t Air Development Dlv:ision Edwards Field 

f!'eat O[,1'i-:c W<l:: ac tivated 1 Oct 60 (ikl AROC GO 9~, 9 Sep 50) . 


li i.. j • Hq ;.ROC ~o G -~~5, 9 Ha r 61. 
!,;, ~, iJq f.i.Rr..c [~O G-25, 9 i1ar 61. 
'h . j'q r,FSC .JO G-li-4 , 7 J ur: 61. 
I, '1 . H KF~~ 0 -14 , 12 Apr 61. 
M:s. 	 Hq t .? ;j'j ~o a- I . 9 Jan 61. 
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23. 

6510th USAF Hospital 'flas discont1nued. 49 Func t10ns and personnel 

were reassigned to the Bl0,astronau't1cs Branch in the: Direc tora te 

of F11ght Test and equipment reverted to control of the Center 

..cmnmandel". UAL 0016 416Sl0 and 00'16 416511 were voided. This , 

unit dated back to 15 January 1957. 

Another un! t, the 6592d Test Squadron (B-58) assigned to the 

APF-TC on 1 November 1959:, was discontlJ1uea 15 June 1961 at CarS;:Jell 

~'FB' , J ' Texas. 50 Personnel \'iere reass1gned by t he Center commander' 1.... 

but equ'ipmeht went to SAC in accor/iiarice with AFR 400-26 and an 

agreement between SAC and AFSC representatives dra"m up on 25 t;lay 

1961 at Carswell AFB. UAL 6'592 566510 was vo1ded. Also, the 

6512th School Squadron (Test ,Pilot), USAF Expertmelltal Flight Te::!t 

,Pilot SchoOl, vIa,s discontinued 1 Ma.t'ch 1961 by ARIX: SO G-19J 

20 Febru~ry 1961. 

Final Ull'1t d1spoai t'1on was transfer on 1 July 1961 of the 

6510,th Test Group (rI'J.1S511e) from AFFTC to the Space Systems 

Division (SSD) of Inglewood, California, without change of 

Station. 51 Concurrently the Hea:dquart€-t's 6S10th Test Group 

(iJ11ss11e) ·..las redeSignated Headquarters 6593d Test Group (Develop­

ment). Personnel and equipment were reassigned from the APF'rC to 

SSD. UAL 6510 566410 i";aB volded 'fli th UA.L 6593 5664,10 est3.bl1s,hE:o 

Eo.. AFSC SO G-32, 2~ l>1ar 61. 

Hq P.FSC so 0-46 J 7 J un 61. 

HQ APse so G-27, 19 -'ay 61. See Appendix I. 
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for the 65931. Undc:L a r.,emorandum of t.n.ders ta!"',dlng 'r::eti':een the 

commanders of the A£FTC and SSD, the 6593d was attached to the 

AFFTC for administrative and logistic support.* 

In other action, both the Directorate of Rocket Fr-0pilldon 

al"-:~ the US.t.F Expc:d,ilental Flight Test Pilot School lost their 

rna.lntenance and shop fabrication runc tions on 15 Janua].'~r 1961 

\.Ihen the 6515th ~:aintenanoe Group adopted the provisions of API';! 

66_1. 52 In accordance \'l1th the AFf.1J Headquarters 65l'5th f.;ainter.an·:;0 

Group assumed responsibility for all ro~1ntenance and shop fabri ­

cation activity at the fIFFTC, Ed"Jards ;lFB, and £1 Centro. 

COIl)JTlB.nd (1 ,January = 30 June _1961) 

As previously notect J Brlgadler General John YI. Carpenter III 

assumed. cd!TlIT\S!nc;l of the AFFTC on 2 I-larch 1959. He was promo t e d 

to frJ8jor General on 7 i'iarch 1961** and departed the Center 13 

Jtme for HeSidquarter~ USAF where he t...as slated to be-;ome Deputy 

D1rec tor C)f Plans. 

Colonel Paul C. AshworthJ USAF, the APFTC deputy coamanap.r 

since 23 June 1958, assumed cOITL'3and of the AFPrC upon .517.: 

dIfferent occasions during temporary absence~ of' N<=.jor General 

ca::-pente!,.53 Colonel Ash\wrth also de.part'E'd the Center 1n la te 

Transfer' Agreement be tHQCn Space Syste,me Division, OCAS 
(A~SC) and Air Force Flight Test Center (AFSC) for transfe:: ­
of 6593d Test Group (Development,) approved 7 Aug 1961 by 
AFPTC Deputy Com!nandel' Col D:)na1d P. Hall and SSD Commande r 

. tf!lij Cen Osmond J. Ri tland. SD liB" in Vol 2, this hist.or-.1 ' 
52. 	 Hq AFFTC SO G-IJ 13 Jan 61. SD nAil in Vol 2J thi s hlst. 

DAF so AA-279, 7 Mar 0.1. Temporary HaJ Gen \~i th DJR 1 Jul 56 . 
53. 	 Ho f'.;,FFTC SO's G-2, 26. Jan 61 · G-6, 2 Feb 61; G~lO, 27 F00 

6i; 0-11, 13 t·~ar 61; ((-13) 28 Hal" 61; and 0-23, 2 l·ray 6 1 . 
SD H A l! in Vol 2~ th1s. hisi:. 
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~TU:18 for Ell1..--:gto n AFH IlIhe:re i'le was s::d'iedu1ed to assume dut,lcs 

as a~put:y c om.'l".ander of tho:? C1 v i1 Air Pa t r vl. 

Al tho ugh Gene!"a l c a rpenter 13 8uccesso!" ~·;as not n amed 

11T:,me'diate'ly, Colonel Roger E. Phelan, 1659A, LiSP,P, the A!'?TC 

I Chief of Sta.:'r since 26 August 1959J 'i:as designated ac ting 

c o mmander by direction of the President on 13 June 1961 , 51.;. On 

I 28 June durlng the ternpo:r'ary absence of Colonel Phelan, Colonel 

Adolf N. jo,lI"1ght, USArj Commander of Edwards AFB and tho:? 6S10th 

Air Base Group, as'.sumed command of the Center. 55 

D1rectly under the CO Il":.ta nder he'ading the AFFTC ~rna.-Soa!-' 

Test -Force since 15 Hay 1958 ~<Jas Colonel Harold Q. Ru ~ ~e l l ) 

US.4.F,# Technical ,l)irector for the Center commander since 25 

Januar:,r 1960 \oJas F~anc18 H. Richardson. 

Only four Center staff changes occurre.d this six mont.hs, 

and t'IIJO of these \'1 ere a result of staff" redes1gnat i ons . 'The 

latter ','sere the tcSjOperations and OC-/5/Intell1genc.e bec omins 

the rx:::S/plans Q,nd Operations (8 ~1aY') and Deputy for Por~ign 

Technology (13 Jun) with Colonel Clay Ti ce Jr~. US,~ F.1 heading 

56Plans and Operations and Lieutenant Colonel Jac], J. Greger ~ 
USAF J named as Deputy for Foreign TechnOlogy,57 

Hq AFSC SO 0-47 J 9 Jlln 61. Col rrlelan E;.ss urned co;;-(/t'.and 
on l3 Jun by Hq A...~::;'I'C SO G-42 J 13 ';tlrJ 61. SD 1: A~' .in Val 2 J 

thi s h1st. 
55. 	 Hq AFlf-TC SO C-6I J 28 June 61. SD l1A" in Vol 2~ this his:" . 
# Hq AF?TC GO llJ 1955. 

56 . Hq AFF'I'C SO G-24, B ?-:-ay G1. SD !! Ail in Vol 2~ t:-, ~s hist . 
57. 	 Hq AFFTC S:) G-l~t;, 15 ';1,,;n 6i, SD HAn in Vel 2, this hi-st. 
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In one of the other t\~O staff changes J , Colonel John H. 

r!allett J USAF, became DCS/r-rateriel 11 i,;ay replacing Co1QJ101 

Paul F. Helmick, USA...';>, tltho was named special assistant. to the 

A?F'T'C commander, In the other change, Lieutenant Colonel nwl'.?r't. 

111. HO\lle~ USAF., became Commandant of the USAF Experimental Plight 

Test Pilot School on 17 June l'eplacing l,lajo!' Rlchar.:i C. Lathr-op, 

USI\F J 58 ';lho departed for the Air Force AcadeIr.y \\'hel:'e he \'las 1:.0 

become an instructor, 

Key Personnel 

Other than the redeslgnat,lcJ'~ of Center Opera t10ns an.3. 

Intelligence nentioned 1n the previous subjec t and. the cor.'Ulland 

change \llhioh occurred late in June" curren.t AFFTC org2.nl~ation 

2.nd key personnel follow on the next page of this nal':!'at,i\lc. 

The author encourages use of the Roster of Assisned Oi"ficeps'" 

listed a~ Supportlng Document C in Volume 2. this history, 

i'iission 

Headquarters MDC restated the AFFTC ml1ss1on in 1959,59 

Con,c i se1y spealling it was to conduc t Ca t.cgory II te s t 0 f a 11' ­

craft s~,; st\::, ~s, c?-pt1veevaluat1on of missile sj'stems and sub­

S!-~5tems, and flight evaluation of des1&nated rese3:1'ch vehicles, 

Center Personnel 

For IT'.ission performance, the AFF'I'C "".as au thCl'ized 2,977 

!'Ii.111 ttH'Y personnel and 2.6n Air Force emplo~tees on 30 June \)1 t \: 

2,929 ffillit~ ::. y end 2,072 clvi::"lans nsslgne0,. Concerning th 

58. .'1q ''?:-':1'C so 0-39 , 9 ';un 61. SD "A" in Vol 2, this hL;t. 
.. ;Uso O~e Appen 1x "0',', 


59 , P2.ge 17, t h is cr,apter. 
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mili tary, i~60 officer-s and 2,517 airmen \. ere au thori(;ed :"; ­

466 	officer's and 2,463 airmen were assigned .60 1~inetE9:; 

govc'rnment tenant unlt~ added another 55 orrlc-ers, 257 ai:r;:-:-= r" 

and 555 Air Force employet': s. 61 Another 1,57:3 c l vili~ .. G ; -; E!~ 
. 62 un "'er hire to 17 Air Force contractors at the Center. In a1 

there were 8,041 people on the Center not li1clualrlg constr,..:.,;. t.L n 

i-io)['kers--3, 2l~1 mill tary and): );800 clvl1 :..an:- . 

A....'a.rds and D€:c.ora 'tlcn~ 

Fifteen Air Fot'ce Commendation P:edals I'lere a.warde d j.l.?:- T'~ 

personnel for meritorious service, fcur CorR-:1endat ion :~e --~l ~ 

;:el'e given first oak lea.f c1ustel;"'s to the Air For:::e Co~"::!en ­

dation · ?(edal. 63 In 81ddi tio!:, ).A6 Cer.te2' pt:rsom.el a:nlgno::u 

to tIle Dlrec torate of Rocket Propulsion i'lere a·.iard~d t~e 

6"GUided ·I1ss11e Insignia. " 

60. Appe ndix C pre~ent3 a b reekdown by a selened un it. 
6l. Appen d ix D presents a breakdoHn by L nant 1.: •. \ '-'. 

62. Appendix D presents a oreakdo\"/n by contractor. 
6 -:>

...l. 	 Hq AFli'TC SO's G-series (SD 'F A" ~n Vol ~, t his hi<-: ; ~~ 

f ollo\ s: Lt Col Herbert iI. !·,£Q.uo\;n and S" ~6t '""'arl ::, i~::,:;:-'"; 


G-16; r.1a j Richard C. Lathrop G-26 ; Col Paul F· . !-:e ~!:'.1c ~:, 

Col Prank H. Mears J and Ce l Paul C. McBri de G- !:'); :~l 

?aul C. J\ shi'w rth and Col Carl A. Ousley 0- "1, C l .]:;' ::-:F-r: 

J. Berl(o','l , i.iaJ Ro be rt G. Ferry} Fa j S,',ar t H. !lel.::::;n , C:::p:. 
t:arrl~on B. Lethbridge, j·jSgt Janes E :c. l~:.,d~ ~·J l.iSgt i ;:1~ ~'i 
S. Green Jr, and TSgt Harold Quiring G- 62 a lJ. fa'!: i.1erl +- :r: ­
O\..\ G s ervi ce. Lt. Col Jame 3 C. PE:dersen , S~gt 51:.b~;:,~ :::., . 
'.1i lliamz , h Ie J ames ;.... Ford., and .;~C Kenr.e:th i:. ::::cl,.;. "": .ar-:;, 
G-62 f or merl torlous achievement. Fi!'st oa~ l E:c.: :: :· '.c t·::o:· 

J, 	 - , ~i'l en\,.. i·o Col George A. i\irGch G-40 end ;,:a~ ;-, ee~'::: S . ;·i;:,rt:i~ .l -Oc. . 

;:q AF1'" C SO's G-se r les ?7> 28, 29, ?"7, ?~ , ~ 3, ar~d [;3 . 

SD 11 .'1.:1 in Vol 2 , thi s hist. 
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ltetircr.lent s 

'{a.s,ter ::; 'C!':t'geant.s toppe d the e :ltOd.t l 3 of Air Forc e. per80nncrl 

via t heretlrement I~ute from January throush June with 15 o f 

the 35 retlr e·ne n t:3 processed , Departing the Center on 3 1 

65 66J anuar-.; 'tlere NSgt Robert Risley, TSgt Leslie Hurley, and 

TSgt Raymor;d Rauch Jr. 67 Retired on 28 February were SNSg t 

Arthur Eberhardt.•68 r~S6t Gilbert Dovallna,69 and SSgt ·E(~ '.i al.'d 
G.uston .70 Follm/ing on 31 i-1arch \';crc r.lSgt charles f>lay71 and 

TSgt Har~ ldi QUiring. 72 Leav1ng on 30 April ",ere f'J,ajor Phyl l.1J 

N. Burns (NC);n r"iSgt George HaY";ood. 7J~ MSgt 1):)ne1 Pltt'Tian,'75 

TSgt It/alter yauorsKy,76 and SSgt Charles Bates. 7? And those 

retired on 3l r·;a:l t-iere I,1&jor RO~11and A. BaS 3,78 NSgt All j,!;Gn 
~O 81

Farmer,79 r,'lSgt Guy 1.1CD3.nlel. o fl1Sgt Lloyd Youn e;, TSgt Paul 

c£rriger ,82 and TSgt William \·[ynn. 83 

"r0:). Hq AF':FTC SO G-3J 30 Jan 6l. SD I1A" in Vol 2, th1~ h1::, t. 
66. Hq AFF TC £0 .G-i-;., 30- Jan 61. SD " At! in Vol 2, t'n1G h,i;::t. 
67. Hq A.FFTC SO G-5. 30 Jan 6l. SD !I All in Vol 2. thi~ h1 3 t. 

I( Jl,. 1168. Hq AFF'IC so G-7, 24 Feb 6l. SD in Vol 2, this h i s t . 
69. Hq AFFJI'C so G-8, 24 Feb 61. 3D HA" in Vel 2, thi:;; hlst. 
70. Hq AFFTC SO a-9, 24 Feb 61. SD " A" in Vol 2, this hlst. 
71. Hq AFFTC SO 0-15, 29 i1ar 61. SD "A" in Vol 2, th18 hi s t. 

V --l,.., 
-, 

.J_~ 

~ 

72. Hq AFFTC SO G-1.l.t I 29 Mar 6l. SD "1\." in Vol 2, h1 ut . 
! .j. Hq A FPrC SO G-18, 18 Apr 6l. SD II A" in Ve l 2, th1s hist. 
71.'.... Hq AFFTC ·so G-19. 24 Apt' 6l. SD 11 All in Vol 2, this h1st. 

II All75. Hq AFFTC SO G-20. 24 Apr 6l. SD in Vol 2, t~is hist. 
76. Hq APFTC so 0-21 .., 24 Apr 61. SD II A" in Vol 2, this hlst. 
77. Hq AFFTC SO G ~22J 27 Apr 61. SD II A" in Vol 2) tr-.u.s h1et. 

.1 ..... ......78. Hq AFFTC SO 0-30, 25 rr.ay 61. SD 11A " 1n Vol ?, tl~ ~ '" his':.. 
79. Hq AI"FTC SO 0-33,· 29 I{JaY 61. SD "A " in Vol 2, thi~~ M, st. 
·... r· 0 . ) . Clq AFFTC SO G-3,J ~) 29 Nay 61. SD 11 A" in Veo 1. ~ _. ,. tr:~~ h!..3'C. 
~ ... SD "All ::; 
'J":" • Hq AFli'TC SO 0-35, 29 [1ay 61. In Vol -, ti".l s r~}_ .::;t ~ 

82 . Hq AFFTC SO G-31, 29 May 61. SD IIA " i.n \'0 1 /.'"': , tr~ is }-,l f t. . 
,. ' .... 
v .,,' ~ Hq Al":· ... G .sO 0- 3 2:, 2) Nay 61- SD " A" in Vol 2, tltJ. :; hlst. 
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Of trv~ 35 ret1rements proces~ed, 16 retired 30 JunE::. 'i:;e~l 

\·:e'J'e Colonel Clarence '.-.'eidner I 81f Colonel Paul C. !.:cBride, 85 

Colenel Paul F. He-lm1ck,86 Lt Colonel Gordon R. Hamilton,8? Lt. 

Colonel Henry C. l/.ae 'Queeh,88 j.:aj:or Roner:t O. Sm1 th, 89 SiJISgt 

Let;lle Fr'e:!{,90 and SMSg.t Arthur KellCJgg , 9 l Also HSgt Francis 

KaliDom.;kl,92 l·lSgt lJ.er.Josio f;rzaga,93 J.iSgt Kenneth HarShall,94 

VSgt. Ed\·;ard. Lenton,95 I/lSgt James Cannady, 96 J.1Sgt Jacob Hu:-'man, 97 

i,lSgt Ed\'Jard DeVr1es,98 and 'l'Sgt Eal"lard Ca::osldy.99 

orf'!ce of Career Management Established 

Nctlvated by the MIX: Corr.."1lander's "Accent on People" 

program, the OCS/Pcrsonnel on 1 December 1960 estab11shej. an 

Office of Career ~:;anag.ement which \"as readily approved by the 

AFF'I'C Cefu:nander. Purpose of the ne\'! 'office '.:as to mon1 tor J 

recommend, and direct through planned personnel ac.t1-ons effort s 

of indivlduall3 to;-la!.'d:::l a career of value to the USAF and satis­

f y ing to the per~on. Area$ covered 1nitially included 

:, f' It84. Hq AFFTC SO 0-47, 22 Jun 61- SD Ji. in Vol 2, this hist. 
Q. ,....
",,/. Hq A~FTC SO 0- 49" 2 2 Jun 6l. SD 	 "A" in Vol 2, thi s h1st . 
86. Eq AFFTC so a-50, 22 Jun 61. SD 	"All 1n Vol 2, this hlst . ,...87. Hq AFli"I'C SO 0-45, 22 Jun. 6' SD 	 ~" Pi It In Vol t:., t h i s hin t. 
88 . Hq AFFTC so 0-48, 22 J un 6l. SD 	 ,I {4. t~ in Vol 2, this h izt. 
89. HG. AFFTC so G ~~6, 22 Jun 61 .. SO 	 iI'A" in Vol 2, thcls hlst. 
90. 	 Hq AFF'TC SO 0-51, 22 Jun 61. SD j~ A" in Vol 2, this hist. 

I ' A'~9l. Hq AFFTC SO 0-55, 22 Jun 6l. 3D 1n Vol 2-, th:..s h15t. 
92 . Hq A?FTC so G-53. 22 Jun 61. SO 	 " .AIf 1n Vol 2, th.1s hi~t . 

! I'. 11 ~~93 . Hq APFTC so 0-5~: , 22 jun 6l. SD t'>. in " 01 2, thi::; .. .J..lJ","\", • 

')I9" : . :lq AFFTC so 0-56, 22 Jun 6l. SD 	 " J\ in Vol "-, this !'list. 
!lA':95 . Hq AFFTC 30 G-57, 22 .IUD 6l. SO In Vol 2, thi s hi s t. 

SD "A" r;,96 . Hq .~li'FTC so 0-58, 22 Jun 6l. _n Vol this hict .~, 

tl,.,1197 , Hq Al'. 'rc so 0-59, 22 ~Tur. 61. SD l1 in Vol 2, trJi s h1st . , . ,
98 . :Iq APF'TC so O-GO , 27 Jun 6.-'l' . SD 'A' I in vo..:.. '" " b-: iG hist.t.". 

Hq f..!"f.'TC SO G- 'j2 , 22 Jun 61. 3D "AI! i n Vol 2, this h1.f;t < ~ .9° 
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education.al asnlgnment and reassignment, class1f1~at1on, 

selective enlistment, and reenllstmerlt counselllng--aJ"lytrlln{; 

tha t affec ted the mil! tary career of the 1,nd1 vIdual ,lOa 

Colonel Cha.rles P. Baer the OCS/Personnel named Major Neil 

D. 1-iax·.~ellJ USAFJ as chief of the Career r·1anagement Office. Najor 

[·1D.x·~:e 11' s dutie c "/ould inc lude coordinating ~OJi th the Base Educa t10n 

Office J the APF'1'C r,111itary Train1ng Division, and affording asslst­
.'... 

ance to unit commanders in their offioer and airmen career coun­

selling. 

By late June 1961, it waG apparent the Office of Career 

;·!anagement \';a ·5 a worthy endeavor. Tl)c jUi110r officer career 

guidance and aounsel11ng effort \I;as credl ted with moving the 

l."'etention rate over the 50 percent mar'I<, airmen on-the-job 

training program had been evaluated and found \'ianting in the 

area of nugber in extended traln1~gJ and regulations were in 

process for each area of the collateral training program. Of 

more import, however, \"ias the fac t that career counselling 

service ~Jas provided in a centrally located office convenient 

to all military personnel. PlanS '~:ere also und~r ~ons:!'de!·atlon 

to cOllsolida te bo th the AFF'IC i'1i11 tary Training Division and 

the Ba~e Edu·catlon Of'flce into the Office of' Caree::- ;·,janagem<::nt. 
101 

The one dlrrculty anticipated by such action ~~s a possihle 

conflict oeb.'eetl. e:iuc~ti:Jn testing ar.d military te;,:tin($ if T"ii:';~d 

scheaullng we re attempted. 
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,Approp~'la tlons 

Appropl:~ia tlons to fund AFF'TC ac tivi tie s doubled 1n th€ last 

fe l;r :l ears 1;1i th. Fisc,al Year 1961 topping any past year. Ho we ver, 

o bllgat10n author1 ty from 0 ther commands, mi,11 tary lnterd€:part. ­

m~~tal purchase requests, and spec1al funding author12ation for 

base housl,ng rehab!11 tat10n added five million dollars in FY 1961. 

The folloulng rounded to millions and thousa nds of dollars 

1nd1cates the upward trend of the AFFI'C finanoial runction: 102 

Ft.­APPft::JPR~A'I'IONS Ff 51 FY 58 F'l 59 F"t 60 61 

R c· D: Test, & Eva1 

Operation & r·1a in tenanc e 

I(ll,i tary Personnel 
(PCS, &: :subSlst.ence) 

Military Construction 

He ~et've Pel"sQnnel 

~-:111tary kss'1stance 
(Executl 'Ie ' Approp) 

f.i1:U t .ar'Y Per&ormel 
(Pay) 

Advance d Research Proj 

AF s teck Fund 

Housing Rehab (Spec) 

OAts and HIPRts 

'IO TAL 

31,062 

353 

397 

123 

2 

8,800 

1,400 

1,000 

43,137 

35,561 

352 

LI96 

352 

5 

9,800 

2,500 

1,000 

50,066 

38,453 

378 

3°~/;J 

119 

8 

11,000 

2,700 

1,500 

54.553 

62,97 -'-1 59,78? 

438 1155 

3110 l ;25 

53 157 

15 26 

52 2L ~ 

11,600 12,OO() 

2,681 3,365 

2,700 ? , 600 

3 '"'0 1'.J V ·JV 

1,,00 2,000 

82,353 03, 838 

102, Data ;'leTe furnishe d b~; Ells\'Iol"th Beckett, Chie f of Budget 
and Ana l y s:;.s D'i\,1.1.s1on , DeS/Comptroller, HQ. AFF'?C , 1'0 Oct 61. 
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Aircraft Inventor; 

Ninety-one aircraft ,·:ere assigned t.o the Center on 30 June 

1961. Of' the 91, tvrelve ,','ere utilized 1n aircraft or airc!-'aft 

Co~t"ponent testing, 34 l'lE-re necessary as test support suer. as 

eS(3ort J 103another 18 \;ere des~gnated special ac t::. vi ty (USAF 

E;;:pe;rlmenta1 FliGht Test 'P1lot SohoolL 17 .,'ere operational 

support types for use in combat readiness training, four were 

marked for AFF'IC com;nand mission purposes such as passenger 

travel J and six l'lere in storage av:al ting modcr'nization .104 I~ 

a 6. rJlt1oiJ to assigned aircraft, tenant organizations k'2pt trom 

11 to 11! aj.I"craft on the Center each month, contractors 

possessed 27 aircraft undergoing research and development or 

in use as test beds J and the National Aeronautics and Space 

Adrnl nistratlon (NASA) possessed five airplanes on loan from 

lQ5the Air i'Qrcc and o~llteci t.hree oth·2!"i;;. 

Flying Hours 

Prior to January I the AFF'i'C prog'rammed Ilf ,477 flying hours 

for the' period endIng 30 June. Hor,·:ever J the six mantil total 

fell s bo r t of the AFF'IC intent by 2/L;.4 It hou!'~~. h D,U!' S flOlom per 

106 as follo;~s: 

103. 	 T~3t support 15 e~cort aircraft (P~ce, chase, pho 'w cha~~)J 
te s t bed, (black b·ox testing, aerial de livery platforms ,) 
a nd AP?tC supnort, all a ,s defined i n AFR 65-110. 

104. 	 AFF?C Assi gned Aircra f t Inv0!: tor:;.', 30 J un 61 , SD "'C ' lr1 
Vo l 2, til ls l1 i st. 

105. 	 I b1d . 
106. 	 S;.;trac.t of AROC Form 185D, Pl y ing Hc~~s b~l Util iz at~~oIi Coc e , 

prc:pa l'G d by Hq [U"FT'C , FroO • .OCS/O, a nd authentic a t ed 17 Jul 6 1 . 
Flyi ng hours for p ~ r1-od 1 Ju1 59 through 31 Dec 6 0 a:;:-e i n ­
c l uded her e i n es Appe nd ix E. Pplor to 1 J u l 59, f l ying hour~ 
';;c re inc ! u dect ir, hppen ci i;~ t :i, tlcd HTr.umbnal1 Sta tist1e: 51! • 
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JAN l<'EB MAn APR r'·LI\Y Jm: 

2,215 1,925 1,941 1,924 2)014 2,014 

Fly:l..r:g hours rr~nth1y-test aircraft: 

373 163 5.'-i 101 104 156 

T.?st support: 

836 620 702 881 71.~3 609 

Operational support: 

ll25 1.',96 S10 509 626 698 

Special act1vity: 

423 443 464 304 301 266 

Gorrunand mission: 

158 203 211 129 240 285 

A1rcr,aft Accidents-==-----? . . -

On 9 February 1961, F-IoL~A USAF SiN 56-761 '\'ias completely 

de:nolished on impact. Descr.1ption of -the crash by f:i.re truck 

crews standing ale!lt on rum-lay \'la5 that afterburner stopped 

and started three times then a huge ball of fire \>las GE'en at 

the aft end of the aircraft. After the F-104 caught fire the 

pilot pa!'2.chuted to safety. Aircraft ;'ias valued at $1,704,228 

and was a total loss .10:7 

J79-GE-3A enGine Serial Nu:::ber 147254 ',.'as investigated 

1'cl1Q-.ilng the crash of the F-104 and revealed a possible design 

prob l er:1. 1n the nurnlce'r two bearing area. When APF'I'C Propulsior:. 

107.. Hls t of the Civil Er~lneer1ng Div, 6510th ABO) Feb 61. 
Fo r de tails of accident see Appendix A, this Vol . 
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Branch inspection of all other J79-GE-3A engines on the Center 

bore out this finding, several fixes ',rent into effect such as 

"better "machined parts and better seating of the number tHO 

bearing. 10B 

See Appendix A for a report of aircraft incidents and 

accidents. 

108. Interviei': by JiIsgt Charles V. Eppley VIi th rv;:r . Glenn Fell:':, 
A<' 5t Ch, Propulsion Branch, .t..FF'I'C, IS l lov 61. 
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Chapter 2 

HIOHLIGh"'I'S, ACHIEVEMENTS, AND PROBLEril AREAS 

In the past the temptation arose often to title this chapter 

"Hlghlights and Breakthroughs", but a look at the Air Force 

Die tlonary def1ni tlon 'for "Breakthrough" discouraged one from 

throwing the·....ord a.round loosely. Therefore j the decision was 

made to title this ehaptermora in line with what it contained-­

highl1ghts, achievements, and problem areas, a condensed report 

of items not neaessarily covered elsewhere. 

!!!&hl1ghts and AQhlevements 

Great strides forward. were ,.de in the ~eed and a·lt1tude 

regimes of piloted aircraft under the joint Air Force. N!!.tic:'!al 

Aeronautics and Space Aclln1n1atrat1on (NASA), and Navy X:-15 rocket 

re.flearcha1rcraftprogram.F1rat AF'/NASA/Navy flight of the air­

plane us1..'1gthe XLR":'.99 engine with 57 J 000 pounds of thrust was 

perton:ned by ·MaJor Robert M. White., USAF, on 7 March 1961. In 

th!se1x months interim, nine research !'llghts were attempted 

and five resulted in powered flights. Altitude was extende~ to 

169,600 feet on 30 March by NASA pilot Joe Walker, and ~peed was 

upped to 3,603 miles per hour byv!ajor White on 23 June. 

While the X-15 l"ocket research aircraft was nearing 1 ts 

deslgn goals, another manned space program wag just gett~ng under­

way. Its title} Dyna-Soar, was based on its boost-glide principle. 

Responsibility was ass1gned to the A1r Force Flight Teet Center 

(APFTC) in July 1961 tor organizatjon of the Dyna-Soar test force 

2 1 
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and development of the Qyna-Soar f11ght test program. The AFFTC 

Dyna-Soar Test Force Director, Colonel Harold G. Russell, USAF. 

in July named eight ag.enc 1ea1 a ,ssoc 1a teo \oJl th the test for,;€!. 

Respons~b~11tie$ of the AF~C included pilot selection and 

training.• flight test engineering, flight planning, bioastro­

naut·ics suppor-t, anCi flight and maintenanc'e of the B-52 carrier 

alrplaneas well as other test support air-craft. By 30 June 

1961, Dyna....Soar P11ots·2 selected for the program I"ere under-going 

1n1tialtra1n1ng at the Boeing Airplane facility in Seattle~ 

Washington. 

In ,JB.tIuary 1961, two StrategiC Air Command B-58 Hustler 

BO~bcra with SAC crews teamed up at the Center to establish six 

new sp~ed ,records .. f1-ve of' whlch were formerly held by Russia. 

New. ma::rks by thedelt&-w1nsed. four-jet, Convair-built Hustlers 

were established over theAFFII'C 1000 and 2000 kilometer courseB. 

Recol'ds set over the 1000 k1lometer cour·se were a 3peed of 

1,284.73 miles per hour with a 2,000 kilogram payload, the 

same speed over the same course automat1cally bested any 

1. 	 AFFTC, AFMTC~ NASA, Boe1ng Airplane Co (systems contrac tor L 
Martin Co (T1.tan II booster contractor), Radio Corporation 
of America (communications and data link contractor), 
Vl1nneapoJ..is-HOneyv:el1Co (f11ght cO.ntrol systemL and Aerojet­
General Corp (engine manufacturer for the Titan booster). 

2. 	 rMaJo·rs Robert M.. i ....h1 te, and James W. Woodj Capta1n:J Robert 
fA. Tiushl<lorth. ',illllam J. Knight, Russell L. RogCI'rS, Henry C. 
Gordon, a ll of the USAFj and Nell A. Armstrong, William H. 
Dana, and ',tilton O. Thompson. all NASA civilian test Pilots. 
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previous records for a 1,000 kilogram payload, and the same 

speed and cOiJIrse with no payload record held by an Air Force 

F-IOl at 700.47 miles per hour was bested by the B-5B ' s record 

dash. Speed over the 2000 kilometer course with a 2000 kilogram 

payload was 1 ,,061.808 miles per hour. 'l'hls almo~t doubled the 

prevlousmark claimed by RU5siaw1th a TU-I04. and it also 

bettere'd the record cllUmed by RUssia for the same speed and 

course with a 1,000 k1logrampayload and w1th no payload. The 

B-58 speed runs were made from Edwards AJi'B to a point s11ghtly 

east of YumaJ Ar1zona J and v,'ere mon1 tored by the AFFl'C Space 

Posl t10nlng Bra.Tlch. 

Another SAC B-5B HustleI' and crew utilized the A.FF~ 500 

kilometer course in May to set a new closed circu1t speed mar~. 

Th1s fllght was also monitored by the AFF'I'C Space P0l51t1oning 

Branch and indicated an average speed of 1,302.04 miles per 

hour. 
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Also, the AF?TC D1rec to ra te c f F11gh t Te s t in1 t1a ted nine 

4nevi 	 fl:tght test pro6rams3 and completed 24 projec ts related to 

aircraft flight test in the f1rst six months of 1961. One of 

tho se ini tia ted was 'che T- 38 Talon Trainer Category II perform­

ance evaluatlon '1"/1 th prod~c tion engines on 22 Hay 1961. Category 

II performance tests .of the T- 38 Ta.lon \,11 th prototype engines 

began 22 February 1960 and ended 28 July 1960 by an eng1ne explo­

sion. Just prior to ~tart of Categol'"'J II performance test of the 

T-38 Talon, the AFF1C T-38 Test Force completed evaluation of pro­

duction engines for the Norair-built T-38 supersonic trainer. 

Nearly five years of research and development \I/ork on the 

F-I06 aircraft crew escape system termiflated 1n this historical 

3. 	 YJfl'l-lB Category II Performance Test. Yffi<l-lB Category II 
Stab"111t~·, and Co'ntrcOl Test l H-13K Limited Performance 
Evaluatioll, 1'-38 Ca~egoI'Y IIPerrorrna.nceTe~t. F-IOOD 
Optimum 'Flap Po s 1 tionEvalua tiQn IF-loeD Per,formanc e .~;I.. t~ 
335 Gallon Tanks, E-58A ' ;·iUl tiple \'Jeapcns Evaluation, F-104 
High Density FUel.,.rtange Teste;, and AVROCAR Flight 
Evaluation. 

L\. 	 Universal IFR Sui tabt]1 ty Te:>t (F-lOO & F-lOl L p-lo6A 
Category II Perf'o'rmancea.nd Stability and Control Teets, 
T-33A .Electrical Gang Start S:':i tch. 2e!'o Gra.vity Tests of 
the x-15 Nitrog.;;-n Tank, Fl1·ght Test, of Fletcher 200 Gallon 
External FUel Tanks. HU-l Stability and Control Evaluation, 
0-130 BL category I Performaflce, C-l33'B Category II 
Performance Tests, Re-evaluatlon of Stability and Cont~ol 
of the '8-581\, P-104G Sui t-Cockp1 t Compa tlbili ty, Evaluation 
of an Artlficial Stall Warning S2;f stem and a Redesigned 
Air.speed System for C-133 Aircraft, JC .. 131B Limited. Flight
'fest, B-52G!Gam-77 Categorl II Performance-Stability and 
Control Te.sts, YHC-IA Plight Eva.luatl0,n,. S-62A Lim1 t 'ed 
Stability and Contre1 Evaluation. :·:odified JC-S4G L!mi ted 
F11ght Test, Arre5't1.ng Cab,le Pop-up Devic 'e 'ire ,st, Analyt:l,cal 
Investigation of the tffect of Vertical Wind Grad~ents on 
High Performance Aircraft." T-37B Category II Perform.ence 
Tast J L1m! ted Perforn",.al1ce - Stabil:!t~r ar.d Co'ntrol and 
Structural Test of a C-130B :'iQdif.1ed ["or Satellite Recave!')', 
USAF Flight Evaluation of the VULCAN I(~rk II Bom.her, E-S8 
1on-Prangitle l,~heel T'ests, Optimization of Tr-2jeC'tor:l E:'quation~ 
to Provide Rapid Prediction of Range and r·~aneuvering Capac!11i ty 
f o t' Re - en t:::-y Glide VE::hicles. and. Calculation of Trajectories 
i n Earth-t~on Spac e by Numerical Integration. 
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interlm w1th a 11ve test ejection over White Sands f.l1ssile Range 

from a 6pecially 1n~trumented F-I06 traveling better tha.n 500 

mile3 per hour. The live test volunteer was Technical Sergeant 

James A. Howell of the AFFTCls 651lth Test Group (Parachute) at 

El centro, California. nowell ejected successfully from 22,000 

feet to prove out the advanced ejection seat escape system under 

development since 1956 by a joint Air Force Systems Command/ 

a"lrcraft 1ndustry group which became lcnown as the Industry Crel'l 

Escape System Coaur..1ttee (ICESC). 

Perhaps the foremost achievement in AFFTC range instru­

menta-i;lo:l history was der1ved from a jOintly funded effort 

between the Center and the Nat10nal Aeronautics and Space 

A&:I".ir>.!:::traticn Flight Res€:arch Center. R~sult was development 

and installaticn of a microwave system interconnecting H1gh 

Range, Air Defense Command, and the AFFTC instrumentation 

sites from Beatty, Nevada, to the Center. Introduction of 

microwave to the syste:n provided for transmission simultaneously 

of" instrumentation rao.ars J telemetry, A1r Defense Command video, 

and corr~un!catlon8 data. 

AFFTC Aerospace Data Facilities developed two real-time 

display consoles, one revealing aircraft parameters and the 

other physiological parameters. Another notable development 

\,;as conBtruc tlon Of a pullle code modulation/telemetry (PCM/TI1) 

acquisition and display capability to meet varied flight test 

requi r ements ~~1Que to the Center. Also) a large optical 

traclcer with vurlarJle focal lengtha up to 500 inc.he:; \-las 

developed to extend optical coverage for h1storical information 
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on vehicles undergoing flight test, and a shaft angle digitizer 

for optical instruments wa~ developed to a point where shaft 

atgle measurements could be provided of one part in 200,000. 

Inaddltlonj an interferometer, automatic tracking antenna 

was developed to operate in the 1400/2200 megacycle bands which 

the Department of .Defense desired to have operational by 1965. 

AFFTC success with this development was phenomenal, and continued 

succees of such a capability 1n ,the higher frequency bands would 

have direct application to testing of hypersonic vehicles durDlg 

their recovery phase. 

On 15 April 1961 the 16th Physiological Training Flight, ,i 

6510th USAF Hospital, was discontinued with personnel and 

equipment absorbed by the Bioastronaut ic B Branch 1n the 

D1rectorate of Flight Test and titled as the Environmental 

Section. 5 This action was 1n line with the desires bf Air 

Force Systems Command and 1n s~pport of the AFFTC expanded 

Bioastronaut1cB Branch ~8sion. Success of the bioastronautics 

~isslon of investigating the problems of man and space flight 

was allpal"ent by the mo,n1toring of in-flight physiological data 

in connection with the X-15 rocket research aircraft program. 

Values of sui t-helmet differential pressure suit vers,us coc k-I 

pi t pressure difterentlal~ and cabin pressure ,,;ere t.elcmetered 

to the ground Nhile electrocardiograph, respiration, and body 

tempera tures ~';e!'e recorded onboard the a1rc raft. Re sponsibj 11 ty 

s· 
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for maintenance and development of the A/P22-S pressure suit 

and heLmet operationally 1n use on all X-IS f11ghts was assigned 

to the Bioastronautics Branch. It was significant to note that 

the X-IS neVer experienced a delay or canceled flight because of 

the pressu~e suit or helmet. 

or equal import wa3 an AFFTC study which related to the 

f.easibility of an instrumentation recovery control center. 

This technlcs,l .studyprovlded c}ata required for 1'uture planning 

o~ instrumentation at the Air Force Flight Test Center which 

could augment development of a recovery capability for future 

Air Force hypersonic vehicles. , . 

In January 1961. the Data Processing and Computing Branch 

was redes~gnated as the Aerospac~ Data ~ystems Branch. The 

latter also absorbed the Data Acquisition Branoh as a section. 

A mod:'..fica.·t1on contract was approved for Building 3940 and work 

began in May 1961 to remodel the building for Aerospace Data 

Systems Br~ch and 1 ts IB~1 7090/1401 computer system. IBM 

1401 was installed and placed in opera.tion in June. IBIt{ 7090 

was programmed for installation in either September or October. 

Aerospace Data ~·stemtaPulse Width portion of the new 

Digital Data Processing System designated Project U;::DATUX was 

completed 1n June 1961. Also.- the IBM Transceiver system between 

Edwards AFB and El Centro was converted from toll service to 

leased line service 1n June, and the link between Pasadena and 

El Centro wac discontinued in the inter'est of econom;{. 
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An Aerospace Research Pilot Course designed to be the 

most advanced instruction ever offered in a flying school began 

in .Tune at the Center. Enrollment was t'!ve.students,6 four of 

whom were members of' the USAF lUperimental Flight Test Pilot 

School staff'. Course activities included familiarization with 

sub-grav1ty, training with reaction controls, evaluation of 

stability characteristics of space flight profiles, and study 

of !'unctions and test methods peculiar to space flight. Additional 

studleBwould embrace Newton1an mechan1cs, thermodynamics JI fluid 

mechan1cs, boundary layer theory, high 'speed aerodynamics, heat 

transfer, dynamics of ra:refledgaeesJE1nstein'a theory of 

relativity, meteorology, astrology, propulSion, orbital mechanics, 

trajec tories, and other subjectseSsent1al to outer space flight. 

Highlights and achievements at the Center's Directorate of 

Rocket Propulsion were too numerous to mention in this narrative. 7 

Suffice it to say the Directorate in 1961 had reached a state of 

profeSSional proficiency in th~ field of missile component 

environmental testlng and 1Il the area of liquid and solid pro­

pellant lnvestigatlon3. For example, development of thixotropic 

fuels (fuels Which were stored in Jelly form and returned to 

liquids under pressure for rocket engine firings) was expected 

to eliminate problem areas in handling high energy storable 

6. 	 i'IaJor Robert S. Buchanan. and Thomas U., r1cBlmurry, Captains 
FrarJ< Borman· and James A. MoDivitt, and !1"1r. William 
Schw~li<ard. 

7. 	 Ltr Hqs AFFTC O'TNH) to APse (SCEHL 31 Jlill 1961. Subj: 
AFSC Commander's Annual Progress Report to the Chief of 
Steff, USAF, ( RCS~ APse U-36). SD tlE" in Vol 2, th1s hist . 
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liquid fuels. Development of segmented solid rocket motors 

\.,as another example of h1ghlights and achievements at the 

Directorate of Rocket Propulsion. The Directorate was one of 

the or1ginators of the segmented solid rocket motor J and 

furnished technical direction for succe5srul f1rIng of a 

25 ton sub-scale motor 5 I~y 1961 at the AeroJet-Oeneral 

Corporation test facility 1n Sacramento J California. 

Problem Area::> 

Although Category I andlI .a1rcraft performance J stability 

and control J and syste~s evaluation test1ng remained relatively 

constant, category testing generated a requirement for engineers 

to be assigned to a program earlier and later in the development 

cycle particularly inaero.s.pace vehicle test programs. This 

coupled ~'Il th increasingly complex systems \dtlch required mO,l"e 

engineers for longer periods created eng1neer shortages 1n all 

fields,8 

Delay 1n receipt of aircraft (an F-lO/~A 8....nd an F-I04B) 

for the Aerospace Research Pilot Course of the USAF Exper1­

mental Flight Test Pilot School prevented installing ot special 

instrumentation prior to start of the course. Vitally needed 

training aides such as analog space s1mulators, human centr-i ­

fugcs, reac tlon centrol simulators, and variable stab11i ty 

aircraft were not available at the AFPTC for use by the H.hool 

~n its f i rst Aerospace Research Pilot Course. 

8. 	 2d Ina, F1'FE to F'fi:H, 18 Jul 61 J to L,tr F'I'FPA, 10 .Jul 61J 
Subj: AFFTC An.'1ual I"rog.re~s Report (RGS: AFSC - U-36) . 
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Funds \....ere denied f'or development of track test techn:!.ques 

and facilities such as waterbrake development for the Mach 3 

para.chute and the B-70 c.rel'l escape system programs. Track 

test operations and administrative funct10ns were hampered by 

lack of adequa te housing and maintenance shops and laborator·les 

were needed to houseper05onnel and eq1l1pment. 

Personnel shortages 'were apredomlnant problem in the AFFTC 

Propulsion Branch, Techn10al Support Dlvl~ion~ Directorate of 

Flight Test. During the past year ending 30 June 1961.1 approxi­

mately $lOO} 000 of overtime money was e:x:pended 1n suppor·t or 

the a~sli!l1ed workload. Are8. S where personnel shortages existed 

were not isolated, for both the gas turbine and rocket engine 

evaluation test shops experienced dirficult~ for lack of 

qualified, m1l"! tary and c1v111~ personnel. 9 

Also, inadequate manning of the AFFTC maintenance aGtivlty 

assumed proportio~8 of a major problem. Heavy overseas levie~ 

coupled with numerous ret1rementsbrought on a ser-ious. 10s8 of 

superv1sory $kl11s. The dlttl¢ulty was aggravated by receipt 

of replacements with little or no practical expe:rien(-.e d.1rect 

from tecb~lcal schools. 

Supply dl~clpl1ne at unit level wae another problem of 

some significance. r~jor discrepancies were poor records 

1ce<=-pln.g, hoarding of exc e~ses s la.ck of au thoriza. tion for 1 tem:l 

on hand, and equipment not properly identified. 

9. 	 3rd Ind. FTFSP to F J:FS. l~ Jul 61., to i'riemorandum. AFFTC 
(FTN) 10 jul 61.( Subj: AFFTC Annual Progr~ss Report 
(ReS: /\F'SC U- 36 ) . 
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Both the Base Exchange and the Commissa!'"! were restricted 

I 
, 

operationally by lack of space. Repeated attempts to obtain 

new construct1on approval were to no avail, but the depot
I 
I responsible for USAF Comm1ssarJ operations recently performed1 
I 

a survey to justify requ1re~ents for additions to the Base 

Com.rn.1ssary . 

Problem areas at the Directorate of Rocket Propulsion 

included developme~t of h1gh energy storable liquid propellants 

with long-time .?:torage characteristics, development or sat1s­

racto!'y liquid monopropellants, and app11c~tion of simplified 

rocket propulsion concepts to ultra-large booster engines. 

, .Also. there 't/ere many problems 1nvolved 1n attempts to improve 

the ef~i~iency and reliability of space rockets, 1mprove so11d 

rocket motor cases and nozzles in terms of temperature resist ­

ance, apply nuclear energy to rocket propulsion systems, and 

increase the energy of solid propellant systems. 

2 - 11 
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Chapter 3 

THE AIR FORCE FLIGHT TEST CENTER 1961 - 1976 

"Tne potent1al 0:1: an installation to meet future mission 

requ11" -·nts rather than its current assigned workload w111 

largely dectde its. future role. II This was the. philosophy of AFSC 

and 1twas .logical in view of AFSC's future contributions to the 

USAF for achieving a truem11itar-g capa.bil1ty in the aerospace 

environment. But what potent1al did the AFF-'IC possess that ,,;ould 

.meettherequlrernenta ot the AFSCm1ssion over the next 15 years? 

·MajorGeneralJohn W. Cl;i.rpeilter III, Commander of the AFFTG, 

wanted thea,nawerao he turned to his plans and operations staff 

under the direct1onofColonel Clay 'rice Jr. Their study began 

with a determi.r1ed investigation of AFSC ·pla..~...1ng objectives, 

advancedd.evelopment objectlves~ and specific operational require­

ments, . When the results were 1l'1, they projec ted the Al"F'I'C work­

load intothe:!'ut\U'e. The answer was clearly appaI'ent--if the 

AFSe "io·uld take full advantage of' AFFTC existing capabl1i ties 

and potent1alS ·there would occur a logical trans1tion whereby 

the AFFTC would playa major :role L~ bringing about a true USAF 

rrdli tat'ly Qapab111 ty in the aerospace env1ronment. 1 

A few of the more significant factors that made up the 

potential of the AFFTC' and which supported its claim to a 

dominant role in the research, development, and evaluation of 

1. Hq AFFrC Lo~g Range Plans and Program. Guidance D:>cument , 
18 'r1ar 1961.. (H'!I'eina.fter referred to as ~ng Range Plan). 
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I
i ' space systems included its facilities lIin-be1ng"~ its oollective 
) 
( 

skills J ita 1solation, vast land areaJ excellent weather, and 

securitY . 

Specif1cally, the AFFTC represented an Air Force investment 

of neal:'ly$200J 000.; COo. with ·approx:Lma~ely 5,80.0 technically Sk1lled 

Air Forc~'person:nel currelltlypartlcipatUlg in the AFFl'C mission. 

There was no greatpop~lat1on density within 50. miles of the AFF'lt! 

whlch WOl!lld create problema from unpleasant by-products of re­

sea.rch and .development. Ye·t there was a highly indus-trlal1zed 

area w1thasktlledlSbor MarKetwlthin 75 miles of the AFFTC. 

The AFFTC land area covered 301·,209 ac'reswith a 65 square mile 

qry .. lake which would permit .controlled ;recovery Of space systems 

fromaily dir.ect1on. 'this landmass also was well suited for 

8.ero8pa~e prop'Ula:ton test facilities and launching sites. 

Add! tionall:y,. the "weather permitted flight 350. days per year 

and a moUilta1:n range between theAFF'!'Cand the Pacific Coast 

protec·ted it f'rom obaervs.t·ion o,;tf' the Pacific Ocean. 

In 1961 the AFFTC wQrkload which contributed to the AFSC 

mission was so~¢what evenly divided between aircraft~ ballistic 

missiles, and orbital space rni.ss1ons. The AFFTC was either 

supporting or conducting conventional system tests on bombers 3 

cargo aircraft. fighters, trainers} helicopters, and exper1­

menta1 re 6earch airplanes, and was invol ved with plann.1ng fo r 

the B-70 aircraft test program. In addition3 the AFFTC was 

pr0v1dlng direct support of contractor development or advanced 
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co~~erc1al jet aircraft, and was cooperating with and supporting 

the F'l'1ght Research Center of NASA, the Federal Aviation Agency, 

the Army, Navy, and other federal agencies, 

The ' AFFTC would continue its general support of the AFSe 

andUSAFobject1ves in the fUture, but manned space systems 

sjgeming;Ly held the IilOst .promise for full utilization of the AFFTC 

potentiaL This was . premised. upon what wasaval1able at the AFFTC 

to·· wor.k from such 'as 'e'!:panding the telemetry rac1li ty into a 

flecovery Control Center, extending current inst:rt.unen'tation into a 

test .and recove·ry range,enlarg1ng the b1oastronautics capab1lity, 

e.xp,and,1:r...g thepaJ'achute test facility) and mod'ify1ng the IIdssl1e 

-eapt;!.ve tes.ts.1-te. 

Recover:y: Cg.:ntl'O~. Cente,!, 

. Launoh· of manned bal11stlc and aerodynam1c weapon systems 

.fzooIllCapeCana\fe.raland Vandenberg placed the AFSC in a pos1tlon 

to _provlde .cOntrolled land recovery of 8-pace ays.tems. Inltial 

reQ\lJ,.,r.ementfor such a .facll1ty would be Dyne.-Soar (step II) 

and the reQilirement would continue into the future,. for it would 

provide all neoesaary 1.nformat:i.on to effectively control and 

recQ·ver a vehicle and its payload. Nucleus of the Recovery 

Control Center COUld be formed around the present AFFTC tele­

metry faCility as supp,lemen'ted by the data procesa1n.g fac1lity 

and the IBM 7090 computer system. A concentration of information 

at the Recov.ery control Center would allow immed1ate processing 

and di~play of information for decision making purposes and for 

c§ ? 
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test and recovery control of orp! tal and space systems. To the 

AFFTC" development of a capab111ty to effectively control and 

recov·er hypersonic aerospace vehicles was the most important new 

aerospace facility complex required by AFSe in the 1965 - 1966 

2t;1Jne period .. 

Test .CID-dRecoveryRange .. Integrat10n 

The in1 t ·1aloneorblt 'te.st flight of Dyna-Soar called for 

recove:ryof the system at the APFTC through a tie-in to an 

extens1vewor1d.\dde ~e complex starting at Cape Canaveral, 

downr.angeacrosa Johannesberg, to Hawal1, arid terminating at 

the AFli'TC. By a llotri1rlalextertaion of presently established 

-1nstrumentat1onfa-c111ties at the AFFTC J a 360 degree range 

instnunEmt~tion capability was fea:~1ble for use 1nthe range­

.command-trackirigand recovery contl'Ol approach of aerospace 

systems termtnating at the AFFTC.3 A straight line extension 

fromtheAFF'rC out along High Range, aC:V066 Pine Tree Line. 

Mid-Canada Early Warn:1ng Line" and the Distant Early W~rning 

Line to Thu,le provided a potential 3,500 mile straight line 

inland range for the testing of h1gh speed aerospace vehicles. 

Another range instrumentation potential was a 2J500 mile 

range from Fairbanks through the Pacific Mi5s1le Range to the 

AFFTC. Still another was a straight-11ne 2,,300 mile range from 

Cape canaveral. Bu,t the most important \1aS a 4,0.00 m1le stra1gl1.t­

2. 'I~n& Range plan J p. 7l. 
3 . Ibl~ ., p. 229. 

& E S i je 



£ ,§ E jJ 

line rB.iIlge southward, to the Easter Islands that would close the 

southern expoaure which could tempt Russia to use lifting re­

entry vehicles for flights over the United States. By extension 

of the AFFTC existing space positioning) data communications, 

data processing and computing, and airspace and traffic control 

facilities,. the 360 d,agree range cO'a1plex could be establ.ished 

w1.,th aminlmum ofeJCpen~e. 

Bioastronaut1cs capabllity 

Researcb, development, teat, and evaluatiGn of manned aero­

space systems ltould necesslta,te eoncentl"atl:on upon associated 

bioastranautic problems. 'l'heAFl?Tc W1:th a.bioa.stronautic mi:3­

$10n would be compelled to as-sure that l1f'e-erwlronmental 

systems _a.'"'ld eQ.u1pment Werefunctlonal and reliable .In addi­

tlon, the AFFl'C wouldreQ.ulre facl11t1esto · determine -pro-per 

s~electlon and thoX'O·ughtra1.ning of p;roapect.1ve ae-roapace crew 

ZIlembers A Simula.t10n f'acll1t1ea at the AFFro could be expanded 

to demonstrate 100 percent l'1i'e-envi-ronmental functional re11­

abil;l.ty prior to -and. d\tt'ing i'utu-re space opera t1ons. 4 Th1,s 

same f'acil1tywould Inclucle a centrIfuge incorporating a IIs1x 

degrees of i'reedomll analogue computer which would demonstrate 

closed-loop, pilot controlled, dynamic simulations for a1rcrew 

training. 

The present AFF'TC physiolog1cal training facility would be 

expanded to inclttde a b10logical laboratory, chemical laboratory J 

radiation labora tory, flight surgeon 18 off1ce .. crew quarters~ 

4. 	 Hq AFP're Study: (u) AF'FTC Looks to the:, Future 1961 - 1976. 
Prepared by the rx:;S/Pla."1s and Operations} A-FF'IC. 
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din1ng facl11tle~ recreation area, phy~ical cona1tioning equlp­

ment l flight simUlator, ma~tenance shop) decontaminat1on, and 

phsrSiological datamonltorlng equipment. Depa.rting and rcturn­

ing aero-apace mission crews would be quartered in the B1oastro­

nauti-c s fae :1.1ity for extensive exa.m1na tlon, brlef'1ng I and 

screening. (End of: SECRET). 

Aerospace. Enviroh!r..e,ntal. COf!IPlex 

<t) Development and testing of: manned orbital and apace 

vehlcle,sattheAFF.IJ.'C a159 would generate the need for a large 

Bpac e environmental f'ae 111ty . Separa te te s'tlng of ays tern com­

ponenteunder ~1,ngle or red~ced enVir6,nmenta and. a sumrnatj.on 

of indJ.vJ.dual test I'e8ultS'to dete-nn:1.1)e the slmultaneous effect 

of all enVlron.rnenteupon acom:pl~te system, as perf'ot'Med in the 

past, presented critical probleJllS. HeadqiJa-.rters USAF recog..''l1zed 

the neeci for a 31ngle f'ac1U'ty 'Wl-1.1-c-h wQuld support deY~lopment 

and test of: complete rrI111tary ae~spacc 0yS1;ems. USAF already 

had ,~tud1eo.de.sign6' where a.ll vehicle sy~teml3 such as gu1danc e, 

pro}:>uls10n, oontrol, comrnun1ca.tlona, reconnaisl;;ance, and life 

aupport cOllld be operated at one ti,me in an environmental 

fae!l! ty. 5 Bas,l ,cally, t he facilIty would cons,1st of a 20Q.-foot 

in diame-ter vertical cylinder about. 170 feet high w1th several 

airlock ehambers located around the main chamber. A facility 

of: this nature would enable an aircrew to make simulated space 

flight in the actual test vehicle, pcrf'orm tests and trainLng, 

5 . Long Range Plan, p. 224. 
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practice rendezvous with another vehicle~ and practice external 

vehicle re.pa1rs. (End of CONFIDENTIAL) 

USAF ~:E!Perl~n~l Flight 're~,t Pilot School 

(' This school located at the AFFTC' included an aero­

spaoeresearch p-l1otcourse which was designed to provide experl­

encedtestpl10ts wtthunlque and extensive training to quality 

.them for spacecxaft testtng. Training was concentrated in 

. academic, simulator, tlY:1ng, and bloas.tronaut1Qs, with poaa;1,­

bl11tles' for extension from 'actual flight tra.ining into space­

craft.t'lightco~d1t1on5 by u~e of the atQrement10ned Aerospace 

EnVironmental CoIIJP1ex . Bioastronalit1etra.1n1ng in the alien 

space environment and the ph~5101og1c,al .stresses generated by 

largeaccele'ratton, pressure" and temperatu.re variations would 

be given 1ntheAFFTC Bloastronautlc facility and like facilities 

.at other loca.·1;i.ons. 6 

Pe~haps the greatest problem over the next 15 years school­

w1.se would be the aoquisition of coursa instruators and suitable 

space trp.iners. The problem of obtaining h.1.ghJ.y qualif1ed grad­

uate :1nst'I'Uctor-s to tefich e.n.gineerlng subj·ects related to aero­

space design and test.tng shou.ld resolve itself as the course 

progresses andgra.duates bee.ome available for instruction of 

others. HOwever, the problem of s~ators and space trainers 

probably would be JnOI'e acute and be with the school for an 

extended per10d of t1me Q 

6. Ibid) p. 11. 
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Deployable Aero<;1Ynam.1c Decelera tor Appll,:-~ t10PS 

Mission of the AFFTC's 6511th Teet Group (Parachute) EI 

Centro, California" was the development t es tL'1g of aerodynamic 

retarde rs and development of parachutes, parachute components, 

and parachute techniques. Currently, development an ~~ testing of 

decel,eratlon devices ran the gamut from the :;rr.allest parachutes, 

SA!>'lOS air-to-ai r pick-up system, to recove r::,~ systems for loads 

over 41,000 pounds . Parachute test [ae l11 ties "in-·be1ng" 

included an1nstrumented land range capablE of handling tests 

tOspeedso,f Mach 3 at 100,000 feet along with technical sup­

port f.acilitieS. Para~hute test requirements already documented 

dictated need for addition of a water r e:c:overy capaol1lty at 

Salton Sea near E,ICentro. Tes,t requtrements also indicated 

. justiifica't1on for an extension of the present capablli ty to 

speeds of lrlach 9 with loads 0,1' 500,000 pounds and altitudes to 

250,000 fe,e t. 

Anticipated future developm~n t. 3 fl C\ t~f; ti.tlg df as;::!?:::?t'. t ioD. 

dev1cesfor terrestrial space rel;:.overy and emaIl retarders for 

i 1)g £a.cil1 ttes to caI'TY test loads de eper "~, to s _ a:~ e .. E:>Ipan 81on 

of the present parachute te .st fac111 t.y th.r~:l '<..tgh 1976 "liO'!lld al so 

give the USAF a capabill.ty to low~r- indl t:t"'J..nientE' d p:3, :;, kage~~ 

supplies, OT personnel from solar apa~ e to the fl\~rf8Ce of a 

planet, moon, or astroid. 7 

7. Long Ran_~e Plan, p . 42. 

http:capabill.ty
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Solid Rocket captive Test Fa,c,tll t~· 

Modification of present tes.t stru.c:tures and extension of 

eXisting fac111ties at the AFF'l'(! wn l, ld provide with mininrum 

f'undlng a capab1l1ty for st£ll t i .:: firing of motors w1th tnrusts 

up to 10. million pounds. Addition of a space environmental 

rocket propulsion test facil1ty would overcome technological 

proble$.Ssuch aseffec ts of space upc~ propulsion sys"tems in-

eluding start and restar t, propellant sto~abl1itYJ tank insulation~ 

propellant flow control I and propellant vent.ing. Development 

of nuc~earrockets for mill tar.f application would also fall 

\lJ."1der the technIcal supervision .of the Edr.'fards AFB rocket pro­

pulsion capability.8 (End of %£1--1&1) . 

A"lthOllgh the solid I'O.;ke.t captive te~t facility remained 

at Ed",a,rds AFlh admin istrat1ve manage.ment responsibility 

transferred to the Space Systems Division.. APSe " effect1ve 

1 July 1961. 9 H6wever J the AFFTC was. charged \~1 th support of 

Space Systems Dlv1.s1.on I'OlO ket a.."1d !!1.1.ss :1.1e propuls1.on ef'f"ort. 

8. Ibid., p. 125. 
9. RqAFsc so G-27 ~ 19 l....ay 1961. App-:,r,dix r. 

,CPQ!2.'i'T, Ji.--h •• L 
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Chapter 4 

DIRECTORATE OF ROCKET PROPULSION 

Realignment of the A1~ Force command structure on 1 April 

1961 in which the Air Researc'h and Development Command lost 1 ts 

I identity and the Air Force Systems G'ommand (AFSC) came into being 

also had 1 ts impact on the Air Force Fl1ght Test Center (AFFTC).

I 	 In just three -months the AFF'TC lost its Directorate of Rocket 

Propul,s1on to the Space Sys:cems Division. Ef'fectlve 1 July 1961" 

the 6510th Test Group (Missile), administrative unit of the 

Directorate of ROcket Propulsion, was deSignated the 6S93rd Test 

Group (Development) and transferred to the Space Systems D1vision, 

1Deputy CO~ger (AFSC) for Aerospace Sya,tems. Transfer came 

about under AFSC"s coram:and phl:1oso'phy that each of its divisions 

woul<:i cor.trol development testing and resources within its parti ­

cular f1,l11ctlonal. a.rea ot resPQnS,110111.ty. A,lthough the AFFTC 

I'lould $upportSpace Systems Division IS 6593rd Test Group 

d'· (DevelopmentL 2 the AFFTC would no longer be charged wi th an 

unmanned weapon systems mission. 

Transfer of the unmanned weapon systems mission was a major 

loss to the AFFTC ror the ~ss11e static test capabil1ty had a 

prepollderant influence on United States rocket and missile 

technology during the past decade. In cooperat1on w1tb and in 

1. 	 Hq AFSC SO G-27., 19 I'BY 1961. Append1x I. Also see Hq 
AFSC Operations Order 61-4, 1 AprIl 1961. 

2. 	 Hq APSe $0 G-27J 19 May 1961. App~nd1x I. 

, ..,. 

w '-"'t"-'! "!"""'r~;"l' ";"';r. -, " - ,', "s:·~7·-t-' ',- "0 ",: I. ' 	 1 'Z ~ '_...I 7 
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support of industry" the AFFI'C c.aptive tested r.rtss11es and 

rockets at Edwards AFB to prove their capabilities f'or effec­

tive free-flight prior to launch at the Air Force Missile Test 

Center (AFMrC) . In addition, the m.1asl1e static test facility 

investigated rocket andmi,Bs11e sub-systems like those which 

fat led. in free - f11gbt. 'Ph_is was e spec1ally 51g..'11f10ants inc e it 

wasprohibl-tlve cost-wise to continue free-f'llght firing mul tl­

IiI.1111on do l lar mla~11es to dcterm1ne cause of small-cost com­

ponent failures.M:ireover" propellant investigations conduoted 

by the Directorate enhanced the state-of'-the-art by introducing 

nE:\'l stcraple exotic fUels. 

GenesiS of the DIrectorate 

The AFFTC m!ss11e 8t~tlc test capability orIginated aa 

long ago as 1950 when in August Colonel Albert Boyd, USAF, 

o,rga.n1zeda Rocket :Branch at Edwards APB as a part o-r the 

Eng"1neer1ng Sectl oJl) DIrectorate of' EXper1nl.ental Flight Test 

and Development) However. requirement f'or a static test 

facil1ty for high-thrrust rocket engines was f'i!'st oonsider'ed 

by the Power Plant Laboratory at Wright Patterson AFB in 1946. 

Following considerable study a decision evolved that this 

facility should be government owned and operated to prevent 

giving a single contractor exclusive advantages to U,S. Air 

Force contracts for high-thrust rocket and missile engines. 4 

In 1947 Po·...er Plant Laboratory pla..nners ehose a site on 

Leui'unan Ridge at [·Juroe Army All' Base (Edwar'1:~ P.FE) a~ the 

.------ _..__ ..­
~, Hist of the AFPTC , J ul !;lee 1953, p. 150. 
if . Ri st of the AFF'It , Jul Dec 1952 , p. 474. 

I 



appropriate location for an experimental rocket engine test 

station. The Bite chosen was remote w1th plenty of usable 

land area. it was a natural area terrain-wise for rocket and 

missile gantry construction, and it \~as 1so1ated--a must 

because of noise, danger of explosions, and the tox1c nature 

of ni1Bslle and rocke·t propellants. 5 

Contract for initial des1gn and construction was awarded 

to the Aerojet Engineering Corporat1on of W8 Angeles in April 

1947. DeSign 8..'1d construe t:J..on of non-technical f'ae1l1 ties was 

accomplished through the U. S. Corps of Englneers. 6 TheEic 

agencies begah their wo.rk in November 19~9 and finished :in 

early 1952. Completed work ;tncluded two static test ,stands 

(1-3 and 1-5 at 400,000 pOur}ds thrust rating each) for rocket 

engines. a control stat10n (1-7), and propellant star·age 

facil.! ties. Basio utili t.1es included "'Iater wells, water 

storage and distribution, electrical power} and roads. Sup­

po.rt 1.tems included al1 administration building. a fire and 

first aid station, warehouses, a motor poolJ and an instal­

latlon maintenance building. Cost of the initial rocket 

eng1ne test complex was $5,000,000. 1 

Back in 1950 when Colonel Boyd established a Ro~ket 

Branch, he named Richard F. Gompertz to head the 11(:1\1 

element. Gompel"tz retained the Rocket Branch ar-d its f;U(J:. es!:;~r3 

5· 	 Photq~I'aPh1e Hist of the ROCK6t Engme 'I'est Labora~.911t" 
Jant7 52 = Sep 1957~ Tab A. 

6. 	 Hlst of the ~ FFTC, Jul - Dec 1952, p. 474. 
7. 	 PFlo€Q~ralld~ rust of the Rocket Eng1ne Test Lab~I'atory, 

Jan 1 52 - ~ep 1957, p . 41. 



unt1l 1 February 1958 "then he ',':as. replaced by ColoYlel Harold 

W. Norton, USAF .
8 

The Rocket Branch moved into ita adml111~­
trat!on building at the rocket test site on 28 January 1952 

to mark the beginning of operations for the experiment.al 

rocket engine test station. 9 Strength at th1s early date was 

six orficers, seven alrmeh~ ano 25 civilians. 

From the very beg1nning, mana:gement and techn1-c:al dll"ec tlQn 

of the experimen-ta1 rocket engine te::;t st.aticm was a{;compJ.l s he d. 

by the Rocket Branch. The Branchm.1s81o·n was to: 10 

j- acco.mpl1ab researchJdevelopment~and static testing 
, . o,f experimental andprodUctlon rocket power plants;. pro­

vide contract:orsand otYler g~ver-ninent agencielS w!t;h 
facil1t1es andeng1nee1'1n.g ass13tance lnresearch, develop­
ment, ~ndtestlngof experlment~l zlocket power plants,; . 
perform l.tqvldtocket propellar-Lt S&X'v:i,.c ing opera. tiona f or 
aircraft and provide -erig1neeringand con3ultat10·o serv1r-E'; 
for AFFTCact1vlties using rocket engine·s and their com­
ponents; 

First full scale hot test firang of a major liquid rooket 

engine was performed on 26 Februa~J 1953 when an Aerojet engine 

for the OOMARCm1sal1e wa.s fired for 32 seconds on Teet Stand 

1..5 to develop 35,000 pounds of thrust.. ll The f1ring waa mad'? 

under Project MX-1599 (la. tel' i<;ientifled as WS-200A). VlOdlf'l­

cations to the IDMARC engine I'iere teosted Wltl1 February 1958. 

Secohd major task -for the RO':;ket Br-anch a ....td it;;; new 

experimental rocket engIne test station ...,as P!"-oject "'fX.-770 

(later changed to WS-I04A) which began in r~rch 1953 on Tes~ 

8. HQ J',FiC'Y'C GO 2, 30 Jan 1958. 
9. Ri st of the ROCKet :Br'anch J Jan 1953. 

10. RrST 'ot' the --AFF'T.C', ju1- Dec 1952. p. L~74. 
11. Hi3t 0·1' -----the, Ro~t Branch, Feb 1953. 
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Stand 1_3,12 :1',:1.5 \-lil~ F.ocketdyn.e: I s NAVAHO missile booster engine 

\tlh1ch was fired on 3 March. 5 fw4..arch, and 9 1>'!arch 1953. NAVAOO 

b~oeter engine tests continued on an aV(,;T'age of 25 per Ir.onth 

until June 1956 when the Froj€:':;t ended after 567 static rC":;'ket 

engine flrings. 13 

In 1953 also J prepar·a tion for A.TLAS ballls tic missile te~t3 

was undertal(en by the Rocket Branch ,14 Projec t i.dentif1cation 

was MX-1593 (later l07A), a project that would enlarge and expand 

the experimental rocket station far beyond the aims of early 

facility plannlng. The most 1mmediate 11npactwas the pOint1ng 

up of facJ.llty deficiencies and .a lC!-ck of unified policy through­

out the All' Force in the opera'Uon, utilization, and future 

plahn1r,g for the experimental rocket engine test station. In 

con·ference with Air ResearGh and Development Command (ARDC) 

and the Wr;1ght Air Development Center (WADe) on 19 March 1953, 

the AFFTC ~ought clarification or the role the rocket tes~ 

station would play in fUture events 1n order thl:l.t all .intelli­

gent presentation. could be made to Congress for essential 

facil~ty c:onst:-uction funds,l5 Even at thls ear·ly date it ~:as 

clear that the experimental rocket eng1ne te:::t station had t-:Jo 

little to satisf-y industryle r'equirements for' rocket and m.1ssile 

engine testing. It 1s especially significant to note here thac 

the purpose of the ATLAS miss1le pr-ogram test was to deve ~o.p a 

complete rocket power pl.ard; and missile propulsion system. 

t, 12 . 
13. 
14, 
15· 



In mid-Apr'11 19S3~ the Aer'ojet General Cor'poratlon, 

Cor!solldated ..... lJ.ltee Aircraft Corporation (later the Convair 

Dlv1sj,on J General Dynamics Corpor-atlon)~ Nor·th American Aviation, 

the WADe F1ghter and Bombardment Section and Power Plan~ labora­

toryj and the AFFTC reached agreement that the only meal)S or con­

ducting the vast ATLAS test program within schedule limitations 

and on limited facilIties of the AFFTC Rocket Branch was nru::! tlple 

util :tzatlon of test .stands initially. This would be accomplished 

by establishing additional test locations on Test Stands 1-3 ar:.d 

1_5. 16 

!n 1954, a new side test position (1-3B) was added to Te~· t 

stand 1-3 by the Apex Steel corporat10n. 17 F1rst Rocketdyne 

hot firing of the ATLAS single engine test vehicle f'er- research 

and development was performed 10 November 1954.18 These were 

pr·e11m.1nary a ttempts J however, only to get the Convair built 

ATLAS test underway. Several new test stands would be needed to 

accomplish the task properly. The new stands would become Test 

Stand I-A, 1-1, 1-2, and 1-4 and control station 1-6, all U!1ci.er 

study and deotgn in 1953 and 1954. 

Test Stand 1-A was fo 'reroost of the new facl11 ties. With 

1,000 1 000 pound thrust capacity, Test Stand 1-A was the first 

stand ever des1gned to acco~~date a complete lntercontinental 

ballistic missile (IC~~). Final drawings and specificat1on~ WGr~ 

16. H~st of the Rocket BrancnJ Apr 1953 . 
17. MIst of Hie Rocket Branch, Oc 't 1954. 
18. J{lst of- the A~FTG, Jan- Jun 1957, p. 192. 

... 
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19
prepared by the Ralph H. Parsona Company in Novem'uer 1954. 

G. A. Fuller Construction Company was awarded the construction 

contract by the Corps of Engineers on 31 Maroh 1955 and grour.j 

break1ng for Test Stand l ~Awas held 10 May 1955. 20 Test Stand 

l-A facil '1ty complex including faorlcatlon and erection of the 

m1.ssile adapter and tower wa,s completed in November 1956. 21 

First fl1·ght weight firing of the ATLAS .. a. test to check the 

compatlb111 ty of engines, &1rfI'ame, test 1'ac:111 ty, and pe!'son..p}el 

fam111arizati.on, waamade on 5· March 1957. 22 Teat Stand l-A 

thus -became the f1rst test position in which the complete ATLAS 

~lsal1~ system could be tested. 

On 27 rwiarch 1959 , an ATLAS missile exploded during a captive 

test destroying 'rest Stand l_ A23 The stand was not repaired for 

the ATLAS program but transi'cr'r-ed to the National Aeronautics 

and S'pace Adm1n1~tratlon(NASA) for the F-l rocket engine of 

1,500,000 pounds thrust being developed by Rocketdyne for use in 

space exploration. 

In the meantime since the first firing of the ATLAS in 1954, 

fac :Hlty development· at the rocket engine test statlon '.6as b'j!"-st-

Lng forth 1n al l areas as a result of A1r Po~e requ1rernen~s to 

provide captive flight test facilities for both ICl3M and inter-­

mediate range bal11stic missiles (IRBM). Between January 1955 

19 _ Histoi' the Rcc.ket Bra.nch.. t~ov 1'954. 
20. H.1st of the RccketfngIne" Tc~t J.ao, ~iay 1955, 
21. Ristor tnaAFFTC. Jan - Jtrn 1957. p- 159. 
22 . "gist orb.eRocket .ETlg;ine Te~t Lab., ~1acl' 1957 , 
23. }f1st of the AFF1C. Jan - Jun 1959. D. 123. 
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2.no. Oc to her 1957 J 0 ver $40,000, 000 ·.~as spe:n t for build-up on d. 

crash basis. 24 

Expansion of Roc.ket Branr;n ac t.iv1 t1.e .s also affec ted \.Jl1i t 

capab!lity to do the job. By late November 1954 it r)eC ,wLe 

appa.rent that reorganlza tion was essential to operate effec tively J 

On 8 November the Rocket Branch J Enginee!"lng Section J Directorate 

of Experimental Flight Test and Development, became the Rocket 

Engine "J'est ~boratory .25 Reorganization placed the !'c:;ket 

engine test station on an operat1nglevel directly under the 

Commander. AFFTC. The new Rocket Englne Test Laborato~ now t00~ 

26 on the ~ppearancc of a .rr.a.jor organization. 

Mission of the Laboratory at the time was to: 27 

perform administration for all phases of the l'O(.ket 
engine test s'tation; plan and mOhitor development ~,nd 
c0!1struct1on o.ffa.cl11t1esj performllalscn between the 
AFFTCandAir Forc.::! rocket engine and tnissllecontractors; 
cOnduct t~sts required by the AFF1'Cj and support con­
tractors utilizing the test stands and baok-up facilities, 

Contractors were North American AV1.atlon with its NAVAl-[) 

surface -to-s·urface m..i6s11e j Aerojet General w1 th the booster 

rocket for OOMARC; Convair Divis1on, General Dynamics Corporation, 

w1 th the A'l'LAS ICBM; and the Rocketdyne DivJ_~l ·:.n. North Amer'H:an 

Aviat1on, with engines developed for the ATUIS but used with the 

THOR as well. 

24. H1 !! t o f the AFF'TC, Jan - Jun 195-7 J p. 157. 
2.5 . Hq ARDC GO l~o. 76, 1 Nov 1954 .. 
26. RETL Or'gan iza tion Chart, 9 Dec 1954 . Appendix J. 
'27 . H1s.~ 0 f t he Aii'F'I'C, Jan - Jun 1958 J p. 200. 
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Besides reporting to the Commander AFFTC, the Racket Engine 

Test Laboratory (RETL) reported to WADe, Headquarters A.R.IX::~ and 

to the Western Development Division, Inglewood, California. an 
. j • 

organization headed by Brigadier General Bernard A. Schriever 

which would later become the Air Force Ballistic Missile D1v1s1on. 28 

Next major test project In:!.tlated at RE-TL following ATLAS 

was the Eoug18aAircraft Company 'TlIJR IRa<..t des1gnated WS 3l5A.. 

TIDR began-w1th-a letter from the Bal11at1cM.1sa1le Divis10n (BMD) 

on 7 Janua.ry 1956, rocket eng1ne installation started on 6 July 

1956.. and the first Douglas opera.ted firing of THOR was accom­

pI1ched on 27 August 1956A29 THOR test1ngcont1nued by Douglas 

w1 th support from -RETL'-:lhtl1 June 1959 )0 However. an Air FoX'Ce 

II in-house" evaluation or the T}f)R IRBM was performed in 1959 and 

1960. 31 

Concernl·ng Air Force "in-house ll test1ng of missiles. 1t had 

long been a c;le5:1.re of ARoe that the A1.r Porce participate in 

developme·nt testIng o£ guided missiles in toe same fashion as 

development testing of aircraft. This new concept £or missile 

testing first came to light in July 1956 by letter from r~jor 

General Bernard A. Schriever, Commander. AFBMD 	 to Brigadier 
32General s. J. Holtoner, USA.F J Commander ~ AFFTC . nIn-house ll 

~'Jas g1ven some support in April 1958 when the AROC COf:'\.'1Iander J 

L1eutenant General Samuel E. Anderson, wrote the AFFTC Commanders 

28 . IbJd. 
- l,....~29. lIist of the AFFTC, Jan JU.T1 1951. p. 194 7:>' 

30. lUst p1' t:he AFf''1·~' . Jan - Jun 1959J p. l4L 

3l. H1S~ ~i ~~: AF~J Jan - Jun 1959. p. 134. 

32. Ilisl:o .tjFF~, Jan - Jun 1958, P. 201. 
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Brigadier General ~~rc~s F, Cooperl that ARDC had long re~og­

nized the value of an AFFTC capability to evaluate and test 

b~111stic missiles, General Anderson also outlined a few pro­

cedures to be followed in achieving such a goal and designated 

Test Stand 1-5 as the fac1lity on which to be.g1n tra1ning ,33 

Colonel HaroldW. Norton replaced Richard F. Gompertz as 

Chief of' the Rocket Engine Test La,bora tory on 1 February 1958 

as previously noted 1n this ohapter. On 26 Mliy 1958, Colonel 

Not'tonreorga.nlzed the Rocket Engine Test Laboratory to create 

an Air Porce Ifin ...house" miss1le evaluation capab11ity. Under 

reo:.cga.nizatlon, the Rocket Engine Test Laboratory was raised to 

the dirc:ctorate level .and became the D1rectorate of Miss1le 

Captive Test. Colonel Norton , was designated as Director. 34 

Assigned strength on 30 JW1e 1958 was 44 of'flcers, 142 airmen, 

ao<l 386 civilians, y~t Colonel Norton W<;iS faced with manpOwer' 

shortages for h1B new !lin-house" testing concept, 35 The new 

mission :for the Directorate of YJissile Captive Test was to; 36 
'f 

Direct the research l development, and evaluation 

required inthe ,perf'ormance of Air Force Fllght Test Center 


.' capt1ve evaluation test1ng of rr..1ssile sY'stems and CO"'I­ j 

ponents; direct the accornpllsh.ment of technical and logi3- . i 

tical support to missile contrac tors conduct1ng tests at 
the Air Force Flight Test Center; and direct the study of 
test methods and facil1ties needed to accompl1sh potent1al
future mission responsib1l1t1es, 

Ibid. 

rb:id, p, 203, 

lora, ~), 206 

W]~ ~ ?-'FTC Organ j,zationa1 and Func tionlS C hart No, 24 J 
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Despl te reol'gan1zatlon and nel.. rl'.J.~slon statelnents~ the 

AFFTC Air Force 111n-hou5e" program lagged over the next 12 

~nonths. Lack of f1rm d..1.rec t1yes for accomp11shing "in-house II 

w~rk hampered pFOgra~ngJ and lack of facilities due to con­

trac tor TOOR and ATLAS tests deterred the program. Moreover) 

t-here was a contlnualstruggle to Justify additional manpower 

for valid autnorlzatlon had not been provided by high headquarters. 37 

It waanot until ,May 1959thatadd1tional authorl~at1on!3 oa.rne 

38throo.gh for "in-house" test prog.ra,ms. FIna1.lYJ "in-hou.se" 

capabi11ty was ach1ev~d dur1ng ~he autumn o£ 1959 and an all Air 

Force crew began captive env1ronmental fOllow-on testlng of the 

Ttl)R. 39 

Pr1orto theatl;l.rt of "in... house l1 missile testing. however, 

organ1'2;a.tlonal changes occurr~d which again changed the name, 

mission. andorganizatlon of the Dlrectorat'e ot: Missile Captive 

Test. Effective 1 July 1959 the 6S10th Teat Group (Miss11e) 

was organlzed40 to alleviate a management and personnel pro­

blem (adm.1.n1stt'a·tlon and report1ng) at the Directorate or 
41MissIle Captive Test. On"the same date, responsibility for 

r-ocket propulSion and development was transferred from the 

Wright A1r Development Center, Wright-Patterson AFB, to the 

AFFTC. 42 Thle move was made to coneolldate the Air Force's 

37. 	 Hlsi of the AFFTC, Jan - Jun 1958, p. 206. 
38. 	 'B~5t of' tfieAFFTC', Jan - Jun 1959, p. 136. 
39, 	 Rist of ' the,NFF'TC, Jul Dec 1959, p. 201 and Jul - Dec 

1960-, p. 175'­
40 . HLl ARDC GO No. 60 J 2l.j· Jun 1959. 

4 l. Hi3t of the AF'PTC) Jan - Jun 1959) p. 124. 

L~ 2. Hq AROC"G'O'f.k. : 5?, 19 Jun 1959. 
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pr'opulslo!l development effort a.t the AFF'I(; J increase AF influeno e 

and partic1.pa.tlon in the ARPA and NASA propulsion programs, and 

expedlterocket propulsion deve l opment by unit1ng the WAre f'unc­

tion with the AFFl'C rocket and miss1le test fae111 ties. 43 

The D1rectorate of Missile Captive Test was redesignated 

the Directorate of Rocket Propulsion and loll.ss1les on 13 July 1959 

and 1ta mission l"es.tated to harmonize ~/l th its added runc tlons. 
-	 44 

Rev1sions changed the mission to re~d: 

Direct l"e6ea~h~nd development of complete rocket 
proptilBlonsysteins aridcoinPonents~swell as .gl"'Oundserv1ce 
equipment in s\1pport of .the .AirForc:e msslon. Direct 
evalu.at1onand development testing in support of research 
and developmerit. Direct ~valuat1on testing of complete 
rnlssilesystemSand components.Providet¢chnlcal and 
logis tic support to Alr For.e e contl'ac tors. Direc t s tUdie s 
ofte'st methods and.facli1ties needed to .s.cccmplish futut"e 
miss1onresponsibl11tles. 

It was obvious in 1958 and 1959 from both the changing 

mission statements and the development of an tir Force "1n_ 

house II rocket and tn1ssile testc~pab1l1ty that the Directorate 

was undergolnga tran-s1t1on to Air Force development and test 

of contracto'r' s weapons. The reason 1'01" thi6 trans1tlon was 

also obvious: it would provide the Air Force with an inspection 

systern capable of determining the quaIl ty 0 f contrac tor pro due ts 

from 	a military standpoint, and it would provide ARDC with a 

facility to obtain knowledge needed to direct contractors in 

45
their missile development efforts. Transition to lIin_housen 

43. 	 Hiz t of the ;\FP~f'C, Jan - Jun 1960. P. 17l. 
Lt4. 	 HQ. AF'FI'C organization and Functions Chart No . 24-A.. 

13 Jul 1959. 
45. 	 Hlst of the AFFTC~ Jan - Jun 1959, p. 134. 



rocket and missile propulsion evaluations cont1nued to expand, 

but transition to "in-house" complete rocket and miss1le weapon 

systems testing was short-lived. 

Immediately following the ATLAS and THOR contracto~ ~aptive 

testing, Boeing Airplane Company began moving into the Directorate 

of Rocket Propulsion and Missiles facility for test of the Boeing 

buil t r.uNUTEfAAN ICBM des1gna ted WS-133A. Preliminary development 

of test procedures and actual testing of s110 launchers was under­
46

taken by the Dlrec torate back in 1958. MINUTEMAN flame 

deflector development was also acoompl1shed by the Directorate 
47

in 1958 and a one-third scale s110 launcher development pro­

gram was conducted in 1958 and 1959. 48 First £1rLng of the 

one-third scaleMINUTEltlAN was 17 February 1959. Boelng 

arrived .in force by spring and officially took over the project 

on 15 May 1959 after Directorate personnel had performed f'our 

successful firings.49 

By rn1d-1960after one year of sprea(1ing it:;; capability 

over three functional areas (miSS1le systel1lB testing. engine 

component testing. and propulsion deve~opment). the Directorate 

of' Rocket Propuls1on and f11ssi1es became the D1rectorate of 

Rocket Propulsion on 1 July 1960 and was reorganized again. 

One of the primary changes was deletion of missile systems 
50 

test1ng from the mission statement. The new miss10n read~ 

46. lUSt of the AFf"'l'C J Jul - Dec 1959 J p, 19j.
47 . Ibid~ p. 196. 
48. I~ldJ p. 199. 
49. Ibid. 
50. ~ of the AFFTC, Jan - Jun 1960, p. 166. 
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Directs the research and development of complete 
rocket propulsion systems and components as well as 
ground servlceequ1pment 1n support of the AF mission. 
Direc ts the evaluati-on and development testing in 
support of' researcnahd development. Directs evalu­
ation testing of :!';jcket engines and components. Pro­
vides technical and log1stlcsupport to AF contrac'i;ors. 
Directs stud1e$ of test methods and facilit1es needed 
to accomplish future ~Ssionresponsibl11ties. 

With the mission clearly de,flned, three d1visions (liquid 

sys.tems. sol1d systems, and propellant) were organized to sup­

port it.51 Each Of the divisions was responsible for activities 

with industry and exploratory testing "m-house". 

Events leading up to re ...directlon of the mission were 

nUIL(!I'OUc.. But one of the major reasons was couched in the 

Direc torate , s inab111ty to sustain fur-ther II in-house" missile 

systems testing at the AFFTC ~~d Directorate level. The USA? 

had heSitated to announce firmly that missile testing !lin-house n 

was authorIzed. and the Dlrec torate f'ound this reluc tance to 

approve projects i'o:r "in-house" missile evaluation made it 

extremely difficult to obtain funds, manpo·~:erJ and materlals. 52 

Another reason for re-directing its mdssion effort was the 

Directoratels lack of trained personnel to continue miss1le 

systems testing. And not to be overlooked was duplication of 

contractor effort when the Directorate became involved with 

m1ssile systems testing,53 Without Air Force and co~~and sup­

port. it was best to delete or minimize missile $ystems testing 

and concentrate on rocket propulsion development. 

51. Ibid, 169. 
52. YPl""Q, 167. 
53. Ibid. 
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The Di.rec tora te of Rocket Prop1.llzion (:,ontinu6d to support 

contractors in their rocket and missile evaluations. Areas of 

primary 1nterest for contractor support were performance, dur­

abl11-ty, rellabl11ty, detenn1n9. tlon of safety cr1 ter1a, and 

hazard ~lass1fl~ations. But in the majority. Directorate of 

Rocl{et Propulsion eff-ort was devoted to propellant and propul­

sian system research and development. Propuls1on development 

included many area,s such as the develo,pment and test1ng of high 

energy fuels, component testing, and "thinking and develop1T!g 

propuls~on system.s fl in advance of t;ontrac tars. 54 Out of this 

advanced thlnkingor applied research had come the Joshua Project 

and the MoJave Concept. 

fill> The fibjave Concept~ ac tually paper proposals; W8[-) 

prepared originally for lightweight, unguided.. single-stage 

ballistic missile systems capable or deliverlng 140-pound J?ay­

loads 6 .. 100 nautical miles or 350-pOWld payloads 6~460 nautical 

miles. Size of these missiles Nould permit their installat1or, 

beginning in 1962 at missile sites ~'I1 -1:h a lr,i nim1.lm. 01' lnte:,­

ference to ATLJl.S~ TITllN, and r·iINU'['O: .:AN pro f!;rao!1ls, Est1matef3 of 

development cos,ts excluding payload ·..'as $28,000,000 for the 

slT:aller and $48,000,000 for the lar'gcr-. One-thousand lJtls~11es 

and launchers less payloads cculd be ffi3.rlufac t ure,d for an est,1-, 

$- 255 J 54U , 000 ( ... 'l ona .....Y·;-:nj .. Cl'",")
~- ..c ­mated $lo6,51S,OOO (short rang~) 8-I!C' 

In theory the r·~.Qjsve r.U.~s11e was a k 1ng· s iZE? mCI!'tar. It \IIould 

54. Hist of the AFF~ Jl.ll - ~C: 1960, pages 166-177. 
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launch from a tube in a spinning attitude and fire in a ball ­

istic traJectory. 55 The Directorate I s proposal was supported 

by the Ballistic Mis·sile Division and then went forward to 

Headquarters USAF for additional study and possible funding,56 

Inth.e meantime, engineers at the Directorate cont1nued to 

rer1nethelr~J. 8,:ve Concept theories. The1r final proposal wa5 

a three-sUlge miss1le with a solid propellant cluster and flare 

.and :fin stabilIty . Itw.oulL4 be 40 f'eet long and weigh l6 J 000 

po·u.nds. Thiolc:ol furn1shed ana.nalysis for the so11d propellant 

and Dol.tgla~ Alrorai't CoinP~ (Charlotte Division) prepared a 

design fO'r thepropo.sed mis·S11e. Theoretical1.y J 1ts cIrcular 

errorJ):robab1l1ty was~4.6 nautical miles at 5,500 miles which 

ga.ve i ·t an exc~llent advantage i'bI' barrage effec t or for use 

as a decoy With theMINt1'i'EMAN. Estimates by the Directorate 

placed· the cost o.f IJOOO r.t:lJavem.1ssiles includ1ng development 

at $339.0GO,OOo.57 

The Ballistic Systems Division (BSD) granted OJ.rectorate 

perso'nnel a Mo.1ave Concept audience on 20 June 1961. Dur1ng 

the conference J Major General T. P. Gerrity. the BSD Commander, 

indicated he thOUght the program possessed conGiderable me~it. 

But he quest10ned. the Mojave missile reliability. As a result 

of this meeting and General Gerrity'iS comments, the D1.rectorate 

implemented a 90 day feasib1lity study on 30 June 1961. 58 (End of 

SECRET) 

55. IUs.t of th~ AFFTC, Jan - Jun 1960, p. 209. 
Ib ~ d'; ;:'( " 56. . J .• J. .. 

57 . 1:ii'ierv1ew by C V Eppley ·wlt·h Capt R. G. Dingman, Projeet 

Engineer, Ad\.·anc e ~()to!' Teehno l ogy Section, 6593rd Test 

Group, (Deve lopment), SSUj 4 April 1962. 

I b id . 

~ 
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(I> ProJec t Joshua, anotber lightweight missile theory, 

went .from a propulsion study, to drawing board.l to fabrication 

of hardware, and to test1ng. Fuel for the single stage missile 

was hyd.razine and pentaborane. 59 First subs~a1e .f"1.ring was per­

formed in December 1959 and was followed 1n Deeember 1960 with 

a fullsc.ale :flring of the 4{).1 OOO-·pound thrust c halIlbe r .60 

Project Joshua was especially significant, for its p~ogress '.1 
ind1.cated that the ·Alr Force possessed an lIin-hol,.lse" capability 

to design and develop a missile propulsion system despite the 

:advet'sltleswhichbeaet the "in-house ll ef.fort previously men­

tioned in this ,chapter. 

In 259 subscale flr1ngsthrOugh 30 June 19611 performance 

ot: .Joshua almost achlev.ed theoretical or go percent reliabl11 ty. 

and six: full scale flrlngsto 1 July 1961 ind1cated a performance 

~evel just ~der a 90 percent goal established by the Directorate ,61 

(End of 

Personnel .AssiMec:i1952 - 1961 

Richard F. Gompertz ) as c hie f' 0 f the Roeke t Branch in 

September 1950, became the first person assigned ~~d the only 

1ndividual assigned until early 1951. By 30 June 1952.1 Rocket 

Branch personnel numbered six orflce~)18 airmen and 44 civil­

ians. From that time on Wltl1 1957 there was 11ttle change 1n 

, 	 R~.stofthe AB'~TC) Jan - Jun 1960, p. 185.. , 	
!ntc~vlc,': by C V Epplc';y- ;..;itt.l E G rfabeIT"w'i.!iJ pru ject enginGcr J 

Rocket Propulsion Div. J 6S931"d 're st Group (DevelQpmer,t) 1 

SSDJ 4 Apri l 1962. 
61. Ibid. 
~ 
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the nurnber of personnel as dep1c ted in the follow1ng chart: 

As of 30 June Mill ta!:X Civ1l;l.an 


1953 28 60 


1954 32 82 


1955 45 105 


1956 9 45 


1957 165 211 


1958 186 386 


1959 176 410 


1960 371 503 


1961 294 442 


Personnelbul1d-.u.p f'orA1r l"Qrce "in-house!! missile 

research .• development. a..l"ld teatlng began .in late 1957 and 

carried over into 1958 as ~h0wn. Another rac tor contributing 

to personnel increases after 1956 was the increased number of 

engine and missile contractors occ\lpylng newly completed facil ­

ities. Each cOl'ltrao tor was supported by AFFrC personnel. Major 

contractors in 1957 were North Amer1can Aviation with the NAVAl!) 

miSSile, Aerojet General with the EOMARC booster, Convair with 

ATLAS ICBM, and Rocketdyne wi th engines I'or the ATLAS and THOR 

missiles. 

Cost of o~rationB 1952 - 1961 

Prior to Fiscal Year 1960, the Directorate of Rocket 

Propulsion operating costa were expended in support of oon­

tractors utilizing fac1Uti~~ at the D:1r~c;'.;orate. Amounts 

· . 

! 
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expended were: 

FiBCCil Ye"r Amount Fiscal Year Amount 

1953 $1,260,000 1957 $6,610,000 

1954 1,390,000 1958 6,400,000 

1955 3,300,000 1959 9,460,000 

1956 5,500,000 

The Air Force began an "in-house" rocket and missile research 

and development program in late 1959 which rerlected in Fiscal 

Year 1960 operatlng costs. Of $13,433,977 expended, $4,913,632 

was spentonccntrac ·tor support and $8,520,345 went towards AF 

nin-house" work. Approximately five million dollars of the 

tot:alspent1nF1scal 'Year 1960 was c1 v111an and mil! tary pay. 62 

Operating coste were $16 .. 994,693 during Fiscal Year 1961 
I . 
, with $5,334.4-32 expended in support of contractors and $11,660,261 

spentfo,-r AFII1n-house" e.ffort. Hl1itary and civilian pay 

accounted for apPX'Oxt1lIately five and one-half million dollars of 

the total. ·expenditure .63 

Expenses other than pay accrued through purchases of 
I . 

material and travel of persop~el. It did not include COGt of 

new facilities and mcd1f1cattan of existing facilities. 

Existing Resources SwtlITLary - 1961 

On 1 July 1961 ....·hen the Directorate of" Hoci(et Pr'opu1sion 

was transferred from administrative management responsibility of 

the AJt'Pl'C to the Space Systems Dl vision ., miss1le test stands and 

E:xtrao t of reco·rds mainta.i.ned by the Accountln~ Division~ 


OCS/Comptroller 1 Af'FTC" by the au tr..or J Sep 1961, 

I b1d. 




, 
~
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c,;uppo:rtlng facili ties repr@::;enL\:.:Q an .i nve s tment of more than 

~8J~. ,OOO,000.64 (See Appendix}( for detailed breakdo\o/n). l-i1ssile 

test stands, control stations, a ssembly buildings, laboratories, 

and a liquid oxygen plant accounted for over $72,000,000 of the 

mOrJe'tary investment Nhile administration buildings, '/larahouses, 

conurrunlcat1ons ,. power J and water represented another $12,000,000. 

Bie;gest investment Nas reflected in 10 test stands and tl'1ree 

control stations with each covering an investment of $1,500,000 

to a high of $11,000,000 spent on Test Stand I-A. Other than 

test stands and control stations, the largest inveotment ldas 

$4,500,000 i'111ich represented the cost of a liquid oxygen plant 

with a 150-ton-per-day capaoity completed in July 1957. 

Test Stand l-A and its complex '.~as badly demolished by an 

e:x-plos1on on 27 Narch 1959. The ATLAS program on 1-A at the 

time of the accident \-Jas terminated and the Test Stand turned 

over to NASA along with 2-A and I-B ~or test of the 1,500,000­

pound ttn"'Ust F-l E)ngir::e under cor.tr&ct to Rocl:etd;)rne. Teat Stano 

I-B \lI as constructed to handle four P-l engines or a total of 

6,000,OOO-pounds of thrust. Constl'uction of Test Stand 1-1; 

Degan in November 1959 and the first ?-l engine captive firint; 

fo11o\>,ICd on 10 F'ebr'U<ll'Y 1961. 

'.i.\e~t 	Star u l-L a missile static te~t facilit~r desi5ned for 

test1nE vertically mounted, complete missile syst-=ms, had a 

thrust rating of 700,000 poum}s. It '..ias used i n s upport of 

64. 	 Hq ,I{FFTC Long Range Plan a nd Program Guldan~ 2 IlOcument , 

18 Mar 1961 . p. 165. 
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ATLAS testing but was undergoing modificat10n in 1961 for test 

of the NASA CENTAUR upper stage under contrac t 1... 1th Convair. 

Test Stand 1-2 was also of 700.000-pound thrust capacity. !1o :./ ­

ever. 1-2 was equipped with an environmental test chambe.r 

capable of subjec ting complete missile systems to wide vari­

at10ns in temperature (-35 degrees to plus 160 degrees 

Fahrenhe1t) . 

Test Stands 1~3. 1-4, and 1-5 were capable of wlthstand­

irig thrust capacities up to 400.000, 600,000, and QOO.OOO­

p0Uilds) respectlv.ely. All three were bu1lt for atat1c test 

of vertical mounted engines. Test Stand 1-3 was equipped for 

twoeng1ne test po s;1..tions , 1-4 could handle one, and 1-5 was 

modifled. for three te~tpor;it1on8. 'I'est Stand 1-3 was in the 

process of reliab1lity testing of' the TITAN engine, 1-4 was 

used lnthe engine reliability program for ATLAS, and Test SVmd 

1-5 used during THOR engine testing was now used ror applied 

research tests of storable and cryog'en1c propellant engines. 

Test Stano.. 1-21 was des1gned specifically for support of 

experimental scaled rocket engines and assoc1et6d engine com­

ponents. Its thrust rating was 100.000 pounds and it was 

capable of handling from two to six test articles. A unique 

feature of 1-21 was an environmental chamber capable of test­

ing a 5.000 pOW1d thrust engine to slmula ted al ti tudes of 

125.000 feet. 



I Test Stand 1-40 was designed for rocket engines using 

pentaborane and hydr-azine. It consisted of four test pads, twoI
I
· 
' for 5,OOO-pound thrust engines each and two for 40,oOO-pound 

tn~st engines. eacn. TeGt Stand 1-40 "laS a proving ground for 

toxic propellants. 

Control Station I-A as the t1tle implied was a facility 

for contI'ol of Tes't Stands l-A, 2-A, and 1-B and for data 

a{!qU!ls1 tion from these stands. Control Station 1-6 performed 

the same f\u1ctlon for Test Stands 1-1 and 1-2. And Control 

Stat10n 1 ...7 per!'o,rmed in the sallie manner for Test Stands 1-31 

1-4, and 1-5. 

Other fac1l1ties included S1lo launch sites used in test­

lng the Boe1ngMI:N'U'tEMAN .andsilo shops, ,assembly areas) and 

a control 'Stat10nj soJ!.ldpropellant missile test stands and 

asolld propellant test control room, a component test 

1ab'o I'a toI'Y, ahaz'ard test facillty, propellant evalua.t10n 

areas, spill test area, a.."'I1i a ~omponentprocess1n8 shop. 

A D1rectorate~operated Hydrodynamics Test Facility' de­

:s1gned to accommodate dynam1c or sta't1c tests on velves, 

regulators, pneuwatic control:s~ and flow meters was inoluded 

1n test support facilities at the Tl1sslle Static Test Site. 

Protec 'ted teat cells perrr.1tted use of h1gh pressure gases and 

cryogenic fluids, and a water flow system provided for h~dro­

stat checks up to 30,000 pounds per square inch. Another 

..:"acility, the LaboratoT'",:{ Serv1cea Bu1ld1ng, housed the 
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Direc torate 15 Instrumentation Sec tion, Photographic Sec tio.rl
J 

and a Chemical and Metallurgical Laboratory. 

Test support faciltties also incl~ded a large industrial 

area, This included an e,xte,nslve assembly, checkout, ware­

hous,1ng, and administrative complex. all very essentlal to the 

Directorate in its support of various test programs. Con­

tractors and All' Fo,rce agencies were prov'ided with buildings, 

machine shOps" communicatlons service, uti11t-1es, and c1J.ning 

facilit1es. A railroad spur connected the Missile Site with 

the Santa Fe main line', and access roads linked with main high­

ways in the 1.nmled1.ate area , 

Pros.rams and Prc~ectSTran5ferredrrom AFFTC to ssrPS 

When the Dlrec torate of Rocket Propu!sion administrative 

ma-ngem~nt resPb~,3"1~;t11ty tra,nsf'erred :Crom the AFFTC to the Space 

Systems Divls10n (SSD) on I July 1961, twenty-n1ne programs and 

projects were lnvolved in the tran5.f~r. SSb 1.nherlted tecnnlcal 

rnanagemeht reaponsib:t11ty for nine programs which included UHF 

communications satellite booster develop.ment, nuclear rooket 

propulsion .and eng'.1.ne researoh.. liquid and solid rocket tech­

nolosw and propellant development~ and gas generator develop­

ment. Programs in 6upport of the Ball.lstic Systems D1 vision 

,.,.h1ch required SSD pa.rtlclpation were the ATLAS, 'TITAN, and 

11!~lITE?-1AN ICBI"r1 tests and. a valve evaluation proJec t. Ln 

f 'er of: 6593rd Test GI'Ol"1:) (Development), 7 August 1961. 
?ab A j Ope.ra t1.on S J paragraph 2 J Current Tee hnical Frograms. 
SD B in Vol 21 this h.ist. 

Transfer !l.gl"'eem~nt between space Systems .Div!slon, OCAS 
(AFSC) and Air Force Flight Te 'st Center (AF'SC) for trans·· 

http:eng'.1.ne


support of the Aeronaut1cal Systems Division, SSD also became 

re~ponsible for providing administrative management of GAM 87A 

tests; IM-99, WS-202A, wS-208A, and the GAM-83B propulsion sub­

systems development; XLR-99 engine development for the X-15 

research aircraft; att1tude control rockets for. the X-ISj ME-I 

motorsu,pportj cryogenic support equipment, hi-energy storable 

propellanteQrUipment) and! solid propellant handling equ1pment. 

Additionally) programs \f/ere transf.erred to SSD concerning 

Advance<;lReseal"ch Projects Agency (ARPA) solid propellant 

stud1es, the Nat1ona..l A-eronaut!cs and Space Adm:1nlst~a,t1on 

(NASA) development and testing of the R'ocketdYne F~l engine 

for use~nProjec t NOVA, support of NASA in the Convair po,rt1on 

of Project CE.N~AUR, and support of rocket soaling studi"es under 

the direction of the Office of Aerospace Research (OAR). 

l\ 
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Chapter 5 

DIRECTORATE OF FLIGHT TEST 

I The Directorate of Flight Test evolved from the 2759th 

E~perimental ~Hng and 3077th Experimental Group which condue ted 

flight test1ng at Edwards AFB for A1r Hater1el Command pr10r to 

2 Apr1l 1951. On the latter date, Ed'/Iards APB was transferred to

I the newly created A1r Research and Development Conunand. 1 N1ne 

I'; 

days ,later, on ID Apr!l 1951, the commander of Edwards AFB~ 

Brigad1er General Albert Boyd, USAF. established a Base D1rectorate, 

Experimental Flight Test and Englneering2and named Colonel Fred J. 

Ascahi, USAF, as its chief. 

As we have seen in Chapter 1, Air Research and Development 

Command establlshedthe A1r-Force Flight Test Ce!1ter (AFFTC) on 

25 June 1951.3' In the same General Order, 4 the 2759th Exper1 ­

mental Wing and 3077th Exper imental Group \-:ere discontinued and 

their personnel and 'equipment absorbed by the AFFTC and a new unit. 

the 6Sl0th Air Base Wing. Also, the Base D1rectorate. Experimental 

Flight Test and Engineering was discont1nued and the Flight Test 

ana. Development D;1.vision Ha6 established. 

Colonel J. S. Holtoner, USAF, assumed command of the (\F'FTC 

on 18 February 1952 replacing, Genera.l Eoyd. Colonel Holtoner 

appo1nted Colonel Aseani Deputy Chief of Staff fo,r Operations on 

1 January 1953 and named Lieu.tenant Colonel Walter L. l"lOore, USlw.t;'J 

chief of t he Flight Teat and Development Division. 5 The Flight 

1. Hq A~,:C GO 23, 30 Mar 1951 . 
2. Hq EAFB Organi za t ional D1rec t1 ve 20-1600.1 J 16 Apr 1951. 
3. Page 6, th1 s hl e t ory. 
I H£l AR OC GO 15J 22 jurl 1951 . 
5. Jiq lPF1'C GO 8, 31 Dec 1952. 



Test and Development Division .. :as redesignated the D.frect-Ol'Sl.te of 

Flight 'I'cst in February 1953. Colonel Horace A. Hanes} USAF,. 

GUcce eded Colonel ~~ore as Director of Flight Test on 22 July 

19536and '(i2.S replaced in turn by Colonel Royal N. BaI{er
J 

USAF, on 

5 thIGi"l.~t 19)?, '( Colonel B.;;l:iw r dep~rt.ed the {, E\'F'3:\C on 14 July 1960, 

Colon~l Ceorge ii.. K !:. l'scil, uS;\F'. \'IaS named Di ree tor on 14 JU 1::/Ji 

bu t rev.erted to his former post tion as Deputy D;!.rec tor on 31 Jul:i 

.",hen Co 10 ne1 C lay Tic e Jr." USAF', bee ame Direc tor. 9 Co 10 l"! e 1 Tic e 

was reass1 g.ne d as Deputy Chief' of Staff for Operations on 28 

Oc to bcr10and Colone 1 K11':)C h again became the Diree tor un:tll l'~ 

NO\,'eml!er 1.960 ,·:hen Colon el Clayto n i.. Peterson. USAF, the ~resent 

' 1 · ' 11D1_rec t or, wad ass r noa. 

r~1ss10n 

Miss ion of the Director ate of Fligh t Test was--as the name 

lmp1ied~-th0 flight testing of a irc raft , eng1nes. and allied 

equipment and COf,:,:ponents along \Ii i II ;:;upportinc; l\ir For.r:e CD:l­

tl'a c t (;) t'8 \·;hQ mainta.ir,c. d i'acil i tict;; .:;:.t the AFF"TC . Specif i ·cally, 

the m..1..ssion s t.2.te·ment r a d; 12 

EXGcutes r e ::;earc h, deve lopmen t. .. an r.::olated tt'St.s f or 

eKpeplmenta l e quipment 1n ac eOl dance '.'lith approved Re search 

a tiQ Development programs. Exec utes flIght tes.t of s.dop ted 

type a, ircraf t J pO~~er plan ts, components, equipment, and 

accessor ies in a cco!'Qan.c e \d t h: approved prograr:ts. Gonduc t ': 

t ests to de t(;t'mine th~ quali t a t ive charac teristics of" ~!'o­


duction and in-service m~ terlel, Perfo rms engineering 

eva lua tion of devia tion.s and changes applic able to such 


o~ Hq I~FnC GO )c:.. 22 Jul 1953 . -../' 
i Hq AFfrTC GO 15 , 28 Aug 1957 . 

0.u. Hq AFF"1'C GO il~ , 20 Jul 1 960 . 
."':\ Hq AFF's.C GO ;'1, . 

J 
, Ju1 1900 . 

., 

'" ' 
. '-I ,lO. Hq .... F.. TC GO ... 25 

'" 

Oc t 1960 . 
11. Hq fl.FF'l'C GO 71, 14 Nov 1960 . .. ,.) r-'r'\ 

C,.U,J.,-. Hq I\,F'FTC Orgollliza tlon and Func tions ChI,,!"" No. 
Oct .1961. Appendix H, 
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bombs . ~av l~G 5uc cass f ully compl e ted a ll 3crvi ce tc st~J 1 h l ~ 

air-C l'a ft ha s take.:1 over tn.e 11 L;;:IOe l' o r.e p::>si tlo[; 11 , the Navy':: 

£ t.a":;.le 0 f Gupl;! f'.son lc fightCI' s. Equipped \tli U-. tl'JO J79G E-~5 (j(.' : .crc:d. 

Elec '~ ::'i c (";"1 ic.:i::e!:i , the Priantorr; I I !HlS €'G tabllshcd an i:I .prt:=sal v r • 


opera tl0":1 a 1 i~cor'd : :. ~;)i"tai r\e ct .ciight al t1 tudt! of 66 J 4/13 .6 ft., 

r~ac (,~'u ar: alt-1~t"'~i"e ot ·9o,.::>61 ft ., holdg tbc .t;cans-con t lnel1\..a l 

(',-;! C-JNJ o f (: r.1' . · a) . ..; }:[ ' ;:;'L1.. ··t)l:....s (;ota.t 1-1·ol",:t'.b . . t oi' :"J()rl (~ Te <.:C)rd :~ 

.):; t he J..'ol.l o ~'lifh; C:l~ SG'.j cci·n ;i:c S.;...· .' 

.~ lfUo··"ter - .;.-:. 1~!;2 'If.. ' i,.p i: 1()0 K1 :tOW·'te·· 1, 3~,(;.2 1 ['; . 


l 
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m.:lter1el, and provides technical support. to the Air Force 
Logist1c ,s COlnl1ll1!na U~FLC), and () the ~' ;naj or corrur:1.1ncl:n ~~ re­
quired, Takes ac t1on~ \d thin the ::;cope of the M~F'l'C mis­
s i on, to effect continuous imnrovcll\ent of the functional 
quality of materiel. Controls and operates special te3t 
pr,ogran:s as direc te-d. Supports such oontrac tor ac tivi t1e s 
aomay be established at ' the AFFTC, and administers and 
supervises such contractor operations as direc ted. 

Org~nlzat1on 

Under the Director, Colonel Petei"son, the Direc torate of 

Flight Test \.;as organized to include a technical direc tor J pro­

gram m~nagement office, T-39 aircraft test force, B-52H aircraft 

test force, B-70 test force, a technical support division, fl1ght 

test operations division, f11ght test engineering division, and 

headquerters, squadron section of the 65l2th Test Group (Aircraft). 

WithIn each of the three d1visions were several opevatlng units. 

Th8 Technical Suppo r t Division \'i US ade up of an ?ero~pace data 

facilitlesoff1ce, administration office, and seven branches: 

photography" instrumentation, aerospace data systems, space 

pos1tionin~, technical support supply, propulsion, and experl ~ 

mental trac k . Both the propulsion Branch and tIle Experimental 

Track Branch/fare discussed as separate chapters (7 and 8) latep' 

1n this history. 

The, Flight Te:st Operations D1viSion ·~.'as broken dmH'l into 

four o!' imches J :'it;h ter operations, bomber-tran::.port operc.t l on3, 

special projects operatio,ns, and support proJects operations. 

Flight Test Eng;Lrwering consisted of a manned spacecraft engl­

n e er1ng office, perf ormance engineering branch, operat1ona.l 

en8ineerinr, oranch, flight research branch, and a bloastro­

nau tic 5 bremc h . 

He a dqua r'tel' o Squad r on Sec tion, 6S12th Test Group (Aircraft) J 

l la(? the uni t ore;an ized for <:ldr.; i :1 is t erlng personnel ';':3!3igned to the 
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Directorate of F11ght Test and for reporting purposes. The 6512th 

was organized and a~signed to the AFFTC 1 July 1959. 13 

Personne.l 

Personnel as:3igned to the D1rectorate o.f Flight Test on 30 

June 1961 numbered 971. Of this total, 197 were officers J 241 

were airmen, and 533 were e1vl1i~ns. A deta11.ed breakdown by 

14maJ,Qr division follows: 

OFFICERS AIR?·1EN CIVILIANS 

Auth Asgd Auth Asgd Auth Asgd 

Hqe of the Dlrec tora te 19 28 12 12 19 16 
and J~e [, t Forces 

FIt Test Engr· Div 51:1 54 39 37 57 59 

Flt 'rest Oper D1v 39 llc;. -' 20 18 8 8 

Tech Support Div 22 24 _. . _.- --­ 126 174 453 450 

T<Yl'ALS 134 151 197 241 537 533 

Facilities and Equipment 

As mtmager' of the Dl!"ectorate of Flight, Test~ Colonel 

PetE;r~;on was concerned with rna ter'iel as i'Jell as manpo\'1er. The 

Technical Support Divleion represented an investment of nearly 

$35,000,000 in radar, tlm1ng j telemetrYJ data reduction. space 

pos1 tlonrlng, and .1nstrumentation equipment "11 th additional 

Eupp11e:; and cqu:1p2.ge running a·oout one-tenth annually as much 

a:::: the votal l nve",tment. 15 The Technical Support D1\·1s1on 1 s 

ExperImental Tracl< Branch facility and equ1p,nent added another 

13 . Hq Mroc GO 60 , 2;, Jun 19;,9. 
V; . Ex trac t, of re c o rd ~ (Di st:-ibut;lon of Clvilian and t'il. li ta.ry 

Per!}onnel) prepared b y the j·!anpoNer and Organi.zaUon Di v. 
( F"IOt ) J BeS/ Plans &. OIJera t.i'ons I AFF'I'C I 21 Ju'ne 1961. 

15. lU s t of the AFF~ , Jul ~ Dec 19-60, p. 88. 
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I: $l~JOOO,OCOJ the Photogr<J.phic Bra nch equipped ':I'lth carr~£' C:1C cm) 

all:ied equ1pment I'las valued at approx1r.:ately $2,000,000, andI· 
resou!"cen of the Propulsion Err...nch 8:-:ceeded $5,000,000_ In fact, 

I ~ihen facil1 ties and recources of the Flight 'res t Eng1neering Dlvi­

sion and the Flight Test Operations Division were added to tho:::e 

I. of the Technical .support Division, the moneta ry value of AFF"I'C 

f'ac.11:jf t ie ~~ utU1zed 1n direc t ;;;upport of thf2 flight te~ t miss ion 
I. 16rose to nearly $75,000,000, 


I Ai rc raf't Fligh t'l'e!3t Pr'ac ~'dure 5 


the Directorate of Flight Test 3uba tant1ally contributed to 


themis3l.01f:r; of the AF?TC, AFSe, and the USA.F during the past 


decade ' y cc nduct.ing Hircraft flight te'5ts and preparing t~wt 


results \' h ich 1,'1 tally influenced perfor ma nc e , stab ll1 ty, con trol. 


and other engineering de ~1gn cI!<.:nges on every a lrcro..f't frroiTI ti1~ 


p-80 to t h0 B-58 _ Hnvlc\fer, there ~,erc many pro i:.. l em:s ' Jhlch h 2d t~ 


t 	 b e d~C!1:t 'i!.l:.th f'1'0!: t ir.-ie to tlm£- including one th a t continued to 

pla gue t n t;: D~ir"'C'torate, Th13 cont1nuir.e p ro b l em. \' . :; the re-ult 

or US I:'l·' c hange f rom Phase 1;.0 Catf.:e;ory 'l'(::J t Concept 1n 1958 t h <.:. t 

I 
upon he " FFTC \'Iil lcr, ('ere d rf~(;ul t i f TJUt lmpo~31b l 'f: f OT' tr,f~ 

:I Di r·c:ct.of' .:l b; t.u 1I\ ',(:t. 
1'( 

Pr':' cr to 19:;8 under t h -, Ph~3e I thr ugh VIII 'I'c- · t COT.CEpt, 

a.Ti d. f ur c tio .a l ly t e te': 11'1 1:1 v1du~ 1 :)_irc raft 2ly:.: t ..:!DS and ar:n.c.r:ll;:n t ' _ 

" 

---_._---- - - ­
10, _ nq t.r:~~:?C Long J;~nz(; Pla n :: 111 PI'vf!r;:u Gui.d:-':-!CL' Docurr:E: It , 

~B ~·: : ~ r 1.10 , p . 1 (9 , 
l"T - Ib:d , p _ 17cL . : 
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',':ere conducted by other AFSC test centers. The Directorate of 

Flight Test functional tests of armament systems were conducted 

only to determine fire-out rates, bomb system accuracy and 

r~11ab1l1ty I rocket system jettison rellabl11ty J and rocke t or 

n".isslle blast efteo t on launching a1rcraft. Only rarely was 

i-:eapon system accuracy and kill potential determined. 

In 1958, AFR 80-.14 which outlined Phase Test procedures '..,as 

revised to introduce the Category 1j II, and III concept ot test­

ing. category testing ...las 1mplemented to achieve i'Ieapon sys tern 

de'velopment economy through consolidation of testing, to co'mpress 

development time and achieve an earlier ihtl"'Od'l.:ction of the weapon 

system Into the' AF inventory, and to improve development effec t­

ivehess through 1n1;;egr~, t-.ed testing, 

Air Force Systems Command assigned responsibility for 

complete Category II a1rcraft test1ng to the AFF'l'C by AFSCR 

23-4. In April 1960 J AFSC specifically included dc'velopr.ent 

testing of Bomb-NAV Fire Control Systems as an AFFTC respon­

sibil!ty. And this was the crux of the problem, for P.FR 80-14 

required that category II test oojectives "demonstrate in as 

rea 1is t ,ic and comple te an env1rorunen t as prac tic a 01 c tha t the 

;·,r.ole system is func tlonally operati ve J opera t1or::211:,' effec tl'le J 

and compat1ble \':1th the other sys t em.::. and supporting equip len t 

required for its operational employment"'. F\lrthe!'l7~re I 

80-11., CatEgo:y II te~t objectives i'.'cre to " de termine if the 

sy2tem 13 capable cr, and su~t8ble for, meeting ~he e stabl i shed 



requirements and design obJectives". Yet APSe directives required 

the AFFTC fully utilize existing resources ....·ithln the AFSe to 

effect test economy and prevent duplication. 

Ob-viouSly the AFFTC Directorate of Flight Test could not 

conduct integrated weapon system Category II tests with the pre­

sentgulded aircraft missile mission assigned to Air Proving 

GroWld CO!Mlahd and the guided aircraft rocket mission assigned! to 

toe Air Force M:1ss11e -:peveloprnent·Center. 18 

When concurrent or subsequent tests on the same weapon 

s~stems WCTe conducted at and by other AFSC Centers, AFR 80-14 

development objectives of economy, time compression, and inte­

grated te 'stlng ·ti1ere neg.ated. i'ioreover, this diVision of manned 

weapon systel':t test responsibility among AFSe Test Centers relegated 

the Direc torate of Flight Test to fune tional {'Ieapon system tests 

at the AFFTC the same as before revi~lon of AFR 80-14 in 1958 . 

.A ~out the only "lay the Directorate of Flight Test could accom­

plish its mission and achieve AFR 80-1~' objectives I-;as for AFSC 

to assign the complete manned \'/eapon 5ystem test mls,sion to the 

AFFTC along wJ. th necessary supporting re~ourc-es. 

Aircraft In A Test Statu~ 

On 30 June 1961 the Directorate of Flight Test possessed 41 

aircraft. frat on1y 12 of the 41 were in a test s,tatu5 and t,,;o 

of the 12 were B-52 carrier aircraft for the X-i5 rocket research 

airplane ,19 Of the remainder) 23 I',ere used for test support and 

18. Ibid. 
9. 	 ll. FFTC Assigned Air'Craft Inventory ~ 30 JW1 1961. SD C in 


Vol 2, this hist. 
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six ·....ere in storage. The ten a1rcra!'t in a test status I-Jere a 

JTE-47B (B-58 escape capsule), YRB-58 (ejection tests), YRB-58 

(category II Performance with a t\.,.o component podL NB-58A 

(prof1clenc;r), JF-IOOD (Optimum flap pos1 tion and 335 gallon 

tank test)JTF-I02A (pressur~ suit & accessories test" X-IS 

physiolo,glcal package, oxygen component data.. &: 1X>uglas A3D target), 

JH-43B ' (Ca,t;egory II performance and stab!l1 ty and control), Y'1'-38 

(barrier development) , 'IT- 38 (Ca, tegory TI peri'ormanc,e), and a 

T":',39A (Cat~gory II systems evaluation). A report of' completed 

proJec ts tollow~ . 

B-?Wt:GAM-:-7L7categQEY II Tests 

Captain Charles F.G.KUyk Jr., USAF, projeot pilot, and 

Capta,inCha,rlesW. Nyqui-st. USAF .. project e,ngineer~ cond,.,.c t-p.d ~, 

Ca,tegory II :perfo'rmancc andstabllity and control evaluation of 

the -B-52G/GAl>t-77 weapon system at Edwards AFE between 26 March 

and 7 June 1960. Test a:ircrai't was ~52G USAF SiN 58-0224 J and 

17 t'11ghts tota.ling 102 hours and 20 mi.n\.ltes \.;ere requ ired to 

complete the test pro'gram. ARDC Test Directive 60-41 established 

the te,st program. 

~ Purpose of the test wai3 to define performance of' the 

B-52G/GAt>1-17 comb1.ned 'nleapon system and to determ;1.nc the eff'ec t 

of GAM-77 missiles on the stability and control characte.ristics 

of the B-52G airplane. GA.M-77 \!Hound Dogs\! \.,ere supers onic 

guided aircraft missiles ext.ernal ly carried by and air-launc hed 

.from. pylons installed under each "ling of B-521 5 betl'l(:: en the' 

inboard nacelle and t he fuselage . Carr ier aircraft ','iere equipped 

2 SEJJ$TAf 
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to control and monitor missile operation prior to launch. Fuel 

was supplied to the missl1e from the B-52 fuel system during the 

w~ssilel8 captive flight. 

Test personnel determined maximum range of the test B-52 

wi th a GAfI..-77 under each w1ng was nine percent less than that of 

a - B-52G without missiles. This determination was made with 

missile engines operating at maximum continuous power and the B-52 

-traveling Mach .76 and 35,000 f'eet altitude. \~hen the missile 

engines were at idle the combined \I,eapon systems range dropped 10 

percent under that of a non-missile carrying B-52~ and when miss1le 

engines loJere left Hindrnill the range dropped 11 _percent. 20 

Project personnel also found,- at a .gross weight of 485.000 

pounds, take..,off groUhd roll required by the B-52G using wate!' 

and maximum allowable GAf.1-77 thrust augmentation \'las 6.920 feet 

or 14 percent less roll than required without miSSile thrust 

augmentatibn. Stability and control of the B-52G was essentially 

W1changedbyaddit10n of GAM-77 missiles. However, during high 

speed f11ght at low alti tUde, elevator eff'-2 c t1veness and response 

~,'ere marginal and elevator control f'orces ~ ·.'erc hea,,-,f. Elevator 

effectivenes~ was low compared to horizontal stabilizer trim 

effectiveness. and this created a potential severe mistrim 

hazard at high airspeeds and during go-arounds or touch-and-go 

land~ngs. In fact, precise control of the B-52G during low 

al ti tude flight at airspeeds in excess of' 325 1-:no"l;.;:; \:la5 possible 

20. Hq AFF-TC- TR-6o-74: B-52G/GAf<I 71' Categor;,r II Perfor mance} 
Stability and Control Te5.ts, tii an 1961. SD I in Vol 2, 
this hist. 
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only in smooth air. 21 

Aerial refueling characteristics of the B-52G/GAM-77 combined 

weapon system were als~ evaluated to the maximum allowable 1n­

flight gross ",eight of 488,000 pounds. Without the additional 

thrl,lst of two GAb1-77 missile engines at 31,500 feet alti tude the 

B-52 seeDled to IIlhang" in the tanker do\·:r.wash when moving into 

the contact position. With missile e,ngines operating at max1mwn 

continuous power, however, pOl'o'er control was satisfaotory for 

accomplishing refueling. 22 (End o~"__"_.) 
B-58A,j ieavy WelghtTak~-ofL Refui)als 

Eleven tests ""ere accomplished at Ed\,lsrds AFB between 25 

October and lDecember)'960 to obta1n rei'us,ed take-off performance 

data for inclusion in the I3-58A Flight VJ.Onual. Test goals were 

to demonstrate a take-off refusal at the des1gn brake 11m1t speed 

(speed at which 18 milliOn foot-pounds 'of energy is absorbed by 

each brake), and to determdne and demonst~ate an opt1mum take-off 

refusal technique for B-S8A aircraft. Other test obJect1ves wer e 

aimed at disclosing tire~ wheel, and brake energy design capabil­

ities a.nd to lnvestlga te and develop an optimum aerodynamic brak­

ing techn1que. 

Authority for these tests was AROC Test Directive 58-6. 

F1rst Lieutenant Robin K. Ransone, USAF, was project engineer, 

and !~jor Fitzhugh L. Fulton Jr.~ USAF', was project pilot. 13-58A 

USAF SiN 58-1020 was used for refused tak~-of ~ te~ting. 

21. Ibid. p. 45. 
22. Ibid, p. 31. 
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Becauce of the hazc.rdou~ n 'l turc of this t ype t E.:::. L.Lng, 'oc,\il E.;? ' 

plate metal guards I·;e r e installed over the main gear .,.'heels to 

pro tee t the B-s8 from tire and wheel fr agments. Also. fuse plug::> 

I;,'e.re installed designed to melt at i.J30 degree s Fe:hrenhelt to deflate 

the tires. To provide an additional margin of sa.fety .. fuel t.anln; 

less the 4,000 pound capac 1 ty reser voir ·....ere ballasted ~"l1 th I-later 
2 .... 

and only the pilot \-;a5 .aboard the B-S8 during test runs _ .) 

The highest brake energy level demonstrated in the prog:ram 

was a take-ofE refusal which generated almost 17 million of the 

max :!.m.u.m allm-rable 18 million foo,t-pounds of energy in each brake . 

Although brake shuttle valves failed which ca.u s ed minor wheel 

fires at the end of thi.s run , tires, ·,·Iheels., and brakes fune tionca 

close to de~16n cagabl11tle~. 

r'iinimut-l stopping d1stances for speeds under the bra l-::e limit 

.~p-eed (l":1aX1mu~n speed from I·shieh the tal'. c -0 ff may be refused using 

full brake capac1ty throughout the d (!celErr a tlon) were obta.l.ned 

by maximum use of th.e mechanical brak es and drag chute with the 
24B-58 in a thr'~ e point attl tude. Test personnel noted ~'1hen 

re fu :~e Gl ta~{e-of'f speed~ exceeded brake 11m1 t speeds, aerodynami c 

braking (aircraft nOBe up) wa s efrect1ve 1n decelerating the 

airplane to b r aiu: limit speed and should be used 1n conjunct10n 

wi th the a i rcraft drag chute. But aerodynamic i..lraklng \'1a 5 no 

tiuost l tute for I·.heel br-aking and chould be u:;ed only to decrease 

ai r c r aft speed tv brake limit speed. 

Ho AFF'l'C-TR-o l-14: B-5BM H~avy Heig ht T...k e - off ReCti-s a L ; , 23· 
A~e 1961 , p. 1. 3D J i n Vo l 3, this hi~t. 
Ibi d . 
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B-58A USAF sit 58-1015 after landing on 15 . OOO-foot"" \"uniliay at 
Ed ....'ard s AFB 13 April 196 0 1'i'1th seven o f e i gh t tires blown on 
r ight ma in landing g ear. Seven tires blew on take-off durin ' 
heavy \.;eight pe"l," fo rmanc e t es t. ilia Jor Fitzhu gh Fultor.] AFFTC 
t es t pilot, elec ted to land on f oamed runway r a ther t han 
bail -out. 
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. : Close-up o f B-58A USAF sjN58 -'1015 right, main g'ear after 
succ e ssful e merge: cy landing 13 Apr1l 1960 at the AFF'IC .. 
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It was also determined during these tests that the B-S8 

should be taxied clear of the runway before coming to a complete 

stop after a refused take-off because of the rapid onset of brake 

5fusion ,, 2 The procedure recorrunended was to S10N the ai r craft to 

• . f a bout 10 knotp then taxi off the runway and alloN the aircraft to 

stop without further use of brakes . 

Non~fX'an~lble ,\'lheel Deyelopment for. B-58 Aircraft 

Airman First Olass ·James A. Ford \oJas project engineer and 

f4ajOr ' Fulton project p1lot for 15 taxi runs and a take-off and 

landing at Edwards APB using B-:-58 USAF SiN 55-0662 with a sp€c i al 

non-frangible \oJheel assembly on the left main landing gea,r. This 

test was authorized by ARDC Test Directive 58-6. Purpose of the 

test Nas to develop a non-fl'angible \'lheel configuration for B-58 

ait'c·raft capa.ble of performing under ma,x imum gross Height ho t da ;].! 

take-off condi tl0ns \'11 t h, blo\'ffi tires. The test \'laS accompl i shed 

f rom 21 December 1960 thr.ough 28 February 1961. 

On several occasion~ in the past during B-58 operat1ons at 

maximum. gross "Jeight, tire failure occur':r!"ed \>lhich resul ted iT! t.he 

"[heel lo,ad beIng carrled by the frang i ble outer \'Jheel rims ,. These 

r i ms d i sintegrate.d and rim fragment3 infI1e ted serious da IT'.age to 

pods and airc!'aft. 26 PU""'Pose of the non-frangib le \'ineel ';ias to 

provide a !!Ithird-tire" by means of a so11 d metal center flange 

bet\oJeen the dual main gear \oJheels on 'tlh1ch to roll in the event of 

tire failure during take-off or landing. 

' " 

I bid , p, 17. 

'Hrit O !~ the AF'F'r'C, Jul - Dec 1960, p. 114, 
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Dev~loprnent \<.'ot·k and ~a.mometer· t ~' $ 'llng began in 196(1 <I L, 

wheel manufact.uring facilities and a Gerit:~~ of tests to con nl";;) 

the 'feasibili ty of B-58 operation on a rr;\:.'t~tl flange 1"11 thout sup ­

port f'r'om pneumatic tires \'las conducted ai_ the JiF?TC in ~ept':: l:~b '~ 1' 
27 

1960. But soft metals of these in! tlal c'::;nter flange wheels 

permitted considerable deformation prior- to Ge ter flange \lJhecJ. 

failure. Ductile metals of alum1num alloy were inves·t:tgated and 

proved rore res:tstant to fragmentat10n. D"oJ.rlr~ te::t.s of the 

aluminum alloy center flanges hO\'lever, 1 twas i'o'Jnd thCi t \·lh<:.€ 1.J 

loa'~' s developed in the early stages of tire failure ,,·ufflclent 

tode~troy wheel bearings and bearing \'J!':!b 3\Jrl~~):::'h.. Cauflc of 

bearing and bearing web support fa1lure \'la5 deter :,1!100 to 

originate f.l"om an unbalanced condit10n of the \' ~heel nl-;semb1y <1:::; 

. 	 28the tire .carcass tore from its bead bundle;" . Thl:; i n tur:t 

created flat spots 1n the center ~heel rlnn~c ~hlch 0ve rloadcd 

the l'iheels and caused the ~~he€l bearine;5 to fail. '.fhr <1€ condi-, 

tions i'lere corrected dur1ng November an;;i D8ccmt'8r 1960 U!1d 

ano ther tler1e6 of tEH3t~ Vias undertak~~l on 21 ;·:!c ember· 19 0_ 

In the nel'1 tc:; tu 1t \-la 5 demons tr w ei by a take -0 f rand 

landing t,hat the late::;.t i':heel conflgur at1r:;n \.:n:-;l [,l'J1.table f i1 ' 

e~rgcncy tai{c-off in the event of tire f<l lhlre. 'Te s t per;':,C! I f"\" 

noted tha t s:1.nce the non-frangible cen tc:: T' "'l he~l pos::.2ss~d an 

27 - II, lette r r port presenting the resul t · ('L thi}; t ee t \-Ja ~ . 
sutm1 tte d t o t he B-58 'deapon Sys tem Pr,: . ! ,~ ·:. t, Office ( \'iSPO) •. 
'I' r ight-Patte r son AB'B by the AFFTC D i l lE:( :".' R ~ of r· light 
Te ~t on 24 Oct 1960. 

28. 	 Hq AFFTC - TH -61-3 3: V8vGlor;:rr.e>nt of the :> 'n 1' ~ 6 .~lb le ~. h;:: ,1 
.or 8-58 Aircraft , .J\.li1i.':. l~Sl. SD K i "" 'J )' j, t h i::; hist . 
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1r:hel'ent skId capab1l1 ty 1I1hIch was compounded by the B-58 anti­

ei-rid device, and since the non-rranglble center flange l'las proven 

capable of carryIng the B-58 weight safely, any take-off should be 

continued where tires are bloi-In in excess of 100 knots. 29 The 

tests also proved that concrete runways were- not damaged by the 

non-frangible wheel. RQugh runway test data up to 120 knots 

ground speed indicated about one-half the structural capability 

of the \·lheel. On rW1ways of comparable roughness, therefore, 

1 t was unlikely that loads Inexcess of the\'/heel,s capability 

would occur up to the maximum grost": '//eight - hot day take-off 

30
sPeed. 

'rests of a C-130B HoQlf.1ed for Sate:J,11te Recovery 

Between 23 December 1960 and 3 February 1961, the AFFTC 

Dll'ec tor,Q. te of F11ght Test conduc ted a 11m1ted performanc e I 

stability and control, and structural demonstratIon flight test 

on JC-130B USAF SiN 57-0526 at Edwards AFB. Seventeen flights 

totaling 49 hOUi'G and 10 minutes ',,,ere f'lo\,1n for these tests. 

VlL'. Charle~ O. John:;;on "-/as the stabl11ty and control c:ng i neer, 

First Lieutenant Jamef3 L, ihl-ndlartd, USp.F J .../as the pcrforlT'.Ance 

eng1n~er" and Captain Robert R. Heaton, OSt-.F, ~... es the JC-130B 

projiec t pilot. 

PUrpCiS(: of the: test was to determine the effect of satellite 

recovery mo dification on cruise perfo~mance ami. handling clla I 'a.·:;­

teristics of the JC-130I3 and to demonstrate ;structural int-:·gr- t t:.f 

29. Ibid, p. 23· 
30. I bi d J p. ~ 2 . 
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of the modified airplane to 80 percent of design limit load 

condi tiona. The JC-130B used for testing was a C-130B modified 

to locate and recover re-enterlng satellites. It was equipped 

with a large direc"tl0n finder on top of the forward fuselage and 

the aircraft cargo area contalned satell1te recovery gear. 

Tests disclosed the JC-130B range was approxlm.a.tely 3.5 per­

cent less than that of the C-l30B. 31 Test personnel recommended 

the same cruise speed for the JC-130B as that of the C..130B but 

noted it required five percent more pO'.!ler to mainta.in the JC­

130B cruise speed due to 1ts modifications. 

Loads which resulted in an aj,rcraft center of gravity 

post tion of 32.5 percent or greater produced light longitudinal 

fo r ces in all configurations. With center of gravity aft a8 

far as 37.5 percent (I>1AC) r·iean Aerodynamic Chcrd, the aircraft 

'.'las stable in all configul"atlon-s except recovery. Also, left 

roll tendenc leS' \-Jere presentdUl"'ing ~ccelera ted stalls at the 

aft center of gravl ty loading wi tn the flaps dOI'1O. 

Gel'1erally, hO~Ie-ver, stabil1 ty and contro 1 charac teristlc!3 

of the JC-130B ';jere much like those of the C-130B32 vl1thin the 

normal center of gravity envelope. 

Tests personne l aloo conductie d a variety of maneuvers to 

de o ns trate the JC-l30B to 80 pe rc ent of the limit for C-130E 

31. 	 Hq AFFTC- TR-61-1:;; Li rni ted Performanc e , Stabl1i ty and 
Control, ami Structural. D8mon~tration 'I'est:; of a C-130B 
Modified for sate llite Recovery, Apr 1961, p. 11. SD L 
i n Vo l 3, t his his t . 

32 . 	 Ibi d , p. 18. Fo r de tails of the C-130B, see Mi s t of the 

AFPTC , J~n - Jun 1960, ~. 120. 
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aircraft. 1.'ianeuvers performed e1ther met or exceeded the limits 

defined by structures personnel33 w1th no structural damage to 

the aircraft. 

T-33A Performance Evaluation 

i>1r. W. G. Schwe1khard and Captain Thomas P. Stafford, USAF, 

both of the USAF Exper1mental Flight Test Pilot School, were pro­

ject engineer and project pilot for a T-33A performance evaluat10n 

at Edwards APB between 3 December 1960 and 17 January 1961. Six­

teen flights for 28 hours and 30 ni.inutes were flown ...;1 th T- 33A-5 

USAF S/N52-9B46 and tNO additional flights for three hours and 

15 minutes \'1ere flo\ofrl Nith T-33A USAF SiN 51-8954 to complete 

the test. Purpose of the test \'/as to evaluate the performance 

of a r .epresentative T-33A aircraft vii th an average thrust engine 

and to determine the cause for var1at1on 1n performance bet·..leen 

aircraft. The T-33A performance evaluation actually stemmed 

from the belief that the Pl1ght Manual was no longer valld since 

T- 33 alrc:raft engines had been in service for 80 many yeaTs they 

presumably suffered i'rom thrust deterioration. 

Results disclosed w1th few exceptions that the te~t data and 

the Flight Hanual data compared favorably. Take-off data in the 

Flight ~1anual r..Ja~ 16 to 24 percent optimistic iihUe descent data 

34i"as about 75 percent pessimistic. Flight r·:.a:lua1 cruise and 

climb performance compa.red favorably \';ith test da 'ta at 10,,/ 

altitudes, but was slightly above thOse achieved during the tes t 

33. 	 Ibia J p. 26, 
34. 	 }fa AFFTC-TR- 6 1=22: 'I-33A Performance Eval\1ation j irlay 

1961. SD 11 1n Vol 3, this hi3t. P 5 and 15. 



at high altitudes. Teet results also indicated the greateGt 

cause of engine thrust deterioration was not service life but 

the broad thrust limits permitted after overhaul of an engine, 

and to va,ri8,t10ns of' trim revolutions per minute (rpm) 1n flight. 35 

Uhile the '1'-33 performance evaluation t·!a,s I.,mder':,:ay J 

Sacramento Air Ma;teriel Area, requested test personnel conduct an 

invesUgation of the Flight Hanual sIdeslip restriction on the 

T-33 ~':hen carrying a travel pod. ' \'/hen full rudder sideslips 1n 

both the po\'ser approacn and cruise configurations dIsclosed no 

adve rse effects from the travel pod} test authorities reco mme nded 

sideslip restrictions for T-33 1 s with travel pod be the sa8e az 

for T~33' s .../1 th tip tanks installed)6 

T-37B Catego1""'J II Performanc'e Test .: 

Categol~Y II te3ts wereconduc ted on T-3713 US AF SiN 60­

00079 at Ed~~ard:s AFB cetl1een 24 October 1960 and 3 January 1961 

to obtain d,ata for the F'l ight Hanual and t o compare performance 

\tilth theT-37A. Project engine er Has First Lieutenant Forrest 

~r . Worthington, USAF, and project p;l..lot \'/as Captain Emil 

Sturmthal, USAF. Twenty-five flights totaling 36 ho1,ll"S \';erfr 

ma d e to complete the test . 

Nanutactured by the Cessna Aircraft Company J the T- 37:9 ,'las 

a lO\>I-\',1ng jet trainer of all-metal con~truct10n and side- tly­

s1d~ oeating. PO\'ler ...Ias provided by t :'IO Continental J69-T- 25 

turbOjet engi~18s ra t oe d at 1.025 pO'1.:mdD of thrust e ach un in­

sta lled. This traine r laG equ ipped: \'Ii th a t'lio-pos1 tion ~pccd 

35. Ibi d , p . l7. 
,... " 36 . I bid, p. t::<:.. 
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br2J(e~ spoilers for artificial etall Narning. thrust attenuato!'s 

to divert the engine thrust 1n order to provide an increased 

appr6~ch angle for landing J a jettisonable clamshell canopy, and 

ejection seats. Main differences between the T-37B and T-37A 

were an1r.crease in rated thrust from 920 to 1 J 025 pounds per 

engine and an increase of 347 pounds in design groeD ~C1ght.37 

Performance of the T-37B was :iIi'lPToved over that of the T-37A. 

Take-off perfo!'t.lanc~~ initial rate of' climb, ceilings, and maxi­

-mum level f11.ght speeas were increased significantly. Single 

engine pe-rformanoe improvement also added considerably to aircre\'i 

safety particularly durlng traffic pattern flight. Handling 

characteristics w~re atout the same as those of the T-37AJ and 

grcund handling control during -normal and fast-cornering turn::; 

was excellent (using nose wheel steering-only). 

The one major def1ciency, ur,satisfactory braking, noted 

during testing ·of the T-37A has still present in the T-37B . 

~imultar,eous operation of both brake pedals resulted in abbre­

via ted or interrupted braking with no ~ay of determining i~ ich 

brake would become effective first. Braking act10n fee l was 

like that or t he r'f:-37A, almost lackin e; until the: brakes were 

pumped rapidly se veral time s _ Poo!' brake action cs.used some 

direc tlonal over-controlling l>lhen brakes and nose i..; hcel stee r i ng 

l-iere use d in ground taxi operations. 38 

37. 	 Ho A.rptrC- rrR-61-l6: T-37B CategO}'y II Performance T.;:'st J 


Apr 1961. p. 1. SD N in Vol 3.. this h1st. For purpo:;e~ 

of compa r i ng t he rr-37B and T- 37 J\ , s e e Hi st of the AFlF'l'C ) 

Jul - Dec 1956 , p. 49. 


38. 	 ~~ p . 7. 
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, T-37B Spin Evaluation 

I A spin program \'Jas conducted on TB-37B USAF SIN 60-0331 at 
I the AP"'FTC between 13 September and 20 October 1961. EighteenI 
i 

flights for twenty-two hours and thirty minutes were required toI 
I accomplIsh 270 spins, ~~O Air TraIning Commanq pilots and one 

Cessna pilot part.icipated lnthe spin program along \\lith AFFTC 

pilots} Major \'(al ter F. Daniel, and Captain William J. KnIght. 

Either Daniel or Knight \'las in the aircraft on all flIghts. A 

productlon'l'-37B was used for the test, and with the ex.cept1on of 

a coc;:plt moW1ted carr.era no instrur:".entatlon ~'las installed. Test 

objectives were to conduct an analysis of the FlIght Manual spin 

procedures and determine if' a mo::.'c ~implifi.ed spin recovery 

method could be developed. 

Test personnel found the three recovery procedures listed 

in the Flight Manual for- normal) accelerated, and inverted spins 

gave posItive recovery for the respective t~,'!)e spin under all 

condl tlonG. Further tests d1sclosed, hQ~leVer J that there \'JaG a 

single recovery proced\~ !'c for' all three type,:; of spins under 

all conditions. 

The one procedu;:e \·lhlcl.1 would r ecover the T-37B from any 

spir. un d.cr a 11 concU tiona requir' cd the pilo t to neutralize thG 

rudders and move the 3tick full aft (aileron neutral) and hold. 

Over 100 spins of all types \'Iere tes ted uaing this procedure 

with the following results: 39 

39. FTC - TDn-61-59: T-37B Qualitative Spin Evalu.3.tl o n, November 
1961 , p.~. SD 0 in Vol 3, thi 3 h l st . 
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A Cessna ti1.t i l t . T- 37 

sea t in is ·shown · on Rogers 




Dur.ing an inverted spin, recove ry \"ras made 1,.11 thin 
one-half turn. In an accelerated spin the controls ;'iere 
neutralized as soon as rotation stopJ)ed and recovery \'lo. S 
made from the ensuing dive. lhhen rotation continued the 
.p1lotcou1d determine the T-37 to~as in an erec t nO!'n".al spin 
sihce it could not spIn inverted or accelerated with the 
controls held as prescribed. Next the pil ot determined 
the T-37 direction of;rotat1on and app11ed full rudder 
opposite to this direction. One turn later. he moved the 
stlc~full forward and a5 the T-37 nose pitched down he 
relaxed · ror'~:at>d pressure. As ,soon as rotation stopped, 

, I

the 'controls ','1€r'e neutralized and recovery made from the 
en,suing d.1 ve . 

At the tests conclusion. it \.;as pointed out by the AFFTC 

pilots the t the single recovery procedure \"a8 not a IIcu,I"e~all" 

but a method prescribed to lessen the chances of a pilot becoming 

confused and applying the l>lrong; controls. Yet 1 t vias noted th~. t 

if a pilot ;'le r e to apply the ',·:rong controls even vIi th the ~inglc 

recovery procedure, the T-37 could still be "spun in", 

T-38A Category_II Systems Evaluation 

Category II systems evaluation test of the T-38A ail"plane 

equipped with YJ8S-GE-5 engine s was conduc ted at the AFFTC from 

6 l':ay 1960 through 2 February 1961 using seven a 1re raft and I} 2()O 

hours of flying time. The T-38 \'las one of the firs t alrplan~ G to 

be tested enUrely under the integrate d contrac; tor/Alr Force; 

categor;-j test system. Headquarters Air Res.:;arch a.nd Development " 

Com.'nand T- 38 Joint Test D:!" rec ti ve Number 58-14, 17 Deces oe r' 1958 J 

\Olas the test p:(·ogram authority. AFR 80-14 1"/as uoed as a guide 

to prepare the tezt plan and the plan \'/aS coo:-ci l na ted iii t h Air 

Training Comrnand J the prime using comman.d , to tl. S3\.lI'~ test p l<::l. l1n i ng 

'liaG c onsistent ~-sith intended a i r craf t employment. This test \":a ::.; 

g.i'len an AROC prl ,ority of l-B and a precedence rating of V-70 

http:nO!'n".al
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'Under t.he development plan for Support Sy<; ':;!:fn T- 38A, The '1'-38 
40supersonic trainer was Air Force Sys ter,i 420L, Aircrc,f"t ll.s Cl d 

in the test we r e: 

Date of Number of Total Test Date of 
USAF .S!}l fir-rival Fl1~hts Time Last FU~ht 

59-1594 6 f>1ay 60 231 242:35 2 Feb 61 

59-1595 6 Jun 60 169 184:05 2 Feb 61 

59-1597 25 Aug 60 177 218:45 2 Feb 61 

59-1598 31 Aug 60 176 218:10 2 Feb 61 

59-1599 28 Sep 60 108 128:40 2 Fcb 61 

59-1600 9 Nov 60 80 89:45 2 Feb 61 

59-1601 17 Oct 60 100 121:10 2 Feb 61 

'Test a i.rcraft ~alntcnanc e \lias performed Jointly by p.FF'TC il~d 

Air Training Co~~nd ue i ng AFFTC facilities. Air TrainIng Co mmand 

(ATe) support incl\lded 79 maintenance personnel. 

Jl.1r. Hobert c .. Tucker \'/as the Al"f'TC project engIneer and, 

I·~ajor S\·rartH, Ne lson, USAF', >,,'as th·:: AFF"TC pro jec t pilot. 

Objecti ves of the test progr am ~"{e!'e to compl ete a functional 

and operational eva1uat,ion of the T-38 airpln.ne to determint';- its 

suit-abil1ty, capa"oillty, and compatibility 1n me e t ing de ::;1gn 

requirem!:)n ts. Tn=:' $ type te::;t provided early detection of :;:' 3,tem 

discrepancies, reliability, and maintainability data, and demoTi­

strated t he ~ ircraft as a system including its aeroGpac~ 6rcur,d 

equip:nen t . Fami lial'1Z Cj,tion, training, and on-the-job ~ ={p e r.i-

ence for u sing CO ! w.and pE!rcon nel i"le re sec o n 1ary o ;; jec ti ves or 

40 . 	 Hq AFFTC - TR-6 l - 21: T- 38A Ca t .ego r'""J II Sys terns EVa luation 
Te~ t J July 1961 , p. 1. Su ~ in Vol 4, t h i s hiG t. 
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the test program. 

The T-38 t'la.s a tl'IO place tandem supersonic trainer rnanu­

racturedby the Noralr Division of the Northrop Corporation. 

Its mission \'1as to aceompl;l,sh all pllases of basic pilot trair.:Lnt. 

Test alrcraft basic weight was 7 J 500 pounds with an internal usable 

fuel capacity of about 3.750 pounds . The T-38 \>las equipped \'11 th 

a full power 1rrevers1blecontrol system, conventional a1lerons 

and "rudder,and an all movable horlzontal tall. TNO independent 

hydraulicsystemspO;\lel'ed all flight control surl'aces. Stability 

augme)1tatHm \'las provi.ded about the pitch and yaw axes to aid 

inherent aerodynamic damping. Alll three aJ<es of · the flight con­

tTOlsystern weretriP".ur&abl,e in rllght. In add1tion, the '1'-38 ~·:as 

equipped with hYdraulically activated speed brakes from the under­

side of the fuselage and electrically operated, trailing edge, 

plain landing flaps. 

Two YJ85-GE"S engines powered the '1'-38 aircraft. The YJ85­

GE"5 engine i."-ias a compac t. lightweight, af'terburning, turbo Je t 

engine l-:ith an eight stage axial flow compressor coupled d1rcr.tly 

to a t'/;o stage turbine. It. incorporated a througr. flo\Ol J annular 

type combustion system, va1'1ahle-inle·t guide vanes, and controlled 

compressor lnterstage air bleed valves. It was rated :It a static 

uninstalled gross thrust of 3.600 pounds. 

Cat&g0'ry II results proved beyond doubt that the T-38 

t rr.l ner vias well sui ted for 1 ts mission. It posse:;s~d excellent 

.. ha nd ling quall ties, maneuver and st2.11 charac t e r'l s tlr- s i~ere ge ad, 

. ... ~ ',. ~ . - ,,.~. _. - -, ' ".' .' . - .- ­
• -. • '.' -:-' ~(. •. • . . 1 .. 9 0 ' 
~IJJ' .' .... "'. ". , -, · F! ' . ./I . t - I .::. "! .\;J"" ,. . 

. tl ·I.-r '-. ' . 
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max1lnu:n speed was in the low supersonic ra...J.ge. and c l.imb perfol'rr.­

a:1ce was comparable to modern f1.ghtel"s. Test pilots noted the 

coekpl t '-/as confo<.' table • Nell arranged. and provided good vlsi­

b111t~r. 

However) there' \':el"e a fe\'i' deficiencies to be corrected. :'1a ~ or 

p-roblem are~s compromising the mission of the T-38 were airfra.me 

mountedgeal:' 'box se:O'
-
vice Ilf'e (25 hours L

41 
nose \"heel shirrlmy. 

and engine overspeedinduced by fuel C01'lt!~ol malfunction. These 

problems \'Iel'eunderlnvestlgatioh) but vwere not fully solved. 

AF!"~ and ATCp110ts ,fle\-: an A'l'C training profile .series 

and found the 2.irc.raft to be compatible \dth all, missions except 

closed pattern land1ngs. The exception -,ias created D~" the flap 

motor duty cycle w-h1ch permitted one landing each five minutes 

\·,hile the a1rcraft could be landed every three minutes from a 

42closed pattern. 

Othel' defiCient areas of the '1'-38 i!1cluded a high i"ailuT't" 

rate of ox~rgen reg,ul.atQrs J overly c;,:'::i. ti cal canop:,-- :!'igg:tne \-;hich 

&' A ' 43. ,caused lo~s of a canopy 1n .:.ligl1t. n1gr,1 failure rate of fuel 

flO1lJ indica tors and the gyro compass due to an i.ncompatibil,S. t~, 

I-J1th <::.i:f'c!"aft electrical pO\ofer, malfw:ctionlns ~.a1n landing gear 

strut. seals, nU,7.e-rous main landing gear ti ..'e f<3. il\.!r'cs. and 

l nadeqvatc afte rburner relight capabil1ty at altitude. Engln 

performanc e \'las !narglnal dUl'int; the l'lrst half of the t est 

ill:11_ Ibid~ p. • I • 
-, r4? Ib1a, p. I :J • 
--,-

Ij 3 . Ibid, p . ..;j .. 
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program and engine pa~ts fa1led at an unacceptable rate. }~4 ~ngtne 

overspeed \'laS also cor.:.zr.on, and one engine--S/N 230150--was 

d 'estroyed Nhen the compressor bIeN apart during n sudden uncontrol­

ledo ....e'rspeed.
45 

Aircraft US{\F siN 58 ..1197 ';~as severely damaged 

by the engine explosion" however, this aircraft \'Ias not a 

Category II Systems Evaluation test airplane. Analysis of com­

- pressor parts byG'eperal Elee triG ind.icated the engine reached 

over 130peroent speed before destruc tion occurred. Cause of 0 ver­

speed ~;asbe11evedto be contaminat1on lodging in the ene;inc main 

fuel contt~o15. 

Over 60 percent of the maintenance SUPPOl't \'lent for pOltler 

plant 50 hour 1..11speotlon and unscheduled engine maintenance. 

Near the end of' the test program. only 25 maintenance ma.nhoUJ"G 

{'iere requl:-ed per flying hour. Thl::.; \'fas such a clgnlf'1cant 

improvement over the program average that test pernonnel rccom­

mended increasing the airframe inspection interval to 100 ho~r~ 

oil test aircraft. to be used in Category III testinB. ll6 

T-}8A Category II Stab1lity and Control Test::; 

Stability and control tests of the T-38A Here performed by 

the AFFTC on contractor maintained a1rcraft which \'.'ere u3ed 

conflurrently by the contractor 1n Category I tests. The Cat-::[;()~'y 

II etab111 ty and control test program began on 22 February il~d 

\';as completed 16 December 1960 at Ed!;lapds AFB. Tcs t a1rc raft 

L~ 1\ • I bid. p. 32. 
}j ,.. 
. J. Ibid, p . 33 . 

46. rOid, p. 75. 
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·,·:,e.t't.' USAF SiN 58-1192 and 58-1195. Seventeen flIghts were f101m 

for stability and control purposes for a total 13 hours and 48 

minut.es. CaptaIn '.H.ll1am A. LusOY J Jr. J USAF, was proJec t eng1neer 

and Captain Norris J. Hanks, USAF, was the proJect pilot. P'rime ~: 

ohjcctlvt!3 of the AFPl'C Category II test );lIas to obtain quanti­
". 

tative·data on stab'111ty ,and control bandling charac te,r:istics 

of the T-38 1n the flight envelo'J;>e not tested during Categol'"'Y' I 

te~tlng)evaluatechanges resulting from recommendations ID3.de dur­

ing Category I tests l and more thoroughly investigate areas pre­

vi ,ou:.;ly tc::!te:a.Nora1rand Air Force pilots part1cipated in the 

contrncto.:r l , s Category 1 program and the AFFTCCategory II tests. 

Stability and control characteristics \'Iere termed satis­

factory throughout the flight envelope. However, longitudinal 

control reSp'.).nse was sel1n1tive at high speeds and 510\'1 at air­

47::.<peads below 220 knots . Although the aircraft \'1as found safe 

to fly \'J1 th or \111 thout stab11i ty augment.at1on, damping of' longi­

tud- nul dlsturbancee \d th the pitch damper inopera ti ve ;"Ias low 

and military specifications could hot be met 1n almost all 

flieht cOnt,llt tlons bela'", 30,000 feet al ti tude.
LI8 

Damper ~ys· te m8 

provided adequate damping at all airspeeds and ::;11ghtly excesGive 

da mp ing longitudinally at low . alrspeedG. All in-flight directional, 

I n c :ra l-direc tional J afY; lateral characteristics 1I.'ere ·s'::ltisfae:'tOr'j!. 

Ha AFf.''l'C - TR -61-1S: 'l'-38A Catee;ory II StabiLtty and Contr'o l 
'fC5t- , f\ugu :..;t 1961, p. 8. SD V in Vol l~J ttd.s hist. 

h8. Ibid , p. 12 . 
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Nose wheel steering response\·J.as low near neutral. This 

c'ondltion necessitated excessive rudder pedal movements \'rh1le 

ta.x1ing andoccas1onally caused over-control on take-ofr. But 
49release of' nORe wheel steering would correc t this deficiency . . 

category II test resUlts1ndlca:ted undesirable features 

noted during category I tests \-;e,re elther improved o'r correc ted. 

TheT"deA a1-rcraft eValuated during the AFFTC Category II stab:1,li ty 

and control~roe;rarn revealed the alrplaneto be an eXcellent 

- trainer forpl1ot transltloninto high performance Jet aircraft. 50 

Its simpl.1C 1 tZl waficonducive totramatlon and 1 ts performance 

handl!.lngperm1tted Century Series sitrrulat'1cm and development of' 

correct pilot technique. Vislb1.11ty from both the front and rear 

seat durlngall phases of flight pre,sented no problems, and the 

rear seat ('instructor po$ltlon) afforded compJ.ete control over 

most normal and emergency procedures.. 

T-38 spin Evaluation 

Spin tczts ',:ere also conducted as pa.rt of' the joInt ;,F?TCI 

contrac tor Ca tegol'Y I of the T-38A a1rplan2. The te s t prograr:l, 

initiated at Ej~ard3 AFE on 20 April 1960 and completud on 6 

April 1961, consisted of 108 contractor flights for 95 hour3 and 

34 ,1\FF'i'C flights fer ?7 additional hours. r:;:'he ~:'ir;;t pro tot~,.:;c 

) aircraft (SiN 58-1191) \'Ias used in this progr2.!TI and ".'as mod~.f1e.j 

to inclurj,e a 25.6 foot diar,lete!' spin recovery pa:-'2. ~i;,\.lte. Other 

moci:l.ficatlcns lnchd.cd :strengthening the aft f'useL:~e ',dth 

49 . Ibid , p. 19.t 50. lbid, p. 18 . 
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external fittings and ins talt atioh of a test nCue boom. Purpose 
.. 
.. of the AFn C test \\'as to determin e sp:ln entry J sp1n, and spin 

, recovei:"'J charac t-erist1c s of the T-38. First flIght by the AFF-TC 
" 

VIas 19 August 1960 . C'apta.1n Lusby "JaB the projec t engineer and 

~ r·~ajor rTelson and Captain Hanks "/el'e proj,ect pilots.
i 

Early" 1n the test program it \·,asdetermined that T-38 spin 

modes included a'n unstable inverted mode, a cont11nJ1!'1g oscl11ato!'y 

erect mode, and a continuing ·erect smooth flat mode. Ho~:ever, tr.e 
! ' 

aircraft only rarely s.pun " inverted and would not t3ustain an inverted 
" 51spln for more than ti'/oturna. Inv,est1gations ala.o revealed that 

the T-38 I'louldnot enter' a continu1ng 8p'1n except follo·:,lng an 

abrupt app11ca tlon of aft stiek at close . to rr.a.::d~.mum poss i ble 

rates. In addition, it \'las learned early 1.n the spin test pro­

gram tha.t double engine flame-outs could be e )l.pccted ·,·;hile sp1n­

ning. 

Immediate corrective procedure for all out-of-control 

g :y-rat1ons l'Jas to neu tralize and !'eleas~ all controls. R eCOV€7i 

for the inverted spin las to neutralize and ~elease all control~ 

and \'/a1 t for the spin to hreal-: or c onve!'t to an erec t spin I t.h ~!'l 

apply and hold full rudde::t' a galnst the 3p i n i-rl th the ;::;t;:...c. k f"ull 

back a nd as !i'!iJch aileron '...' i t h the .spin as could. be held . ?TOj -2 ~ t 

pilots noted i n ve r ted spirt recovery '..:as positive and fa~t, -:mt 

?' 0c o ~.'e ry f rom an e r ect spin--eithe:r o3cillator-.1 or smooth a nd 

f lat--coul Q ' no t ' ce assurea.. 52 Re covery f rom o sc .U.la tc r y sp i n s 

5l. Ho A,F- TC -TR-61-31 : T<~5 Spin Evulua t:. o l"l, ;", UL 196 1J p, 10, 
96 X in Vo l l, t h i s h 1 ~t, 

52, ~) p. 1 2 . 
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was possible in from tloiO to eight turns providing the engines: 

did not flame-out and hydraulic pressuJ'e to the control system 

was not lost.53 With these flnd1ngs at h a.nd .. project personnel 

:";arned that .intent1onal spins l "n the T-38 should be prohlb:!..ted 

and suchan entry be made in the Fl1ght Flanual.Sl~ 

T:..38A· Flameout Evaluation 

A br1:ef T.,.38A flame-out ·evalua.tlcin was cond~ted by the 

AFFTC at Ed\t:ards AFB as a result ·of a request from the 

.Aeronautical S:(stems Dlv1s1on'r-38A Project Office to develop 

a landing pattern, for emergency landing \·,ith both engines flamed 

O\,.lt. lUne fl1ghts \'11 th nine hours and 45 minutes flying tine 

made up the program. First flight was 8 iiarch 1961 and the 1~5t 

was performed ·on 6 April 1961. Hr. Robert ~l. Sudderth wa~ pro­

jec t engineer and Captain Hanks \'Jas pro .jec t pilot. 

To reduce costs of the program, four precautlona~ tests 

\·ier.e ac.c.o~.pl l shed H1th a produe tlon airplane equipped \-11th J 0:' 

praduc tion engines. Double engine out lar:cHngs \,;er e made ;·;1 th 

a Nor-air' bailed aixpl ane SiN 58-1191 e qulPFleci '. ;1 th a ba tt~r:,;-

pO','fe red h:rdraulic ba(!:l(up systen and YJ or pl"otot:rpe engines. 

Fratl tc: is :J,ho:r' t expe rience, toe 5 t personne1 de te rrri1ned 1 t 

ViaS net advi sable to JTI.ake a flamed out landing \·;i th the T-38A . 

P.o~·:ever, it ,·m s notEd that should a dea.dstick l and:ing capa::::·111.t: ) 

55be ln 3ta l l ei in the T-38 .

53 . I bid , p. 14 . 
SL.i. . I bici . p. 18. 
~FFTC - 1Ti - 6 1-48: T- 38A Fla~eout Eva luat i on, Sep 1961.55 . 
sri Y .ir Vo l i* 1 t hi s hi st. 
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Although thE: test wa.s exceptionally brief} project pilots 

determined that airstart N1th both engines flamed out VIas satis­

factor-.:r at the recommended glide speed of 220 knots to 2.bout 5,000 

feetalt1tude. Below 5,000 feet, 240 knots '-las requlred to as~urc 

an airs tart . j.!oreov~r .. 1 t was determined that flight control 

response ina double engine flameout was adequate for glides to 

proper altitudes or glides to unpopulated areas for ejection. 

Cat'egoFt II T738AEnglne :.Evaluat1ons 

Three type,s or models of engines 'iJere evaluated as a follov:­

on program to the T-38A CategoI'"".f II systems test \-Jhlch was con­

d~cted at the AFFT~ under ARDC Joint Test Directive 58-14. One 

was the improved YJ85-GE-5, another \.,.as the production J85-GE-5, 

and stl'll a,nother was the mod1fied J85-GE-5. Captain Thomas H . 

.Hobbs, USAF~ 'flas project engineer and Iv1ajor Nelson '-las the projc.:::t 

pilot. 

The first test began 1 February 1961 on the improved YJ85­

GE-5 engine and Vias completed 2 l11arch 1961. Objective of the 

.	program :'·;as to prove the flight rel1abll1 ty of imp!'oved YJ €l" \g:ir. -o s 

and. to determine the reliability of' the J engine configuration as 

early as possible, T\~o YJ85-GE-5 engines '.'1ere aSGernbled for the 

tE:st using YJ and J engine parts. Eng1..Tles I'll th serial number·s 

230-133 and 230-167 I-jere tested w;l. th the first used 23 hours and 

35 minutes .1n flight and the second 29 hours and ~O minUijeG. 

'Tests included stall approaches} afterburner 11ght15 and blcy,out s , 

e valuat1on:3 of fuel control modif1cations for preventing eng1ne 

overspeed J ar:d an aCGuJr.ulatlon of operating ti;;te- on l.nsta.lled. 



over,speed gOl!ernor~. These were the problem areas noted during 

the AFFTC Catego~y II systems evaluation. 

Prior to the test, engine flameouts during stall approaches 

Were common on trte YJ engine between 35, 000 and 25, 000 .feet 

altitude -and speeds from 130 to 175 knots with the throttle at 

ilidle Ii • General El-ectr1c' indica. ted an increased minimum .fuel 

SchEdule would correct this condit1on .and the AFFTC engine eval­

uationproved the f1X5uccessful. 56 r·'!odlficatlons to the YJ 

eng.irie afterburnerdldnot improve the engine relig.ht c,apab1li ty, 

but did lr:'\P!'ove afterburner operation to a point where it would 

operate to 50,000 feet. Eei'-ore modification, reliable afterburner 

relights were not possible above 32,000 feet altitude. 57 The 

engine overspeed proolem which resulted fr-om engine vibration 

setting up a -resonant condit1on of the main fuel control meter­

ing valW: spring and allo~/ed the fuel schedule to shift (ereep) 

forward Iflas apparent,ly solved by .insertion of metering valve 

springs and trim bellows, for proj'ect pilots e }~perienced no 

58ciH'f1culty from o veTspeed in c Ii "os to 50} 000 feet. 

Four enGineS were flown during the p.roduc tion J85-GE-5 

engine eva luations accomplished from 10 Februar::l through 1 lla'-' 

1961 at the AFFTC. Air Training COJ!llnand alrcrai't l1Sr"p SiN 

59-1603 and 59-1605 ,c;ere utili:z;.ed for thi,5 evaluation and engine 

.S/N E23D-l89, E230-l90, E230-191, E230-192, and £230-194 ~'Jere 

56. Hq fl.}'PTC-TR- 61-54: Ca.tegory II YJ and J8S-GE-5 Eng :lne 

57. 
58 . 

Fol lo~i -on EvalUti tion :o; , Oc t 1961, p. 1 , 
t h i3 hist. 
I b_d , p. 2. 
Ibid , 

SD Z in Vo 1 4 , 
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test items. E."1g1ne SiN E230-194 was not flown but used for parts 

to keep the other four in operation. 

After 288 hours*of test operation, AFFTC project personnel 

cone luded .tha t theJ85 engine was quite an improvement over the 

YJ85 . Ground operat1(m of the J was satlsfac tory J pro'plems of 

engine stal.land f'lameout ·.;lth -the engine a.t "idle" had been 

co!"r,ected,and! enginea1rstarts were successful belo..., 29,000 

feet at 13 percent or h1gher l'l1ndmll1 revolutions per minute. 

But there stl11remalned several problem areas to be corrected. 

High 2.1Mtude~ low airspeed airatarts required as much as one 

minute or more to ·comp1ete,afterbu,rner nozzle response during 

an afterburner l1ght ~...as too s10\o/ i ar~d I'evolutlons per minute 

drifted excessively on climbs or dives in military power. 

Add1t1onally. ehgl ne bearing seals, fuel nozzles, combustion 

11nel's~a;fterburner fuel pumps~ and first stage turbine nozzles 

allcKol,blted various deficiencies. 59 

In vie~1 of the re::;ults or the J85-GE-5 production engine 

evaluatlon~ the General Electr±c Company inst1tuted a flight test 

and engln e: e :-tng program (Operation l~u tc racker) to improve opera tion 

of the engine. Fo11ov:lng the General Electr1c flight test prograr,I, 

six demonstration flights totaling s~x hours and 45 ninut,=s to/ere 

flo',-m be tween Ij and 22 HaoY 1961 by six d1f,ferent hir Tra.ining 

Command and f..fr"J'e pilots to evaluate the fixec incorporated in 

~ modlfici product~,on J85-0£-5 engine. 

S/l~ E230-189 (lOO:lSL 190 (77:15), 191 (1.i ~ :35), 192 (66; 40). 
HQ AFF"TC- TR-61-54: Category II YJ ami J85-0E-5 Engine 
f'ollo ,;;-on Evaluations, Oct 1961, pol. SD Z in Vol 4, 
this h:L '1... 
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These pilots determined that lilodS-fica tlons on the produc t10n 

engine iJYIProved s1gnificantly the af'terbuX'ner light and airstart 

envelopes over the standard J engines tested previously, After­

burn.er 11ghts~le!'e possible to 220 knots at 50,000 feet and to 

180 kndts at 40.;OQOfeet. Below 40~OOO feet, the afterburner 

capa'clill ty was satisfactory throughout the airframe enveldpe. 

Alrstart was It'a1sed 2 , 000 to 3 .. 000 teet and \'Ias satlsf'actory at 

60
30~000 f"eetaltitude .for allalrspeeds above 20Q knots. Although 

thep1lo ts heldthenio~:l1tied engine in high pra,lse J a ne\-; de.fl ­

cl:ency appea.!".ed s~emingly as a. result of these IT.odlflcations. 

Pilots no\,( experienced an engine stall and flameout when they 

mov,ed the thl"Ottle fro~ cruise power sett·1ngs to military or 

afterburner \.;hl1e under' cruise flight, condltions. This pro­

blem recel'VedproIIi.pt attention 'py the Aeronautical Systems 

Division (ASD) T-38A Project Offlce and General Electrlc. The 

AFFTC was notified by ASD that a nel'J compressor which \'las 

expected to eliminate the difficulty .,.;as undergOing test at 
61

General Electric 	In September 1961.

F-I04n High Densi.t;i Fuel Range Test 

Captain Theodore C. Freeman, USAF. and Captain Albert H. 

Crews. USAF, \';ere project engineer and project pilot respectively 

to determine range increase of an F-I04D when using rfI'.F 59-24 

J-f.igh Dens! ty Fuel rather than Jp-4. This test was performed, at 

the AF'!?TC using F-I04D USAY S/N 57 -131 !~ and required 26 flylng 

60. 	 Ibid, p. 19. 
61. 	 Ltr, H. ': AF'FTC (FT.FE!)) to rust D.iv (FTNH), SubJ ; Inclusion 

of Project Office Cor~ul',e'nts, Ap,pendix L . 

. i 
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hours. 	 The f1rst flight was performed on 14 June 1961 under 

ARDC Test Directive 60-65. 

Aproductlon F-l04D sufficiently instrumented to obtain 

level f l ight performance data \.Jas used f 'or this test. One of 

b\'o standard dlrec t current po'llel'ed eng.lne 19nitlon systems was 

,replaced bya high energyaJl ternatlng current system to insure 

' ground and in-1'11'ght starts unde:t'eold atmosPher1c and fuel 

, temperatilrecond.ttlons . Also. two 175-gallon t .lp ta.t\\<s \'lere 

fitted, .to toe alrcraf,t to provi de 1,012 gal l ons of fuel" and 

the ma1n f uel control on the engine was modified slightly to 

meter the HTF 59-24 High DensIty Fuel. 

Test results indicated a 14.6 oercent or 110 nautical miles. 
range increase by use of HTF 59-24. Max11'ilUJn ,range It~as achie'le d by 

making a mi1 1tary power clImb to cruisf; altitude of 30,000 feet 

and rita:l.ntalnlng a speed thereafter of 515 knots. Range was 865 

nautical miles "lith HTF 59-24 and 755 nautical miles with Jp-4 

~der the same condltlons. 62 

Avrocar Flight Evaluation 

On4 April 1960 and 9 June 1961, a limited qualitative 

evaluation was conducted on the performance, stability a..'1d control 

of Avrocar, U. S. i\r~r VZ-9AV. at the contractor facility, Avro 

:1 	 Aircraft Lirn1ted, Halton. Ontario, Canada. AFFTC p e::' sonnel ma.king 

the evaluation \.,a5 First Lieutenant Nallace H. Decke.rt." USA f.' J' 

project er~lneerJ and r-:ajor WaIteI' J. Hodgson, USAP, project pilot. 

62 . FTC- TDR-61-62: F-l a!~ Hi gh D-e ns1 t :;' F'.1e,l Range 'leGt, .Ja.n 
1 762 , p. 12. SD P in Vol 3, this hi s 't. 
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The Avrocar J a ground effect vehicle, was manufactured for 

the Army under USAF Contract AF 33·(600)-3796. It was an uncon­

ventlonal alrcraft \vi th a circular planform. Take-off gross 

\'le1ght was 5;, ;680 'P0W1d~ which included 840 pounds of fuel and a 

pilot. Avrocar was .powered by three Continental J6g ...T-9 engines 

each rated :a.t 927poW1ds stat1csea level thrust. Together" the 

engines aoted as .a gas generator to drive a centrally located 

turbol'otor. A1rflo~led fro.IIl thettirborotor thI'ough radial duets 

.and exhausted out through vaX'ioos Gomb1nat10ns of annular nozzles 

and jets depending on the flight regime. 

Avrocar was equi-pped \'lith a 'focussing ring control s;rstem 

for hoverL,g fllghtdurlng the ·first evaluation on 4 April 1960. 

r·'iodificat1ons \-:ere 1::mdertaken in 1961 to add a separate control 

system for · transition and hlghspeed flight. The second eval­

uation on 9 June 1961 was perfo'rmed to determine if the change::; 

effectedthc aircraft 1n its hovering and 10\</ speed regime. 

Deckert and Hodgson round the a.ddition of a high speed 

<:;ontrol sYBtem produced an adve it' ~e a1'fect upon performance and 
6? 

cOI"strol of the avrocar during hover1ng and 10';1 speed flIght _ J 

t-"~x1mum airspeed dropped from 30 to 20 knots and ground cushion 

instab111ty occurred at a lONer height (anything over l~ feet). 

It/hen 	 the avrocar was flown over irregular terrain and a large 

d1 tch during the test, there ,,'/as some eVidence of an under­

pO\·,ered conditlon and a major problem from !'ec ircula t1ng oe'\) r i s 

63. 	 YrC-TDR-61- 36: ;;.vrocar Flight Evaluation, Jan 1962... p. 12. 
SD Q. in Vol 3 .. ':;-,is r!ist. 
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(grass, dustJ \·;ater J and sand). Correctlon of these problems 

a.long with modifications to the control. system and the propulsion 

sy-stem wa's to be made before a ground effect trans! tion into t~if.h 

speed flight could be demonstrated. 

S-62A Heli-copter Eyalua tion 

From 19 tru-ough21 September 1960, five test flights for a 

to·taJ · 10 hours were 1'lm-)n with a cammer,cial model S-62A helicopter 

at theAFF'l'Cto determine its general flight charac teristlc3. j'IT. 

Kenneth R. Ferr.ellwas projec t e't1g:tneer and Captain Paul J. Balfe of 

USAF, was projectp11ot. 

i"lahufacwred by the Sl}corsky Aircr~ft Division of United 

A'1rcraft Gorporatioh, the S....62A was powered by a single General 

Electr1.cT-58gas ,f 'ree turbine engine. Basic \'ielght of the a1r­

·craft was 5 J 032 pounds Nith a useful load capability of 2 J 468 

pO'\.U1ds _ The S-62A was essenti,ally an i!TJProv€d amphibious~ tur­

bine powered model of the H-19 helic;opter using many of' the same 

dyn~mlc components. 

In the five flight ten hour test, AFFT{! personnel found the 

S-62A pos3e,ssed good flying quali ties. Sideio,'ard and rear-..!iil-· ·; 

flight charac teristics were excellent. Controllabil1ty ', Ias 

acceptable about all axis and the plane was easy to fly. ['''!ajor 

shol'tcomings 1n flying qualities \';cre high pedal forces and poor 

64dynamic la.ter.?.l direc tional stab!li ty during c lir,lb. 

64. 	 Hq AF?TC-TR-61-8: Limited Stabillty and Cont:r·ol Eval·..,!E.: ~,ion 
of t le S-62{ Heli(;opteT' ~ t·:9.t' 1961, p. 15. SD ~ in Vol 3J 
this h ist . 
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YHe -lA Flight Evalua tion 

Flight eva1uatj,on of YHC'-).A U.S. Army SiN 58-5514 was per­

formed by the AFFTC at· the Vertol Divis10n of Boeing Airplane 

Company, ·Philadelphia. Pennsylvania, between 28 June and 7 Jul:y­

and 4 and 10 September 1960. Twenty-five flights for a total 

22 hours and 35· tn1nutes·were required to evaluate general fly-

1'ng qual1ties o f the he1icopter. l'IJ'. Charles C. Crav:ford ~/as 

projeo t englneerand Majo,rHodgaon t...as project pilot. 

Th!"ee YHC·IA helicopters were built for the Army and 

fee 'l;Uf'ed rear ramp loading and the capability of carrying 26 

passengers and a cre',oI of three or 15 litter patients, t'~IO medical 

attend.ants, and a .e re..., of three. The YHC-IA \'las the second model 

of the Vertol 107 series" It ,..as a t;./in tur-bine ~ tandem rotor 

(t~/O 3 ~bladed rotors), tac tical transport. ~qO General. Elec tric 

T58-GE-6!'ree turbine engines rated at 1. 050 shaft horsepo~ler 

at sea level powered the YHC-IA. Des1gn gross we1ght ~·;as 15,35C 

Founds. 

The YHC-1A according to test; personnel was an advance in the 

art of helicopter design because of 1 ts good handling ql.lalif-.ies, 

positive d~,...namic stability , and lo",'i vibration lev·?ls at high 

speed. These attril';'..l.tes coupled \'; i th 1 t::; rear I'<Hnp lOading, 

tl'lo-e!'lgin(:' reliabi11ty, easy ac.cess for ma1nte!'l.ance, high ratio 

of c argo vol\..in~e to airfr2.!7l.c volume, and adequa te '.'leigh t lifting 

ability made the YHC-lA one of the most 0p2T·at10nally suited 

c 



113 

helicopte r s ever tested by the AFFTC. 65 

t1ajor- features of the YHC-lA which .....ere not much desired 

by test personnel included a reliance on the stability augmen­

tation sy~tem (SAS) for .stab:1.11ty and control J inability to use 

full engine po.werbecauae. of tranSmisslontorque llm1.1;.s (1700 

shaft . horsepower at 25S, . rotor revolut1on& per rI11nu:te). and a 

slo'/I beeP trim rate . Also. there was an excesslve . revolut1ons 

per minute dro9P dut'lrig power appl1cation which could lead to 

loss of generator output and a dual stability augrtlentation 

sys,tern u-.alf'Uilc tion. In a11 J 15 recorrunendations were offered by 

AFF'i'c personnel to increase the YHC;,...lA operationally. 66 

li-:-43B ~'iod1fiedEmpenn~ge Eyal-ua t:1:.on 
- . _ . . ' . 

A 11m1ted compara.tive evaluation of rotor ·blade--to-tal1 

clearance and stabilit y and control of a production H-43B and 

one with a mOdified empennage (vertical stabilizers lo.,;ered 14 

inches and equipped wi th 10 inch frangi ble fiberglas tips) ~,'as 

conducted by the AFF'J?C during June through August 1960. Flights 

\'lere made at the AFFTC and a.t the Kaman Aircraft Corporation 

f'acf11ty in Eloomfield. Connecticut, 21 at the AFF',rC for 15 te~t. 

hours on 58-1849 to obtain baseline date on handling qualities 

of' H-4 3B' .S \~ i th the original empennage and 11 at BIooi'TI.fiel d for 

12 hours and 30 minutes on 59-1548 .,;1 th a modified Cmp€ l"lnage. 

Project engineer was [.Jr . F'errell and project pilot vJas Captain 

Jimmie S. Honaker. USAF. 

Hq .4.FFTC -TR-6 1 -1: "inC-H. Flight Eva l uation, Feb 1961, 
p. 31 . S9 S i n Vo l 3, t his his t . 

66_ Ib:ld ~ p . 3 2. 
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The H-43B modified emp~nnage was developed to correct rotor 

blade ... to-tail inter.ference which resulted in aircraft groW1ding 

and sllsPension of Category II testL'1g en 4 May 1960.67 Ferrell 

and Honaker determined thernodH'ications increased the blade to 

tall clearance 5uf.f.1clent to make inter.fe:cenee very remote. 

Flying- qua~itlea oi' -the helicopter ~1th modified empennage Viere 

acceptable for serVice'use as long as the directional stability 

augmentatIon system ',-Ias operating at the optimum setting used by 

the _proJect ~testpl10t. HO\-leve·r J Honaker advised that the H-43B 

should not be flo,·/O except for :flight te·st or pilot familiarization 

wltn an. ihstruc tor pilotabo~rd \·;hen the direc tional stab1li ty 

augmentation system was not working. 68 For static directional 

stabll! t;;~~as poor during autorotation wi.th the directional 

stability augmentation system working and completely unsatis­

factory ".,1th it inoperalt1ve. 

Add.i tional 2tabill ty and control deric lenc le s ~'lere pOinted 

out by test personnel that were particularly apparent 1n low 

level ope·rations. But these def'lcienc ies not'"'! thstandlng, the 

test dlaclo3ed! the modified H-43B ·~:a ·s a nuch lmprov~d helicopte;:-' 

for re Ecue vJork a thigh alt1tude s . 

YHU-IB Category I Tests 

categor-y I performance, stability and control tests were 

CO!":clUC ted en YHU-lB SiN 58-2078 at the AF?'"j'C from 5 OC tober to 

1 rJ::vern-~er 1960 to determine if the heli(':optcr met perfor!'1.a.;-,:::2 

67. 	 See p . 126 and 127, Hist of the APFTC, Jul - Dec Ij60, for' 
a. d i3Cr-iption of' the R-43B and a -report of incidents. 

68. 	 He AFPTC-TR-60-21 AddendUln I: H-43B t~odified Empennage 
Evaluatio n , i'·:a y 196 1, p. 18. SD l iF. Vol 4. this iH2.t. 
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guarantees, E1ghteen flights \'iere made for 24 hours and 40 

minutes 	total flight time, Captain John F. Westphal, USAF} ·I'lasL, 
project e:cg1..'1eer and Captain Balfe was project pilot. 

The YHU-IB tolaS a single lifting rotor helicopter \111 th a 

. ; 
; 	

conventl.o·naltall rotor manufactured 'by Bell Helicopter Company J 

F'o!"t \';'orth l Texas. Pm'ler was supplied by a Lycom..1.ng T-53-L-5 

gas turbine engine rated at 960 shaft horsepower on take-off. 

Engine fuel control was trimmed for the test pt'Qgram so the engine 

would produce 1,100 horsepower. the same .as production 11;..Gd~l 

YHU-llI' s. Design gross ~;e1ght was 6,600 pounds. 


Ply"ing qualities of the helicopter were termed verry good 

. ; 	

and cons'iderably improved over ea:r-11,et' HU-l Series. 'The Yh'U-lB 

met all contractor guarantees ~or range. hover, cruise speed, 

and service ceil!ng. ~lhen compared to the HU-IA, the YHU-lB 

1rlaS improved in al ti tude performance, cruise speed, range, and 

load carrying. abi11ty. But fuel capacity at 165 gallons \'las a 
, 6911 ttl.= stlort for flights under instrument conaitions. 

Universal Aerial Rerue11ng Production System 
Sui ta,!:,:Hl ty Te~t ~.f1 th F-IOO Alrcrsft_ 

The AFFTC originally tested the Universal Aerial Refuel ing 

(UJ_R) System for F~ lOO aircraft from 27 i',1a:{ to 4 A.ugu,st 1960. 70 

Prototype equipment was used for the test '.'lith the idea t hat ::t 

b.r-ief fbllc:'l-on test \':QUld be conducted \,'hen a proGue tion !nOdel 

UAR package became available. Fletcher Aviation Co:rpor,9.tlon, 

liQ AFFTC -TR-61- 39 : Yh'U-l13 C~.t,ego!'y I Performanc €-) Sta i l_t"l 
a nd Control Tests J,Jul:i 1961. p. 1 4 . SD 11 in Vol L;, t h i s hl:,t. 

70 . Hi st of t hE: AFF'IC; .}I,ll - D~c 1960 J P. 130. 

1. 
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manufacturer of the UAR, partially modified the original test 

i. temto bring 1 t c 10 ser to production configura tlon and the 

AFFTCne1:; ser.ies of tests began 20 October and ended on 1 

Novelrtber1960. 

Testauthor1ty was AROC message RDRTT-1-1-4-5-E, 1 April 

1960J and confiIinedby ARDC 'I'est 'D1rec tive 60-'102. Loc'a! test 

'authority 'IJas. A?FTC Project Directive 60-l56~ 5 ApI'1! 1960. Iftr. 

·Laurence P. Colburn \>JasproJec t e'ngineer and Captain Hank.s the 

project pilot. Thelr.object was to evaluate operational suit­

. bilityand maintenance. requlrements of the ne\',' UAR production 

package J invest1gate d1·5crepanc1esnoted in the o'riginal test 

pr,ugram.) and select a, flnaldrogue con:figurat1on for the F-IOO. 

DI'O~ues t~8ted were the Fletcher Aviation Corporation (FAC), 

na:lmo,..Victor, lIMartini" ~ and the ;"/inglet. Tests proved the liAR 

package sats1factory for operat1onal use except for drogue­

stabi.l-~tor clea.rance. Stab11ator and drogue damage was held to 

a minimum by cycling the drogue 1n the optimum 250 to 275 knot 

j,ndic ated airspeed range. The II Nartinl" drogue \'laS found to 

be unstable without arm weights) 'flould not blossom fully ~'r-hen 

ann weights ~'iere used, and was unsatlsfac tory genet·ally. Tests 

of the Dalmc-Vlctor and i·;lnglet disclosed these drogues to be 

the mos·t sui ted for operational use in the UAR \'11 th exten~ion 

and retraction in the 250 to 275 \mot range for optir.lum 'St,ab11­

ator clearance} l 

71. 	 Hq AFPTC-TR-6o-69: Unh'e:!.~sal Aerial R'Efuf:l:ng Produc tion 
System Sui ta'olli ty Test Ni th F-100 .i:;.ircraf't, December 1950 J 

p. 29. SD BB i n Vol h , this hlst. 
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'The l~rre5tingGable Pop-Up Device 

Purpose of the protot-ype .~I'i'estlng Cable Pop-Up Device 

tests at the Al'FTC \'ias to investigate feasibl11 ty of a pop-up 

device t.o cngag.C' unmodified aircraft as well as aircr-aft equipped 

-.... ith a1.' r estin{S hOO}H). AROO Test Dlrec tl ve 60...,86 authori,zed th15 

test ,·:h1chbega.h 1nSeptember and ended in December 1960. flFFT'C 

proJec tengineer ~/as i·lr, Frank N. Lucero. 

The sys.temused for this test Nas an engaging device \;hic h 

pneumatical1.y ejected a pendant cable from a trough 1n the run­

\':ay 00 an :er.gagement point ona moving aircraft. It "'/as ins.talled 

in an iflacti'le runway at EQ:,-:ards APE by Rc;;;carch Incorporated, 

Hopi{,lns .. iU nnesota. Research Inoorporated also des1gned, main-

t'alned~ operated, and calibrated the pop-up device. The AFFTC 

IT:an agedthe test and provided engineering respons1bili ty n!ain­I 

ta ine d t he BAK~6/F27A a b so roe r . and rl.lrni s hed· te s t al_I'c raft and 

pilots. Hright Air Development D1 vision fUrnished a l1aison 

engineer for technical ass1stance. 

An F-8L~G, F-100 J1 , and a B-47 ·.·..ere the alrc r'aft u:;ed to 

conduc t thi s j.nve n tiga. tion. Forty- :3ix engDJ Gc mcn ts i'Jere CC>;'l ­

ple t ed at GPc cds from 11 to 164 kno ts true ground3peed . All 

but 51)'.....'ere successful. 'l'hree unsuccessful engagerr.ent[; ',';er~ 

the result of switch, mats not being actuated b y the aircra ft 

nose ',Jheel, one \·;as due to an i mproper con t rol panel :::;ett1ng, 

and onE: occu r red ~-J1th tIo~o 275 gallon mid'vling tanks attached to 

the F-lOOA . 'r he r e 1.aining failure ...,as incurred by attempts to 

.1 

, • • , • " • - ...; , .... ' # .. ' ~ ~. • - " • ~ 
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er.gage the B-47 re~!' main landing gear I't'hlch was later determined 

to De impossible. 

Airct'aft main gear engagements i!lere demonstrated ,.;1th the 

F-:).OOAup to 143 knots and were limited only at this speed by the 

st::-'engthofthe rum...ay . pendant cable attached to B.AK-6/F27A 

~absorber. ~ngagements of a hook attached aft of the main gear 

I'o'ere c'ompletedup to 164 knots. Alxcraft damage on the F-84G 

and . F-IOOA ~jasa: fe~i dents causeci by the cable~ but the B,..47 main 

gear . el"l.gagementattempt re suI ted in ex:tensi ve \>Ihee I door dama~e. 72 

HO Ne ver, tests proved: the pop-up device would engage either the 

main landing gear of most jet aircraft or a short hook attached 

to the underside of the fuselage behind the main gear. 

AAalyt;lcalInvestigatlon of the Effects of Vert lN... l 
Wind Gt"adients onHlghPerforma,nce A1Ter,aft 

t·";r. Vincent A. Gro sso J an Aeronautical He.search Ene;ineer 

'Ill th the Fl1ght Test Englneering D1. vision, Direc tara te of Fl:igh t 

Te·st, AFFTC J prepared a r eport f"or ';i.lnd correct1.on dlu'ing airc raft 

flight test. GrossQ noted in fllght te~ ting ;I'":igh performance air ­

craft, the ra e,e of change of spec i fic: energy ":as u sed as a mea::;urc 

of performance capability. Vet·tical \!lind gradients effec ted th is 

parameter a.nd caused performance to be improved. or d p. g:!·ade-d ·,.,hen 

flights Vlere made 1n thG lr presence, 'I'lhen flight test data ,'las 

ga t h8!'ed under s uch condit i ons J the information obtained had to 

be correc t ed for the vertical wlnd gradient effect if a general 

72. 	 HO AFF-TC -'I'R-'-1-17: The Arr e3t l ng Cable Pop-Up DC! vics I Af-: :'il 
li6l . p. 28. SD CC in Vol 4, thi~ hist . 
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compal'ison of day to day test resul ts ~Jere to be made on a 

standard baGis. Grosso def1:ned a vertical IIJlnd gradient a,s the 

rate of change of the hor1zontf1l component of wind velocity as 

a ·function .of alt1tude. Hesa.1d an aircraft would experience a 

gr~dientefrectlf it ...ias climbing in any wind condition ",here 

the i.dnd VIas fixed irt 'magnl tude but changing 1n direc tion, fixed 

in direction but cha,ngirtgln .ma,gn1tude, and changing in magrd­

tude ,acTld direc tien. 73 

The I'eport prepared by Grosso illustrated the importance 

of l..l~nd gradl{!nt effec ts and discussed a convenient and accurate 

means of COI'rec t:li.o-n. Pertinent equations of mot1on "Jere der1ved 

and' solved, ' on an IBt~ 704 digital computer programmed to calculate 

the perfor.mance of a hypothetical r'iach two airplane fly1ng a 

particular altitude . - true airspeed profile, both in the presence 

. , 	 and a;bSeTi,ceof vertical wind grad1ents. The derived correc tion 


equation 'lIas then appll·ed to the calculated climbs obtained 


. t 	 under the gradient condl tlons. Correc ted climbs \·;hich resulted 


were then compared to the no wind climbs obtained directly from 


the computer. From this and other comparlson2, an evaluation 


of the accuracy of the derived correct1on equat10n ',;8[' obtained, 


The end. result. \".'as an extremely accurate method of' correcting 


,] 

:~,I for the effects of vertical wind grad1ents prov1ding reliable 

wind informa tion '.\'as available. 74 

73. 	 HQ AFFTC-TR-61-11: P-..naly tical Investigat10n of the Effee t~: 
cf Vertical \-lihd Gradler,t,f; on !:figh Performance M..re raf t, r·1a r 
1961~ p. 1. SD AA 1n Vol 4, t hI s hlst. 

74 . 	 :ibid. 
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Chapter 6 

THE X..,15 RESEI\RCH AIRCRAFT PROGRAM 

Thl s waS' 8 JO in,t 'Na tlol'1alAeronautlc s and Space Adminl s tratlon/ 

, ,Ali-Force/Navy project. Itsbegllmlngn'laY be traced back to June 

·1952 when 'the ,Nat:Lot)~lAdvlS0ry Committee for. Aeronautios (NACA), 

.. f6:re~~'rot ·theNa~tlohalAerona.utlc Band Spao,e Administratlon 

· . (NASA').:Qe$~ s,tud1es of~pace f~1g-ht to, . determine methode of 

ex-plorlng ··proble_mB~ttend.antto spac'e flight. l By 1954 NACA 

'. id.e'riti-1";1.ed1tBt~chblcalareasar concern. Included were high 

-te,mp'eratu~e. strtictures1 hypersoniC aerodynamicB-, ,sta,b11ity and 

~ontrol, -and ·,l>l:J,.otage .It was now 'necessary to detepmine the 

·e.ftent to 'which An ·advanced ·re.:!earch :alrcraft couV~ contribute
.' . . 	 . 

to : ~iOJ,~tl0rt . af: problem;! ···a:l;i-e,a'Oj- -1dent1fled. 

NACAstudies ·dlsclos,ed that development of a manned vehicle 


to exploreidentl!'la:ble probl,.emswas whOlly feasible. In con­


sequence' on 9 Ju·ly 1954, NAGA pre,5ented a proposal for a cooper­


at~ve X~15.project to the Alr Force and Navy. A memorandwn or 

understanding was completed and signed 1n Decembl?r 1954 which 


gave NASA technical dlrection of the project with advice and 


atJs1stance coming from a "Research Airplane Couunlttee" compoeed 


of' r'eprese'ntatlves of the Air Force, NASA. and Navy. 2 Adm1n1­

stration of the design and contruction phases were assigned to 


the A.ir Fe rc,e . 


1. 	 Hil:lt of WADe, 1959, Supplemental Vol III, Development of 

the X:lS ~~esearch AIrcraft 1954 - 1959, p. 1. 


2. 	 Ib;ld, p. 9­

5 -	 1 
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Bell, Douglas, North Amer1can, and Republic b.1d to build 

the blrd. 3 North American Aviation, Incorporated, won the 

competition 1n September 1955 and later was awarded a contract 

to build three a1rcraft (USAF Serial Numbers 56-6670, 56-6671 

& 56...6672). The X-lS research vehicle was to be air-launched 

and propelled by a 57,000 pound thrust rocket engine developed 

under' setJarate contract by the Reaction .Motors Dlvis1on~ Thlokol 
4

Chemical Corporation . However, two XLR-ll engines, each the 

same as the s1ngleengin.e used in X-I roc-ket research a.1rcraft 

but mod1i'led to develop 8,000 pounds thrust each instead of 

6,OOOas'1n th~ X-lis, were scheduled for use in X-15 aircraft 

in1tla1. portier-ed fl+.ghts g1ving the advantag.e of a tried and 

proven I'ocket eQgine for early flights and to allow development 

time for-the xt.R"99. Reaction T-totors was also manufac turer of 

XLR..ll engines. 

Edwards AFB \'la8 selected as the location where the X-15 

flight program would be conducted and the first X-15 arrived 

by truck at the APF'TC on 17 October 1958 from the North American 

Aviation facility in Inglewood} Cali~ornla.5 In the meantime, 

two B-521 S (NE-52A US.~, F SiN 52-003 and NB-52B USAF SiN 52-008) 

had been modified to carry the X-15 to altitude. 

FOr many months prior to delivery of the X-IS to the 

'N!\SA/AF/Navy Joint Test Force at Edwards AFB engineers '.-Iere 

3. . I,~.tJ" p.. 16,
1.;., ... p. 21.' J 

5. 	 'HI'Story of t he AFPTC , Jul - Dec 1958, p. 169. 

5 - 2 
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prepar.1ng a flight program for the aircraft equipped with dual 

' 'XLR.,.ll engines. Three maJor areas for theprGgram were (1) 

prela,l,mch covering . ground support equipment requirements, mating 

·	 wlththe B-52, servj,c1ng, preflight check list, and other 

operational items; . (2)power.ed .f1.1ght:s 01.' the X-15, and (3) 

t'ec.overyo.f the X:..1S · includ1ng range requirements, emergency 

operation; . an~ land'ings .6 Ma,Xirinlm' use was milde of analog and 

dig! tal CO.Ii!...,ilte·r:l topl"e(iic t the X-15 ' flight envelope and a 

slx-degree-01'..,..freegomsnalog ~imulatorof 'North meric·an ,was 

u~ed .todetermine .pIlot .t eCluilques necessary to reach maximum 

speec:tand altitude .and to, define range reqUireme'nta for each 

f l ight. 

Asflhally conceived, the flight te.st :program consisted of 

twophaaes: Phase .1, contractor demon.stration flights, and 

Phase II,NASAjAF/Na:vy JolntTest FOrce flights. All 1'11ghts 

from the 1'lrst captive on 10 March 1959 through Fl1ght Number 

56 on 15 December 1960 have been reported in AFFTC semiannual 

histories. Logs were kePt also recording data Which were 

pertinent to each flight. 7 Flight Number 54 on 6 December 1960 

by North American test pilot Scott Crossfield in X.. l5 USAF' 

SiN 56-6671 equipped with the XLR-99 engine completed the 

No~th American Aviation contractor demonstration program. 

NASA pilot John B. McY~y was up for hiB second familiar­


ization flight on 11 January 1961 in X-lS USAF SiN 56-6670 


6. Hlsto~· of the AFF'r{:) Jul - Dec 1960, p. 67 . 
7. Flight LOg #1, X-IS Program. Append1x B. 
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eq1Jlpped with dual XLR-ll eng1neB~ but cancelled to a captive 

flight four mtnutes prior to launch when an X..15aux1liary ,power 

UIlit failed. McKay w~sre.acheduled on 1 February and made an 

uneven·tfulpowered fllght, Major Rohellt tlf, Whlte. USAF J using 

thesameX-15 On 7 February pushedtne.ll engines to a 

maxim\llll speed of ·2 .. 275 ul11es' ,per hour. This was the fastes tspeed 

everachievedwlth ~.X~15 powere~ byd:ual~';;'ll ehginesand 

was acc.omp11S~47dwh1Iesimulat1ng a flight pattern to be used 

later w1th the X..l~r : eQ.ulpped wtth the largerxtR...99 e.ng1.ne. 

Following thefllght by MaJorWh1te on7 February, X-lS USAF 

SiN 56~6670 was returned· to North A:merlcanAviatlon for modifi ­

cation andj,nstallaticm of the XLR-99 engine. 8 

Rev1ewor X-15FlightsWlth DUal XLR..l1~£nes 

Major 'Wh.lte l ·s flight .on 1 February 1961 completed the flight 

program for X-15'sequj.pped wlthdual XLR-ll 'engines. Accompl:1sh­

men,ts in the two ye~:r span since the first captive .flight on 10 

Marc"'! 1959 were too numerous to detail herein9 However, areas in 

which major ac·hievements and investigations of the X-15 made 

1nit1ally included aerodynamic and systems checks. compatabiI1ty 

of the B-52 carrier aircraft and the X-IS. f"u.nc t10nal checks of 

subay~tem6 to 45,000 feet alt1tude, and systems and subsystems 

operational checks at various altitudes to 38,000 feet. 

8, 	 i'I1stof Flight Teat Efi.gin_eer1ng Div., Dlr.ec torate of 
Flight 1'e~t, APFV:rC, Fob 19b1 ­

9. 	 See Appendix B ,and semiannual 1'"t18to:ries of the AFF'fC s1nce 
January 1959 for details of each flight. 

5 - 4 , 
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When North American Aviatio:n, the contractor, and their 

test p1lo 't., Scott Croasfield~ fel tthat all W-~8 r,eady for free 

fllgt}t (glide) the X-15 was launched f'rom its carrier B-52 8111;'­

cra!:'t (m :8. JUlie 1959 to check f1:ight characteri.stlcs olf the 

, rOCKet research a11'pl~e.Nextcame the fl~st powered flight by 

C'rcsBf'~eld On I? Sep,tember1959wh~ch pro've<i the capabi11tie s of 

dU8.1 XLR~llenginesto . pOwertheX,.15 £or pre1·iDi1naryirlvesti ­

gat10ns andp~lot ram;111a~lzat1on. DuI'tnS all the captive and 

glide an.d powered f11ghtsofthe X-lSI bOth NASA and the AFFI'C 

supported NOI'th .American Aviation In data gather1ng activities. 

Of particular lmport,the-thlrd powered. flight by North 

American Av.1'~ tlon uSing X-.l5 USAF S/N 56.-6671 on 5 November 

1959 f.a,11ed to ach:1eve its obJ~ctives. One of eight chambers 

lnthe two XLR.-:}..l eng1nes exploded at ignlt1.on following launch 

i'romthe n-52carr1er. With a fire in the lower engine .area, 

Crossfield jettisoned his fuel and made an emergency landing on 

:Rosamond Dry La)ce instead of Rogers Dry Lake. The fuselage 

ruptured just aft of the pilot compartment when the X-15 landed. 

NASA test p1lot Joe Walker made a flight in the X-l5 on 

25 March 1960 to inaugurate the NASA/AF/Navy flight teat pro­

gram. By m.1.d-1960, North American Aviation flights as well as 

NASA/AF/Navy p1lot familiarization flights were r~veal1ng 

considerable data such as ballist1c control system informat1on, 

biomedical ~ta (helmet vcreus suit pressure and suit versus 

cockp1 t presBure) J and stability J control, and performance 

5 - 5 
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characteristics. EAch fl1ght by August 1960 also was expanding 

the X.;,.15 speed~d altitude envelopes. Then, on 4 August 1960, 

JoeWal}cer \p11otedX-15 USAF siN 56,..6670 to Ma,ch 3.31 or 2J196 

miles perhour'.--the fastest · s,peed ever ·attained in a manned 

aircra.ft . :.MaXiJinuDa.l t1tude a ttempts -fol·lowed ~d on 12 .August 

1960 MaJor Wh1 te .s.hotX-15 :USAF SiN 56-6610 up to 136,500 feet 
. , 

' al~ltUdeJ ahel~ht . which waste '~tandaB the · ma.x~a.ehleved 


.. in ·an 'X~15 eQ.u1PJied.. 1Il1,~ ' dualXLR-.;.l.l engines. Major Wh:1te alao 


ra1sedthe. !U.%'imwn . spee,d usingtheaame X-I5 with dualX!.R.;,.11 


engines t02, ,21s miles ·perhour on the 1 February 1961 fl'1ght 

mentioned previously. 

All of thesefllgnts were .prov1ding valuable ata,bl1ity 

lnf'ortri3.t1.on -which was te'lemetered back to ground stations. 

~reoverJ aerodynamic hea.ting data was obtained during Joe 

Walker I sflj;ghto r 4 August 1960" Aerodyoamic heat build-up 

1nv:estigat1qnB cont1nueo the.reafter with the X-IS held at 

Mach 3 o,r 'better f orsu3tained periods. 

For the remainder of the XLR-11 equipped X-IS flight 

program, £'amlliarlzatlon flights for other X-15 pilots 

occupied the majority of the program. P1lots other than Joe 

Walker, Majo·r White, and S'cott CrolS5field were Md.jor Robert A. 

Ru&l1Worth, USAFj Co~der Forrest S. Petersen, USN; and John 

B. MCKay and Neil A. Armstrong both of NASA. Important investi­

gations i ncluded biomedical monitoring of pi1ots, X-15 stability, 

contrul, and performance ch..racterlstlc8, aerodynamic and struc-

tU!'Gl heatine;, ~d flight characteristics of the X-l5 hypersonic 

5 - 6 
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flow direction sensor' (sometimes referred to as ItQ-Ball ll and 


Uhotno,se 'l ).,--an air .direction lnd.1caWr developed by the 


Nortronics DiviSion., Northrop Co~poratlon. Q-aall was designed 


toaldthe pilot1n atmosphereexlt ~dreentry:. It was shaped 


s.1m1l,ar toa balllst1cnose, coneand lDOuntedln f ,ront of' the 


X-15repl:aC1ng the needle"';11kellose, of earl!. lerfllghts. 


Two of'the JJ,lDst~lgnlflc-ant areas o:fb1oastronau,t1c.or bl0­

tnedlcal.mon~,tprlng -of the X-IS program involved , t.lte pilot's 


personal , equipment an~the C'.pabl11ty of med:1e~111 monitoring the 


pilot during flleht; ' TheMC~'2 ' fullpres:;ure su:tt.. a product of 


the David Clark company, was the f1r·stoperatlonal. full pressure 


suit used in a r~lghtde,monstra,t1ontlrogramof a rocket research 

, ' 

aircraft. It was speclficallydeslgned to rae!l.1tate in-flight 


medical moniwrIng of ' the pilot. 


~elemetered physiological data was received on the ground 


and 'rec-ord~dOnboa:I'd an a'lrcraft for the first time m the 


. 96 10
Un1 ted States during an X-15 .flight in early May 1 O. Since 


one of' the research obj'ectlves of the X-l5 program was to obtain 


quantitative phys1ological data dur1..!'lg f11ght. respiratory rates 


and heart rates were quantitatively recorded during the next 


12 months. Review of the data collected disclosed that no 


physiological barrier to manned space flight existed. 


10. 	 Ha AFFI'C TN-ol-4: Biomedical Monitoring of the X-15 

p'rogram, r'!ay 1.961. Prepared by Lt Col Burt Rowen, USAF) 

life. Chief, B1oalltronaut ics Branch, AFFTC. SD "Eu in 

Vol 2, this hl st. 
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, NHSA(AF/Navy X~l~ F11~,ts ,with the X,LR-99 Eng;ln~ 

Prom the 7 Fe-bruary1.961 i'lJ.Sht of r·\a,jor White in X-15 

'USAF SIN 56~6670 .Jl ,only X .. 15 USAF SiN 56-6671 -equipped with the 

larger' XL:.~-99 _engine was used wlbil 30 -June 1961. Major Wh1te 

I).ttemptedthe':f'irstNASA/A.F/Navy X-15 fl1ghtw1th the XLR-99 

englneon 21 February -1961. ::6ut he lost his cabin pressure and 

c8...'1celled! thefl1ght -three minutes prior to _launch. In a second 

attempt _o'n 24 FebrUary I Major White again ,cancelled, this time 

just twomin.utes -prior to lau,nch:,whenamal,func tlon occur!'ed in 

the stablepla.tfoI'Dl. system. Major\4hi te :finally achieved 

success on 7 l-~rch when hecoii"lPleted the f _irs-tNASAjAF/Navy X-IS 

flight with anXLR-9geng1ne. Re ,a :tta1ned ~/905 miles per hour 

w1_than -etigine ,bur.nlngtlme -0[125 seconds at 75.000 feet 

altlt\ide. ' Maxlmumaltltude was 77.000 feet and IllBJdJawn temper­

atu.re measured d1ilr1.nga~todynam1c heating was 675 degrees 
. -11 

. FahI'enhe1t~ 

Joe Walker of NASA att,empted a maximum altltude flight on 

21 March but cancelled due to an electrical faIlure between the 

X-l5 and the B-52 carrier aircraft. Major Jor~ E. Allavle~ USAF, 

pilot o£ the B-52, elected to land 'the B-S2 carrying the X-lS 

Without jett isoning the X-15's fuel load since he thought take­

,' J 	 off for a second try or the mission would occur within a reason-

sole time. When landlng,the B-52 brake parachute deployed but 

t. 	 diSintegrated. Major Allavie applied heavy braking which caused 

c. f'ire i .n the B-521::; ,.;heel carriage but the fire was quickly 

11. Fl1ght Log #2, X-15 Program. Appendix B . .. 
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extinguished and there were no casualties. 

This flight of 21 March was reset for 30 March w1 th Walker 

again at the controia of the X-15. LaUnch was made without 

incident andWa1ker went on to ach1evea new tuax1mum speed of 

t-tach 3 ~95or2~756 lniles pall hour by ho:ld:lng the XLR...99 engine 

to 75 ,perc'ent ful'lthrottle for 79 ~econds . Walker zoOmed the 

a1·rcraft : toan_ewJ$;xi~alt1.tude of 169',600 feet folloWing 

engineburn-'out ,an(the experienced a we:1,ghtless cond'1t1on f'or 

apl?rox1matelytwo -minutes. ,Hcittest teMperature recorded on the 

X-l:5'ssurf'aces was 530 degrees , Fa.hX'enl'lelt, Also, the newly 

,de_velopea ,AP!22S ... 2 , t'ull pre~sur.esUJ.t was worn for the first 

tline 	dur1hganX..15F11gb.t ,12 

Major Wh1te ·on 21 ,Apri'lwa'~ ne~t to pilot the X-15. He 

launch~q at 4,5J OOO ' ~eetand d.ropped to 37." 000 fee t in 30 seconds 

before the eh$1l'le ignited. Using f'ull ' power f'or 67 seconds at 

, '" 79,000 feet ,, ' Io1aJoF '\ilh1;te attained a speed of Mach 4.62 or 3,074 

nules .perhour. Ta.!l surt'aceG of the X-15 registered 657 degrees 

Fahrenheit during the speed run. Maximum al tl tude wa 3 105 J 000 

t'ee't wltb the pilot going weightless f"or 60 seconds. 

Walker attempted another f'11ght on 19 May, but cancelled 

two seconds prior to launch when his radar beacon went out, an 

aux1liary power unit fa11ed, and cabin pressure difficulties 

arose.13 Walker's next try on 25 May was success~l. He hit a 

12. 	 Hlst ofF;L1gn; _Testr.a:ineer1.ng, Directorate .of F'11ght
Test, AFPro" ltar 196 . 

13, 	 Interview by a,ut-hor Wl th Mr. R1chard J. Harer J Manned 
Spacecraft Office, Fl t ght Test En,gine'ering Div., Dlrec to­
rate: or Plight Teet, AF'FTC, 13 r·1ar 1962. 
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n~w ma.x1Il1).l11l speed of 3.. 307 miles per hour (Mach 4.9) at 90 .. 000 

.t:'eet wh1leus1ng 73 seconds of 87 seconds engine burning time. 

MajoJ:" Wh1-te wa's upaga,1n on 20 JW1e, but this fl.ight was · 

caIlce.lle.d 'nine tn1nutes ' before .launch .dUe to a· malfUnct1on1llg, 

awcii1a,rypower un1.t. Whltew8s rescheduled and Bucce:Jstul;1y 

.flewon 23 :JUne. At: an ·a"1t1-tudeot' 9'7 .. 110 teet and the engine 

on .rull throttle for 75secOndsbtiItiling t1JiLe ..Major W}'iftepushed 

the X-15 to MachS.3 (3j603, miles :·pe~hour) . . H1'ghest altitude 

durj,ng the f:ligh1;wa~ 101 i 700 and ~1DiUmtemperature or heat 

onsurface's ofth~ :X-:-1.5 ')'Ias 83,0 degrees Fahrenheit. Velooity 

-Onthls:!'ligh:twasS J 285 f :eet per s.econd.,14 

,North .American Av1ation returned X..;15 USAF SIN 56-6612 om 

l5June froin thefrfactorY1nIriglewood to their f'11ght test £"ae1l­

1tyA:t theAFFTC. Th1.sa1rplarie ·had been Wldergo1ng md1f1cat1on 

and repalrsince 1:twas sever.elydainaged by explosion on 8 June 

1960 during an Xr.ll ..99 engine ground test .fl.ring at the AFFTC .15 

By 30 June 1961, all thr.ee X-15 1 s were equipped w1th XLR-99 

eng1nes. NwrI.be.r one (56-6670) was up 36 time s with 21 sue c ess­

fulpowered flights, Number two (56-6671) was up 33 times with 

17 successfUl powered flights, and Number three (56-6672) was 

never flown. Fiscal Year 1961 AFFTC X-15 support of NASA was 

$56-9,000,16 

14. 	 lUst olf the Fl;l-htJes,t ~1neer1ng D1v., Directorate of 
PlIght Test .., A~ TC, Jun 1­

15. 	 H1.st ·of the Ali'FTC, Jan-Jun 1960, p. 93 and 161, 
16. 	 C..82 Repo'rt, OO§!,Comp--troller, AFFTC. Program Struc ture 

605A was changed to 6531. in. the .fourth quarter o.f FY-61. 
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Future Plans for t :he. X~15 

The X-15 program for the future will be oriented toward 

contlnuing re~earchJ:nvest1gCl.tl0ns in flight characte-ristics at 

high-angles of attackJaerodyn~c heating, reaction controls, 

adaptivecontrolsysternperi'o.rmance .. clisJ?laYJ and energy manage­

-- ment. 17 In the --latter'. case,. -the goal waS' to provide a working 

on-board disP:tay ·£or the p1lo-ti a use 1n se1ect1nghis landing 

site. .Dete~a t ,lon of flight .c har.ac terist1c B a thigh angles 

o! attaC;ki: 1nthe :rangeof 15 to _25degrees J were required be­

f'orea.t:temptilig f'l1.ghts above the 250,000 feet X-l5 design 

81 t1 tilde. 

F\iture altitude explora.tion f11ghts above 250,000 feet 

{pr"Ooably in 1962) were planned to -aeQu1:r.e information up to 

400,OOOi'eetat speedG' o:t 2j-OOOto 5,500 f'eet per second. Of 

major interest in th1s phase of the program Will be such pilot­

ing ~s,p¢-c 1;5a5 d1~play J guldanc e , precision of control.. and 

bioastronautics. The ultImate operat1onal goal or iD-rlight 

biomedical ihstnunentatlon was to enable a fl1ght surgeon to 

observe a pilotte phys:1,ologlcal cond1t1on on a real-t1me con­

sole 	on th.e ground. Such a Q.i6play panel would present in the 

me,st 	useable form 1 terns that would best ind1cate the pll.ot IS 

physiological status plus the cockpit environment. Then if 

17. 	 NASA News Release 32-61, 22 Nov 1961. Prepa.red from a 
presentatIon at the Third X-IS Conference at Edwards AFB, 
20 - 21 Nov 1961 given by Paul F. B1kle, Dir,ector of the 
NASA FllghtResearch Center and Lt Col Edwin F. Pezda, 
USAF, X-I5 ~jlect Office, AFSe, Wright-Patter50n AFB . 
Referred to hereinafter as NASA News Release 32-61. 
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any portion of the X-15 ceckp1 t :" I:~ .' .•!'OnmentaJ. syst~rru w~ re 

produc1Jig adverse physiologlcal d'..'..: .:t.;; wi t.bout the pilot taklng 

correc t1ve ac tlon. apprupr'1a t·e diN .. C i ,.i.' . <"; ould be made from tl": ', 

-· 8 .ground to correct the (..ondit.iorl.·~ 

When programs .alreaqy planrlsd \lie!"';:; completed. foll.ow-on pr'c-­

.graD1B would explore areas Hpart1ally 1z~ e t lga:ted previously . 

.Numerou.~ space exper1.menta have been pr.1:J1J'(H:!ed which would make U'';: 

·Of the .X-15 as a test bed to obta1n 1 _t"1;~'" ~tlon at altitudes f :. -.,i, 

150,000 feet to 350'~OOO feet. Proposals I'zc e1ved were evaluate . 

and ·th-e extent towh1ch additional fol1'.)w·:))'1 experiments would 
ii' 

extend the program will be decided by t. t~ H.e"":,:",8.!"ch Airplane:: 

Committee. Completion of' the CU-'rTcnt x- : I.· .r"' ,~ ·.;-3.roh program. woulci 

.. 6 19carry 1 t w~11 into 19 3 .. 

18. 	 AFFTC-TN-61-l.! : Biomedic a l I~nj tJ r· ... .,:~ o f tho:! X-15 Progr&.7:'~ , 
r·-:a.y 1961. SD 11 HII in Vol 2 I t tri Ii '.,~' • 

19. NASA New Re lease 32-61. 
,,, 
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AIRCRAFT EN(lIHR DEVELOPllfENT MW TESTING 


I1anned and uruna.:-.nerl air-er-aft propulsion systems were the 

, . responsl'bl 11t;r of the Pl'opuJ.a1on Branch~ 1 Technical Support

I: D~'''ls1on,J!jlr ,ecto.rate ofF-light Test. The Propulsion Branch 

"R,aS lo(!at~d 1n BO:lldlng l1umbet' 3800 'I/h1ch was cODlPleted 1n 

~cetntler 1955 at a. coato! 4829, '00.0. 2 In addition, a gas 

turbine eng1rt~ o,ve-rhaul, 15nQP 'jfa.,senl'lanced 1n 1956 by acqu1ring 

a .Er.etal 1urg1.Cal 1a"o-oI'atory under Contract AE-04---(611)-2B54 

ravor ll1g "the Red Dls:.:¥mdConst:ruct.lon Company, Inglewood, 
'4 

CalU'om1a . .JTh:1.s' fac111 tysUPPol"teci evaluation of new ga.s 

turbine p Oliter plaOD8 and rclatedcoMj)onents. Evaluation 

included d1sa... eem'olYJ r«:pair, and re--assem.bly o£ engines and 

acce;ssorles-, ,an erJ,g1neer1ng an.t:ilV-Il'i3 of deficiencies, and 

reco~~endation~ tor product improvement. Equipment and raci1­

1t1~1S in the oVfrrhaul anop ir.tclUded an. X-ray laboratory for 

tel5t1ng I2:ng1n~ £\1£ 1 and 011 accE:~~or1e' 21, gas turbine rotor 

bs'lanc1."lg C1"la~hln~B~ lUi'ginatlux and V'JSlo inspection equipment. 

and t en e ng i n-: :t"'epa l .r and aSri€lJl o lt 1:Iays capa~le ot a'ZcollJmO­

dating 30-foot engln~8 welgh~g up to 10,000 pounds . 

1. 	 The Po·,qer Plant Branch "ii aS renallled Propulsion Branch~ 6 Sep 
1960 . AF?l'C Organizati on ami ?c\mct1oml Chart No. 21 B, 
6 Sep 1960. 

2. 	 :Extr-a~t or Real Pl'opf:rty Recorda, Civ1l Engineering Div. J 

6510th AID AFFTC -' r.y ISg t Ohas EPpley I 22 ~.ay 1960. 
Build1ng 3~OO ·,.;a bull t b"J V.c~nald Bros., u:'10:er Contr No . 

:' 	 DP.-04 - 353- Eng- 2290 . !f:c Donald rinl~h~d Contrac t iIi t'~iO 
1nc re~~nt$- -the ~lrst i n Jan 1954 (~372}OOO) and the s e80nd 
1n Dec 1955 (w 457 J 000) . 
In.tf,;l"''1l.<::w by ':Sgt 8harh:15 Epple:y with Custo dian , Real Prop 
Reco:>rd B, Clv ErtS!" jji ''' J 6 510th ABO , AFF'I'C , 23 l'.ay 1961. 

'1 
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In 1958, four huge engine test cells ~';er-e added to t.: c 

Propulsion TIran(;h complex uncle C' Contrac t number DA-Ol~ - 353­

Eng-4691 at $4,120 J 000 in fa VOl' of ShaH ~ Estes and Assoc ia tee, 

Dallas, Texas. 4 The test cell unIt contained four lndlvldu;,;:.l 

cells \'Ihlch supported ambient static testIng of turbojet 

(~hl'ee cells) and turboprop (one cell) englnelS having a rnaxi­

mum of 50,000 pOWldS thrust or 25,000 horGepo\'/er respectIvely. 

Flnally, an X-15 rocket engine overhaul and test facilIty 

costing $490,000 was added to the PI'opuls1on Branch in February 

1960.5 ]tl'lasnotadj'acentto the Propul~lon Branch complex like 

.al-:t pre violls addi tions, but \1a ~ loe a ted a bou t a mile a\1:ly on 

Rogers Dry Lnke for easy access by X-15 aircraft and carrier 

B-52 I s. Shop facillti6,s·, a test s,tand J and fuel storage tcl";~:~ 

used. in testing XLR-11 and XLR-99 rocket engines .../ere the ma in 

1tems 6f the X-IS rocket engine overha.ul area. 'Ihe test stand 

\'1h1ch could support engine testing either ins taIled 1n aircraft 

or removed had a r:1axlmurm thrust capacity of 100,,000 rJOundc. 

4. 	 Extrac ted lJ.Y l';Sgt Chas Eppley from records main talned by 
the .Corps of Engrs. !' '?gotIat10ns ','tere finalized cn 29 
June 1956 and \o.'ork started. on 28 Jul 1956. Face value of 
the Contract ~.;as $li,120 J OOO to buIld four inclooed t'ype 
cells accoust1cally treated to reduce lnt.ake and €xhau~t 
nois.es. Construc tio!! se!"vlces included fully in ,~trumentcd 
control rooms, installat10n of rr.echanical equipment, 
pres~ure sy~tems, and electrical items . Actual Gost was 
$4) 4'21,3'56. 

5. 	 P. J. Halv.er Con s truction Co. rece i ved Carl,tract )!u1nh'2r' 
AF-04-( 611)-3003 on 27 F'eb 1958 to build :~ 318; 000 (ae t'..i.:.d. 
cont over f4 00,OOO) worth of facilities in add i tion to 
i tems added by h'orth America]) Av1ation, In~ . I ntc rvJ.e"i LJ 
r'lSg t Chas Eppley Iii th Glenn Feltx , 1~5 t Ch, L 'opulslon 
Branch, 23 f·?ay 1961. 
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rl1ssion of the Propulsion Branch Nas to evaluate rocket 

and ,ga 5 turbine engine s thr'ough s ta. tic te s t firing, dl sa s sembly , 

and,lnspection, and to inl1;,late recommendations for engine design 

char1ge,s. Specifically, the Pro-pul$ion Branch 'fla:s responsible 

for engineering eval'\latlon and 1'UnctHmal development of proto­

tweand new production aircraft rocket and ga~ turbine engines 

being flight tested at the kll"Force Fl1.ght Test Center (AFFTC). 6 

Propulsion Brarlch pers(jnnelal-$o provided and operated facilities 

for development, t-est1n~}and rep'alr of flight test rocket and 

gas ,turbine e~1nes, including support of contractors. In 

addit10n, the, Propulsion Branch accompl.1.l!!hed testing af'ter minor 

repair 'of gas turbine engines in AFFTC support aircraft. 

Otha J. Clark was ch1ef or the Propulsion Branch. H1.s 

assistant was Glenn S . FeliA, who was also acting chief project 

engineerfollo'l11ng the departure in December 1960 of chief' pro­

ject engineer Captain George W. Watts, USAF. Felix was relieved 

as act1ng chief project engineer on 9 July 1961 by Donovan L. 

Teegarden who ',ias ae:signed as chief pro jec t engineer. 7 

Per!!onnel authorized on 30 June 1961 we.!:'e two officers, 

23 airmen, 14 graded All" }--orce employees, and 82 "'lage board. 

One office~} 25 airmen) 13 graded, and 83 wage board were 

8
assigned. Their workload was generated primarily f'rom pro­

cessing 155 gas turbine engines and 70 propulsion system test 

6. 	 Irq f,r!'F"'I:C Organization and Functions Chart lIr. 21, 10 Jul 61. 
7. 	 I~lter''J~e\': by nSgt Ch::.rles V. Eppley \~·itr.. i'i:!.';:l. l·~cCa.mpbcll) 

[)(;!c rc ta!,;;, Prop'Jl s J.o rl Er'anch J .A.FF-TC, 13 ~:o v 61. 
8. 	 Ibid. 
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stand (PSTS) rocket engine f1ri.tlgs for the six months ending 

30 June 1961. ProG 'esslng of gas turbine engine S ,-las defined 

as any maintenance, overhaul J and test; and could be an~r one J 

any combinat1on J or all .three. 

X~15 RO,cket Engine Te.st1ng ..
: ./: 

In the previous :AFF!''Chl~tory J a complete report ",.as made 

on the development-at' Reaction Motors Div,1aion XLR-99 rocket 

eng1ne fo,rthe x-i5 ,rocket research aircraft. 9 It "las noted 

that thethirdand£1nalN6rttl Amer~can Av1ation contractor 

demon.stration flight of the X--15 us1'ng XLR-99 Serial N1;1Dlber 

103 ,went off on schedUle 6 December 1960 \'lith three successful 

1nfl,l,gh't restarts -made by-contractor test pilot.; Scott 

Crossfield. 10F1!'st po\'1ered X-IS flight in the Air Force! 

NASA/Navy flight research program using the XLR-99 rocket 

eng1ne was made on 7 March 1961.11 In all J nine flights were 

attempted until 30 June but only five attempts re;:;ulted in 

successful powered f'ligh.ts. .However,:l. twas lmportant to note 

that none of the cancellations \'las due to XLR-99 rocket engine 

failures .12 

Besides the f1ve X-15 powered f11g,hts \.;1th the XLR-99 

engine J 70 propulsion system test s,tand XLR-99 engine runs 

Here performed. As mentioned in the previous AFFl'C h1stor~i, 

XLR-99-RM-l engine Serial Num1;Jer 101 which arrived a 't the Center 

9. Hi iSt of the AFF'TC, Jul - Dec 61, p. 150 . 
10. I Ola J p. 160. 
11. X~15 Plight Log t12, Hq AFF'I'C J 7 Feb 61. P.ppendix B, thi:.> hioi:.. 
12. I l91a 4 
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Propulsion Branch 6 June 1959 1'or use as a ground test engine 

only was sGspended from further testing when a large crack 

opene-ct 1n its thrust chamber. 13 Overhaul was accomplished and 

.sellen .runs ·followed in Janu~ry 1961 to check repairs and 

evaluate a North American Aviation prime system mod1fication. 

!1!odU"'1ed prOduction isola.tormoUtlts were then installed on 

the engil')eanaslx more ,ground test I"'lma 1.n February were 

made tomves,t1gatea vibration problem. During these runs 

also I modlfied heliU1!1 floN restric tors \>lere evaluated and 

flIght missions with ext.etll:iedhq,ld perl-ods were s1mulated. 14 

Following flnalsh.utdown en the last run a cooling tube in the 

·thrust chamber throat ~'l·asfound cracked. The tube was repaired by 

'a NASA , welder under the guidance of a Reac t10n toto tors Division 

welding engineer. After weld1ng the tube~ the thrust chamber 

throat area. was experimentally patched 'Il1th Roklde applied by 

a plasma a'l'C process to determ~ne if a permanent fix l'ierC 

possible. Ten propulsion system test stand ground teet runs 

were made in l>1arch 1961 uSing XLR-99 Serial Number 101 to 

eomplete North Ilmerican Aviation rocket eng1n(! ground test 

object1ves. After removal of eng1ne Sel'ial Number 101 from the 

propulsion system test stand, 1 t ",as given a 30-minute periodic 

~nspection and equipped with a provision for 30 percent th~13t 

operation. 

13. 	 His·t of' the AFFI'C, Jul - Dec 61, p. 160. 
14. 	 Mist of ·thePropulslon Br'anch, Tech S'upp Div J Dl r o f 


Flight 'fest, Hq APFIC, Peb 61, p. 3. In files of the 

AFF~ Historical Branch. 
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Thirteen propulsion system t.est stand firings we:re accom­

p'lleshed using XLR-99 Ser1alNumber 103. Eleven ground test 

firings \~ere made to ev,aluate 1nGt8111atlon of a. ne\, thrust 

chamber following the third XLR-99 equipped 1.-15 c;)ntractor 

demoho$tration powered fl1ght on 6 December 1960 '~:hen the 

or~g-1nal thrust chamber wascra.cked. 15 Numbe!" 103 was delivered 

to RASA 1n l'&8.rcb 1961 -as a$e!'Viceable spare. But it returned 

to - the Propulsi on Branch in Apr11 for i'Ul'ther ground testing 

·fihen i twas -de te:rifiined that tne validi-ty of the m:1.xture ratio 

data 'on -the engine wasquestlonaplc. This doubt arose when 

the Propulsion Bl'anch f'ound during ca11br;at1on of all pro­

pulslonsystemtest stand instruments that the test stand fuel 
_ _ 	 16 

rlo\~met~r was mechanlcaJll;V dalM.ged. 'l'he defic iency was cor­

rec ted and two more test stand firings wer·e made with engine 

Ib-~ before delivering it to NASA for installa.tion in X-lS 

NWfibe r 66671 (#2). 

XLR-99-R~1-1 rocket engine Serial Number 106 was rece:1ved 

by the propulsion Branch from Reaction t-1otors Division during 

!.':arch and- ground fired six tilnes prior to 30 J1me . Pourt'leld 

acceptance tests were fired before turning the engine over to 

NASA as a serviceable flight engine for ins-tallation 1n X-15 

Number 66671 (#2). When an engine rnalfunc tion shutdo...."l1 oocurred: 

15. 	 Hlst of t he (\FFTC-" Jul - Dec 61. p. 16c-_ 
16. 	 Hi st 01' the ProE~15ion Branch, Tech Supp Dlv. D1r of 

FligHt Te3t, HCi AFFTC. Apr '61. p. 3. In f ile s of t he 
AFFTC Histor ical Br~nch. 
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