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Assistant for Programming 
WDPCR 

.. , .....•.... -..... ,." ....... -... ., .... . 

SUBJECT: DISCOVERER Monthly Program Progress Report' 

TO: Director 
Advanced Research Projects Agency 
Washington 25, .D C • 

. 

BMay 1959 

1. This report covers progress d~ring the ~onth of April 1959 
in the DISCOV:i::RER Prcgra<ll, directed by A!\PA Order lf8-59, prime contractor 
Lockheed Missile Systems DiviSion. The DISCOVERER Progq;.m is fUiided in 
the amount of $104.3 million", in Fiscal year 1959, in accordance "d.th the 
30 January 1959Developrner~t Plea:. A summary list of contracts is contained 
in Tab 3 of Section 1 of the De::velopraen:: flan. 

2. TECHNIC~L STAn;S 

a . DISCOVERER :'0.-1:)18-170 \·.'~~.S launched 'fror:l 12unch p,:)l1 jfl, ~ 
Vandenberg Air Force Base, at. 1316 hours, 1-8'1", on 13 April. ·j'nC>:'~ main 
and vernier engJ;ne performaHce were ncr-rna.}.) and program.-ned roll ~ud pitch 
were smooth .and accurate. r.E:tr·o-l:ocke.t ignition and vehicle ~ep.;.ratiO!l 
occurred as plat:.ried. The only d€:viation from the ~r("lgram,'l]ed hO;)bt was 
a slightly higher separatictl velcc:!.ty, and se:po!l!'c::.ticn a1 ti tude, than 
expected. The secor:.d stage er;.gir.~ operctcd n.ormally for 112. J' sc:conds. 
Radar track \-las ~airjtah.eci thto·;,tgh orbital injectior. <Jr-.:J tclem'2.try 
coverage through orbital reo:c:entati.on. Dve to minor trajec!:C>l'Y 
deviations the orbit ,.;as ne~rlv circuLE.:>:, "t\'H.han initial period of 
90.5 mi.nutes. The p):cdi.ct~d e~c;ntricity "'~:s 0.04 and initial period 
94.5 minutes. F'ig\..re 1 illustrCites the c·ountdO\<!fl sequence for-this 
launch~ and Figu.rG 2 the basic. c·rbi ta.l pal~ame ters. 

b. All D!SCOVERER subsyst.err!s operated essentially as planned ~ 
The'l80o ya\y turn immzdiately after satelliteel'.gine bu.rnout, in prep-' 
aration for. the subseqtlent600 til tdo\oi:'1 for capsul<; dUM?, was successfully 
completed. Subseqc.ent d.:.ta reve2h:d thb.t cE.ps1;le dump occurred. The 
dump did not OCCl:r ir. the plc;.nned area CU~! Lo inadvertent overriding of 
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the vehicle timer by a ground cOn)!I!and. Because of the shorter thall 
programmed orb.ital period' the radar beacon and telemetry ,,1ere turne<i 
on late by the orbital ti~er, .... ,hich lJes adjusted for the expected 
Orbital period of 94.5 minutes. Both the Havlaiian and Kodiak stations 
'acquired the radar or command bEacon,but Kodiak was (mabIe to lock on 
be~ore losing contact. Figure 3 shows station acquisition times. 
An attempt was made to adjust the orbital timer to compensate for the 

. actual orbital period, by ground cotiirrland from Havlaii. An exees.sive 
adjustment was inadvertently transmitted. The cumulative effect of 
the timer error rendered subsequent correction by ground cOnl.'1land 
i~possible. Analysis indicated that the capsule would probably be . 
dumped, automatically, in the Spitzbergen, Norway, area. A space\.;ai:ch 
was' aletted, aqd several sightings wet'e reported in the area at the 
time capsule descent was expected. The State Department obtained per­
mission for a search of the area, but the search was uDf'llccess!ully 
terminated on 22 April. . 

" 
c. A1l available informa.tion indicates that DISCOVERER II 

entered the atmosphere be.tween revolutions 204 and 205 on 26 April 
between 1330 and 1640 hours Z. Figure 4sufw.":\arizes the pertorm&nce of 
DISCOVERER II • 

. d. A .ne,,, grot1nd-l;ITlClcecoru:i;uni~at;i.ons timer will be used in 
future flights. 'l:his timer will offer additional flexibility in 'accom- .:/. 
plishiog in-flight timer reset, nece.ssar·y to edjust til"er cycle to the 
actual orbital period. The new timer has a longer timer cycle and smaller 
adjustment steps (ten seconds versus fifteen seconds on the previous timer.) 
The new timer lolill also provide the capability for rtup and dovm" adjust- . 
ment. Telemetry will pern.it the groulld operator to read the titlJer setting 
at all times. 

e. Flight test: vehicle 1020 '-lill test a: ,sola.r reset device 
designed. to ·t;:r:f,.gger reset of the orbital titler each time the satellite:. 
P1isses from darkness to light. This device \,lill eliminatE:: cU!'Julative:, 
. effects preventing comrrr,mication with the vehicle if tn;; timer becomes 
excessively out of phase with the orbital period. Rese.t will OCCUI; on 
each pass and can be overridden from the ground. The test installation' 
in fligh~ test vehicle 1020 will not be entploycd to reset the timer, but 
will be flown open-loop to provide telemetered data On its performance. 

3. PROBLEMS ENCOIDxTERED 

No problems of significance, othe.r than those reported herein, 
have been encountered during this reporting period. 
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4. WORK SCHEDULES 

a.' DISCOYERER flight test VehiclE' I02e (px'ogramm~d as . 
DISCOVERER II1-1020-174) S1Jcccssfully pas&ed Air Force acceptance testir..g 
ot), 7 April. 'I:bis vehicle ,,:as shipped. to V'andenb(.rg Air Fon:.e Base OIl 

11 ·April, and 85 parcent of the. c~mpc>r..ent. ·ben.c.~, chf':cks ha.ve been 'completed 0 

}ia,ting with THOR 174 is scheduleefCI: 18 May 1959 and launch on 21 May •. 
Current plans call for ],iva mice aboa.rd this flight. ' 

, -·b. 'A scheduled het firing of flight test vehicle 1023 was 
pos·tpone.d,fl'OIIl29 ·April toapl~roximat:ely 1 .:t-fay fer ·.n:.pl~ct:.1lient of 

. malfunctioning· inertial refet'ence and cetrpftter ·packages. 

c. :Flight: test. \T~hi.de 1029 has l-~e:n installed in test stand 112 
at: the Santa Cruz 'rest P,a.s6.Fr.cpel1:3.nt tar.k o.iibr:a.ticrl~ engine ~.hec:ks 
and se:rvicing~ rr,echanical pre.paliattcr,$ ~ b.nci.B.;).:dl i.ary i.r~stn::c:.E:ntatiorL n.': 
t:ssentially comI-lete. A hot firing wi.l1 take pl.sf:edu!'i.ng 'lh.e. month of Ha.y. 

. d: 
)-~ L..t>'"l._ -<. ... ..-0..->< __ '( 

d. Flight test ·vehicle.1:..~art·ii!Ed a: Santa Cruz Test base on 
24 Aprllr and pr.eparations fc-r:hot firirlg wioll tab: pl.s.e:.e irl He.y. Sh 
DrSCO-V'ERER vehi.cle.s are l::.ncergcd:ng modtfl.l'_ati.c·l:'i t1. .. d t:r.ec:kcfIlt at. the };,;.lo 
Alto fa.cility pl::ior to hot fit.'inga!:. Sants:. Cruz.' Addi.!:i.(;rlr...J DfSGO .... !"£RER 
vehicl6:~ a~E' being fabricat.ed at ra10 i.h:c Cln 2. schedule. Ct,(1siat.ent \-lHh 

,'t.he ·Ci.:,.t'rent 'la~nch·scheiiulec. 

e. Douglas Aircraft C:ompauywHl y;e.dtL:;.e the w!O'i g,ht of the 
'tHOR boosters by ten P0l.1ti.d.S t effec~iv!'. wit.h r.h=: fifth cr s~.?~t.hf1igi1t~ 
allo\dng extr~. payload abQE:.r.d the sacel1it;. Effec.tive vith f] ight 8 C'r 9 ~ 
boc,si:e.T. Weight: wiil be reduced by 27 FOi:.nds~ p'tuvi.(~itig lin e(l' ... ivCile~t 
:i.ncr~ase i.n DISCOVERER payloa.d w~l.ght. ('.opabi 1 ity. 

f. The recant test of {.he pd.r.ta.te re:cc,,'cr:y Cops\:iJ.e ft. the 
hi.gh altitude s1mtJ.lator at Sunnyvc..1E; rest:iltt:din t.he dl?8thof t!le p::f\Y.i1.te 
subj~cted to the test. 'lhe clini.cal C'.e.~.se: cf d?~t:h \11.-,.& hypert.he:nnia 
(excessive hlJ;at) but inten.slv~. stcdy l:(:,v.ai'iled psychologiceJ .~~ ,,:'ell as 
physi.clog:1.cal scresses; ~ ;I:he specilHm h~d b~en t.l:·aineci t.O )Ci.Y :.cn its 
back~ but l-laS 'confitled up<m i1:s ~r:c-n:aC:.h for. fifty ho·ul:'s. Also!> tbe 
psycho:notor shock harness ele.(:;trode ''las placed bE'neoch t:h~ ski.n, calis;rig 
ar,. excessively high cu.rrent to pass through the spc-:::iu,-en. General' .. 
Electric: is proce(,4ing or. a crash basi5. t;" iu:·pn;;v8 the FrfiP.8.te U£e-c.e.U 
hardware; Future tests will utili.z:; a buttcn t:yps el~ct.r.(ld~ •. 'r-he ne:.;:!. 
c:xperiment with' a live pri.mate is planned f·oI: the \;'rse-k of 10 Hay ~ at 
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}{olloman Air Development Center. This test will sinrulate the entire 
fifty-hour biomedical mission. Another test, utilizing a live, untr~.incd 
primate may take place in the Sunnyvale chamber at about the same tit:le . 

g. Capsule recovery training exercises were conducted 
100 miles off Oahu on 10 AprU by a force of six aircraft .and 'three 
surface vessels. Nine drops were made, all were air or su~face 
recovered except the first capsule \<hich failed to sep.arate from the 
"bomb" container. Extensive training of ship and aircraft crews in the. 
operation of special DISCOv""ERER direction, finding equipment is being 

.con.duct.ed.. A .beac·on .transmitter \o13.s.in&tal-iedin .the Rickar:l .Air .Force 
Base con.~rol tower for use by tb.e crews during traitiing flights. Addi­
tional training in detection and air. recovery of the biomedical capsules 
is underway. 

4 lncls 
Figures 1 through 4 

Copies furn: 
See attached Dist 
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TABLE .1 
. ~ . 
... DISCOVERER II COUN'IDOWN 

NoMI~!AL PACIFIC 'STANDARD TIME 
; 

'EVENT T~TIM~ TARGET ACTUAL REMARKS . 

. COUNTDOWN INIT1ATION • 450 MiN 02:30 .02:40 
04:29 . BHe MATING COMPL., VEH. ERECT'N 

. . 

DESTRUCT· TESTSCON\PLETED· . 

340 ;1 

"270·&·· 
.", ..... 

PLANNED COUNTDOWN EVALUATION· .. I90T0!60" 
DISCOVERER PQOPEll.ANT LOADING CO!f1PL .' 130 II' 

PAD AREA CLEARED FOR LAUNCH 80 i, 

01SCOVERER GUID. CHECKS, PRESS. CQ\~Pl. 30 I, 

PlANNED COUNTDOWN EVAl.COMPL.· 3OTOI2 " 
t!\UNCH SEQUENCE. ST/~RTED' . 11..5 II 

l~ STt>.GEElECTRONlCS CHECKS COMP\... 
II n' PROPELlANT LOADiNG COi\'lPl. . 

AIRM DESTRUCT SYSTEJV, 
I~.! STAGE IGNITION' 

LIFT OfF 

. ;1 . 

10.5 .. ' 

2.5 .to 

2, II 

3 SEes 

04:20 
05:30 .' . 06=17 

06:50-07:20.' 07~S2-o.7:55'" 

07'50 08'~2 MOLDFOC! ru(1. FII.I. 
'. .' . • ;;J INDICATIO .. "'A~FUNCTIO'" 

. 08:40 O~t36 

09:30 

09:30- 09:48 
09:48 :30 . 

09:49 :30.' 

09:57 :30 . 

09:58 
09:59:57 

10.:00:00 

I , . g~ HOLD FOA GVRO HICATER 
.' ;;) WARM UP . 

11:42 

13 '0' 7'09 MOI.D FOA .WEATI.um 
• • CLIEAIiAMCIi 

"3:08:.09 

1'3: '6 :09 . 

,'13:16:39 

13-:;8 :36 
13:18: 39 

-f'r;~"~-"~' ", .... , . 
',.1 ...; I .; I '- . .' ,'; t -

. . ..• , j • iii . 
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Pnr.n.meters 

Insert'ion 
Velocit}" 

Insertion 
Angle 

Inclination 
Angle 

Perigee 

Apogee 

-- Eccentricity 

Period-

Lifetime 
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Units 

ft/aec' 

deg 

4 

deg 

s mi 

s mi 

-
minutes 

d~ys 

-TAll!.B II 

DISCOVERER -II mbIr PARAMETERS 

Actual, _After 
One Day 

Pr~dictcd "",,<Pa'sf> No. 182 

26,000 25,530 

0 0 

90 . ,- 89.99 

140 156 

If SO 225 

0.0399 0.008 

94.54 90.4 

62 11 

.~ ... r:.~ .~ .." ,....-~--=- .. 
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Actual, After Capsule 
Ejection 

• (P4'.ss No. 632 

90 

153 

196 

0.005 

89.9 

8 
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TABLE ttl 

STATION ACQUISITIoN 'r:i:MEs,DISCOVERERII 

PASSES 
STATION COV=:RAGE 

ACTUAL . PRED1CTED· . ACTUAL . PRED!CTEt> 
A..CTUALDURATiON 

c;: Cot·rr ACT ____________ ~ ____ --____ ~~_, ____________________________________ ~--~----~.~~~----nft .. 
KOOI!ANNEIHAWAKorl/MmEiY.IIF:I!HAWA· GV;,/9C'.4/IOI.I 7I.7/IloS.'/9!S.3/93.4 8.7/7.0/7.8/60.7· IS 

;! S . 

.~ H 

10 H 

1.5 S 

I.f) S 

17S 

ISS 

AOo t.OO 60n AOo -------1<001/ HAWA KOCI/KAWI\ tt;3.1.'1'13.~ . 1755/1e-4-.5. 7. 7/9." 
00 lIDO. 

VAFil/ANNE/KODI 'IAF'r./,'MXf. iZ7.'S/ n.".oI737.i Ct%.0!70LO 

HAWA/KOiJ'/ ANNE 

HAWA/KOOI 

A~He!VAfB 

-KODI/ANNE 

KOOI/HAWA 

o ,0, 

KODI/At1:~UYAFS 
o 00 

HAWA/KOPI 
o 0 

KCQI!AIH<E1VAfB/it\U61J 
o . 0 0 0 

KODI/M:t>lE 
o 0 ---KO!)I/HA\'/A 

.00 

V/S9· 

793.0/791.0/774:.5 

$73.0/GS2.0 

'1<-iU/j50tJ,O 

1+43/1"41/14~7114S0 

, 601.9/1&11.3 11531.0/15'49 

1&22/11:31 

10.9/1.+ 

8.5/8.9/8.6 . 

3.2/7.3/7.8/8.5 

e.8/7.0 

5.7/ J.7 

8.9 
.... '71 ____ ..... __ ~ ____ ._~o~o;:::...;..------"------
tj. ~.... 25 N v.'-\rll/A,..m~/I(ODJ 
", ;P"OIJ 0 ,~oo 

5.0/&.1/8.6 
,;) "r,; 
;.. .. ~ !"', 
! (t. 

Vl 
\;~\ ;·~r 

:-..' 
~.) 

.c. RADAR 
------ 0 TC::LEMETF.R 

o ACQUISITION BE~COti 

.. , ..:.-_---,...;---.. -----....---------------
(f t,~UWTe:5 A:='T~nlAuNcH 

t~ ~:;;~). ('," :1·\.:~·;;1t?!· .·:~:~·.;..;~:~··~:~·;I ji ''''.~ 
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