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. FOREWORD

During this quarter, two DISCOVERER satellites were launched. One of
. these attained orbit. Because of satellite stability problems and a vehicle
, command problem, the capsule wos ejected upward rather than down-
ward on a recovery trajectory. Eight DISCOVERER vehicles are scheduled
s for launch during the next quarter. Several of these vehicles will carry
additional modules for further space exploration. During this quarter,
the XLR-81Ba-9 engine reliability program waos successfully completed,
Also during this quarter, the launch equipment at two. DISCOVERER
launch pads was modernized and one pad was converted from a
THOR/IRBM stand to a DM-21/AGENA “B” stand. A maximum effort
in the MIDAS Program has readied the second stage vehicle, payload
and ground tracking network for the scheduled 20 June launch,

The Military Satellite Program Progress Report has been determined to
l be a Group 3 document in accordance with paragraph 6, AFR 205-2.
! This categorization applies to all previous issves, Holders of these docy-
C* ' ments are responsible for acting promptly to place the correct notation
' on the document in accordance wih this regulation,

]

%‘K O. L. RITLAND .
' Major General, USAF

Commander




et e e A L

-

The DISCOVERER Program consists of the design,
development ond flight testing of two-stage vehi-
cles, using the Douglas DM-21 Space Booster as the
first stage booiter and the AGENA as the second
stage, satellite vehicle. The program was established
early in 1958 under direction of the Advanced
Research Projects Agency, with technical manage-
ment assigned to AFBMD. On 14 November 1959,
program responsibility was transferred from ARPA
fo the Air Force by the Secretury of Defense, Prime
contractor for the program is Lockheed Missile and
Space Division. The DISCOVERER Program will per-
form space research in support of the advanced
military reconnaissance satellite programs.

PROGRAM OBJECTIVES

(a) Flight test of the satellite vehicle airframe, pro-
pulsion, guidance and control systems, auxiliary
power supply, and telemetry, tracking and com-
mand equipment,

{b) Attaining satellite stabilization in orbit.

(ch Obtaining satellite internal thermal environment
data,

{d} Testing of techniques for recovery of o capsule
ejecied from the orbiting satellite.

(e} Testing of ground support equipment and devel-
opment of personnel proficiency.

(fl Conducting bio-medical experiments with mice
and small Pprimates, including injection into orbit,
re-entry and recovery.

PROGRAM SUMMARY
Early launches confirmed vehicle flight and satellite

orbit capabilities, developed system reliability, and

established ground suppont, tracking and data acqui-
sition requirements. Later in the program, biomedical
and advanced engineering payloads will be flight
tested Jo obtain support data for moré advanced
space systems programs. DISCOVERER vehicles are
launched from Vandenberg Air Force Base, with

orbital operational conirol exercised by the Satellite

Test Center, Sunnyvaie, California.

Tracking and command functions are performed by
the stations listed in the Table on ‘Page 'A-4. A
history of DISCOVERER fiights to date is given on
pages A-5 and A-6.
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SECOND STAGE oy~
Weight—
inort ’ 1,346
Peyload equipment _9s
Orbital 2,261
lmpuies propellonts 12950
Other _m
TOTAL WEIGHT 15722
Englne Model . XiRS18a-p
Thrustibs., vac. 16,000
Spec. imp.esc., vac, 290
Burn fime-cec. 240
ROOSTER D21}
Walght—Dry 6,500+
Fuel 33,700
Oxidizer (LOX) 68,200
GROSS WEIGHT (ibs.) 108,400
Engine MB3
Block 2
Thrust, Ibs. (S.L.) 169,000
Spec. lmp., sec. (S.L) 248.3

Bum Time, sec. ’ 148




b Powered Flight Trajectory ' - | ., v durolioe, 78 wn. devarcnge, guided

¢ Telemetry ships are positioned as required by the
L . specific mission of each flight. iHustrations on the
£ oppodnpogoshwaiypiccllomhmiocbryfmm
Vandenberg Air Force Base and o typical orbit. An

I ~additional objective of this program is the devel-
. opment of a controlled re-eniry and recovery
capability for the payload capsvie. The recovery

l op«cﬁonisdwnhmonﬂnobpaibpogo.m
impact area has been established near the Hawalian

Islands and a recovery force activated. Techniques

l have been developed for aerial recovery by C-119
- and JC-130 aircraft and for sea recovery by Navy
surfucovmls.Therooonryphcuofthopmgmm
has provided advances in re-eniry technology. This
information will be used in support of more ad-

vanced projects, including the return of a manned
satellite from orbit.

AGENA VEHICLE DEVELOPMINT

The AGENA vehicle was originally designed as a
_ basic satellite vehicle for -Military Space Programs.

' The first AGENA “B' used the Bell XLR-81Ba-7
engine and. was first flown on DISCOVERER XVI.—
The latest AGENA “‘B” vehicles use the 16,000

I pound thrust XLR-81Ba-9 engine which has a restart
capability. This larger vehicle permits achieving

i higher injection altitudes with equivalent weight pay-

' loads and the restart provision permits orbital adjust-

ment. :
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\ .
. Facility Equipment* . Flight Function '

Satellite ABCD Over-all control, orbit computations and predictions, acquisition
Test Center R + data for tracking stations, prediction of recovery area.
{Vandenberg AFB ) BDEFGHI) Ascent and orbital tracking, telemetry reception, frajectory
_ Tracking Station . measurements, command fransmission.
B | . .
Downrange _ BGUK Telemetry reception and tracking during ascent and orbit injec-
' Telemeiry Ship fion, :

{New Hampshire _ BDFGHU Orbit tracking, telemetry reception, commands to satellite.
Tracking Station

N . }Kodiak BDFGHIJ Orbit tracking, telemetry reception, initial acquisition on pass
' Tracking Station 1, monitor events in recovery sequence.

Tracking Station mands to satellite,

Hickam AFB . : D Over-all direction of capsule recovery operafions,
Oahy, Hawaii * .

Tern siand BGH) Recovery capsule tracking.

tPrimary iTracking Stations (have command capability}

*Equipment . F. YERLORT

“A. General Purpose Computer(s) ond Support Equipment ' G. VHF FM/FM Telomeiry Stotion
. 8. Data Conversion Equipment .~ H. VHF Direction Finding Bquipmen
e C. Master Timing Equipment I. Doppler Equipment :

, :D.Conlnlwdbhpluyﬁqnlm _ J. VHF Telemetry Antonna
’ E mtﬂqmmmd’)

Howaiian BDFGHU Orbit tracking, telemetry reception and transmission of com. l '
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% Atigined orbit
successfully,
® Capsule recovered.

0 Fuiled to attain orbit,

VEHICLE CONFIGURATIONS

: nlscgv..- D11 Romerh
NSOOVER!RFWHTSOTHMIXXMONPAG!A-"
x4 26t 1102 18 February Anained orbis _successiully, Nos-recoversble, redio-
MMMMIDASWMM
Xar - 300 1105 30 March M.mt.ngfdn,wdwbﬂdmn
: cdudmmms
XX 307 1106 8 Asssined orbis swecessfally. Loss of commrol
Apri vewsed ,Mﬁqo}l&cﬂdlh!wwm
ro-oniry, was sjocsed into new on
ro-o8Iy- Pass,

A. THOR——DM-18/AGENA “A"
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5. THOR--DM.21/AGENA “3"
MB8-3 Bleck 1/X1R81-3e-7

. € THOR—DM-21/AGENA 3~
MB-3 Block 2/XLRS1-Be-9
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Flight History (continued)
Discoverm oM-21 AGENA
Ne. Ne. Ne. ~ Fight Date Romarks
AGENA destroye ; ‘
0 160 1019 21 Janvary 1959 fHox %zmw
| 163 1022 28 Februa MMW.TMWM’M
ey :m&cfnrliful.i :
i 1 il . ?
! 70 1018 13 April i ik mccen Rmdzy copenls ojected
[} 174 3 2 e ond orbisdl
I 74 1020 3 June Lawnch, M”JW olb'bmuc-
ance of it ongine.
v 179 1023 25 June - Seme as DISCOVERER I,
v 192 1029 13 August AR objectives smccossfully achioved excopr capsule
vous recovery sfter ojection om 17th orbis, “
vi 200 1028 19 August Same <5 DISCOVERER V.
vi 1051 Assained orbis . Lack
206 7 November . .uca‘mll;lir"“ﬁlooqd.cm
Vil 212 1050 20 Nove Asiained orbis swccessfully. Malfwnction
mber AGENA sngine shasdown st desirad oriial meimersy
Recovery capsule sjecsod ht S04 recovered,
IX 218 1052 1 THOR sbus down premaswrely. Umbilical cord .
4 February 1960 did wot vetracs. Quick discommees faled, camsing lone o}
belium pressuve,
X 223 1054 19 Febrvary THOR destroyed at T plus 56 sec. by Renge Safeiy
Officor. Severe pisch oscillations cemsed by boosser
xi 234 1055 15 April Assained orbis smccessially, R copule sjected
Apri nl7cborh‘cmm£nnl. ohmztm
Xil - 160 1053 29 June Lawnch, ascont, soparation coass and orbital stege ig-
néfion Fdﬁd»c:h’anw‘#bm
_ of AGmm.‘Mg orbitd stage booss.
Xin 2N 1057 10 August Ansined orbis smccessfully. Recovery cepeule sjected
9 on17tborh‘t.Copuhmmddnr:im
the airborne recovery were smccessfully achioved, .
b (A4 237 1056 - 18 August Asained orbis swccessfully. Rocovery cepsule o
i . on 17th orbit wnd wes Mwi’}m
XV 246 1058 13 September Aneined orkis seccessfully. Biockion and
' P .m s complaed. Copsle smpacs occwrred son
o;t_bcmmlm;lotddhtloumnm;
1 Lownch owd. ascens mormal. AGENA feiled s0 '
Xv| 253 1061 26 October Fa -:c‘n;‘“” 3 "‘“{ :m
Xvu 297 1062 12 November m :‘6: :‘“‘thdb Rma:" copsule
XYl 296 1103 7 Atsuined orbis X octed
December ul&borbit:lmf"a’ Rcwnz“ap:dcoiu
AU objecsives were successfully achioved,
XiX 258 1101 20 D Atiained orbit swccassiully. Now-recow. rable, radio-
ocember metric dute m;%as uppm"ﬂc'gk.
XX 298 1104 17 Assained orbis X did 4
February Lsaine J‘:’gﬂftﬂy Capsuls %0} re‘enter
Page 6
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A. BRIEF OF PROGRESS

DISCOVERER XXIl was launched from Vandenberg Air Force Base -
on 30 March. The loss of engine control resulted in insufficient
velocity fo attain orbit. DISCOVERER: XXill launched on 8 April was
injected info a near nominal orbit. Because of satellite stability
problems and a vehicle command problem the capsule was ejected
Info a more elliptical orbit. Because of these malfunctions and in the
continuing effort fo increase reliability the horizon sensor has been
modlﬂod,thooommondbooconcirwmyhosboond\unged, ond
eleciric blankets are being provided for the gas jet control valves+87

Eight DISCOVERER vehicles are scheduled for launch during the
coming quarter. Additional .equipment for measuring the space en-
vironment will be carried oboard several of these vehicles, DIS-
COVERER XXV will carry o Geophysical Research Directorate module
in June. (CY :

The XLR-81Ba-9 engine reliability test program which was conducted
at Beli Aerosystems Company and the Arnold Engineering Development
Center was successfully oondudgd during this quarter. (OF _

Page 7



DISCOVERER XXII lavnched
on 30 March

First use of BTL gvidance

system

DISCOVERER XXl launched
on 8 April

SATELLITE is unsiable

Page 8

8. TOPICAL SUMMARY

1. Flights
a. DISCOVERER: XXit A
(1) DISCOVERER XXII was lounched from Vandenberg Air

Force Base Pad 4, Complex 75-3, at 1234 PST on 30 March. Recovery
of the vehicle’s capsule wos scheduled after four days on orbit.
Booster operation was nominal. The 20 cycles per second longitudinal
oscillation appeared os on previous flights but on a slightly lower
level. AGENA ignition occurred as planned; however, approximately
20 seconds prior to engine shut down a ropid drop in hydraulic pres-.
sure caused a loss of engine control. This resulted in a total velocity
less than that required to attain orbir. ]

(2) The Bell Telephone Laboratory (BTL) guidance system
was used to guide the DM-21 booster for the first time. This system
also commands AGENA ignition, vehicle correction and - operation.
Results indicate excellent BTL guidance performance. }Q’

b. DISCOVERER, XX
(1) DISCOVERER XXill Flight
(a) DISCOVERER XXIil was launched from Yandenberg

" Alr Force Base Pad S, Complex 75-3, at 1121 PST on 8 April. Recovery

of the vehicle’s. capsule was scheduled after four days on orbit.
All ascent operation: boost, separation, coast, and orbital boost were-
accomplished as planned and the DISCOVERER satellite was injected
Into a near nominal orbit. Table | shows the predicted and attained
parameters, The AGENA operation ‘proved the effectiveness of the
hydro:(l::{ modification resulting from the DISCOVERER XXl malfunc-
tion. .

Programmed + Actual
Apogee, statute miles 4215 404
Perigee, statute miles - 190 - 180
Eccentricity 0.0274 0.0257
Period, minutes 94.40 94.074
TABLE 1. COMPARISON OF AND ACTUAL ORBITAL
_ PARON OF PROGRAMAID D AC

(b) Tracking and telemeiry data recsived on the first
and second passes showed that the satellife had satisfactorily re-
oriented to an engine first attitude and was stable. On the next
contact with the vehicle. (pass.seven) abnormalities in horizon scanner
operation were noted. Between pass nine ‘and fen,_all cpntrol: gos
was expanded cnd The satellite_became unstable. Although greund
stations were able to commdnd ‘e safellie and received usable
telemetry data, this resulted-1" iftermittentradar lock-on. and cyclical
fluctuations in signal strength from sateliite RF transmissions, /(S‘)’

- —
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. Ejection attempted after
two days on orbit

Horizon scanner modified

Command beacon circuitry
modified

Blankets provided for gas
control valves

DISCOVERER XXtV

DISCOVERER XXV

 Page 10

PS4 o ")a
(c) The decision was made to attempt recovery of the
capsule on pass 32 Mnstead of the nominal pass 33"The New
Hampshire Tracking station. fransmitted the ejection command but
the satellite received o spurious command. As o result, the capsule

was ejected on pass 31. The capsule retro-sequence operated satis-

factorily, but since the satellite was not in the proper attitude at
separation, the copsule wos ejected into o new orbit. The capsule’s
orbit has an apogee of 850 :nautical miles, o perigee of 120 nautical
miles and a period of 101 minutes, A8F

(2) DISCOVERER XXl Flight Analysis

(@) As a result of the continuing effort to improve
reliability, a modified horizon scanner will be flown on future
DISCOVERER satellites. One of the improved units completed 210
hours of bench tests and was then placed in a vacuum chomber to be
operated until it fails. ey

(b) The spurious command problem - which resulted in
the radar beacon receiving two commands when only one was sent is
attributed to the difficulty of commanding an unstable satellite where
radar lock cannot be held. The characteristics of the command signal
tones and the rotation rate of the radar antenna operating on an
unstable satellite can produce the results recorded on DISCOVERER
XXNI. Although this explains the command problem, an intensive
investigation has resulted in proposed changes to the command beacon
circuitry and operating procedures which will minimize this kind of
problem. (S}

(c) Analysis of data indicates that sub-normal tem-
peratures caused erratic operation of the gas jet control- valves and
resulted in the rapid expenditure of control gas. Temperature pickups
located near some of the valves recorded temperatures considerably
colder than those recorded: on previous DISCOVERER flights. This
probably resuited from the screening of the earth and solar radiation
by the new flame shield. An analog simulation of the conditions
demonstrated that the observed satellite behavior could have been
caused by sluggish, sticky operation of the control valves, To pre-

vent a recurrence of this difficulty on subsequent DISCOVERER

~ satellites, control valves will be coated with a heat absorbent material

and will be wrapped with thermostatically controlled electric blankets,

ss¥

c. Scheduled Flights
(1) DISCOVERER XXIV will be launched from Pad 4, Com-

plex 75-3, Vandenberg Air Force Base, early in June. 57

(2) DISCOVERER XXV, which is scheduled for launch in
mid-June, will be the first vehicle launched from the newly converted
Pad 1, Complex 75-1, at Vandenberg Air Force Base. This pad has
been converted from a THOR IRBM launch facility 1o o DISCOVERER
facility. 487

Ny o



Figure 2, Tbcdlado!tbchBNAnbkhM,“cbuaﬁdd(vb&cmM“c
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- 20 cycle per second (3) DISCOVERER XXIV and XXV will be instrumented 1o
oscillation studied provide data on the 20 cycle per second longitudinal escillotion

- . ' 2. Technical Statys
@. XiR-81Ba-9 Engine Development

_ Engine delivery siretchout (1) Production of XLR-81Bg-9 engines at the Bell Aero-
systems Company has practically been halted because of o substantial
stretch-out in engine delivery requirements by Lockheed Missiles and

— Space Division. A8

Engine reliability progrom (2) All firings of the XLR-81Ba-9 engine reliability test

- completed program were completed in April, Forty tests were ucted at Bell
Aerosystems Company, ten of which were restart and thirty.. were

full-duration firings. Twenty-five restort firings were made in an

— Arnold Engineerlng_Development Center qititude chomber. The tests
were satisfactory and demonstrated o major component life far in

excess of specification requirements. e

 WDLPR4-2%2 ~ Page 11




Space environmens equipment
to be carried

DISCOVERER XXV to carry
GRD module

Module 1o replace engine
access door

Page 12

ing environment in space:

(@) Atmospheric Density: This will include measurements
of otmospheric density and determination of the existence of atmes.
pheric waves of altitudes of 100 ta 400 miles qs a function of latitude,
time of day and season. Calculations based on these data will be
valuable in" determining vehicle drag and iifetime,

the Van Allen and Avroral regions,

(c) Thermal Radiation Infrared radiation from the earth
and  atmosphere, Scattered solar radiation will be measured 1o
obtain data for calculating Proper vehicle equilibrium temperatures,

(e) Solar Ultra-Violet Radiation: Solar radiation in the
ultra-violet and X-ray regions will be measured to determine aging
effects on plastic and organic materials,

(f) Atmospheric Composition: Data on the kinds and
states of ‘atmospheric particles, since organic and plastic materigls
show aging, corroding or chemical effects when exposed to free
radicals such as atomic oxygen. Data on ion concentrotions qre

needed,

(g) Magnetic Field. Results from more complete studies
of the earth’s magnetic field are of interest for possible use in attitude
stabilization systems, Magnitude and  direction at various altitudes
will \be determined, Long term varigtions will also be determined.

environment is at Vandenberg Air Force Base awaiting launch on
DISCOVERER XXV. This module includes a cosmic ray monitor, micro-

meteorite detector, two atmospheric density gages and associated
‘electronics, The equipment is powered by the sateliite vehicle power

supply and datq is transmitted by the vehicle's telemetry systom. /(2)’

(3) This is the first of several modules scheduled for flight
on DISCOVERER satellites in a program designed to utilize the weight

" -
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Pad 1 modified

Propeliant transfer system
modernized :

Page 14

3. Facilities '
a. Complex 751

b. Complex 75-3
Modemization of DISCOVERER lounch pads 4 and 5 of
Complex 75-3, including installation of new propellant fransfer sets
and updated launch control system equipment, has been completed,
Both pads are available for June launches. (C)-

. _ WDLPR-4262



- AGENA
SECOND STAOE o

Inort 1763
Paylood equipment 1441

Orbital 3,404
Impuise Propeliants 12,95

Oxidizer (IRFNA)
Other

758
GROSS WEIGHT (ibs) 17,112

Englne XLR81-80-9
Threst, the. (vac) 16,000
Spec. Imp., sec. (vac.) 290
Surn Time, sec. 240
Reslort Provisions Yes

The AGENA "B” vebicle incorporates
& restart or second burw cepebilisy.

A

'MIDAS Infrared Detection Payload SCANNER UNIT

P, ¢ I
T
N ;’bc onergy into focss "'Tﬂ

P ELECTRONIC EQUIPMENT

BOOSTER—-ATIAS (CBM

Welght—Dry

Fuel, RP-1

Oxidizer (LOX)

. GROSS WEIGHT (bs.)

Englne—MA-2

Thrust (the. vac.) Boost
Sustainer

Spec. imp. (s0c. voc) Boost

- -




PROGRAM HISTORY

_ The MIDAS Pnojrum was included in Weapon System

tion capabliiities, It provided foi ten test launches,
iwo from the Atlantic Missile Range and eight from
the Pacific Missile Range. Subsequent authorization
was oblained to ufilize two DISCOVERER flights
(designated RM-1 and RM-2) 1o carry background
radiometers in support of MIDAS,

A program of complete system dcvdopmont, includ-
ing the ground environment of MIDAS, has been sub-
mitted 1o the Department of the Ajr Force and has
been aPproved in principle and objective. The lounch
schedule of that program, 31 March 1941 MIDAS
R&D Development Plan, is shown on page B-5. Ay-
thorization has been received to initiate action imple-

tion. This consists of qn ATLAS missile as the first
stage and the AGENA vehicle, powered by q Bell
Aircraft rocket engine as the second, orbiting stage,
The final configuration payload weight wilj be
Spproximately 1,000 pounds, :

The first two R&D flights used the AGENA “A” gnd
ATLAS “D” vehicle Programmed fo place the pay-
load in a circular 281 nautical mile orbit, Subsequent
R&D flights will utilize the ATLAS “D"/AGENA “g*
configuration which will be programmed 1o place
the payload in o circular.2,000 nautical mile polar
orbit, -

R
Gontrl Gy o The Tracking e
the status of the orbital network and the
&round environmens, The Poing Ay g
stands are m;;d to Il:rndc tln MID. )




Italic — Indicates

R&D Facilities
Only
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o mamy,

-

dlweys be in
ICBM launch, These figares are based
08 geometric contiderations of the fam-
iy of tetellites and grownd readont siq.
sion locetions. Darker areds indicate
most probable Russiam ICBAL lawnch
site locations,

PRESIDENT OF U, S,

MIDAS ALARM EMPLOYMENT

DEPARTMENT OF DEFENSE

OTHER US
GOVERNMENT AGENCIES

NORAD
| MIDAS OPERATIONS CENTER

40°

Probabilivies of less thes 1.00 os shis
map indicate ![c ility of wt lewsy
one MIDAS ite detecting an ICBM.
lannch. P lities of 1.00 iudicate
that were than eme MIDAS satellite
will be i ion 10 detecs an

OTHER ALLIED
GOVERNMENTS

NOTE: The Air Defense Com-

‘MIDAS TRACKING &
CONTROL CENTER

mandwill operate the MIDAS:
System under the operational

conirol of CINCNORAD.

READOUT STATIONS

SPACE VEHICLE NETWORK

CONCEPY

The MIDAS system is designed 1o provide
continvous infrared coverage of the Soviet
Union. Surveillance will be conducted by
eight satellite vehicles in accurately posi-
tioned orbits. The area under surveillance
must Qe in line-of-sight view of the scanning
satellite. The system s designed to accom-
plish instantaneous readout of acquired
data by at least one of three sirategically
located readout stations. The readout

Page 18
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stations tmnsmit the data directly to the
MIDAS Tracking and Conirol Center where
it is processed. It is then displayed and
evaluated: in the MIDAS Operations Center.
If an attack is determined. fo be underway,
the intelligence is communicated to a central
Department of Defense Command Post for
relay to the President and all national
relaliatory and defense agencies,

WDLPR-4-292




Flight History
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RM-2 18 February DISCOVERER Vehicle AL chowndls fumctioned

MIDAS Lavnch  ATIAS AGENA -
No. Dae No. Ne. Remarks
| 26Fe 290 Did a0t st '
w 29D 1008 DSt oo mueis. of & failors during
I 24 May 450 1007 Hi:w:-m:u.hrfmmm»m
mm‘m owtsiending, Useful
RM-1 20 . sovallise :
- December mscovsm\vana. M””". IMW:‘*,W
Wavion obtsined in the .;~~icm-ng¢'o.
o Bib e .t oictperes ot

¢ DISCOVERER vehicles carrying MIDAS radiometric payloads

% Attained orbit successfully ‘ ¢ Failed to attain orbit
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MIDAS GROUND SUPPORT FACILITIES

]
Facility - Equipment* : Flight Function
Sotellite Test Center ABCDEP Operations control, orbit computations and predictions, initi-
ation of commands to satellite (vio tracking stations), process
. payload data. ’
Yandenberg AF8 ABCEFGHIJKLMP Ascent and orbital tracking; telemetry recepfion; trajectory
Tracking Station computations; command transmission; reception recording
, . and processing of payload data. '
Downrange Telemetry GHUNO Tracking and data reception during ascent. {Three ships are
Ships available for this function. Equipment is typical.)
Hawaiian Tracking ] BEFGH)J Orbital tracking, hlolnﬂry receplion, payload data reception.
Station
AMR HJ . Orbital data reception.
New Hampshire ABCEFGHIJKLM Orbital tracking; telemetry reception; command transmission;
Station reception, recording and fransmission of payload data.
African Tracking BEG) Telemeiry reception and recording during second burn.
Station
North Pacific BCEHKMP Satellite and payload data reception, command transmission.
Station .
Kodiak Tracking F Orbital tracking.
Station ,
Mugu Tracking BEFGJ Tracking and telemetry reception.
Station :

NOTES: (1) in addition to equipment listed, all stations have inter- and intra-station
communications equipment and checkout equipment.

(2) Equipment listed is either presently available or planned and approved
for procurement. .

*Equipment

. Doppler Equipment
A. General Purpose Computer(s) ). VHF Telametry Antenna
ond Support Equipment K. UHF Tracking and Dota Acquisition
8. Data Conversion Equipment Equipment (60 foot F&D Antennc)
C. MCE L UHF Angle Tracker
D. Master Timing Equipment M. UHF Command Tronsmitter
E. Control and Display Equipment N. APL Doppler Equipment
F.  VERLORT O. $PQ-2 Rador
G. YHF PM/FM Telemeiry Station P. Midas Payload Evaluation
H. PAM FM Grouad Siation ond Command Equipment

- N T—
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A. BRIRF OF PROGRESS

A Development Plan was prepared and printed early in April. On
24 April, the Air Force Systems Command approved the plan. Final
approval by the Air Force Ballistic Missiles and Space Committes is
still pending. (U)

A proposal for simplifying the MIDAS operational prototype system
has been submitted and Is currently being evaluated by the Spoce
Systems Division. Substantial increases in reliability and life expectancy
are proposed benefits of this simplified system (U)

ATLAS 97D (MIDAS ill booster) is being prepared for final validation
for flight. The AGENA vehicle has been delivered to Point Arguelio
Pad 2 ond is being readied for the 20 June launch. The payload is
undergoing final testing prior to being mated with the AGENA satel-
lite vehicle. 457"

Considerable progress was made during the quarter on the design
of facilities. The design of the technical support facilities at Vanden-
berg Air Force Base was completed, Final plans for the New Hampshire
tracking station technical support were also completed. Preliminary

design of the Ottumwa tracking and control center facilities was .
- completed on 26 May. Authorization to proceed with the rehabilita-

tion of base support facilities was given on 7 May. (U)
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Development Plan prepared

AFSC approves Development
Plan :

“System Package Program’’
documentation prepared

Operational system
_concept clarified

Operational prototype
system simplificotion
proposal analyzed
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B. TOPICAL SUMMARY

1. Program Administration

a. Program adjustments resultant to guidance received from
the Air Force Ballistic Missiles and Space Committes (AFBMSC) were
resolved with the major contractors and local governmental agencies
during March. Coordination of the adjusted program plan was accom-
plished with the range facility, Pacific Missile Range. A Development
Plan, dated 31 March, reflecting the increassd scops ond program
acceleration approved by the AFBMSC and odjusted to the funding
guidance received, was printed early in April. (U)

b. On 24 April, representatives from the Space Systems Division
(SSD) briefed the Air Force System Command on the MIDAS R&D
Development Plan. The plan received Command approval and the
following day a briefing covering its background, content, and objec-
tives was presented to members of the Depariment of Defense and
to the Defense Panel of the Weapons Board, Headquarters USAF,
Authority was given for SSD to proceed ogainst the plan pending
finol detailed approval by the AFBMSC. (U)

¢ A vigorous program to document a “system package pro-
gram” in response fo the 375 series of Air Force regulotions was
initiated in March. Initial documentation and formulation of manage-
ment organization and concepts has been completed. Analysis of
these eofforts reveal that theres remains a considerable amount of
data to be generated and inter and intra-command coordination
to be accomplished. The internal organization and management re-
alignment resulting from the new structure of the Air Force Systems
Command and the Air Force Logistics Command has had considerable
impact on this effort. Results of this command structure and functional
realignment are being incorporated into the documentation as they
are identified and finolized. (U)

d. The MIDAS Operational System concept is being reviewed
fo define in greater detail, based on present knowledge, .the opera-
tional philosophy and requirements for each system element. (U)

e. The Space Systems Division is presently onalyzing and
evaluating a Lockheed Missiles and Space Division proposal for
simplification of the MIDAS Series IV prototype system. Primary

~ emphasis is placed on vehicle simplification with ancillary reduction

of complexity in the design and manufacture of support, checkout,
and launch control equipment. Substantial increases in reliability and
life expectancy are proposed benefits of this simplified system. Some
of the concepts of the proposed simplified system are:

(1) Twelve sateliites randomly spaced in orbit, four in
each of three orbital planes. Two satellites in each plane would

orbit in one direction and the other two would orbit in the opposite
direction. '

T woLERA:




RM-2 flight transmits
valuable data

Final RM-1 and RM-2 npomb
to be published In mid-June

ATLAS 97D ready for launch

MIDAS Il SAPUT still operating
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(2) All satellite equipment would operate on a continuous
duty cycle. . -

(3) Provisions for orbital adjustment would not be required.

(4) The solar auxiliary power array would be static follow-
ing its initial extension — no constant adjustment to provide maximum
sun exposure. -

. (5) The attitude control requirements would be reduced.
(6) All dota transmission would be accomplished on UHF.

(7) No command system would be required, elimingting
the need for the orbital programmer and the power control unit.

(8) Reduced tracking accuracy requirement of 20 nautical
miles would allow tracking fo be accomplished with the 60-foot
trocking and data acquisition antenna by angle tracking only.

While the proposal has many desirable and attractive possibilities, it ,
must be carefully analyzed os to impact on mission capability, vuiner-
ability, cost, schedules, productibility and logistic support, efc., to
positively assure that this approach is optimum for this time period.,

2. Flights

a. Analysis of the data transmitted by the second radiometric
flight (RM-2) conducted in February has provided valuable information ,

despite vehicle tumbling. Telemetry, and reference channels performed
satisfactorily, (€]

b. During the second pass the Kaena Point, Hawaii, station
received particularly good data in the 4.3 micron range, This data
woas of better quality than that obtained on the RM-1 flight, At this

,., lime the vehicle was stable and pitched downward at o oximately

13th pass, despite the tumbling of the satellits, the New Hampshire
station” acquired some valuable data. A findl report on the RM-]

ond RM-2 dato and an analysis of them is being published and will
be available in mid-June. (e

3. Technical Status
a. Boosters

On 9 March, ATLAS 97D (MIDAS Il boaster) successfolly
completed a flight readiness firing at the Point Arguello launch

- complex. The booster was then used to complete Stand and Automatic

Programmed Checkout Equipment (APCHE) volidation checks. The
booster is also being prepared for final validation for flight which
starts on the AGENA “on-stand” date. Booster progress is satisfactory

. to support the launch of MIDAS Ilt. :

b. Second Stage Vehicles

(1) MIDAS NI, launched from the Atlantic Missile Range on
24 May 1960, was tracked by the Hawaiian tracking station on

- Page 23



Figure 1. Successful flight readiness firing of ATLAS 97D at Poins Pad No. 2.
An AGENA cbechous vebicle is on the ATLAS booster for these sests.

ke




Figare 2, Smm’f;l‘ “bot-firing” of the MIDAS Ul AGENA webicle at the Sents Crus

plish

S i

of AGENA boost and orbitel operation was accom-

MIDAS il AGENA vehicle
“hot-fired”

AGENA vqhklo modified
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pass 5054, 20 April 1961, and pass 5070, 21 April, for a total of
21.6 minutes of the auto-track with a TLM-18 antenna. The SAPUT (Solar
Auxiliary Power Unit Telemeter) was still operating with o signal
sttength of four microvolts.  (U)

(2) On 1 March, the AGENA vehicle for MIDAS Ili was
successfully hot-fired ot the Santa Criz Test Base, This hot firing
included a complete simulation of the AGENA boost and orbiting
operation for a simulated altitude of 2,000 nautical miles. The pay-
load was operated during the simulated orbit and the scanner was
rotated throughout its entire travel. Checkcut of the payload was
accomplished through the regular command and data links. /ce)’

(3) The launch delay of over two months since the first
of -the year has been caused largely because of AGENA vehicle

subsystem checkout problems. The solution of these problems involved

some modification of the AGENA vehicle during the vehicle prelaunch
Preparation and test phase. Modifications accomplished during the
system tests at Vandenberg Air Force Base are listed below. /(.e)/

(@) The horizon sensors were modified to avoid possible
sun saturation. New sensor harnesses and heads were installed per-
mitting the vehicle to be satisfactorily stabilized in pitch even though
one sensor was scanning the sun. _(CY

3 Fag



AGENA delivered to Pad 2
on May 24

MIDAS IV vehicle in
systems fest

(b) A propellant tank venting problem required that
a propéllant tank vent and engine drain line nullifiers be installed. }d

(c) A power control unit access door has been installed
that permits the emergency resst fimer fo be. reset without removing
the power control unit. (21

(4) On 12 Moy, the satellite vehiclev completed o successful
simulation countdown and flight, and on 24 May, following a series
of final alignments, was. delivered to Pad 2 of Point Arguello Launch

- Complex No. 1. The launch is now scheduled for 20 June. (SY

(5) The AGENA vehicle for the MIDAS IV flight is com-
pleting integrated systems tests at the Lockhesd manufacfuring focil-
ities. Upon completion of system tests, the vehicle will be transported
to the Santa Cruz Test Base for flushing. Since MIDAS vehicles are
being produced under the “block” concept, every modification made
to MIDAS It is being moade to the MIDAS IV and V vehicles. This
standardization will increase the degree of confidence in the basic

_vehicle configuration. The MIDAS IV could be delayed because of

possible conflict with a SAMOS vehicle in the Vondonborg Air Force
Base missile osombly building. (SF

MIDAS Uil poyload
at VAFB

Final Serles II payload
accepted in March

Boird-Atomic to develop
- backup Series IV payload

Lead-svifide detector
contract negotiated .

Background radiometer
flights completed .

"age 26

¢. Infrared Scanners

(1) The payload for MIDAS il is.now at Vondonberg Air
Force Base undergoing final testing prior to being mated to the
AGENA satellite vehicle. 4€)"

(2) The final production and acceptance Serles Il payloads
were completed in March. This provides three units for flight test,
one for life testing and one spare. The spare is curronﬂy being used
to check compatibility between payload, ground readout stations
and display equipment. (€) : :

~ (3) The design and development of an infrared detection
payload as a bockup to the Series IV payload design has been
awarded to Baird-Atomic, Inc. The basic Series IV payload is being
developed by the Aerojet-General Corporation. {Cf

(4) A contract was awarded to Infrared Industries, Waltham,
Massachusetts, in April for the development and product engineering

of lead-sulfide detectors. A similar conract is being negotiated with

the Electronics Corporation of America, Cambridge, Massachusetts.

it is anticipated that negotiations will be completed and a contract

awarded early in June. (U)

d. Background Radiometer Fiights

A series of U-2 airplane high altitude measurement flights
conducted from Edwards Air Force Base were successfully completed
in March. Terrestrial infrared radiation and horizon measurements

ST Wiz
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Data flow énulydl
negotiations completed

Development of design
criteria for new launch
complex initiated

Ground equipment installed

and checkout accomplished

Noise during New Hcmpdnin
transmissions investigated
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were taken under desert conditions. Another series of flights from
Eielson Air Force Base, Alaska, were completed in April. This series
obtained background data under orctic conditions. A third series,
designed to gather data under tropical conditions, has been completed
from Patrick Air Force Base. These data are presently being redu;%
e. Data Flow Analysis Subcontract Signed

Negotiations with International Business Machines (IBM)
were completed in March for analysis of onticipated data flow in
the MIDAS Operational Center (NOC) and the Tracking and Control
Center (TCC). (V)

f. Aerospace WM Equipment

{1) Originally, MIDAS planning assumed that the new Point
Arguello faunch complex No. 2 would serve as the Operational Launch
Complex, if an operational MIDAS Program were directed. The MIDAS
System Test in early 1963 was intended to prove out the suitability
of this complex for the operational program. Equipment design was
intended 1o possess features permitting operation by a MIDAS Air
Force: launch organization. The capability to support other R&D pro-
grams was to be maintained, but on a secondary basis using auxiliary
equipment where required. in May, ofter a comprehensive re-evalua-
tion of forecast launch requirements, need dates, costs and capabilities,
the new complex was reoriented to serve primarily as o general
purpose R&D focility. It will have the capability to launch MIDAS
satellites and will be used along with Complex 1 1o help establish the
initial operational satellite network if an operctional program is
directed. However, under the present design and use philosophy, it
will not be used as the MIDAS operational launch complex for sub-
sequent network maintenance activities. A new operational launch
complex must therefore be included in the operational implementation
program to satisfy this requirement. Development of design criteria
for this new complex has been initiated. /(8’)/

(2) The neoasary ground equlpmont fo wpport the MIDAS

installed aboard the dawnronge mlcking shlps and is currently bolng
checked out. /({2)/

(3) Noise has been encountered during daytime transmission
over the New Hampshire tracking station 1200 bit line and is being
investigated. The MIDAS Intercept Assembly Register (MIAR) is being
modified; as soon as these modifications are completed, checks will be
made with the GP-1 PAM/FM ground station. Validation and ac-
ceptance of the computer program awaits resolution of the equip-
ment problems. (U)



STC computer program fo ' (4) Acceptance of the computer program at the Satellite

be accepited in mid-June Test Center by Operations, and integration of the GP-1 PAM/FM
ground station is forecast for mid-June.- Problems associated with the
doto line translators will also be corrected early in June. (U)

4. Facilities

Launch complex facilities a. All lounch complex facilities roquired to support MIDAS
mdy .///// xilt s ragay. 10 BMe and control

AGENA second-burn data.

Design of VAFB support b. Design of MIDAS technical support facilities in support of
fgellﬁhc completed the 6565th Test Wing activities at Vandenberg Air Force Base was

completed during the quarter. Funds covering seventy percent of the -

revised project estimate have been allocated against this project by
Headquarters USAF. One building will be advertised Initially with the
remainder of the pockage deferred until the balance of funds is

received. (U)
Donnelly Flats modifications c. Plans and specifications for modifications to the MIDAS
released for construction - technical facilities at the Donnelly Flats, Alaska, tracking station were

released for construction to the Alaska Air Command on 24 May
with a requested beneficial occuponcy date of 1 September. (V)

" |

New Hampshire tracking e. Final plans for the MIbAS technical sﬁpport building ot

station plans completed the New Hompshire tracking station wers completed during this
b quarter. Contract award is scheduled for 30 June. (V)

Ottumwa TCC preliminary f. Preliminary design of the Ottumwa, lowa, tracking and

design completed control center technical facilities was completed on 26 May. A pre-

liminary design review is scheduled for 9 June. Rehabilitation of base
support facilities at Ottumwa will be accomplished through the Corps
of Engineers District Office, Omaha, Nebraska. Authorization to pro-
ceed was given to the AFRCE, Missouri River Region on 7 May. (U)

—_— —



4

M 77 2 VI ”’W//
/////&//7////////////// 2772777/ /




WDLPR-4-292

Headquarters USAF .
Headquarters AFSC

Strategic Air Command

6555 Test Wing (Development)
6594 Test Wing (Satellite) .

Air Defense Command
Sacramento Air Materiel Area .

Aeronautical Chart ond Information Center .

Electronics System Division .
Space Systems Division

Deputy Commander for Asraspace Systems .
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Early morning photograph of MIDAS 1l at Point

Arguello, Pad No. 2. This vehicle, launched on

] 12 July, demonstrated the ability of the ATLAS

. ' D/AGENA B combination to establish a pro-
: : grammed, oriented, and stabilized 1850 nawtical
mile circular orbit with o 0.0039 eccentricity. (S)
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MILITARY SATELLITE PROGRAM PROGRESS REPORT
QUARTER ENDING 31 AUGUST |
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FOREWORD

During the quarter, six DISCOVERER vehicles were launched. Of the six,
three atiained orbit and all three were recovered. Each of these flights
utilized the increased DISCOVERER weight carrying capability fo place
scientific experimenis into the space environment. Biopacks, Geophysical
Research Direclorate experiments, and Lawrence Radiation Laboratories
instruments in support of the VELA HOTEL Program hdve been carried.

The MIDAS Program achieved a major milestone with. the successful
launch and orbit of MIDAS lil. Payload data were received. Modifica-
tions, based on MIDAS Il information, are being incorporated into the
MIDAS IV vehicle. The MIDAS IV flight vehicle is being readied for launch

~ early in October. The agreement providing for the consiruction of téch-

nical facilities and the operation and maintenance of the United Kingdom
readout station was consummated on 19 July. Hq USAF has not yet
released construction funds for this project. Significant progress is being
made in the design of the Ottumwa, lowa, Tracking and Control Center
technical facilities. Construction has starled on Point Arguello Launch
Complex No. 2. '

Commander

This d ins information offecting the

i
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trom the - revelation of its contents in

manner fo an enouthorized person is prohibited [/
DOWNGRADED AT 12 YEAR INTERVALS;

NOT AUTOMATICALLY DECLASSIFIED. DOD DIR 5200.10
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The DISCOVERER Program conmsists of the design,
development and flight testing of two-stage vehi-
cles, using the Douglas DM-21 Space Booster as the
first stage booster and the AGENA as the second
stage, satellite vehicle. The program was established
early in° 1958 under direction of the Advanced
Research Projects Agency, with technical manage-
ment assigned to AFBMD. On 14 November 1959,
program responsibility was transferred from ARPA
fo the Air Force by the Secretary of Defense. Prime
contractor for the program is Lockheed Missile and
Space Division. The DISCOVERER Program will per-

form space research in support of advanced satel-
lite programs.

PROGRAM OBJECTIVES

la) Flight test of the satellite vehicle airframe, pro-
pulsion, guidance and control systems, auxiliary
power supply, and telemetry, tracking and com-
Jmand equipment.

(b) AHaining satellite stabilization in orbit.

Jc) Obtaining satellite internal thermal environment

data.

{d) Testing of tecliniques for recovery of a capsule
ejecied from the orbiting satellite.

(e) Testing of ground support equipment cnd devel-
opment of personnel proficiency.

n Conducﬁn§ bio-medical experiments, induding
injection into orbit, re-entry and recovery.

PROGRAM SUMMARY

Early launches confirmed vehicle flight and satellite
orbit capabilities, developed system reliability, and
established ground support, tracking and data acqui-
sition requirements. Later in the program, biomedical

and advanced engineering payloads will be flight

tested to obtain support data for more advanced
space systems programs. DISCOVERER vehicles are
lounched from Vandenberg Air Force Base, with
orbital operational control exercised by the Satellite
Test Center, Sunnyv'clo, California.

Tracking and command functions ore performed by
the stalions listed in the Toble on Page 4. A

history of DISCOVERER flights to date is given on
pages 5 and 6.

DCLPS-13
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Impulse propeliants 12,950
Other 511
TOTAL WEIGHT 5722
Engine Model XLRS1-80-9
Thrusibes., vac. 16,000
Spec, imp.-ssc., vac. 290
Burn time-sec. 240
BOOSTER Din-21
Weight—Dry 6,300
Feel 33,700
Oxidizer (LOX) 68,200
GROSS WEIGHT (lbs.,) 108,400
Engine
Thrust, lbs, (S.L)
Spec. Imp., soc. (S.L.)
Burn Time, sec.




Powered Flight Trajectory ;'; duratlon, 78 w.m. downrange, geided
2.

, I

Telemetry ships are positioned as required by the
specific mission of each flight. lHustrations on the
opposite page show a typical launch irajectory from
Vandenberg Air Force Base and a typical orbit. An
additional objective of this program is the devel-
opment of a controlled re-eniry and . recovery
capability for the payload capsule. The recovery
operation is also shown on the opposite page. An
impact area has been established near the Hawaiian
Islands and a recovery force activated. Techniques
have been developed for aerial recovery by C-119
and JC-130 aircraft and for sea recovery by Air
Force pararescue men and Navy surface vessels,
The recovery phase of the program has provided
advances in re-entry technology. This information
will be used in support of more advanced projects.

AGENA VEHICLE DEVELOPMENT

The AGENA vehicle was originally designed as a
basic satellite vehicle for Military Space Programs.

The first AGENA “'B” used the Bell XLR-81Ba-7 DISCOVIRER/AGENA
‘engine and was first flown on DISCOVERER XVI. »

The latest AGENA “B” vehicles use the 16,000
pound thrust XLR-81Ba-9 engine.

o LINES OF SIGHT—HORIZON SENSING
Page 2 - _ | ‘ DCLPS-13
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-A.

- . GROUND SUPPORT FACILITIES

Facility Equipment* _ Flight Function
Satellite ABCD Orbital control, orbit computations and predictions, acquisition
Test Center data for tracking stations, prediction of recovery area.
{Vondenberg AFB BDEFGHI Ascent and orbital tracking, ldomotryi reception, trajectory
Tracking Stotion measurements, command transmission.
. i Downrange BFHI Telemetry reception and tracking during ascent and orbit injec-
-4 Telemetry Ship C tion. :
} ;
: {New Hampshire : BDEFGHI Orbit tracking, telemeiry receplion, commands to satellite.
Tracking Station
.; {Kodiak BDEFGHI Orbit tracking, telemetry reception, initial acquisition on pass
Tracking Station 1, monitor evenis in recovery sequence.
fHawaiian , BDEFGHI - Orbit tracking, telemetry reception and transmission of com-
Tracking Station mands to satellite.
Hickam AFB D . Over-all direction of capsule recovery operafions.
Oahv, Hawaii
Tern island . BFGI Recovery capsule trcckinﬁ.
{Primary Tracking Stations (have command capability}
“
*Equipment E v ‘
. A, General Purpose Fcnmhra) and Support Equipment F. VHE FA/FM Tob Stath
b 3. Deta Conversion Equipment G. VHF Direction Finding Equipment
. C. Master Timing Equipment . H. Doppler Eqei
D. Control and Display Equipment :

I. VHF Telemetry Antenna

NOTE: In oddition to equipment listed, all stations have inter- and intra-siction communications equipment and
checkout equipment.

Pages - - pauesis
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Flight History

DISCOVERER DM-21 AGENA . '
Ne. Ne. Ne. Flight Date _ Remerks

DISCOVERER FLIGHTS O THRU XX ARE ON PAGE A-‘

Asiained orbis orbié_smccassfully. Nom-vecoversble, radio-
XXi 261 1102 18 Febrvary weiric dats gatbering MIDAS swppors flighs.
Launch, ascent, coest and orbital :
xai - 300 1105 30 March wnﬂmumw
v oquGENAbMM
; Assained orbis mdﬂ"’
o 307 1106 8 April Sonted olthwdlinforoznlc
ro-onivy. wes sjected into
XXIV 302 1108 8 June Failed t0 atiain orbit because of & secomd siage
| malfunction.
XXV 303 1107 16 June Attained orbis successfully. Capsule racovered

]nutbcuuudurmlaysnorbd All objec-
tives achisved.

Xxvi 308 1109 7 Jly Aisainod orbis succassfully, Capsule was sjecied on the
320d orbis and mmawktbddﬂ
i hieved

Xxvii 322 1110 21 July w,,..,..-.mw,;.,.....mm.
__  Faled i

XXVIR 309 1" 3 August Failed 10 atiain orbit becanse of Wfa‘lnc
v ve !ba:‘dhnmcadrd:y;l;. »

XXIX 323 1112 30 August Assained orbis seccessfally. Copsmle recovered from
the ocesn ofter oo deys on orbis. Al objectives

¢ Attained orbit
successfully.

® Attained orbit and
capsule recovered.

¢ Failed to attain orbit.

THOR—DM-18/AGENA “A"

DCLPS-13 -

8. THOR—DM-21/AGENA “B8" . C. THOR—DM-21/AGENA 8"
MB-3 Block 1/XLR81-Ba-7 - MB-3 Bleck 2/XIR81-Ba-9




Flight History (continued)
DISCOVERER DM-21 AGENA :
AGENA destroyed by os ped.
0 | 160 1019 21 Janvary 1959 AR 'Mbdfw'u”hlh %72
| 163 1022 28 Feb Attained orbis successfully. Tolomatry roceived for 514
' pruany teconds after lifs-of.
Apri Astainod orbit swccessf Recovery ccpudc sjected
. 170 1018 13 l oslhborb‘wm’o%vnd.dllohmmcp&
recovery achieved.
Lawnch, ascont, sepavation, and orbital booss suc-
l" 174 1020 3 June m:lnl.l":ddnacbtmwbu bmu olloopcrlo“r;-
ance of saellite engine.
v ‘ 179 1023 25 June Same as DISCOVERER IIL.
v 192 1029 13 August Al objectives successiully achieved except capsnle
recovery afser sjection om 178h orbis.
vi 200 1028 - 19 Avgust Seme s DISCOVERER V.
vil 206 1051 7 November Assainod orbis ixccessfully. Lack of 400-67“0 power
. prevesiod siabilisation on orbis and recovery
vi 212 1050 20 ber Assained orbit smccess uud
' 5 Novem gty R Aot g W i o'mf"'
. Recovery capsule oj but not recoversd.
X 218 1052 4 February 1960 THOR shus dows Umbilical cord mast
. did not resracs. Quick lm:mm failed, cousing loss of
. belinm presiure.
X 223 1054 19 Feb THOR desroyed & T 56 Range S4|
eoruary Officer, Severe pitch off:l;dbu:“ “/ by‘ ‘boof“’
autopilos malfunction.
Xi 234 1055 15 April Assained orbis smecessfully. Recovery capinle ejscted
os17tborbdmmmmwd.dll bymucxup;
. recovery swccessislly nbnnl
xi 160 1053 29 Jun Lawnch, u-t, .
une [T upcnm ” orba”:” sg.
. _ of AGBNA ng orbud stage boost.
p {11} 23 1057 10 August Astained orbis m:l-lh ‘Recovery cepsule sjected
s os l7tb orbit, Ccp movord“ff :’m
smpact with negligible Juugc. Al ob)ma cxupt
she airborne recovery were swccessfully ac
Xiv 237 1056 18 August Attained orbis succes. Recovery capssle md
9 om 17th orbit ud wdfzcuulnll, n:fmd by the
airborne force. All objectives smccessfully acbieved.
XV 246 1058 13 Septembe, Assained orbit smccessfully, Ejocsion and recov
prember sequence complesed. Capinle impact occurred s
of the recovery forces; locased but loss prior to bmg
retrioved.
xvi 253 1061 26 Oclober Leunch and ascens normal. AGENA failed 10 soperate
from boosser end failed s0 assain orbis.
Xvil 297 1062 12 N b ‘Assained orbis smccessfully. Recovery capsule ejected
ovember u3m:b¢ndmdzmvnm“a€mﬂp”bd.
All objectives were succassiully achioved.
Xyl 296 1103 7D b Astained orbis R zmd '
ecember Atsained orb ‘:::cmldh mmy
AR objectives were mcuxfnlly achisved,
xix 258 1101 20 December Assained orbis successiully. Nou-rmmblo radio-
mairic data gmboring MIDAS suppors ﬁcgbt
xX 298 1104 17 February Astained orbis successfully. Capsule did not re-owter
due to ou-orht malfunction.
Page 6
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A. BRIEF OF PROGRESS

Six DISCOVERER vehicles, of eight originally scheduled for launch
during the quarter, were launched in this three month period. Of
these six, three attained orbit and all three were recovered. This is
the greatest number of vehicles to be launched in one quarter and
the one-hundred percent recovery record is a major program mile-
stone. Only one of the capsules was recovered by the aerial recovery
force; the other two were retrieved from the Pacific by Air Force para-
rescue teams frained for this mission. )Zl’

Additional equipment for measuring the space environment was cor-
ried aboard these DISCOVERER vehicles. Some of these instruments
were provided by the Geophysical Research Directorate and some
by the Lawrence Radiation Laboratories in support of the VELA HOTEL
program. The different orbits attained (Table ) provided the gather-
ing of information under a variety of conditions.

Page 7



B. TOPICAL SUMMARY

1. Flights
a. DISCOVERER XXIV
DISCOVERER XXIV launched (1) DISCOVERER XXIV was launched from Vandenberg Air

on 8 June Force Base at 1416 PDT on 8 June. DM-21 performance was. nominal
: : throughout the boost phase. However, a constant temperature in-

crease in the aft equipment area from Iiﬂoff until o loss of telemetry

occurred at T plus 147 seconds indicated a small fire had started in

this area. Other data indicated that separation did occur but that the

AGENA vehicle did not develop sufficient thrust for orbital boost.

Failure to attain. orbit was umibuhd fo damage resulting from the

fire. }Qf
Fuel seepage causes fire (2) Seepage of umymmﬂncal di-methyl hydrazine {fuel)
. from a plumbing leak or quick disconnect spillage are suspected to
be the source of the DISCOVERER XXIV fire. Remedial action for
subsequent flights included requiting a manual fuel leak check of the
AGENA vehicle during the countdown and adding. “‘scuppers’ near
the propellant quick-disconnects to caich any spillage as the line is

pulled away. /(Qr

b. DISCOVERER XXV

(1) Flight
DISCOVERER XXV launched . ' DISCOVERER XXV was launched from Vandenberg Air
on 16 June Force Base at 1603 PDT on 16 June and was successfully injected into

a near-polar orbit, The ascent was normal with all events occurring
essentially as planned. On orbit the satellite was oriented and ‘stabi-
lized as plonned. The thermostatically controlied electric heaters
installed to correct the sticky attitude control valve operation encoun-
tered on DISCOVERER XXIIl performed successfully. This was the first
on orbit test of the system. Table | shows the pndldcd and altained
orbital parameters.

DlSCOV_ERER XXv DISCOVERER XXVI DISCOVERER XXIX
Event Programmed Actual Programmed  Actval Programmed  Actual
Apogee, siatute miles 292 256 293.6 505.5 257.1 353.4
Perigee, statute miles 147 140 147.4 142.8 1474 103.62
Period, minutes 91.6 96.9 _ 91.6 95.02 : 91.0 91.5
Eccentricity . 0.017 0.0138 . 0.0175 0.0421 0.0 l a3 0.0298
Inclination Angle; degrees  81.8 82.1 81.5 82.9 81.8 82.07

TABLE 1. COMPARISON Of PROGRAMMED AND ACTUAL ORBITAL PARAMETERS FOR DISCOVERER XXV,
DISCOVERER XXVI AND DISCOVERER XXIX.

Pages S pewrs o




Capsule Recovered by Air Force
para-rescue team on 18 June

(2} Capsule Recovery
As plannid, capsule recovery was initiated on the 33rd
Pass (two days on orbit) at 1800 PDT on 18 June. All events occurred

as programmed ond-the capsule descent followed o nominal tra-
iectory. However the -impact area was incorrecily calculated. This

was deployed and

by 2046 PST the safely aboard their raft, The capsule

capsule was

. and the rescue team were picked up by q Navy destroyer the next

Figure ) — Alr Force pararescue

“team (right) during recovery. of

" DISCOVERER XXV capsule. One team
member and the capsule’s

parachute are visible in the lower
right of the photograph. The
three-man team has the capsule
oboard the large raft {below).
Navy destroyer picking up the
capsvle and the men on the
morning of 19 June,

DCLPS-13




Metal samples exposed to
space environment

Space research experiments
furnish data

DISCOVERER XXV! launched
on 7 July

{3) Space Research Experiments

{a) A number of space environment ixpcrimenls were
conducted successfully during the DISCOVERER XXV flight. An emul-
sion block, dosimeters, and discs of gold, nickel, fitanium, cadmium,
magnesium, bismuth, iron, and ylirium were recovered with the cap-
sule and are currently being compared with identical samples retained
on earth to determine the effects of space radiation on these ele-
ments. .. (U)

{b) Two atmospheric density gages, two micrometeorite
detectors, a cosmic ray monitor and tweive temperature probes were
carried on DISCOVERER XXV and telemetered data from these instru-
ments are being anclyzed. No satisfactory data were received from
the dtmospheric density gages. However, temperatures in the 25
degree Fahrenheit range were recorded and the micrometeorite detec-
tors recorded evidence of impacts.

¢. DISCOVERER XXVi

(1} Flight

DISCOVERER XXVI was launched from Vandenberg Air
Force Base at 1629 PDT on 7 July and was injected into o near-
nominal orbit. All evenls during launch, boost separation, coast,
AGENA burn and orbital injection occurred as planned, except for a
longer than normal AGENA burn time. This has been attributed to an

. accelerometer-integrator system error. Table | shows the predicated

and aftained orbital parameters. All subsystems operated satisfactorily
throughout the orbital flight. The thermostatically controlled slectric
hectcn_ installed on attitude control valves performed successfully.

Page 10

Figure 2 — Attitude control valve
heating element installation which
has been vsed successfully on -
DISCOVERER XXV and subsequent
vehicles. Attitude control ditficulty
on DISCOVERER XXIll was attributed
to sluggish or sticking valves
resulting from the extremely low
temperatures encountered while

on orbit.
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Figure 3 — Launch of DISCOVERER XXV! at

1629 PDT on 7 July. The capsule from this vehicle
waos refrieved by the aerial recovery forces

after two days on orbit. The photo above shows
the DISCOVERER XXV AGENA vehicle; below

Is the DISCOVERER XXV! vehicle. The fuel and

oxidizer quick disconnects are visible on the
right in both photos. in the lower pheto the new
“scuppers” are visible. They are part of o
system for catching propeliant spillage as the
lines are pulled away. This modification was
made as a result of the fire aboard
DISCOVERER XXIV. The space research
experiments furnished by the Geophysical
Research Directorate are shown in both photes.

e S o S o e e TR,
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Fourth aerial recovery achieved

Metal samples again carried
into space

Biolegical materials, dosimeters
and film samples in capsule

GRD instruments again placed
on orbit

DISCOVERER XXVII launched
on 21 July

DCLPS-13

(2) Capsule Recovery

As planned, capsule recovery was initiated on the 32nd
pass {two days on orbit) at 1905 PDT on 9 July. All evenits occurred as
programmed and the capsule followed the predicted descent tra-
jectory. The capsule was sighted northwest of Hawaii and aerial re-
covery was accomplished. This was the fourth DISCOVERER capsule
recovered by the airborne forces; two other capsules have been re-
covered from sea. Following copsule ejection, the AGENA satellite
reoriented to its normal “‘on-orbit” attitude and operated satisfac-
torily for the remainder of its battery life. )2{

(3) Space Research Experiments

{a) As part of the continuing program designed to
measure the space environment and determine radiation effects on
various materials, nearly 45 pounds of additional instruments and
specimens were carried on the DISCOVERER XXV1 satellite vehicle and
its capsule. The capsule carried “poker chip” samples of iron, nickel,
yitrium, titanium, magnesium, lead and bismuth. Half of the samples
were refurned to the Air Force Geophysical Research Directorate for
evaluation and the rest were analyzed by Lockheed scientists. (U)

{b) Several canisters were recovered after exposure to
the space environment aboard the DISCOVERER XXVI capsule. One
contained inert biological materials {cellulose products) and was re-
turned to the Space Systems Division for analysis. Another contained
various dosimeters and was returned to the Air Force Special Weapons
Center. Various metal and film samples were included in o third
canister to provide information on the effects of space radiation on
photographic materials.

(c) The non-recoverable Geophysical Research Directo-
rate equipment, which was mounted on the module that replaces the
engine access door, included two atmospheric density gages, iwo
micrometeorite detectors, @ cosmic ray monitor and temperature
probes. During the flight, data from those instrumenis were telemetered
to tracking stations by the AGENA telemetry system. The information
was sent to the Geophysical Research Directorate for reduction and
analysis. An inifial review of the raw data indicated that all instruments
operated safisfactorily and the data obtained appeared to be valid.
) .

d. DISCOVERER XXVii

DISCOVERER XXVl was launched from Vandenberg Air
Force Base at 1535 PDT on 21 July. A DM-21 booster pitch oscillation,
evident immediately after launch, became severe after approximately
one minute of flight. The vehicle apparently broke up at this time. A
destruct command was sent at T plus 95.1 seconds. Three minutes after
launch, the DISCOVERER satellite S-band beacon signal was lost and
approximately two and one-quarter minutes later, booster telemetry
was lost. The DISCOVERER satellite reached an altitude of only 35,000
feet and impacted iwelve to fifteen miles downrange. Ships from the
Pacific Missile Range located several main parts of the DM-21 booster,
but were unable 1o recover the parts connected with the failure.
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e. DISCOVERER XXViil

DISCOVERER XXVIil launched (1) DISCOVERER XXVl was launched from Vandenberg Air
on 3 August Force Base at 1701 PDT on 3 August. The launch was scheduled for 2
"~ August but a malfunction of the horizon scanner caused a one-day
postponement. Booster performance, separation, coast and AGENA
ignition occurred as planned. Approximately 188 seconds after
AGENA ignition the hydraulic pressure for operating the actuators
which position the rocket engine dropped to zero. A decrease in
hydraulic fluid temperature and o slight increase in engine turbine
speed were coincident with the hydravlic pressure drop.

Vehicle tumbles because of ’ (2) Bearing friction held the satellite engine in position for

hydraulic pressure loss a few seconds, but the actuators could not respond to correction
signals from the inertial reference package. The vehicle started to
tumble. The high acceleration forces caused the vehicle lo break up.
Impact was in the South Pacific. Analysis of the flight data revealed
that only two types of failure could account for all of the observed
effects: failure of tubing or filtings on the high pressure side of the
system or failure of a high pressure transducer. Subsequent bench
tests on'a hydraulic system package supported the analytical findings.
As a result of these tests, some AGENA tubing will be re-routed to
reduce the possibility of vibration effects, some fittings will be
changed, and a “fail-safe’ type transducer will be substituied.  |CY

f. DISCOVERER XXIX

(1} Flight
DISCOVERER XXIX launched ‘ DISCOVERER XXIX was launched into orbit from Vanden-
on 30 August berg Air Force Base ot 1300 PDT on 30 August. The satellite was

launched ot the earliest possible moment allowed by the established
1300-1600 lounch window. All events during launch, boost, separa-
tion, coast, AGENA burn and orbital injection occurred as planned.
One and one-half hours after liftoff orbital status was verified by
tracking and iolomehy contact over Kodiak, Alaska. The orbit, based
upon calculations made after pass ten, is satisfactory although slightly
different than originally programmed. Table | shows the predicted
and attained parameters. The variation is attributed to a slightly
positive (AGENA vehicle in a pitch up pasition) flight path angle at
orbital injection. Vehicle operation on orbit is satisfactory.

(2) Capsule Recovery

Capsvie recovered by Air Force As planned, capsule recovery was initiated on the

. pararescue team 33rd pass ot 1514 PDT on 1 September. Because of impact short of
' the recovery areq, the cerial recovery force was unable to “‘catch”

the capsule. For the second time in the DISCOVERER series a team of

three Air Force pararescue men jumped into the Pacific to recover

the capsule. At 1700 PDT the pararescue team had the capsule aboard

Page 14 ‘~ DCLPS-13



Figure 4 — Searchlight on Space...DISCOVERER XXIX during final
launch preparations on the grey, foggy morning of 30 August. The
c::wh in the nose of the AGENA vehicle was the third recovered during
the quarter.

VELA HOTEL instruments
flown “'piggyback’

DCLPS-13

their rafts and began their wait for the Navy destroyer that was to
pick them up and return them .to Hawaii. Together with other space
experiments this capsule contained a biopack with a three day-old
embryonic chicken heart, bone, and influenza virus sealed inside. The
biopack has been flown to the School of Aerospace Medicine for
evaluation. (U} i

(3) Space Research Experiments

(a) The first VELA HOTEL instruments to be flown “'piggy-
back’’ on DISCOVERER satellites were installed on DISCOVERER XXIX.
These experiments are part of the VELA HOTEL Program whose goal
is the development of satellite-borne payloads capable of detecting
nuclear explosions in space. The instruments, mounted on the engine
access door module, consist of two X-ray detectors and a solid state
electron spectrometer. These instruments provided data about back-
ground radiation in space. The units are wired as a system to provide
maximum discrimination belween rondom radiation and radiation
bursts. Data was recorded contfinuously on a tape recorder for play-
back ot a 36:1 rate when the vehicle was over a tracking station.
During playback, data from the instruments was transmitted to the
station in real time over separate channels, thereby providing com-
plete data recovery. Lawrence Radiation Laboratories provided the
instruments and.is analyzing the data. /I,G)’




GRD instruments provide space
environment data

Three recent flights check
space environment

Page 16

(b) In addition to the VELA HOTEL instruments, DIS-
COVERER XXIX carried a cosmic ray monitor and. a golactic detector, -
both provided by the Air Force Geophysical Research Directorate.
The cosmic ray monitor is similar to Hiose aboard DISCOVERER XXV
ond XXVI, but on this flight data was continvously recorded. The
galactic detector is essentially a radio frequency receiver for detecting
background RF noise emanating from celestial galaxies. Data obtained
from these instruments by the DISCOVERER tracking stafions is being
furnished to the Geophysical Research Directorate for analysis. (U}

2. Technical Status
Spdco Environment Experiments

During the quarter three DISCOVERER vehicles carried
Geophysical Research Directorate experimenis designed primarily to
determine the environment in space. Among the instruments carried
were those designed to measure:

{a). Atmospheric Density: These instruments will measure
atmospheric density and determine the existence of atmospheric
waves at altitudes of 100 to 400 miles as o function of latitude, time
of day and season. Calculations based on these data will be valuable
in determining vehicle drag and orbital lifsiime.

(b} Cosmic Radiation: Thess instruments will assess the
radiation hazard to components above 130 miles, in the Van Allen
and Auroral regions.

{c) Thermal Radiation: Infrared radiation from the earth
and atmosphere and scattered solar radiation will be measured 1o

" obtain data for calculating proper vehicle equilibrium temperatures.

{d} Micrometeorites: These instruments will record the
rates of penetration of vehicle skin, mass density and energy of micro-

meteorites, and skin erosion to obtain data on thermodynamic effects.

{e) Solar Ultra-Yiolet Radiafion: Solar radiativofl in the
ultra-violet and X-ray regions will be measured to determine the aging
effects on plastic and organic materials.

{f} Atmospheric Composition: Data on the kinds ond
states of atmospheric particles, since organic and plastic materials
show aging, corroding or chemical effects when exposed to free radi-
cals such as atomic oxygen. Data on ion concentrations will be pro-
vided. ' : ’

{(g) Magnetic Field: Results from more compleie studies
of the earth’s magnetic field are of interest for possible use in attitude
stabilization systems. Magnitude and direction at various altitudes

will be determined. Long term vcu:ioﬁom will also be determined.
(V)]

: ] pcups.y
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Figure 5 — DISCOVERER launch pad 5 of Complex 75-3 at Vandenbergy

Air Force Base. The missile shelter has been pulled back to provide room

for preparation of the DM-21 booster. The liquid oxygen tank, vaive
complex, and nitrogen traller are on the left; the RJ-1 tonk and valve
complex are on the right. Clustered behind the retaining walls in the
center are the electrical, power control, helium, freon, air conditioning,
and high pressure nitrogen trailers. The modificution of this area, includ-
ing installation of new propellanmt transfer sets and vp-dated lavnch
control system equipment, was completed in June. The new equipment
permits faster, more reliable lounch operations.

Page 17
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PROGRAM HISTORY

The MIDAS Prc.:gram waos included in Wodpon System
1171 when WS 1171 was transferred 1o -the Ad-
vanced Research Projects Agency. ARPA subsequently
separated WS 1171 into the DISCOVERER, SAMOS
and MIDAS Programs, with the MIDAS objectives

“based on an infrared early warning system. The

MIDAS (Missile Defense Alarm System) Program wds
directed by ARPA Order No. 38, dated 5 Noyember
1958 until transferred to the Air Force on 17 Novem-
ber 1959. The Air Force directed that the program be
continved under the technical guidance of the ARPA
Order and approved the MIDAS R&D Development
plan dated 15 Janvary 1960. This plan was a “mini-
mum essential’’ program directed toward the satellite
vehicle and proof of the feasibility of infrared detec-
tion capabilities. It provided for ten test launches,
two from the Alantic Missile Range and eight from
the Pacific Missile Range. Subsequent authorization
was obtained fo ufilize two DISCOVERER flights
(designated RM-1 and RM-2) to carry background
radiometers in support of MIDAS.

A program of complete system development, includ-
ing the ground environment of MIDAS, has been
submitted to the Department of the Air Force and
has been approved in principle and objective.
Authorization has been received to initiate action
implementing the plan with reconsideration for ap-
proval to be accomplished subsequent to a success-
ful test launch in 1961.

TECHNICAL HISTORY

The MIDAS infrared early warning payload is engi-
neered fo use a standard launch vehicle configura-
fion. This consists of an ATLAS missile as the first
stage and the AGENA vehicle, powered by a Bell
Aircraft rocket engine as the second, orbiting stage.
The final configuration pcyload weight will be
approximately 1,000 pounds.

The first two R&D flights used the AGENA “A" and
ATLAS D" vehicle programmed to place the pay-
load in a circular 261 nautical mile orbit. Subse-
quent R&D flights utilize the ATLAS “D”’/AGENA
"B configuration - programmed to place the pay-

_load in a circular 2,000 nautical mile polar orbit.
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Eight MIDAS Satellites — four each in
&0 orthogonal polar orbital
- — at 2,000 n.m. alti



PRESIDENT OF u.s,

DEPARTMENT OF DEFENSE

us
NMENT AGENCIES

)
MIDAS TRACKING &
CONTROL CENTER

o Tt YR A N SR . R ot L T T A .

READOUT sTATIONS

]

PACE VEHICLE NETWORK

VERNMENTS

located readogyt

stations. T)

® readouyt

B |
|
I
|
!

i
'}



Page 23

DCLPS-13

| § 8 mw% i Em mwx..
mmw «%m w Mm mmmM
I mm W,% M. w@m 8 dﬁm o
B e
R R g a.“. .
IREE ! mmm.m Mm wwmuwm ,m% M 3
4 3 i m -
3428 § § ¢ ; W
P :
6000 5 ¢ £ 3
g2 - = 3 i =
2 —%wo —oo-~ T —ooN
S TH TR T TR TR T
:MA..LAS bx<ouze i o <a<n Ba<ouz< S




_ -
y .

MIDAS GROUND SUPPORT FACILITIES

\ " N
Facility Equipment* Flight Function . :
Satellite Test Center ABCDEP - Operations control, orbit computations and predictions, initi-
: ation of commands to satelli

Vandenberg AFB ABCEFGHIIKLMP
Tracking Station

Downrange Telemetry GHIUNO
Ships

Hawdgiian Tracking BEFGHJ
Station

AMR ' H)
New Hampshire ABCEFGHIKLM
Station

African Tracking BEGJ
Station

North Pacific BCEHKMP
Station

Kodiak Tracking FJ
Station

Mugu Tracking _ BEFGJ
Station =

NOTES: (1) n oddition fo equipment listed,

communications equipment and
(2) Equipment listed is sither presen

for procurement,

*Equipment
A. General Purpose Computer(s)
and Support Equipment
8. Data Conversion Equipment
C. mice
D. Master Timing Equipment
E. Conirol and Disploy Equipment
F.. VERLORT
G. VHF FM/FM Telemetry Station
H. PAM FM Ground Siation
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te {via tracking stations), process
payload data. :

Ascent and orbital tracking; telemetry reception; trajectory
computations; command fransmission; reception recording
and processing of Payload data. :

Tracking and data reception during ascent. (Three ships are
available for this function, Equipment is typical.)

Orbital tracking, ldcmo!ry reception, payload data reception,
Orbiral data reception.

Orbital tracking; telemetry reception; command transmission;
reception, recording and transmission of Payload data,
Telemetry reception and recording during second burn,
Satellite and payload data reception, command transmission,
Orbital tracking,

Tracking and ftelemetry reception.

all stations have inter. and infra-station
checkout equipment, :

Hly available or planned and approved

Doppler Equipment

VHF Telometry Antenng .
UNF Tracking and Date Acquisition
Equ (60 foot FaD Antenng)
UHF Angle Tracker

UHF Command Transmitter

APL Doppler Equipment

$PQ-2 Radar

Midas Payload Evelvation
ond Command Equipment

R~

mozgpr
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A. BRIEF OF PROGRESS

Analysis and preliminary design are being conducted on an alternate,
“simplified”” MIDAS configuration utiizing randomly distributed satel-
lites. (81

On 12 July, the ATLAS-boosted MIDAS iif was placed into circular
1870 n.m. orbit. Payload data were received. Flight test records which
have been reduced indicate that MIDAS 11l was highly successful,

Project, will be transferred to the launch pad in early September. The
payload for this flight has completed its final checks and is ready to
be instalied on the satellite vehicle. This flight is scheduled for 3
October. {5y

A “task type" systems test in accordance with a new test philosophy,
is being utilized in the checkout of the MIDAS V satellite vehicle. This
new test philosophy, when completely effected, will considerably re-
duce the time normally spent in the Yandenberg Air Force Base Missile
Assembly Building. «r :

The agreement covering the construction of technical facilities and the
operation and maintenance of the United Kingdom readout station
was finalized on 19 July. A shortage of funds has delayed the start of
modifications to the Donnelly Fiats technical facilities. Considerable
Progress was made during the Quarter on the rehabilitation of the
support facilities at Ottumwa, lowa and on the design of the Tracking
and Control Center facilities. This station will be the hub of the MIDAS
operational systems, Work has been started and good progress is

ing construction of this facility, Construction progress on the Lockheed
High Yacwum Orbital Simulator (HIVOS) indicates that it will be ready
fo begin tests in mid-January 1962, 18y

Page 25



“Simplified” MIDAS satellite
system propased

Air Defense Command briefed
on MIDAS network
configurations

SAPUT transmirter
still operating

Three problems delay MIDAS i1t
launch
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B. TOPICAL SUMMARY

1. Program Administration

a. Lockheed Missiles and Space Company is continuing pre-
liminary design of their proposal for g “simplified”” MIDAS satellite
configuration. Fundamental to the “simplified”” MIDAS concept is the

b. During July, Air Defense Command personnel were briefed
on MIDAS coverage for various satellite network configurations. The
Purpose of these briefings was to acquaint ADC personnel with the
fundamentals involved to facilifate their analysis which will assist in
determination of MIDAS operational requirements. Results of the ADC

analysis should be available in Seplember. /(81'

2. Flights
a. MIDAS Il Tracked

The 6594th Test Wing reported of a series of fracks of
MIDAS I, vehicle 1007, launched in May 1960. The tracks were re-
corded during the period 18 through 21 July 1961 on several passes,
Pass No. 6414 and No. 6450 on the dates noted. The Solar Auxiliary
Power Unit Telemetry (SAPUT) continues to transmit and operation
appears satisfactory.  (U) '

b. MIDAS Il Prelaunch

During June, three delays were encountered in preparing
MIDAS 1l for launch. An AGENA problem caused the first delay.
Analysis of DISCOVERER XXiH flight data indicated that on orbit

J pcirs.s




Figure 2 — Final chockout of
AGENA vehicle 1207 before
holsting it into the gantry and
matiag it with ATLAS 97D,
Installing the MIDAS 111
Baird-Atomic poyload. The
payload lens is covered during
these operations. The wove-
guide for the S band beacon
is visible in the foreground.
The technician is folding the
VHF/UNF command antenna
80 thot the nose fairing can be
installed,
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Figure 1 — Installation of the solar
areay on MIDAS Ill. The pew attitude
control valve heating installation

is visible on fop of the AGENA
vehidle, behind the flame shield,

clompofmusmmlndcnbo
completion of f; . The

white cylinder in the foreground is
the telemetry antenna mount, Algo
visible on the telescope assembly
are the Post-dmplifiers, the DC
Power supply, and the rodiometer
pre-amplifier.

N
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MIDAS iil launched
on 12 July

Space Technology firsts
achieved

MIDAS Il highly successful

AGE and operating procedure
deficiencies revealed
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<. MIDAS Ilf Launch

. On 2 July the couritdown of MIDAS 1 went to T-6 seconds
when an ATIAS booster malfunction caused the launch o be re-

Event Programmed - Actual
Apogee, navtical miles 1861 1890
Perigee, nautical miles 1854 1850
Period, minutes i 161 161.5

d. MIDAS M Flight

(1) A number of significant firsts in space technology were
achieved or proven during the MIDAS 1l fiight.

(b) AGENA B dual burn performance.
(c) ATLAS D/AGENA B compatibility,

{d) Measurement of the high energy proton spectrum of
the Van Allen belt from 90° fo the equator. st '

{2) A compiete review of the flight data indicates that
MIDAS Il was highly successful, Failure of one solar array fo extend
fully caused q partial loss of power for vehicle operation and trans-
mittal of payload and vehicle telemeiry data. The reduction and
analysis of flight test data has not Yot revealed the cause of this
difficulty. Analysis of Payload data received indicates no observed
background, normal sensitivity, and verification of thermal and me-
chanical design. Analysis qlso established that Venys and vehicle
reflections of the sun were among radiating sources detected by the

poylood. s

(3) Vehicle “regi time* command control, ccﬁvct!ng pay-
load operation ond felemetry, was successfully accomplished on passes

.number one and number five, However, deficiencies were revealed in

the design of ground equipment and ground “command and control’*

by receiving only partial power from the solar array. The inability to
formulate and load the required “stored program’ commands info the
vehicle contributed fo the indicated early depletion of vehicle power

iy pans



MIDAS ili TRAJECTORY

HEPDEX equipment still
operating

Improved model ATLAS gyro

fo be incorporated
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and subsequent loss of payload data link and vehicle statys telemefry;
Vehidle statys telemetry was received on Pass one as programmed
through stored commands loaded prior to launch, /m’

(4) Van Allen radiation measurement data required as q
mission objective for MIDAS i is shill being provided by the High
Energy Proton Detection Experiment (HEPDEX). The HEPDEX equipment
Power supply is independent of the solar array system. )Sf ,

3. Technical Status

a. Boosters

(1) A decision was made in June by the Space Systems
Division that the guidance systems on the ATLAS boosters for the

-' DCLPS-13
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Kigure 4 — New Boston, New Hamp-
shire, MiDAS tracking siation, The
60-foot anfenna and the
dota acquisition and Processing
ing are in the right background,

Two rodomes and vang containing
RG  consoles (insery), This
*quipment Is focated several miles

trol console. The control console for
the CDC L‘M computey, below,

ng the tape storage cobinets
on the left and other MIDAS syppors
equipment In the background.
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ATLAS 105D on stand

MIDAS IV arrives ot VAFB MAB

MIDAS IV modified for
WestFord Project

MIDAS IV AGENA B in MAB

MIDAS V in systems test
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MIDAS launches should be modified o incorporate an improved
model gyro, Since the improved gyro hos not been produced jn
sufficient quantity to supply all ATLAS modification requirements, o
potential problem exists, s ‘ .

(2) ATLAS 105D (MIDAS IV booster) was transferred to
Point Arguelio Launch Complex, Pad No. 2 for prelaunch preparations

on 24 July. Preparations are pro eeding with no major difficulfies. v

b. Second Stage Vehicles

(1) MIDAS v

(a) During July, the MIDAS IV vehicle (1202) completed
operations at the Systems Test Complex, was shipped 1o Santa Cruz
Base for flushing, and arrived at the Yandenberg Air Force Base
Missile Assembly Building. During the receiving inspection pin hole
leaks were detected in an oxidizer fill line weld. The part was X-rayed
and weld porosity was determined to be the cause. The defect has
been corrected. As+

(b} Also during July, action was initiated to effect equip-
ment changes to MIDAS |y which would allow o higher orbital allitude
(2050 n.m.) for participation in the WestFord (needle dispenser)
experiment. These changes included the deletion of the vacyum bear-
ing tester, all Geophysical Research Directorate equipment, the APL
doppler equipment and its power supply, the Speidel tape recorder,
and the R&D radiometer, These changes were completed early in

FM) and the “$” band beacon. This modification will provide greater
utility and control in vehicle tracking and in obtaining vehicle status

data. (8

(c)' At the end of the reporting period the MIDAS |V
AGENA vehicle {1202) was undergoing prelaunch testing in the Van-
denberg Air Force Base Missile Assembly Building, with transfer to
the launch pad scheduled for 8 September. _ler

(2) MIDAS Vv

The MIDAS V sateliite vehicle {1203) is undergoing sys.
fems test ot LMSC, Sunnyvale, and s scheduled for releasé to the
Vandenberg Air Force Base Missile Assembly Building on 29 Septem-

philosophy which will eliminate system testing in the Missile Assembly

Building; however, it appears that modifications which must be incor- -

porated in AGENA vehicle 1203 will necessitate a re-run of systems
test in the Missile Assembly Building. ey



Figure 6 — A portion of the
oquipment which is used 1o checkout
the MIDAS payloads. In the fore.
ground is the final acceplunce

test console.

Flguns—&rvkohdlndd&riu
i Ae paylood during

load Is scheduled for
on MIDAS Vi in early
June 1962,

_ Series Il IR subassemblies

complete acceptance tests

Series IV payload design continves

DCLPS-13

¢. Infrared Seuimon

completed acceptance fests at the Aerojel-General facility and dota .

support flight and ground testing. The first MIDAS Series 11l payload
is scheduled for flight on MIDAS V| in early 1962, }8f

(2) Preliminary designs for Series IV payloads are in
Process at Aerojet-General and Baird-Atomic, Inc. (V)

s ..



Background radiometer fight
data published

Mﬂmlon of data Processing
configuration published

d. U2 Background Radiometer Flights

Data from the U-2 infrared background measurement flights

has been reduced by Baird-Atomic, Inc. and the resvits have been
Published. Distribution will be made during Scphmbu, These flights
originated from Edwards Air Force Base in March, Eielson Air Force
Base, . Alaska in April, and Patrick Air Force Base in May. These flights

®. System Development

Contract awarded
Flats construction

for Donnelly

Technical Suppors Bullding
contract awarded

Conference held to discuss
OHumwa TCC

Point Arguello Launch Complex
No. 2 construction begins

Page 36

¢. The construction coniract for the MIDAS Technical Support
Building ot the New Hampshire tracking and telemetry station wos
awarded during August by the Corps of Engineers. (U)

for these facilities was held on 31 August. On 14 June, o Predesign
oonfcrpnce was held ot Omaha, Nebraska 1o discuss the rehabilitg-

e. Construction contract bids for Point Arguello Launc¢h Com-
Plex No. 2 were opened on 26 June and the contract awarded to
Poul Hardeman, Inc. on 27 June. The complex will accommodate



Figure 7 ~ Aerial view of the
Donnelly Flats, Alaska,
techaicol facilities. Three
suppert rings are
visible in the background. The
smaller building on the left
houses the diesel powered

. generators; the larger

structure is the dota
acquisition and processing
building. Partially visible
between the two Is the heated
garage. A later photo
showing the “spider-web"
stoel fromework which will
support the radome to protect
the tracking antennas.
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Modification of vAFg
facilities vnderway

HIVOS 85% complete
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support

funds from Hq USAF. Consiruction was started on 1 July and major
items required during construclion have been ordered by the contrac-
tor. Initiation of a Critical Path Scheduling (CPS) program as a man-
agement tool for construction of this complex is believed to be the first
use of this technique within the Air Force during facility construction,

Construction is Progressing satisfactorily and the contractor
is considered to be on schédule. Principal accomplishments during this
time period have been; : :

(1) Completion of excavation work Pad No. 3.

(2) Major earthwork invoived in building main roads and
parking lot.

{3) Foundations for Technical Support Building.
(4) Foundations for Pad No. 3.
(5) Complohon of critical path scheduling network systems,

(6) Completion of excavation work for Launch Operations
Building. (U) '

f. Because of design changes, the beneficial occupancy date
for modification of support facilities at Vandenberg Air Force Base
is now scheduled for 1 Odob.r.'l’hcnoﬁalom.donthoucond
increment was issued on 15 August. The final modification increment

will be awarded upon receipt of FY 62 Military Construction Program
funds. (V) :

9. The Lockheed High Yacuum Orbiral Simulator (HIVOS) pres-
ently under construction ot the Sunnyvale facility was 85 percent com-

installation together with system calibration have not yet been com-

pleted. Testing of o sabellite within the simulator is scheduled fo start
on 15 January 1962, V) ‘

—— —
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in the test chamber will be
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. UNITED STATES

CE
Air Force Unit Post Office
Los Angeles 45, Californig

SSLFR 13 February 1962
MILITARY SATELLITE PROGRAMS PROGRESS REPORT
Month Ending 31 January 1962
FOREWORD
Attached ar

e the reparts covering progress during the month of
January 1962 for the DISCOVERER ang MIDAS Programs, These
reports are directed‘by Secretary of Defense hemorandum to the
Secretary of the Air Force dated 27

Pebruary 1960,
2 Atch :
1. (O; DISCOVERER Program
. (S) MIDAS Program
DOWNGRADED AT 3. YEAR CLASSIFICATION OF THIS
nmmws; DECLASSIFIED WILL BE ED TO Uncl
AFTER' 12 YEARS. DOD DIR 5200,10

UPON REMOVAL oF ENCLOSURES

'\d



DISCOVERER PROGRAM

1. "ﬁiireport" . ooverin,g Progress during the month of January l962
is submitﬁ'ed‘ih’accorda.nce with Department of .Defense memorandum to'
the Secretary of the ALr Porce, dated 27 February 1960,

. 8« " DISCOVERRR 37

(1) Discoverer 37, launched from Paq k4, Vandenberg Ay Force
Base, Saturday, 13 January 1962, failed to achieve orbit. Lift-ofe
and separation of the Thor booster and the Agena B vehicle occurred
a8 expected., At separation, however, a malfunction apparently caused
blowing of a fuse and consequent loss of power to the &yro spin motors
in the inertial reference ®s Subsequent to. Agens ‘engine. ignition

a
trajectory, the Agena vehicle impacted in the Pacific,

(2) Possible causes of the malfunction have been studieq since
the flight, Systems Test of Agena 1123, the subsequent, flight vehicle
Satellite, hag been extendeq from 30 January to 1 Pebruary to permit




flight will include solap cells, and other radiation heasurement, (. .
devices, Upon recovery, the solar cells will be studied to determine

the extent of deterioration on the electrical system solar arrays from
rad:lgtion in space.

3. F. acm'ti” .

a. Vandeniaqrg AFB, 75-1 and 3 Complex Hodificationq. Design
started on 15 January 1962, Construction contract will be awarded
increl_mntauy to satisfy Program reqiiirements, '

DOWNGRADED AT 3 YEAR INTERVALS
DECLASSIFIED AFTER 12 YEARS, I’JOD DIR 5200.,'!._0

RS e

This document contoins informeii offact mml.ﬂuodthMMhhmdhlm‘,M.ﬂuo.
18, U.S.C., Section 793 ond n‘,.i'l'u ucm:lulu o rovelation of which in a0y monner e ea unautharisnd amrean le neahihiin W e



1. mhig report,.
submitted in accordance with

finalization of full approval is expected, The proposal sets forth

the plan for developing the necessary techniques for pProcessing and
displa; ) W payload data in near real time, It calls for
wtabhsMent of a emall, MIDAS research laboratory gt LMSC which

will simylate operation of the complete MIDAS IR data Processing systen,

be A IMSC MTIMS Electromagnetic Interference Contro] Plan and. -
associated Test Plans are in Preparation and are e&xpected in SSp in
b £ i

8 MIDAS v Launch Preparations. MIDAS v scheduled launch date
remains. firm, . Missile Assembly Buiiding: launch Freparationg for
this satellite commenced late in Jamuary.ang will be: complete 3 March,
Vehicle-on-stand (V0S) scheduy, is 12 March ang. launch will be -
sche_dul_ed.,rorjo March. These dates are based on a Program 1018,
Veh;],g;e 2204 -launch of 27 February, : . :

~ Do MIDAS VI 15 1 syptems post. Commtications and Gontrols |
checks _h,avqf.been campleted and the vehicle ig how undergoing solap

DOWNGRADED AT 3. yeap INTERVALS:
BECLASSTFIED AFTER 12 Yapma |
DaD DIR 5200.19 SSLPR-187

AtchZ ' :'_" o




array fit tests,
will be

operations were delayed by the recent inclement weather but n impact
on the schedule for this reason is foreseen,

l", FACILITIES, _
. a. Tfa.ndmberg AFB,
(1) Technical Support Facilities - Modification of Building

and is approximately 99 per cent complete, The remaining portion of
the second’ increment package will be awarded if Fys2 funds are made
~ available. Co »

(2) Tracking and Telemetry Station, Data acquisition and
Processing building - Construction contract has been awarded:.and work
is 30 per cent oompleted._ Required modifications to the existing
- air conditioning system are being prepared 48 a separate package,

b. Pt, Arguello:

(1) Launch Complex #1 (MOD). - Vehicle Support . ; with
minor discrepancies was accepted on 30 January 1962, RBHMMng
Bodification to Stands #1 and #2 are delayed pending availability of.
‘stands and funding,

. to -
Launch Pad ang Service Building #3 and the paricing lot have been paved,
Grading for-the fillback areg is nearing completion, -

5 TM%"% DIE 5200.1q SSLPR-187




C. North Pacific MIDAS Readout Station & Modifications to
technical room areas are campleted. Installation of supplementary ..
air conditioning equipment is scheduled forncampletion by 31
January 1962,

. New Boston Tracking and Telemetry Station, New Hagpehire-

(1) Construction of the technical support building is
schediled for completion in March 1962,

(2) Control and Identification Building Project has been
released for design and construction to the New England Division
Corpe of Engineers. '

f. Ottumwa Tracking and Control Center, Iowa -

: (1) TCC Technical Facilities - Design complete.
Advertising for comstruction is deferred pending relesse of funds.

' (2) TCC Support Facilities - Design backcheck review
is scheduled for 15 February 1962.

MADEJ AT 3. YEAR INTERVALS
DoDp DIR 5200.10 SSLPR~187




