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The DISCOVERER Progrem successfully launched vehicles IY, III and
V. Only DISCOVERER II attained orbit; however DISCOVERER ITT and Iv
flights experienced successful launch, ascent, separation, coast and
orbital boost results. '

Reorientation of the SENTRY Program resulted .in definition of»A :
Visual (photographic) and Ferret (electronic) recomnaissance objectives
and addition of a dual (Visual-Ferret) payload for initial development
flights, . . - _ _

Planning _
gndmm:ract\n'inghubeenatartedindcmaren. Approval and
of Phase IT is urgently needed for orderly program accomplishment, .

' 0. J. RITLAND
&.18‘ Gen-, USAF
Commander
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NOSE CONE BOOSTER: THOR IRBM

OXIDIZER TANK SECOND STAGE: DISCOVERER vehicle
SEPARATION PLANE Propulsion: XLRBI-Ba-5 engine

FUEL TANK Specific impulse: 277 lbe [sec.

Theust: 15,150 bs.

PROJECTION BOOM Fuel; Uneymmetrical Di-Methyl Hydrazine
HELIUM SPHERE Oxidizer: Inhibited Red Fuming Nitric Acid

NITROGEN SPHERE
ROCKET ENGINE

FUEL TANK

—LIQUID OXYGEN TANK

. W-d design concepts,
su m combinations, orbital siabik-
zation, tracking and communication

system functions; and demensiration or
orbital capabilities.

Iiom ical Rmvol_'z Capsule ~to re-

cover livmg specimens from orbital flight
and to siudy their physio-psychological
respohss to conditions of launch, orbit
and recovery.
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DISCOVERER PROGRAM

1. CENERAL
DISCOVERER IT successfully On 13 April 1959, DISCOVERER IT was -
achieved circular polar successfully injected into orbit approxi-

orbit ocn 13 Apr1l. mately 6 minutes after being launehed frem
. Vandenberg AYB. The 1,858 1b. DI IR
II V'Ohiclc, contlining 6,352 lb.o of -
V8, separated from the THOR °
booster and coasted to near-apogee alti-
tude vhere rocket éngine ignitiomn ocooupred ,
and required orbital velocity wvas attained.
The satellite required 90.43 minutes to -
ccuplete an almost circular orbit of the
earth with an apoges of 215.7 end a

, perigee of 157.6 statute miles. /
Orbit stabilisatien, Immsdiately after engine burnout the

re-entxy orientation, . satellite stabiliszation and guidance
ejection and re-eatry system operated a series of small aas

were mce_urul. Jets which caused the vehicle to buwrn

forward position was attainsd. Tais
positioning was in Ireparation for a . .
Paricd during the seventeenth orbit ‘)"r
vhen the satellite nose was tilted 60
degrees downward to Pormit ejection to
cause re-entry of the 197 1b. recover-
able capsule payloed, Telemetered data
show that control and ejection equirment
Sperated as planned. -

L}

Ground-command error However, a reset errer, introduced inte

.

made contrel of impeoct the satellite timer by ground command on
in planned recovery area the second pass, made it impossible to

imposgsible; Te-entry &djust capsule ejection to permit impact
visually cbserved. uthintheplamdnoworymc;andthe

automatic ejection Irogram took effect.
Based on the known orbit characteristics
‘and the predicted time of automatic
ejection Gccupance, . it was .calclu.atqd
that the capsule would impact near the
arctic cirele. A "space wateh" wag
alerted and, at the yredicted time and
in the predicted ares, cbservers on the
Norwegian 1slands of Spitzbergen saw

’ WDPCR-51




- s _-m.-‘.wi'{“w_‘gi
v .-

Premature shut-down my
have been caused by fuel
, exhaustion.

DISCOVERER IV successfully
launched on 25 June » but
failed t_o=a;chicve orbit.

Improved timer program
acoel@rateddti inglidé.::
installation in
DISCOVERER III.

Successful date obtained
from "Mechanical Mice'
on DISCOVERER IT flight.

3

caused the postponements. Launch, ascent,
separation, coast, and orbital boost were
accomplished as planned. Premature satel-
lite engine shut-down resulted in failure
to achieve required orbital veloeity,: ana
impact occurred approximately 30 degrees
south of the equator. _

Indications are that fuel exhaustion vas
the cause of premature shut-down, singe -
fuel for additional burning should havs
beenpruentinthetuhatﬂutinor
shut-down. Records of Propellant loading
and a check of guantities remaining in. the
ground storage tanks, confirm that the
vehicle was fully loaded with both - -
propellants used when 1t was launched.

DISGOmmthmMmas,,Jm '
from Vandsnberg AFB with launch, ‘esaent,
ssparation, coast, and orbit boost suc- -

- cessfully accomplished. However, the.

vehicle failed to achieve orbit. A

II. TECHNICAL STATUS

‘The Fairchild timer installed in DISGOVERER

III (swe Section I.) provides improved
flexibility in the Tange and manner of

station range.

Extensive testing of the Biomedical

Becovery Capsules 1s being conducted.
"Mechanical Mice" (multi-vibrators emitting
8 pulse similar to the heartbeat of live
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changes. The anima) wag then flowm to
Sunnyvale for installation in s Bemto
chamber, modified to pexrmit the animm)
to rest 1n a horigontal position.

Successful retrodynamics High altitude retrodynamics tests of the
teltcondnctodpnslhw. eapmlemrecondmtodonsw. The
. : capsule was carried by balloon to 90,000
feet and + Capsule retro and spin
Toitkets fired ag Planned,

Bagine relay box tests Testing of the engine relay box, which
cql.tod. .

Changes being made to Douglas Airoraft co. has reduced the
increase weight veight of the THOR removing equipment
capabilities. and brackets installed in the operstional

from 182.8 to.175. degrees iroviding i
creased weight capability of 26 1bg. ’ |

III. PROBLEMS ENCOUNTERED E
. ’ - . .
Flight testing halted DISCOVERER IV flight data indicate booster
hlwomuy

ily to permit and satellite vehicle performance within
review of all data. : Specifications. However, since orbit was
4 bea:

Flight order changed to Because of difficulties encountered, . -
accmu..lu»k:n capstile testing of the Mark II capsule camnot be
testing program. o _ completed before the first flight schea-
uled to carry a rimate. As g result, the
: ohhcdulodlaumhutcnetrlichu?mdﬂ
have been Teverged. -

-
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Figure 2
DISCOVERER III flight at lift-off,
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Life cell placed
chamber prior to

in altitude Observing 1ife

test,

chamber during

Life celi being sealed to chassis,

cell in altitude
test.




NOSE CONE BOOSTER: ATLAS ICBM SM65.D
SECOND STAGH: SENTRY vehicle
SEPARATION PLANE Propulsion: XLR81-80-5 engine

PROJECTION BOOM| | 4., u..,ff.".ﬂ&’ Di-Methyl Hydrazine
HELIUM SPHERE * Oxidizer: Inhibited Red Fuming Nitric Acid

NITROGEN SPHERE
ROCKET ENGINE

LUQUID OXYGEN TANK

FUEL TANK

GUIDANCE POD

SUSTAINER ENGINE
* BOOSTER ENGINE -

VISUAL raphic Reconnaissance. doto

~airborne equipment to collect, proe- romagnetic specirum 'uoion; slore, Rlter

oss ‘and store high resolution photo-
graphic information and convert stored
images into video signals for fransmis-
sion to ground. Ground equipment to
receive data link output signal and con.
FERRET (Electronic Reconnaissance)~
airborne equipment to collect radiation

ond reconvert irito elecirical signols for
froansmission fo ground. Ground oquip-
ment for in-flight calibration and adjuet-
ment of airborne equipment, engineer-
ing evaluation of equipment perform-
ance, decoding of reconnaissance data,
and time and vehidle position for further
dala processing.

SENTRY
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I. GENERAL
Reoriented SENTRY program Reorientation of the SENTRY program,
defines objectives as visual. " 1including revisions to the Development

(photo) and ferret (electronic) Plan in September 1958, December 1958,

reconnaisgance. : : and January 1959 Was resolved in May
1939 when final approval and funding
were received. The reoriented program
calls for the use of polar-oxbiting
satellites capable of performing vigual
(photographic) and ferret (elactronic) -
Teconnaissance functions of a military
intelligence nature. Infrared Tecon- .
naissance requirements have been deleted,

- A dual (visual and ferret) payload will.®

be used on-the initial development
flights to test equipmant, When in
orbit, the visual, thea the ferret
equipment, will be checked out for
satisfactory operation, prier to Jetti-
soning of the ferret payload. The visual
Payload will then be permitted to operate
without interference and will have a
useful 1life of 10 to 15 days, "depending
upon which power supply is used. '

New requirements for visual The reoriented visual reconnaissance

Payload include recovery Program included development of the

capability and use of wide~ controlled re-entry of a recoverable.
- band data link, .

photographic payload to provide a
back-up of the electronic readout.of
this data over..a ground-gpace link,
Recovery capability requiremant was
deleted by ARPA on 24 June. A wide-
band data 1ink will be used for the
visual payload ground-gpace commumicg-
tions. This link includes a payload
camera, using strip film, which ig -
automatically developed while in orbit,
by a special Processor housed in g
chamber which closely controls tempera-
ture, pressure and humidity. oOn ground
station command, readout of the developed -
negative is accomplished by electronic
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feasible to provide early availability.
The P-2 payload is capable of receiving
real-time commands and includes extensive
‘use of transistors to reduce power
- eonsumption and weight,

F-3 program includes two . ' The program for the most advmeed.p@yload

versions of advanced - calls for two versions, designated F-3A
payload, .~ and‘P-3B, Payload ¥-3A capabilities
oo ’ : include:

1. Increased receiver frequency coverage.

2, ‘100 ks band-width analog rccord:lt'xg.f

Z

\
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Payload P-3B capabilities include;
l. Increased receiver frequency coverage,

2. " Capability of using 6Mc analog recorder,
% A _

/////////////////////////V////////////////.//
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Program requires extensive The SENTR! program requires an extengive
ground data handling network. ground data handling network, including
. ’ several tracking and acquisition stationg

3 ’ . WDPCR-51
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Recovery capsule orbital
attitude controlling
devices being studied,

Perret (¥-1) pPayload
development and fabrication
Proceeding utufaccoruy.

Use of nuclear APY being
investigated extensively,

Recovery requirement
deferred; funding decreased,

o

Included on the capsule are an acquisition
beacon, recorder, and telemetry system to
relay information on uccehrat:l.on, tempera-
ture, ablation, etc, s during re~entry,

and limit cycle operation was studied on
&n analog computer, Three-axis control
by means of reaction wheels in pitch and
roll, with g constant-momentun wheel
coupling roll and yavw, was also being -
congidered, 1In addition, an alternate
method of control involving low-impulse
reaction jets was under consideration,

fhc .antenna f;or Ehc F-1 pa'ylond has bc.cn
redesigned, ag required by the dual-
Payload configuration, to provide a 1.5

.inch aperture through which the visual

payload (B-1) will Photograph prior to
Jettison of the F-1 equipment. Correce
tions required by tests of the redesigned
antenna have been made. Acceptance
testing of three sets of- deliverable
signal antemnas wag Successfully completed,

‘Bight pPrototype power converters were

delivered to Airborme Instrumeats Laborg-
tory (AIL), Tepresenting a major milestone
in equipment development.

An accelerated investigation ig continuing
in the feasibility of using one of several
possible Systems for Nuclear Auxiliary
Power (SNAP) developed by the ABC. Investi-
8ation includes consideration of the veight,
active life, development schédule, relia-
bility and Potential hazard of the SNAP
unit gelacted,

III. PROBLEM3 RNOOUNTERED

On 24 June ARPA directed the deferral of
activity in the recovery capability _
requirement, Accompanying this deferral
was a reduction in 1960 Fiscal Year
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and being prepared for the- pParachute and
air recovery system are now being held
in abeyance. Basic work. statements for '
the high-resolution Photographic mission
‘were prepared and submitted to possible

subcontractors,
Ferret payload work . m .second article of the r-) protothe
Proceeding on schedule, .- . vehicle equipment was checked out completely,

using the Prototype subsystems checkout
console. Qualification testing of the
F-1l payload will be conducted with these
units in July. Two antenna assemblies
have been completed for the p-2 payload.

- Assembly drawings for tha r-2 payload
data handling unit and ground data: _
handling equipment have been released
for fabrication. A contract for .design
and fabrication of digital display equip-
ment relating te the evaluation and A
command console was awarded to Raytheon
Manufacturing Corporation. The contract
for the payload telemetry display
equipment was awarded to Consolidated -

- Avionics,

F-3 payload plans being Both ground and satellite equipment
formulated. . . specifications have been given to AIL
for the r-3, 100 ke, analog recorder,
- Detailed planning to incorporate the
recorder in the payload was started.
- Other techniques for obtaining teohnical
intelligence data have reached the
detailed Planning stage,

Control equipment being A study into the requirements for data

developed for tracking obtained and required by tracking stations

stations. has resulted in the start of development -
: of the Programmable Integrated Control .

- Equipment (PICE) system, .Thig equipment,
installed at tracking stations, will
accept and store all incoming data and
make portions of the date available
-instantaneocusly, as needed, to the other
data handling equipment in the tracking
station or at the ‘control center,
Specifications for this equipment are
complete.,

7 : , . WDPCR-51
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Figure 4
_ Mock-ug of SENTRy (B-2) Vigual Reconnaigsance Package,




Figure 6
36-inch Focal Length leng
for SENTRY (E-2) vigual
Teconnaissance package
(intermediate design),



BOOSTER: ATLAS ICBM SM65.D
SECOND STAGE: MIDAS vehicle
Propelsion: XLRBI-80-5 engine
Specific impulse: 277 lbe./sac.

Thrust: 15,150 Ibs.

M:WWH]&W
Oﬁmmuﬁmmw

l PHASE | -Four flights, slarting Decem-
ber 1959, from Atlantic Missile Range.
Nominal launch aximuth of 108° with
. mean orbital altitude of 250.350 stat-
% 1~Primary objectives are to tost
and evaluate: infrared reconnaissance
I payload, orbital vehicle and adapter
system, booster system, ground han-

NITROGEN SPHERE
ROCKET ENGINE

LIQUID OXYGEN TANK

AILAS BOOSTER

-

FUEL TANK

hicle subsystems ond i
and ground tracking and command
systems,

Flight 2~Will continve the Mﬁnﬁ and
evalvation of infrared reconnaissance
system components, fechniques and -
tem operation, solor cell performance,
and other basic systems required to

demonsirate orbital pacity.
dling, checkout and launch lylbv- ca




- MIDAS
I. GENERAL .
Ground configuration and The MIDAS Phase I program involves four
detailed plans for MIDAS . E ATLAS boosted, low-latitude (107 degrees
- Fhase I being developed. launch azimuth), low-altitude (300 to 700

mile) flights from the Atlantic. Missile
Range (AMR) with first flight scheduled
for December 1959. -Tnitisl Phase I flights
vill use the fbllowing facilities: - .

1. Atlantic Missile Range - Lanmeh and
read-out of data from satellite in orbit.

2. AMR Down-Sange Stations -
during sscent and through orbit imnjection;
rqu-ont of exit telemetry data.

3. Development Control Center (Palo
Alto/Sunnyvale) - Operations eontrol;
ground presentstion in real time and
.analysis of infrared data..

. & Vandenberg AFB - Tracking; ground
Iresentation of infrared data in real
time, satellite interim timar command,
infrared soamner ¢ . T

5. Kaena Foint, Hawall - Tracking;
infrared data read-out, satellite interim
timer command, infrared scamner oomemnd .

Targets, launched from AMR, White Sands
Proving Ground, Point Mugu and Vendenberg
AFB, will be observed by the orbiting

satellites.
. II. MIGAL STATUS * - 4
Authorisatien m Tor - A'-'simh‘tc'd altitude testing program with.
Bell Airoraft Corp. to a modified Bell XLRG1-Ba-5 rockst engine
Iroceed vith design and was successfully completed in April 1959.
davalophnt.or s restart . Bell Aircreft Corp. was then authorized

engins. J ‘ to proceed with the design and development

engite modification mock-up wes held at

- .
. ‘ iy :
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Rsquirements were ovaluated for additional
balloon flights for measwring infrared
background at sites other than the Misnssota
area. ILockheed has requested three addi-
tiomlﬂightointheuuthrnmtoftho
United States. This program will yieid
data on backgrounds which contain scattered
. - thunderstorm activity.

III. PROBLENS ENCOUNTERED

Additiomal balloon flights
requested to support infrared
background measurements L

Launch stand and booster
availability confliot exists

capability doubted.
Manual tracking being
studied. o

First MIDAS satellite
shipped . to Modification
Center.

between NASA' and MIDAS V' Program snd MIDAS Thase I flighte riastis
AR tracking station Discussions regarding use of the RADC

dowi-range tracking facility at AMR re-
vealed a doubt as to the ability of this
facility to treck the satellite in the
Jresence of strouger reflections from the
booster. ‘The Possibility of using manual
tracking, if sepsration oceurs close.
encugh to the station for the equipment
to distinguish between the two objects,

_ il.be:l.pg studied.

The first MIDAS satellite was shipped from
Sunnyvale to the Modification. and Check-
out Centexr.at Palo Alto on 25 June. -

WDFCR-51
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Figure 7
Infrared scanner for first MIDAS) Phase I flight,




Figure 9

Infrared scanne

r for first MIDAS (Phase I)

flight undergoing Collimator testing,
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