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B. FACILITIES AND SITES
\
l. LAUNCH

All equipment for the ﬁ.t"u: two
flights is {n place,

2. TRACKING

The ground station network ig
ready for the first flight,

The DISCOVERER network tracked
the THOR demonstration missile
launched from Vandenberg aAir
Force Base with excellent results.

All vehicle checkout and ground
support equipment Tequired for the
first two flights is 1n place at
Vandenberg Air Force Base and-
chacked out.

The DISCOVERER ground station
network is ready for the first
flight. The interim Control Center

-at Palo Alto, including the interx-

locking computer, are operationally
ready. All tracking stations are
reddy and interstation comnunica-
tion links, voice and téletype,

are fully installed. The computer
Program, including pProvision for
orbital tracking data from Space -
Track stations, was satisfactorily .
checked out, Equipment calibration
and missile tracking exercises were
conducted at all stations, and
system runs successfully accomplished .,

The THOR Weapon System demonstration
missile fired from Vandenberg Air
Force Base on 16 December was

' successfully tracked by the

DISCOVERER communications system
with the exception of the Alaskan
stations, which were out of range.
The data acquired by the DISCOVERER
network was better than that from
any other tracking network. This
was the first test of the network
for tracking a migsile in flight,
and the results were very
gratifying. .

PCR-58-10



1. SATELLITE AIRVRAME
\

The first. two £light test vehicles
are at Vandenberg and ready for
launch on the established schedule.

The third flight will now use the

higher Performance UDMR configura~
tion engine.

The vehicles are marked as "ARPA
DISCOVERER",

Design refinements are under study,

Major tests of hardware completed
satisfactorily,

3

The first two flight test vehicles
have been successfully subjected
to hot firings at the Santa Cruz
Test Base with a1} flight equip-
ment installed and operating.

Both vehicles were accepted by

the Air Force and are at . .
Vandenberg Afr Porce Base. Final
adjustments for flight have been
accomplished, o

Flight objectives now require the
use of higher-performance UDMH
fueled vehicles on the third
flight rather than the fifth, as
originally scheduled, The .
satellite airframe design has

been modified for compatibility
with this engine.

Vehicle markings have been changed
80 as to identify the vehicles only
as “ARPA DISCOVERER',

Various investigations are
underway to further refine the

Aluminum wiring is being studied
48 a substitute for the copper
vire now used., The weight of the’
viring harness could be reduced
30 percent if the substitution -
Proves practical.

Ma jor hardware testing has been
satisfactorily Completed,
including DISCOVERER/THOR
Separation tests, tank corrosion
testd,~destruct fests, and quali-
fication tests of @many major
components’, T
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2. SATELLITR PROPULSION SYSTEM
. Y
.Engine Production ig on schedule. Engine deliverieg are on schedule, *~
‘ As of 26 December, ten engineg

vere delivered, two of JP-4 and ;
eight of vpMg conf:l.gurat:lon.. o

Variable pPerformance of UDMH - Performance variations among UDMH

engines is under investigation. _ fueled engines have caused post-

: . . ponement of the engine reliability
program unt{l the causehas BTen
‘determined. Pye] and oxidigzer
temperature deviation could be
the cause of the variations. 4 .
study is underway to determine how
propellant temperatures affect
engine performance.

The ubMy engine qualification . The manufacturer is conducting a
program ig underway, UDMH engine qualification program,
using a test installgtion 5 ating
installation in the flight test
vehicle. Engine firings began in
late November and eight hot firings
have been conducted to date, of
which the lgg¢ two were 120 seconds
duration each,

3. AUXILIARY POWER SUBSYSTEM
S8 _SUBSYSTEM

~ Static power iaverter design Difficulties with static
Problems have been solved, V (electronic) pPower inverters have
: : been éssentially eliminated,

Satisfactory 400 and 2000 cycle
static inverters have been '
developed for the second and sub-
Séquent flights. Iaverter
‘deliveries are somevhat behind
schedule due to design changes,
but immediate requirements are
being met, Efforts will continye
toward further refinement of the
static inverter design., A conven-~
tional Totary inverter of Proven
Perfermance but greater weight
will be used on the first flighe,

WDPCR-58-10




\_1

4. SATELLITE GUIDANCE AND CONTROL SYSTEM
\

Guidance ind ‘control systems for
the first four flights are
available,

5. BIOMEDICAL RECOVERY PROGRAM
===—=2IaL RECOVERY PROGRAM

The third flight vehicle is being
readied on schedule,

The first and second biomedfcal
capsules have been received by
Lockheed Aircraft Company.

Six biomedical air recovery tests
have been completed with good
results..

Guidance and control equipment is
on hand for the firgt four f£lights.
Design refinements are being made
in the equipment for uge on sub-
sequent flights for ilncreased
performance and reliability,

Modification and checkout of the
third flight vehicle ig :
substantially completed. This
vehicle will be shipped to Santa
Cruz test site during January for
& hot firing of the modified, UDMH-
burning engine. The March laupch
date is expected to be met,

The first biomedical recovery
capsule has been received (Pigure 1)
and is being used for training and
checkout purposes (Figure 2), The
second capsule, for uge in the first
biomedical flight, has also been
received. This second capsule‘will
be installed in the third DISCOVERER
vehicle at Santa Cruz Test Basge,

The first four biomedical vans
have been received at Vandenberg
Air Force Base, and the remaining
three are virtually completed,
Biomedical flight countdown pro-
cedures have beep completed,

Six attempts have been made to
air recover dummy biomedical
capsules dropped from B-47 aircraft,

5 . . WDPCR~58-10



The Hawaii Recovery Control
Center 14 being Treadied,

establish Program objectives
and schednles,

consisted of two drops
feet altitude. RC-121 radar
tracking aireratt Successfully
located and ¢ both capsules
throughout their entire descent,
vector, the 0-119 recovery
aireraft to the Precige intereept
area,

The first bicmedical capsule wes

recovered by the C-119 on the sixth

attempt at an altitude of 7,500

feet. The second capsule wag re-

covered on the Tirst pass at 13,000

feet. 0Of the other four drops made,

three of ‘the capsules were recovered

successfully. The fourth capsule

vas lost due to failure of the capsule-
homing beacon

Space has been Scquired at Hickam
Fiela, BHawaii, for the p

Recovery Operations Control Center.
The Control Center i being readied




The THOR boosted flights have
been redesignated ag the DISCOVERER
pProgram.

B. FACILITIES AND SITES

l. LAUNCH

The .contract for the Point Arguello
launch complex was awarded on
30 December, The contract for the.

Guided Migssile assembly building at

Vandenberg Air Force Base is
‘expected to be let by 5 February,

Development plans are being
Prepared by AFBMD based on results
of briefings presented to ARPA and
the Air Staff on 16-17 December,
When the new development plans are
&pproved, spacific Progress ‘toward
new objectives .will be -teported.

boosted flights into the DISCOVERER
and Y programs, respectively,
Both programs wiil utilize the same
basic satellite vehicle, although °
on-orbit weights will vary due to -
Payload differences and booster
capabilities, o

The coni:uct for the lauxich complex

‘&t Point Arguello was awarded on

30 December. Plans and specifica-
tions for the construction of the
guided miggile assembly buflding
were forwarded to the Los Angeles
District Engineer on 10 November,
Permission to advertise was with-
held pending studies by ARPA -
concerning the location of the
facility. However, siting on
Vandenberg Air Porce Base, as
designed, was approved by ARPA
on 19 December 1958 and funds are
in the process of being released,
Bid advertising will be completed
in time to permit contract award
on 5 February 1959,

WDPCR-58-10



Construction of the Permanent The contract for the pPermanent

and data acquisition , tracking ana data scquisition
station at Vandenberg Air Force station at Vandenberg Air Force
Base is under contraet with Base vas avarded on 8 December,
campletion scheduled for Completion is scheduled for
August 1959, August 1959,
Construction at the Hawaii station The construction required to
will be completed in June 1959, complete the Hawaii tracking and

data acquisition station is
scheduled for completion in

June 1959,

Design of the Northwest, Central, Design 6f the Northwest, Central,

and Northeast stations is in a and Northeast tracking and dats

deferred status. ' acquisition stations has been
Placed in a deferred status
pending realignment of the tech-
nical concept of the program, as
directed by ARPA.

c. GENERAL

1. SUBSYSTEMS

The comments pertaining to
DISCOVERER airframe, Propulsion, _
suxiliary power, and guidance are
applicable to the SENTRY program.
Reference pages 3, 4, and 5,

Develorment of advanced " Development of Advanced Auxiliary
Power supplies has been Pover systems (APU) has been
accelerated. Emphagis is being acoelerated. Exphasis 1s being
Placed on solar and mclear Placed on solar and nuclear systems,
systems. , but high-energy storage battery

systems are being developed for
& back-up capability.

. 8 WDPCR-58-10




Solar-pover unit desigh i
about one-third complete.

High energy batteries are also

being designed ror backup of the
mrograms. .

Solar-Nuclear.

B. VISUAL Rlceunmgm
\.

Development of visual

reconnaissance equirment is

well ‘advanced.

SR payload was

successfully tested.

favorable conditions. Design of

The design concept for a high energy
derogcn-ﬂxym battery suxiliary
compléted and

detailea design criteria are being
established. The design output is
250 watts > but much higher output is
expected. A high-energy Borohydride-
Qxygen battery 1s algo under

t. A S-watt laboratory
unit s completed and Plans are
completed for a 100~watt brototype
unit. .

advanced state of development.

The developmental model of the
complete payload of this subsystem
Was operated successfully dur -

film within the satellite, An
electronic visual reconnaissance
capability is algo under study.

-




C.  SATELLITE FERRET RECONNATSSANCE

Ferret launches will be from
Vandenberg Air Force Base.

Plight testing of Prototype

ferret system Ccomponents, installed
in an aircraft, will bagin soon,

Thermal environment tests of ferret -

equipment were satisfactory,

Development of the ferret (r-2)
equipment 1g on schedule,

Rep.o,x"é 'cup"leﬁéd on Soviet Bioc
Rad v

ar

10

Current planning is for launch of
ferret-equipped SENTRY satellites
inte circular, 300-mile altitude
polar orbits from Vandenberg Air

- Force Bage using ATLAS boosters,

Flight testing of prototype ferret
components will begin in January
using a modified DC-3 aircraft,

The design of this ferret eguipment
(P-1) makes maximum use of commer-
cially available compeonents for
earlier availability. The system
will be tested in flights over
radars in the New York City area.

- Ground testing of F-1 ferret

equipment ig Proceeding satisfac-
torily. Thermal mockup tests
revesal no gerious temperature
Problems, The equipment was sub-
Jected to conditions simulating
noon-to-midnight and twilight orbits,

All work on the ferret (F-2)
equipment is on schedule, In
comparison to the F-1 geries vhere
early availability was the prime
consideration, the F-2 serieg is
degsigned for reduced weight,
increased performance, and greater
reliability, »

Haller, Raymond and Browm, Inc.,
subcontractors for high-altitude
electronic reconnaissance research, .
completed a comprehensive report

on intelligence and analysis work
to date. The report covers an
analysis of Soviet Bloc electronic
signal environment and ‘various
aspacts of the effect on a
satellite-borne electronic recon-
naissance system. An estimate was
made of non-commnication radiators
for the period 1965-197¢0, Also
included are multiple intercept

WDPCR-58-10" <"~
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- probabilities for new mathematical

- models, radar density estimates for
the 1960-1962 period, and an analysis
of the precision needed to identify
an individual radar.

D.  DATA BANDLING = : - ,
Basic concepts for ground -data The basic concepts for grouhd data
handling systems are established. handling systems for all three

Teconnaissance systems have been
established in detail. Development
and acquisition of ground data
handling equipment has begun.

This subsyitém is on schédule, Development of the Data Processing
System is proceeding on schedule. A
.detailed report reflecting the fnitial
systems design, stage of hardware
development, and immediate future
Plans was prepared and submitted 'to
the Rome Air Development Center.

A system design inspection will be A System Design Review of the Data

héld in early March. Processing System was held on 13-14
Hovember at the Ramo-Wooldridge
Denver facility, A system design
inspection will be held at the Ramo-
Wooldridge Denver facility in early
March. An integrated picture of the
Data Processing System will be :
pPresented to the Air Force at the
time of this inspection.

. Equipment specifications for Specifications for the Data.

photo-optical data processing Processing System photo-optical
equipment were completed. - equipment were submitted for review

to the Rome Air Development Center.
They will then be issued to the
contractor for equipment procure-
ment. Performance specifications
for the initial configurations of
the ferret, photo data reduction
and commanications subsystems have
been prepared for submission to the
Rome Air Development Center.

11 - : WDPCR-58-10
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ITI. MIDAS PROJECT
\
A, SUBSYSTEMS

The infrared attack alarm system The former SENTRY infrared Attack
is redesignated 48 MIDAS, Alarm System (Subsystem "G") has
been redesignated Migsile Defense
Alarm System (MIDAS) and ig now a
Separate program. Studies are .
in progress to Teorient thig Program
and achieve early orbital flight

tests, .
Successful tests of infrared During this reporting period, flights
" emanations from rocket engines of {infrared instrumented B-47 aircraft
bave been made at the Air Porce were performed to gain data on the
Missile Tegt Center, : infrared émanations from ballistic

wissiles launched from the Air Force
Migsile Tegt Center,. After initial
instrumentation troubles were
corrected, .the tests were successful,
The rocket engine of the ATIAS 10B
Wwas tracked by infrared for the
entire powered flight,

Two MIDAS infrared 8canners are Two flight configuration MIDAS
nearing completion, infrared scanners are nearly
completed, Testing and evaluation
of the units should begin in early
1959,

12 WDPCR-58-10




Ct;tion Unclassified

Disassembled component assemblies of DISCOVERER Biomedical Recovery

one hundred ninty-four pounds and will be

atellites for flights three and four early in
(wmcn-ss-m)




Caption Unclassified

~borne animals and equipment.
(WDPCR-58-10)




Figure 3  Photo Unclassified ' Caption Unclassified

is installed {n the blockhouse adjoining launch pad 4 at Vandenberg Air Force Base.
(WDPCR-58-10)
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Figure 4

Photo Unclassified

Thor booster lowered to hor

satellite flight test vehicl

e,

T
x

Caption Unclassified

izontal position for mating with the DISCOVERER
(WIPCR-SB-IO)
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Figure 5

Photo Unclagsified

Transporter-erector being raised Preparatory to lows
wi

mating with DISCO

VE

RER satellite flight test vehicle,

Caption Unclassified

ring Thor missile 160 for
(WIPCR-SG-IO)
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Satellite, on launch Pad during
Seen at the right,

(WDPCR-58-

10)
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approximately 1, 300 pounds,
{ vnrcn-ss-xo;




UNCLASSIFIED

Caption Unclas sified

Force Base.
After fueling, the 78 foot booster-satellite vehicle wil}
weigh more than 100,000 pounds,

- UNCLASSIFIED ™™




Figure 9

UNCLASSIFIED

Photo Unclassified Caption Unclas sified

‘into an south-southwest trajectory leading to its orbit

about the earth, ( WDPCR-SS-IO)

UNCLASSIFIED



UNCLASSIFIED

Figure 10 Photo Unclassified

Caption Unclassified

First Discover satellite and its Thor booster on launch
pad 4, Vandenberg Afr Force Bage, Technicians are
held aloft by huge ""cherry picker" cranes while working
°n umbilical connectiong in preparation for fueling,

(WDP CR=~58-10)
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FOREWORD )J:‘;‘ ‘ sz}

i
liuring the quarter covered by this report, the administrative

actions required to separate the DISCOVERRR Program from the SENTRY
Program, in compliance.with ARPA Oxder No. 48-59, were completed. A

Approval of this plan by ARPA was announced in Amendment #1 to ARPA
Order No. 48-59, dated 16 February 1959, a Development Plan for the
reoriented SENTRY Program was published on 30 January and pPresented. to
ARPA on 4 February 1959, ARPA approval was announced in Amendment #8
to ARPA Order No. 9-58, dated 16 Pebruary 1959,

Also completed was the reorganization of the MIDAS Program
Structure:. A new MIDAS Development Plan was published on 30 January.

ARPA approval of Program Phase I was announced in Amendment #1 to
ARPA Order No. 38-59, dated 2 March 1959, .




DISCOVERER
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T 19 £t

VAN

8 ft .o fo—

Combined Booster
and Orbit Stage - 114,591 1b

Orbit Stage - 8,6191b

78,5 ft
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DIscovenes osmy

DISCOVERER FLIGATS
DISCOVERER I:
Date Launched: 28 February 1959
Booster: THOR #163, REX
- Gross Weight; 113,802 1bs
Payload Weight: 70 1bs.
o ) Altitude: 220 Statyte uilas
K Payload: Telemetry

Booster:

Subsystems: Test of Booster/Vehicle

Orbital Capabilfty,

PROGRAM VEHICLE IIT (170-1018)

Scheduled Lauvnch Date: 14 april 1959

THOR #170, IRBM

Gross Weight: 114,566 1be.

3 ) Altitude:
i Payload:

313 Statute miles

Mark T biomedfcal recovery
capsuls,

o Y - Subsystems: A, B,C, D, 1,
M Recove.

Ty System test

. - PROGRAM VEHICLE IV (176-1020)
el YRGS IV
Scheduled Launch Date: 21 May 1959

Booster:

THOR #174, IRBM

Gross Weighe: 114,388 1be

- Altitude:
" Paylosd:

311 Statute wiles
Mark I biomedfcal recovery
capsule,

Subsystems: A, 5, C D, L

D PROGRAMS

PROGRAN I - EWGINEERTNG 1ESTS:

Recovery System

.This program will include the
demonstration of orbital capability of
the DISCOVERER/THOR combination, design
concepts, engineering tests of subsystem
combinations, orbitel stabilization, and

. the functioning

.

of the tracking and

communications system,

PROGRAM II - BIOMEDICAL RECOVERY CAPSULES:

The objectives of the Biomedical
Recovery Capsule Program are to recover
living specimens from. orbital £light and to

. psycho-physiologic respouse of

specimens to conditions of launch, orbit

and recovery,
SUBSYSTEMS:

Subsystem "AY;
Subsystem 3",
Subsyscem "Cu;
Subsystem "p*;
Subsystem "i*;
Subl;ltu e 8
Subsystem "K";
Subsystem "L ;

Second Stage: DISCOVERER Vehicle
On-Orbit Weight: 1,328 1bs, -
Fusl: JP-4, Inhibited Red Puming
Nitric Acid
Flight Characteristics: Ballistic
trajectory to Orbit,

Sacond Stage: DISCOVERER Vehicle
Fuel: Unsymmetrical Di-Methyl
Hydrazine/Inhibited Red
Fuming Witric Acid.
On-Orbit Wefght: 1,634 1bs.
Payload Weight: 145 1bs.
Flight Characteristics; Ballistic
trajectory to orbit.

Second Stage: DISCOVERER Vehicle

Fusl: Unsymmetrical Di-Methyl
Bydrasine/Inhibited Red
Fuaing Nitric Acid

Fayload Weight: 195 1bs, .

Flighe Characteristics: Ballistic

bit,
00 B W %5 10,

EROPULSTON:

XLRB1-Be-3 Rugine:

Puel: Jp-4

Oxidizer: Inhibited Red Tuming
Witric Acid

263 Sec. Specific Impulse

15,150 1b. Thruse -

XLRO1-Be-5 Engine;

Yuel: Unsymmetrical Di-Mathyl
Rydrasine
Oxidiser: Inhibited Red Fuming
. Ritrie acid
277 Sec. Specific Impulse
15,150 1b. Thrust

BIOMEDICAL CAPSULES ;

Adrframe

Propulsion

Auxilisry Power

Guidance

Ground/Space Communications
Geophiysical

Personnel

Biomedics)

MARK I: 195 1b Recovery Unit (Mice)

MARK IX: 279 1b Recovery Unit
(Small Primate)



DISCOVERER PROJECT
A, DISCOVERER FLIGHTS
1. DISCOVERER I-163-1022

The f£light of DISCOVERER |

DISCOVERER I-163-1022 was

1-163-1622 attained slmost all " successfully launched from
flight objectives. Evidence Vandenberg Air Porce Base at
indicates the vehicle entered 1349 hours PST on 28 February
an orbit very near the planned (Pigures 1, 2, 3, and 4). THOR
orbit, A . booster burnowt and separation

occurred two minutes and 41
seconds after lifteff, and the .
ARPA DISCOVERER began the coast
to altitude. PFive minutes and

37 seconds after liftoff the
DISCOVERER vehicle engine fired,
accelerating the vehicle inte
orbit at a velocity of 25,820
feet per second. Telemetered
data acquired between launch
and orbital injection indicate
that all vehicle subsystems

" performed within specified
limits. Computer operations
subsequently determined that the
achieved orbit deviated from a
‘Pprecisely polar. plane by only a
few seconds of arc. Additional
calculations established that
the orbit of DISCOVERER I had
4n apogee of 570 statute miles,
& perigee of 103 statyte miles R
and initial period of 95.4

minutes,
A firm radar lock-on was not A firm radar lock-on was not
obtained but many grownd . obtained during the orbital
stations reported contacts lifetime of DISCOVERER I.

vith the orbiting vehicle. However, DISCOVERER ground
stations established short
contacts on the precige fre-
~quency of the satellite beacon.
Repeated contacts were made by
General Electric, Ithaca, New

York, with a satellite body

i iy, . Imm—§9-18




Contractor is 1nvutig¢ting _
possible errors in calculations
for orbit insertion angle.

with orbital Plane and period
conforming to the planned
DISCOVERER orbit. Detafled
Studies are being conducted to
determine vhy neither radar lock~
on nor telemetered data could be
obtained after satellite engine
burning,

It has been found that calculations
from which the orbital insertion
angle was cemputed contain an

- asswmption capable of producing

second-order error. This possi-
bility 1s being studied to determine
the possible effect on orbit eccen-
tricity and calculations of apogee
and perigee. ,

T2, PROGRAM VEBRICLE I (170-1018)
M

B.  FACILITIES aMD SiTes
. \
' 1.  LaBwcH

Launch equipment required for
the next launch 1s in Place and
operative.

Launch of Program Vehicie 176-1018
is currently Planned for 14 April,
This vehicle will carry a biomedi-
cal recovery capsule without live
specimens aboard, Program Vehicle
logé_cchcdnled for this launch, ‘is
Row at Vandenberg Air ¥orce Base,
Prior to delivery to Vandenberg,
the vehicle successfully underwent
acceptance testing at the Santa -
Cruz- Test Bage. This included
firing of the Wm-fpeled.sngine
with all vehicle £Iight equipment
aboard, :

All vehicle checkout and ground
support equipment required for the
April launch is in place and
checked out.

U—— 2  wrmse



2, TRACKING .
The tracking and control network

performed satisfactortily during
the first flight. ‘

Telemetered datg from the first
flight wre of excelleat quality.

Ground network operations
were successfully directed
and integrated from Palo Alto.

Performance of the tracking and
contrel station network wag -
satisfactory during the first
flight test. The ground network

_ for the first flight included

five tracking and telemetry
stations; Vandenberg Air Porce
Base, Point Mugu, Annette Island
(Figures S, 6, 7, and 8), Chiniak
Alaska, and Point Kaena, Hawaii.
Also included were a telemetry
ship 800 miles downrange, a
Computer center at Pale Alto,
and control centers for test
operations at Palo Alto and
Vandenberg Air Force Base.

Telemetered data were received
from DISCOVERER I for approxi-
mately 514 seconds after 1iftoff,
Performance of vehicle iaternal
instrumentation was satisfactory
during this interval, and pPro-
cessing of the data received was
accomplished without difficalty,
Exceptionally good data. were
acquired by the Point Mugu station.
This station also achieved radar
tracking in excess of 1,000 miles
dowmraage. Ground based ‘space-
ground communications equipment
proved to be adequate. The down -
range telemetry ship acquired

only a very weak signal, apparently

due to faulty telemetry antenna °

operating technique aboard the .
ship. The operating technique ig
'being revised for the second launch,

For reasons unknown, communications
could not be establighed with the
vehicle, However, the DISCOVERER
control center and tracking
stations continued operations in
the search mode for approximately
ten days after the launch. The
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C. . GENERAL
1. SATELLITE ATRFRAME

Circuitry of al1 DISCOVERER
vehicles was checked out to
prevent recurrence of mal-
functiom sacountered in first
launch attempt.

DISCOVERER vehicles are being
readied for g succession of

Planned launches,

Satellite airframe flight test
objectives were successfully
achieved, :

My

overall operation was Successfully
integrated and directed from the
Palo Alto Contrel Center, and
network performance was
satisfactory.

The first attempt to launch a:
DISCOVERER vehicle resulted in an
abort (Figures 9, 10, 11 and 12),
The abort was caused by inadver-
teat firing of the satellite pyro-
technics during the countdown, due
to aan improperly wired circuit.
Disposition of this vehicle. has ‘
not yet been determined. Because
of this accident, a special team
Was organized to check and verify
the wiring circuitry of all pIs-
COVERER vehicles.

Program Vehicle 170-1018,
scheduled for flight on 14 April,
is checked out and has been
delivered to Vandenberg Air Force
Base. Program-vehicles 1020 and
1023 are undergoing system runs at
the Santa Cruz Test Bage prepara-
tory to acceptance testing. Six~
DISCOVERER vehicles are in the
Palo Alto modification and check-
out center for processing, after
which they will be delivered to
Santa Crusz. Assembly of addi-
tional vehicles at the Sunnyvale
manufacturing facility is pro-
8ressing on schedule.

Data from the first £light have
verified the adequacy of design
of the satellite structure and
equipment installation. Accelero-
Meter data revealed that design
loads were not exceeded during

the monitored pertion of the
flight. No vibration problems

WDPCR-59-18
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Dual explosive bolts have been
designed for the separation '
system of Program Vehicle
170-1018,

2. SATRLLITR PROPULSION SYSTEM
= St 10N SYSTEM

Propulsion system f.liaht. test
objectives ware successfully

" achieved,

A reliability program for WDMH.
fueled engines has been initiated.

A series of UpMy engine test
firings have been Completed.

S

or significant bending moments
were noted. Operation of the
Separation system was very
satisfactory, '

Design of a dual explogive

bolt separation system for
Program Vehicle 170-1018 has
been completed to provide
increased reliability, 1n
latex vehicles, pin Pullers will
Teplace the explosive bolts for
even greater reliability,

All available data frem the firgt
£flight indicate that satellite

but well within specificationg,
Positive evaluation is fmpossible
because telemetered turbine speed
Wessurement data were not received,
Based en tracking data ang other
evidence, Propulsion system per-
formance has been estimated as:
firing duration, 96.3 seconds;
thrust, %;_,_up_;bs; and specific
impulse 270, pNo significant
Problems were encountered during

the countdown, lawnch, or orbital
boost,

A relugy,n,z program has been
underay at Bell Alrcrafe for
Tefinement of the UDMH- fueled
satellite engine. The series of

test firings performed to date has
revealed only one ‘Problem areas, a

-shift in engine thrust. Several

contributing factors have bean

‘discovered, but cause of the

total thrust shifr g still being
sought, , : .

Prior to initiation of the
reliabil{ty PrOgriii a series of 2¢
UDMH engine firings had basn
successfully completed at Bell
Alrcraft, ~——~W
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6. Following 15 a .list of the currently programmed DISCOVERER-

~ Booster's:'

Yehicle Number THOR Booster Number
1019 160
1022 163
1618 17¢
1020 ) 174
1023 179
1029 192
1025 ' 200
1028 206
1651 : 212
1050 - 218
1652 223
1054 231
1055 234
1053 . 237
1056 ‘ 241
1057 246
1058 253
1061 258
1062 261

10 . VDPCR-59-18




Figure 1

’ THOR engine ‘-tart during Vehicle 1022 hunchlng, 28 February 1959
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DISCOVERER I timer operation
was satisfactory, :

3. BIOMEDICAL RECOVERY PROGRAM

Hardware, support forces, and
personnel training needed for
the recovery program are
éssentially complete.

The 14 April launch will contain
4 recovery capsule without live
specimens.

A recovery capsule containing
live specimens wag successfully
tested under simulgted orbital
conditiong.

however, and the resulting
oscillations were damped out.
Subsequent vehicle position
indicates that the gyro references
may have shifted during the engine

~ignition period.

Correct '"D" timer start is
indicated by the correct sequen-~
cing of subsequent events. Data

‘indicate that the horizen scanner

shroud was ejected as Planned,

and the horizon scanner was opera-
tive during the coast phase,
Guidance system events at start

of orbital boost are being further
investigated, but flight objectives
for the guidance system are
considered achieved.

The equipment and support forces
required for the recovery program
are essentially complate, Training
of persomnel in capsule recovery
procedures has been completed
(Figures 13, 14, 15, and 16).. The
Hawaiian Control Center is ready

for direction of the capsule

recovery forces. At Vandenberg
Air Force Base, the biomedical

van complex has been checked out
for use with biomedical flights,

The vehicle planned for launch on
14 April (170-1018) will contain .
& recovery capsule without live
specimens aboard. Track plates
and photographic film will be
added to provide radiation level
measurements. )

In Pebruary, a Mark I (mice) o
capsule was subjected to a
simulated complete countdown and
orbital flight test with live
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3. AUXILIARY PowER SUBSYSTEM
\
A study has been initiated with
the objective of overall
improvement of the auxiliary
power units, :

A project has been initiated
for design of a new battery,

Modifications are planned to
improve inverter efficiency,

A technical study i being
conducted to obtain gseneral
improvement of the DISCOVERER
Power conversion equipment.

While present performance of

this equipment ig excellent baged
on the presgent state of art, con-
tinued progress in efficiency and
weight reduction i, essential.,.
Present overall efficlency of the .
unit, based on a flight vehicle
twénty-fonr-hour'batnry system
run, {s 63 percent. 4 nominal
effort should increase overall
efficiency to 70 percent, with
the design objective remaining
at 80 percent efficiency.

The Eagle Picher Company has been
isgued a subcontract for design
of a new type Primary battery,
Production estimates indicate this
battery will be available for the
tenth and following flights,

Design changes will be incorporated
in the 400 gycle design inverters,
which should Provide a 5 percent

to 10 perceat increage in
efficiency. The first modified
inverter is scheduled for delivery
in early April for use on the
earliest possible vehicle,

4. SATELLITE GUIDANGE AND GONTROIL SYSTEM
—-——-----—-—-—-f-—---—-—-—-

Guidance system function was
satisfactory during the first
flight except for a brief period
during satellite engine start.

The £1light control subsystem of
DISCOVERER I performed within
established limits except for a
short period during satelifte
engine ignition, Analysis of
telemetered data indicated
several shocks during engine
start, and the engine pitched
dowaward, sharply, without
apparent command, The system
responded to control signals,

WDPCR-59-18



Use of balloons for capsule
reeatry tests ars Planned,

for recovery of the capsule

from rrogrn- Vehicle 170-1018.
Verces taking part in this
exercise cousisted of four

RC-121 aircraft, eight C-119
recovery aircraft, and three
destroyers. Two drops were

made from B-47 aircraft at high
altitude, Radar acquisition of
the f£irst descending capsule

was obtained at 103 nautiocal
miles. Pickup aircrafe were
vectorsd to the capsule. An
attempted air recovery failed
when the recovery gear contacted
too low on the parachute. The
capsule broke loose and was lost
in the sea. Radar acquisition
of the second capsule was positive,
and pickup aireraft were vectored
to the area. Since this was
planned as a geq recovery test,
air recovery was not attempted,
The capsule descended to the ocean
and was recovered by one of the
destroyers 13 winutes after it
landed. '

Plans are being formulated to
carcy a Mark II (primate) capsule
to 160,000 feet by use of a high
alti{tude balloon. This test will
gather data concerning the capa-
bilities of the retro and spin
rock%ts of the capsule, as well
as the capsule parachute. The
capsule, modified for test
purposes, will be carried aloft
by the balloon while being tracked
by theodolites from the ground,
Data will be telemetered on
possible dispersion effects of
the rocket motors and deployment
of the parachute.

-



The initial Primate reqovery
capsule was delivered to
od for simulated orbital

.Dress rehearsals for air and
8ea recovery forces were
conducted during thig period.

m

mice aboard. The test took place
in the High Altitude Simulation
er at Sunnyvale. The

capsule was in simulated orbit
for 27 hours, equal to 18 orbital
pPasses. Seventeen passes will

be made in the biomedical flighe,
The capsule was subjected to the
range of thermal conditions to
be eacountered in orbit while
continuwous viability readings

8 to simulate
8ea recovery delay. In all,

35 hours passed before the
specimens were removed from the
life compaitment for examination.
They proved to be tired but
Physically uaharmed.

The fnitial £1ight article of
the recovery capsule designed to
return a primate from space wag
delivered to Lockheed Missiles .
Systems Division. Testing <~
similar to that of the Mark I
capsule will be performed immed -
iately in the Sunnyvale chamber,
using a live primate, Data te

Recovery forces were trained

-during this quarter by dropping

dunmy recovery capsules from B-47
aircraft at high altitudes. The
capsules were subsequently
recovered by the air or sea
recovery forces in respective
trials of thetr capabilities.
The drops were made off Hawaii,
These forces-are Row considered
ready for Tecovery of a capsule
from orbit. This training cul-

winated in an exercise on 1 March,

timed to coincide with the first
flighe, designed as o rehearsal
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« Vehicle 1022



Figure 4

DISCOVERER/THOR at beginping of.p:l;tch-over Program - Vehicle 1022
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Alaska.

Annette,

Interior of radar tracking van -



Pigure 7

VERLORT radome end radar van - Annstte, Alasi
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Preliunch'propellcnt loading - Vehicle
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Figure 10

Pralauach Propellant loading ~ Vehicle 1019










Figure 13

C-119 atr Pickup plane
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Pigure 14

C-119 air pickup plane
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Figure 16

Typical “bowb" with dusmy recovery capsule as used for B-47 air dvops



SENTRY

D e s mem e

- aa

. ' 19 ft
' L ' 5 ft = —
! WA
10 £t I—
) m
‘88 ft Z
3
- <

Combined Booster and Orbit. Stage




S

SENTRY GLOSSARY

SOy rLaGErs

The following are nominal values for early SENTRY f1ights.

Scheduled Launch Date: April 1960
Booster: ATIAS ICBM 8M463-D
- Gross Weight: 272,600 1bs,

Payload Weight: 3,400 lbs, (Vartiable)

Altitude: 300 Statute niles
Paylosd: Visual-Readout

Second Stage: smuTRY Vehicle
Fuel: Unsymmetriecal Di-Mathyl
Hydragine/Inhibited Red
. Fumiog Niteic Actd .
On Orbit Wefght: 3,000 1bs,
Payload Weight: 3,400 1bs. -

Visual-Recovery Flight Characteristics: Ballistic
Farret : trajectory to orbit.
Subsystems: 4, B C, D, X, B, H, L.
SENTRY PROGRAMS
EEADOUT PROGEAM
t VIsuaL
3 ' This program includes the satellite-borne equipments required to collect
- intelligence in the visible spectrum; Process and store this {aformation;
e convert stored images to video signals for transmission to the ground. This

progras also includes the related ground based Squipment required to recetive
the output of the satellice-borne dats link, and conver the signal {ato
photognphie. form for intelligence use.

ITERRET
The electromic reconnaissence program (Farret) consists of the
- . satellite-borne equipment required to collect information from radiation
in the regilon of the electromagnatic Spectrum betwesa 30 to 40,000 mc/sec.
This {aformation {s stored, filtered, » &t the proper time, Tecouverted
iato slectrical signals for transmission to the grousd. This program also
‘includes related ground based equipment required for in-flight calibration
sud wehicle equipment sdjustment; engineering evaluation of equipment

performances; decoding of Feconnsissance dats; and time and vebicle position
for further dats processing,

! ’ The visual recovery program will provide, initially, two separate payloads.
The first of these payloads will be desfgned to obtain photographic soverage ‘
of mapping accuracy, and the other Payload will be designed to obtain :

tesolution recoanaissance information. Yo each Sase, the data will be returned
to the earth {n the Tecovery capsule portion of the satellice vehicls,

L 4

sustroe
' Subsystem "A": Af{rfrems

Subsystem "3"; Propulsion
Subsystem “C™; Auxiliary Power
Subsystes "D": Guidance ) '
Subsystem "E": vigual Reconnaissance
Subsystem "F"; perret Reconnaissance ’
Subsystem "m"; Ground/Space Communications
Subsystem "I™;: - Date Processing : )
Subsystem "Jv; Geophysical ' o
Subsystem *K*;. Personnel §

FROPULSION ‘
XLas1-Ba-S ENGINE

« 277 Sec. Specific Impulse
»150 1bs. Thrust .
Fuel: Unsymmetrical Di-Methyl HBydrasine/
Inhibited Red Fuming Nitric Acid




IX.

A, SENTRY FLICHTS

The . SENTRY program has not
reached the flight stage. The
reorientation of this program

. .was completed and approved by

ARPA ,

The new program calls for
development of two types of
reconnaissance payloads.

A aew requiremeat for recovery
of photographic payload has been
established. '

Some flights will also have dual
payloads.

A reeriented SENTRY program was
prepared during this quarter in
accordance with instructions from
ARPA. The mew SENTRY Development
Plan was published om 30 January
and presented to ARPA on

4 Yebruary 1959, .ARPA approval
of the regriented program was
annownced in Amendment $#8 to
ARPA Order No. 9-58, dated

16 Pebruary 1959,

The reoriented program calls for -
development of a reconnaissance
capability utilizing polar
orbiting satellites. Two payloads
will be developed for the
satellites, a visual system
providing photographic coverage

of foreign activity and a ferret
payload for detection of elec-
tronic signals of interest. The
iantelligence so gathered will be
used within the mfli > community
for national defeanse purpeses,

‘Included in the new program is

& requirement for development of
& capability for deorbiting and
recovering a photographic payload.
This recovery capability is in
addition to the capability for
elactronic readout of the visual
dats over a space-grownd 1imk,

Also nev i3 a requirement for a
satellite vehicle carrying both
visual and feérret components.
This vehicle will be employed
for init{al SENTRY development
flights. .
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A ‘total of 22 SENTRY flights
are scheduled .

B. PACILITIES AND. SITES
1. LAUNCH

Cowpletion of launch complex
#1, Ppint Arguello, will be
on schedule barring unforeseen
delays. ‘

* The present SENTRY progrmA calls

for 22 ATLAS ICBM~boosted flights
between April 1960 and November
1961. The first three £flights,
scheduled for April, June, and

~ August 1960, will carry dual

visual-ferret componments. Six .
visual flights with readout -
payload, eight visual flights
with photographic recovery
payload, and five ferret flights
are planned.

The Navy was queried on 14 March
concerning an apparent lag in
construction of launch complex #1
at Point Arguello. The query
Trequested status of construction
and information concerning avail-
ability of facilities for Joint
occupancy of the blockhouse by
15 July, the first launch stand
by 15 August, and the second
launch stand by 15 Octeber. A
Navy reply, dated 19 March, imdi-
cated these dates will be met
provided no further changes are
required,

2,  TRACKING AND DATA AGQUTSITION

Contract for the New Boston
facility will be awarded in
April. ‘

Design of the Ottumwa, Iowa,
station is underway,

12

" Plans and specifications for the

New Boston, New Hampshire,
tracking and data acquisition
station are being advertised »
and the contract should be
awarded during April.

The Ottumwa, Iowa, tracking and
data acquisition station is under
design. Plans and specifications
are scheduled for completionm ‘in

WDPCR~59-18




Development Control Center,
Sunnyvale, California, is
being advertised for contract. _

a. IARY POWER

Program for development of
nuclear auxiliary power has
been accelerated,

b. . VISUAL RECONMAISSANCE

The plans and specifications for
the Development Control Center,
Sunnyvale, California, are
currently being advertised for
construction contract. The bid

opeaing date will be 9 April.

The comments pertaining to
DISCOVERER airframe, propulsion,
auxiliary power, and guidance
are generally applicable to the

SENIRY program.

The feasibility of using one of
the nuclear auxiliary power
systems developed by the Atomic
Energy Commission in SENTRY
vehicles is being investigated.
Several of these, based on
different operational principals,
are considered possibilities,
Selection criteria will include
weight, active life, development
schedule, reliability and
radiation hazard, r A site is
being chosen for a nuclear test
facility for SENTRY development
activities. Existing test
facilities are also being
investigated.

R e et il

" The viswal recomnaissance
payload will have an electronic
readout capability, ’

L

13

. The Rastman Kddak Company is
- developing a satellite-borne

visual reconnaissance system

with a capability for electronic
transmission of the photographic
images to ground stations. The
satellite-borne equipment includes
& camera using strip film exposed
and developed in orbit. The

. WDPCR-59-18




" Visual system breadboard

mockup was successfully
operated for five days,

A simpler and lighter lens has

been developed for the payload

camera. -

film processing takes place in

& chamber having closely controlled
temperature conditions. Readout
equipmant scans the developed .
photographic negative, converts

the image to a video signal, and
transmits it to the ground by
wide-band data link. Ground
equipment records the signals on
magnetic tape, and simultaneously
displays the reconverted photo-
graphic images as a light-modulated
line on a kinescope. The lines

are photographed with a 35mm
continuous-strip camera which
records the images in positive form.

A breadbosxrd mockup of the visual
readout system was fabricated and
subjected to a succesaful five day
continuous run, under typical
operational cycles. Components

-included were the vehicle camera,

processor and electronics, a suit-
ably attenusted coaxial cable
(simulating the satellite-to~-ground
data link), the ground recemstruction
electronics, and the ground primary
record camera.

The readout paylead camera has a
lens of 36 inches focal length
capable of photographing a strip
of earth 17 miles wide and re-
solving objects of 20 feet on the
ground, The original lens was
designed for £2,5 aperture. .
However, development of faster
film now permits use of a lens
having an aperture of f4.. This
smaller aperture permits a
smaller, lighter, and simpler
lens. The first £4 lens has
undergone preliminary testing
vith performance better than
design requirements.

s



The visual readeut payload
dimensions have been
established, -

Recovery mapping paylead is
being designed.

Recovery reconnaissance
payload is beiag desigmed for
five foot ground resolution.

DISCOVERER flights will test
effects of radiation on
photographic emulsions.

15

Y

The overall size and econfiguration
of the visual reconnaissance
readout payload have been
definitized. Weight will be
appreximately 1,000 1bs, leagth,
60 inches, and base diameter,

55 inches. :

A recevery mapping payload is
being designed. This payload will
obtain location imformatiom with an
error less than 1,000 feet with
respect to the North American
datwm, Lackheed Hissiles Systems
Divisien is completing the Prelim-
inary Desigi Anslysis Report on
the mappiag camera system. The
camera system for this payload
will be provided to LMSD as
Government Purnished Equipment
and will be developed under
contract by the Wright Air
Development Center.

The recovery recomnaissance
payload is being designed to
obtain selective photographic -
coverage at a five foot ground
resolution. LMSD is completing
the Preliminary Design Analysis
Report on the recovery reconnais-
sance payload system, and it is
expected that the report will be
reviewed by the Air Force and
ARPA on 27 April 1959,

- Radiation is capable of "exposing™

photographic emulsions even
though they are protected from
light. Film packages will be
placed aboard DISCOVERER
Tecovery capsules to determine
the extent of radiation effect
on film in the on-orbit
eaviromment. This information
is considered critical to the

-Vigual reconnaissance program.

WDPCR-59-18



Radiation effects on magnetic
tape are alse being investigated.

C. SATELLITE FERRET RECONNA ISSANCE

Eight ferret flights are
planned through 1961

Three ferret systems ar
being developed. '

T

16

Samples of prerecorded magnetic
tape are being subjected to
radiation to determine the
effect on both the recorded
data and the tape.

The ferret payload equipment will
measure and store electromic

signal parameters over foreign
territory, and transmit this

data to ground, on command, over
frieadly territory, The first
ferret flights will note signi-
ficant changes in signal parameters;
significant redeployment of emitters
intensified electronic signal .
activity, wausual absence of
signals; and jamming activities in-
cluding changes in the jamming
level. Later, ferret flights will
intercept emitters such as fre-
quency jumpers, jittered pulse-
repetition-frequency radars,
carrier wave systems, radio
teletype, and voice communications.
Three dual visual-ferret flights
and five all-ferret flights are
planned between May 1960 and
November 1961.

Development of the ferret payload
equipment has been undertaken

in three phases., The first (F-1)
phase stressed early availability,
and many off-the-shelf components
were used. The second phase (-2)
will modify and refine the P-1
equipment for weight savings. The
F-3 phase will stress a highly
sophisticated system of wider
capability and better position
accuracy. . _

WDPCR-59-18
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The prototype r-1 equipment
has been successfully tested

in flights over the New York )

area,

The second F-} Prototype has
been completed.

The program reorieatation
emphasized the developmeat of
the F-2 equipment,

Development of p-3 squipment
is on schedule.

D.  DATA HANDLING
Basic visual-ferret data

handling systems have been
integrated.

e

_—

The first prototype of the F-1
£light package was installed in

4 BC-3 aircraft and subjected to
seven data gathering flights over
the New York area. The flight
conditions simulated orbital
velocity and altitude, The

flight tapes were then processed
on the ground readout equipment
mockup, (This ground data
Processing mockup has been operated
for 1700 hours at a 25 pPercent duty
cycle without malfunction.) Data
from early flights revealed several
System malfunctions which were

revealed completely satisfactory
operation of both air and ground

- equipment,

The second protetype of the F-1
Payload has been completed and is
being subjected to systems checkout,

The receat Program reorientation
emphasized development of an r-2
orbital flight package for mid-1960
launch. Development of the F-2
equipment fs on schedule, 4
prototype F+2 payload is fabri-

Preparation of breadboard models
of the F-3 equipment 1{s on
schedule. Work has started on
the high speed counter. A pre-
liminary design of the ‘analog
recording system was completed.

The data handling systems for
the visual and ferret systems
have been integrated into o
single dul-c_apability data
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Development of communications
equipment is on schedule.

handling system. Description

of the various functious within
the system are being prepared.
The equipment required to perform

‘these functions will then be

determined,

The SENTRY vehicle data link
transmitter was completed 1in
Prototype form. System runs to
determine performance of the
vekicle wide-band data transmitter
for the visual application were
highly successful, Signals from
the vehicle transmitter were .
Purposely attenuated to simulate
space-to-ground signal degradation,
and & prototype of the ground
receiver was inserted in the
simulated link. The clarity of
test pictures received on a TV
type monitor indicated very satis-
factory performance of all equipment
in the link.

. 18 WDPCR 59-18
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. MIDAS GLOSSARY
i
£ MRas ritaers
¢
The following are nominal values for sarly MIDAS flights; l
? Scheduled Lavach Dase: Wovember 1939 Second Stage: MIDAS Vehtcle
E : Booster: ATIAS TCNM-mss.p Pual: Unsymmetrical Di-je 1 ‘
Gross Weight: 272,600 1bs. lylnslnlhubthi Red . :
'y Payload Weighe: 3,400 .1bs, (Varisble) Fuming Mitric Acid :
N Altitude: 250 - 350 scatute niles On Ocbic Weight: 5,000 1be,
-3 Payload: Infraved o) Payloed Weight: 3,400 1bs,
i‘. Subsystems; A, 3, 0,0, e Flight chmhththu Ballfstic
H : trajectory to orbie, ' :
i s 1 » f
N Phase I of the development progras consists of four flights starting {n
Rovember l”’ndm:huunt the uuotouluﬂumryoth;lueh
May 1960. These flights will originate from the Atlantic Migeile Rangs and will
attain an operatiomal altitude of 300 to 400 statute uiles. A nomina] Llaumch

asimuth of 108° he, been selected,

Primary objectives of the initial flight are to test and evaluate:

a. The infrared system,
" ~ b. The orbital vehicle and adapter Systems,
B ¢. The booster Systes (ATLAS),
b d. Grownd bandliag, chackout and lavach systems.
: 8. Vehicle subsystems and communicstioas,
£. Ground tracking and commend syetems,

Flight 2 w11y continue the testiag and evaluation of Iafrared Reconnafissance
System Components, ‘techniques, end Systes operstion. Solar cell performance will be

tested as well as other basic systems Tequired to demonstrate the orbits} capabilt,
of the SENTRY vehicle, . : i

smsuRe

Subsystem mp®, Airframe

Subsystem ", Propulsion

Subeystem "C%; Aux{liary Power

Subsystem "D": Outdence

Subsystem *gv; Infraved Reconnsissance

3 Subsystem "gv; Ground/Space Commmicationg
!;. Subsystem "pn; Personnel

g8 i o o
- P

XLR81-Ba-S DigInE

277 Sec. Specific Impulse

15,150 1bs. Thrust

Fuel: Unsysmetrical Di-Mathyl Bydrazine/
Inhibited Red Nitric Acid




"III. MIDAS PROJRCT

Repregramming actions have been
completed, and ARPA approval for
MIDAS Phase I received,

‘The MIDAS project will provide

early warning of Ballistic
Nissile attack.

Development is divided into
three phases.

Reorganization of the MIDAS
program structure has been
completed. A new MIDAS
Development Plan was published

on 30 Janwary, The pregram

was presented to ARPA on

28-29 Janvary. Ameadment #1

to ARPA Order No. 38-59, dated

2 Harch 1959, announced approval
of the Phase I program.

The MIDAS program (Missile
Defense Alarm System) will space
4 series of recomsnaissance
satellites around the earth in
Polar orbits. The payload will
comsist of infrared detection
scanners capable of sector
scanning of selected portions of
the earth by pProgram or command,
The infrared emanations from
ballistic missiles would be
detected and the information
simaltaneocusly relayed te far
north readout stations. The
information would then be
relayed directly to ZI intelli-
gence aand operations centers,
This early warning would provide
time for the alert of retaliatory
forces. Additional capabilities
for the project will eventually

. be investigated; such as, ICBN

tracking and 'pudicuon_, air-
breathing vehicle detection and
tracking, and ground surveillance.

The MIDAS project will be
accomplished in three phases.
Phase I will consist of four
ATLAS-boosted flights from the
Atlantic Migsile Range, Phase II

. calls for six ATIAS-boosted flights

from the Pacific Missile Range,
Phase III will place operational
MIDAS satellites in polar orbits
from the Pacific Migsile Range.

WPCR-59-18



The firast launch {1g scheduled
for November 1959,

A, SUBSYSTEMS

1, INFRARED SCANNERS

Infrared scaaner iwprovements
are being sought,.

A contract was let for a study
of the feasibility of gn
infrared precision tracking.
system,

A system for increased infrared
sensitivity is being evaluated,

MIBAS program schedules call
for the initial Phase I launch
in November 1959, and launches
every other month. The initial
Phase II launch is scheduled
for July 1960, with subsequent
launches following every other
month. Phage III operational
flights will begin with two in
July 1961, and three each month
thereafter until June 1962, when
two flights are scheduled.

The possibilicy of improving

the infrared scanners for the
early MIDAS flights 1g being
investigated. Changes to scanner
focal plane assembly and elec-
tronics may provide increased
sensitivity,

Baird-Atomic, Inc., has taken
& contract for study of the
feasibility of an infrared
precision tracking system. The
contract includes design and
fabrication of laboratory equip-
ment necessary to demonstrate
their conclusions. This con-
tractor 1s also developing a
backup infrared scanner package
for MIDAS,

Infrared Industries, Inc,, is
evaluating a field condensing
system for use with the infrared
scanner package. Smaller
detectors and g considerable
increase in sensitivity should
be achieved 1f the expected _
results materialigze, This will
perait the use of higher opera-
tional altitudes, Providing equal
coverage with fewer satellites,

1
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Environmental testing has been
Successfully concluded,

The target measurements program
has been completed.

B. IARY POWER UNIT

A subcentractor has been
selected as an alternate
source for solar cells in the
Program for development of
solar power collector elements,

An APU backup Program is
being prepared.

Linearity check of solar APY
telemeter was satisfactory.

Aft equipment rack is being
designed for satellite vehicle,

—

Environmental testing of the
infrared-gscanner thermal;
mechanical equivalent was
successfully concluded. Ko
design changes were indicated
by these tests.

Eastman Kodak has completed

the target Weasurements program.
This program involved flights
of B-47 aircraft near ascending
ballistic missiles for infrared
emanation mesasurement. The
final report is expected to be
received in early May,

Based on proposals submitted to
Lockheed, the International
Rectifier Corporation has been
selected as an alternate producer
of solar collector €lements.
These are associated with the
full-scale solar auxiliary power
unit for the.MIDAS system under
development by the prime :
contractor (Figures 17, 18, 19,
20, and 21),

Specifications and task statements
are being prepared for initiation
of a solar auxiliary power system
backup program. This backup is
desirable due to the urgent
requirement for suxiliary power

in the MIDAS program, '

System linearity checks were made
of the solar APy telemeter, and
the wnit was well within specifi-
cations. This telemeter will
monitor operation of the solar
auxiliary power unit on early
flights.

A new aft-equipment rack is being
designed to support the extend-
able solar cell array to be used
in the third flight vehicle,



c. BOOSTER

Insulating blanket is. being Low temperatues in the MIDAS aft
designed to Protect MIDAS equipment rack resulting from _
satellite from low temperatures Proximity to the ATIAS liquid
from missile liquid oxygen ~ oxygen tank were investigated.
tanks, It was concluded the temperatures

were unacceptably low. Convair
will design a thermal insulating
blanket for the forward dome of
the liquid oxygen tank for ATLAS/
MIDAS vehicles. - '

D, SATELLITE GUIDANCE SYSTEM

Guidance and control equipment The guidance computers for the
is being designed for MIDAS first two MIDAS vehicles will be

satellites, identical to those used in the
, DISCOVERER program. The computer

package 1is being redesigned for
later MIDAS flights., The new
configuration will mount the
sequence timer separately from
the computer, providing improved
computer accessibility,

More efficient flighe controls The flight controls electronic
electronic assembly has been assenbly wasg redesigned for the
designed for MIDAS. , MIDAS vehicle. The new design

uses rate network circuicry
instead of rate gyros, resulting
in a smaller, lighter unitc,

B, SATELLITE PROPULSION SYSTEM
e LA VWO ION SYSTEM

A successful simulated high The MIDAS flight program requires
altitude start of the Bell approximately a 2,000 mile orbital
liquid rocket engine was ' altitude. To achieve this altitude
achieved. the Bell satellite engine mugt have

a dual firing and altitude restart
capability. The development of a
dual burning engine is 8enerally -
applicable to all high altitude
orbital requirements. A1} future
satellite programs will benefit
from this effort, Simulated
altitude tests of this engine were
conducted at Arnold Engineering

WDPCR-59-18
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'F.  FACILITIES AND SrTms
M.

Launck equipment is being
Prapared at the Atlantfc
Missile Range for the firet
MIDAS flight.

Development Center to verify
high altitude restart capa-
bilities. The first high
altitude restart was performed
successfully at g simulated
altitude of 120,000 feet,

Work on the umbilical mast for
the Phase I MIDAS launches ig
undervay at the Atlantic ‘Misgile
Range. 4All parts except the
boom proper have been delivered,

WDPCR-59-18



Figure 17

MIDAS solar collector checkout console
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Pigure 18

MIDAS solar collector checkout console rear view; back open



Figure 19

HIDAS solar collector mockup - folded position
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Figure 20

MIDAS solar collector mockup - extehded positi
| on, -



Figuge 21

MIDAS solar'collector noékup - partially folded position.
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AIR FORCE BALLISTIC MISSILE DIVISION
AIR RESEARCH AND DEVELOPMENT COMMAND
UNITED STATES AIR FORCE
Air Force Unit Post Office
Los Angeles 45, California

WP 9 March 1959

Assistant for Programming
SUBJECT : Military Satellite Program Progress Report
Month of February 1959

TO: Director
Advanced Research Projects Agency
Washington 25, p. ¢.

1, GENERAL

The development plans for the reoriented DISCOVERER, SENTRY,
and MIDAS programs were briefed to the Advanced Research Projects Agency
(ARPA) and the Air Staff on 2 and 3 February. -Amendment 1 to ARPA
Order 48-59, dated 16 February, released total DISCOVERER program funding,
Amendment 8 to ARPA Order 9-587 dated 16 February, released total SENTRY
pProgram funds. Additional incremental funding was released for the MIDAS
Program; however, the MIDAS Program has not yet been approved,

2, DISCOVERER PROGRAM
M

‘ a. Vehicle 1022 underwent a complete systems test at Vandenberg
Alr Force Base on 4 February and was then transported to the launch complex.
A final system checkout was completed at the launch complex on 18 February.
On 19 Pebruary, a pre-launch dress rehearsal was successfully conducted in
preparation for the launch pPlanned for 25 February.

b. An attempt was made to launch DISCOVERER 1-163-1022 on

countdown due to difficulty with the liquid oxygen tank pPressurization
system of the THOR booster. The DISCOVERER portion of the countdown was
accomplished without gerious delay. :

¢. A second attempt took place on 28 February, resulting in a -
successful launﬁal The countdown proceeded vith minor delays, and launch
took place at ours. Liftoff, first-stage boost; and DISCOVERER
separation were very smooth and took place as programmed, Telemetry
trdnsmitte;' tracking information was received at Vandenberg Air Force Bage
until T plug 536 seconds. Radar control was maintained by the Vandenberg
Air Force Base and Point Mugu radars until T Plus 506 and T plus 521 seconds,
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respectively. The first orbital pass was not confirmed; hmve:, sporadic
airbotne ‘beacon signals acquired on later passes confirmed that DISCOVERER
went on orbit. . Preliminary information indicates that the primary
objectives of DISCOVERER I flight were attained. A detailed report of

this £light will appear in the next report,

out prior to the scheduled launch date for DISCOVERER I-163-1022, The
vehicle was stored at the Lockheed Sunnyvale facility, and effort con-
centrated on preparation for launch of vehicle 1022, a decision was made
to consider the vehicle 1019 abort as a flight test and to pProceed with
the planned flight schedule. '

e. A successful hot firing of vehicle 1018 took place at the
Suunyvale Test Bage on 21 Pebruary, and the vehicle was delivered to the
Vandenberg Air Force Bage launch site. This will be the first DISCOVERER
with the blomedical Tecovery capsule payload. A successful fifty-hour:
biomedical capsule test wasg performed during this period, simulating an
entire mission. Included were twenty-seven hours in a thermo-vacuum
chamber at Sunnyvale, and eight hours of flotation simulating conditions
in event of unsuccessful air Pickup. Sensors and instrumentation were
provided for compartment temperature and Pressure, and the biomedical
(mice) specimens. The mice survived vith no apparent 111 effects,
Workability of the biomedical recovery capsule was satisfactorily
demonstrated. The 8ix medical vans at Vandenberg Air Porce Base were
also readied for the first biomedical payload operations. '

£. The Hawaiian Control Genter 18 now ready for retovery
operations. Minor cosmunications difttculties, uncovered in the January
simulation exercises, were located in the control console eircuitry and
corrected. : :

B. DISCOVERER vehicles 1023, 1025,°1028, and 1029 are noy at
the Lockheed Missile Systems Division Modification and Checkout Center.

1. Constriction bids for an addition to the SM-75-1 Misgile

Assembly (RIM) Building and g prefabricated type shop building, will be
opened on 25 February, The construction completion date 1ig 15 May- 1959.

2 WDPCR-59-7




3. - As requested by ARPA X 955243, following is the

current list of program flights together with associated booster and
vehicle numbers: : '

Program Flight

THOR 160 Vehicle 1019

1
2 THOR 163 Vehicle 1022
3 THOR 170 Vehicle 1018 . —
4 THOR 174 Vehicle 1020~
5 THOR 179 Vehicle 1023—
6 THOR 192 Vehicle 1029~
7 THOR 200 Vehicle 1025- 10 =» J
8 THOR 206 .  vVehicle 2028 !0 5/
9 THOR 212 Vehicle 1051 125 o
10 THOR 218 ~°  vVehicle 1080 [0 5 3
11 THOR 223 Vehicle 1082 /o 54

* 12 Vehicle 1054

* 13 Vehicle 1085-. /2 53

* 14 Vehicle 1053

‘* 15 Vehicle 1056

(* THOR Boosters for f£lights 12 through 15 have not yet been identified.)

a. Three additional flight tests of the prototype F-1
ferret equipment were made over the New York area in February. Results
indicate steadily improved performance of the P-1 vehicle and ground
data handling equipment. The improvemint in performance is due to
modifications r¥sulting from the initial fliglit test program., The F-2
equipment is Proceeding on schedule.

: b. The breadboard of the 36 inch camera system was .operated
continuously for five days under. typical operational- cycles. Included
were the vehicle camera, vehicle processor, vehicle electronics, coaxial
cable (acting as a data 11ink), -ground reconstruction electronics, and
primary record camera. Design was started on the service test model of |
the visual payload to ensure that reoriented Program schedules are met,
¢. A 70mm f£ilm package will be installed on several

DISCOVERER flights to determine the affeat of radistion on photographic
emulgions. The National Institute of ‘Health, Bethesda,. Maryland, will

assist in construction of nuclear radiation packages and subgseqtient data
analysis, ' '

d. The construation contract for the SENTRY/ATLAS Guided
Missile Assembly Building at Vandenberg Air Porce Base was awarded
12 Pebruary. Construction completion 1s-scheduled for 19 October 1959.

€. A construction contract for the Data Acquisition and
Processing Building was awarded 20 February. Contract completion ig
scheduled 15 December 1959. This {s the final item to be’ placed under
contract for the Vandenberg aAir Force Bage Tracking and Data Acquisition

Station.



L

f. The design for the Tracking and Data Acquisi.tion Station
at New Boston, New Hawpshire; 1s complate, Advertising for construction
is being delayed pending release of funds. '

8. Preparation of Construction Plang and Specifications for
the Tracking and Data Acquisition Station at Ottumwa, Iowa, is currently
being initiated, - : ‘

h. The design of the Development Control Center at sﬁnnyvale,

California, is complete, The ‘construction contract is scheduled to be
awarded during April 1959,

4, MIDAS PROGRAM

8. Preparation of the Atlantic Migsile Range launch ficility
for the Phase 1 portion of the MIDAS Program is proceeding.

b. Eanvironmental testing of the infrared scanner thermal/
mechanical equivalent is continuing in the Lockheed Missgile Systems
Divisien, Sunnyvale, thermal/altitude chamber, Preliminary test results
are satisfactory. After completion of thege tests the scanner will be
tested and evaluated further in the modification and checkout area,

d. Aerojet-General is engaged in improvement of their infrared
reconnaissance écanner, {nitislly developed for the satellite attack alarm
application, :
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AIR FORCE BALLISTIC MISSILE DIVISIOQN

HEADQU,
- AIR RESEARCH AND DEVE
UNITED STATES AIR FORCE
Air Porce Unit Post Office
Los Angeles 45, California

WDPCR : 10 Pebruary 1959

SUBJECT: Military Satellite Program Status Report
for the Month ending 31 January 1959

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

1. The development plans for the realigned DISCOVERER, SENTRY
and MIDAS programs have been completed,

2, DISCOVERER PROGRAM
M

8. An unsuccessful Attempt to launch the first DISCOVERER
satellite took place on 21 January. The ullage rockets accidentally
fired during the countdown, causing a short circuit which started the
guidance timer. The timer caused the separation bolts, retro rockets,
and nose cone Pin pullers to fire. "The DISCOVERER vehicle and THOR
booster suffered damage. An incident investigation committee has been
establighed to determine the cause of the malfunction and recommend
corrective action. ,

b. THOR
. second flight will be uged for the next launch attempt in late February,

¢. System checkout of ﬂight test vehicle #3 has been
accomplished, with the biomedical recovary capsule installed.

d. Biomedical capsule separation was tested, with excellent
results, . g

®. A radiation test Package will be incorporated in the
Payload of the third flight,

£. The Bawafian biomedical recovery control center is now

operational. A successful training exercise was carried out on

23 January. Two capsules were dropped from B-47 aircraft; both were
air recovered.
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. 8 The
satisfactory manner,

h. All DISCOVERER ground stations were in readiness for the
21 January launc . :

3. SENTRY PROGRAM

8. Visual subgystem components were tested as g unit,
Output of the entire chain resulted in resolution of 80 lines per :
uillimeter. The date link did not degrade the end result at this level
of resolution, Moderate design changes are Planned to obtain the degired
resolution of 100 1lineg per millimeter,

b. Perret equipment dclivuriu, are on schedule. Flight
tests of the Ferret-1 equipment yielded -satisfactory results,

c. A preliminary study defined the facilities, ground

Support equipment and operating procedures required for nuclear

auxiliary pPower-equipped vehicles, Maximum use of existing equipment
was stressed.

d. Plans and specifications for SENTRY launch complex #,
Vandenberg Air Force Base, were completed and construction bids received,

4. MIDAS PROGRAM

a. The proposed MIDAS program will be undertaken in three
pPhases:

(1) Phase I: Four ATLAS-boosted flights from the Air
Porce Missile Test Ceater (AFMIC). :

(2) Phase II: 8ix ATLAS-boosted flights from Vandenberg
Air Porce Bage.

(3) Phase III: Operational Migsile Defense Alarm System
flights from Vandenberg Air Force Base. .

b. Phase I flights are Planned as follows:

FLIGRT LAUNCH DATE ORBIT WEIGHT
1 November 1959 5,295 1bg#
2 January 1960 . 5,295 1bgw
3 March 1960 4,902 1bgw
4 May 1960 - 4,902 1bgw

* Includes 69 1b noge cap jettisoned after satellite

2 WDPCR-59-4
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€. A schedule for modification of Pad 14 at the Air Force

Missile Test Center (AFMIC), to meet MIDAS requirements, has been
established.

d. A development contract was let with Baird-Atomic, "Inc.,
for a second Source, and approach for infrared payload components. Thisg
‘will not duplicate the Aerojet-General pProgram, .

e. Site selection criteria for MIDAS ground stations has
been established.

5. Several problems hve continued to hamper progress in the
Military Satellite Program, as follows: :

b. Funding. This program has been largely funded on almost
4 month-to-month basis. This situation has resulted in considerable
contractor diuatisfact:ion, has forced inefficient Practices, and has
created difficulty in financial management of the Program. This problem
can be alleviated by funding on & programmed basis, at least quarterly,
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