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Figure 4.

‘Mockup of panal configuration for FPerret
Reconnaissance (F-2) Command Console.
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FOREWORD

During this reporting period the Military Satellite Program passed a
significant milestone in the successful flights of DISCOVERERS V and
VI. All program objectives, except recovery of capsules, were achieved,
Both flights provided added demonstrations of the already proven re-
liability of the THOR booster. Performances of the AGENA upper stage
vehicle were entirely as planned, providing complete confidence in

this Research and Development satellite in its application toward

more sophisticated programs. :

The SENTRY Program was redesignated the SAMOS Program by ARPA directionm.
The recovery capability was re-included as one of the Programs' major
objectives. '

 Reorientation of the MIDAS Program combined Phases I and II into a

single, 10-vehicle, R&D phase. _
Funding problems and absence of aﬁproval of total programs including

long range advanced objectives, continue to hamper orderly program
accomplishment.

0. J. 'TLAND
Maj. Gen., USAF
Commander
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FUEL TANK
PROJECTION BOOM
HEUUM SPHERE

| BOOSTER: THOR IRaM
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DISCOVERER PROGRAM

1. GENERAL

Six successful
launches to date

Six launches have been made in

the DISCOVERER Program to date,

Four of these were successful in
attaining orbit following excel-
lent booster and second stage .-
performance. DISCOVERERS IIT and
IV also achieved all flight para-
meters but did not attain orbit

due to a slightly less than '
nominal second stage velocity,

Figure 1, DISCOVERER V prior to erection on launch pad (dbdvo) and during launch
PXeparations (top left). '



The capsule separated, but
the recovery aids failed to
function due to battery
failure caused by low
temperatures. K

DISCOVERER VI successfully
launched on 19 August.

Both flishts provide
invaluable data for top
priority space programs.

T

Telemetry indicates that the capsule
separated as planned. However, capsule
temperatures were so low that the :
battery used to initiate the recovery

. sequence could not have functioned.
The failure was attxibuted to this
temparature condition.

DISCOVERER VI (Figure 2) was launched
successfully from Vandenberg AFB on
19 August. All launch equipment
functioned as planned. Orbital.
tracking of the satellite was satis-

- factory. However, intermittent mal-
functions of the orbital timer command:
control caused the expected capsule
re~entry point to shift 366 nautical
miles to the south. The RC-121 air-
craft were able to redeploy for the
expected capsule re-entry, but the.
C-119 aircraft and surface vessels
could not vedeploy in time. No
positive indication of capsule re-
entry was obtained. The paint on the -

nose cone was removed to raide capsule /

temperature, but the temperature rise E

was only 10°; still below the 40° ye- -/-’

quired for successful battery opentidp.\\

Since the temperature sensors in the, (
AGENA vehicle did not react to indicate
retro rocket firing, it is not known if
the rocket fired. The space track
station at Laredo, Texas, reported .
skin-tracking two objects during pass .
75, but the cause for failure cannot
definitely be established.

Even though the capsule recovery experi-
ment failed, these flights were of great

- value in testing the AGENA vehicle. This
satellite vehicle will be utilized with
more powerful boosters in the Advanced

- Military Reconnaissance Satellite
programs. The AGENA performed ex-
tremely well on both flights as did the
satellite propulsion system. The

WDPCR-78
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The DISCOVERER flight test
program has been halted
pending study of recovery’

. aid failures and corrective.
action required.

DISCOVERER VII will be
wmodified as indicated
by the results of the
study.

‘guidance and stabilization system,

controlled by a horizon scammer, .rf,unc-‘
tioned as planned. The satellite re-

oriented to a nose-backward position-as .

programmed on both flights and stabili-
zation was satisfactory. This lends
confidence to the success of future
programs which will use this satellite.

II. TECHNICAL STATUS

An intensive study has been conducted to

determine the cause for failure of the
capsule recovery aids (telemetry beacon
and parachute) on DISCOVERER flights V \
and VI. The studies concluded:

‘1. Additional telemetry is required .
to provide positive indication of the
sequential recovery occurrences.

2. To obtain this telemetry, the
tracking and telemetry ship, Joseph
E. Mann, must take station at a point
at which it is able to track the vehi-
cle during the time of capsule separa-
tion. ‘ :

3. Temperatures in the recovery
capsule must be stabilized at the
desired value.

- The recovery capsule of DISCOVERER VII

is being equipped with heaters, to con-
trol capsule temperature, and with addi-
tional telemetry. This telemetry (Figure
5) will provide positive indication of
the sequance of events during capsule
separation and operation of the re-
covery aids. The capsule beacon will

be turned on prior to separation, and

will broadcast throughout the entire -

re-entry trajectory. The new tele-
metry beacon will also provide a

WDPCR-78



AGENA vehicle modified
for optimum performence

- with restart engine.

A laboratory has been
established for testing
and evaluation of failed
parts.

All single-burn AGENA
configurations are in
"pipeline™,

Next satellites are
currently being prepared
for launch at Vandenberg

 AFB,

The S8anta Cruxz Test Base
is operating on a busy -
Schedule.

-

backup capability for tracking the
capsule. The two surface vessels to

be on station in the recovery area are
being equipped with additional antemnae

tracking data.

The fuel tank capacity of

/vehicles scheduled for use
18 through 25 has been doubled. This,

-and receivers to provide additional o

the AGENA
on flights. "/

in conjunction with an engine restart -

capability, will provide a

A teliability and analysis

substantial

‘increase in weight/altitude performance.

laboratory

has been established at Lockheed Sunny-

vale. This laboratory wil
controlled environment for

1 provide a:
determining

the reason for failure of parts, and a

‘facility for envirommental

and shock

testing of new design components.

III. WORK SCHEDULES
The last of the aevaﬁtecn-

manufacturing. It is now

single-hnrn.

- Satellites has been released-from

in the

"pipeline" batween modificatien and

checkout at Sunnyvale, San
Base (SCTB), and Vandenber

ta Crus Test
g AFB.

In addition to DISCOVERER VII, four
vehicles are presently undergoing

functional tests at Vanden

berg AFB.

These constitute presently planned

launch vehicles through DI

During the report period,

testing of satellite vehic
with hot engine firings, i
and functional component c

SCOVERER XI.

pre-scceptance
les continued
nspections,
hecks. Two

vehicles are currently at SCTB. One .is
to be erected for testing.
is being evaluated for acc
incorporation of outstandi
Orders.

The other
eptance, after
ng Engineering
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Modification and Chackout

Center prepares three
‘vehicles for test and
launch. .

v

Three DISCOVERER vehicles are currently
at :the Modification and Lheckout Center.
One is 'in tha systems check positien,

-about 70 percent complete. The other

two have been accepted by the Air Force
after hot firing at Santa Oruz Test Base
and are scheduled for re-shipment to
Vandenbarg AFB. ‘ . ,

IV. PFACILITIES

See SAMOS and MIDAS sections.
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3. Comparative data which demonstrate the difference between the two
flights include: (a) main engine burning duration 158.5 and 163.4 seconds,
(b) total thrust at liftoff as indicated by chawber pressures of 151,000
vs 153,000 lbs, (c) average fuel flow rate of 188 1bs/sec and 205 1bs/sec,
(d) vernier thrust of 1060 1bs vs 1065 lbs, (e) propellant utilization of
99.8 percernt against between 99.9 and 100 percent. :

8 , , WDPCR-78




SUMMARY '

1. During this quarter the DISCOVERER Program provided reassurance in
the following three areas:

A. PROGRAM MANAGEMENT., Maintenance of a flexible system of
scheduling permits, but monitors closely, slippages, holds, or revision
vhen necessary to achieve long term objectives on schedule. This was
demonstrated by the rescheduling of DISCOVERER V and VI launch dates.
When DISCOVERER flights IIT and IV did not attain orbit the decision
was made to discontinue further flight tests for study of the problems
involved. The problems were defined, necessary modifications wers
incorporated, and the subsequent flights have attained orbits very
close to those planned. '

. B. TESTING AND DATA EVALUATION. The failure of DISCOVERERS III o
and IV te attain orbit was attributed to slightly less than nominal first \/
and second stage performance. Modifications were designed to upgrade
performance and subsequently incorporated into the booster and satellite.
Test procedures used were proven valid within close margins by the flights
of DISCOVERER V and VI. A comparison of performance figures for .
DISCOVERERS IV and VI is given in TABLES 1 and 2.

C. BASIC DESIGN AND FABRICATION, The validity of design,
engineering, and fabrication have been proven by four successful flights
out of six attempts. The two failures were'not caused by malfunction of
the booster or satellite subsystems. This record was established even
- though these satellites are by far the heaviest ever attempted in the
- U.8. with any type of missile. SR

2, Data evaluation from the DISCOVERER IV flight indicated that
increased performance must be obtained by (a) weight reduction, (b) use
of RJ-1 in lieu of RP-1 fual as a THOR propellant, and (c) use of & launch Vv
azimuth of 170 instead of 175 degrees. The weight saving was effected by '
the deletion of structural and mounting components used on THOR IRBM's but
not required for space missions. Weight was reduced by approximately 100 1bs.
Burning time of the THOR booster was increased by the use of the more

dense RJ-1 fuel., Use of a slightly more easterly launch azimuth also
contributed to the attaimment of increased overall flight performance.

7 . WPCR-78




'!ABLB‘ 2. !fopull:l.on System Performance (DISCOVERER IV vs DISCOVERER VI) . °

" Nowinal

JA_cml

Values -
Valuei | Based on flow tate and | Based on recorded
-acceleration data acceleration data
' Peak Accelefration :

. DISCOVERER IV 8.3. : -
DISCOVERER VI 8.6 7.9 8.2
Average Thrust (lbs) _ : : |
DISCOVERER IV ~ {15,000(min) 15,389 15,220
- _DISCOVERER VI 15.00@(:1::) - 15,312 15,420 -

Average Propesllant

Flow Rate (Ibs/sec) | ,

- -DISCOVERER IV - | 55.7 55.1 54.62
DISCOVERER VI 35,35 55.0 54.4

Weight of Vehicle at

-Burnout. (1bs) ‘ : :
-ﬁIS_COVIRlR IV... " |1904 1973 2021

1827 1950 1901

DISCOVERER VI .

10
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TABLE-l. Comparison of Trajectory Dats (DISCOVERER IV vs DISCOVERER VI)

¢ , “ .

— Range (ft) |

titude (ft)

=off (sec
_ Nowinal . Actusl: | Nominal | Actual | Nominal| Actual

Main Engine Cut-off : . e .
DISCOVERER 1V 158.46 158.52 | :496;696| 498,053 262,217 , 235,498

_DISCOVERER V1 163.8 163.35 '517,270] ..509,610 256,950 270,500

Vernier Engine Cut- '

Off, . , ’ . " o
DISCOVERER 1V 1167.71 167.62 613,941| 614,916] 289,526] 267,530
“DISCOVERER . VI 173.07. 172,55 |- 637,306| .628,794| 293,907] 310,749

Start of &pa:dtion ' : _ o
DISCOVRRER IV 173.55° 796,000 277,000
DISCOVERER VI’ 178.6 776,000 328,000

Orbital Stage Igni-

tion _ o e
- DISCOVRRER, IV 261.5 241,08  |1,819,447 1,341,000] 479,968] 403,300
DISCOVERER.VI .. . 273.7 275.7 1,916,900/1,922,000f 568,300} 627',500

Orbital Stage Burn- | |

out ' . )

DISCOVERER 1V . . 375 356.70 . 3,584,000] 323,246] 247,700.
DISCOVERER VI 387.4 391.1 3,925,300 3,921,000 633, 600 738,400
Velocity (vt) Flight Path Elevation Angle (deg) .
Nominal Actual | Nominal | Actual | ~
Main Engine Cut-off|"
DISCOVERER IV 13,493 13,350 17.85 15.9
D;SCOVBER Vi 13,720 13,790 16,0 17.8
Orbital Stage Igni-
tion ) . .
DISCOVERER IV © 12,993 12,826 . 3.5

_ DISCOVERER VI 13,340 13,060 7.024 7.3

brbiul Stage Burn-

out :

"DISCOVERER 1V 25,590 25,420 -9.62 -8.8
MSCOV!RFR Vi _ 26,190 ~ 25,985 : 0 -1,2
WDPCR-78
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BISCOVERER v was successfull
launched on 13 August 1959.

After six aborts, DISCOVERER V was
successfully launched from Vandenberg
Pad IV on 13 August 1959. Four aborts
were caused by weather, one by techni-
cal difficulties, and one by a hurri-
cane in the Hawaiian Tecovery area.
The scheduled noon launch was
achieved with 1iftoff at 1200:08, PDT.
Launch, booster performance, and orbi-
tal injection were normal. A departure
- azimuth approximately ome degree east
of the 170 degree nominal azimuth wasg
obtained. The only malfunction was
failure of the Vandenberg Mod II
radar to maintain satisfactory
lock-on. '

Figure 2, DISCOVERER V (right) at
. liftoff from Vandenberg Air Porce
Base launch pad. DISCOVERER VI.
(below) during launch (note that
white paint has been removed from
. nose cone).

AGENA vehicle and subsystems,
except recovery aids, per-
formed as planned, '

Telemetry indicated that satellite

. propulsion, guidance and stabili-
zation, and auxiliary power sub-
Systems performed as sxpected during
the orbital period before capsule
Separation. Command of the orbital
timer was maintained throughout the
flight. The expacted capsule Tre-entry .-
point was shifted 88 miles norxthward
during the last 85 minutes before
separation. Only the aircraft were
able to redeploy in time for capsule
descent. The recovery forces failed
to locate the capsule.




Figure 4. MARK IIT Recovery

Capsule. Top right and center

views taken during drop tests.

Bottom right shows view
looking into capsule,




Figure 3.

This 60-foot radar dish antenna at
Vandenberg was the first to track
the DISCOVERER after launch, 1It is
Part of the elaborate network of
tracking and telemetry stations ex-
tending from the Pacific Coast west
to Hawaii and north to Alaska,




‘Pigure 6. Aerial view of test stand area at Santa Cruz Test Base.



Figure 5. This small telemetering unit will be installed in the capsule of
DISCOVERER VII, and will transmit data on the sequence of recovery system
operations following capsule ejection. The telemetry ship, Private Joe E.
Mann, will cruise in the area in which ejection is expected to occur and-
will record telemetry signals received, ‘



NOSE CONE
OXIDIZER TANK
SEPARATION PLANE
FUEL TANK .
PROJECTION BOOM
HELUM SPHERE

BOOSTER: ATLAS ICBM SM65-D
SECOND STAGE: AGENA vehicle
Propulsion: XLR8!-Ba-5 engine
Specific Impulse: 277 lbs.[sec.
- Theust: 15,150 lbs.
Fuel: Unsymmetrical Di-Methyl Hydrozine
Oxidizer: Inhibited Red Fuming Nitric Acid’

NITROGEN SPHERE
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UQUID OXYGEN TANK
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PAYLOAD OBJECTIVES

VISUAL (Photographic Reconnaissance)
-airborne equipment to collect, proc-
ess and store high resclution photo-

images into video signals for transmis-

il 18 S0 G o

data from 30 %o 300,000 mc/sec slec-
tromagnelic specirum region; stors, filter
and reconvert info slecirical signals for

r~

ment for in-fight colibration and adjust-
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SAMOS PROGRAM , ' .
I. GENERAL , '

Program renamed. A. ARPA has renamed the SENTRY Program
: . the SAMOS Program, .

Recovery capability B. By secret letter DEF 965117, dated AL”:

reincluded. 10 September, ARPA directed that the
recovery capability be reincluded in 4
the program and that the readout por- '
tion be Teoriented to accommodate this
effot‘t. )

Satellite coverage ' c. An analysis of satellite operational

considerations coverage considerations Was completed,

analyzed. The results indicate (1) the frequency
of coverage of a taxget at any latitude
by a single satellite for various orbit
inclinations and altitudes, and (2) the
number of satellites required for 100%
coverage of the earths' surface by polar
orbiting vehicles as a function of '

altitude. '

System design studies D. Design studies are continuing of
continue,

sinpltaneously orbiting satellites,
with particular application being made
to the SAMOS and MIDAS programs.

II. TECHNICAL STATys AND WORK SCHEDULES
_____________.____.______________,

A. Visual Reconnaigsance System
Visual system Payloads gre designated

by the letter E. E-1 payloads are de-

Acceptance tegt of firsg
flyable E-1 payload 50%
complete.

15

1. Acceptance testing of the first
flyable Prototype (g-1) Payload (Figure
1) 18 50% complete, with delivery to

WDPCR-78



?ab::lcntion of E-2
Payloads progressing
ut:ll_factorily._

E-1 Thermal Model in
temperature tes ting.

Visual reconnaissance
system checkout
equipment installed.

16

IMSD scheduled for 23 November.
Subsystew checkout. of the Service Test
" Model B-1 paylosd was ‘completed with
no equipment malfunctions,

2." Fabrication of the first flyable

E=2 prototype Steerable payload, with .
the 3§-inch focal ‘length -lens ts approxi-

Engim.'ring*mdol: of the E-2 payload is
in final stages of development test and
wodification., Completion of this non-
flya,b'le.'-fuuctionql test model is ex-
pected by lid-Octobdr.. The 36-inch lens
and ‘camera -assembly has been completed.
and tests ghow compatibility with design

Tequirements. The payload readout equip-
‘ment (including the line-scan tube,
'phqto.‘ﬂ,l:ipliar, and scanning system)

was.assembled, tested ind operated as a
éouiplt’t’go’ system, This.system was
connected to ‘the ground Teconstruction
elpct:opicl. (GRE) via the data Iink -

-8imulator and a final reassembled £1lm

record .was’' obtained,

- 3. Testing of the Thermal Model E-1
Payload in the IMSp high altitude tem-
perature simulator indicated close ad-
herance to required temperature toler-
ances. The payload-vehicle attachments
will be insulated further to reduce heat
loss. . A retest 1s scheduled for October.
The Thermal Mockup of - the E-2 payload
was “completed and will be subjected to
environmental testing by IMSD on 12

4, Installation of test and opera-
tion equipment in the visual reconnais-
sance. (Subsystem E) checkout area at
IMSD Sunnyvale hasg begun,- The first
Primary record film Processor, chemical
Process tanks, E-1 Payload collimator,
and payload handling equipment have been_

WPCR-78



Specifications -and
Analysis Report
completed.

Final acceptance of
first p-1 payload
near, '

F~1 ground equipment
checked out,

18

-2 ground Teconstruction
8sociated equipment wag

completed and delivered to LMSD,

5. Final subsystem specifications
for the E-1 and g-2 airborne and ground
equipment were completed. The Visual
Reconnaissance Readout Subsystem Engi -
neering Analysis Report was reviged
during September. .

B. Ferreﬁ Reconnaissance g 8 tem
S==———=—""mAilssance System

Ferret system payloads are designated
by the latter p. F-1 payloads are de-
signed to uge Prototype components for
early availabiltiy and are for the pur-
pose of testing the validity of com-
Ponent design in actual space environ-
ment. F-2 and subsequent payloads are
based on Progressively more sophisti-
cated designs. .

1. The first Prototype F-1 vehicle
equipment (to be flown with the RB-1 pay-
load) is nearing completion of final
&cceptance tests with the ground check-
out equipment at Airborne Instruments
Laboratory (A1L). Inhibit action tests
were continued on the first service test
model F-1 payload (see Figure 3). Both
frequency bands have been tested and the
results are being evaluated, The second

' service test model (Pigure 2) was given

environmental tests, Results will deter-
mine the mogt desirable skin coating
characteristics for maintaining optimum
equipment temperature in orbit, A re-
test for verification of the thermal
design. is being made. Other environ-
mental tests for thig model are nearing
completion,

2, Checkout wag completed of the
first deliverable ground data handling
equipment, including the signai recon-
structor, digital test work generator,

WDPCR-78



F-24 payload companents.
-near completion.

F-2A checkout console 80%
fabricated.

' F-2B payload design on

schedule.

F-3 payload design nears
completion.

19

=%

power supplies and tape ttanlports.
Also completed was testing of the band
1 and band 2 antennas for use with the
calibration vans. These vans will be
used in early flight testing to trans-
mit known signals from the Southwestern
U. 8. to the payload in orbit. The
second subsystem checkout console was
delivered to IMSD; the first console

" was accepted by IMSD but retained by

AIL for checkout of prototype F-1
P‘y‘-o.d'o

3. Fabrication of the assemblies and -
subagssemblies of the first deliverable
F-2A payload is complete excépt for the
band 1 and band 2 receivers and the
power and control unit. -Testing of
completed subassemblies has been
started. Environmental tests of the
F-2A thermal mockup payload are

~underway.

4. Component fabricat:ioq of
prototype models 1 and 2 of the F-2A
checkout. console is 80% complete and :
assenbly of components is 40% complete.
Systems testing of the F~2A service
test model console is 50% complete.

‘5. Design of the F-2B payload is
nearing completion and fabrication of .
the first prototype article is approxi- .
mately 50% complete. Testing of the
various subassemblies is underway. A
nockup of tha evaluation and command
console (Figure 4) for thé F-2 payloads
was completed and fabrication of
ccnponnntl atarud.

6. Design of the F-3 payload is
nearly coqlete. Procurement, Eabri-
cation and assembly have begun on
various components of the first

prototype.

WPCR-78
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P-4 payload defined.

Data handling procedures
being prepared.

Photo data processing
equipment on schedule.

Data reduction design
criteria started.

Interpretation console
‘engineering models nearly
complete.

Data Processing Central
modules 70% complete.

Display system equipment -
progress on schedule.

20

‘ | -
%,

7. Greater definition of the F-4

divclopunl: program was achieved and a

subcontract negotiated with AIL.

C. ',Ddtn mndlig'xguiant ‘sdbozaun 1)

- (See Figures 5 through 7)

. | Satisfactory progress was made in
the preparation of standard procedures
for Subsystem I photo data reduction.

Computer programs were written for the

AN/FSQ-27 Data Processing. .

2. Development of photo data pro-

cessing equipment for interim use in the -

System Test and Evaluation Program pro-

gressed on schedule. Design and fabri-
cation of several photo processing com-
ponents was nearly completed.  Initial
models of Center Format equipment will

be'delivered during the next quarter,

-3, Work was started on system and
equipment design criteria for the Analog
Perret Data Reduction Subsystem, .

.4, Final assembly and test of the
first three engineering models of the.
Elint Interpretation Console were es-
séntially completed. Work ¢ontinued on
programs for automatic ferret data re-
duction operations and console routines.

. 5. Pabrication of the initial
modules, for the Data Processing Cen-
tral, was 70% complete and an initial
test cell 80% complete. The test cell
will be delivered by 1 December for use
in the System Test and Evaluation
Progran, . :

6. Equipment design for the Sub-

system 1 Display System neared com-
pletion, with fabrication progressing

WDPCR-78




on schedule. Cabinet control drawings
were completed for the Display Projector -
and assembly wiring was started for both, -
the Display Projector and the Display
Generator. Delivery of these items is
scheduled hiefore the end of 1959.

System Test and Evaluation. 7. System Test and Evaluation
program underway. Program facilities neared.completion,
. with Subsystem I equipment being in-

stalled and early test and evaluation
of components underway. Planning was
started for the initial.orientation
and training for operation and ‘main-
tenance of Subsystem'I. A Proposed
Manning Teble for October, November,
December and January has been coordi-
pated at AFBMD and ATC. Subsystem 1.
requirements for manuals, logistics,
maintenance specifications, and exhi-
bits were reviewed and preliminary '
phasing charts prepared.

USAF dirxective causes _ 8. Due to USAF direction requiring
Subsystem I acceleration. all SAMOS Program intelligence data
processing to be performed by military-
personnel at an Air Force base, the :
Subsystem I construction and activa-
tion schedules have been accelerated.
Non-automated Subsystem I equipment
. will be installed in Building D, ,
offutt AFB, to support the first three
SAMOS flights. Installation of auto- .
mated equipment in the Intelligence
Processing Center (also Building D)
will support subsequent ‘SAMOS. flights.

D. Pacilities

Facilities work at Offutt 1. Offutt AFB - All SAMOS work at
AFB placed on accelsrated this base has been placed on an accele-
schedule. ‘ rated schedute. Equipment will be in-

stalled in Building D to provide a small
interim data processing capability for
the first three SAMOS flights. The main

21 WDPCR-78
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Fund availability may
delay construction.

Launch complex occupancy
initiated.

Tracking station
construction -continues
on schedule,

22

|

.intell'tsonce Processing Center will be
- activated on an incremental basis to
- permit support of all subsequent SAMOS

flights. Design of the Technical Opera-
tions Control Center (to be located
adjacent to the Intelligence Processing
Center) will be initiated in October
and completed in January. Full Opera-
tional capability will be attained by
Octobar 1961..

2. Developunt Control Center -
Completion of Increment 1 -construction
is scheduled for December. Design of
Increment 2 was complete, and in the
hands of the construction agency for
advertising for construction bids on
10 August; hmvar. advertising has

been delayed pending release of funds.

The scheduled beneficial occupancy date

- -of March 1960 cannot now be met. A

revised date will be established upon.
receipt of funds.' -

2 3. Point mmno Launch Complexes
1 and- 2 - Beneficial oc¢cupancy of Launch
Complex 1 blockhouse began in August,
with'sbeneficial occupancy of the launch
pad scheduled for January 1960. Joint
occupancy for the installation of ,equip-
merit began in August., Beneficial
occupancy of launch pad 2 is scheduled
for February 1960.

,4. deanbermm Tracking and Data

- Acquisition Station construction is

scheduled for completion on an incre-
mental basis from October through
January 1960. Completion of the various
facilities of the New Boston Station is
scheduled on an incremental basis from
Pebruary to September 1960. Plans and
Specifications for the technical facili-
ties at the Ottumwa Station are complete
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and tudy'.‘for contract advertising.
Design of support facilities is

‘currently being initiated, Construction

of the Ottussm technical facilities is
scheduled to begin in ‘December, with
completion scheduled for Pebruary 1961,

III. FPROBLEMS KNGOUNTERED

A. The delay in receipt of funds is
causing slippage in completion of the
second increment of the Development
Control Center. : :

B. The slippage of beneficial occu-
pancy of the Arguello launch pad men-
tioned above will result in a substan-
tial slippage of the first SAMOS launch.
This launch vas originally scheduled for

| April 1960. It now appears that installa-

tion and checkout of equipment which .
follows beneficial occupancy will dictate
a first launch 'date near the end of June
1960. All possible action to compress
the installation and checkout schedule

is being taken.

C. The FY 60 SAMOS program is based on
a $168.5 million budget raquest. ARPA
has approved '$148 million, directed that
the recovery portion of the program be
pursued, and that the readout portion be
reoriented to accomodate the recovery
effort within this amount, Such a
reorientation will impose grave effects
on the program. Hq USAF has been
queried for guidance on reorientation
in 1ight of SAMOS Tequirements and
priority.

IV. ARPA ACTION REQUIRED
Action is required to release the funds

for construction of the second incre~- .
ment of the Development Control Center,.

WDPCR-78 ~
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Figure 1. vVisual Reconnaissancy System E-1 payload mounted on 40-1nch

collimator.
axis with the

The optical collimator will
payload axis 'dqring the sub

be used to align the camera
system test procedure.
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Figure 3. Three-quarter view (right) of the
S and X band receiving antenna for the F-1
payload, giving a clear view of the X-band
antenna and X-band inhibit antenna. Fromt
view (below) showing S-band signal antenna
(band 1) and SS/E (subsystem E) "look-thru"
area (in center). In upper right is the
X-band (band 2) antenna. At bottom right
is shown the S-band inhibit antenna, and

at bottom left, the S-band inhibit antenna.




Figure 5. Ground Reconstruction Electronics - This GRE unit receives the video
signal from the airborne payload and duplicates it on two repeater kinescopes.

These two images are photographed by the primary record cameras, shown nounted

at each end of the GRE unit, on conti.nuously -ovi.ng 35cm £1lm.




Figure 7,




(HATS) . coupler for checking out ¢
the antenng Structure,



-

NOSE CONE BOOSTRR: ATLAS ICEM SM65.D
OXIDIZER TANK SECOND STAGHE: AGENA vehicle
SEPARATION PLANE || Propuisin: XL88180.5 anpine

FUEL TANK  Specic Impulse: 277 Ibe,fsec.
PROJECTION BOOM ||, o wiioe Hycrazine
HELIUM SPHERE Oniclizes Inhibited Rad Foming Nirc Acid

NITROGEN SPHERE
AGENA ENGINE

LQUID OXYGEN TANK_

FUEL TANK

GUIDANCE POD

SUSTAINER ENGINE
BOOSTER ENGINE

’ PAYLOAD OBJECTIVES ’
PHASE | —Four Hights, starting Decem- dlelo subsystems and communications,
ber 1959, from_Atlantic Missile Range. and ground tracking and command -

Nominal launch azimuth of 108° with
mean orbital aifitude of 250-350 stat-
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evaluation of infrared reconnaissance
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Program Teorientation
defines 10-vahicle R&D
Phase. '

Flight and orbits]
tracking functiong -
defined.
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- Ts GENRRAL

A. In accordance with Amendment Ne. 7,
dated 29 August 1959, ¢o ARPA Order No.
38, the MIDaAS Program has been Te-
oriented to include Phases 1 and 2 into
a single R&D. Phase. Pigcal Yyear 1960
funding of. $46.9 millions wag Provided.
The reoriented MrpAS development program
aontains 10 pep flights, the firgt ‘two’
from the Atlantic Misdile . _
and the remaining eight from the Pacifiq
Missile Range (PMR). Program redirection
Vas made to achieve higher altitudes in
earlier flight tests. "Near equatorial

subsequent. Flight 3 will uge ‘the -
basic AGENA vehicle with a dual burn
capability. The modifieq AGENA (duai
butn and double Cfpacity propellant
tanks) will be used on flights 4 and
subsequent, Orbital altitude will be
increased to 2,000 nautical miles ag -
early in the flight test program as
Possible. Preseit indications are that
this objective may be achieved by flight
4. Flight 1 is scheduled for January
1960. - :

nov ingluded in the AMg downrgnge net-
worky Ascent through orbital injection
., Will be covered b v

WDPCR-78




Two mtv.ork' tracking
capability planned.

- Pirst flight vehicle
nears acceptance test.

First infrared scanner
testéd and mated suc-
cessfully,

Tests of first ground
presentation unit
successful.
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orbital calculations will be based on
tracking data obtained by the Kaena
Point (Hawaii) and Vandenberg AFB
stations:. Data readout from the or-

. biting payload will be accomplished

by the Hawaii, Vandenbeérg and .AMR
stations, using the TIM-18 antennas
vwhich are already in operation.

C. Ground communications within the
tracking network will be aided by those
facilities now in use for DISCOVERER
flights, except for the Alaskan stations.

"Hot lines will link all stations to the

Development Control Center, Sunnyvale,
California, which will coordinate the
activities of the AMR network with the
activities of the other stations. Effec-
tively, the Center will be tying together
two -existing ground networks to cover

the AMR launches.

II. TECHNICAL STATUS AND WORK SCHEDULES

A. Modification and checkout of the
first flight vehicle (1008) has been com-
pleted (Figure 1). The vehicle was deli-

‘vered to the Santa Cruz Test Base (SCTB)

on 22 September and is being prepared
for-hot firing and acceptance test.
Modification and checkout of the second
flight vehicle (1007) was started on

23 September.

B. .Pollowing the incorporation of =
improved azimuth drive gears, the first:
infrared scanner unit (Asrojet-General)
was tested successfully and mated with

‘'vehicle 1008. (Pigures 2 through 5).

C: The first ground presentation unit
(Asrojet-General) (Figures 6 through 10)
was tested successfully for compatibility
with the airborne scanner and with a
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Thermal tests set for
October

- Modifications pProvide

increased altitude,
radiometric background
measure.,

Infrered scanner situation

. display consoles defined.

Facilities checkout vehicle
now in use.
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complete electrical mockup of the
vehicle ground commmications system.
The equipment accepted and responded -
to beacon real time and programmed :
commands, and transmitted payload in-

. formation via the RF data link to the

ground display equipment, ,
D. Assembly of the thermomechanical -
equivalent model (Baixd Atomic, Inc.) .
has been completed and thermal tests
are scheduled for late October.

E. Modification of the scanner (Baird

‘Atomic, Inc.) {s planned to increase the

operational altitude of the first unit.
The Baird detection 8ystem is:also being

- mpdified to include a radiometric back-

ground measurement capability. Measure-
ments. above and below the horizon, and
at four sampling peints within the field
of view, are planned tentatively for
flights 3, 4 and 5.

F. B8ubcontractor bids are being re-
ceived for an infrared scanner situa-
tion display console which will make it
Possible for the entire system to be
driven digitally. This will meet t:he“ '
requirements of the later ,dcvalopmnta;
and early operationa] Programs. Six
units of the following two types are
required: (a) Data Display Consoles
which,will monitor incoming data, and ,
(b) Summary Display Consoles which-will
have the additional capability of
evaluating and sumnarizing the incoming
data for display. '

G. The facildties checkout vehicle has’
been delivered to amm, Used initially
for the DISCOVERER Program facilities

checkout and rehearsal function, this

 vehicle has been modified to conform to
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Oheckout equipment program.

continues on schedule.

Reliability study pin-
points requirements.

Extension planned for
background measurement
_ program.

Facilities constmtién
continues on schedule
except at Point Arguello.
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‘the MIDAS configuration. It will be

used to familiarize personnel with
vehicle ‘handling techniques and
payload mating practices.

' H. .Development, fabrication, and deli-

very of checkout equipment. continued
essentially on schedule. The first
infrared payload checkeut complex, pro-
pulsion checkout console, and two selar
auxiliary power unit telemtry checkout
consoles were delivered.  The infrared
scanner power console and recorder con-

‘sole were completed. (See Figures 11

through 14.)

1. A preliminary reliabhity analysis

of the long-life capability of the MIDAS
system was completed. This analysis

. established that in many areas the use of
. redundancy will substantially increase

the reliability factors. Electronic and
mechanical equipment which require
simplification to achidve desired
reliability were pinpointed. .

J. An extension is planned of the MIDAS

background measursments program in which -

background radiation would be measured
from an aircraft at very high altitudes.
It has been recommended that this effort
begin by 1 October to permit the use of
data gathered in determinidg the design
requirements of the advanced scanner.
units. .

K. Construction of facilities is
progressing as follows: .

. - 1. Design of the launch complex at . .
Vandenberg-Point Arguello continues to .
be deferred pending resolutiom of siting

problems.
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Redefined program-
current funding,
incompatibie,
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2. Design of the MIDAS addition to
the Vandenberg Tracking and Data
Acquisition Station is complete. Con-
struction, to begin in October, is
scheduled for completion in April 1960.

3. Construction of the North Pacific
Station is underway on both the technical
facilities at Donnelly Flats, Alaska, and
the support facilities at Fort Greely,
Alaska. Completion is scheduled on an
incremental basis between June and
October 1960,

4

6. PFacility modifications at AMR
continue to be on schedule.

III. PROBLEMS ENCOUNTERED

A. An examination of the redefined MIDAS
Program objectives, together with cur-
rently authorized funding limitationms,

has resulted in a preliminary determina-
tion that the two factors are incompatible.
This situation is being studied inten- .
sively, with a view to developing a new
program proposal geared to achieve the
greatest R&D return per dollar expended.
The current program will be continued as
recently reoriented pending the completion
of this study and subject to further ARPA
guidance or approval.
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B. Biting difficulties at Point
Argudllo are seriously jeopardising
the design and censtruction schedules.

IV. .ARPA ACTION REQUIRED
ARPA assistance is rcquirod in ruolv:l.ns

‘the Point Arguello launch complex siting
probltu.
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Figure 1. First Flight Test Vehicle - 80 percent complete,
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Pigure 2, (right) Fronta)
Infrared Scanner Unit (Aeroj
shown mounted on collimator

Figure 3, (below) Infrared

view of first
et-General)
teat fixture.

Scanner Unit

installed ip first £flight test vehicle,

Therma] shieldg Tremoved.




Pigure 4. Infrared Scanner Unit installed on first flight -
test vehicle. Thermal Shield in place.

- Figure 5. Infrared Scanner Unit installed on first flight test vehicle.
Nose section in position for mating with vehicle.




Figure 4.

Infrarcd Scamner Unit installed on first flight

test vehicle. Thermal Shield in place.
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Figure 5. . Inftared Scanner Unit installed on first £light test vehicle.
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Figure 8.
scope on right,

Figure 9. GROUND ‘DISPLAY "A" SCOPE-moni-
tors 7 of the 8 encoder outputs, the con-
dition of the 27 signal channels, and the
indes signails. Key voltages, etc., and
the detector cell bias s Preamplifier and
amplifier voltages, etc., will be moni -
tored at the console. :

Ground Display Console, with television monitor: on left and "A"

A RS SRR i £

Figure 10. TERLEVISION MONITORING CONSOLE
which includes the monitoring screen, TV
adjustments, command coutrol activating

switches and presentation time adjustment
The IV image consists of moving "asterisk
of light. Scaled maps placed over the

Screen are used to determine the position
and movement of satellite detected target
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Figure 11. Infrareq payload checkout equipment: power supply (left),
command console (center) and recorder (right). ‘

A TS TR P "
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Figure 12. Infrared payload checkout equipment: radiomster (left),
control panel (center) and Sanborn recorder (right).




'Pisuz-e 13.
3 and 4, ghowi

Functional mock-up of solar collec
ng solar &rray extension and ori
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tor assembly for Mrpus flights
entation systems,




Figure 14. solar collector
above and interior view below.
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