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FOREWORD .

Attached .are the initial quarterly reports for the DISCOVERER, SAMOS
and MIDAS Programs as directed by Secretary of Defense memorandum to
the Secretary of the Air Force, dated 27 February 1960. As stipulated
in the above memorandum, thig quarterly report reflects program
progress during the month

8 of January and February only.
%‘go. J. ﬂmm |

Major General, USAF
Commander
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The DISCOVERER Program

consists of 29 flights, -

Program objectives
include development
of relisble systems
for Military satellite
programs,

.
5 '-
LxH
. ’

DISCOVERER

1. The DISCOVERER Program consists of
design, development, and launch of 29 two-
stage satellite vehicles. The first stage
is the THOR IRBM, the second stags the
AGENA satellite vehicle. Of the AGERA
vehicles, 17 are the A" configuration,

12 the "B conﬂ.sn:acion._ Later vehicles
will use the DM-21 first stage (A THOR
IRBM specially designed for space booster
duties by removal of all components not
necessary for booster missions) and the
AGENA "B" second stags (An AGERA vehicle
modified to carry double Propellant load,
and: equipped with a restart engine

capable of longer burning duration).

Both the DM-21 and the AGENA "B® will be
available in two or more configurations.
The DM-21 Block I booster will boost the
four flights scheduled i{n June and July
1960. This version has the MB-3 Bloek I
engine used on the THOR missile.. The DM-21
Block II booster, equipped with the more -
powerful MA-3 Block II propulsion system,
will boost all subsequent flights. This
pragram will provide:

4. Research and component develep-
ment in support of the SAMOS, MIDAS, and
certain ARPA Programs using AGENA satellite
vehicles. :

b. Tests of the ground communications
and tracking network developed for the above
pPrograms. :

G. Flight test of the AGENA vehicle.
and subsystems.

2. Prime program objectives include:
a. Flight test of the satellite

vehicle airframe, propulsion, guidance,
control system, suxiliary power supply,
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and telemetry, tracking.and‘ ‘
cemmand equipment,

b. Attaining satellite stabilise.
tion on orbit. ‘ ' :

C. Obtaining uuéll:l.to internal

tth environment data,

d. Test the techniques for
recovery of a capsule ejected from an
orbiting satellite. .

"y . ) -~ &, Test of ground support equipment
and development of personnel proficiency, .

£. Conducting bio-medical experiments
invelving the orbiting and recovery of
mice and small primates.

This Program evolved 3. 'History - The DISCOVERER Program

from Weapon System 1171, originated as part of Weapon System 117L '_
Advanced he‘mi,ascnc. ‘ at the Afir Force Ballistic Missile Divigion,
Satellite, In early 1958, the program was transferred

ARPA, and subsequently divided into the
DISCOVERER, 8AMOS, and MIDAS Programs.
After frequenmt funding problems and re-
orientations, the Programs evolved into
_the present configurations. The
DISCOVERER vehicles have been launched to
dete. 8ix achieved successful orbits, all
very close to the planned orbit. This was
the heaviest Payload ‘ever placed on orbit
by an intermediste range missile by the
free world (1,700 1bs Plus). Pour of these
satellite vehicles achieved complete
attitude stabilization on orbit. This

Vas never accomplished previocusly. This
is a major requirement for the success of
the SAMOS, MIDAS, and ARPA Programs using
this vehicle. The program has been ouwt-
standingly successful in Providing flight
test data for refinement of the complex
systems required for advanced military
satellites, .
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DISCOVERER IX was launched.
on 4 February. It failed -
to attain orbit due to.

insufficient velocity.

. r

 DISCOVERER X, launched on
19 February, was destroyed
by Eange Safety due to THOR
autopilot malfunction.

-4
!
g
v .

4. Flights - DISCOVERER IX was launched

. from Pad 4, Vandenberg AFB, at 1051 hours

PST on & February 1960. Launch took place
on the fourth attempt. The first attempt,

- on 29 January, was cancelled when the THOR
.‘engine ;did not ignite. The second attempt,

on 31 January, was cancelled dus to in-
strumentation difficulties. The third

_ attempt, on 3 February, was cancelled .

dué to adverse weather conditions. The '

_ final countdown was smooth and 11ftoff

occurred with all ground and vehicle
equipment gperating properly. No unusual
phenomena were observed during the initial
ascent portion of the flight, but instru-
mentation indicated early booster thrust
termination and short second stage engine

) operation.during the latter _por;ion.;pf

the trajectory. Subsequent data analysis
indicated the following sequence of events
as the probable cause for the malfunction:

. a. The THOR booster engine shut

. down about 19 seconds early, resulting in

a booster velocity 4,000 feet per second

less than nominal.

b. The helium quick-disconnect

" malfunctioned at 1iftoff, causing loss of
. AGENA vehicle propellant tank pressuriza-
-tion., This resulted in premature shutdown

of the AGENA propulsion system. Either

_of  the above events would have prevented

the attainment of. orbital velocity. The. '

- AGENA impacted in the ocean abouf 400
‘miles south of the launch site.

DISCOVERER X was launched from Pad 3,
Vandenberg AFB, at 1215 PST on 19 ‘
Pebruary 1960. The countdown was smaath,
and launch occurred on the first attempt.

Immediately after liftoff, THOR booster

pltch oscillations began and a command

destruct signal was sent at T plus 56.4

. seconds. Many major vehicle components
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DISCOVERER XTI scheduled
for launch in mid-March,

All AGENA ™A™ vehicles
are complete. The first
AGENA "B" is complete and
at Santa Crus Test Base,

The single-burn engine is
fully developed. A single-
restart long-burn engine
is under development,

were recovered for examination,
Preliminary analysis indicated that
the malfunction was in the THOR
autopilot. Extensive studies are
underway to ascertain and correct
the conditions leading to early
termination of both of the flights,

3. Puture Flights - DISCOVERER XI ,
is scheduled for launch from Vandenberg
AFB during mid-Maveh. Thig vehicle

will carry an instrumented Tecovery
capsule, plus advanced engineering

test instrumentation,

B. TRCHNICAL STATUS

1. Airframs - All of the AGENA "AY
vehicles are at Vandenberg AFB in

various stages of preparation for launch.
Three of the first four AGENA "B* (double
propellant capacity, extended burn engine)
vehicles are in the Lockheed Modification
and Checkout Center, Sunnyvale, Calif-
ornia, in various stages of completion,
The first AGENA ™B" scheduled for flight
is complete and i{s at the Santa Cruz Test
Base. This vehicle is planned for use '
on the 17th £light with the first THOR
DM-21 Block I booster, No problems with
the airframe are knowm or expected, '

2, Propulsion - The initia] AGENA
vehicles were delivered with the Bell
Aircraft LRS1-Ba-3 rocket engine originally
developed for the B-38 aircraft. The
engine was subsequently modified to burn
Unsymmetrical Di-methyl Hydrazine fuel
(instead of JP-4) for additional perfor-
mance, becoming the LRS1-Bg-5, In late
1959, a program was initiated to develop
-an engine of still greater performance,
The XLR81-Ba-7 is being developed to
Provide a single restart and extended
burn time capability. Subsequently, it
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was found that a wuch-enlarged thrust
chamber would provide greater thrust
- S at altitude, where the satellite
o e engine is the XLR81-Ba-9. The LR81-Ba-3
RS C and LR8l1-Ba-5 engines have been thor-
‘oughly tested and proven in both ground
and flight tests. Tests of the single
restart-~extended burn XLR81-Ba-7 engine
are progressing at the Santa Cruz Test
- Base of Lockheed Aircraft Company. .
During this quarter, Phase II .testing
was completed, with a total of three
. firings. -The first firing, on 8 February,
S P was a'.full-duration run of 244 seconds.
2 - . . .On 9. February the engine was operated
T .o . for.220 seconds, stopped for five minutes,
restarted, and operated for 28 seconds.
The third run, on 12 February, consisted
‘of & 220 second firing, five minute shut
down, .and. restart for 27 uconda of

NS B e o ' opeut.ion. _
Two XLBB1iBa-7- cngi.nﬂ .itt .. b.. Two XLRS1-Ba-7 engines completed
completed. PFRD." i ; l’rolininnry Flight Rating Tests (PFRT) at

Bell Aircraft Company during the qurtcr.
...t - .1 ' The-data will now be reviewed and the -
O " . .- engines disassembled and inspected. 'l.'he
XLR81-Ba-7 will power. the first. four
AGENA ”B" vehicles,

An extended nozzle is- . - - " - - A program to devolop an extended

being dmIopod for the - - . ‘nolzlt for the restart engine is underway
restart enginé to incruoe : at Bell Aircraft Company. This cenfigur-
perfo'rnanbo. R ~ation will be designated the XLR91-Ba-9.

.The extended noszle will provide increased

- performance at altitude. A titanium
nozzle has been successfully tested, and
this: material will probably be adopted
for the noszzle.

Enlerged thrust chamber =~ . d. The third phase of hot firings

version of the restart cngine of the XLR81-Ba-9 engine was initiated
is being ccseech : at the Santa Cruz during February. This

engine is programmed for use on the £ifth
and . subsequent AGENA "B" vehicles
replacing all previous configurations.
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A light weight hydraulic
pump is being developed.

Biomedical recovery upiulo .

tests were continued during
the repert period to check
capsule design.

;—

The. {initial firing consisted of a -
120 second run, shutdown for five
minutes, restart, and a run of 122
seconds. Successful gimballing of
the engine was achieved for the first
time during this zun. Six more
firings are programmed for this engine
test series. :

3. Guidance and Gontrol - A fuel-
powered hydraulic control system 1is
‘being developed to save both weight
‘and electrical power. This system,

now powered by an electric metor,
provides power for satellite engine
gimballing to provide directional
‘contzol. The fuel-powered unit is
driven by fuel diverted from the fuel
pump through a hydraulic metor. This,
in turn, drives a hydraulic pump,
providing hydrauliec pressure. The unit
is planned for incorporation inte the
first AGENA "B" extended chamber config-
uration vehicle, about the 22nd flight,

4. Biomedical Recovery Capsule -

Tests of the biomedical capsule designed
for a small primate were resumed in the
Lockheed Ligh altitude temperature sim-
ulation chamber on 8 February. The
General Electric capsule tested utilised
several modifiications and techniques
derived from thermal profile. tests in
Noveber 4nd proof tests by the School

of ‘Aviation Medicine in December. These
inelude increased cooling capacity,
refinement of sensor-to-animal attach-
ment methods for telemetry readout,
relocation eof 1life chamber components,
and reprogramming of psychomotor respense
stimuli., The first full-duration test
of the capsule containing a live primate
was completed on 12 February. This

~ 55-hour test, simmlating a complete

flight, was initiated at Vandenberg AFB
with the primate sealed ia the capsule.
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A countdown was performed, and after
22 hours the capsule was flown to the
Sunnyvale Development Center (with
passenger). It was placed in the High
Altitude Temperature Simulator for the
simulated orbital phase, then sequenced
Lt : - through simulated re-entry-recovery
' ‘ pbases. It was then placed in tempera-
ture-regulated water for five hours
to simulate the final five-hour recovery
phase. During these tests the primate
" . responded to stimuli properly and was
able to perform all programmed tasks.
A nev feeder, degigned by the School of
- Aviation Medicin} proved excellent,
Electrocardiogram readouts were excellent
. . and all components of the air rng.neration
RTINS _ . . - .gystem functioned well,

DISCOVERER facilities are, - - Fncilitiea = DISCOVERER facilities

for the wmost part, shared - ‘ are shared for the most part with SAMOS

with the SAMOS and MIDAS . . - and MIDAS. The facilities information

Programs, .. - , . : contained in those sections of the report
i{s generally applicable to DISCOVERER.

. DISCOVERER facilities are complete and
oL . operational, and no problems exist.
The following are the key facilities for
the DISCOVERER Program: :

a. The Lockheed Missile and Space -
Division Plant at Sumnyvale, Califormia,
where AGENA manufacturing, modification,
and checkout are pcrforuad ‘

b, The Satcllite Test Center at
‘Sunnyvale, operated by Lockheed and the .
Afr Force. During orbital tests, the
systems are operated from this Center.

c. Santa Cruz, California, Test
Base. This base provides facilities for
hot firing of satellite vehicle propul- .
sion systems prior to acceptance.

The above faciiities are shared with SAMOS/
MIDAS.' N

7 ’ WDLPM-4-191
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d. The Vandenberg AFB launch site,

e. Tracking stations at Vandenberg
AFB, Point Mugu, California; Kodiak,
Alaska; and Kaena Point, Hawaii.

f. The Hawaiian Recovery Control

Center,
The enlarged thrust 6. Problem Areas - The enlarged thrust
chamber presents test . chamber for the XLR81-Ba-9 engine was
difficulties. originally planned to use an extensien

fabricated frem carbon. However, test
problems have hindered verification of
engine performance. Due to the design,
this chamber will operate properly only
at extreme altitude., Ground tests resulted
in burn through of the thrust chamber.
Structural problems were also encountered.
The problem has been studied and it appears .
~ that a titanium thrust chamber extension - -
‘may provide the answer. Further tests
will be necessary to provide a complete
solution.

6, YLIGHT SCHEDULRS

THOR o\ . THOR/AGENA "A" * dad .

1959 1960 .

g_-‘.ruA'g'JJA.sonn-JrnJﬁuJJg_,onl.g

11-1-_2-2--2--22'22222222-

& * DM 21 Block I/AGENA '*B"
(XLR81-Ba~7 engine)

% DM21 Bloc II (MB-3 engine) /AGHNEA "A"™

4

“(XLR81-Ba-9 engine)
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1. This report, covering the period that Air Research and Developmant
Command managed this program for the Advanced Research Projects Agency,
is submitted in accordance with ARPA Order No. 41-60, Amendment No. 3,
dated 16 June 1960, I

2.‘. PROGRAM HISTORY
a. ARPA Orders

The original fifteen ARPA funded flights for Weapon System 117L
were established under ARPA Order 17-59, dated 4 September « The
THOR-boosted (DISCOVERER) portion of Weapon Systea was separated
from that program by ARPA Order No. 48-39, dated 16 December 1958. The
DISCOVERER Development Plan for a thirteen flight progrsm was approved
by Améndment No. 2 to ARPA Order No. 48-59, dated 24 March 1959, April
Development Plan calling for a tweaty-five vehicle program was authoriszed
by Amendment No. 4 to ARPA Order No. 48-59, dated 25 May 1959. The
program was expanded to include twenty-nine vehicles by Amendment No, 6
to ARPA Order No. 48-60, dated 20 July 1959. Program responsibility for
DISCOVERER was transferred from ARPA to the Department of the Air Force
by Amendment No. 8 to ARPA Order No. 48-60, dated 3 December 1959.

b. Contracts

: (1) vork on the DISCOVERER Program was conducted at Lockheed
Missile and Space Division under Letter Contract APO04(647)-181 issued on
16 January 1958. This contract was definitized by Supplemental Agreement
No. 10 to AF04(647)~97 on 6 January 1959 and covered the period through
30 June 1959. Letter Centract AFO4(647)-347 issued 1 July 1959 was
definitized by AF04(647)-558 on 3 May 1960 and coversd the period from

1 July 1959 to 31 March '1961.

: ' (2) Douglas Aircraft Company modified ten SM-75 wmissiles to
" W8-117L boosters under Letter Contract (designated supplemental agreement
No. 15) to Contract APO4(645)-65 issued 2 April 1958. This contract was
definitized by Supplemental Agreement No. 52 on 29 October 1959, . Amendment
No. 2 to Letter Contract AF04(645)-65 called for the modification of nine
additional missiles. ‘ .

(3) Rocketdyne Division of North American Aviation produced
booster engines under Supplemental Agreement No. 10 to Contract AF04(645) -2
.and under Letter Contract AF04(647)-167 dated 22 March 1959. Contract
AF04(647)-167 was definitized in Contract AF04(647)-287 on 29 June' 1959.

2 |  WOLPM-4-230
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¢. Progress

(1) Nine DISCOVERER vehicles were prepared for flight during
the period of ARPA responsibility, eight of which were successfully
-launched. One vehicle was damaged during countdown because of premature
firing of AGENA pyrotechnics. Orbital capability was satisfactorily
demonstrated on six flights. THOR booster performance was excellent on
all eight £flights, Approximately 78 percent of the primary and all of
the secondary and tertiary objectives were achieved.

: (2) The recovery rehearsal conducted in conjunction with the
DISCOVERER I operation satisfactorily culminated training operations.
Although not required to attempt recovery on four DISCOVERER flights, the
recovery force was operationally ready for the recovery operation.
Recovery operations for DISCOVERER V, VI and VIII flights were conducted
satisfactorily with the exception of capsule recovery. During the
DISCOVERER VIII operation, capsule beacon signal contact was made by

all C-119 pickup aircraft.

(3) The system of tracking and control stations, including
the Palo Alto computer, Interim Development Control Center, and the
communications network have demonstrated over-all -satisfactory performance.
Procedursl changes, including more thorough R-F frequency protection, have
improved the coverage and quality of tracking dats as well as command
reliability. ' :

3. PROGRAM STATUS

The DISCOVERER Program under ARPA's direction went through numerous
changes in program objéctives and fupding. During this same period a
great deal of progress was made. The reliability of the DISCOVERER vehicle ‘
was established, ground support capability was developed, and other
program objectives, except recovery of the capsule were mét.

4. - FUNDING

. ..a. The following Funds were provided by ARPA during its period of
responsibility for the DISCOVERER Program: _ -
Cumulative Funding
ARPA Order Amendment No, Date llions of Dollars

48-59 16 Peb 39
20 May 59
23 Jun 59
20 Jul 59
8 Oct 59

. 3 Déc 59

* 15,25 reduction in fund
3
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Status: 31 December 1959 ‘ 31 July 1960

Program

Initiations
Commitments
!x?cnd ures ///

/////
b. ARPA Order No. 60-59, dated 17 Pebruary 1959, provﬁ“
-or the DISCOVERER telemetry ship. %////

Status: ' 31 Decembexr 1959 31 July 1960

Progran _ \\
Initiations
Commitments
Obligations
Rxpenditures
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SAMOS PROGRAM

1. This report, covering the period that Air Research and Development
Command managed this program for the Advanced Research Projects Agency,
is submitted in accordance with ARPA Order No. 41-60, Amendment No. 3,
dated 10 June 1960,

2. PROGRAM HISTORY

8. ARPA Orders

ARPA Order No. 9-58, dated 30 June 1958, announced that
direction of the Weapon System 1171 Program had been assigned to ARPA.
ARPA Order No. 38-59, dated 5 November 1958, separated the Infrared
Reconnaissance Development (MIDAS) from the basic program. On 1 December
1958, ARPA proposed a reorientation of the Weapon System 1171 Program as
a result of the ARPA being provided with the consolidated SERTRY .
intelligence requirements by the Air Force. Amendment No. 11 to ARPA
Order No. 9-58, dated 14 April 1959, gave qualified approval of the _
30 January SENTRY Development Plan. In June, under ARPA direction, the
development of mapping and charting capabilities was deleted from the
SENTRY Program. Work on the SENTRY recovery program was deferred
because of funding limitations. On 7 August instructions were received
from ARPA to change the program name from SENTRY to SAMOS. Program
responsibility for SAMOS was transferred from ARPA to the Department
of the Air Force on 17 November 1959. : _

b.  Contracts

(1) Lockheed Missile and Space Division has performed work
under Contract AF04(647)-97, dated 22 Jmuary 1958 (complete as of
1 July 1959); Contract AF04(647)-347, dated 1 March 1959; and Amendment
No. 1 to that contract dated 1 July 1959,

(2) BRamo-Wooldridge is working on portions of the Data
Processing Subsystem under Contract AF30(602)-1814.

: .gﬁ), H@qggééuotts Instii::g;i "c'g,f, Technology has cmlccgd E
development work on the guidance system under Contract APO04(647)-103.

C. Progress

Final assembly of the AGENA "B" vehicle for the first SAMDS
flight was started during the period of ARPA's direction. Assembly of
the first E-1 payload was completed and the first and second F-1
prototype payloads were in modification and checkout during this period.
Development of more advanced payloads, production of ground support equip-
ment and construction of facilities was progressing satisfactorily.

s : ’ ~ WDLEM-4-230
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3. PROGRAM STATUS

The SAMOS Program under ARPA's direction went through several

reorientations.

4.

SAMOS Program during its period of responsibility:

FUNDING

Limitations of funding also hampered the program.
However, development of the payloads, design and assembly of ground
support equipment, and construction of facilities continued.

a. The following funds were provided by ARPA for the R&D

ARPA Order

9-58

Amendment No.

DATE

30 Jun 58
17 Jul 58
4 Aug 58
25 Aug 58

25 Sep 58

19 Jan 59
16 Feb 59

.1 .Jul 59
" 30 Jul 59
27 Aug 59

'8 Oct 59
3 Dec 59

#* 51.6 reduction in funds
*k 71.0 rec_lnction in funds

Cumulative Funding
1lfons of Dollars

22,7
30.7
50.7 .
70.7
136.2
148.2
96.6%
118.2
135.6,
k14706‘4
167.6
96, 6 -

31 July,1960

A\

Cumylative Funding

114 ons. of Dollars )

64659
- 9,827

Status: 31 December 1959
Prograim 96, 600, 000
Initiations 95,841,662
Commi tments . 95,841,662
Obligatiens. 92,819,804
Expenditures 90,482,426
b. 2"rhe folloviné funds were provided by ARPA for SAIﬁS"‘fséﬁity
construction:
ARPA Q;. c_le;..' Amendment No. ~ Date
41°59 17 Nov 58
' 1 19 Dec 58
2 13=:.g'9b-5,8

6

* 827,000 reduction in funds

9.0

1
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Status:

Program
Initiations
Conmitments
Obligations
Expenditures

31 December 1959

9,000,000
9,000,000
9,000,000
8,800,900
2,666,748

31 July 1960
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MIDAS PROGRAM

1. This report, covering the period that Air Research and Development
Command managed this program for the Advanced Research Projects Agency,
is submitted in accordance with ARPA Order No. 41-60, Amendment No. 3,
dated 10 June 1960.

2. PROGRAM HISTORY
a. ARPA Orders

AFBMD on 17 September 1958 recommended that Subsystem G of
Weapon System 117L be accelerated and published an Attack Alarm
Development Plan. ARPA Order No. 38-59 dated 5 November 1958 directed
that the study and development being conducted as Subsystem ¢ of Weapon
System 1171 be established as a separate development program and identified
as the Missile Defense Alarm Satellite (MIDAS). In response to ARPA Order
No. 38-59, a Missile Defense Alarm Development Plan was presented by AFBMD
in January 1959. Amendment No. 7 dated 26 August 1959 to ARPA Order No.
38-59 directed reprogramming to accommodate launches 3 and 4 from
Vandenberg Air Force Base beginning July 1960. Program responsibility
for MIDAS was transferred from ARPA to the Department of the Air Force
on 17 November 1959, by memorandum from the Secretary of Defense,

b. Contracts

) (1) Lockheed Missiles and Space Division has performed work
under Contract AF04(647)-97, dated 22 January 1958; Letter Contract
AF04(647)-347, dated 1 July 1959; Contract AF04(647)-564, dated 5 May 1960
vwhich definitized the MIDAS portion of the -347 contract; and Contract
AP04 (647)-595, dated 1 August 1960 covering the communications and control
portion of the -347 contract.

(2) Some phases (communications and control) of Contract
A!04(647) =347 are being performed by Philco Corporation under Latter
Contract AFM(“?) 532, dated 8 January 1960.

c. Progress

: The MIDAS Development Plan outlined a program which would have
resulted in the completion of the MIDAS RS&D Program in May 1961 and _
provided an operational capability by December 1961. The launch schedule
associated with the program was divided into three phases. Phase I '
provided for four R&D launches from November 1959 through May 1960.
Phase II provided for six R&D launches from Vandenberg Air Force Base
from Jyne 1960 through May 1961. Phase III called for an operational
network’ of twenty satellites during the period of July through December
1961, The MIDAS Development Plan was approved by ARPA in March 1959;

8 o |  WDLPM-4-230




but efforts were lmud by ARPA to the s

only. Lack of full approval

inability of AFBMD to maintain the schedule

Development Plan,
3. PROGRAM STATUS

The NASA/ARPA agreement
MERCURY launches resulted in

launches 3 and 4. Insufficient funding and ¢
out, resulted in rescheduling MIDAS launches
and February 1961, respectively.

January 1960.
4. FUNDING

The following funds were provided by ARPA

upport of Phase I launches

and firm financial status resulted in

presented in the

on the use of AMR stand 14 for Project
revised scheduling for MIDAS Phase I

responsibility for the MIDAS Program:
ARPA Order = Amendment No. Date
38-59 5 Nov 58
1 2 Mar 59
3 16 Apr 59
4 20 May 59
5 1 Jul 59
6 30 Jul 59
7 26 Aug 59
8 8 Oct 59
9 20 Oct 59
10 3 Dec 59

* 1,75 reduction in funds
**18,00 reduction in funds

during its portod of ‘

onsequent program stretch-
3 and 4 to October 1960
At the time of transfer the program
was proceeding on a limited basis with the first launch scheduled in

Cumulative Funding

llions of Dollars)

.750
8.0

10.80
22.80
27.05
31.05
35.05
42.55
40.80%

22,80%*

Of the above funding, 'expendir.ures were limited by ARPA to efforts
supporting Phase I R&D, except for $2,600,000 which was authorized for

urgent lead time procurement
Phase II of the R&D program.

Status

Program
Initiations
Comnitments
Obligations
Expenditures

This decumont contelns Information
18, U.5.C, Soction 793 ond 794, o' woembrns

of boosters, vehicles, and engines under

31 December 1959

22,800,000
22,719,265 .
22,719,265
22,700,957
19,822,904

31 July 1960




ARPA
Hq USAP
Hq ABRDC

Strategic Air Command

Air Defense Coumand

6555 Test Wing (Dcvclopnni:)
6594 Test Wing (Satellite)

San Bernardino Air Materiel Area

Alr Force Command & Control
Development Division

Air Force Ballistic Missile Division

10

This document contaias informatton ........!....m' Sates
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SAMOS PROGRAM
A. BRIEF OF PROGRESS

22t = S
A revised flight test plan and .new configurations arrangement:
was made ‘during February for the ferret reconnaissance system
payloads. - This is part of the program reorientation made
necessary by restricted funding levels announced during
December 1959.

Progress on the second stage vehicles for the first three
SAMOS flight tests is proceeding on schedule. These flights
will _carry a cosbination visual/ferret payload. Visual and
-ferret payloads for the first f£light test have been delivered
-to Lockheed Missile and Space Division (IMSD) are are under-
going functional tests and preparations for installation in
the second stage AGENA vehicles.

The conplctc visual system ground support equipment complex
was operated with a visual payload during February with
satisfactory results.

. Design of the high acuity panqramic camera system for the

visual recovery system (E-5) payload is proceeding on

schedule. The recovery capsule development plan has been

published and wind tunnel and aerodynamic studies are
being made of various capsule configurations.
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Reoriented test plan
for- ferret payleads
defined.

“Dual payload. scheduled
for first 3 flights.

AGEMA vehicles for first

3 flights progressing on-

sehedule.

B. TOPICAL . SUMMARY
1.. Progrem Adwinistrstion
" a. As a result of program
reorientation, asnounced during .
December 1959 and mads necessary
by restricted funding levels, the
flight test plan for ferret payloads

has been revised as follows:

Ferret _Number of Flights .
Payload Qld ‘Schedule . llgv Scheadule

r-1 2 . s

r-2 2 (1--F-24) 4
(1--r-28) -

r-3 4 (2--7-3A) -1

~ (2--r-38)

b. A combined visual/ferret payload
will be tested on the first 3 £flights.
The first seven ferret payloads (F-1 and
F-2) will include progressively moxe
complete installations of receivers and
antennas to provide inecreasingly greater
electionic measurement capability. The
major portion of the hardware componsnts
developed for the original preogram. are
useable in the: reoriented program.

a. Seeond Su;‘c Vehicles
Work on the second stage (AQENA)

vehicle for the first SAMOS £flight 1s 70
percent complete in the Modification and
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Functional testing
successful on first
visual payload.

Checkout Center. This vehicle will be
the. first of three to carry a combina-
tion visual and ferret (E-1 and F-1)
_payload. Assembly of the other two
.vehicled is proceeding on schedule.
Interior. design of the AGENA vehicles
for flights 4 and subsequent is pro-

. ceeding on schedule. A common airframe

design from the forward equipment com-
partment aft is being used for these
vehicles and for MIDAS vehicles
(flights 4 and subsequent). Equipment
installations need not be interchange-
able. ..Substantial progress has been
made on the design of the vehicle for
the B-5 payload.

b. Payloads

(1) Visual System
Visual Reconnaissance
System payloads are being developed
in a minimum aumber of configurations
to attain readout and recovery mission
objectives. The designation and pur-
pose of each configuration i.s as
.follows:

. hadout :

E-1--Component Test Payioods
E-2--8teerable Reconnaissance Payload
(with 20-foot ground resolution)

Recévery: .

E-3--High Resolution Recoverable
Payload (with 5-foot groumd
resolution)

(a) B-1 Paxloado - The first

B- 1 flight article payload was delivered
to LMSD on 8 February. Functional tests
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were performed on all components. During
& preliminary functiomal test, with the
payload mounted in the collimator, a
system resolution of greater than %
lines per millimater was obuimd -The
pPayload was subjected to a series :of
three 19-hour tests under simmlated
orbital conditions, with -qei.lf.utpry
Tesults cbtained. The sscond. E-1 pay-
load is wndergeing quality, .valua;tn
testing at Eastman Kodak. This is a
spare payload for component replace-
ment only and will be delivered
unassembled to LMSD before 15 March.

Envizoamental’ tests (b) E-2 Payloads - Delivery

completed on E-2. . ot the first E-2 payload is scheduled
thermal modal for July. Environmental tests of the
payleoad. thermal model E-2 payload were com-

pleted on 28 January in the high
altitude temperature simulation chamber.
.Test objectives were achieved. Changes
in the payload housing surfece and
heater power requirements are being
made as & result of test data.

Design progress . . (c¢) B-5 Payloads - Design

of E-5 system on of the high acuity panoramic camera. . -
schedule. o system-is proceeding satisfactorily. -

The special optical glass for. the lens
elements, which has been orderad: from
West Germany; will be delivered to the
Itek Corporation in mid-April. The
Development Test Plan for the recovery
capsyle has been published, including -
payload test requiremsnts from check-
out through post-launch operatioas.
Avco. Corporation is conducting wind
tunnel tests on various recovery cap-
sule configurations as a parallet
effort with LMSD asvodymamics studies.
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Ground support - . - - - - (d) Ground Support !guim -

complex operated ' - . . o The couplate visual reconnsissance
successfully. - : " .- .system ground support equipment complex

was operated with the E-1 payload during
February. All equipment operated
utisfnetorny.

v - . (2) Ferret System -
| A Ferret Reconnaissance System
ST . payloads are being developed in a minimum
S : number of comfigurations. The designa-
- tion and purpose of each confi.gnru:ion is
.as follows:
r-1---m Test Payloads

F-2--Digital General Coverage
Payloads

F-3--Specific Mission Payloads

First two F-1 payloads. . (a) E=L Payloads - The first

being prepdared for - ‘ two. F 1 payloads are being prepared for
installation in AGENA installation in their respective AGENA

vehicles. ] vehicles at the Modification and Check-
: . - out Center. During payload evaluation
tests. conducted in January a discrep-
ancy was indicated in the pulse width
measurement circuit. The circuit
desdign is being studied in an effort
to:solve this problem. Efforts to
solve the intermittent time counter
errors. encountered during systems
testing of the third F-1 payload are
progressing satisfactorily. De-
sensitizing the counter stages appears
to.be the most feasible solution. A
breadboard of the desensitized time
counter has been installed in an P-1
servide test model payload and has
been operated satisfactorily for 48
cycles of life testing (equal to
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Concepts and
characteristics

of new F-2 and F-3
Payloads defined.

F-1 data conversion
equipment set for
25 March delivery.

Improved design for
VHF antenna testad
successfully.

approximately three days of orbital
operation). The use of line filters
is being studied as an additiomal
effort. Separation tests of the
vehicle nose cone were completed
satisfactorily during Januwary. -

‘Separation tests simulating vehicle-

pPayload attachments were. completed
satisfactorily during Pebruary.

(b) -2 and F-3 Payloads -
In accordance vith the program re-
orientation reported in: paragriph

- B.1, the concepts and basic charac-

teristics for the new F-2 and 7-3
Payloads were defined in an LMSD
Technical Letter Repert for January.
Work: statements in aceordance with
the new requirements are being pre-
pared for Airborne Instruments
Laboratory. Design and modification
of soms of the payload components
affegcted by the change (i.e. payload .
structure and antenna assqublies): have
been initiated.

(c) Ground Support
t - Delivery of the P-1 data

conversion equipment to the Satsllite
Test: Center is scheduled for 25 March.
Negotiations are underway for the
changes to the ¥-2 and F-3 ground data
handling equipment resulting firom
program reorieatation.

¢. Communications and Control

. Bquipment.

(1) Design of the exit VHF
antenna for the satellite vehicle has
been refined, using a honeycomb di-
electric to support the cavity. A
weight reduction of 60 percent was
realised and laboxatory tests indicate
satisfactory performance. :
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March delivery
‘scheduled for
UHF equipment.

>

ﬁqui.punt delivered
for launch pad #1.

Propulsion system
checkout units
delivered to
Vandenberg AFB.

Control. equipment
for launch pad #1
delivcred in February.

(2) Systems and acceptance tests
are being conducted on the UHF ground
equipment for the Vandenberg AFB tracking
and data acquisition station.

d. Ground Bupport Equipment.

(1) Ground Handling and Service
Equipment - Equipment for Point Argusllo
launch pad #1 has been delivered and is
schediled to be completely installed and
checked out by mid-May. '

(2) Checkout Equipment - AGENA
propulsion system checkout equipment was
delivered to Vandenberg AFB during Feb-
ruary. Integration and acceptance ..
testing of systems checkout complex 1A
are in progress at the Modification and
Checkout Center, Sunnyvale, California.
Complex 1A is & modification. of the
DISCOVERER vehicle checkout complex and
will be used for both SAMOS and
vehicles. :

(3) Launch Control Equipment -
Manufacturing of launch control systems
equipment for Point Arguello launch pad
#2 is 80 percent complete. The equip-
ment for launch pad #1 was shipped to
Vandenberg AFB on 18 February.




. .4 .

MIDAS PROGRAM
A. BRIEF OF PROGRESS

The first MIDAS flight test vehicle was launched from the:-
Atlantic Missile Range on 26 February. Satellite orbit -
was not attained. Significant information relating to

the launch and £light was not available at the time of

the report deadlins. ‘A detailed analysis will be 1nc1ud¢d
in néxt month's report.

All pre-launch tests and. preparations were conducted
satisfactorily and essentially on schedule. All ground
stations were fully ready to perform tracking and payload
readout functions and prelaunch checkout of cquip-nt
verified uti.ofactory systems operation.

The sécond stage AGENA wvehicle for the second MIDAS flight
test is undergoing pre-mating preparations at the Atlantic
Missile Range. The infrared scanner unit for this fught
was shipped t:o AMR during hbtunry.

The coq»lctc infrared payload system, including satellite
and ground station data link equipment was tested success-
fully by tracking the flights of an ATLAS missile and DIS~
COVERER vehicleé from Vandenberg AFB. Analysis of the tape
recorded target information obtained was highly satisfactory.
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First flight test
vehicle launched .

on 26 February.

Flight parameters
for first flight.

Launch pad
preparations.

’
-

Ground support
equipment tested
satisfactorily.

Payload readout
plan defined.

: .r
4

B. TOPIGAL SUMMARY
| M Test Progress

a. The first MIDAS flight test
vehicle was launched from Atlantic.
Missile Range launch pad 14.on 26
February. Satellite orbit was not
attained. A detailed analysis of the
flight and discussion of the problems
encountered will be included in the
March report.

b. The first MIDAS flight was
planned to. place the satellite vehicle
into & 261 nautical mile circular orbit,
vith a2 maximum eccentricity of 0.007
and an inclination angle (to the.
equator) of 32.5 degrees.. Useful orbital
lifetims was expected to be 29 days. A
launch azimuth of 107 degrees was used,
with orbital injection programmed for
T plus 655 seconds at a velocity of
25,024 fest per second.

2, Pre-launch Plans and Preparations

a. Electrical rewiring of launch pad
14 and pad umbilical drop tests were com-
pleted on schedule. Additiomal redundant
electrical cirxcuits were installed in the
mast to provide increased reliability.

b, Systems checkout of the ground .
support equipment wers conducted success-
fully with no problems becoming apparent.
Checkout of the ATLAS booster was con-
ducted with completely satisfactory

" results.

c. AMR, Kaena Point (Hawaii) and
Vandenberg AFB.were scheduled to perform
payload-to-ground data link rveadout. All
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Simulators permit
pre-launch training.

Infrared targets
planned for orbital
readout testing.

AGENA vehicle at AMR
for second flight.

three stations were to have tape recorded
the satellite system-time data for pro-
cessing, analysis and presentation on
the command console of the ground pre-
sentation unit at the Satellite Test
Center. In addition, real-time read-
out was to have been performed on the
ground presentation unit at Vandenberg
AFB. Motion pictures of the real-time
ground presentation were to have been
made, with system-time indicated on '
each frams, '

d. Second stage vehicle simulators
were delivered to AMR, Kaena Point and
Vandenberg AFB early in February. These
units were used for training and famil-
iarization in vehicle handling, check-
out, tracking and readout; and for '
elactrical checkout of associated ground
equipment. Each unit, consisting of two
equipment racks, is capable of receiving
and transmitting commands and simulating
the characteristics of the infrared
payload and communications subsystem of
an orbiting MIDAS satellite.

e. A series of targets had been
planned to test the infrared readout
capability of the orbiting MIDAS satel-
lite. Included were ATLAS and TITAN
missile. launches from AMR and ATLAS launch
from Vandenberg AFB, timed to coordinate
with MIDAS passes. In addition, ten
pyrotechnic targets were to have been
ignited during night-time passes over
Vandenberg AFB and Edwards AFB.

3. Zechnical Progress

a. Second Stage Vehicles

(1) Preparation of AGENA vehicle
1007 for installation on the second MIDAS
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flight vehicle is procesding on schedule
in AMR Hangar B. ‘X=ray examination of
the thrust chamber revealed the pre-
sence of a foreaign particle in the
oxidiger inlet manifold. A new thrust
chamber was installed on 8 February.:

Design of third (2) Design of the AGENA vehicle

satellite vehicle for the third MIDAS flight test is pro-
on schedule. : ceeding on schedule. Structures are

being fabricated and release of
equipmant and installation brackstry
designs to-meanufacturing is antici-
pated early in April. ) :

Infrared scanner . b. Infrared Scanner Units - Three
units shipped to AMR. of the flights 1 and 2 units were
a . shipped to AMR during February and the :
' fourth 1is in the Modification and Check-
out Center. One of the units at AMR is
the flight article for secomd MIDAS

£light.
Infrared system c¢. Infrared Payload Tracking Tests -
« tested on missile The complete MIDAS system, including the
flights. ‘ infrared scanner unit, satellits-borne

data link, ground data link, and opera-
ing persomnel susccessfully tracked an
ATLAS missile laumched from Vandenberg
AFB on 29 January. The payload and
satellite data 1link were set up out-
side the telemstry building to track
the missile ascent. Data was trans-
mitted to the tracking station via the
- data link system and tape recorded. On
4 Pebruary, the DISCOVERRR IX launch was
sinilarly tracked for 110 seconds.
Analysis of the tapes on which the
tracking information was recorded re-
vealed that the target information
obtained was highly satisfactory. The
capability of the space and ground pre-
sentation equipment as installed at '
Vandenbexg AFB was established.,
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Contract negotiations
near completion.

4

Fabrication of
panels started.

AGENA reliability
program defined.

d. Advanced Presentation Unit -
Negotiations between IMSD and General
Electric Co. on the contract for this
unit are essentially complete.

e. Solar Auxiliary Power - Fabri-
cation of the solar array panels was
started on 8 February. The mockup of
the entire array is nearly complete.

A functioning 1/10 scale model of the
array mechanism was completed during
Fabruary. .

£. Reliability Negotiations -
LMSD and Bell Aircraft have completed
a work statement for an AGENA engine
reliasbility program.
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