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FOREWORD

Activities summarized in this report include the major space systems,
Projects and studies for which the Ajr Force Ballistic Missile Division is
wholly or partially responsible. Each space system and project is intro-
duced by a concise history of the administration, concept and objectives,
making possible a more meaningful evaluation of the monthly progress
information. The program description information is revised monthly as
Recessary o reflect major technical and administrative changes. These
programs must be sufficiently flexible to permit continuous and effective
integration of rapidly occurring advances in the state-of-the-art.

This month’s report includes information on the highly successful MIDAS i1
launch on 24 May. Performance with regard to planned orbital param-
eters was outstanding. This flight is o significant milestone in the MIDAS
program. ’

~ The successful TIROS lounch on 1 April marked the end of AFBMD's

porticipation in this program. This report reviews the program and the
lounch and concludes the reporting on this program. '

O. J. RITLAND
Major General, USAF
Commander
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missions is based largely, at present, on the availability of booster
vehicles. IRBM, ICBM, and upper stage development programs must
be closely monitored. As modifications are incorporated info these
programs: reducing weight, increasing thrust, lengthening burning
periods, using improved fuels; in short, any change which improves
overall performance, the use of the vehicle must be re-evalvated in
form:ofmmamllmor:pccopmbebm. As breakthroughs
are achieved which advance the state-of-the-art in propulsion, guid-
ance, re-eniry; in more durable moterials and more reliable com-

ponents, new doors are opened through which additional spoce
capabilities are made possible.

Because of the wide variety of space research missions which must
.be accomplished the problem of accommodating a maximum num-.
ber of experiments within a given paylood becomes very complex.
Among other factors, solving this problem involves the seleclion of
the most effective booster combination, the maximum use of booster
subsystems, and the moximum use of existing ground tracking and
support facilities and equipment. '

Because of its signal success in providing the nation with an opera-
tional THOR IRBM ond ATLAS ICBM within an unbelievably s v
period of time, as well as for its advanced work in TITAN and
MINUTEMAN programs, AFBMD possesses a distinct advaniage in
evalvating booster capability in terms of specific space payloads
or missions. The following pages are devoted to a brief presenta-
tion of the various boosters currently being used fo support NASA -
and Depariment of Defense s$pace programs. Performance charls.
are given which make possible o comparison of several boaster
combinations now in use. Specific performance figures for each
vehicle are given in the table of specifications. All data shown is
nominal, with individuol qualifications indicated where necessary.




'THOR

Prime contractor:

Dowglas Aircroft Co.

i;-.m Early in 1958, the decision fo accelerate the national space effort was made effec-

loch:.yuA 3:‘;. North tively possible only because of the availability of the THOR IRBM. THOR No. 127

W wsdivcmdﬁom!hol&bﬂlgmmrpmgmmformutbcm-lsp‘ue.pmobc

m;{ g;::::: first stage, wml.hp national priority assigned fo the space research effort, THOR

without re-eatry vehicle No. 163 was used 1o boost the DISCOVERER | into orbit on 26 February 1959, Since

“Weight {no residval propelia '

m‘;:}" e s then, the THOR has become a reliable operational IRBM and highly reliable aiso as
' 108395 pounds a booster for space vehicles. During 1959 ali THOR boosted space fiights achieved

Ds:.g m ::: : completely successful first stage performance. THOR performance has been increased

Foel _— through weight reduction modifications and use of RJ-1 (inshod of RP-1) fuel. In

Oxidizer | Lox April 1960 a modified THOR, designated DM-21, will be available, incorporating a

m;:"‘"‘ on space shortened guidance compartment and additional weight reduction changes. In July

Used o first stoge fer: 1960 THOR thrust will be NN 355 o

DISCOVERE : i

ABLE.3 “:_4 increased to 167,000 '

TRANSIT '

courtsa pounds throygh installation

TIROS _ of the MB-3-Block Il engine.

NASA/AGENA B

DELTA The first DM-21 vehicie will

be used fo boost DISCOV-
ERER XV,

THE ATLAS ICBM, providing over twice the thrust of the THOR, will be used as
the first stage booster for the three Advanced Military Sateliite Programs and for

Prime. contracten: Project Mercury man-in-space. The first ATLAS boosted space flight was launched
- Couvalr from the Atlantic Missile Range on 18 December 1958. Designated Project Score,
Engine menvtacterer: this vehicle (ATLAS 108B) successfully placed o communications payload satellite
""""‘7";::"";“ North info orbit around the earth. In November 1959 the ABLE-4 space probe did not
attain orbit; however, the ATLAS first stage performance was entirely successful.
Hoight 67 foet The first ATLAS-boosted flight test vehicle in Project Mercury was launched on
Diameter 10 foot 7 September with all objectives essentially achieved. ATLAS performance on both
Woight 261,206 . the 26 February and 24 »Moy MIDAS launches was exceptional, Future flights will
use modified ATLAS series D" missiles to carry increased payload weights.

Engine . - o o .

Series DATIAS  MA-2 fo carry increased payload waqhn. !’

Project Mercury boosters are being e

' :,;lm ::;; modified also to include abort-sensing

and other pilot safety features. The suc-
cess of the first three ATLAS boosted
spuce flights, plus the increased per-

Guidance — Radio-inertial
General Eleciric (radar)
Burroughs Corp. (computer)

Used s first stage for; formance and relidbiliiy being demon-
m ' sirated in_tho ATLAS R&D flight test
COMMUNICATIONS program, lend confidence in this
”s::‘mm ’ booster as o means: of realizing ‘
PROJECT MERCURY advanced space objectives. G T e
2 sEcm"@ TR T WDLPMA 212




ALY EITE

CEE NIRRT I S |
Although originally designed as the basic sql- R AGE N A
ellite vehicle for the Advanced Military Satelfite : '
Programs, flight testing of the AGENA was accel- . v Prime contracter:
orated when the DISCOVERER program was Lockheed Missile and Space Division
created, using the THOR/AGENA combination, .
Because of its availability, the Bell Aircrat ol v e
LR81-Ba-3 rocket engine was selected for AGENA )
propulsion, and later modified to use unsymmet- Longth
vical di-methy! hydrczim instead of JP-4 fuel. “A" version 14 foot
Subsequent modifications resvlted in the AGENA “8" version 19.5 foet®

" - . 21 foet**

“B* configuration, in which propellant tank ' ‘
capacity was doubled and the engine modified Diameter 60 inches
to provide single restart and extended burn capa. Woight
bilities. The increased performance of this design “A* version 7.9¢7 pounds
greatly enhanced the potential of the THOR/ “Wiverion 14,800 pounds
AGENA combination. An optical inertial system Sagine

for guidance and orbital attitude control was
developed 1o meet the critical orbital eccentricity

“A" version YiR81-80-3
“8" version XiRS180-7*

ALRS1-Ba-9**
and attitude requirements for the programs in- e
volved. Gas jets and reaction wheels are used ':,M m

to control attitude. loads may be installed  deid

on the forward oqu:::nnt rack or distributed : opfienkinartiel
throughout the vehicle. The flight test program Used as second siage for:

aiso has been used 1o develop a recovery cape. DISCOVERER (XVil & suis)
bility for q Payload capsule which is ejocted SMOS {fight 4 and subi)

from the orbiting satellite, S ' MIDAS (flight 3 and subs)

~ ABLE-STAR Vehicle B |

The ABLE-STAR upper stage vehicle contains an MIO-104 Propulsion system which
is an advanced version of earlier Aerojet-General systems. In addition to providing Contracter;
increased performance capability, the system includes i " Aerejei-Generol

Hoight 14 foet 3 inches
Diometer 4 lest 7 inches
Weight 9772 povads

Engine AJI0-104
with Restart Copability
Nozzle Expansion Ratio—40.1

Fuel
Unsymmetrical Dimethyl Hydrazine

Onxidizer ’
Inkibited Red Fuming Nitric Acid

Guidance
STL Advanced Guidance System
Burroughs J-1 Computer

lllodaneondﬁm for:
TRANSIT 1B, 2A, 28
COURIER 1A, 18

WDLPM4 2184/ i/




ABLE Vehicle
The ABLE upper-siage vehicle has been flight tested suc-
cessfully as the second stage on THOR re-entry vehicle

tests, ABLE Projects and TRANSIT 1A. The vehicle uses

"AJ10-42 or AJI0-1 01 propulsion systems {improved
versions of systems used originally on the Vanguard
Program), guidance systems, and electronic and instry-
mentation equipment. The ABLE vehicles are guided
during second stage engine burning. Vehicles using the

Centracier;
Aerojet-General Corp.

Height 18 foet 7 inches
Diameter 4 l;a 8 inches
Weight

AJ10-42 4622 pounds
AJ10-101 4178 pounds
Fuel

Unsymmatrical Dimethyl Hydvazine

On flight vehicles using the A.HOJ2 propulsion -system,
only the third stage and payload are spun prior to second
stage separation by a spin table bearing system located

-at the second to third stage separation plane. Only minor
differences exist between the two propuision systems,

Ouidizer
tnhibited White Feming Nitric Acid

Guidance

AJ1042

Radio-inertial (BT1)
AJ10-101

Advoaced Guld. Syst. [sTY)
Computer (Burroughs J-1)
Used as second slage fer:

AJ0-42 — TRANSIT 1A, TIROS
AJ10-100 — ABLE 3 and 4

Development of the Allegany Ballistics
Laboratory X-248 cnﬁino for the Van-
guard Program was accelerated when it
was selected as the third stage for Project
ABLE-1. The unit represented the most
advanced solid propellant engine of its
size available at the time. Since the
engine had not been qualification of
flight tested, test firings were conducted
in a vacuum chamber simulating approxi-
mately 100,000 feet alfitude. Design
modifications involving the igniter,
nozzle, and internal insulation were
found to be required. The modified
engine performed with complefe satis-
faction on the successful flight of ABLE-1
ond subsequently on ABLE-3 and ABLE-4
THOR.

ABL 248
Vehicle

Centracion:

Allegany Ballistic Laborotery
Height 4 feet 10 inches
Diameter 1 foot 6 inches
Weight 515 pounds
Feol Solld

Used as third stage on:

ABLE 3 and 4

TRANSIT 1A, TIROS

WDLPM4 212
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'I'IIOII SM-75 Abm.21 ATLAS Seris D
) i
dem—dry 7,746 6,510 Woeight—wet 15,100 R
Fuel 30,500 33,695 Fuel 74,900 S
Oxidizer - 68,300 68,190 Oxidizer 172,300 3
TOTAL WEIGHT 106,546 108,395 TOTAL WEIGHT 262,300
Thrust-lbs., S.L. - 152,000 167,000 Thrust-ibs., S.L. S
Spec. Imp.-sec. ] 246.42 248.3 Boost 356,000 Y
Burn Time—sec. - 163.59 148.0 Sustainer 82,100 A
o Spec. Imp.-sec. G
Boost 286 E
. Sustainer 310
NOTES A G l " A l AN wpe S
_ E
O Payload weight not included Engine Model YIR81-Ba-5 | XLR81-Ba-7® | XLR81.-Ba9® C
include controls, guid. . o
ance, APU and mldual pro- | OWeight—inert 1,155 1,370 1,400 :
pellans. Impuise propellants 6,550 13,100 13,100 N
@® Does not include THOR Pyrotechnics 67 108 D
adapter §225 lb:; or ATLAS.| ®TOTAL WEIGHT 7,772 14,578 14,608 S
adapter .
®s Separation Weight 7,746 14,552 14,582 T
ingle restart capabilisy. : '
o ) - Thrust-lbs., vac. 15,500 15,500 16,000 A
@ Dual burn Operation, Spec. Imp.-sec., vac. 277 277. 290 G
® AIIcsunyBachﬁcLabomxmy., Burn Time—sec. . 120 2409 2400 E
. AT A AJ10-104
A!llo.lﬂ' '“.!m 10-42 10-101 ABLE-STAR OA . l 2 4 8 T
) H
Weight —wet 1,247.1 847.9 1,297 59.5 i
Fuel 875.1 869.0 2,247 0 455.5 R
Oxidizer 2,499.6 2,461.0 6,227 {solid) D
TOTAL WEIGHT 46218 41779 9,771 L 515 S
T
Burnout Weight 1,308.6 944.1 1,419 50.5 a
. G
Thrust-bs., v, 7,670 7,720 7,900 3,100 E
Spec. Imp.-sec., vac 267 267" 278 250.5
p“?'“'" Wcuhcl'e éb'"“'m‘!‘ﬂ'“ ABLES ............... . C-HK
DISCOVERER (1 thr 14). ... .. A-D  MIDAS(1and2)............. C-D  ABLES4 ................. A-HK
DISCOVERER (16 thry 21).....A-E  MIDAS (3and subs). ........ «CF  TRANSITIA ............. A-GK
DISCOVERER (21 thry 29). . ... B-F  SAMOS (1 thry 3). . . .. eeeaas C-D . TRANSITIB, 24,28 .......... A-J
COMM. SATELLRE ........... C-E  SAMOS (4 and subs). .. .. .. ... CF COURIER.................. Al
COMM. SATEWIE ... ....... CF ABLES ..., AHK TIROS.................. AGK
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1. Polar~—~AMR or VAFB
2, AMR—90 degrees
3. VAFB—AGENA “A”

g 8
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L 1 1 1

2 4 é 8 10 12
Poyload Weight X 100 pounds

4. VAFB—AGENA “B” (XLR81-Bqa-7)
5. VAFB—AGENA “B” (XLR81-Ba-9)
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1. AGENA “A"— Polar Orbit
2. AGENA “'8"— Polar Orbit
3. AMR—90 degrees

BURNOUT VELOCITY—FPS X 1000

4. Lunar Probe
5. Venus Probe
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DISCOVERER
SAMOS
MIDAS
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The DISCOVERER Program consists of the design,

dovolop-.unt and flight testing of 33 two-stage AGENA “A% ‘
vehicles, using the THOR IRBM as the first stage
f booster and the AGENA as the second stage, satellite
3. vehicle. The program was established early in 1958 °
i under direction of the Advanced Research Project’s B
Agency, with technical management assigned fo
. AFBMD. On 14 November 1959, program respon-
sibility was transferred from ARPA 10 the Alr Force S
- " bythe Secretary of Defense. Prime contractor for the
. ' program is Lockheed Miuilo and Space Division, :
: The DISCOVERER Program will perform space ‘
. research in support of the advanced military recon-
. naissance satellite programs.
§
- - ]
PROGRAM OBJECTIVES
! {a) Flight test of the satellite vehicle airframe, pro- 589 feet
¢ pulsion, guidance and control systems, auxiliary v '
l power supply, and telemetry, tracking and com.
. mand equipment,
(b) Attaining satellite stabilization in orbit. : ‘
. - (c) Obbaining satetlite internal thermal environment
. (d) Testing of techniques for recovery of o capsule
ejected from the orbiting satellite.
(e} Testing of ground support equipment and devel- ’
' ’ opment of personnel proficiency.
() Conducting bio-medical experiments with mice r ,
and small primates, including injection into orbit,
| re-enty ond recovery. o gy oA Acmun
T o Weight— .
: : : taont 1262 = 132 1,346
, ' o . PROGRAM SUMMARY ' Paylood equipment _w s s
. . Orbitel 1759 2218 2216
Ear!y launches confirmed vehicle fight and satellite Impulss propeNionts byt 129% 12,930
. orbit ecpcbl'liﬁu, d”dop‘d sysiem fdiﬂbﬂ”y, and Other .—ﬂ 511 i1
' ' established ground support, tracking and data acqui- ' TOTAL WEIGHT 8,662 15476 15722
: . . Engine Model YiRSi-8a-5  XLRS1-8u7  XLRS)-Ba.9
sition requirements. Later in the program, biomedical voc. 15,800 15,600 16,000
and advanced engineering payloads will be flight

Spec. Imp..sec., voc, k744 7 290
tested 1o obiain support data for more advanced Burn time-sac. 120 240 240
space systems programs. DISCOVERER vehicles are THOR BOOSTER ' DM-18 DM-21

launched from Vandenberg Air Force Base, with Weight—Dry 6,95 | 59%

o 3375 33750
l overall operational control exercised by the Satellite ;‘W fox “IE 7!

. 8200
Test Center, Sunnyvale, California, GROSS WEIGHT (lbs.) - 109,000 108,000
‘ Engine MB-3 MB-3
’ Tracking and command functions are performed by ' Block ) Block 2
r . . Thrust, he. (S.L) 152,000 167,000
the stations listed in the Table on page A-4. A history | e, 5.1) s 2wa

of DISCOVERER flight 1o date is given on page A-5. Burn Time, sec. 163 163




Telemetry.ships are positioned as required by the
specific mission of edch flight. Figures 2 and 3 show
a lypical launch trajectory from Vandenberg Air
Force Base, and figure 3 shows schematically a typ-
ical orbit, An additional objective of this program is
the development of o controlied re-entry and recov-

ery capability for the payload copsule (Figure 4).

Anhnmlamhabomahb&bodmiho

Hawalian Islands, and « recovery force activaled.,

Techniques have been developed for aerial recovery
by C-119 aircraft and for sea recovery by Navy
surface vessels. The recovery phase of the program
has provided advances in re-eniry vehicle technol-
ogy. This information will be used in support of more
advanced projects, including the return of o manned
satellite from orbis,

FLIGHT VEMICLE

The three versions of flight test vehicles used in the
DISCOVERER Program are defined in the launch
schedule shown on page A-5. Specifications for the
two THOR configurations and three AGENA configy-
rafions used are given on page A-1,

AGENA VEMICLE DEVELOPMENT

JThe AGENA vehicle was originally designed by the
AirForcocstbobc:icschlhnhlchfoeruncod
Military Reconnaissance Satellite Systems Programs.
Basic design was based on use of the ATLAS ICBM
as the first slage. ATLAS frajectory characteristics and
the stringent eccentricity requirements of the
advanced programs led to the selection of a guid-
ance system suited o achieving orbital injection in q
horizontal attilude. As o result, an optical inertial
system was developed for vehicle guidance and a

GAS UET
SYSTEM

AEiA “gv

1N L

OXIDIZER
TANK
{‘ SECTION

\ 1 SEPARATION |
h PLANE -

M
SPHERES

ULLAGE ROCKETS
TROGEN
SPHERE INE (UDMH)

9as jet system for orbital attitude conirol. An urgent
need for attaining higher altitude orbits resuited in
development of the AGENA *'g* versions. The YLRS!
Ba-5 version of the LR81-Ba-3 engine (Bell Hustler
engine developed for B.58 aircraft) is used on
AGENA “A" vehicles. The YLR81-Ba-5 version of this
engine was developed to provide increased perform.
ance through the use of unsymmetrical di-methyl
hydrazine (UDMH) fuel instead of JP-4,

Early AGENA “B” vehicies will use the YLR81-84-7
version of this engine. The majority of AGENA g~
vehicles will use the XLR81-Ba-9 engine incorporating
a nozzle expansion ratio of 45:1, and providing a
further increase in performance capability including
engine restart and extended burn capability.

DISCOVERER/AGENA

200~ 20,000 MILES
ATTITUDE

—— .
ROLL - O.| DEBREE
PITCH - 0.1 DEGREE
YAW — | DEGREE

’ L LINES OF SIGHT—HORIZON SENSING B :
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1. First Stage Powered Hight-—2.5 minutes

n 3
Mml.:.ump gvldodbypvo-_

Orbital Trajectory

Schematic preseatation of orbital trajectory following lannch
from Vandenberg Air Force Buse, Functions performed by
each station und o listing of equipment used by each siation,
is given ok page A-4,

.
L

RECOVERY CAPABILITY

This objectire was added 10 the brogram
afler 11' frst launch achiered vebicle
+ fMight and orbit objectires successfully,
v It includes the orientation of 1he susellile
vebicle 10 permit « recovers, capsule 10
be_ejected from the 'ose section of the
AGENA vebicle. Ejection is brogrammed
L0 occur on command on the 17th orbis,
for capsule impuct sithin the bredeter.
mined recorery area somth of Hawaii,
Aircrafs and surfuce vessels ere deployed
within the avea as a recorery force.

OF TRAVEL

| CAPSULE RECOVERY StQuUENCE

Capsule ejection command is tent 1o the samellite by the
Chiniak, Alaska stution om the 16¢h orbit, The wehicle
reorients its position (see inses) 1o permit ejection to ocexy
O & re-eniry srajectory on the 17th orbir. T. recovery ¢
sule bute 15 activated at aboss 30,000 fee:, und 4,
;;v 1ule beacon transmits a vadio si, for sracking pusposes.

. ) : recorery force is deployed in recovery (imbact) aveq.
.aes‘ ‘ )
WDLPM4 212 . : - A3
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i : .
5 M : ’ . .
Facility  Equipment = Flight Function v
Satellite A Over-ali control, convert fracking stations data fo obtain a predicted orbit
Test Center aond generale subsequent ephemerides issue acquisition data to tracking
stations for subsequent passes, predict recovery area.
Vandenberg AFB BCDEFGHUK Lounch, ascent and orbital tracking, telemetry reception, trajectory meas-
: urements including time o ignite ‘second stage. '
. Point Mugy BCDEFGHIJKL Ascent tracking and telemetry data recephion, transmits commond 1o
z ignite and shut down AGENA {via guidance computer),
Telemetry Ship : DF Finol stage ascent tracking and telemetry data reception.
(Pt. Joe E. Mann} .
N . Annefte lslond, Activiy at this stotion terminated | December 1959 due fo fund limiafions.
Alaska ftracking ' ) .
station)
Cape Chiniolf, BOEFGHUK. Orbital racking and telemetry data reception, including first pass acquisi-
Alaska liracking : tion, recovery capsule siection and impact prediction.
- station) : .
Kaena Point, BCDEFGHIK Orbitol tracking ond telemetry data receplion,
Ochv, Hawaii .
{tracking stotion)
Hickam AFB ' Over-all direction of capsule recovery operations,
Oghv, Hawaii _
* Equipment A '
c.?UNlVAC_llm-Adwcunpwm . h. MM!&MMM!U"«%“G
- b. VERLORT (Modified Mod Il) radar ‘ . L Conversion equipment for teletype tronsmission of radar
Te ) ¢ TLM-18 salf-tracking telemetering ontenna : ) “M"’ W doppler tracking doto in Imuy bmot
d. Tri-helix antenno k m‘" m" for pré-acquisition direction of
¢. Doppler range detaction equipment k. Ground command 10 sateflite tronsmission equipment
. Telemetry lape recording equipment f. Guidonce computer
9 Telemetry decommutators for real lime doto presentation. -

GROUND SUPPORT FACILITIES

WDLPM+4 212




A.  THOR—DM-18 / AGENA SAY

C. THOR—DM-21 / AGENA "8

B. THOR-—DM-21 AGENA *p*
~ MB-3 Block 1 XLR81-Ba-7 MB-3 Block 2 {l.ktl-lu#
. N
i
" Flight History
i DISCOVERER ~ AGENA THOR '
No. " Ne. No. Fight Date fomorks .
- 0 10019 160 21 Janvary AGENA dessroyed by malfunction on pad,
i | THOR refarbisbed for vt acion 08 ad.
| 1022 163 28 Feb 1959 %;d orkit successfully. Tolemetry veceived for 314 seconds after
n 1018 170 13 il Astained orbis ssfully. Recovery capsule ejectad 175 orbit
Apri a5 not monnld..“ A’l obiczma exceps ::t'm;’;rc“q.r[:’ll] cbind’.
- {]] 1020 174 -3 June Lausnch, ascons, 5 o8, coast and orbital boost sxccesstal, Failed
» to achieve itm of low performence ‘of wclllju engine,
v 1023 179 25 June Seme a5 DISCOVERER I11. ,
- v 1029 192 13 August All objectives snccessfully achieved excepr capinle recovery after
! . sjection om 17th orkis.
]
) vi 1028 200 19 August Same o+ DISCOVERER V.
— v 1051 206 7 November Astained orbis successfully. Lack of 400-cycle power prevented sia.
: : bilixation ox orbis recovery,
: viil 1050 212 20 November  Artcinad orbit snccessiuily, Malfenction prevested AGENA engi
shusdown o M% ity. Recovery capsule ';mu‘i:
— n0t recovered, ) .
| Ix 1052 218 " 4 Februa THOR sbut down prematurely. Umbilical cord mess did wot resracs,
b ‘ i Qwick J::mu:t )‘:i'hi, WI’I‘ loss of belinm pressare.
—~ X 1054 223 19 February THOR dessroyed @ T plns 56 sec. by Range Safery Oficer.
i X 1055 234 15 April Asiained orbis successfally. Recovery capsnle ejectod on 175h orbis

was 8ot recovered, All
-bieved,

objectives except recovery successfully
- .

AS




Monthly ‘l‘rognu—blSCOVIlﬂ Program
Flfgh Test Progress
DISCOVERER Xi

®  Telemetry data on the DISCOVERER Xi flight indi-
cah!bmthofomryeapsulomoimodoniho
17th orbit as planned. A good track of the capsule
telemetry transmitter was obtained by the Kaena
Point station which showed that the predicted re-eniry
trajectory did not occur. Capsule separation and
reiro-rocket firing were verified. Howaever, spin rocket
firing was not verified. Data evaluation indicated
that resultant velocity magnitude and direction were
incorrect and, as ¢ result, recovery was not effected,

®  As part of the diagnostic program o more com-
plete “blossom* telemetry package is being installed
fo monitor the DISCOVERER Xii payload recovery
$equence. This package will provide information on
all phases of capsule ejection including retro, spin,
and de-spin rocket separation and parachute deploy-

ment. ‘
" ®  An intensive fécovery system test program is
being conducted at two sites; '
1. Sonta Cruz Test Base — Spin rocket firings have
been checked in a series of capsule drop tesis.
While the test capsule was in free fall from a
fower, various firing combinations of spin rock-
mmnmhmphdmdm.oﬁocuonﬂ\oeop-

sule recorded.

2. Holloman Air Force Base — Functional phases
of the recovery system (including rocket firings .
and parachute deployment) are being tested in -
« series of balloon drop tests,

® DISCOVERER XI was the first orbiting AGENA 1o
carry the dval-frequency doppler beacon (APL) and
four opfical tracking lights. Satisfactory fracking of
both systems was achieved at stations in the United
. States and abroad, Sufficient data were received to

" Fignve 1. Spin rockes Frings at Sante Crux Test Base. Cap.
sule it dropped from tower (wpper pboto), serions combi.
Bations of spin rockess age Rred, and the sesnlts are recorded.
Capsale is canghs in the wes on tbe lower lefr, Spin rockess
being replaced (lower) after capsale drop a1,

A8




Figare 2. Capsule recovery sysiem drop iests @t Holloman
Air Force Base, Filling the balloon (above) prior 10 liftof.
Recovery capsale is suspended from crane 1ight. The cap-
mlci:ll'ltdlodxildcbthﬁlbuulnlmd. Opera
tion of ibe retro, spin and de-spin rockets, and pavachute
deploymens are being choched by this test sevies,

indicate successful performance of the system.

AlthoughthcAl’l.bneonisboingdisplcy.dbya
portion of the diagnostic payload for the nexf DIS-
COVERER flight, the optical tracking lights will be
. ‘operational, Subsequent AGENA “A” DISCOVERER
vehicles will carry the complete system.

DISCOVERER XN

® A flight readiness date for the launch of DIS-
COVERER XIl depends upon the installation of the
diagnostic payload and completion of the recovery
system test program. A re-disposition of the recovery
forces is being effected for this flight. Telemetry
receiving equipment is being installed on Christmas
islond in the Soufhv Pacific to provide telemeiry
reception in the event the acival re-enfry trajectory
carries the capsuie beyond the planned recovery
range . Ground fracking stations having telemetry
receiving equipment are located ot Kodiak, Alaska,
Kaena Point, South Point, and Barking Sands,
Hawaii. Five C-54 aircraft will provide lelemetry
reception in addition to telemetry on three surface
vessels, the Pyt Joe E. Mann, the Dalton Victory, and
the Haiti Victory. Additional instrumentation and

A7




telemetry will transmit all phases of the DISCOVERER
X!l payload fecovery sequence from ejection through
“parachute dep A

_ Techaical Progress

Second Stage Vehicles

Differences in DISCOVERER vehicle configurations
are defined on page A-5. S

® The third AGENA *'B*’ vehicle {XLR-81Ba-7
engine) underwent hot firing tests on 3 May at the
Santa Cruz Test Base. The first and third vehicles
have been returned 1o the Systems Test Areq for
rework and a second systems check prior to Air
Force acceptance. The second vehicle is in storage
following Air Force acceplance on 3 May.

®  The Prefiminary Fight Rating Tests (PFRT)} for the
XLR-81Ba-7 engine were rerun because of the gas,

generator propeliant valve malfunction during last ‘

month’s tesls. Safe functioning of the engine affer
simultaneous firing of both starter propeliant charges
was demonsirated. The modifications made to the

9as generator propeliant vaive have solved the vaive
binding problem. :

® Evalvation of Zirconia thrust chamber coating
was cositinued during the month. Tests of modified

injectors for the XLR-81Ba-9 engine indicate a syc- -

cessful remedy for thrust chamber erosion problems
may be found in this change. Informal component
level PFRT type tests of the XLR-81Ba-9 engine

began during May. Engine level tests are scheduled
to begin in June using existing thrust chambers. An
emndonoffhcmpmwomwﬂlbeeondudodb
prove the refiability of the thrust chamber modifica-
tion prior 1o the first launch,

® Testing of the XLR-81Ba-9 engine with 45:1 area
ratio nozzies continued ot Amold Engineering Devel-
opment Center. A test series was initiated on 6 May
including starts and restarts ot temperatures of pius
20 and minus 10 degrees F.

Biomedical Capsule

®  Delivery of the test copsule (USE-77) to be used
in the specialized biomedical environmental testing
of Mark Il flight components has been delayed until
August. Upon arrival a series of vibration, centrifuge,
. and impact tests will be conducted fo assure reliable

E
3 .
flight operation. -

\r'aeum..
® The conversion of launch pad 5 ot Vandenberg
Air Force Base to AGENA “B* capability has been
started. All ground handling and service equipment
hecessary to make the change has been shipped to
the site. Inciuded is the new mast extension required
fo accommodate the greater length of the AGENA
“B" vehicle. Changes are aiso being incorporated
into the propeliant loading system which will permit
two acid trucks to load propeliant info the vehicle.

Figure 3. Model XLR-81B4.9 ongine with titewinm 45:1 avea ratio-noxzie
ssarier cans are monnted on the upper lefs.

sion & the right. The dudl
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15,100
74,900
172,300
262,300
356,000
82,100
286
. . 310
: SECOND sTAGE [ ) sgn
‘ Weight—
Inert . 1,508 1,695
§ ; Payload equipment 2403 3,058
s Orblel 4,113 4753
. Impubse Propeliants 6492 12950
y Oridton iy
. Other 806 yal]
J GROSS WEIGHT (ibe) 11211 LZZTIE
. Engine YiRSI-Ba-5  XLRS)-Bo-9
. Thrust, Ibe. (vac.) 15,600 16,000
Spec. Imp., sec. {vac) 77 290

Time, soc, 120 240 : ‘
. . v ) PROGRAM HISTORY _
Figare 1. ‘

Artists’ conceps of SAMOS :ddl_iic. The SAMOS Program was included
' - Line drawing of complete flight In Weapon System 1171 when
 vebicle (ri b:fmucm'hnimof WS 1171 wos tronsferred 1o the
' : basic AGENA apper stage (left). . Advonced Research Projects Agency
. early in 1958. ARPA separated
| . , WS 1171 into the DISCOVERER,
v ' SAMOS and MIDAS programs with
v - . the SAMOS objectives based on a
' visval and ferret reconnaissance
system. On 17 November 1959
" responsibility for this progrom was
' transferred from ARPA to the Air

The primary mission of the SAMOS advanced
reconnaissance system is fo provide visual and
electronic coverage of the USSR and its allied
nations. Efforts include development of hard.
ware 1o permit: '
a. Determination of characteristics of enemy
PLANE elecironic emissions,
b. Verification of known targets, detection of
unknown targets.
¢. Location and evaluation of defenses.
Lim d. Evaluation of military and industrial
SPHERES strength. :
e. Assessmentof high-yield weapons damage.
f. Reconnoitering of troop movements.
9. Location of naval forces throughout the
world. '

Bl




Figare 4. The Forvet reconnaissance System will gather data from elecivonic emissions ower #reas of

interess.
T R LR

R
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Tbciabidzi::dncom.rm Stasions thru o data link.
ventional 0 techmigues wis
TV-type electronic
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Figare 3.

Y7 ic of SAMOS system

in operationdl orbit, W hen the

: ite is over the avea of

interest the sensing equi

is turned olnr bc: ; /
ering). it leave

wmgof interess the sens-

ing equipment is turned of

} {Imm’ug data is proc-
- essed (Information storage).
When the vebicle comes té‘db-
in range of a ground receiv-
i:fd station, the data will be
reac-out xpon command for
pmam’ngaad lmu-umj 0
asing agencies. This process
is continnonsly repeted dur-
ing the xnf-/ lifetime of the
vebicie.

ol " Gmndfckcﬂrmwdlmoﬂ-
vers tbe sigual inso photo image b a capabislis
of resolving objecss 20 feet ”g Ic»&tb"?' e
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Figure 6. SAMOS conceps, showing reception of commands and inansmission of duta

between satellite and grownd siation; and subsystem functions (schematic).

F::r economical testing of components a duai-
capability visual and ferret pPayload will be used dur-
ing- the eorly development phase. On later flights
only a visual or ferret system payload will be carried.
These payloads will be h sed in the AGENA vehicle
{Figure 1). ' '

Data coliected by the visyal payloads will be elec-
tronically transmitted in the readout system and
refrieved in the recovery system. Ferret data will be
fransmitted electronically. These systems are com-
posed of the AGENA vehicle, ATLAS booster, launch
facilities, tracking facilities, and q communications
and data processing network. The recovery system
will also include re-entry capsule and o recovery
force. ‘ '

CONCEPT

ATLAS Series D missiles launched from VAFB will
boost the AGENA veliicle into polar orbits, Injection
into near-circular orbits (Figure 2) will be accom-
plished by the AGENA vehicle rocket engine. A seif-
contained guidance System using a horizon referen.

scanner will provide altitude stabilization. As the
satellite travels in an orbit essentially fixed in space
the earth rotates inside the orbit {Figure 3). Each
successive orbit is displaced laterally approximqh!y
23% degrees at the equator, permitting one vehicie
to observe. the entire earti in o fime period depend-
ent upon the width of the area under surveillance.
Early versions will have a useful life of approximately

ten days. The readout systems will have a useful life
of four months with o design objective in_certain
configurations of one year; recovery systems will
hmamﬁomfoofﬂﬂm to thirty days.
TECHNICAL DESCRIPTION _

Visval Program—Three versions (E-1, E-2, and E.5)
of visual payloads are being developed. The E-1 pay-
load is a photo component fest payload which is
combined with the F-} ferret payload. The E-2 photo-

“graphic payload, under development by Eastman

Kodak Company, includes o camera, film processor,
and electronic readout equipment. The E-5 recover-
able system ‘designed by Lockheed will retain the
exposed film and the 66-inch focal length camera
developed by Itek Corporation, :

Ferrer Program-—Ferret payloads are being devel-
oped on 9 progressively more advanced basis from
R&D (F-1) to advanced systems (F-4). The F-2 qil-
digital, generql coverage payload will uyse super-
heterodyne scanning receivers in conjunction with
directional antennas, an analog to digital converter

ARRL
1 "‘ 3Fi.
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ATLAS "D'/AGENA "A"

ATLAS “D"/7AGENA "B"

SAMOS Launch Schedule

Monthly Progress—.SAMOS Program

Soeqad Stage Vehicles

®_ System checks of the AGENA vehicle for the first
SAMOS flight are nearing completion with delivery
lo Santa Cruz Test Base scheduled for 2 June.

®  Final assembly of the third AGENA “A" vehicle
for the last of the SAMOS dual-payload flights was
completed and delivery to the Systems Test Area was
- accomplished on 2 May,

®  Subassembly of the first AGENA “8" vehicle con-
finues on schedule. This vehicle is scheduled for
launch in April 1961 carrying an E-2 payload. This
is the fint of the single-payload  SAMOS vehicles
which will carry either an E-2 photo readout or an
F-2 ferret reconnaissance payload.

Visval Reconnaissance Systems

® Visual Reconncissance Systems . Payloads are
being developed in o minimum number of configura-
tions fo atfain readout and recovery mission objec-
tives. The design and purpose of each configuration
is as follows: '

Readout: ',

® E-1—Companent Test Payloads
E-2—Steerable Reconndissance Payloads
(with 20-foot ground resofution)

Recovery:

® E.-5-High Resolution, Steerable, Recoverable
Payload (with 5-foot ground resolution)

RS
oy R
g s o) B LA

Payloads

® E-1 Payloads—The third E-1 payload was
received from the contractor in mid-May.

® E-2 Payloads—Testing and assembly of E-2
payload components s continving at the contractor’s

change was required in the upper pressure shell con-
ductance level. The lower pressure shejl test resylts
were satisfactory.

® E-5 Payloads— Design is continuing on the high
acuity panaramic camerg to combine all comera
components as an integrated unit. The optical glass
for two of the 66-inch, £/5 lenses has been delivered
from West Germany. The release of engineering
drawings for the payload thermal model and fab-
tication of the first Recovery Equipment Test Unif
have been accomplished. Ballistic range test of the
recovery capsule configuration indicate sa

capsule stability. Wind tunnel tests of the recovery
capsule configuration are being continved.

Ground Support Equipment

® Installation of the vacuum test chamber (for leak
testing E-1 and E-2 payloads prior to launch) in the
missile assembly building at Yandenberg Air Force
Base is complete except for the electronics portion of
the chamber. Delivery of the electronic portion is

. scheduled for June. Delivery of the E-1/E-2 ground

reconstruction elecironics equipment, primary record
cameras, and operating consoles for the Vandenberg
Air Force Base tracking and acquisition stotion has

BS




been deloyed uniil June, Compatibility test and
incorporation of design changes ot Eastman Kodak
caused this one month delivery slippage.

® F-1—R&D Test Payloads -
® F-2—Digitol General Coverage Payloads

®  F.3—Specific Mission Poyloods—Analog
Presentation '

®  F-4—Technical Analysis (study stage only)

Payloads

® F-1 Payloads—The third F-1 payload was- re-
ceived from Airborne lnstrumonnldborotoryonﬂ

® F.2 Payloads —Testing and assembly of F.2
payload components is continving at the contractor's
fodlﬁy.luulhoftboF-zﬂumdcoMrolfotdl
orbital conditions are satisfactory. Functional evalve-
»ﬁonofurvicohsflnoddsisinpfogtm.

Grownd Support Equipment

] Wh!ioncndwohhwfuncﬂondmﬁngof
the F-1 data conversion squipment in the interim

‘amofm.mrmc.mwmmmu

during the report period.

Facilities

®  Point Arguello—Equipment installation for Pad }
ismnﬁallyoomphh,mdmhmhsuofﬂnn
equipments in the launch and operations building
cndmvlcobundlngmundqmcyofﬂnduoof
tbonpoﬂwiod.ﬁndlmpodlonoflcundlucndz _
was held on 12 May. All deficiencies are in the

'proeusofmodionandyilbocompkhdnrlyih

. Pigmre 7. Over-ull view of Pad 1 & Point Arguello. Installation of lannch blum‘toii-.; contvol, and

grosnd and service equipment bas been completed,




June. Installation of the Pad 2 launch monitoring con-

" fes forlhomﬁonhasboonmplohd and the
trol system and ground handling and service equip-  project is being adverlised for bid. Completion of
ment is in progress. . the support facilities is scheduled for December,

with the exception of the radome structure for the
Tracking and

, UHF antenna receiver No. 2, which is scheduled for
support facili- completion in August 1941,

® New Boston, New Hampshire,
- Data Acquisition Station — Design of




Figare 1. Annt’: coucpt of MIDAS
:ddhtc (rig

:
e
o
?r

nhrlo (ngh)
A" second siage ‘

‘

-
1y
EET
§n

.w

!. ucoun STAGE

Woeight-——
Inert 1,534 1763
- Peviood equipment 36 _ 1aa1
. Orbital 47% 3404
c— Impuise Propellants 6423 12,950
Fuel (UDMH)
Oxidizer (IRFNA)
. Other 806 758
GROSS WEIGHT (1bs.) 11,809 17,112
Engine YiRS1-Ba-5  XLR$!-Bo-9
Thrust, Ibs. (vac.) 15,400 16,000
Spec. Imp., sec. {vac.) 77 290
‘Burn Time, sec. 120 240
Restar! Provisions No Yeos

' .’\'\ e
. NN N DESTRUCT
: \\\ CHARGE
' ATA LINK LNose CONE™-TM EXIT~-EQUIR™-OXIDIZER .
SHIELD-/ ANTENNA  SEPARATION ANTENNA COMPT. TANK TANK
. NOTE: AGENA "A" configuration. ascept SOOSTER—ATIAS ICBM
for solar paddies (AGENA “p~ oanly}. Waeight—Wet 15,100
Fuel, RP.1 74,900
' Onidixer (LOX) 172,300
' ' GROSS WEIGHT (Ibs.) 262,300
: - El'i MA 2
: Thest (Ibs. vac.) Boost 356,000
. . Sustainer 82,100
' Spec. mp. (sec. voc.) Boost 206
Susiainer 310




ENTER ELLIPTICAL ORBIT ‘BBNF'BEN:H'kt
PERIGEE OF , ‘
COAST ELLIPSE Jie 180° COAST-\ o
. m—— —
\ ) B R
7
AGENA , | |

IST. BURN ' ,
‘\ 150 N. 1.

VERNIER SEPARATION &

_\' SHORT COAST
( /-—SUSTAINE i

BOOST

Figare 2. : attitude reference. Also governs velocity magnitude and
Lasnch-to-orbit trajectory for flights 3 and subsequens. Opti- - direction by inertial guidance system monitored by borizon
mum ATLAS boost, guided by radio-inertial sysiem. scanner. Orbitel astitnde maintained by reaction wheel and
AGENA ascent (coast, barn, codst, second barn) provides LAS jolis.
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PROGRAM HISTORY

The MIDAS Program was included in Weapon
System 1171 when WS 1171 was transferred
to the Advanced Research Projects Agency.
ARPA subsequently separdted WS 1171 into
the DISCOVERER, SAMOS and MIDAS Pro.
grams, with the MIDAS objectives based on
an infrared reconnaissance system. The
MIDAS (Missile Defense Alarm System) Pro-
grom was directed by ARPA Order No. 38,
dated 5 November 1958 until fransferred to
the Air Force on 17 November 1959. An
ARDC development plan for a ten flight R&D
program has been approved. This R&D pro-
gram_should make possible the achievement
of an operational system by 1943,

jou
.
L

Figure 3.

Pf%:d MIDAS syssem. Fowr sasellises spaced equidisians i sach of
#wo orthogonal planes at 2,000 n.m. alsitude. Provides maximum cov-
erige of USSR with mimimum number of satellites, : PO

G2




S .

gore 4,

biting satellites detect infrered radiations
uilte lb’ Soviet ICBM’s in powered flight.

* of missiles launched and lewnch location,
ection of travel and burnin characteris.
2 MM‘/ above shows pmhbiiuy of at least
e satellite detecting am ICBM
neh in each of the illustrated 1e

* USSR. These prodabilities are based on
metric comsi /

DAS

imately the num.

erations,
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TECHNICAL HISTORY

The MIDAS infrared reconnaissance payload _

is engineered to use o standard laynch
vehicle configuration. This consists of a **D*
Series ATLAS missile as the first stage and the
AGENA vehicle, bowered by a Bell Aircraft
rocket engine as the second, orbiting stage
{Figure 1). The total payload weight is
approximately 1,000 pounds.

W IOCHTIA

L

CONDITIONS:
2,000 n.m. altitede

ind
Engla
North Pocific

Thcﬁmtwqoffbohnmﬂighfsuudtho
AGENA “A” vehicle programmed fo place
the payload in o circular 261 navtical mile
orbit. Subsequent fiights will utilize the ATLAS/
AGENA “8" configuration which will be pro-
grammed fo place the payload in a circular
2,000 nautical mile polar orbit.

8 vehicles in polor orblt
Readout stations

L
| 1 I |

c3




.- e

Figare 5.
) Safc‘;h‘ﬁd version of grosmd

shows

ldcdgmm:tddzdlnplay

been launched.

ICBM ATTACK SITUATION

VERIFIED

CONCEPT

- The MIDAS system is designed fo provide

confinuous infrared reconnaissance of the
Soviet Union, Surveillance will be con-
ducted by eight satellite vehicles in accu-
rately pasitioned orbits {Figure 3). The area

under surveillance must be in line-of-sight

view of the scanning sateliite. Mission copa-
bilifies are shown in Figure 4. The system is
designed to accomplish Inshntonpom read-
out of acquired dala by at least one of

 aLanm N oara

ATTACK

three sirategically located readout stations.
The readout stations fransmit the data
directly 1o the MIDAS Control Center where
it is processed, displayed, and evaluated
(Figure 5.J if an attack is determined to
be underway, the intelligence is communi-
cated fo a central Department of Defense
Command Post for relay o the President
and all national retaliatory and defense
agencies.

presen-

lation (lefs) for display of
itfimy‘:c"ma data. The
data is displayed on 4 TV monitor
with & map overlay, The chart below
daia flow from the readont
stations to decision-making agencies.
The MIDAS Control enter, or

asing agencies baving 4 corre-

, Can
dokmt'uvbuaaudmbba




MIDAS Launch Schedule

Monthly Progress—MIDAS Program

Flight Test Progress

® The second MIDAS flight test vehicle was
launched from Pad 14, Atlantic Missile Range, at
1036 hours, PST, on 24 May. The countdown pro-
cesded smoothly except for minor holds. Perform-
ance with respect to programmed orbital parameters
was oulstanding. Acquisition was accomplished by
every sfation.

® The high degree of success achieved in the
launch phase is demonstrated by the comparison of

programmed actual figures for ascent and orbital
parameters given in Tables 1 and 2.

PARAMETER PROORAMMED  acTUAL

Booster Cutoff 148.8 146.8
Sustginer Cutoff 238.9 238.5
Vemier Cutoff 256.7 257.6
AGENA ignition 551.6 551.1
AGENA Cutoff 661.) 660.0

TABLE 1. ASCENT PARAMETERS
{Times shown are In seconds)




-, BN
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PARAMETER PROGRAMMED  ACTUAL
Apogee 262 N. Mi 280 N. Mi,
Perigee 262 N. Mi 254 N. Mi.
Period 94.1 Min. 94.44 Min.
inclination Angle 32.64° 33.04°
Eccentricity 0.0003 0.0025 -
Injoction Velocity 25,023 fps 25,052 fps
Sotellite Life 40 months , ’
Active (baltery} Life 28 doys

TABLE 2. ORBITAL PARAMITIRS

® Real-fime display ot Vandenberg Air Force Base
during the first pass indicated satisfactory operation
of the Aerojet-General payload. The data recordings
of the first two passes, which total approximately
thirly minutes of readout time, indicate o consider-
able amount of infrared background data. This data,
unavailable until this flight, on the various levels of
natural infrared radiation background will be most
beneficial to the design of later vehicles which muyst
identify rocket exhaust temperatures. Payload data
recordings have been received from subsequent
vehicle passes, are being reduced, and will be ana-
lyzed. These resuits will be reported in next month’s
report.

Technical Progress

Second Stage Vehicle

® Fabrication of the AGENA “'B" vehicle for the
third MIDAS flight is behind schedule for a December
1960 launch date. Present work schedules indicate
a February 1961 launch for MIDAS Iii. A review is
being conducted to determine if an earlier launch
date is possible.

Infrared Scanner Units

Infrared scanner units for flights 3, 4, and 5 are
being manufacturéd by Baird-Atomic, Inc.

® The prototype Baird-Atomic infrared scanner {a
flight retrofitable unit) is undergoing the shock and
vibration tests portion of the acceptance test cycle
at Avco. Delivery of this unit to LMSD is expecled to
be delayed until mid-July.

® Alrcraft radiometer design modifications to pro-
vide more general information on background radi-
ation conlinued ot Baird-Atomic.

Figare 6. Second MIDAS flight te51 vebicle following a sac-
cm/_-l laxnch from Aslentic Missile Range Stand 14.

1
I
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- @ Inifial design of the advanced presentation unit dala and other data are returned through PICE to
: for infrared payload ground display continued at the STC for computation, display, or storage. .
General Eleciric. The first unit is scheduled for deliv- :
- ery in May 1961. Facilities

Communications and Control

- ® Procurement has been authorized for a third
Programmable Integrated Control Equipment (PICE)
unit for installation in .December os part of the

- interim MIDAS equipment at the New Bosion, New
Hampshire tracking station. This unit will be identical
to the units ot the Satellite Test Center (STC) ond h Atlantic Station—Studies are being con-

— Vandenberg Air Force Base except for a smaller finved 1o locate a suitable site for this station.

memory unit and fewer access registers. Commands PS Vcndnnborg Air Force Base—Work on the
_ from the STC to the satellite, orbital predictions and modification to the data acquisition and processing
- other data are transmitied through the STC PICE 1o building to accommodate a revised computer con-
the tracking station PICE for distribution in the station figuration started on 9 May. Completion is sched-
or transmission fo the satellite. Tracking, payload vled for 16 July,-

bRy SEERER ”




The Communications Satellite Program will investi-
gate the feasibility of using synchronously spaced
satellites as instantaneous repeaters for radio com-
munications. Under ARPA Order No. 54, as
amended, AFBMD is responsible for the design,
development, and flight testing of the complete
system, including launch, satellite tracking ond con-
trol, and necessary support facilities and ground
equipment. The Army Signal Research and Develop-

JETTISONABLE
NOSE FAIRING

ment Laboratory has been delegated development |~ PAYLOAD MAXIMUM
management responsibility for the microwave com- f_/ ENVELOPE
munications subsystem as directed by ARPA Order -1 d
54' ) . ,,',’ - \\\

The Communications Satellite Program is currently !\ { )
being conducted in accordance with amendment 3, | \ \_\ 7
(dated 11 April 1960) to ARPA Order No. 54. Under 2. '|—~SOLAR PADDLE
this amendment the previous method of accomplish- / AN e
ing- the program objectives in three progressively : \ ) ,‘

\\ 4{//
- Ss J
gy 21 -:' - ‘;“- —
Figure 1. Proposed satellite with jastisonable A

Jairing mounted on AGENA second Slage.

i - /— AGENA STAGE

RELNIRIREEY

T I‘."a‘.
I BN S TN
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integrated effort 1o which the code name ADVENT
was applied. ADVENT calls for an R&D program for
a 24-hour global communications satellite system.
Thofoasih'l‘dyefpladngh‘nidlﬁoinupudd«-
mined position in a 19,300 mile equatorial orbit must
bodomonmhd.'l‘lu:dolihmmbooopcbloof
providing worldwide communications on a real lime
bcsisofmimmfnquonduwiih a high channel
wide bandwidth capacity. Amendment 5 alse
requires the design of a single final stage vehicle for
microwave equipment compatible with launching by

Ll

either AGENA “B” or CENTAUR second stage
boosters. ,
The ADVENT program, as defined in amendment
S, will consist of the following flight tests:.
. Four ATLAS/AGENA “8* fiights, nominal 5,600
naulical mile orbits,
b. Seven ATLAS/CENTAUR flights, launched from

the Atiantic Missile Range into 19,000 mile

equalorial orbits, .

c. Three flight tests, using payload space on
NASA ATLAS/CENTAUR R&D flights Number
4,5, and 6.

Figure 2, Initial design of final stage vebicle.
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Monthly Pngms—-COMMI.INICAﬂONS
SATEALITE Program '
Technical Progress

Microwave Communications Equipment

® Representatives of AFBMD, Space Technology
Laboratories (STL), and Army Signal Research and
Development Laboratory (USASRDL) attended o
coordination meeting on 10-12 Moy. Drafis of work
siatements were reviewed, satellite interface areas
involving the communication equipment were dis-
cussed, and consideration was given o coniractor
relationships. . _
® - A microwave communication subsystem integra-
tion meefing was held on 25 May at USASRDL,
ottended by General Electric, ST and AFBMD per-
sonnel. Present scheduling concepts were discussed
for compatibility with the program. Critical interface
relationships requiring immediate resolution were
defined. Plans were formulated .for a USASRDL
antenna engineer to work directly with G.E. vehicle

. structure engineers in arriving at a firm configuration,

®  Final specifications for ground antenna, ground
terminal and satellite terminal have been completed.
One contract will be placed for development, fabri-
cation and installation of the 60-foot automatic
tracking ontenna system for the ground terminal
equipment. A second contract will be awarded for
the development, fabrication, testing and instaliation
of the microwave communications equipment for the
satellite and ground terminals. Work statements and
specifications for the antenna were completed and
requests for proposals mailed on 24 May. It is
expecied that requests for proposals on the com-
munications equiment will be mailed to bidders on
3 June.
®  Procurement daia is being processed for award
of a contract to Varian Associates for the develop-
ment of a prototype high power X-band tube for the
ground terminal equipment.
Lawnch Vehicles
® A summoary was prepared for ARPA on the
ATLAS/CENTAUR capability to place a final stage
vehicle into a 24-hour circular equatorial orbit at
105 15 degrees west longitude assuming various
final stage vehicle propuision capabilities. Resulis
with propuision capability of zero and 1000 feet per
second are given in paragraphs 1 and 2, respectively,
as follows;

1. Assuming a launch trajectory in which CENTAUR
second burn period occurs at the first northerly cross-

ing of the equator; and with zero velocity deficiency,

the ATLAS/CENTAUR combination can place 818

The estimated weight of an R&D final stage vehicle
with zero propellant for velocity deficiency, and with
o capability for lunar perturbation compensation is
806 pounds. This system does not provide an opera-
tional indexing capability.

2. Assuming a launch trajectory in which CENTAUR
second burn period occurs at the first sovtherly cross-
ing of the equator, and with 1000 feet per second
velocity deficiency at separation, this vehicle com-
bination con place 1170 pounds into orbit with o
3-sigma certainty of success. The estimated_waight
of an R&D final stage vehicle with propellant to make -
up a velocity deficiency of 1000 feet per second,
and with no propellant for lunar or solar perturba-
fion compensation is 988 pounds. This system does
provide an operational indexing capability.

Final Stage Vehicle

® A work statement has been completed in rough
draft form to reorient the General Electric Company
final stage vehicle contract in accordance with the
24-hour mission defined in Amendment No. 5. The
draft has been coordinated informally with ARPA,
General Electric, USASRDL, and AFBMD. Although
final coordination has not been accomplished, this
work statement and its annexes will require very
little revision when a development plan has been
approved, assuming no major reorientation of the
program,

® A report has been completed on a feasible tech-
nique for attitude stabilization and earth reference
acquisition of the final stage vehicle following second
stage separation. The acquisition technique devel-
oped in the report is being simulated on an analog
compuier fo analyze quanfitatively the over-all sys-
tem behavior for variations in the filter characteristics
and in internal disturbances,

® A study has been completed and a report is
being prepared of the cumuiative offects {stored
momenium per orbit) of solar radiation pressure on
the final stage vehicle. Equations were derived both
in terms of body coordinates and internal coordi-
nales. The second approach yields a simpler expres-
sion, but still requires numerical integration for
quantitative results, i

" Ground Stations

®  Site surveys have been initiated on the East ond
Waest coasts of the United States to determine svit-
able localions for ADYENT ground stations. Topo-
graphical studies of the middie Atlantic area are
being made by air to insure meeting the line-of-sight
requirements.
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Flight tests of the three ABLE-1 vehicles in 1958 con-

firmed the feasibility of using this three stage vehicle
fo launch satellite payloads on interplaneary space
probe missions. Objectives of the ABLE program
were further defined in AFBMD proposals submitted
to NASA and ARPA late in 1958. In October 1958
NASA, given cognizance over the effort, requested
AFBMD 1o proceed with the ABLE-3 and two ABLE-4
projects. In February 1960 NASA authorized the
two-flight ABLE-5 (ATLAS boosted) program. The
lunar satellites will be launched late in 1960. Gen-
eral objectives included demonstration of vehicle and
communications copcbilily and performance of scien-
tific research experiments over interplanetary dis-
tances. A four stage vehicle was selected .consisting
of a THOR or ATLAS first stage, an ABLE second
stage, ABL 248 solid propellant third stage and the
satellite vehicle fourth stage. A hydrazine engine
with multi-start capability was developed for the
ATLAS boosted vehicles to permit midcourse vernier
control and fo provide conirolled thrust to inject the
vehicle into orbit about another planet. Solar cell
auxiliary power equipment was developed with o
useful life period in excess of one year. An extensive
network of ground support siations was established,
the most powerful of which is the 250-foot antenria
at the Jodrell Bank Experimental Station, University
of Manchester, England. Central control and data
computation is accomplished at the Space Naviga-

Figwre 2. ABLE-3 thivd stage and

load (above) with solay paddles ully
extended. Drawing of extremsel oggmd
:"I‘)il achieved by -3 (. &P RER

E2

fion Center, Los Angeles, California, with other mili-
tary and NASA centers assisting in tracking and
telemetry according fo the specific requirements of
each mission. The flight histories of ABLE-1, ABLE-3,
ABLE-4 ATLAS and ABLE-4 THOR are summarized in

‘the following paragraphs, followed by a description

of the ABLE-5 projects.

All.!-:l{l'hi: four stage flight vehicle was launched
from the AHantic Missile Range on 7 August 1959,
The vehicle consisted of a THOR booster, a- second
stage using the AJ10-101A rocket engine, a third
itogo powered by the ABL-248 A3 engine, and o
fourth stage consisting of the payload and an injec-
fion rocket. In addition to carrying a highly sophisti-
cated payload, the ABLE-3 flight was used to
demonsirate the validity of the ABLE-4 vehicle and

component configurations. All phases of the launch- 4

ing were successful and the advanced scientific
observatory satellite was placed in an exfremely
elliptical geocentric orbit about the earth. Trajectory
and orbit were essentially as predicied with devia-
fions in apogee and perigee occurring on the more
than nominal side. The payload was the most sophis-
ticated to have been placed in orbit by this nation
at the time and contained provisions for conducting
13 experiments in space environment and propaga-
ton, A wedilth of valuable data was obtained from




fransmit crude television images of the far side of
the moon. This was the first flight in which an ATLAS
ICBM was used as the booster for o multi-stage

ABLE-4 THOR vehicle was launched on 11 March
from the Atlantic Missile Range and succeeded in
placing the PIONEER V satellite info a solar orbit.
At its closest approach 1o the sun, the satellite will
pass near the orbit of Venus, and return to intersect
the orbit of earth ot its greatest distance from the
sun. The vehicle consisted of o THOR first stage,
ABLE second stage with AJ 10-101 liquid fueled pro-
pulsion system and an STL guidance system, and an
ABL248A-3, solid fuel third stage. The 95 pound
Payload contains instrumentation for conducting

amEaN

Figire 3. ABLE-4 ATLAS vebicle configuration drawin and photo o
¢ vebicle installéd on Alﬂ' lasnch pad, ‘ b 4

- satellite telemetry until the last fransmission was
received on 6 Ociober. It is believed. that the satel-
lite, while yet in orbit, is incapable of generating

sufficint power for transmitting signals due to solar
paddie domage suffered during initial paddle exten-
sion and the resultant unfavorable sun “fook"’ angle.

ABLE-4 ATLAS— This vehicle differed from the
ABLE-3 only in that an ATLAS ICBM was used as the
first stage instead of o THOR IRBM. The unsuccessful
launch of the ABLE-4 ATLAS occurred on 26 Novem- -
ber 1959. Structural breakup resulted in the third
stage and payload parting from the vehicle approx-
i imately 48 seconds after launch. The ATLAS per-
formed as planned over its entire powered flight
trajectory. The frajectory of this flight, from ‘the
Atlantic Missile Range to the vicinity of the moon,
was established to achieve the tightest possible cir-
cular lunar orbit consistent with the highest proba-
bility of success. The final burnout conditions were
- to have provided an inertial velocity of 34,552 feet ,
per second. The payload was designed fo investigate - Figare 4. PIONBER Vv satellite vebicle b.;‘bom in_orbital flighs

space environment and propagation effects and to m;dm soler sasellite wes lasse from “AMR os 11
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[
.. D. Sarellipe Vohicle
. Gross Weight 44X
3 " Gross Weight {Bumowt) 2341
] Specific Impulse {vac) 230 sec
Theust jvoc) 1831
C. THmD STAGE ABL 243-A9
Gross Waight W4
Gross Weight {Svmout) 427 b
Specific Impuise fvac) 250.5 sec
fvac) . 3100 iy
8. szcomnp STAGE AJ 10-101
Gross Waight ’ S73
Gross Weight {Burnout) 18161 b
Specific impulse {vac) 268 sec
~ Thrust lvu_cl 7575 Ib
TS A A FRST S$TAGE ATLAS D~
Gross Weight 266,390 16
Gross Weight {Bernout) 1,790 b
Threst (S. L.} 316.5 sec
Specific Impulse {voc) Sustainer 81,863 Ib
f Thrust lv,u:) sm‘;im;, 2920516 sec
M‘ llpulu vac] Booster sec
\\ e Specific Impulse (S. L.} Booster 347,787 Iy
‘ R Figure 3. ABLE-S gebicle. configuration draving and
g ] stage and payload confignration (right). Trajectory of
is shown in rawing (below), _
tont ' ; H AT TIME
scuo.nh.ﬁc experiments rol_md to magnetic field and ::"T". Y
radiation phenomenon in deep outer space. Also :
included in the satellite is a 150-watt fransmitter \ -
which is expected to Permit communications between
the satellite and earth over an approximately 90 \
million mile range, \
ABLE.5 \
\
The ABLE-5 program provides for launch of iwo \
ATLAS-ABLE vehicles to place satellites into lunar

orbils late in 1960. A proposed ATLAS/ABLE lunar
program was submitted to AFBMD by NASA on 4
Februrary 1960, following discussions between
AFBMD and the NASA

in January,

Program Objectives

1. Place a satellite into lunar orbit with an apogee
of 3,000 naulical miles and o perigee of 2,000
nautical miles.

2, Maintain adequate earth-satellite communica-
fions and establish communications parameters for
future space probes.

3. Demonsirate effective guidance system per.
formance, Particularly for the satellite vehicle,

4. Successful condyct of payload experiments.

E4

Goddard Space Flight Ccntﬂj »

THIRD STAGE
ENGINE.

SECOND STAGE
SEPARATION
PLANE

Md” list. Third
3 into Isner orbis

LEGEND
————— PATH OF MOON
== == ABLE-S TRAJECTORY
T == == SATELLITE OR®IT OF MoON

SUNLIGHT
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Program Vehicle (see figure 5)

First Stage—ATLAS series D missile Generl Hectric/
Burroughs Corp. Mod 3 guidance sysiem,

Second Stage—ABLE vehicle with Aerojet-General
AJ10-101A propulsion system. '

Third Stage—Allegany Ballistic Laboratory ABL-248
solid propellant rocket, unguided, spin stabilized by
spin rockels fired at termination of second stage
thrust,

Fourth Stage (Satellite Vehicle)—Space Technology
Laboratories designed, incorporating an injection
rocket capable of being restarted four times to
increase payload velocity and two times 10 decrsase
payload velocity. The satellite also contains a telem-
elry system (capable of confinvous operation), four
solar cell paddles, and scientific equipment for con-
ducting the experiments. Satellite vehicle weight is
371.6 pounds.

Launch and Powered Flight

These vehicles will be launched from the Asiantic
Missile Range on a trve azimuth of 92.5 degrees.
ATLAS performance parameters have been based
on resulls obtained from series D R&D flight tests.
Parameters for all four stages are shown on figure
3. Final burnout is programmed fo accur 23,290,000
feet from the center of the earth ot an inertial
velocity of 34,552 #./sec.

Orbital Characteristics

Major Axis ............. 0.209848 x 10° feet
Eccentricity ............. 0.245859 degree
Orbital period .......... 765.4 minules
Apolune ............... 4,303 nautical miles
Perlivne ............... 2,605 nautical miles
Duration of eclipses . .. ... tess than 90 minutes

Payload Experiments {See table 3J)

Scintillation Counter and Pulse Height Analyzer—
measure eleciron energy (greater than 50Kev per
particle) and proton energy (greater thon 1.0Mev
per particle).

lon Chamber and Geiger-Muller Tube—fiux and
rate data for electron particles (greater than 1.25

* Mev per particle) and proton particles (greater than

25 Mev per particle).

Proportional Counter Expoﬂmonlemmurq inte-
grated intensity of cosmic ray parlicles: electrons
{greater than 12 Mev per particie). and portons
(greater than 70 Mev per particle).

Spin Search Coil Magnetometer and Phase Com-
parator—map the magnetic field (rormal fo vehicle
spin axis) and investigate very low frequency secular
magnefic field variations. Phase comparator circuit

-uses Spin Search Coif and Flux Gate inputs to deler-

mine magnetic field direction relative to inertial
space.

Flux Gate Magnelometer—measure magnetic field
paradliel o vehicle spin axis.

Micrometeorite Flux and Momentum Experiment
—count impacts of micrometeorites and interplane-
tary dust particles on two differing thresholds.

Plasma Probes Experiment--measure the energy
and momentum of streams of protons having energies
of the order of a few kilovolts per particle.

Ground Support Program

Atlantic Missile Range—track vehicle for first 14
hours after launch {(except for a three hour period
starting a few minutes after liftoff), provide ATLAS
guidance, provide first vernier correction for payload
stage.

Manchester, England—track vehicle for 7 hours,
starting 13 minutes ofter launch, provide second
vernier correction for payload stage {and additional
corrections as required).

South Point, Hawail—Transmission of commands,
including vernier corrections as necessary.

Milistone Hill, Massachusetts—track vehicle for 7
hours, starting 13 minutes after liftoff,

Other support stations include, Singapore, Goldstone,
JPL and NASA siafions, and the SPAN center at
Los Angeles.




Mﬂymnu—-mm
ABLE-4 THOR (PIONERR V SATELUTE)

The PIONEER V satellite was placed into an elliptical
solar orbit on llMorchouoonmituocpodfrom

the earth’s gravitational pull. On 25 May, the satel-

lite was 11,919,700 miles from sarth and was travel.
ing at a velocity (relative fo the earth) of 11,380
miles per hour,

Telemetry

@ On 16 May, a definite decrease in the amouns
of transmission prior to undervoltage cutoff was
noted. All evidence indicates o failure of one of the

capable of a total of Spproximately 50 minutes of
S-watt fransmission each day. Two of the five frans-
mission periods each day are “blind” since the
Hawaiian station is unable to receive satellite telom-
etry via its 60-foot antenna, Manchester reception is
averaging 10 to 15 minutes Per period, at a rate of
1 pulse per second. ' :

® As of 25 May, PIONEER V has been in space
for 1810 hours. The S-watt transmitter had been
operated for a total of 123 hours and the 150-wait

transmitter for approximately 15 minutes, The 150-°

walt transmitter will be commanded “ON" when
reception at Manchester from the S-wait transmitter
is no longer usable, .

®  The aviomatic undervoltage controf in PIONEER v
was activated twice on 3 May when Manchester was
tracking. Abrupt termination of the signal at a ftime
when battery voltage was calculated to be low was
a strong indication of undervoltage cutoff. In both
cases, however, Manchester waited a few minutes
for the battery voliage to regain some sirength and
then commanded the Payload transmitter “ON* for
one minute in order to be certain that it was the
undervoltage relay operation and not a component
failvre that stopped transmission. This brief tracking
exercise presages tracking conditions of the future
since the “OFF” command was sent before the
response fo the “ON" command was heard,

Solar Flare Activity

® On 28 April, the Enrico Fermi Institute of the
University of Chicago alerted the SpaN Network 1o
the existence of extraordinary solar flare activity in
outer space. The transmission schedule for PIONEER v

2e | —CONFIDENTIAL

First Stage

®  The tentative acceptance date for ATLAS 80D is
6 July. Although this date represents o three ‘week
slippage in schedule, it is compatible with program
requirements. ATLAS 91D is in the initial stages of
fabrication.

Second Stage

® Fnbficoﬁonofthcrdcyiuncﬁonboxfypo-'mt
vnit and first fight unit is. 75 and 50 percent com-
plete, respectively. The first flight harness is 60
percent complete. All elecirical system drawings
have been released. :

Third Stage

® At a meeting of representatives from
AFBMD/NASA and Space Technology Laboratories °
the over-ali performance of the ABL X248 was
reviewed. As a result of this meeting the specification
for the X248A-9 engine was revised to require that
the propeliant charges . be manufactured from o
single lot of casting powder and that fighter controls
be maintained on the casting powder temperature
during the engine manufacturing process. To further
assure reproducibility of the flight engine, AFBMD
Wwas requested o procure two additional engines for
quality assurance and performance evaluation tests
at Arnold Engineering Development Center {AEDC).

® A list of procedures required for the ABLE.S
fleld operation has been Prepared and published.

~ Work is progressing -on the over-all systems test pro-

cedure for ABLE-5. Included are the flight systems
test and the guidance-link loop test.

® The first control compariment has been deliv-
ered and is being assembled as a structural test unit,
Delivery is expected in one week.

Payload

® The first production solar cell modules were
exposed fo a severe type-test environment, including
a —200°F temperature shock test followed by sus-
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tained exposure in the low-temperature environment, -

On completion of the test, it was noted that some
cracking of the filter glass occurred because of the

_ low temperature. Although these cracks have littie

effect on the conversion efficiency, improvement of
the adhesive which will eliminate this problem is
underway. In addition, intemal failure of the solar
cells as a resvlt of the sustained exposure fo low
temperalure has been observed. This known charac-
teristic of the solar cells has resulted in selection of
@ lunar orbit which will minimize the duration of
eclipses,

® Sonotone has delivered one hundred cells for
the payload batteries. These cells have been graded
on the basis of results obtained in two charge-
discharge tests. The batteries for the type-test pay-
load have been fabricated and were delivered. for
installation in the Rayload. A general evaluation
test plan, modified as o result of the PIONEER V
battery performance data, has been prepared to
determine the degradation effect on nickel-cadmium
batteries of vacuum, temperature, cycling and over-
charging. A battery is being prepared for use in o
thermally controlled vacuum test duplicating the
octual PIONEER V duty cycles. The balance of the
cells for the ABLE-5 batteries has been ordered.

O A test program for the temperature controf units
has been established and is reflected in the spedi-
fication for these units. Rework of rejected femper-

ature control units can be accomplished without

significantly affecting the fabrication of complete
temperature control systems.

® The problem of payload antennas houﬁnd dur-
ing operation of the vernier or injection motors has
made a redesign of the payload antenng system
necessary. The antennas will now consist of nickel-
plated stainless steel, Delivery of this new antenna
will not delay payload assembly and test,

® ABLE-4 command receivers wers converted fo
the ABLE-5 configuration and have completed envi-
ronmental qualification tests. Work has continved on
the 2-watt transmitter for ABLE-5 and six units are
now ready for environmental tests, Modulation and
frequency stability problems discovered during early

testing have been remedied.

® The specification for converter No. | has been
revised 10 reflect the latest changes imposed on this
converter as a result of PIONEER V experience, Three
No. 1 converters have been delivered. One has suc-
cessfully completed environmental type testing; the

at this time. Three No. 2 converters have been deliv-
ered to the transmitier group for detailed elecirical
tesis,

® The type-test digital decoder, which was con-
structed from spare ABLE-3/-4 components, has been
completed and is available for installation in the ]
typo-tutpcybod.mefcbﬁecﬁonofmunitsison

©® it has been decided to incorporate a 2,000 psi
nitrogen bottie into the payload propulsion system.
Lead time on procurement of this bottle requires that
o dummy be utilized in the type-test payload. No
schedule slippage for delivery of the propuision sys-
fem to the payload resuited from this design change.
A surge chamber has been incorporated into the
Conax vaive clusters. Five complefe tests of the four
start engine system and six tests of the two start
system have been completed without failure. Addi-
tional tests are planned.

® Vibration tests of the ABLE-4 spare payload
structure, reworked 1o an approximate ABLE-5 con-
ion, were conducied to confirm the suitability

of the ABLE-5 payload structural modifications under

vibratory loads. A test was made to determine effec-
tiveness of Aqua Plaz (a paint-like coating) in reduc-
ing high frequency vibration levels at the equipment
shelf. Some reduction was experienced and vse with
type-test and flight payloads will be considered. A
soft interstage joint which performed safisfactorily
in earlier tests also is under consideration.

® Errors arising during the unconirolied portion of
the trajectory have been reevaluated for the ABLE-5
configuration. To reduce this source of error to a
practical minimum, if any changes are made to the
payload following the Preacceptance test balance
operafion, it is planned o rebalance the payload
prior to launch,

® The sequence of Payload release from the third
stage was reevaluated resuiting in the recommenda-
fion that payload separation be accomplished as
close 1o third stage burnout as possible. The present
flight sequence has been modified and payload
separation is programmed to occur fifleen seconds
after third stage burnout. A zero “'g" experiment to
observe the motion of the third stage and connected
payload after third stage bumout is being consid-
ered. This test, if conducted would provide additional
confidence that the selected payioad separation
fime is suitable.

v




Ground Support Equipment

®  The ground station equipment for ABLE-5 remains
essentially the same as ABLE-4 except for replace-
ment of digital telemetry punches with more reliable
punches and improvement of threshold sensitivity for
digital telemetry. :

®  The design of Test Van No. 4 is approximately
90-percent complete. The chassis and body of the
van have been delivered, The electrical equipment
racks are currently being installed. The design of
ABLE-5 power control and monitor equipment for the
van subsystem panels js approximately 90-percent

complete. Modifications to existing ABLE-4 equip- -

and van distribution rack.

Guidance Equﬂm

®  Two seis of guidance equations were completed
during the month, except for constants. The first set
covering the ATLAS susiainer phase will have oll
constants selected by the end of June. The second
set of guidance equations covering the ABLE stage
will have all constants selected by the end of July.
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A. THIRD STAGE-X-248 (Allegany Ballistic Lab.) l
A

. Theuet at oltitude - 3150 pounds
Specific impulse (vac) 250 seconds —_—
Total impulse - 116,400 lbs/sec '
Burning Time 37.5 seconds
Propeliant Solid 8
8. SICOND STAGE—AJ10-42 (Aerojei-General) . |
Thrust ot altitude 7700 pounds
Specific impulse (vac) 271 seconds
Total impulse (min) 870,000 lbs/sec
Burning time 115 seconds
Propeliant Liquid

€, FIRST STAGE—THOR IRBM

Threst (s.1.) 151,500 povnds c
Specific impulse (s.1.) 248 seconds
Specific impulise (vac) 287 seconds

. Burning time 138 seconds

Propellant Liquid

A

Figure 1. TRANSIT IA tbres 1tage fighs vebicle,

| TRANSIT 1A lanched from Aslassic Missile Rasge

NANBLING 2ING
LAUNCHING SUPPORT THRS

SOLAR €ELL

SUVER-ZINCG
LR 100}
SATTRRINS

NICKEL-CADMIUM
SATTRRINS FOB SOLAR
POWER SYSTEM

NYLON LACING

LACING RING . y OR-SPIN WHieNY

INC
RELEASS CASLE
{LR-100)
SATTERISS TRANSMITTER

Figure 2. Cut-away drawing of TRANSIT 14 payload (NAV 1).
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The TRANSIT Program consists of the flight testing of
four vehicles to place 200-270-pound satellite pay-
loads into circular orbits of 400 o 500 naufical
miles. The program is designed to provide extremely

accurate, world-wide, all-weather navigationa! infor-

mation for use by aircraft, surface and subsurface
vessels, particularly in relation to POLARIS missile
firings. The ARPA Order for TRANSIT 1A was initiated
in September 1958 and amended in April 1959 te
add TRANSIT 18, 2A and 28 flights. The program is
currently authorized by ARPA Order No. 97, which
assigns AFBMD responsibility for providing the
booster vehicles, lnlogrcﬁng payloads to the vehi-
cles, and flight operations from lounch through
attainment of orbit, including communications to the

~ tracking and data handling facilifies. Payload and

fracking responsibility has been assigned o the
USN Bureau of Ordnance. Applied Physics Labora-
tory is the payload contracior.
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A. 51coND STAGE—ABLE-STAR (AJ10-104)

1 Thrust ot cliitvde 8030 pounds
Spacific impulse {vac) 278 seconds

B. rast svacs—tHOR mam

Theust (. 1) 151,500 pounds
Specific impulse {s. L) 248 seconds

H Specitic impulse(vac) 287 seconds
Burning time 138 seconds
Propeliont ] Liquid

' —TRANSIT 18, 2A and 28

Total impuise (min) 23 X 10° lbs/sec -
Burning time 294 seconds
Propeliant Liquid

UPPER PAYLOAD %

PAYLOAD
(36-INCH DIAMETER)

PAYLOAD
SEPERATION PLANE

PAYLOAD
SPIN MECHANISM

EQUIPMENT
COMPARTMENT

PROPULSION SYSTEM
54.79 DIAMETER

=

/"il\\\

\

GIMBAL ¢

STAGE I/I
SEPARATION PLANE

STAGE I/l ADAPTER

STAGE I :
GUIDANCE COMPARTMENT

%20 INCH DIAMETER
TRANSIT 2A 8 2B ONLY

Powered Flight Trajectory The ‘powered flight

Program Objectives trajectory for TRANSITS 18, 2A and 28 is shown and
1. Provide accurate navigational reference informa- described in Figure . The sequence of events
tion for POLARIS launches, from launch through payload separation for TRAN-
2. Precise determination of satellite position by SIT 18 is given in Table 1.
measuring the doppler shift of satellite transmitted Payload Description The spherical paylouds are
radio signals, : approximately 36 inches in diameter and weigh
3. Investigate the refractive effect of the ionosphere between 200 and 270 pounds. Payload equipment
on radio transmissions. includes four transmitters {on frequencies of 54, 108,

: 162 and 216 megacycles), two receivers, and a gate
:o,: c:yui;:.:;‘f:o ::L;?i:ﬁ,:::fb‘:::gm::f which permits the insertion of data only when the

Flight Vehicles TRANSIT 1A consisted of three

gote has been opened ot o previously scheduled
time. Power for the first five months will be supplied

stages as shown in Flgwc . TRANSIT 1B, 2A by w“' rochcrgod by solar cells located in a
and 2B are two-sige vekiicles as shown in Figure 12-inch band around the sphere. The TRANSIT 18
Launch Plans Al vehicies will be launched from payload will also contain an infrared scanner which
Atlantic Missile Range pad 17A or 178. Lounch will operate for the first four days of orbit. On TRAN-
azimuth for TRANSITS 1A and 1B is 44.5 degrees SITS 2A and 2B o 20-inch sphere, mounted on fop
and for TRANSITS 2A and 2B, 140 degrees. of the 36-inch sphere, will contain instrumentation

for studying solar em
.., SPin-stabilized in orbit.
£ T,

".I «

F2

issions. The payloads will be
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N
Flight Time Inertial Speed Downrange Altitude
Point {seconds) Comments 1#1/sec) Distance (n.m.) (n.mJ
18 g:: Transit vehicles 18 g:: 1-8 g:: 1-A. ;::

10 10 End of vertical rise 1,346 1,346 0 0 0.077 0.077

2 167 167 . First stage burnout 13,611 12,929 - 752 %7 9.2 48.3
End of second stage

3 442 448 first burnin g period 24,539 24376 7856 778.0 200.1 203.0
448 147 f:;'.:'.' secondsloge 486 2239 4232 40000 5000 5000
5 1,504 1,462  Injection into orbit - 24,258 24,259 44163 4,130.0 500.0 500.0

FLIGHT TRAJECTORY —TRANSIT 18, 2A and 28

Orbital Performance Achievement of program

objectives is based primarily on measuring the -

doppler shift of satellite transmitted radio signals.
During the first three months of fiight, the four trans.
mitters will be operated lo obtain experimental con-
firmation of the theoreticel mathematical relationship
between the frequency and the refraciive index of
the ionosphere. Studies have shown that refraction
effects on the doppler shift can be eliminated by
using the transmission from iwo satellites. After four
months of tracking the satellite by measuring the
doppler shift of the satellite radio signal, the exact
position of the satellite at any point in the orbit
should be known. Using known orbital positions,
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ships and aircraft can then use satellite signals to
make analogous computations fo establish accurate
position. Navigational fixes of 0.1 mile accuracy are
expected 1o be obtained. :

Ground Support Stations Tracking stations will
be operated in Maryland, Texas, New Mexico, Wash-
ington and Newfoundland. First and second stage
tracking and telemetry and second stage guidance
will be provided by the Afiantic Missile Range. A
mobile fracking and telemetry van will be located in
Germany for TRANSIT 18 and South America for
TRANSITS 2A and 28. These locations were selected
as the closest sites possible to the orbit injection

point.

F3




Time Time
{sec) Stage Event (seq) Stage Event
X+ 01 I Liftoff switch activates X + 2300 ] Jottison nose fairing
Programmer starts Timesvaryin Il Stop pitch progrom
Gyros uncaged accord. with Pitch command
I Umbilicals eject trajectory, Yaw command
Arm destruct initiator X — 4290 [} Stop pitch program
X+2 | Roll program initiated X— 4415 I Engine cut-off signal
X+9 I Roll program complete Switch pneumatic coast control
X+ 10 I Pitch program initiated system on pitch, yaw and roll
' Ist step pitch rate  As required A X= <o l__Tum off hydraulic power
X+ 25 I 2nd step pitch rate  for trajectory X =~ 400 " lnitioh» coast phase pitch program
X+70 | 3rd step pitch rate  and ;:Ieioilod in X 1038 | __Stop coast phase pitch program
X + 90 I “h step pitch rate DTO , X — 1458.6 Il Start hydraulic .pouter
Autopilot gain change X — 14886 I Engine restart fire signal
Il Programmer armed Uncoge ccmluomﬂ.or :
X + 130 | Pitch program complet »X — 14916 Il Cage coast pneumatic contro! system
X+ 152 I Main engine cot-off MECO) X~100 0 _Am TPS cut-off probe (back-up)
Circvitry ormed Arm oxidizer probe (back-up)
X+1635 |  MECO backup armed Arm spin ond separation mechanism
X 11670 | MECO X — 1504.0 .II Engine cut-off signal
X+160 N Start programmer Uncage coast pneumatic control system
X+1700 1l Engine fire signal Start spin toble
Uncage thrust chamber Start timer on spin table
in pitch and yow X — 1506.0 Il Engine cut-off (back-up)
Uncage high thrust roll jets Stort spin table (back-up)
Uncage gyros X —1507.0 Il Remove spin table bolt power
X + 170.85 . Blow separation bolts X — 1526.0 il Blow separation bolts
X+ 176.0 " Start pitch program Aclivate separation actuators
Payload sepo;étion occurs
Sequence of Events—TRANSIT 1B, 2A and 28
R AT
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Monthly Progress—TRANSIT Program
Flight Test Progress

TRANSIT 1B
® Data reduction of a TRANSIT 1B experiment is

being accomplished and the resuits will be reported

in next month’s report,

Technical Progress

TRANSIT 2A

©® The Flight System Test (FST) was successfully
completed ot the Alantic Missile Range during the
report period. The vehicle is currently sealed in o
nitrogen gas aimosphere for protection. On 6 June
the vehicle will be removed from storage and the
guidance and control subsystem tests and the FST
will be repeated. The following additional checks
and modifications will be accomplished in time to
insure meeting the 21 June launch date:

1. Leak checks

2. Weight and center of gravity determination
checks

3. Equipment compartment vent modifications

4. C-Band beacon battery modifications wil por-

mit FPS-16 radar tracking from Vandenberg
Air Force Base and Holloman Air Development
Center. '

5. Re-gdllocation of {elemetry channels to provide
additional staging information.

@ The ground guidance modification is proceeding
on schedule. The first interconnection test between
the ground guidance system and the FP$-16 radar
is scheduled for 10 June. Missile-ground guidance
compatibility checks are scheduled for 13 June,

TRANSIT 28

® The project schedule has been revised to reflect
a hardware availability for launch date on 1 Novem-
ber. Aerojet-General Corporation and Space Elec-
tronics. Corporation are working to meet this revised
schedule.

® The AJ10-104 propuision and force control sys-
tem was acceptance fired ot Sacramento during the
month. This unit Is scheduled for delivery to the Air
Force early in June.

TRANSIT 2A PAYLOAD ...

The 20-inch upper sphere contains
insfrumonhﬁoq for studying solar
emissions. The solar cells and broad
band antennas {spiral stripes) can
be seen on the 36-inch sphere.

"CONFIDENTIAL ey
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The ARPA COURIER Program consists of two flight
vehicles to be launched from the Atlantic Missile
Range. The program objective ‘is to test delayed
fepeater communications between o satellite and
ground stations. The program aiso will be used to
determine the operating  choracteristics and capa-
bilities of the ABLE-STAR (AJ10-104) second stage
vehicle. The program is being conducted under ARPA
Order No. 98, dated 1 July 1959 (Project Code No.
2200). AFBMD responsibility includes development
of the launch vehicle, payload integration, launch,
injection of payload into orbit, and verification of
orbital parameters at injection. The Army Signal
Research and Development Laboratory will design,
develop and fabricate the payload, and will be re-
sponsible for world-wide ground station requirements.
Primary payload contracior is Philco Corporation.
Vehicle Description—The two-stage COURIER vehicle
consists of a THOR booster, an ABLE-STAR (AJ10-104)
second stage and a 500 pound COURIER payload.
Booster flight control is exercised by a gyro platform
and a programmer. The second stage is controlled by
a gyro used to govern engine gimballing during pow-
ered flight, Stability during second stage coast is
provided by the “on-off” operation of jet nozzles
operating from a dry nitrogen supply. The second
stage propellants are inhibited red fuming nitirc acid
and unsymmetrical dimethyl hydrazine. The engine
will have a restart capability. The 500 pound COURIER
paylood is a 60-inch sphere, containing radio repeat-
ers, storage and memory equipment, and o battery
power source. )

Flight Description—Both vehicles are to be launched
from the Atlantic Missile Range. After first stage burn-
out, the ABLE-STAR vehicle will place the payload into
the desired trajectory and then shut down. The second
stage and payload will coast to the desired 650 nay-
tical mile orbital altitude. and the ABLE-STAR engine
reignited to attain orbital velocity. The orbital “angle
of inclination will be 28.5 degrees from the equatorial
plane. The orbital period will be 110 minutes,
Payload Objectives—Storage and memory elements

in the payload will deliver messages, upon command,

to each of three ground stations; as well as exchang-
ing “real time” information when the satellite is within
line-of -sight of two ground stations. During these peri-
ods a ground station can relay messages direct 1o the
next ground station, through the satellite simplex
repeater equipment.

Ground Support Stations—These stations will be
located ot Camp Salinas, Puerto Rico; Torrejon Air
Force Base, Madrid, Spain; and Halemano, Hawaii.
Station design and development is under conlract to
International Telephcne and Telegraph Corporation.

79.3
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m STAGE—ABLE-STAR (AJ10-104)

Thrust of altitude 8030 pounds
Specitic impulse {vac) 278 seconds
Total impuise {min) 2.3 X 10° lbs/sec
Burning time 294 seconds
Propefiant © liquid

FIRST STAGE-—THOR mem

Thrust (5. 1) lS!M pounds

Specific impulse (5. 4] 248 seconds
Specific impuise (vac) 287 seconds
Burning time 158 seconds
Propelient Liquid
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Monthly Progress—COURIER Program
Technical Progro_u

COURIER 1A
® The following modification and checks will be
accomplished prior to the 22 June shipping date:

1. Telemetry channel modification

2. Weight and center of gravity determination
checks

3. Lleak checks A
4. Post injection yaw program insertion

® The Flight Test Working Group at AMR has
recommended that the launch date be rescheduled
from 15 July 1o 19 July.

®  Checkout of the ABLE-STAR (AJ10-104) vehicle
through flight system test has been completed.
Re-allocation of telemetry channels has been made.
Transducers are being added to provide nose fairing
Pressure and additional staging information. A
C-Band battery modification to increase the battery
capacity has been completed. This will permit FPS-16
radar tracking from Vandenberg Air Force Base and
Holloman Air Development Center.

®  Aerojst-General Corporation and Space Elec-
tronics Corporation are continving component and
subsystem fabrication bosed on o scheduled launch
date of 1 September,

®  The checkout van and associated test equipment
has been delivered to Aerojet-General Corpora-
tion for checkout of the ABLE-STAR vehicle for
CONVAIRR 18,
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T'i ros

Program _Admlnhfralkn.

®  With the successfl launch ond orbit of the
TIROS payload on 1 April, AFBMD’s responsibility
in the program ended. The National ‘Asronautic
and Space Adminisiration was the primary program

- agency. AFBMD was responsible for the launch

vehicle, integrating the payload to the launch vehidle,
and providing communications to the tracking and

placed the TIROS payload info the most perfect
cricular orbit achieved by this nation up to that time
{the recent MIDAS orbit is only .00378 off a perfect
circle). For the nominal and actval Powered Trajec-
tory Flight Plan rafer to Table 1. Table 2 presents a
comparison of nominal predicted orbital parameters
with those actually achieved by the satellite.

dofo-hondling agencies from launch through attain- PARAMITER NOMINAL ACTUAL
ment of orbit, Payload design, fabrication and fest-
ing were accomplished by the Radio Corporation of Apogee 3INM 408.8 N.M.
America for NASA. NASA retained cognizance for Perigee 379.8 N.M 3783 N
operating, tracking, and recording and processing Period 98.67 Min. 99.17 Min,
of satellite data. _ Latitude of injection 42336° N, 42.277° N,
. longitvde of injection 56.90° w. 57.045° W,
Flight Test Progress inclination angle 48.330° 48.359°
® The TIROS satellle was lounched from stand | 7ot shin e tme ore
17A, Atantic Missile Range, ot 0640:09 EST, on
1 April. The three stage THOR-boosted flight vehicle Table 2. Orbital Parameters
NOMINAL ACTUAL
EVENT {Time in Seconds) | (Time In Seconds)
Vertical iift-off - 4 0 .0
Bell Telephone Laboratories (BTL) guidance begins Stage | : 90 90
closed-loop steering
End Stage I piich program 130 129.55
MECO-Stage | main engine cutoff 158.5 160.80
Stage ll separation and ignition; begin Stage Il pitch program 1623 164.70
BTL guidance begins Stage 11 closed-loop steering 1723 175.80
BTL guidance ends Stage Ii closed-loop steering 253.9 250.90
BTL discrete ends Stage || pitch program 255.5 252.80
BTL discrete spins up third stage and payload—120 rpm 268.6 265.70
Stage Il cutoff—SECO; begin coast period - 2704 267._70
Stage II-1ll separation; start Stage Il 272.1 269.20
Fire Stage il rocket 662.89 664.0
Injection into orbit 700.31 699.0

WDLPM4 212

Table 1. Powered Trafectory Flight Plex
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< formed on the second stage avtopilot and guidance

©® The pre-faunch tesling of the second and third
stages of the TIROS vehicle consisted of a series of
subsystem tests to determine proper operation and
detailed performance parameters. Following these
fests system tests were conducted for complete check-
out of the stages before shipment to the Atlantic
Missile Range {(AMR]. To provide maximum assurance
that the flight test objectives would be met, the sys-
hmmuwonpm.dmAMRto‘dmmimM
damage to the equipment had not occurred during
transfer,

® A flight acceptance fest and composite system
test to insure proper first stage opc'rcﬁon, were per-
formed on the THOR after its erection on the test
stand. Following assembly of the complete vehicle,
subsystem and integrated system tests weore per-

system. Ground electrical power was provided for
these tests. The umbilicol was connecled to permit
monitoring, of system functions. After the radiation
and interference tests were completed an integrated
acceptance test of the entire vehicle was conducted.
During, this test, the vehicle is powered by flight-type
batteries and the umbilical is removed so that data
is obtained only by telemetry and visual inspection.

@ A final check of the vehicle was performed dur-
ing the mock countdown one day prior to launch.
This countdown is also used to familiarize launch
personnel with the countdown procedures. The TIROS
mock countdown proceeded smoothly. All engine
checks and electrical checks were completed satis-
factority with the exception of the C-band beacen
check. The beacon check proved unsatisfactory and
when altempts to correct the situation failed the
beacon was removed and reworked. The replace-
ment of two tubes improved the beacon sensitivity
approximately four decibels. No other vehicle prob-
lems developed and the mock countdown was com-
pleted after having continved 1 % hours longer than
scheduled,

Lavneh

®  The launch countdown started on 31 March and
proceeded with only minor vehicle problems until
0410 EST, 1 April when a programmed one hour
hold began. Terminal count {T-35 minutes) began ot
0510 and proceeded without @ hold until T-2 min-
vtes. At T-2 minutes a hold was initioted because of

Figare 1. TIROS vebicle daring l:"ftol from Aslantic Missile
Range Stand 174 on 1 April

S —CONFIDENTIAL
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Figure 2. Photos relayed 1o trackin by TIROS payload equipment.
Geographic areas are ' the map for reference. The photos
were taken from approximately 400 miles altitude. The TIROS payload (left) is
shown mounted on the third stage. '
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Thrust at altitude 7700 pounds
Specific impulse (vac) 271 seconds
Total impulse (min) 870,000 ibs/sec
Burning fime 115 seconds
Propeliant Liquid

MIRSY STAGE —THOR IRSM

Thrust (s.1.) 151,300 pounds
Specific impulse (s.1) 248 seconds
Specific impulse (vac) 287 seconds
Burning time . 158 seconds
Propeliant Liquid

difficulties encountered with the C-band beacon.
During the hold, three LOX topping valves became
inoperative. These problems were resolved and the
countdown was recycled to 1-15 minutes. The launch
proceeded smoothly 1o liftoff which occurred at
0640:09.021, .

Flight Vehicle

® The first stage was a modified THOR intermedi-
ate range ballistic missile with the inertial guidance
system removed. The second stage utilized an
Aerojet-General (AJ10-42) propulsion system and q
Bell Telephone Laboratories guidance system which
was also used for guidance during first stage flight.
An Allegany Ballistics Laboratory X-248 solid pro-
peliant engine was used for the third stage.

Payload
® The 270 Pound, cylindrical payload is 42 inches

in diameter and 17 inches high. Payload equipment
includes two television cameras designed to observe,
record and transmit weother data. Power sources
include sixty 20-volt nickel-cadmium chemical bat-
teries and 9,260 solar celis to recharge the batteries,

The solar cells, instalied in the top and cylindrical

THIRD STAGE-X-248 (Allegany Bailistic Lab,)
-1 Thrust at altitede 3150 pounds

Specific impulse (vac) 250 seconds

Total impulse 116,400 Ibs/sec

Surning Time ) 37.5 seconds

Propeli Solid

SECOND $TAGE—AJS10-42 (Aerejet-General)

side walls of the satellite will furnish an average
output of 13 watts for the first 140 days of satellite
life. Two beacon transmitters are installed in the
satellite to facilitate fracking.

Operation

® ' Once during each orbit the satellite is interro-
gated and re-programmed from a ground station.
The Fort Monmouth, New Jersey, and Kaena Point,
Hawaii stations are tracking, commanding and
receiving data from the TIROS satellite. Use of the
Air Force facility will benefit the SAMOS and MIDAS
programs by attaining an early buildup of experi-
enced personnel.

® The two television comeras have different reso-

‘lution capabilities and coverage patterns to permit

observation of a wide variety of cloud patterns. Two
modes of TV system Operation are possible. When
the satellite is within radio communications range of
a ground station, pictures may be taken on command
and transmitted directly to earth. When the satellite
is beyond the radio communication range, camera

. Operation is controlied by a dock and Programming

circuils and the images recorded on magnefic tape
for readout during the next Pass over a ground
station.

Accomplishments

®  This flight has proved the feasibility of using an
earth satellite to provide infomaﬁon for more accu-

received indicates the fo owing successes have been
accomplished by this satellite,

1. High quality pictures taken by the wide angle
camera are being received on both the direct
and delayed readout modes.

High quality pictyres taken by the narrow
angle camera have been received on the direct
and delayed readout modes. The delayed
readout mode resumed Operafion on 2 May
after failing to respond since 2 April, the day
after launch. It is believed that a soldered
joint in the timing mechanism opened at low
temperatures. “'Soaking” in sunlight may have
closed the joint and reestablished contact.

3. All tracking command, and data readout trans-
mitters are operating satisfactorily.

4. The solar cell recharging rate is higher than
anficipated indicating that the payload will be

operational throughout its pProgrammed useful
life of five months,

»
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Project MERCURY represents ihe transitional threshold viding 14 ATLAS boosters modified in accordance
n this nation’s cumulative achievements in space with program objectives and pilot safety factors, and
research and the beginning of actual space travel by (b) determination of trajectories and the launching
man. The primary Program objective is to place o and control of vehicles through injection into orbit,
manned satellite into orbit about the earth, and 1o The division of responsibilities for this Program is given
effect a controlled re-entry and successful recovery In Table 1. Specific details of AFBMD support are given
of the man and capsule (Figure 1). Unmanned ICBM in Table 2,
trajectory and near-orbita) flights, and unmanned . .
orbiting flights will be used fo verify the effectivenass Maijor contractors participating in the AFBMD portion
and reliability of an extensive research program prior of this program include; Space Technology Labora-
to manned orbital Hlights (Figure 2). The program will tories, systems engineering and technical direction;
be conducted over o period of nearly two years. The Convair-Astronautics, modified ATLAS boosters; -
initial R&D flight test was accomplished successfully GE/Burroughs, ATLAS guidance equipment; and Rock-
in September 1959, The total program accomplish- etdyne, engines. All of these companies also provide
ment is under the direction of NASA. The primary special studies and engineering efforts peculiar to
responsibility of AFBMD 1o date consists of; (a) pro- meeting Project MERCURY requirements.
LEGEND — ©
RESPONSIBILITY: \ ‘
AFBMD e

NASA ===

. | /
ESCAPE / 7
ROCKET ] /
/ -
/ /
———CAPSULE [ /7 -
| | / (® eaLLisTic TRAJECTORY
ATLAS | ,I // TO SIMULATE REENTRY CONDITIONS
BOOSTER I NEAR ORBITAL NSERTION, MMEDIATE
\
I REORIEN'MTION, DECELERATION, REENTRY
| ATLANTIC RECOVERY |

FULL ORBIT 3~I8 ORBITS 105-115 N. M. _
: @ WEST COAST REENTRY ATLANTIC RECOVERY

divided
12 WN‘T'A—'; . WDLPM-¢ 212
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PROJECT MERCURY

NASA Responsibility -
Booster-Capsule integration
Capsule
Ground support
Recovery
r L
Flight 1 Flights
_ , 2-12
|
NASA
- Flight
éobon':fory Capsules
apsule. (McDonnell)
Ro-entfy
" heating,
dynamics,
recovery
—

Unmanned non-orbital flights

Manned and unmanned orbital flights

Launch from AMR

Earth track 33°N/33°S/Lat, (for orbital
flights)

3-18 orbits

Orbit capability 28 hours

Orbit weight 2500 Ibs.

Orbit altitude 105-115 n.m,

AFBMD Responsibility

Booster
Ams \‘D‘l

l

Modified

New guidance antennae

Thin skinned tanks

Shifted tonk bulkheads

Light weight thrust structure
Capsule separation mechanism
Interface electrical connections
LOX dome protection
Programmer Modified

Range safety destruct fime delay
Abort-sensing system

. Detects dangerous variations
Launch in tank pressures, fuel injector

‘ pressure, electrical power,
attitude and sustainer hydrauiic
pressure. Can initiate escape
sequence

Integrated countdown—including pilot insertion
and capsule countdown. AMR launch Stand 14—
adapted for pilot and capsule,

— Automatic pilot safefy equipment with
manual backup

nce pmen! modified fo
. provide: (a) real fime data, (b) additional discrete
command signals during powered flight.

(a) Baflistic trajeciory—108°
(b) Orbital trajectory—072°

Table 1. Onsline of NASA und AFBMD responsibilities in PROJECT MERCURY.,

WDLPMA 212 “CONFIDENTIAL
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mm MERCURY

AFBMD Responsibility
in support of
PROJECT MERCURY
NASA HS-3¢
includes:

Design, engineering studies

Launch support

Equipment modification Trajectory data

Hardware fabrication Missile allocation
Flight scheduling

Provide fourteen (14) Modify boosters for NASA prelim- Launch, control and define frajectories
ATLAS boosters, inary research and manned orbital of booster-capsule vehicle up to, and
flight and safety objectives, induding, injection into orbit,

Table 2. AFBMD respousibilisies in suppors of PROJECT MERCURY.,

Project MERCURY Launch Schedule

WDLPM4 212
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Monthly Progress—Project MERCURY
Filght Test Progress ’ '

® During May the ATLAS booster and the
MERCURY capsule for the second flight test (MA-1)
were delivered to AMR and are undergoing pre-
launch hangar checks. The ATLAS 50D booster and
the capsule will be mated in mid-June for the sched-
uled mid-July launch. Launch will be made from
Aflantic Missile Range Complex 14 with trajectory
parameters and test objectives as outlined in the
April report. An ATLAS R&D missile is presently
erected on stand 14 and will be launched prior to

“MA-1. Present stand loading has another ATLAS

R&D missile scheduled for launch from stand 14
between the second and third MERCURY flights.

® The capsule for the third MERCURY flight (MA-2)

will be a McDonnell full scale production model with °

live escape system, live posigrade rockets and
dummy retrorockets. The capsule will incorporate all
six primary capsule systems:

1. Communications system

2. Avtomatic stabilization and control system
3. Avtomatic reaction control system

4, Enviroﬁmontol conirol system

5. Electrical power supply system

6. Londing and recovery system

® The primary capsule test objectives for the MA-2
flight are;

1. Recover capsula

2. Determine the integrity of the MERCURY cap-
sule strucivre, ablation shield, and afterbody shingles
during a simulated normal re-entry from orbit. -

3. Determine the capsule full-scale motions and
afterbody heating rates during o simulated normal
re-entry from orbit. : :

4. Evalvate the performance of the . operating
capsule systems during the entire flight.

5. Evaluate the compatibility of the capsule escape
system with the ATI-AS/ME_RCURY system.

® The secondary capsule test objectives for the
MA-2 ﬂig&l are: )

1. Establish the adequacy of the location and
rgcovery procedures.

2, Establish prelaunch, launch, monitoring, and

“recovery procedures for operation personnel.

®  The primary booster test objectives for the MA-2
flight are:

1. Determine the ability of the ATLAS booster to -
release the MERCURY capsule at the position, alti-
tude, and velocity defined by the guidance equations.

2. Determine the closed-loop performance of the
Abort Sensing and Implementation System.

@ A secondary booster test objective for the MA-2
flight is to obtain data on the repeatibility of the
performance of all ATLAS missile and ground systems.

-~
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PROJECT 609A
Hyper-Environment Test System

PROGRAM DESCRIPTION—The Hyper-Environment -

Test Program (609A) is divided into R&D and Opera-
tional Phcsu.TboR&Dphauwmbousodhdwdop
and flight test vehicles capable of carrying 50 1o
1,000 pound payloads to altitvdes of 200 1o 7,000

ized vehicle to permit the economical performance
of flight test experiments in support of scientific
research and advanced military space system

programs.

lconany-lcllﬁlll!y-v.rmillfy— In this order
of emphasis are the three significant guides jo pro-
gram accomplishment. ECONOMY is being achieved

NOTS 100A
AJIO-4| rs,
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Figare 1. Three variations
of Project 609A vebicle
demonstrate the mission.
versasility of the program.

CONFIGURATION
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by long range planning and maximum integration
with other programs. Use of the basic four-stage,
solid propeliant, SCOUT vehicle, developed by NASA
and modified to achieve Program 609A objectives,
will effect an economy in vehicle development.
Necessary modifications include provisions for sta.
bilizing the fourth stage without spin and use of the
vehicle in less than the full four-stage configuration.
Close integration with the current ballistic missile
program will effect an economy by permitting tests
and experiments to be conducted on reguiarly sched-
vled ballistic missile test flights whenever possible
without delaying schedules. Economy in the opera-
tional phase will be exercised by the use of this low-
cost vehicle as a siandard fiight test platform to
perform scientific and military experimental research
in support of all Air Force facilities, RELIABILITY will
be oblained by a twelve vehicle R&D flight test
program, at least four flights of the basic SCOUT,
and maximum use of knowledge gained in prior Air
Force ballistic missile flight testing. VERSATILITY will
be achieved by designing a vehicle capable of being
readily adapted to o wide range of payload varia-
tions, and capable of being flown in several configu-
rations of four stages or less. This VERSATILITY results
in the following flight capabilities: (a) vertical probes
having a wide variance of payload weight/attitude
combinations; (b) boost-glide frajectories; (¢} ballistic
missile irajectories; {d} downward boosted, high-
speed re-entry profiles, and (e} full orbit to approxi-

mate maximum of 400 miles with 150 pound pay-
loads,

Program Monagement—An abbreviated devel-

opment plan, covering the R&D phase only, was

approved on 9 January 1959, Funds in the amount
of $9,077,000 have been made available for this
R&D phase of the Program only. A letter was issved
assigning management responsibility to AFMBD, with
emphasis on integrating the progrom with the scien-
tific and military research experiments conducted on
regularly scheduled ballistic missile flight tests (Piggy-
back Program). In June 1959, Aeronutronic Division
of the Ford Motor Company was chosen through nor-
mal compelitive bidding as the Payload, Test, and
Systems Integration Contractor. Arrangements have
been made for the procurement of vehicle compo-
nents and associated support squipment, modified
to meet Program 609A requirements, through NASA,
rather than through the SCOUT Program contractors.
Atlantic Missile Range facilities consisting of launch
complex 18 will be made available to the Air Force
for this program. A Project 609A division has been
established within the 6555th Test Wing (Develop-
ment) at AMR o supply Air Force technicians to par-
ticipate in the assembly, checkout and launch
operations of the R&AD phase under the direction of
the Payload and Test Contractor., An all-military
operational capability will be developed from within
this group,

Figave 2,

Fosr differens
possible asing
difforons
arvangemenss
of Project 6094
thages.
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DEVELOPMENT PHASE

Project 609A Launch Schedule

Monthly Progress—-Project 609A
Program Administration

®  The new 609A Development Plan was submitted
to Headquarters ARDC. Included is a revised devel-
opment and test program reoriented to adjust for
delays in NASA SCOUT development and permit the
Air Force to provide reliable vehicles in support of
the Navy TRANSIT Program on o timely basis. Also
included is a proposed follow-on program providing
609A support of the ARDC applied research pro-
gram. Approximately thirty lainches are program-
med for CY 61 at a cost of $19 million. ,
® A new program plan, outlining a reoriented
development and test program, in support of the new
Development Plan has been submitted by Aeronau-
fics. The new plan proposes two orbital launches
during December.

® Complete responsibility for the TRANSIT Pro-
gram has been transferred fo the Navy by ARPA.
AFBMD is now providing THOR/ABLE-STAR vehicles
to support the TRANSIT Program. Later, the size of
the satellite will be reduced ond 609A/SCOUT
vehicles will be provided for launch support.

® A request for $1,060,000 was submitted fo
Headquarters ARDC for design and construction of
additional facilities at the Atantic Missile Range to
support the follow-on ARDC operational program.
Approval was received for expenditure of $60,000
for design of facilities with indications that the one
million dollars for construction would be made avail-
able later. '

® Because of increased hardware and systems
management cosls, a request for additional FY 40
funds of $1,043,000 was made to Headquarters
ARDC. AFBMD was requested to determine the abso-
lute minimum amount required to support the devel-
opment and fest program up fto 1 July without
serious detriment to the program. Following NASA’s
agreement to defer its requirement until July,
$223,000 was still required to fund the Aeronuy-

 fronic Contract through June. This minimum funding

for the 609A Project has been promised; however,
o program funding deficiency of $1,043,000 still

" exists.

®  Purchase requests totaling $587,000 for rocket
motors, transtainers, and airframes to be procured
through the NASA has been initiated. Purchase re-
quests for $728,000 were initiated for procurement
of payload carrier and systems integration from
Aeronutronics.

Technical Progress

® The first full-scale guided SCOUT launch by
NASA is scheduled for 18 June. An apparent soly-
tion of the hydrogen-peroxide second stage control
systom problems permitied the launch date to be
moved up one week.

®  Successful rocket motor destruct tests have been
conducted using XM-33 and ABL-X254 motors for
the 2-3-5-6 configuration vehicle. These tests were
performed to meet Range Safety requirements ot the
Atlantic Missile Range. A linear charge-destruct test
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of the Aerojet-General SENIOR motor for the 1-2-3-4
configuration has been: scheduled at Edwards Alr
Force Base in early June. '

® The first launch of an unguided, 2-3-5-6 con-
figuration 609A vehicle is scheduled for late in June,
A decision by AMR Range Safety for a vehicle
destruct system waiver will not be made unfil com-
plete dispersion data and corrected trajectory data
are provided. Aeronutronic will furnish the dispersion
data by 10 June and trajectory data by 17 June.
Yehicle componenis ang ground support equipment
for this flight are arriving at AMR on schedule.

® Additional development testing of 609A rocket
motors has been conducted. A successful test was
completed at Arnold Engineering Development Cen-
ter (AEDC) on an ABL-X254 10 verify corrective
action taken to solve nozzle blistering problems. A

test is scheduled for 10 June ot AEDC on a unit com-
posed of an ABL-X254 motor, section “'C* airframe,
and peroxide control system. This test will provide
information on peroxide control system operation in
a low density atmosphere and vibration information
about the motor. '

®  An Aerojet-General SENIOR mofor was success-
fully fired after completing an aging and cycling test
at Sacramento.

Facilities

® The Architect-Engineer Evaluation Board has
selected a-contracior to design additional facilities
at AMR for the 609A operational program. The de-
sign is scheduled for 31 August completion, with the
construction coniract to be issued on 1 October.
Beneficial occupancy date for the first assembly
building is 1 February 1961.
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DYNA SOAR

The DYNA SOAR program will explore the possibili-
ties of manned flight in the hypersonic and orbital
reaims. The program will proceed in three major
steps from o research and test phase to an opera-
tional military system. In step one, a full scale, mini-
mum sized manned glider will be developed. A
modified version of the TITAN ICBM will boost the
glider into hypersonic flight at velocities up to 22,000
ft/sec. In step iwo the glider will be tested, using a
more powerful booster to achieve orbital velocities.
This phase may be expanded into an interim opera-
tional weapon system providing all-weather recon-

A 34'g"
A ouDER 39" )
A ] Weight 9,500 Ibs, 2
ﬁ-——"—l—, Wing Area 3303q. #1, [
5. TITAN SECOND $TAGE
Thrust (Ibs, vac.) 80,000
Initial Weight 45,700
Burnout Welght AN
«B C. TITAN FiRsT sTAGE Yo
Theust (Ibs, sea level) 300,000 ns'3
Initlal Weight 117,800
Surnout Waeight 9.251 7
i [
- FIRST $TAGE MODIFICATIONS
@ Stabilizing Fins Added
@ Skirt Section and Interlonk
Section Modified ond Strengthened
(o} SECOND STAGK MODIFICATIONS
© Ignition Prior fo Seporation
® Propeliant Tonks Copacily Increased
® interionk Section Strengthened 84'4q"
Figare 1, DYNA SOAR svebicle configuration
drawing and specification liss,

naissance and satellite interceptor capabilities. The
objectives of step two are fo test vehicle performance
between 22,000 #t/sec and orbital velocities; and

. to gather re-eniry data from various orbits. Step

three will provide an operational weapon system
with a vehicle that will operate primarily in a hyper-
sonic glide, be able to moneuver within the atmos-
phere, and be able to make a conventional landing
at a predetermined site. The capability of DYNA
SOAR type systems to perform these programmed
missions appears attractive as o result of studies
made to date.
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Step one includes twenty manned flights with the
glider being dropped from o B-52, five unmanned
launches, and eleven manned launches from the
Allantic Missile Range (AMR). The first unmanned
launch is scheduled for September 1943 with one

ond one-half month Span between launches. The

manned flights are programmed fto start in mid-1944
with a two-month span between launches,

The range from Wendover AFB, Utah, to Edwards
AFB is adequate instrumented for the tracking ‘and
telemetry required during the air launched tests of
the DYNA SOAR glider. Instrumentation sites for the
AMR launches will be located at Cape Canaveral,
San Saivador, Mayaguana, Antigua, Santg Lucia,

. be provided: at Fortaleza,
ward Islands; and Mayag

ment. AFBMD is responsible
subsystems,
requiremen
responsibili

NASA

] vana,

Steps one and two of the
ore fo be conducted by the U
Ipation. USAF will provide
management and technical

launches. Landing facilities will
Brazil; Santa Lucig, Wind.
Bahama Isiands, :
DYNA SOAR program
SAF and NASA partic-

the over-all program
direction, with WADD

er-all system manage-
for the booster, booster
ground support equipment and booster
ts of the launch complex. WADD will have
ty for glider and subsystem development.
will provide technical sup
and operation of the

port in the design
glider in obtaining basic aero-
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Monthly Progress—DYNA SOAR Program

Program Adniinistration

® The DYNA SOAR Program is sfill in the prelim-
inary planning stage and it will be some time before
the assembly of hardware begins and component
or subsystem tests are started. On 13 May, Marfin
Companywasnoﬁﬁodhprocudwifhihdrporﬁon
of the Step | contract including design trade studies
and booster hardware program planning. On 20
May, Aerojet-General Corporation was notified to
start on design trade studies in support of the Martin
Company and booster engine program plchning. A
Systems engineering and technical direction con-
tractor for the booster System is presently being
selected. Specific areas of progress include:

1. Statements-of-work for the associale contrac-
tors (Martin Company and Aerojet-Genergl Corpora-
fion} have been Prepared and approved,

2, The booster performance specification has
been prepared and approval is expected in July.

3. The detailed programs for carrying out the
design trade studies have been established.

4. The contractors have orgdniud the adminis-
irative and engineering staffs required to support
the DYNA SOAR Program.

® During the design competition the contractors
completed many preliminary design studies fo sup-
port their proposals, With the selection of contractors
essentially completed, design data is being ex-
changed and a high degree of cooperation in soly-
ing interface problems has been exhibited. Design
trade studies are being conducted in many areas,
among them are siudies to determine optimum
booster fin configuration, booster structural rein-
forcement, staging methods, and booster-glider
interface. Many of the studies will be completed
within 90 days and summary reports, including
recommendafions, will be submitted 1o BMD/WADD
at that fime. These reports will become part of the
preliminary design dala for the selected design.
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ADVANCED SYSTEMS STUDIES

1. The Advanced Systems Studies Division has sov-

eral space studies in progress. The purpose of these
studies is to determine the military missions and
mode of operation in space. For the purpose of
study, space has been divided into three broad
areas; earth orbital, lunar, interplanetary. Studies
in the lunar and interplanetary area are being man-
aged and directed at AFBMD. There are two studies
in the Lunar area: SR 192 (V) Strategic Lunar Sys-
tem, and SR 183 (U} Lunar Observatory. There is one
study in the interplanetary area: SR 182 (V) Strategic
Interplanetary System.

2. The objective of SR 192 is 1o determine a military

Posture in the lunor area which is defined as the
surface of the moon and the area in its surrounding
gravitational field. This is a broad conceptual type
study which will examine all facets of military opera-
tions such as offensive, defensive, and supporting
systems. This study was funded with $600,000 in
Fiscal Year 1959 and final reports from the con-
tractors are duve at AFBMD by February 1960. In
addition 1o the three funded contractors working on
this study, there are three voluntary. coniractors.
Consequently, the totai effort being applied is esti-
mated as equivalent to one million dollars,

3. An obvious military requirement in the lunar area
will be a surveillance and intelligence collection sys-
tem. Therefore, SR 183 (U} Lunar Observatory was
initiated to examine this problem. The objective of
this study requirement is to determine a sound and

logical approach for establishing a manned intelli-
gence observatory on the moon from which the
entire earth and its surrounding area can be kept
under continuous surveillance. All sarth orbital sys-
tems can be monitorsd and enemy activities in space
and on the lunar surface can also be waiched, All
possible types of sensors and their probable ranges
will be examined. This study will also include the
means of logistically supporting and establishing the
lunar base, This study was funded with $420,000 in
Fiscal Year 1959. Three contractors were funded
ond three additional contractors are performing the
study on a voluntary basis. Consequently, it is esti-
mated that this study has the equivalent of $1.5
millions being applied fo it.

4. The interplanetary oreq is being studied under

SR 182 (U) Strategic Interplanetary System. The

objective of this study is to determine the possible
military missions and the type of equipment neces-
sary for operations in the interplanetary area. This
area is being studied separately from the lunar area
because the operational problems involved appear
to be somewhat different, the distances are much
greater; our present knowledge of the area is lim-
ited, therefore, special types of navigational and
propulsion systems will be required. This study was

* funded with $285,000 in Fiscal Year 1959 which

has been distributed among three contractors. Con-
tractors’ final reports are due at AFBMD in Feb-
ruvary 1960. .
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