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b g A LAKE. CALIFORNIA

11ND-NOTS-2700/4 (12-58)

From: Cosmander, U. 3. Navol Ordnence Test Station

Ta: Diyector 5
’U . Nayal Research Laboratory
Washingbton 25, D. C.

Subj: Adxceralt Launched Barth Satellite Paylead Information; request for

Frel: {1} Aircraft Leunched Earth 3atellite Description
(2) Peyload Information Sheet

1. Gmeclosure (1) is a brief descripiion of an aircraft lewnched esmcth
satellite vehicle that the Havael Ordnance Test Station bhas designed. It

is estimated thet a vehicle of this type can ve wanulactured for approxi-

wahely $65,000.

2. In additicn to low cost, the ad&anuaucs of s sircreft launched satel-
lite vehicle of this design include, flexibility in launch locotion and
direction, no deleys in lzunching due to vehicle fueling, increased relis-
bility ovd a minimun time for checkout and coumtdown. The Station believes
that these featuves can be dbhiained with the proposed vehicle and that spaes
research regquiring small paylosds can be conducted move readily at s lower
cost. Although the vehicle design is simple, the feasibility of some aspects
of the concept can only be demonstrated by firing ine **m'msmmd. test vehicles.
It is believed that the wmmber of exploratory space applications for lew
cost vehiecles of this type would warvant further work including & develop-
ment program by the Station. & survey of possidble payload configurat ions

is thevefore being conducted. The peyload envirvcumental conditionsg ar
limitations are as follows:

Inclined 30-dep.
200 Statube
MHle Orbit
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Polaxr Orbit Poler Croit

Peyload Weight, 1bs. 10 15 20

{from PUD airverait)

Payload Weight, 1bs. 20 27 40

{£rom FiY aircraft)

Payload Volume, cu. in. 1,200 1,260 1,200
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Maximum temperature, °F 150 150 150

(due to acrodynamic heating)
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3. It is planned that the payload survey include preparation by the
Station of payload layouts of existing sensors and instrumentation de-
veloped for the IGY program and other scientific research effort that
can be conducted with earth satellites within the capebility of the
vehicle., ZEnclosure (2) lists peyload information which would be help-
ful in estimating the payload flexibility and potential of the vehicle.

3
4., In conducting a preliminary survey of the litervature it was found
that a number of people at your activity are working om experiments that
might be packaged in the payloed described in enclosure (1). Listed be-
low are the people and thelr experiments as indicated by the suxvey.

Hame Experiment

Thermal Raediation Reconnsissance
Heutron Reconnasissance
‘Redioactivity Sempling

d. 0. Lorenzen Electronic Intelligence Reconnaissance

Infrared Reconnaissance

Optical Detection of Ballistic Missiles
Night Cloud Cover - ’

Ionosphere Studies and lZ2-foot Sphere
Cosmic Rays '

Lyman Alphs and Hydrogen Densities

5. It would be greatily appreciated if the appropriate informetion could
be filled in on the enclesed forms for the experiments listed abeve. Since
the above information was obtained from a docwment dated 10 Decewmber 1957,
it would also be apprecisted if data on recently designed experiments sre
included.

L |

By direction

Copy to:
HRL (w/encls)

H.Q. Lorenzen
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NOTS ATRCRAFT LAUNCHED EARTH SATELLITE VEHICLE

The NOTS vehicle is designed to be launched from the F4D or the F4EH
aircraft. There will be no restrictions on launching point or direction,
other than safety considerations for impact of Jjettisoned stages and vehicle
propulsion energy limitations.

The vehicle utilizes four stages of solid propellant boosters, has
simple methods of stage separation and a programming system without moving
parts. Figure 1 is en outline sketch of the vehicle showing principal com-
ponents. Vehicle stabilization from aircraft release to firing of the second
stage is accomplished by four fins. These are canted to provide spin stabi-
lization during the remainder of the trajectory and orbiting of the payload.
Figure 2 shows the initial trajectory and sequence of delivery and firing
events. To provide a safe separation distance from the aircraft, the first
stage booster is fired 5 seconds after vehicle release.

| The second stage booster is fired at the perigee of the elliptical tra-
Jectory by the horizon sensing trigger. This device, consisting of a small

| telescope with an infrared sensing cell at its focus, is actuated by re-

| flected energy from the earth when the rotating vehicle is within a prede-

' : termined angle with the local horizontal. Figure 3 illustrates schematically
' how the horizon trigger functions and Figure 4 shows a block diegram of one

channel of the programming circuit. Reliability is increased by using re-

dundant eircuitry throughout.

Additional velocity increments are provided by the third and fourth
stage boosters, which are fired by electronic timers. Injection into orbit
‘ occurs at the trajectory apogee on the opposite side of the earth when the
! fourth stage booster is fired. A typical orbit is shown in Figure 5.
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Time Elevation Angle Altitude Velocity Range
Event sec. degree 1000/s ft ft/sec mile
1. Aircraft run-in and pull up - 0 25 750 -
2. Vehicle release 0 56 : 35 700 0
3. Fire lst Stage 5 L7 37 570 0.3
L. Begin 1st Coast 39 25 95 7,900 20
5. Fire 2nd Stage and jettison lst Stage 138 3 . ..89 6,900 150
6. Fire 3rd Stage and jettison 2nd Stage 177 OANDLE via BYENZ83 19,200 235
T. Begin 2nd coast - jettison 3rd Stage 202 ehHNTROL SYSTEM P9 27,300 329
8. Fire Lth Stage - jettison nose cone 3,200 0 6,644 21,100 12,000
9. Burnout of 4th Stege 3,203 -0.5 6,643 22,370 12,012
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Orbit Perigee
Altitude -
1000 Miles

35° Latitude
. 182° Firing Azimuth
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Initial Trajectory
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) D INMFCRMATION SHERT
- a. Type of sensor oy instrument
(1) Developed by
(2) For use on the Program

b. Physical Dimensions
(1) If svaileble, an outline sketch is preferred.

(2) Location of center of gravity

(3) Weight
(%) Polar moment of inertis

(5) Trensverse mement of inertie

c. Sensor Envircnmental Limitations
(1) Temperatures, maximmm minimum

(2) Acceleration

{3) Vibration, frequency exnd amplitude

(%) Other

d. EBlectrical Charscteristics

(1) supply voltage : kmgglatic':_n drain

(2) Telemetry system requirements, bandwidth required

power required , operating life desired 5

sampling rate , data storage xrequi

e. Desired Orbit Characteristics

(1) Height, perigee apogee

(2) Ineclinmtion

f. Probable frequency of performing experiment.

g. Experiments that should be conducted simnltesasously in payload package
vith {a) avove.

. Remazxks:
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