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1-'r·oro.: Commruldt:.:r, u. 5. Nav'1ll Qrdr1ax1c.e 11'est, Station 
To: Director 

U. s~ .rJa:1rru.. He search .tabol-ator.1 
Wt>.sh:ti.-is-ton 25, D. c. 

Sub,1 : Ai:rc~·t Launched. Earth .~U">..l.li te. Payload In.forwaticn; requei:;t for 

F.ncl: (1) .Aircraft Lau..'lChed ~ Satellite Description 
(2) Peyload In:f'orm.a:tion -Sheet 

.1. En.closure (1) ia a brief descr-lp-i,;:i.on of' an ai:rcrai't launched. em""th 
satellite vehicle tll.a:t the Naval Ordna.'lCe Test Station has designed. It 
is entimated the:t a, vehicle of this type. can be 1nanu:fa.c-tu1~00 for appro:x;:L-

• reatel.y $65.,000. 

2. In a.dditJ.on to .law· c.ost, the ad:vantages of an aircr-dt lau.tJ.Ched satel­
lito vehiclc:i· of this des:1.gti include, fleY.ibility in lev..n,ch location and 
direction, no delays in lau.".lching due to vehicle fueling, inc.reased. relie­
cility and e .. min1mu.:r:i time for checkout OJ.'ld comrtdo1n1. T'ne ::1·!;a.t1on believes 
that these .featu.i-es can be obtained wit,h tile p1·oposed ve-.hicl.e and t..,a.t sp::-1.ee 
research :requiring small :pawlcacla can be conducted, ·more readily at ~ lower 
cost. JUth1.o"'l:lgl1 the vehicle design is si!lq)le., the feasibi1ity of some aspeeta 
of the concept can on.ly be clemonstr:::rbe.<l by fii•ii,g instrumented test vehicleG. 
It :is believed that the number o:f' exp.lore.:tory space appllc:a;:t:tons for lctr 
cost v~..hj.cl.es of tllis type would ,,ra:rrant furthe:· 'HOrk includine a develop­
ment p:rqgra.'!1 by t,he Station. A survey oi' possible payload con:figw.-ati.ons 
is there:f01~e beitlt); conducted. 'It1e pe.y1.oad environme11tal con.di t:tons e.nd 
li.mi ta;M.o:ns are es follows : 
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3. It is planned that the payload eurvey include preparation by the 
Station of· payload layouts· of existing sensors and instrumentati.on de­
veloped fO':f' the IGY program and other sc1¢nti:fic research effort that 
can be conduct~ With ~arth satelli'tes vJi thin the ca.pabili ty of the 
vehicl~. Enclosure (2) lists payload information·whicb would be help­
ful in estimating the payload flexibility and potential of the vehicle. 

4. In conducting a preliminary surve;,r of the literature it ,ms found 
that a number of people .at your actlvity are working on experiments that 
might be packaged in the payload described in enclosure (l). Lioted be­
low- are the people and their experiments as indicated by the survey. 

H. 0. Lorenzen 

~:;eeriment 

1lliermal Rndiation Reconnaissance 
Neutron Reconnaissance 
· lmd:L 0a~ ti vi ty Sa.mpH.ng 
Electronic Inte],.ligence Reconnaissance 
In~rared Re~0nnaissa.nce 
Optical Detect.ion of Ballistic· Missiles 
Night Cloud Cover 
Ionosphere Studies and 12-f'0ot Sphere 
Cosm:j.c Rays • 
Lyma.n Alpha and Hydrogen DensiUes 

5. It would be greatly appreciated. :l.f thG appropriate 1nfor1netion could 
be fj_llecl in on the enclosed farms for the experiments listed @,beve. Since 
the above information was obtained from o. document dated 10 D~cember 1957, 
it would also be apprecie.tec;I. if data 011 recently designed experiments are 
included. 

Copy 
tmt 

to: 
(w/encls) 

H. o. Lorenzen 

By direction 

2 
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NCYl'S AIRCRAFT·LAUNCHED FARTH SATELLITE VEHICLE 

The NOTS vehicle is designed. to be launched. from the F4D or the F4H 
aircraft. There will be no restrictions on launching point or direction, 
other than safety considerations for impact of jettisoned 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 w1 thout mov.ing 
parts.' Figure 1 is an outline sketch of the vehicle shoving 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 vi.thin a prede­
termined angle vi.th the local horizontal. Figure 3 illustrates schematically 
how the horizon trigger flµlctions and Figure 4 shows a block diagram of one 
channel of the programming circuit. Reliability is increased by using re­
d~t circuitry 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 vhen the 
fourth a_tage booster is fired. A typical orbit is shown in Figure 5. , . 

V . i :::· ·.• 

CONTROL SY.3"fE.lV,S JCINTLY 

ENCL03UHC: 
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INFORMA'HON SHm!."'T 

a. Type of sensor or instrument_, ________________ _ 

(1) Developed by ___________________ _ 

(2) For use on the _________ _ _ __________ program 

b. Physical Dimensions 

(1) If' available, an outline sketch is prefer.red. 

(2) Location of center of gravity ----------------
(3) Weight _____________________ _ 

( 1+) Polar moment of inertia ------------------
( 5) Transverse moment of inertia. ----------------

c. Sensor Envi.ramnental Limi ta.tions 

(l) Te!l'l1eratUl .. es., maximum minimum ---------- ---------
(2) Accele:ration -----------~----------
( 3) Vib1-e.tion, frequency and ~litu.de --------------
(4) Other _____________________ _ 

d. Electrical Characte!'istics 

(1) Supply volt.age _________ re~tion __ w ____ d.ra:l.n __ _ 

(2) Telemetry system requirements, band:w:l.dth required -------
power :required -------- operating life desired ________ w_, 

sampling rate ________ ,--' data storage l"'equired ____ _ 

e. Desired Orbit Characteristics 

{1) Height, perigee ___________ apogee _______ _ 

(2) Inclixw.tion _____________________ _ 

f. Probable frequency of performing experiment. -----------
g. Experiments tba:t should be conducted simu.ttaneously in payload packg,ge 

with (a) above. -------------------------
h. Remarks: . 

---------------...-.::i.Nec•I/\Tg,.,=sx-s,0ij,1.ij(4~ 
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