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Reference Basic Document, Page 7, Paragraph 2-6, Payload Explosives· 

-2-6 Sol Rad Payload Explosives 

l~ • Payload Spin-Up 

a. Explosive Valve 

Con.ax Model SFV-22M 

:Maximum no fire current: O .15 AMP 

Minimum fire current:. 1. O AMP 

Bridge resistance: 0.9 OHMS_ nominal 

Two (2) required per vehicle 

b~ Control Rocket 

Atlantic Research Corp., Type P /N MARC 3-0. 3KS5 • 

USF 706 Squib 

Ma.ximuni no fire current: 0. 25 AMP 

Mininum. fire current: • 0. 50 AMP 

Bridge resistance: 0.7 to 1.4 OHMS 

Four ( 4) required per vehicle 

2~ Payload Separation. 

a. Explosive.Cutter OA-A6 

Ordnance Associates 

Double Bridgewj.re Type 

Bridge resistance: 2.7 om~ i Q.6 

Maximum safe no-fire: O.l AMP for 5 min. 

• Minimum all-fire: LO AMP 

Actual fire voltage: 12 V.D.C. 

Two (2) required per vehicle 
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b. Dim.pl~ Motor Type DM 25N4 

Manufactured by Hercules Powder Co. 

~uble Brid.gewire Type 

Bridge resistance: 0 .• 35 OHM t. oao 

Maximum no fire current: 0.5 AMP for 30 sec. 

Minimum fire current: 2,0 AMP 

Recommen.ded fire: 5.0 AMP 

Four (4) required per vehicle (timer initiation) 

B. ~ference Basic Document, Page·n, Para.graph 4-31 Pay-load Telemetry 

4-3 Sol·Pa.d Telemetry 

l,~ Frequency: 1o8;.09 ~c 

Power output: 100 milli--wa.tts 

Modula ti.on: .AM 

C;, ~erence Basic Document, Page 15, Para.graph 5-3-d-6,7, Vehicle Stage Assembly 

Fourth Step .. The Sol Fad Payload will not be required at the Spin Facility 
, . 

for dynamic balancing of the·fourth stage. 

D;. Reference :aa,sic Document,_ Page 201 Para.graph 6-l, Installation, Connection, 
and Arming of Explosive Devices 

6-l General 

l, • Description 

The explosive valves and: sp~n-up rockets have their terminals _shorted 

thru resistors inherent in the firing circUit design. A mechanical 

SE!para.tion switch also in the firing circUitry provides an "open" in 

the firing circuit until released from the separation ring by ~jection 

of the pa.yl:oa.d. 

2 
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Spin rockets wiVals~ be provided ~th"~fl1hg ~"'=hing connectors 

which will be removed~~ immediately prior to normal system plug 

connection just p~ior to nose fairing instal.J..ation. 

In addition to the above, an ordnance ":f:'lighti1 plug is_ provided. 

Th.is plug is requ:lred to complete the ignition batt·ery circuit and 

is installed only i:mmediateJ.y prior to nose heat shield installation • 
. 

. The basic firing circuit is described by Figure (1). 

2. Description 

The Sol Re.d Payload Separation System consists of a mechanical cl.a.mp 

arrangement attaching the payload to the separation ring. Release of 

the cl.a.mp device is by initiation of two (2) explosive cutters. This 
. . 

is accomplished by an integral battery-timer arrangement including 

saf'e/arm relays mounted on the f'ourth stage motor head near··th~ 

separation ring. Figure (2) r·epresents the simplified payload 

separation circuit. The safe/a.rm. relay-control function is by hard 

lines to the bl.ockhouse arming console. (Vehicle-launched in the 

armed condition). 

The timer is actuated by signal f'rom a hold-out switch on the fourth 

stage separation plane~ The timer is set .for payload release sub­

sequent to fourth stage burn-out (0 to 30 ·min. timer). 

Actual payload ejection is mechanical by release of compressed spr~ngs 

at sepe.ration ring upon clamp explosive cutter ignition. 

3~ General safety precautions established by range policy and described 

by aection vr of the Ba.sic Document a.re to be c_omplied w1 th. 
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4. Ordnance requirements ·for an aborted operation for the payload _are 

as follows: . 

ao Safe the payload separatio;i safe/ann relays at _the arming 
console. 

b. S-witch Telemetry to external power - telemetry off. 

c. Remove electrical. circuit "flight" plug from payload~ 

d. Install shorting plugs on rocket motor connectors. 

E ~ Ordnance Test Gear 

1~ No voltage checks: 

A high impedance voltmeter plugs into satellite in pl.ace of rockets and 

conax valves. Indicates safe condition~ 

2. Continuity check: 

50 - 0 - -50 microa.meter plugs into ordnance items: Indicate~ con- .J 

tinuity of ordnance devices by providing damping for meter movement. 

3. Circuit Operation check: 

• 6 li$ht bulbs and their assoc_iated three connectors plug into satellite 

in place of ordnance items. Indicates circuit operation by lighting 

light bulbs. 

F. Checkout Procedure ~ Satellite 

1~, All ordnance plugs open~ 

2~ Keepers on-separation switches to simu.la.te launch condition •. 

3~ Flight Plug installed. 

4~ No voJ..tage check at each ordnance plug. 

5~ Light bulbs connected to ordnance plugs. 

________________ Approved for Release: 2024/06/08 C05025871 
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.6~ Keeper taken of:f con.ax valve separation switches. Conax valve lights 

should light. 

7. Keeper taken off' Rocket separation switch. Rockets lights should not 

light. 

8. Flight_ plug out~ . 

9. Keepers back on separation switches~ 

10~ Saf'e f'light plug-in~ This plug does not have pin 11 connected to pin 12, 

and also does not have pin 13 connected to pin 14. 

ll. Keeper taken of'f' conax valve separation switches. Con.ax valve lights 

should not light. 

12~ Keeper taken off rocket separation switch. Rocket lights should not 

light. 

13~ Application of command signals~ Rocket lights should not light. 

14. Saf'e flight plug out. 

15. Light bulbs disconnected from ordnance plugs. 

·16 •. Continuity check of cona.x. valves and rockets. 

17. Mechanical instal.lation of con.ax valve spin-up system. 

18. Mechanical installation of' rockets. 

19. Rocket shorting plugs • installed. 

20. Safe flight plug installed. 

21. ·.·No voltage checks at ordnance plugs. 

22. Final electrical connection of conax valves. 

23. ·Safe flight plug out. 

24~ Transport of satellite to pad. 

25. Mechanical installation of' satellite to structure on rocket at pad.· 

This is equivalent to putting keepers on all separation switches. 

Approved for Release: 2024/06/08 C05025871 
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26, Flight plug i~stalled. 

27~ No voltage check at rocket plugs. 

28. Removal of rocket shorting plugs • 

. 29 •. Electrical conn~ction of rockets. _ 

30. Nose Fairing inst1;1.lla.tion~ 

31. Launch~ 

G~ Checkout Procedure - Payload Separation 

l. Circuit Operation Check 

a. Before ordnance hookup,- both timers will be operated by manual 

start, the time interval measured, and the presence ?f the proper 

voltage at the bolt-cutter connectors measured with a special voltmeter~ 

'lhe safe/arm. rel.ay will be operated at this time to show application 

and removal of the firing potential at the bolt-cutter connectors. 

(This measurement should be ma.de with the f'light batteries connected 

for flight and the se:pa.ratiori. microswitch in :the unsepa.rated condition·.) 

b. Operation of the firing ci.rcu.i ts for the dimple motors "in the two 

timers will be observed by replacing the timers with a test box in­

cluding· a voltmeter, and simulating closure of the separation switches 

( Sl and S2) ... Flight batteries a.re to be used, and the safe/ann relay 

will be operated to demonstrate application and removal of the firing 

. potentials~ 

2~ Ordnance bridge wire continuity measurements will be ma.de using a- zero 

center 50 micro amp meter connected across • each wire in turn. • Continuity 

is indicated by damping of the meter movement. This measurement· :will 

..___/ 

be ma.de prior to ordnance instal..1ation~ J 
I . 

8 
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The bol.t cutter brid.ge wire resistance will be measured from the 

• blockhouse after ordnance hookup through the jack J510 ( see Fig. 2). 

Prior to ordnance hookup, a no voltage check at each ordnance connector 

will be made as follows: 

a. Separation switches Sl, and S2 nrust be in unseparated condition. 

b. All ordnance connectors either disconnected or connected to 

ordnance test box. 

c~ Both Raymond timers are reset to the latched start condition. 

d~ Separation system batteries are then connected as for flight. 

e~ The safe/arm relays Kl and K2. are operated from safe to arm and 

returned to safe condition while obserV"ing voltmeter at each 

ordnance connector. Indication should be no greater than 0.5 

volts across any fir.lng circuit or from either side of any firing 

l...,_, circuit to ground~ 

f. Ordnance connectors are now placed in the fllght configuration, and 

any further observations are made from the blockhouse monitor panel. 

H. Vehicl.e Countdown 

A detailed time schedule for the test procedure outlined will be in- • 

cl.uded in the final countdown for the vehicle operation. Tests will be 

. performed by competent NRL payload personnel. 

~g~ff ~~t~~T~ M 
9. 
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5170-27: ELD: Je. 
mu. Prob P.06-29 
s:it~: 3 3 9P 

I~ P/titv, 6,-z._ 

e'rm:a: Director, u. $. naval f-{ueeareh La'boni. toey., Wa.shi.n,gton 25, D. C'. 
'lor Chief, Bureau or Naval llie&l)QnS ( Ced& RT) 

Subj: Solar ff.adiation :4» Ogemtiunal .Requirements 

Enol: (1) SOL VAD scout Opera,tloruu Eequ1.Nmeut$ {Payload Appendix) 

1. Encle-aure (l) is 1.nteruled fol' uso i:U, the .f1ool. pre~t.l.on of th.a 
OperationAl fwq~i•:t'fil~nt:o ~nt .for ~ Solar ~adiati·ett Scout 
Proaram. • 
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SOL l~ SCOUT Operational Requirements (Payload Appendix) 

1. O General Information 

1.1 Operational Control 

Payload 

a.. Martin J. Votaw 
Code 5170 
U.S. Naval Research Laboratory 
Washington 25, D. C. 
Telephone: JOhnaon 3-6600, ext. 2611 

b. Mr. E. L. Dix 
Code 5171 
U.S. Naval Research Iabcra.tory 
Washington 25, D. C. 
Telephone I JOhnson 3-6600, ext 2611 

1.2 Range Time Utilization 

Payload work_ for la.uuches will be accomplished in two week 
period prior to each launch. 

launches a.re scheduled f'our per year beginning with Scout 111 
in April 1962. 

Countdown will not exceed ten hour period and will include 
payload installation to rocket after vehicle electronic 
systems test and be.fore final ordna.n.ce hookup. Detail 
:payload countdown items will be supplied to program four 
weeks before each launch. 

Prelaunch payload radiati.on tests \.rill be scheduled -with the 
range on a day-to~a.ay basis. 

• L 3 Program Objective 

To study solar em1asions in the X-ray and ultra-violet 
regions in an ·attempt to understand the mechanisms of solar 
activity that p.roduce disturbances in the earth I s ionosphere. 

1.4 Program Description 

Small satellites may be utilized to provide simultaneous 
monitoring of aol!U.' emissions in as many as eight wavelength 
ba.nde. Tbi!:I ca.pa.b111 ty will allow an ident1f'ice.tion of the 
type of emis1B1on and. the magnitude of the change that might 
be associated ·w-ith such solar events as flares, prominences, 
and sun spots both on the disk and on the limb. A c0mpa.:r·ison 
ot satellite data with optical data and radio coII11:D.WUcat1on 
data provid,es a tie .. in of the satellite data with fields of 
interest to the Navy. 

Approved for Release: 2024/06/08 C05025871 
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Small spinning satellites vi.th simple FMAM continuous telemetry 
are designed to-operate :f'r0111 EJOlaJ" cells and provide a 
monitor of the solar emission for ma.a:, monthe in orbit .. 

1.5 Program Vehicle Description 

The program is baaed on utilization ot the improved Scout B 
and a prograde PMR launch to place a 75 pound payl.oad into a 
500 nautical mile circular orbit. ' ~ 

1 1. 5.1.2 Payload drav1ng (See attached photograph) 

1.5.2 Telemetry System 

soa.r Radiation 4B contains a continuously radiating 
telemetry transmitter with the following characteristicsz 

Frequency: 108.090 Mee :!:2 Kc 
MQdulation; Amplitude 
Pewer Output: 100 mw 

Also contained in the payload is a command receiver 
as follows: 

Frequency: l.38.o6Q Mes !3 Kc 
Sensitivity: -90 dbm 
Bandwidth: tl.O K(;S 

- l. 5. 5 Ordnance Item.a 

Located on or 1n the pia.yloa.4, are the following: 

(a) Four (3) MARC-3, Type 0.3KS5 control rockets for 
payload spin. 

(b) Two (2) Conax valves, Type SFV-22M ex.plosive 
valves for payl.oad de-spill,. 

Located between the payload. and the fourth stage 
moto1• a.s part of the separation mechanism a.re the 
follew1ng: • 

(a) Two (2) 6rd.nance Associates Type OA-A6 explosive 
cutters on fli{Ylt clamp. 

( b) Four ( 4) Herc~es ,owder Co. , Type t:M25N'4 Dimple 
motors as part of Raymond timers. 

1.6 Range -Users G:round Instrumentation 

A complete ground staGiQn providing for ~eception, recording, 
and data reduction will be provided by the U. s. Naval Research 
Laboratory. In addition, a. ~ommand transmitter and associated 
equipment will be utilized to transmit command tunct:1.ons to 
the satell1 te during th_e launch checkout procedure. 

,; 
-· 2 -
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Range timing will be required at the ground station dunug 
the launch countdc:nm. 

l. 6 .1. Transm1 tter 

VHF transmitter 
Manufacturer - General .Electronics Laboratory 

Silver Spring, Ma.ryland , 
.Frequency: 138.o60 Mc t2 Kc 
Power: 50 watts 
Moaula.tion: AM, ,fuldio tones 

1.6.2 Receivers 

a. Recei ve.r Type 390 
Ta:petone Converter Type TC 136 
Frequency: 136.890 Mes ±3 Kc 

(Tracking Beacon) 

b. Receiver Typ~ 390 
Ta.petone Converter ·Type TC lo8 
Frequency-: loB. 090 Mes ±3 Kc 

(Sa.telUte teiemetry) 

1 .• 7 Summary of Planned Frequencies 

a.. Satellite Telemetry: lo8.090 Mes t3 Kc 
b. Tra.ck.:L.ng Beacon: l-36. 890 Mca ±3 Kc 
c. Command: 138.060 Mca ±3 Kc 

2.0 Data 

2.1 Metric Data. 

2.1.1 Metric launch data 

NR 

2.1.2 Metric Midcourse data 

NH 

2.1.3 Metric Orbi.tal and Space Data 

InJe~t1on para:aieters are required by l'UU. as soon &EJ. 
a:vailable lil.fter launch .. 

2.;l.4 Metric terminal -data 

NB 

2.1.5 -Other metric data 

Approved for Release: 2024/06/08 C05025871 
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2.~ Photographic :Requirements 

None 

2.3 Telemetry­

NB 

2.4 Other data 

NR 

3.0 Meteorological. Services 

No satellite req~irements 

4.o Support Instrumentation 

One phone line to SOL RAD ground. instrumentation trailer is 
required. In addition, MOPS communication from the trailer to 
blockhouse, a1'ld :range timing si~vJ.8.le in the tra.iler- will be 
required. 

Approved for Release: 2024/06/08 C05025871 
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SOL MD scour Operattonal Requ:l.rementl!I (Payload Appendix) 

1.0 General. Intol'E.t1on 

1.1 Ope:ratioruu Control 
Payload 

a. Martin J. Vota,r 
Code 5170 
lT. s. Na.val Research La.borat,ory 
Wa.shington 25; D. C. • 
Tel.ep.'l\one :- Jehnaon 3-6600, ext. 26.ll. 

b. Mr. B. L. Dix 
Code ~71 
u. s. Jll'aval Re-siaarcb laboratory 
w.ashi.ngtcm 25, D. C. 
Telephone, JOhnson 3-66oo, ext 26il 

1.2 Range ~!me Utilization 

Payload v-ork tm• lmmchei:J ii1ll be aecomplishE!c. in tvo veek 
period pdor tc each laun.cb. 

Ie.uneb.ea arei achedu.led tour per yem.· beginnio.g lli tb. Scout lll 
1n April 1962. 
Countdown ·1itill mot e1tceed ten hour peried fllld vill include 
p.!1.yloa.d inst&.llation to rocltot af'te1• vehicle elect,ron1c 
6.,11stems test aud b~fore fi:nal ordnance .hookup. Detail 
payload countdw-n. 1tema t-.'1.ll be &lilpplted to progrwn four 
w.~eks before eae~ launch. 

PrelAunch pa.yl.OllLd l'acUation teate wil.l be r,cheduled 'it1 th the 
ni.nge cm a day-to-day bas1a. 

1.3 Program ObJect1ve 

To study solar emiasians 111 the X-ray and ultra-violet 
regions in an. attempt to understs.nd the meehan1mns ot solar 
activity th&t produce d1sturbuces in the eartb 1 ~ ionosphere. 

l. 4 Program Deeer1pt.1on 

Small satellites 1iB1" be utilized to provide aimltane:ous 
monitoring of solar emiaoi.cme in as u,.ny .aa elght ve.velength 
bands. Thie ca:pabili ty will al~ e.n identification of the 
type or emisaion and the :magni tud.e of the chauge t.b.a't, might 
be associated with such solar events as flare$, prom:tnenceo, 
and oun s:pots both on the 41.sk and on the limb. A comparison. 
ot satellite data t-11 th optical. d.ata ancl radio eomaiunication 
data providee a tie-1.n or the satellite data 'flith fields of 
intere~t to t;he uavy·. .. 

Approved for Release: 2024/06/08 C05025871 _____________ _ 
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Small spinning s&tell1tes v1th s1mple EMAM continuous telemetry 
are· des1e;Dced to operate fl•om o-olar cells and provide a 
monitor of the solar emission tor many months in orbit. 

1.5 Program Vehicl.e Description 

Tb.e program is baaed on utilization of the improved Scout B 
and a prograde PMR launch to place a: 75 pound payload i:nto a 
500 nautical mile c~rcular orbit. ~ 

1 1..5.1..2 Payl.oad dre.v1ng (See attached photograph) 

1.5.2 Telemetry System 

Solar ED.41ation 4B con:taJ.ns a. cont1nu.q)Usly radiating 
telemetry tratt$l'dlitter w'ith the toU&a1ng cbaracteristicst 

Frequency: 108.()90 Mes !2 Kc 
Mi;)dulation: Ampl.itude 
Po-.rer Outpu.t: 100 mv 

Also containe4, in the payload is a comma:ad. 1:~ecei ver 
a.a follovs: 

Frequency: 138.o60 Mes :3.Kc 
Sensitivity: •90 dbm 
1-,ndilidth: ±10 Kea 

l.. 5. 5 Ordnance I'tems 

Located on or in the _payload, are the :following: 

(a) Four (3) W~C-3, Type o.3K35 control rock.eta for 
payload spin. 

(b) '-1\ro (2) Co~x valves, Type SFV-2224 explooive. 
va.lveu for payload de•epin. • 

Located betvee,u the paylc:>ad a.nd the f'ourth st&~e 
motoi· as pnl"'t, ot the separation mectrulism are the 
following; 

(a.) Two (2) Ortmance Associates 'i'ype OA-A6 ex:plos1ve 
cutters on flight clamp. 

( b) Four ( 4) llerc$.s. Pt;,wder Co .. , Type IM25N4 D1119le 
motors as part of Ba)'JilOJld ti:mers. 

1.6 ltauge Users Ground Instrumentation 
A emaplete, ground •ta~,ion providing for recept!.1on, recording_, 
and data reduction vlll. be provided by the U. 8. Naval. lesearcb 
Lflboratory. ln addition., a co:wmand :tn.nsmitt~r a-.rui anocia.ted 
eqtiipment rill be ut1ll2-:ed to transmit COJllimlrtd tunetions to 
the satellite during t~ la:unch checkout p.t"Ocedl.lre. 
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Range timing w1ll be required a.t the ground station during 
th.e launch countdwn. 

1.6.1. Transmitter 

VBF transr.d tte1· 
Manufacturer .. General Electronics laboratory 

Silver Spring, :Maryland -, 
Freque.m.cy: 138.o6o Mc ±2 Kc 
Pmrer: 50 watts 
Modulation: Ll-41 Audio tones 

l.6.2 Receive2·e 

a. Receiver Type 390 
Tapetone Converter Type TC 136 
.Frequency: 136.890 Mes t3 Kc 

(Tracking ~eon) 
b. '.aecei ver Type 390 

Ta.petone Converter Type TC lo8 
.Frequency; 1o8. 090 Mos .t3 Ke 
(Ss.tellite telemetry) 

1.7 Su.umary or Pl.anned .Frequencie~ 

a.. Satellite 'I'elemetey: lo8.090 Mes ±3 Ke 
b. Tracking Bea.con: 136.890 Mes t3 1\c 
c. C~: l,38.o6o Mc@ 1:3 Ke 

2.l Metric Data 

NR 

2.1.2 Metric Mid.course data 

:tffl 

2 . .1.3 Metric Orbital and Space Data. 

Injection parameters l1U'e requ.1-red by NP.La.a soon as 
aw1J.a.ble ~~ter lmmch~ 

2.1.4 Metric terminal. data 

fi'R 

2 .l. 5 Othffr metric data 
NR 
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2.2 Photogra.:phic Jritequirements 

None 

2.3 Telemetry 

NR 

2. 4 Otbe1· d$ta 

lffi 

3.0 Meteorological. Servtcea 

No satellite requirements 

4.o Support !nstrwnentation 

One phone line to SOL RAD groWJd instrumentat1•on trailer 1.s 
required.. In addition, MOPS communieat1<.)ll from the trail.er to 
blocltb.01.2$e, ar.ui r3.nge timing s1.~e.ls: in the tr.a.iler 'Will be 
required, .. 
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