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From: Direct~. Naval Research Laboratory, Washington 25, o.c. 
To: Chief, Bureau of Naval Weapons 

Subj: NRL Satellite Program Costs 

Ref: (a) NAVWEPS ltr RTMB-WLC Ser 04213 of 17 Sept 1962 

1. Reference (a) requests the estimated costs on various items of the program. 

The U. s. Naval Research Laboratory's normal cost breakdowns are not available 

in all the catagories requested; however, it is felt the following breakdown should 

suffice. 

2. Satellite Dev~lopment Costs 

November Launch March Launch July Launch July-September )j 
1962 1963 1963 1963 . ,(D 

Long Lead Items 

Two Payloads Three Payloads Three _Payloads 

In-House Scientific 7,1/,I 
Costs 538K 868K 855K 

In-House Fabrication I 
,~1s 

Costs 324K 485K 476K 390K 
~9oif Procurements 914K 1,375K 1,140K 475K 

Launch Support 30K 30K 30K 00. 

TOTAL 1,806K 2,758K 2,501K 865K 7.930 

~ 
This will cover the cost of the three launches in this fiscal year plus those long 

lead items required early 1n fiscal 19 63. FY 6 t' 

3. Ground Station Instrumentation 

In-House Scientific Costs 120K 

In-House Fabrication Costs 175K 

Major Procurements 710K 

Support for Field Stations 155K 

TOTAL 1,1,0K 

These costs cover the updating of the nine existing ground instrumentation complexes 

and the instrumentation required for the new system. 
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4. Data Instrumentation Development 

. In-House Scientific Costs 

In-House Fabrication Costs 

Major Procurements 

Total 

SOK 

SOK 

350K 

Since the data frequencies to be co:vered are subject to late selection from a 

large variety of possible band combinations, llardware to match this wide choice 

of bands must be developed and fabricated, so it will be available for later 

application in a minimum 'oftihi~i:;;;:;,,,. 

s. Totals 

Satellite Development 

Ground Station Instrumentation 

Data Instrumentation Development 

Total 

7,930K 

1, !$OK 

4~K 

6. Program costs at the Laboratory are not constant level figures, therefore it 

is not possible to state these for the various tasks. Cost estimates and time 

required for major procurements are difficult to arrive at in the present situation in 

the Electronic Market. Substantial savings can be had if longer delivery times can 

be tolerated. Therefore, it is desirable to make available as much of the funds 

as possible so that these savings can be realized by placing the major procurement 

orders as soon as possible in the program. It is desirable that at least 75% of 

i, the funds required should be available in the first half of the fiscal year and the 

remaining 25% as soon after l January as possible. 
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Premises on which present p:r·ogro.m is based: 

1. Reliability of :payload operation in orbit is of prime importance. 

The required reliability can be obtained in small simple satellites 

with redundant circuits for some :f'unctions. 

2. Lead time must be sho-x-tened to an ·absolute minimum to provide the 

experimenter the opportunity to base the design of the next 
' experimenteion data .from the previous satellite in a program of m:i.ny 

launches. 

3. An a.vemge aet of engineering parameters (i.e. thermal. design, 

structure, pover supply, telemetry) ~ill satisfy 'the reqUirements 

of many experiments and therefore these should be standardized a.nd 

stockpiled to reduce lead time and cost 0£ satellites. 

4. System design is an in-house function stressing reliability and 

simplicity. 

5. Electronic components are developed a.nd bUilt "in-house'' until 

manufacturers demonstrate sufficient rel1~b1l1ty in commercial 

units. 

6. Launches of' multiple satellites on a la1'ge vehicle are preferred to 

construction of large satellites vi.th many experiments because it 

provides greater flexibility, shorter lead time and ~ill accommodate 

experiments that are incompatible wJ.th each other. Standardized 

engineering components can be utilized to provide these features. 
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Items needed to ·make· ·program ope1--at'1onal. 

l.. Planned vehicl.e program 12 months ahead. 

2. Util.1za.tion of a. devel.oped, relia.ble vehicle system $UCh as Thor­

Abl.e-Sta.r or Thor-Agena. Le.unchin£ operational. pa;,vl.oa.d.s on the 

scour vehicle during its development phase may delay the payload. 

program six to twelve months. 

3. Accelerated program ·parameters vehicle program baaei on four launches 

per year of Buckshot type providing 2 Qreb packages per launch or 

8 per year. 

4. Each Greb payload would contain (a) one omnid1rectiona.l set of a.ix 

elements each turted to two bands and (b) one dipole pair of antefana.a 

providing two band coverage. D. L. output id th short and long 

pulses on two transmitters provides output.on al.l £our channels 

simultaneously. 

5. Utilization of ·the multiple 1,ll.'l.yload principle. ('l'his rules out 

Thor Delta and SCOUT because of l.imitatione of so.lid fuel final 

at.age. 

6. A two to one expansion of ~tell.ite vodt a.t NRL is the ma.xi.mum 

that ca.n be tolerated and .still ma.inta.i.n the stated pa.ra.meten; on 

,1hieh the present program is based. 

7. 'henty additional people a.r~ required for Satellite Techniques 

Branch to do payload engi:neering. Scientific experlme:.nts will be 

dravn from many grou_pa at NRL and elsewhere. 

8. Space requirements for Satellite Techniques Branch will double. 

Total requireuient will become 6,000 square .tee't. 
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:;, Conlon'' s p.e.ople--!J_'.. . nhance tapes bet·orehand; at r•irst 
;,c" • ·Bruce "thot' ti-1~-~-~ were 4 levels of input· to Audi co, but this 

proved wrong; so possibly some benefit might a.ccrue from a 
~areful "pre-level-set" operation on the tapes; ideally, what 
is needed is e.n adjustable audico input uf 4 or so levels o 
which ie "computer set", but this is a long .;erm R&D effort 
which should probably not be attempted unless it is certain 
that erroneous audico level setting is the problem. 

says it is not the problem, but that the real trouble 
~i_s_t_h_a_t~they have c~ed (no more 704, Leesburg, Bogart) and 
now go directly from Audico into a. 7090 ••• and the new 7090 
progreme are not yet debugged ••• but thinks they will be in 
about 2 to 4 weeks. li'urther,~~~~thinks -the Audico is 
working quite well •••• & we can't disprov·e this now. P.lso, 
e.pparently.~~-~has operators wnich monitor Audico' s input 
level, and adjust it accord:i.ngly. ~--~thinks the f"irst 
2 sorts will work OK once new programs are debugged. The 
"second sort" program is giving the most truuble; Struve & Jim'. 
get their,.programmers from a "pool", since 'tney are "staff". 1 

The 3rd. part can never work until bet-c~.r data from tne sou~h. 

Possible movess 

1. (Immedie.te). Have Conlon pre-set level of tapes ••• tnis 
has a s];i_ght cha.nee of being helpful, but° also runs a risk 
of losing signal-to-noise ratio( sinc,e FM demodulation~-) 

~U~..t~~ ~~~e~1 :;p~e ~ .#~ L 
2. (Within a. few weeks) Create multiple audico input levels & 
select the proper level by a 7090 program ( this complica.tion 
should not be t~i~d ~ it is certain that it is Audico & not 
tp.e. 7090 th,;i;!; is now in trouble. f 

3. (Within a few months) Digitize ( 6 ''t}'k suggested)· all t1,1pee 
rather than use 11udico ••• first sort ngw expensive but. othe:rw~se 
this scheme might work better that a.udico ••• and the newest 
digitizers are more suitable for the job. 

4. (Within J,.2. to 24 month~) ·"1'::nhance" (by on-lin~-multiple-. 
processi~g) • the original· anrllog tapes by use of a spinning. 

~:.(hr __ ,,J.~,: ... h~a_d and thenc_e a dig~tizing scheme~ _ This i~_ "sort of ~l':1e­
•1··,•{;1~~;¥lt/,', • but we a.re getting. both a sp. ; hd. machine and ~ digi ta.l 

+,f~:nsport. for such exp~rl.!!lEmts. . • 
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and· neit~ii:b\ u%dg~1tl\_nds -the . ~.r.l(.. Howeve.J;,"-~ based. 19n 
previous experience, . a gu~ss is tn.a~•--it- i•s more probable· that 
~--~I& Struve are rightJ because they have learned quite 
a lot during the past couple of years; and, we are glad to 
sa~_,. a.re now inc~uding in their Pfog:rerns ,. number of things 
we·nave been asking for. Perhaps1~----~_could be asked to 
more publicly state a g~ess as to when his new programs will 
bt,1 debugged_, & when he ~a-xpects to have it ~orking $0. that the·: 
si~uation could be reexamined at the stated iime. • 

. . 
Incidentally, it is interesting to note that if~~~~l§. 
right, (that audico is.9i° & the trouble is.primarily later •.. 
hf;t says ~udico now works·":ovor 90i OK), then 'j;hey have !ill. 
right to be suggestingt_;tg,?-t they must g!3t the material in 
digite.1 _form! . ••. 1 
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