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1. Following the submission of FY .66 estimates, reference (a), the ---
comptroller asked for an explanation of the differences as reflected in the 
previous estimates contained in the submission for FY 64 and 65, reference 
(b). Enclosure (1) tabulates the comparative items for discussion. 

2. Payload costs totals show an average of $4. 009 M for FY 64 and 65 and 
FY 66 is slightly lower or $3 .. 755 M. De~d _comparisons are as follows: 
electronic totals - Y'l 64 and 65 average -~- ·~Kand FY 66 ·$995K. 7103 and 
7104 launches were in FY 64 and FY 65. 7105 la:iu:nch will be in rY 66. A 
tabulation of the complexity of the instrumentation is shown below: 

FY 64 Yf 65 FY 66 
7103 7104 7105 

Number of satellites 3 4 4-
Number of satellites axis stabilized 0 2 4 
Number of rf data bands in collection system 12 32 41 
Number of conventional diode-filter bands 12 23 24 
Number of bands employing tunnel diode 0 9 17 

amplification 
Top frequency band 4000 Mc <ZJ500 Mc 14,800 Mc 
Number of bands above 4000 Mc 0 10 15 
Number of bands which allow 0 1 9 

measurement in 1-1/2 db steps 
Number of bands in whicl measure- 0 1 10 

ment is made 
Number of bands having choice of two levels 0 0 7 

of sensitivity selectable 

a. From this tabulation it is evident that to average the costs of elec­
tronic equipment between 7104 and 7105 is not fair since 7103 only covered 
twelve rf bands and 7104 covered thirty--two bands. Also, 7104 ineluded 
the first tunnel diode amplifier development to permit the extension in top 
frequency and maintain adequate sensitivity. In 7105 this was even more 
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difficult to 00 s~ere exceeding the state-of-the-art in going to 
14,800 Mc and the development costs for these units were very costly:-' 
The instrumentation listed for 7105 is, to say the least,an ambitious program 
engineering wise. Development of this more complex hardware results in a 
considerably. greater cost for research and development of these units. 

CLb!i :,d· -f..n e. .::,cU~-i. e. + h 0,.1..,~ i--i 
b. Stabiliza Hon cos ts are hi-gh-er s,.~ four satellites will be stabilized 

instead of twod 1:-R1::13=i.1dm_o.5:t---clBflhl·iilg the sos-ts. 

c. Power supply systems ,-Th meet the requirements for the inclusion 
of more bands of rf coverage and other sophistication such as stabilization 
of all satellites, require considerably more power supply capacity. To 
accomplish this has required the design of a new satellite structure which 
is twenty-seven inches in 9-iameter instead of the twenty and twenty-four 
inch diametei;s.tructures previously used. The power supply capacity is 
raised from ~¥watts t?; eighteen watts, requiring more solar cells by a 
factor of approximately-~to one. 

d. Control systems - With the increased number of rf bands to be 
selected as well as the other parameters which can be read has necessitated 
the design of a new and more complex control system which will be fitted in 
each of the four satellites. There are now sixty-seven combination commands 
required in 7105 compared to thirty-four in 7104 and twelve in 7103. 

e. Compatibility and environmental testing - The more complex instru­
mentation required by the increased number of rf bands will require more 
intensive com pa tibili ty testing, ·RS.nGe-t-l:le-stRo-1-1-e.sGa-la-t-i-GH-. +h. o ~_;tit. Iii r'-rh 
l'\ C:..Lt.~ 1 •~S f-.r-t\,J"'\ ;;;;,v,,t .-.;)-¾' OJ? k~ ~1 '1 f,'o...t..p .,_ f- ~- / &>"Ver <e..o s#. 

f. Mechanical structures and fabrication - As mentioned under c. above, 
a new l~ger diamete; structure is required. This is a completely new design 
and we cannot borrow from previous design since it will be twcelve-sided in 
shape instead of spherical as previously used. 

Le, w 4,- D. . .t. ~ +s ~ "e q ;1 I ,'-<t..ct f" c:1 t-~( <1/•4 e 
g. NRL salaries and overhead - -Ra+ses-ifl-f-e<:le-i:a.l-sa-la1=-y-:13.J.,u-s-i-fl:er-ea--secl-

,e • . .. " , • 911 ~p rn i ~-e-ee-s-t-ef-f-a~-q_qppn . 
+o ;;r-c.-na>-t<.:1vtA+ S•~f>h ·i~•ct_•n.&:s_,5:.n.r, 1<!,anv> ~" , . r • 

ckD,"1c,,.h c.\/\ =,;;t,;,rr-,c:._ ~-C,o n.o P">-,1,e.,-:5 1 '1 1-h e,:t;.~ 

h. Misc. materials, travel, transportation - 'f-he-se-e0:s·t-s-Fema·in-es·sen ..... 
--1::i:a±i:¥:-~ni-- 0...(~ -:5 ·f-...s Cl r-('.l- Cl n /-J 'c r '~ Ct fr.:u:I 

3. Ground station (investment costs) have escalated somewhat due to general 
improvements and upd.a ting at the field sites ( there are a total 

a. Electronics (receiving, recording and timing) - The matching of 
satellite data streams with optimized ground station equipment has required 
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-~ uation~rather~--~ e readout and analysis systems aTe planned for CJ 
sites. These will _supplement .the ability to "flashll the presence of new or 
sen.sitive electronic activity by certain field stations to NSA and the intelli­
gence community. This is proving very effective at the single stafion partially 
so equipped 'no:w. 

b. Antenna systems - Stabilization of the ,satellite has caused polariza­
tion problems which have nece.ssitated updating o_f all sites to provide the 
optimum match on the ground to the satellite·tran_smissions. It is hoped 
that major improvements will result .in the continuity and consistency of 
data which _should simpli.fy data processing materia_lly. 

c. NRL salaries and overhead - The fabrication of material .associated 
with these n.ew antennas and other items in the updating kits at NRL will 
increase the labor costs. • 

d. Material, travel, transportation, etc. - Getting the n~w items in 
the field and in.stalled will be fairly costly. Also, we have had some troubles 
with failure of some of the major electronics items due to environmental 
extremes at some sites which ha.s peen quite costly in material costs. 

4. Facilities {investment) - During FY64 and 65 the Laboratory required 
additional facilities at the launch site which included a rather costly ane­
choic chamber. Likewise, to meet the increased requirements for secure 
working space at the Laboratory, extensive bu_ilding modifications were 
required. These are not .recurring costs; therefore there has been a sharp 
drop in these investment costs. Refinements to facilitate rapid sequential 
testing in the vacuum chamber and anechoic chamber are the principle new 
items. 

5. Services {operational) - Operational field services and computer service 
costs have risen slightly because of the necessity of more closely observing 
the stabilized satellites {we now have four instead of two). j j 

6. While these are esUmates, the Laboratory feels they are rea.sonably 
accurate. During the first three months of this fiscal year, the Laboratory 
obligated a total of $1,411,90:0, which if multiplied by four gives $5,647,600. 
During the remainder of the fiscal year there will be ~tiods of heavy obli­
gation and expenditure which will exceed the average of the last three month_s. 

7. The Laboratory requests that the ____ comptroller release- all the 
funds requested so the en.tire program can proceed on _schedule and funding 
limitations neecl not be a factor which could cause us not to meet the present 
schedule. 
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- -(DP ~J:P- OF ESTIMATES FOR FY 64, 65, 66 

(FY 64 and 65 estimates as submitted on 17 Mar 1965 were not separated, 
therefore the totals are divided by two for comparison.) 

FY 64 and 65 

I. Payload (developmental) $8. 018 M ✓ 
,A-DD 

A. Electronics totals l, 7.3'·'7'-J.~\~ 
B .. Stabilization 4.;-0 490K ~5'8 
C. Power,Systems io_3'110K 1-13 
D. • Control systems ,. t..£;765K JI D 
E. Compatibility anc:l. environmentaH?~-90K \ J4: 

testing 
F. Mechanical structures and 

fabrication 
G. NRL salaries and overhead 
H. Misc. materials, travel, 

transportation 

II. Ground Station (investment) 

-A. Electronics (receiving, record-
ing, timing) 

B. Antenna systems 
C . NRL salaries and overhead 

2260 Ki 

D. Material, travel, transportation 

880K /1 tl),lT 

60K I V,b 
325K cA4 
525K. &,40 

III. Facilities (investment) l. 433K 

A. Test equipment and facilities 1. 43 3K 

IV. Services (operational) 279K ✓ 

A. Operational field assistance J:-2~ \qg;~ 
B. Computer services ABK ffi~r.. 

$1·2. 0 M 

Average 

$4.009 M / $3 .755 M 

335K 

·9-0tK"f;1f5 1.19 OK 
3-SlK 13f :,:: 370K 

-44-0JE;f5~ 

-3{)-K e it 
j 

~1&2-K ,~ 

-2·fr0K3i~ 

721K 

721K 

139K ,.,,. 

-B-2K'1~4 
~¢(J 

$6.0 M 

17 82 K'~ 

640K 

220K 
382K 
540K 

193K 

193K 

270K 

140K 
130K 

$6.0 M 
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