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MEMORANDUM 

TO: NAVINTCOM (NIC924) 

I I 

FROM: NRL Code 5614 
R.D. MAYO 

Subj: Progress Report on Program "C" effort at NRL. 
?e-i 
1. Problem Areas: 

5 July 1970 

A- Requirement fo~ )coverage from 14.6 to 15.1 GHz has been 
~---~ //- 7 

~- verbally made by NSA so 

that the emitter can be ~eopositioned 
~---------------_J 

by the spacecraft of Mission 7107. 

Discussion: In the past the receiving antenaas used by Program "C" 

4------lin this part of the frequency spectrum have had QOllection antenna 

0 
patterns which measured about 30 X 30°. This provided collection 

from the horizon (forward of the spacecraft) back to near the zenith. 

how-
o1,,. ,du~ 

The emitters which are normal~interce..B-ted by a main beam ststem 

ever do not look s__traight ups the coverage below the spacecraft is 
~titur4 A 

not being usedAin these previous 

7107 KA systems we propose to use 

"KA band" systems. Thus on the Mission 

a sectoral~horn1fn'tenna where the l' 

pattern is wide in azimuthal coverage from the spacecraft and very 

directive toward the horizon. Thus placing the emphasis on horizon 

intercepts where emitters will normally be intercepted by a Main-beam 

collection system. This change in collection antenna will give much 

~~ 
~ azimuthal coverage without addin_s.,pxpensive,XH~ power consuming 

~0rflruM (J) • 
hardware to the spacecrif~. The4 concept for Mission 7107 is that it 

L?) ,111-;1,tUkd-{r /lW'V' .a 
must be accelerated andAnot include designs which are not now in hand 

(No development dlime is to be deliberately planned for any of the , 
11i .e~c:-

ELINT sub sys tern components) , With ~- basic restrain bi the only way that 
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the NSA request can be satisfied with Mission W7, is for us to enco:rp-

orate in the companion spacecraft l1o the one which has the proposed 
• \ v.>t- u~ef_fal~ 

collection coverage fmom 14.8 to 15.1 GHz,) ~La duplicate set 

of hardware so that two-ball 

2-

coverage can be obtained. 

change in 
~ l\f(C;fZI ta-£ 

The maef"ete:r 
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1. Problem Areas: Continued.:·;._ J2-
/i/1f7lcJI& tr, 

B- Mission 7107 as the~ the past/will require some inputs 

from both NSA and the NRO before certain of the subsystems are completed 

and before the assembly period. Of particular ·impmrtance is the assign-

ments of the •~s "W", "X", "Y", & "Z" (80,120,p60, &200/usec) 

data link pulse width coding to the various collection bands and trans

mitters of each of the spacecraft. This is particularily important 

tw✓e-wu~ 
now because of the addition of a THIRD ~E-R to each of the 

spacecraft. Therefore it is recommended that this item be surfaced 

at the next Quarterly Program Review and that a working ga,arup be 

made up of one member each from NRL.(Code 5164 and Code 5170,) NSG, 

NSA_, K-46, STIC, and NavintCom_~ ___ ___Jmay...._Ge'Hei~y be ~~~.£-he✓ 

~~s.. The goals of this gmoup are two fold: (1) to determine the 

best way to utilize the third transmitter and (2~ the assignment of 

pulse width coding to all the collection systems and t4tansmitters of 

all four spacecraft. 

Approved for Release: 2024/06/12 C05026137 



C05026137 
Approved for Release: 2024/06/12 C05026137 

C. Tasking estimates for Mission 7107 are of much greater necessity 

than have ever been the case in previous missions since it will be 

possible to arrange the command system so that some commands are 

relatively easy to actuate wmile others are obscure and relatively 

difficult. It is in the interest of operational expediency that 

the overseas command systems be offered insofar as is possible 

the greater majority of the easier command opportunities. It is 

therefore essential that thexe command or Tasking groups which are 

to be used most often in the operations be of the simplest nature 

to relieve the operational burden on the sites overseas. 

In order to effect this into the design of the spacecraft commana 

systems it is essential that the most-used task groups be estimated 

well in.advance of the commencement of operations. Teeeefore it 

is recommended that a Working Group be established to make this 

estimate so the design and development of the sppeecraft may proceed. 

definiton 
D. Historically NSA has provided the/lii:xxxli:Exxi:rmx of th~ 

~---__ ______J 

increments used in the 

systems of the POPPY spacecraft. It is understood that the 

of Mission 7107 will be very similar to those employed in 7106, However 

the community that best understands the environment of the Electromagnetic 

spectrum as regards be solicited once again so that the op-
~---------" 

portunity will be available to ~enefit from any experience gained from 

misiion 7106 operations. Therefore it is requested trat NSA, NRO and 

NSG along with~------~of Code 5170 2:xxHB and Mr. Mayo of NRL 

convene before the next Quarterly Prog:ran Review 2Hli in October and 

attempt to make the recommendations relative to this assignment of~ 
~------~] incremerApproved for Release: 2024/06/12 C05026fa°i:ms • ...-4-
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M21. ~vJ,.-__,,r;..,. ,-Cic,j,· 

;-,., ~ r4 

/<'-, '? z:-....,r /4,,a , •• l JI.,., 

.,4 ,& ,, .. .,.t.,, a.G..,_;).;, 

So,e, 

---Y/1 ./VI 4 o/•., 

'° 1-).-✓ .. £ "' ~ 
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TOP SECRCT ti 1~IYJl~ij r~,' 
-•--•~-•} 1 I ~ ~~~ 

·A~:,. ;_~·fhi·:~:e€i~r;?aY~·ch~rge of &stly and redundant EOB production, (, 
·, "!/ 
---------- - e_6/_ 

should be renewed. The USIB guidance specifi~ in Section 9> 
n ... 'Qt)l I rc-s 
ea=i:.~ "sampling of known emitter subsystems in certain geo-

graphical areas to provide a measure of activity .levels, inter

relationships and usage patterns. Satisfaction of these needs· 

will also provide a data base for support of warning and indica

tion analyseso" Mission 7105 has been providing this type of data 

base for over three years on almost all weapons subsystems. 

As to the indication of costly proceseing this -is the result 

o~ collection of almost all the major weapons systems. The 

STRAWM.AN/REAPER or P-11 collection efforts are over much more 

limited weapons subsystems (i.e., less frequency coverage, less 

Jlllll\11 "' a i.' .~-

~------'---~~-----ll\, __ Approved for Release: 2024/06/12 C05026137 
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Bo The basic loeation technique for the POPPY 

·The results of the intercept 

~ 
data from the Mission 7105 need same elaborat'°n.:...t, l~ on_ e __ sq!>tracts1 ~ 

f _\!5Y\'.r 11,.t:, h1/,{te- ,~ ~0-w•, 
all of the unlocated and deleted dt&ta from the 2,180,000 separate • 

interceptsJa figure of 4,000 locations were derived which met 

the location confidence requirement11. Thia fi9Ure is ba♦i-effl-ly in t,li,~,u 

agreement with the reaulta of the bat.ch processing presented to the 
J,} ~--0 · \d'1-.,,VN •. , • 
~ ~ o" 21 November .1969-of the .domestic'1·bateh proceeaing'1 rl Nt:,,;A 

v,'1,1,C-~ ,;a); • ,rvf!~V/ _ ti 

A&nd the computer-aided manual analyeie used at theJ\~ield stations. 

The summary at that meeting was that ~he batch processing of the 

f f was producing moat of_ it'__• l~cat.~ona on stable, circularly 
,'3'-1 .. fdJ )!Te.. ~i r4 t"t"> 

ecan~·radarJ( and that the~manual computer-aid~ approach was producing 

locations on almost all of the~& eystema radars. Specifically 
_ rc(rl(_,,b ttw _ .. ---~----- __ __ 

in the batch proceesinCJ?~_.:,,theA. p.reviolie eeven __ ~~~(b~~ __ f~!~-5!'4 

1140 locationa pri_arily on) j etc._ 

The manual computer.aided approach had produced 187 . ' 
~---~ 

locations the previoua ve}3k, ho,,.,~~. the more typical 
_ Jl.J-fu fi\,t,&JvJ.i) 

about 50 per ~\ on the A 6.nknow&fl (seo attachmGnt for a~s_am_p_l_e_o_f_ 

one month tabulation) and other eolW~• ~a4ara such as 
1fa;.,faW~\ . ~--~ 

etco SinceAthat review)diacuasions ~av@ been held t~ _app~l some 

of the technique■ us4114 in the CQllipU~GZ-aided manua1fa!;!iy,,~a to the 
. -~i'JSA· . • 
batch_processin~\ In the area where pzobably the luneia errors 

exist in ~syutem, the satal¥te positions, NRL has been 

w.or.k.ing.w_it:h_ SBASUR and the llaval Wc&pone Laboratory to obtain a 
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Thia '•unt of time depends primarily on the PU of the emitter 

and increases aa the PR.I' increaaaa. Por an~ - - - - - - \visible 
I 

caae, the total time lapae required to r~aolv•.,mb~ities for a 
I ett/1fi,QJ (,) f~J ~ ,~<»,f/ 

375. ppc, :.adar is roughly 20 mi.nu.tea.• ~~~r•~"t'• much close~ 
~4'1~(10~ .. _ YJIJ.C,Yt! 'rl!\f)I~ ~ ~ 

~t~urof the-c_eatell:~ancl -ki!l~t ~! rfPlative motion with 
• a,,,,4_ ift;t,"1!{~i,u /~ ~.:__l_:ei,U4t.t~~ 4 • 
the radar does !'~t- -auj~fu from thi~ &r6bl-•• JUPY wi'il c:ontinue 

. I • 

to provide accurate ur•ambiguouo location~ Oft th• higher PRF (1000 

ppa and higher) fire C!Ontrol radars and otbara which may have high 
I-

densities ,. be rrc0veable1, or be , •popcomed•: in.' tll@lr on/off cycles. ------1 

aearch must be reviewedo For large tixed atncture• which are 
' 

recognizable in photofr,apby tb• effort ie•one of watching theae 

etructures for aa much ·,~ime ca ppamible over n• . 111'1«:h a frequency 

range aa possible.. AD a. general VSIB w~na Cly~t• element aearch 

for all ~he different UaJIB requirements on radus which in many eaae11 

a priori knowledge does not exist. This ia not ju•t the search for 
I 

.,.,,. -~.- ~. -- ~ - ,,_ ..... .,,_ . . 
:' .. -; i- - -·---·-···-· . ' -~ 
~: TA n (y r=n ;·,~;·_FT 
:1 I' '. ·- ,4$ ( 

'. 
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.exict:J.ng el8"\ente. An a.affiPl• of • tbia ~ • ~f •eueh -waa ci ta4 
. . 

. in YJ1, 111 of the draft.: fllio was tile &'~tu,,~ greater •e~~ 
"'· • . , .... , 

.corirqe of the aia■il~ d#.,s· -~, trett implicationa 
L__ _____ ~~ <, 

it-' • . . 'I f • . • . 

in~ ABM defensive poetu~e. A••~· t•·~aetec~~n of an 

extended R.P._remga Qf the .... u4 'bolow it• 
1 

olC, magnitron limitn.. 'lhia 1,. highly 1Jpi.fi.,.t • t.o the jamming . ,; 
J I '•• • ', )r ," •• ii).,, - • ~ 

Qr deception equjpuant qn • our aircraft,./· . • .,1 .. • 

fhe ideal ayatem ~14 wto)I eve~: ipr wuything all • 
' •~ • •• •. •,1• I':),~::_:•:.,!:~~•,' ...... , 0 •' ' 

tbe time, however. it ic lllpoa.eible t:q ~- •· 14ea1 $y11tem. 
. • . •• ·. J ~ ,( • •• . 

Then ar~ ~Y factor• ldd.ch at• "~tc»1 ·•"~9 aebal collection 
. ' f' 

,.yetam• collact.ing a9ainet actual rac1ilara d.axay •~ch even the 
., . 

full operation use of eyatllJl81,; have· qw&lilfi .. ~ti~n,a mu! in-, • . 

• . voJve ·yalue judgments in ·.Pro.cas•inf a#M. i•t,~·1a9. the 00ntri 0 

• • • ti •, 

. ~-tiona ar:·.:(affectivens,1e cf ayat-~···. 6As ~•:.~ obtain ·a figure-
. . ' 

•.. • • • . ' . ·~ .. ~i.;·,.· '~ : 

of-SDerit which ~a not all inelusivG,j -~t· '4f1: ·-,f ells~ ill used t.o 
I . 
f 

" '.J • 

obtain a. p~rspecti~e of the. a~st«IU in°.&: ·--~ roie· t;o ~pare (J} 
.:. ':,_, ' . . • . . • '•·.· '~-) • 

th.P: :instantaneous i:olleetioa fnqaency 'GJfiei~. the area ccll~cted. 

-~J{}le intercept time over 1:he COmuni1t 81~~-· • Jt ~-• ~rue that 
" 

.• 

"" '·~.·,-~,, .~~:· ... ··_ ... ,, . .... ·····- . . ' 

11 TOP, SECRH-} •• 
.r. 

\;.,-_ ____ ..;__.....:....., ______ Approved for Release: 2024/06/12 C05026137=---~~~-~-~=----l:""-=-





C05026137 
................. __ Ap~roved for Release: 2024/06/12 C05026137 

.. 

·• 
4 • 

"' 

,.. 

., 

,.,...r---······ .. -..... ..... -• - . . . . C") ""-if-, .. ~.; ....... 

•• l,!9!=~,~,~~~Els wo~m PAREI 

One gauge of the aaope of a ■atellite IILi!IT program ie the 

amount of frequency coverac,e amltipliect by the 9eographic area· 

coverage multiplied by th• amount cf ti.M aoveraga. Applying 

thia measure to the 10•n prog,;am, uain9 ~ta f~ 1968 (Table• 1,. 

2, 3, 4), we finda 

TOtal frequency eoverap • niulber ofpa•••• fram 

7flllt(; • .• 529248 x 106 

' .639745 x 106 71058 • 

7105C • 2.0813825 X 10G 

7105D • 2.36619 x 106 
.. 

Total• 5.616 x 106 IIBa,x·••••-, l. 
\ . 

Bach paea if 13/60 -.• long (J.3 iid.nute pas11) 

The area of covera9e 1• l.~Jl ~ io': ~ (1760,&.~. Radium Cinle) 

so the tot~l • covera~e • 1 .. 616 • 10◄\ • x •u~ x 
ll lM ·:, .. : 6 2 
60 •ua. • ~,,,1 x 10 • 

• ll·.84 a :10~, .. x BIS x 111!12 
' • ' 

• f ·' • 
l 

• ' 

,..{lfift_nv1, • 
{l~I '... "• i 
1;:~i.:,; .,_;.,. - • 
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RBLIABILI'l'Y AND ~CHNICAL COll'l'IUBJJ!I91S .. Pl l'Jlt '9U,X PROGRAM. 

,. 

Since the POPPY Program provi4ea a Satell·i.~ ILI,tT collect.ion 

System. it therefore must be evaluated primarily on it• BLill'l' con-
.. )/t-iv..V • 

tribution. However. one ahoul~ not neglect the 111C>%'& gener~l tech
'5 f .,_ 

nilogical contributions of the program. After all, it. ia only through 
1, • 

a sound technilogical base that the •better lftOQaetrap• l• ever built. 

. ' . 
POPPY ha.s provided soma outstanding ccntrllna~lon• to the state-

of-the-art· -over· its 10-year per~ocS. 8omG --• follpw1 

.J. \. t :, • 

ELINT 4ata. 7105A. dae to battery problanie, hlia·_\;cien in a ~nnlight 

only" st.a tu a for a long perioct;.. Bn9_~~--rin9 ~ •• ,, ~ ·several 

!
. 
'· 

r: 

I 

' I 

' ' 

month• ago •~ ltntiqated a-~--~~ .. ~~-~ in th- -f-" 

bat~eries to the point where, appro~tely one_ •·ti.-:,;:·• ... coaapl,o~elr ! 

normal biking waa able to IN Z'e8Wle4 ~ 1tou~ p~c :-;;;4A •• "fM-#, 
,. 

lasted four and four and a half years res;e~1v,1y_.,, The paint is that 
, . 

the de•ign team at DL has .• over the yeara. evol.Yecl a design and 

testing app~ach which yields long life sya~i, . .:~ in fact·, the POPft 

~eliability record is held up aa the b~,1• ot ~ieon_ f~r other 

l 
'• 

I 
I, 
:.,. 
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., 
a 

syetema. Int.his cont.ext, POPPY baa an enviule record. Any program, 

such ae POPPY, vhj,ch has c:onaiatantly demonstrated success in 
~ • 

I 

achieving advanced technilogioal goal• without •ac:rifice of reliabili~y 

is making a valuable contrib~tion. 

1-l • . . ·_. .. ~ • 
Technilogica~ contribution•• iiftft •••ion 7105 ia the 

. <I. •• 
t • ~ I 

ayst• under evaluation some of ite techn~lotioal contributions should 

be pointed out. Mission 71051> wa• the firat_U,!f epacecra_~t ~ fly a 

data etorage system to monitor the perfol'lllllllca ,._. its gravity gradient 

• stabilization syetem. 'fhe perfQrmance da~ ·mllactad by that storage 
• I 

system was a "revelation• to the gravity gradient design community. 

It dramatically demonstrated to· the entire CGlllimnity, at the 

Symposium on Gravity·Gradient·Attitu4e Stab'ilization in December 1968, 

that· the basic design tools, analysis and hardware for gravity gradient 
~ - • 

systans wereJaat..fully lacltin9. A8 a direct result of the Mission 7105D 

gravity gradient d~ta, BRLX anci ?~~,r•x. unclertook the_4ev~lopmen~ of 
/4_-/1./'~~ ~~, . . -

much improved gravity grad~ent~~•· ~nfigurations and 

sensors. This new hardware was flown on Ni•non 7106 and the result• . . 

have shown a great•itnprovement and re~--184 fllr'tber areas where 

system optimization can be achieved. These improved ayetems will be 
. . 

flown on Miasion 7107. The hiftory of the g~~vity gradient evelµtion 
./ 

ia a perfect example of how the POPPYSSyet• ha& contributed to 

advancing the state of the·art by flying 4evalopment.al systems, 

learning from the reeults ~nd making f~t)Jer ~rovements. It should 

'--------------------'Approved for Release: 2024/06/12 C05026137 ____________ ......,.... 
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: \JG_p __ §_t9-~;~L WDRl1~Q UPB. ~ 
be po1nted cut that these developmental systems have always been· 

irnplet'llented in such a way that failure of that new system did not 

detract from the basic mission-success however did enhance it. Thus, 

it is by this approach that· POPPY is able to increase its capability 

with every launche 

Another example of a technilogical contribution is the development 

of the microthruster systems for station keeping. A statement was 

.made in the first draft of the "Mission 7105 Evaluation Report" that 

POPPY •could not maintain optimum position• on the spacecraft. Let 

us examine 

thrusters • 

the recordo Mission 7105B and 7105D each contained micro-

~ ~~ 
On1"saion-11051}t after the initial adjustments required 

I I ~- ,~ 
Cc,,tr'~ ~f./' e 

the spacecr.aft&1u k,tS) 

to place the satellite~ at the specified distance of 

(which was accomplished during first month in orbit) 
.------------------

have never been less than apart. It 
~--------------__J 

should be rioted that the communiti~s opinioo/( as to what constituted 

an opti.rnum spacing range have changed during the lifetime of Mission 

7105. The point is that the microthruster ayst• is capable of 

providing any reasonable spacing range which is desired. Excluding 

the first month in orbit the 7105B microthruster has only had to be 
... s U1/"'4r 

used six times~o :ccomplish this spacing history. In every case it 

~ has been done at the direct request of the community and in every 

case has been accomplished in a desired and predicted mannera As 

recently as three weeks ago 7105B was thrusted. (It had riot required 

~---------------'Approved for Release: 2024/06/12 C05026137 ------
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any t.hr, ... st1.ng f,vr 13 months prior to thato) The particular. thruster 

used in ~he recent operation had not b~en used in the last 2-1/4 

yearst When energized, the system performed exactly as it had 27 

months ago, resulting in an excellent manuever. This system not only 

illustrateA a technological adv8.1'ce but also proves that reliability 

has been achieved in the process. The 7105D microthruster was of 

a different design and did nee prove to be as reliable as the type 

in 7105B0 However in spite of this, during the period beginning one 

month after launch to the present time, the spacing has been main-

tained between the useful limits·o~ lfor 93o3% of the 

time .. Contrary to the negative statement concerning.spacing in the 

11Evaluat1.on Report of Mission 7105" the actual results show.1 excellent 

performance and-represent a significant technological advance. 

0 ' 
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Future POPPY Launch Costs 

phase of Mission 7107,l~_~did provide POPPY with coat estimates for 

both a TITAN apd an AGENA launch, of a larger and heavier version of 

Mission 71070 These estimates showed, fo~ the larger and heavier 

,·. spacecraft., that the TITAN was actua1·1y less expensive then the AGBNA. 

• 'Ml.is results ft·om the fact that ~tensive modifications would have 

been required for the AGENA but not for the TITAH. 

Q • 

YA?r~R 
~ • ' () 4. ,,.,_ 'I _,. "'.. • " .. - I ;,, 
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. . 
The general charge of costly and redundant EOB production 

EARPOP 
should be reviewed. The USIB guidance specifically in Section 9 

calls for "sampling of known emitter subsystems in certain 

geographical areas to provide a measure of activity levels, inter

relationships and usage patterns. Satisfaction of these needs 

will also provide a data base for support of warning and indication 

analyses." Mission 7105 has been providing this type of data base 

for overfuree years on almost all weapons subsystems. 

As to the indication of costly processing this is the result 

t!.te. (C' ~pr) 
of collection of almost all,major weapons systems. The Strawman/ 

''o"">('. • (;-,,p}) e~ 
Reaper or P-11 collection are over much more limited weapons sub-

systems 

Approved for Release: 2024/06/12 C05026137 
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WORKING FttrER 25 June 1970 

SUBJ: Reported conclusion of the 7105 Evaliliation Working Group of SORS~ 

lo ~-------~reported by P..hone at about 8: 30 this morning that the 

Working Group was making its ·recommendation to SORS that POPPY be phased

out with the advent of other programs which have been xm:cg:IDl!fmKmi.Mm recently 

designed ■ oothe suggestion was made that it seemed logical to Turn-it-over 

to the Navy for Navy use since it seemed that it is -only important to ·tihe 

Navy. This very startling i~66omation was followed with the statement 

that by about 10:30~----~would be out at Langley with an active 

review of this rumor as lits goal .... I was tied up with the briefing for 

ADM Holmquist until after 4 ~M. 

2-~----~called me at my home and related that the next. meeting of 

the Working Group was called for 9:30 of 7 July and they will submit 

some report of their evaluation,(under pressure from Mr. HELMS and othErs). 

It seems that has been getting individual inputs from the 

various Working Group members and as:semilating them on his own· ... he even 

went so aar as to show some of these inputs t Forinstance, 

MID did not find the POPPY output siqnificant, FTDC found it only marginal. 

NSA testimony as to the Uniqueness was particularily devistating with only 

34 SOI's in 3 years.etc. 

3. What courses of action seem possible at this time? 

A- Get the draft repoot and prepare for a meeting on Tuesday 30 June 

at 9:30AM at the Hoffman Building. 

B- ~------~ of NSA has a copy of the Draft and tomorrow when D 
And I go to NSA we may try to see him and get a copy and even cook up 

a method of getting stronger sup~ort from NSA if he feels that their 

testimony has let us down. Maybe he will even give us a copy of their 

report to the working group, so we can understand the implications of this 

summary conclusion by the group. It really is not a conclusion of the 

group at all, rather it is a summary of community response to CIA questions 

made by CIA personnel ... it may be best refuted by asking better questions 

or asking the same questions of different or wider parts of the community. 
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EARPOP 
7105 Evaluation Working Group: 

I first heard of this subject in a discussion at ~----~in October 

when Ron POTTS quoted Dr. Cook of SORS as suggesting that a review of 

all programs would be made to ~ssess the manner in which the entire commun

ity observed the SORS/USIB guidance in Design, Tasking and Processing/ 

Reporting. It was with a great deal of confidence that we next heard of 

the formation of a Working Group, when we were at NSA and John LIBBERT 

came into Charles CRAM'S meeting in January 70 and asked for a nominee 

for NSA participation on this working group. The answer clearly show0d 

that this was not viewed as a cfuoice assignment and would be collateral 

duty for an already over tasked staff.. was nominated. We 

then sent out our ~---------------_J sugges.t,ing, tha;t NRL be 
llit8 ifp~fcn11(;. . 

given membership on the working group because of ouriPro-Poppy view and 

long continuous attention to the subject etc. This was not done but we 

did get a change t6 input t ~-------~the Navy member to the group. 
We have not seen the manner in which he put ou), inpu.ts to use though ... 

It now appears that the "USER View" of output has been the sole 

criterion since the User community is the one that was questioned. In 

no way that is evident was the Design or the Tasking of the system re

viewed. Now I submit that if the Design~------~ nd the Tasking 

were evaluated it would be apparent that the paralysis which has build

up has been at NSA, where in many cases it was just too much trouble 

to publish POPPY results for Mission 7105. The launch of this mission 

found NSA in a complete dtate of disorganization due to the exchange of 

computers (IBM being replaced by the CDC-6600's). The operational soft

ware was only changed to the extent that 1964-65 mathematics was converted 

to fit on the new machines and streamlined to the extent that the manual 

interfaces were reduced gradually to the point that some very few emitters 

could be processed without human intervention if they met a set of highly 

demanding criteria. This criteria eliminated all except a· few of the 

emitters such as~ ____________________ __J ••• All with 360° 

azimuth antenna scan·coveraje. The extremely demanding criteria have 

eliminated all 0£ the important singals from the Machine-Output of 

the processing at NSA. 6nly the routine EW emitters remain and only 

a very few of these because of the requirement for data characteristics. 

As an example the NSA output will not result in locations of any Ht-Finder 

or Sector Scanning emitter such as~--------------~OR DOG HOUSE, 
except as it is worked in a special Han-fed mode, not automatically. 

The criteria for a minimum number of pulses per burst is so-fAdemandjpg 
.-,•,~, ·., non if_ 

that almost no X-Band siqnalx will qualify. m~ 
Approved for Release: 2024/06/12 C05026137 
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Th e working Group will make their report following the 7 JULY mee6fflt 
Now how can we best put this next 10 days to use? 

1- Study the alternatives to such an anti-poppy recommendation. 

How could the NAVY support the effort with (1) People, (~6ney (3) Data 

reduction, (4) data dissemination etc'; 

2- While we sincerely believe that as the NAVY has found this 

a viable program and one with high future potenieial, the ARMY and AIR 

FORCE would find it of value too if given the opportunity to reap their 

particular benefits. Now what really inhibits such exploitation???? 

NSA alone stands in the way and I doub~ that they could withstand a 

full scale review of their approach to POPPY Processing. It has had 

too few innovations in the past few years to really get the job done. 

As I understand itl !has had a heavy hand in both 
L__ _____ __J 

3- Buiilld a Rebuttal which challenges the basic premise that published 

reports give the total view of po~ductivitt~ and the estimate of the future . 

. ............ . 

TOP 
Approved for Release: 2024/06/12 C05026137 



C05026137 

-{ARftJP--
MEMORANDUM TO FILE 28 JUNE 1970 ... 0000000000 0 0 0 0 

SUBJECT: Elements of Rebuttal for CIA position: 

1- Assuming that the testimony which was presented was really inadequate 

then we might (1) Add to it and strengthen it or (2) refute the negative 

asp~cts of the evidence compiled by the workigg groupo 

Generally Mission 

it provided two very 

7105 was one ofi our most outstanding 

ortant "Firsts" during the first 

operations; DOG HOUSE & From SARY SHAGAN, and 

successes ... 

four days of 

then five months 

later the first interce SA-4 refinement leadin ~~~~~'---[_ __________ _j-~_._____,.,_____..__.,,.__,,.,,_='--""'--'-'--'--'=-'---'----'"'--------"'-'=-'""--""--""--'-'-"'---------i 

to association with 

intercept and further discovery of Extension of Sector coverage of" " 

2- Perhaps we could challenge the validity of using "A Bibliography" 

as the sum and total productivity of the program through this period. 

I submit that there were many areas of this bibliography that were not 

complete nor if full contexto Mammarstrom has made an independant 

survey of the printed documents, and messages relative to the full Product 

for 7105 during its three years of operational use and this study shows 

(l)significant gaps in the NSA testimony, (20 many occasions where POPPY 

had produced far more intercepts and locations but had not determined 

the exact RF Frequency so the reports what were written were under the 

banner of another program with a footnote for POPPY; SA-4 is a good 

example. From our prejudiced standpoint it seems that over the past 

several years the POPPY team at NSA has not been aggressive in pushing 

P0PPY~s attributes but has been regularily willing to take a minority 

appologi~ic view of the accomplishmentso I know that this is hard to 

document but mevertheless it· seems to be quite evident that our PRESS 

has been lacking punch. Without getting into personnalities, How can 

we state this diluted and neglected historic documentation???? I think· 

that only NSA gan remedy this by making further and much more vigerous 

testimony available to the Working-Group.ooThis can be obtained if the 

"Management will treat this" "as more important than a minor 

collerateral auty for some one in the POPPY group (K-46). Also it seems 

that the productivity of the sites atl • I should 

also be considered. Grantied their outputs are Unsubstantiated Field 

Results but is this any worse than SAC reports for SAC use? In the November 

review 0f the Processing of both NSA and Field Sites (for the NR0) it 

was evident that many things could be done to improve the productivity 

of processing in both quarters but_the most important was to get a coop

erative arrangement so that the perishable job could be 

at the forward-area pr.,....,.. 0 .,,.,,;,.,...., -F::,,-.; 1; +-u 
• • Approved for Release: 2024/06/12 C05026137 
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EVALUATION OF POPPY MISSION 7105 

INTRODUCTION 

The draft evaluation of POPPY.Mission 7105 prepared by a 
working group _of the SIGINT Overhead Reconnaissance Subcommittee, 
dated 25 June 1970, has been reviewed by the POPPY Program team 
at the Naval Research Laboratory. Comments are grouped into two 
categories: Those which address specific statements and/or sections 
of the draft, and those of a more general nature. 

All of the comments set forth are intended to be of a construc
tive nature. Further discussions are encouraged . 

, __ .,,...,e.,..s.._.,....._ __ , 

';POP S'DCRE'f li:Alil:POP !aAftF •• ··--··--· ----· ........................ ,,., 

I 
i I 

I 

• • ~• •• • • W••- ••• 
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Ref: (a) NSA-BYE-19895-68 of 1 Nov 1968 
(b) NRL-BYE-51906-70 of 18 June 1970 
(c) USIB TCS-1640-69/3 of 1 Apr 1969 

COMMENTS ON THE MISSION 7105 EVALUATION 

In reviewing the draft report a number of different items 
needed either corrections or more elaboration. With these 
included, a different set of conclusions and recommendations 
can be drawn in the evaluation. 

A few of these are listed here, the rest are in the body 
of the paper. 

a. The launch was on a THOR-AGENA. 

b. Mission 7105 had a DEFSMAC alert capability (see Chart 1 
for one month example). 

c. Mission 7105 was designed in 1966 and launched in 1967 
with the primary function of contributing to the USIB urgent 
need for ABM/AES collection. The primary functions were largely 
met on the second day of operational use with.the first DOG 
HOUSE intercept and on the fourth day of operational use by the 

] [ The last of the ABM unknowns at that 
time was intercepted on the 19th of December 1967 simultaneously 
with the FACADE program. 

d. For any meaningful judgments to be made, comparisons 
s'll110uld be made against programs which were specified and launched 
in the 1966/1967 time frame. All facets of USIB guidance as it 
relates to (1) design of spacecraft, (2) operational tasking, 
(3) exploitation of the data collected, should be considered in 
making these judgments. 

The main body of the paper will add more points and elaboration. 

~OP SBCRB'f E~RPOP ZAM 

1 
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CHART 1 

NSA-REQUESTED DEFSMAC ALERTS (OCTOBER 1968) 
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·MESSAGE NO. EMITTER MESSAGE FIELD TIME 

0 15140Z 8 Minutes 
0 12053Z 14 Minutes 
0 11122Z (DOG HOUSE) 6 Minutes 
0 l01028Z (DOG HOUSE) 9 Minutes 
0 092024Z (DOG HOUSE) 14 Mim,1tes 
0 091215Z (DOG HOUSE) 18 Minutes 
0 082347Z (DOG HOUSE) 13 Minutes 
0 082200Z (DOG HOUSE) 14 Minutes 

~OP SECR:B~ BARPOP ZAfitf' 

)> 
"O 
"O a 
< 
('D 
C. 

o' -, 
;:o 
('D 

CD 
Q) 
en 
!!! 

"' ~ 
i _,_ 

0 
0 
u, 
0 
N 
0) 
f--1 
w 
-.J 

"'-· 
~t~y,;/i: .. .-::, g 
·-· :::g• 

,c-~N 
~O) 

c::)~ 
;:r-,--...i 

~ -~--;,;• .e-.~ . .:..--
c:.-:, 
ta:'!"~IJ: 

~i!.1; 
~-.::'~ re, 
!~;:1; 
(:.;:-=-~ ...... .._ 



C O 5 0 2 6 .... :'f'C():T.3.~7~-'!if'lE~Ce''R~EB''f~...::si-;,F~.R~P~O&PP--!2l~A~:~p~proved for Release: 2024/06/12 coso2t6 if::i1Wo R KING 
HANDLE VIA BYEMAN-TALENT-KEYHOLE CONTROL SYST ,M.$[:f;JQINl'LY . 

• ,._T ...... 

"---------~~-------~---"··, 

RELIABILITY AND TECHNICAL CONTRIBUTIONS OF THE POPPY PROGRAM 

Since the POPPY Program provides a Satellite ELINT Collection 
System, it therefore must be evaluated primarily on its ELINT con
tribution. However, one should not neglect the more general tech
nological contributions of the program. After all, it is only 
through a sound technological base that the "better mousetrap" is 
ever built. 

POPPY has provided some outstanding contributions to the 
state-of-the-art over its 10-year period. Some examples follow. 

Reliability: POPPY has achieved an outstanding reliability 
record. Mission 7105 is today over three years old and all four 
of the spacecraft are still healthy, useful producers of high 
quality ELINT data. 7105A, due to battery problems, had been in 
a "sunlight only" status for a long period. Engineering tests 
run several months ago at '------=-----=--~indicated a gradual im
provement in the batteries to the point where, approximately one 
month ago, completely normal tasking was able to be resumed on 
7105A. 7103C and 7104A lasted four and four-and-one-half-years 
respectively. The point is that the design team at NRL has, over 
the years, evolved a design and testing approach which yields long 
life systems in fact, the POPPY reliability record is held up 
as the basis of comparison for other similar systems to try to 
achieve. In an evaluation program reliability is a relevant factor 
when compared --- t to some other competing systems. In this 
context, POPPY has an enviable record. Any program, such as 
POPPY, which has consistantly demonstrated success in achieving 
advanced technological goals without sacrifice of reliability is 
making a valuable contribution. 

Technological contributions: Since Mission 7105 is the system 
under evaluation some of its technological contributions should be 
pointed out. Mission 7105D was the first U.S. spacecraft to fly a 
data storage system to monitor the performance of its gravity gra
dient stabilization system. The performance data collected by that 
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storage system was a "revelation" to the gravity gradient design 
cqrnmunity. It dramatically demonstrated to the entire community, 
at the Symposium on Gravity Gradient Attitude Stabilization in 
December 1968, that the basic design tools, analysis and hardware 
for gravity gradient systems were woefully lacking. As a direct 
result of the Mission 7105D gravity gradient data, NRL, and others, 
undertook the development of much improved gravity gradient rods, 
dampers, configurations and sensors. This new hardware was flown 
on Mission 7106 and the results have shown a great improvement and 
revealed further areas where system optimization can be achieved. 
These improved systems will be flown on Mission 7107. The history 
of the gravity gradient evolution is a perfect example of how the 
POPPY System has contributed to advanci-ng _·the state-of-the-art by 
flying developmental systems, learning from the results,and making 
further improvements. It should be pointed out that these develop
mental systems have always been implemented in such a way that 
failure of the, new system did not detract from the basic mission: 
$uccess.,-. ~-~·:· h~wever, did enhance it. Thus, it is by this approach 
that POPPY is able to increase its capability with every launch. 

Another example of a technological contribution is the develop
ment of the microthruster system for station keeping. A statement 
was made in the first draft of the "Mission 7105 Evaluation Report" 
that POPPY had "difficulty in maintaining subsystem positions" on 
the spacecraft. Let us examine the record. Mission 7105B and 
7105D each 9ontained microthrusters. On Mission 7105B, after the 
initial adjustments re,ired to place the satellites at the specified 
distance of I _ (which was accomplished during the first 
month in orbit), the spacecraft have never been less than 
nor more that I I It should be noted that thec_____c_o_rnm_u_n_i~. ty' s 
opinions, as to what constituted an optimum spacing range, have 
changed during the lifetime of Mission 7105. The point is that 
the microthruster system is capable of providing any reasonable 
spacing range which is desired. Excluding the first month in 
orbit, the 7105B microthruster has only had to be used six times 
to accomplish this spacing history. In every cas·e it has been 
done at the direct request of the community and in every case has 
been accomplished in a desired and predicted manner. As recently 
as three weeks ago 7105B was thrusted. (It had not required any 
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thrusting for 13 months p~ior to that.) The particular thruster 
used in the recent operation had not been used in the last 2-1/4 
years! When energized, the system performed exactly as it had 
27 months ago, resulting in an excellent maneuver. This system 
not only illustrates a technological advance but also proves 
that reliability has been achieved in the process. The 7105D 
microthruster was of a different design and did not prove to be 
as reliable as the type in 7105B. However in spite of this, during 
the period beginning ore month after launch to the present tipm=e~,~---, 
the spacing has been maintained between the useful limits of\~~~~ 

of the time. Contrary to the negative state-
L-~~~~~~--;---~~~~ 

ment concerning spacing in the "Evaluation Report of Mission 7105" 
the actual results show excellent performance and represent a 
significant technological advance. 

The highest collection frequency employed by SIGINT satellite 
programs under the NRO has been established first by Mission 7105 
with the development and successful deployment of a collection 
system operating from 14,600 to 14,800 MHz. The system sensitivity 
attained in flight was in excess of -100 dbm,including 16 db gain 
in the receiving antenna system. This system has remained opera
tional from launch to the present time. When one considers that 
this is still a crystal-video system,,it certainly has extended 
the state-of-the-art in intelligence collection systems deployed 
in orbit. 

Another area where POPPY Mission 7105 has extended the state
of-the-art is in.the operational deployment for the Mission 7105 
launch of the first high-speed.,multiple channel. analao-tnrdigital 
data conversion system to the site in\ _ This 
very advanced1,reliable systemf combined with the small computer., has 
provided quick response on unknown radars. This system, for 
example, provided the initial locational information on 

'--c-~~~~ 
radan, and there have been many, many unknown radars located and 
reported with very short response time ( see gharts_ 2;..s, '· for one 
month results). Against the known signals this system has provided 
a tactical response capability (near four hours) against such major 
Soviet operations as the OKEAN exercise. 
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COUNTER ARGUMENTS AND/OR ADDITIONAL FACTORS TO BE CONSIDERED IN 
RESPONSE TO SECTION V (VII), "CONCLUSIONS," OF DRAFT EVALUATION 
OF POPPY MISSION 7105. 

Page 12, line 2 - "••• the inherent basic design of POPPY 
precludes accurate frequency measurement and acquisition of 
certain other signal characteristics necessary for detailed 
signal analysis." 

While it is true that POPPY does not, in general, measure 
frequency accurately, it should be noted that: 

1. POPPY does determine the magni tron family spectrum~, 
and when an emitter migrates outside this spectrum the emitter 
is detected in the next collection system~either above or below 
the band where it is normally found. 

2. In most types of radar, the exact frequency can be 
easily changed by tuning;1and therefore frequency is not an 
"overpowering" piece of technical information. 

3. In some types of radar, where frequency agility is 
the basic means of II steering the beam;•, POPPY can and has been 
instrumented to measure the frequency to 1% (Mission 7106 R&D 
payload). 

Some of the other signal characteristics referred to are, in 
fact, measured by POPPY. ~-------c __ ___Jand Signal Amplitude measure-
ment options/ /and SLX) were flown in Mission 7105. On the 
relatively few occasions when these options were exploited, some 
significant relults have been obtained. The multi#beam antenna 
pattern of the~ )is a good example. The community 
plans on far greater exploitation of this lucrative source of 
"other signal characteristics" in the future. 

Page 12, line 5 - "The use of POPPY systems for location 
purposes, providing accurate EOB, has not made a significant 
addition to EOB data. This latter fault apparently stemp from 
both the difficulty in maintaining subsystem position to provide 
time of arrival data and the low priority em~ha's~i-s-whi-'Ch-i-s-p!--a-eed-7 
on providing EOB from these data by NSA." ~1;-1-''1'' 

?' "HUJOO~t1~f.; ~ .. ~ ~[f'~lJ "f n • n r.1 1 ., J r ,.1 , ~ . 
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The primary ELINT mission assigned to the POPPY Program is 
general search, not EOB, and both design and operation of the 
program has been responsive to this assignment. At the same time 
there have been continuous contributions to EOB by POPPY, particularly 
.in its early years (when there was less -overhead EOB capability) 
and again more recently (as a result of premature de-orbiting of 
EOB spacecraft). POPPY's EOB output therefore has been significant 
in this sense. 

The reason that POPPY has not made a more significant contri
bution to the EOB data bank is not because of "difficulty in 
maintaining subsystem positions," i.e., spacing between the 
satellites. The record clearly refutes this. 7105 A:CPHA and 
BRAVO have been maintained between'--------------~since 
becoming operational over three years ago. Over the same period 
of timejthe 7105 CHARLIE and DELTA spacecraft have been maintained 
between_ !of the time. Spacing clearly 
is not the reason for lack of a significant EOB contribution. 
Actually the reverse is true, spacing has, in general, been 
close to optimum for EOB data production. 

Page 13, line 13 - "Further, the increasing possibility 
that the required POPPY support sites on foreign soil may be 
lost requires immediate consideration of options to replace 
the POPPY collection system and its necessary ground support 
sites." 

The POPPY program has recognized the vulnerability of its 
round sites for some time. 

POPPY wi e stu ying 
approaches to completely eliminate its need for ground stations 
on foreign soil. Satellite to satellite relay systems, floating 
stations, and/or greater use of U.S. territory will all be 
intensely studied. We are confident that some combination of 
these approaches will not only prove feasible but also cost 
effective and reliable. 

40P SEGRE'±' &r,HPOP B1s:Rr" 
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DISCUSSION AND CONCLUSIONS 

A. The general charge of costly and redundant EOB production 
should be reviewed. The USIB guidance, specifically in Section 9, 
requires "sampling of known emitter subsystems in certain geograph
ical areas to provide a measure of activity levels, interrelation
ships and usage patterns. Satisfaction of these needs will also 
provide a data base for support of warning and indication analyses." 
Mission 7105 has been providing this type of data base for over 
three years on almost all weapons subsystems. 

As to the indication of costly processing,this is the result 
of collection of almost all the major weapons systems. The 
STRAWMAN/REAPER or P-11 collection efforts are over much more 
limited weapons subsystems (i.e., less frequency coverage, less 
time coverage).! I 

B. The specific EOB numbers used and the actual location 
techniques will be discussed. The intercept data from the Mission 
7105 need some elaboration. 

First, the figure of 2,180,000 intercepts seems low. There 
were over 22,000 tapes made on 7105 which would indicate an 
average intercept density of less than 100 intercepts per tape. 
This is a very low average figure. 

Second, removing all of the unlocated and deleted data from 
the 2,180,000 separate intercept~ a figure of 4,000 locations were 
derived by automatic processing which met the location confidence 
requirements. While it is hoped this is not indicative of the future, 
this figure is in close agreement with the results of the batch 
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processing presented to the NRO on 21 Novemben 1969,when the 
domestic batch processing was compared to the/computer~aided 
manual analysis used at the field stations. The summary at 
that meeting was that the batch processing of/the~~~~~~~ 
was producing most of its locations on stable, circularly 
scanning radars, and that the manual computer-1ided approach 
was producing locations on almost all of the *eapons systems 

• I 

radars. Specifically the batch processing had produced in the 
revious seven months 1140 locations primarily on 

The manual computer-~ided~-a_p_p_r_o~a-c-h~h~ad 
produced~~~~~~~__Jlocations the previous/week. Typically 
about 50 locations per week are provided ?n the high priority 
unknowns and other complex radars such as)~ /etc. The 
total number of the computer-aided manual locations from Mission 
7105 is about 500U and this should be added tb the overall total. 

I 
Since that review, discussions have been held to apply some 

of the techniques used in the computer-aided banual analysis to 
the batch processing. 

Third, in the area where probably the la~gest errors exist 
in any/ / the satellite positions, NRL has been working 
with SPASUR and the Naval Weapons Laboratory to obtain a more 
accurate satellite position determination. The improvement of 
about 3 to 1 is about to se put into field oP,eration,which should 
further improve the locational accuracy. When this is put into 
operation at NSA all low altitude systems will benefit. The 
/ / however, are basically quitJ good. Chart No •. 6 
on page 14 lists some of these results. The/batch processing 
result which solved the~---=-~~~~puzzle by providing the POPPY 
trademark of emitter scan had a lx4 NM confidence area on at 
least one~~~~~which was not discarded frtm the data file. 

~OP SECRi3~ EhRPOP ZA!tt' ·' 
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One gauge of the scope of a satellite ELINT program is the 
amount of frequency coverage multiplied by the geographic area 
coverage multiplied by the amount of time coverage. Applying 
this measure to the POPPY program, using data ,from 1968 (Tables 
1, 2, 3 and 4), we find: 

7105A = .529248 X 10 6 MHz X collections 
7105B = .639745 X 106 MHz X collections 
7105C = 2.0813825 x 106 MHz x collections 
7105D = 2.36619 X 106 MHz x collections 

Total = 5.616 x 106 MHz x collections 

Each collection averages 13/60 hours long (13 minute pass). 

The area of coverage is 9.731 x 10 6 NM2 (1760 N.M. Radius 
Circle), so the total coverage= 5.616 x 10 6 MHz x collections x 
13 HRS • x 9.731 x 106 NM2 = 11.84 x 1012 MHz x HRS x NM2 
60 Collection 

--···-··-------·, 
"Menl1.rn;r~1 ;_:· f; :· 1;'\-;?,~j t 

A-1 
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TABULATION BY DATA LINKS FOR 7105 ALFA 31 JANUARY THROUGH 31 DECEMBER 1968 
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CN 20 294 
cw 0 
BW 19 394 
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TABULATION BY DATA LINKS FOR 7105 BRAVO 31 JANUARY THROUGH 31 DECEMBER 1968 

1 2 3 4 5 
RF DATA TASK TIMES 

BAND LINK CHANNEL GROUPS TASKED 

154-165 1 CN 19 450 
)> 166-200 2 BN 20 365 

-cl 
-cl 550-651 3 BN 21,25 77 a 
< 
CD 652-857 4 BW 20,21 379 a. 

Q 
;:a 820-922 5 CN 20 365 
CD 2560-2705 6 BW 19 450 CD 
Dl 
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TABULATION BY DATA LINKS FOR 7105 CHARLIE 31 JANUARY THROUGH 31 DECEMBER 1968 
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TABULATION BY DATA LINKS FOR 7105 DELTA 31 JANUARY THROUGH 31 DECEMBER 1968 
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