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;3lide l. l. C l a s s j_ f :i. c a t. j_ r 1 n TAFiGECRtT/EARPOP ZAR¥ 

('J'itle) BYE:MAN-'I'ALENT J<F:l!OLJ': Cl\/\llllELf:' ,TOIN'i'LY.. 

2. Purpose· ( a ) to present some of the 

:;ii:,nificunt POPPY contributions to the 

:_;JG INT Com1<1un:i.ty and (b) to review the, 

h j_ s t o r y / b a c }; g r o 11 n cl o f.' t h e E; y s t e m . 

3- €ommon Asso~iated Names·:· POPPY is the 

BY.1':MAN program name. REPTILE is the NSA 

unclassified covernt1.1ne wl1icll cquc1.tes to 

the NSG unclassified covernume SISS ZULU. 

7100 is the T/\LEI'·l'I'/KEllOLE !!HO a:,;s_ip,ned series 

i n w 11 i c h POPPY i 1; a ')_1 art . Program C is• one 

of _the. l'IHO proGro.111:3, and is hea<'iecJ by PHE--106 

POPPY is one of Lhe Projects 

under Program C. 

Slide __ ~. 1. In the la.te '50s, ·1\DM Burke. then ·cHO, requested 

(·POPPY System) i n put s fr om N av y S' & 'I' o r g an i z a t i o n s f·o r s pa c e 

related projects.in response to t~e J\dvanced 

Hes ear c 11 Pro ;j e ct s Agency (td! PA ) . The l'l H L had 

\ 

--- --------------------:---------------------.-,-..,,--,~-----

r 
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Slide 2. 'l.'he co11_cept \J't!:; pre,;ented to the CHO in 

(Continued}. March 195'3 . 

. ~S!ErRIIT 
~~~-----" The progrum was approved by Pr~sident Eisen-

\ 
\ 

Slide 3. 

(GRAB I) 

1. 

bower in August .1.·959. an.cl work beg·an on the 

forerunner of. POPPY -- GfU\B (also a l3YE!,1/\.N 

_ _n ~-~ ~ __ ) • or DY N O ( UHL . name ) . '11 he s e were 

exploratory missions which had six-month 

des:ign lives, although we really didn't 

know how long thciy ~ould last. 

This is a picture of GRAD I, which was the 
• f' I' . 

Su.cc1:·:..':!'."'llt-t . . 

V e r y f i r s t u . s ·A ..,1,.a,l-Hl•E:,;h-e·cl r e C O n n a i s s a n C e 

sate 11 it e . fJ ~ j'IAl".J;J{,, / rt ,,;,r[) ? 

2. Before I get into the characteristics of the 

POPPY forerunners, I want to talk about some 

of the original hardware. 

'' - --· - - - - -- - - - - -· - - - •.. - - - - - - - ·- - - - -- ... - ·- - - -- .••. - -·- -·· - - - -- - -- - -- -· - -- - - - - - - - .._ - - - - - - - -

Slide 4. Here is one of oi1r earlier .h.utf;. ;:;ince our first 

(Hut e_xterior) 
• • S~t.J~~ 

l au n c l1 o c c u r r.- e d o n l y a J, !Jr o x i mat e l y .. ,LM•0=-y•e•a•re·s aft er 

t h e P o ,1 e r s· •. U • 2 i n c i d e n t . a 11 t a ~; k s n e c d e d t h e 

Pr e i, i d e n t ' s per s o ll al a p pr o v al : all d. t h e s y s t em w n s 

tasked only 22 times over the Soviet Union. 

Slide 5. • The oper~tor on the left monitore~ ihe telemetry 

(Hut interior) and trucked th~ satellite~. The operator on the 

t·'I\NSLE VIA 

I 
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Slide 5 right mo n i tor c cl t !1 e data clown l i n k. r; . • 

(~ SECRET I- I • · . · . • · . · 
-7 .. ~ -· -· ... - ... ----- -- - ... - -- -- .. -- -- .. -- --- .. ---. -- ~- -- -· . -- -- ·--· ---- -- -- -- ---- __ ._ -- -- - -- --· - -· ---. 
Slide 6 

(GRAB II) 

Thi6 rihows th~ GRAB II satellite. 'l''herc was 

one additional launch betwe~n GRAB I and GRAB IJ. 

o n T RAN f,I T 3 A i. n \1/ o v e r:1 he r 1 9 6 0 , but :t h e b o o s t e r 

failed and it was destr6yed by the range officer. 

Dack then we assigned desi~nators only after 

s H c.c e s sf u 1 1 au n ch e s . 

2. All three were Navy/NRL sponsored, Rnd all 

were launched from the Eastern Test Range 

at Cape Can ave ral. on 'I'll OR-ABLE ~; TA;,s< 

3. GR~B ~ was part of_ !h~ TRANGIT 2A vehicle, 

which was a navigation/geodetic study. 
• . - -~-~ .· 

--~ __ Q_HAB II/POPPY 11f;ere the ~;ame satellite, and· . ._, ______ ---··-·-----

were on t·he INJUl'l l pacl-:age which. was a solar 

radiation study. 

4. I want to.give you u litt·1e backgnound on 

names. When .we started, GRAB was the Bluck 

World na~e for the froject and had an 

unclassified covername GREB. At that time, the 

NSA clearance was called WALNUT/NIDBLE,. 

-I 

Approved for Release: 2024/06/14 C05026414 
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:31.ide 7 

(continued) 

Slide 8 

(Sites) 

t h e U ~3 N c 1 e a T' an c e w a re; c a 11 e d . P O PP Y and t h e 

USAF clearance was called EARDROP (all black 

world words). While GRAD II was in orbit, 

we all got together under one program and 

called our clearance EARPOP (EARdro~ and 

P O P11 y • c o rn b i n e cl ) . The program name was then 

changed from GRAB to POPPY. 

~- POPPY II._was on a package of five satellites 

1, 

2. 

. 3. 

4' 

called COMPOSITE 1, which railed to orbit. 

Letls take a look at all the site~ associated 

with the system. I n ad cl i t i o n t o t h e s _t at i on s 

_on the slide, COMMS'.l'A Hawaii was used during 

the GRAD I encineering evaluation. Our f.'irst 

''turn-on" was actually on Hawaii f:;tatehood 

Day, 4 July 1960. 

The original collection stations were: 

was moved 
~---------------------__J 

to prior to launch of 7101 in 19~1. 

was closed in the early 1 GOs and in 

19 6 ~L ______ I was mo~- .e d t oL__ ______ _J 

1--:1,Nr::u=: VIA 

B'/E~11·p,r\.J-TAL.~:: !T i~[Vl.tOLE 
:cor,n1:1JL SY'..~'i::,:r1:S JOli-.JTLY 

.•..• ---··-··--····-------·-·····-------

I 
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Slide Ll 

(continued) 

~-.-"'i;.G\1.1 

Slide 9 

-( 7101) 

c· 
;), . w~s a ~ommund only station; and 

. was closed in 19G'.:i wh~n~I ----~I got the 

□mmand capability·. 

6. 

1. 

were closed in ·1967. 

began operations in 1972, and 

the green dots indicate thi existing collection 

sites. 

PO PP Y I I I w a s t h e f i r :; t N HO s po n s o .r e d e f for t 

(7101), and t~e first POPPY launched from the 

Western Test Range at Vandenburb. Our satel-

lites were launched on a THOh-AGENA D with 

three other payload □. 

around 1967. 

Both satel·J.ites decayed· 

2. Interestingly, when we switched from the 

'i'HOR-ABLE to the 'I'HOH--AGENA, we g:ai necl add i.;. 

t i o n a J. s pa ·c e . The second sutellite was added 

for better bo~ster-payload compatability :~ 

rath~r than f0r collettion requirements. 

rcED ?~ ~t_R :. 3- One ,of the President's advisors· sav that we 

had two satellites, and suggested we could 

The 

project was·given to the TISA whic~ developed 

Approved for Release: 2024/06/14 C05026414 
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":~:eu~:• 
Slide 9 

(continued) 

~rinciple, and introduced it to 

POPPY program in 1963, 

4. Note the extreemly elliptital orbit yhich 

caused some interesting .passes - maximum 

d~ration of intercept ran from only a very 

few minutes to times longer than the magn~tic 

tapes. 

C f\ .. 
~ 

_.I. 

B. 

C. ABM TTR - POPPY was the s6le 

collector of for it s f i r s.t 

2\2 years of 1ntercept. 

. .. - - . . ' . . . ... 

Slide 10 

(7102) 

1. These were launched on a THOR-AGENA.D with 

two other payloads. All three decayed in 

2. Although the birds were only in orbit for a 

sr1ort time, our ·collection technology was 

advancing rapidly. ~otice the almost contin

u ci u f; n F' C O Ve r 11 g e t h r O ug h li 1 0 0 M E z . 

3 . CJ n e interesting i n t er c e j) t the c=Jp_r o duce cl. 

was tile detection of tlle 

( 'I' h e n e a l J. e d 

_ .. -- - - - -· -· -t f1\T'-'~· ·-~ f!: '"'\.rj I\" - -- :. •• - - - - - - -

r ... · ·- ,. •• • 1 ·, • • ·:: : m.c 



Slide 11 

(Collection 

Antenna) 

Slide 12 

(Red/Green 

position). 

Slide 13 

(7103 RF 

·bands) 

Slide 14 

( 71 o 3.c ) 

W h e n t h e N av y 1:1 o 7 e cJ ][ F' D F' o u t o t' t ll e o .1. cl G RD -- (i 

buildi-ngs, POPPY began its move i·11to permanent 

facilities. This is a picture 6f our prc-1966 

lection antenna. Notice. that we now have 

~-~-.---USS·•polarization in horizonta1/ve.i:-tical planes. 

This was a typical RED/GREEN-position which 

l a s t e d u n t i l l 9 G 7 . 'I' h e RED and c; rm EN c om J) l e x e s 

are the collection positions. 

This slide shows the ove_r lapping RFs between 

the "(103 satellites. Remember that NSA developed 

lmethod ofl 

This is an artist's ~onccption.of 7i03C, which 

was our first satellite which contained a gravity 

Gradient boom for stabilization~ makin~ it capable 

of ·continuous ELINT collection (all the previous 

satellites tumbled). 

. '· . 
,.., • - -• ,_ ..:, - •~" -• - ..,., ••• ,.., -• -• .... - •• - ,.., -• •• - - -• -• - -• - o•w -• ••• • i - .. ,. ,.,. - ••• - ""' -• ""' •• -., - ""' ••• -• ••• -• '"'" • - - - - ,.., ••• - -• - •• "''" ••• -• 

Slide 15 

T.OP 

'l' h .e 03 s were 1 au n c he d o n a T Ji r u s t Augment e cl 

'l1l!OR ('TAT)--AGEN.A .D with two other payloads. 

·All three satellites are stili in orbit. 

The 03s also gave us our first circular orbit. 

lARF 
c, ' ....... :!. JO!NTLY 

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

I 
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Slide 15 2. 'I'he a,,t~rix behinr, the BF j_ndicates that the 

(continued) receivers in the satellites covered this _RF 

ranFe, but not continuous. They were 

optimized for _known Soviet er.iitters. 

li • Provided th e f i r st i n cl i c at ion o f intra p u ls e 

modulation on and 'identified 

it.s ·1ow altitude and modified TWS. 

((When an emitter of this type has an extremely long Pb _compared 

to our system (:i..e., ~2000 usec:100 usec), we see som~-phuse shiftinc;. 

Also, when the threshold is broken.by an emitter's modulation 

changes, we ·mny detect the changes. When we first detected the~e 

phenomena. we compared them to known emitterf., w·hich had the same 

kinds of complex modulations_ such. as the 

Slide ·-16 

·(7104.nF Bands) 

Th~ 04 series.was our. first effoi~ into I-Band, 

our fiist capability of back-up receivers and 

· · td first. attempt ~ta 
- -:ft@ ~--------.. ---------. ------.. ----- . -----------------.. ---• --

. ··- - -----·---------

I 

l·IM-il.~ 1-E VI/\ 

BYEM,\N-r. ,LF=:r1!'f·-kE'(t!OLC 
CONT.~·:c~L .. ::_j\·.:;-:·1 ·:1~S JOINTLY 
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CO 5 0 2 6 4 14 --,. 

1~0_h~c> 

Slide They were launched with four other satellit~s, 

which was the first 8-payload launch. All four 

are still in orbit. 

2. All the satellites had three-axis control; 

and, as can be seen, three of them had 

thruste~ ·capability for parking. Although 

we couldn't ~aneuver ALFA, we collected from 

it until 1968. This was also our first 

solid RF cover.age through I-U~n.d. 

!3 . 

-- -· .. - - - -- - • -· - - - - - - - - -· - - - -~ - ··- - - - - - -- - - - - - - -· -~· - - - - - -· - .,_ - - - -- - - - ... -- • - - - - - -· - - - -- -

Slide 18 This shows some statistics which were prepared 

in defense against the critics who were challeng~ng 

POPPY locating capabilities. 

----·------------------------------~---- -------- ----------~--------
Slide 19 Th~ 05s were built mainly for the Soviet AnM 

( 7105 RF bands) er,d t tc•rs S(J we had 'extremely good coverage through 

_ R •cm: • \·/••• ul so extended our ri F' in to J-Band. 

r •• ,. 

-- - - - -· --J-1 A!'>.l:-U: .. l.ll.A- _ - _ - ____ _ 

BYE},1/l.N-"f.'.i_El-!T-l<EYI !OLE 
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&Zi\C)P 
··--,·-'-· 

.Sli'de 20 

( 7_1 b 5 ) · 

1. This was another 8--payload launch on a 

'I'HOH--AGE°NA, • and ·all· four of our satell •• ites 

are still in orbit. 'J'he.y .were launche,d in 

2. The 05s were l)uiJ.t with the operational 

capability to me.as u re s i g-n a 1 1 eve 1 s of the 

intercepts (then called the SLX). 

3. 

- - .......... - - ... - - - - ·- ... -· - - - - ... - ... -- .. - - - ·- - - - ..... -· ....... - •·· .......... - - .... - - - - - - -- - - - - -· - -- - - - -- - --
Slide 21 

(7105) 

.. - ••• -- --·. - ·- ... - -· - -· ... -· - - - - - ......... - - - - -- -· - - --
H/\1\11.:I_E VIA' 

BYEMAN :r:. '.. !:rH-!O:E'r'MOLt!'. 



Slide 22 

(7105) 

Slide 23 

(Command 

ant.enna) 

Slide 2!~ 

I 

,• 

J1round 19613. we began our last rnaJor upe;racle of 

the ground segrn~nt. We .went to slant polarization 

for both the cor.1mand ai'1.tennas (here) __ and the 

collection antenna~. 

- - - - - - - - - - - - - - -· - - - - - - - - - - -- . - - - -· -- - - - -- - - -·- - - -- - -· - ,._ - - - - - • - - - -· - - -

Slide 25 

Slide 2G 

Slide 27 

( 7 10 6 RF ll a n.d s ) 

. . 

( 71.06/\) 

Tbis is the BLUE complex or command position. 

This is one of our collectidn positio~6. 

As we have seen, the 05s had great ·s~ccess against 

the ABM emitters. When ·the 06s were being 

planned, SORS decided to cluster all the satellites 

so we could intercept any associated/unknown 

ernit:terr.-; which might. be operating.with the known 

l\BMs. Notice that we have good coverage ov<:irlaps 

t'hrouirh E--Band . 

Th'e fbur OGs were launched on a THORAD-AGENA D 

with one additional payl~ad. All four are still 

in orbit. . . . . . ·: . o·. .H/\l'JC'.E VIA TOP-· (':'"-:-7"':i-:-.-;-~,~---::,~,--.,.,:,,i:!'ai-- ··r;,·;,·.:;;.~;:.,-;: :-- - - -- - ··,--;; •• • .... - -'-I:-Yt:r,1'\"T,7·.z.~r· -;-r:RC'rlTott. -· 
, ' , ...... ' 9:_::,)\· .. ,.. ,,·•. •: .·.•-~ /4 ·},, f:d:_..:,,.:. , , liA,t°) •1·• ····-r ,••q•::.-·.· .. ,._ , 

I,.;.,,.,···-·-• ... ,, ..... , ... ...= · ti' .. 1•·,•••·": 1 ,,. 1 .hi,,, CC,- ....... ,,•.,,,,.,;,·,.J .JOINTLY. 
ly, ,..='11, ... ., ~- ''"l! ' . I . .. . ., . . ·--··-· ~---,-~···-- ,.,,.,.,-, -~,-•---·•·•--'<"···'···-•-----·-·-
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C05026414 -r~ouJ· 
Slide 29 the solid 

(7106) RF cove~age into J-Band, 

2. BRAVO and DELTA birds suffered catastrophic 

e~uipment failur~s-

3-

.... -- .. -· - - -· - - - - - - - ~ -- ... - -- -· - -- -· -- -· - - -· - -· ·- - -- - -· -- ••• -· - -- -- - •• : - - -·· -- - - - - - - ---- - -- -- - - - - -· -- • 

Slicl.e 30 We are now up to our present cind: last POPPY 

(7107 HF Band) series. The RF was-ex~ended to include part 

Slide 31 

(7t07 Nose) 

o f K •·· B o. n cl . The 34 Gllz notch was selected 

because it is "the next low los.s HF window after 

around 15 GHz. Also, there had been developments 

by the Soviets and some allied countries in 

this frequency ran~e. 

rr h (~ s e a. r e t h e O 7 s i n Jl 1- ;J, C e f O r 1 au n C 1 I • 

~eries _was teh only dedicated POPPY launch. 

' ' 

_,. ·- - .. - - - --- - - ....... - - -· - - -· - - - - ' •' 

Slide 32 

.. (Rocket) 

'.L' h e s at e 11 it e s we r e • l au n c he d on a 'I'll OR AD- AGE N'A D • . . 

This is ·the 7107s getting ready for launch·. 

- • '--· ... • .. -· --- -· - ........ -------· --- -- -···· ----·-- __ .. - ' ••• -· ---- ••• -·----· --· -~ - --· --·- q· --- ' --- --- -

HI\TJC'X VIA 

BYE~,~-n,N-TJ".: . .F.~ff IEEYI IOLE 
C,"'r<·l'r:"'./. ::.:s:'.· :·,.·:-.:::; JOINTLY 

----~ _ ...... ----r-·•···--.-- -,,· ~- ·•· •. • .. 
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(:Payload) 

Slide 34 
... -r 
(7107) 

- - - - - - -· -· - - - -· - - -

Slide 35 

(7107) 

. . . - - , ...... - ....,: - ' ........ ·- ~-· - -:· -

Slide 36 

_ ( 7107) 

C 

cli~;pensed. 

The decision was made to tarBet the 07 series 

against the operational pro1ilem as well as the 

search and technical; therefore, a quicker 

revisit time became ~mportant, and the birds 

the orbit. 

~BO Jc~rees apart in 

However. we did add a third transmitter 

to retain some of the simultaneour; search 

capabilities of the □ Gs. 

.•_r:: VIA 

Approved for Release: 2024/06/14 C05026414 
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Slide 37_LJ 

(1966 OCSUHV) 

~ • • ... , . 

If you're famili~r with POPPY. you know I've left 

out one of our rnost significant contributions, 

one which has generated an entire satellite 

pro~ram of its own Ocean Surveillance through 

This is an old slide which was used to 

try to convince people that POPPY could actually 

1 o c at e a rn·o v i. n r, cm i t t e r , ·11 n d s ho w s o u r f i r s t 

effort a~ainst the Soviet Navy . 

... .. - -· - -· - ., -· .. , - - -· ~- - - -· - .. ' .... •·· -- .... ·- ·- -·· _., - - - -· ·- -- -· -- -· -- - - .... , ... -- -· - .. - .... -· - .. -· - - - -· -· - - - - -· - .. , -

Slide 38 

( QCSURV) 

1. The NSG proved to the CHO that Ocean 

Surveillance was worthwhile. and in ·1968 

ADM Morror made. our effort officiai. 

2. As Jou c~n see, we began repor.tinG intercepts 

in a machinable format in 1970. 'l'he second 

half of the slide shows tlle appr0ximate ~en•· 

fOlcl increase in Soviet Combntant locations 

from ou.r first entire year ofCJ to the 

.present.- Additionally, we foll6w all routine 

transits of the Soviet Navy's·Surface Fleet 

::i.n d. 

3 . du r i n g t h e ll e f e n s e ·o f t h e JI om e 1 and Ex er c :i s e , 

June-July 1971, POPPY accurately follow~d ship 

rno~e~ents with an average processing time of 

two hours. Also, our intercepts sign.ificantly 

·1 
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Slide 38□ ce.Ll.signs (the P,cJviets had. ri. major callsign/ 

(continu _Pendant Number change ju~t prior to the exercise. 

!he COMINTers bad locations of new callsigns and 

Pendant Numbers, but no equations to the. old ones. 

We had the ship locations and the old Pendant 

Humliers. I3 y comb i ~1 i n {!, • t Ji e t wc:i , i·:i IC) I N'.l' was · able 

to resolve th~ problem, and follow the ships 

with t~eir new designators). 

Slide 39 This slide show the monthly t9tal shipborne 

(Monthiy OCSURV) locations by year since we started 

reportine. In_this case, we have increased our 

out approximately 20-fol~. 

- ~ -·- .. - -· - -· - -- -- - - -- - -.-· -· - - - -- - -·- -- - -- - - - -· -- -· - - ... - - -· - ••• - -- - - - - - - • - - - - - - - - -- - -- - -- -

Slide lr 0 

. {_l _9 7 4 ' 0 C S UR V ) 

This is a matrix of estimates for POPPY 1974, 

based on 309 days of actual intercept and 

pr0je~ted for the entire year. 

((I didn't have the January 1974 intercepts (31 days), the first 

19 days of Fe~ruar-y. and 25 ,June--1 ,July• ('f days) ·= 56 ·clays. The 

totals for the 309 da~s_ ~!e: 

Total Shipborne iocations - 49,413 

Undistinguishable from Merchants~ 30.428 

.Combatunt/Auiiliarics (non--specific) - 12,780 

Specific Hulls - 5.673 

Projecte~ for the 365 days:are 58,3GB, 35,942, 15,09G and 6,701. 

respectively)) 

I 
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Slide 41 

(1st Hut) 

.... 

Sl).de 42 

(Today·s 

antennas) 

s om e o f t h e n e a t I'.: c r aft y t h i n c s i t ' s d ·o n e for 

the ·cpmmunity - especially in the technical 

world .. I want to note that we didn't even 

touch the J~OB contri1JUtions which. POPPY has 

done ~outinely over the years. This picture· 

shows our first hut on the Fourth of July. ·1960~ 

We also discussed some of the backf,:i;_ound which 

led us to the system as it now exists; nnd see 

that a POPPY is the best E~INT real-time ocean 

surveillante system - aiso, although we know 

very little abdut the Soviet EMCON procedures, 

a POPPY with modifications is the best approach 

to combat the problem. 

---- -- - . • - . 

POPPY has done what was expected, and more. It 

-· - .. -· .. • -··· ... - - ·- ...... -- .. ,. •. - - - ; . - .. ' - - - .,. - ... - ..... ·- .. -· - - ·- -· .... - ... - -- .... - - -- - .... - -.- - -,-· -· .. - -- -- - - ·- - - - - ....... 

E N D E 

I 
I 
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