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: Slide 1.
’ (Title)
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Yi:> Slide 2.

(POPPY System)

RCRET/EARPOP ZARF

1} L]u“‘Ltlcntl n

TOF./S

BYEMAN-TALENT. KENOLL CHARIELS JOTHTLY

2. ‘Purpose+ (a) to" present some of the .
"sipnificant POPPY-contributiens to the
STGTHT Community and (b) to review ‘the 7
history/background of the system.

L Common Assoaiated Hame:s: FPOPPY is the

BYEMAN program name. ~ REPTILE is the HSA

unclassified covername which vqu tcs to-

the HSG unclassified covername SISE ZULU.

TIONO is ALhe TALEIT/EHHOLE HRO assigned series

in which POPPY is a part. Program C is one’

of the NRO:promfdms. and is hecaded by PME-

(HAVILIC‘&.COH). POPPY.is one of the - -Prcjects

under Prggram C.

1. Tn the late '50s, ADM Burke, then CHO.
N e cate 120 : ren LUt

inputs from flavy S&T.orgunizutions for space

related projects in response to the Advanced

Hesearch Projects Agency (ARPA). . The HNRL had

developed a subnarine crystal video BELIHNT

collection system which they cxtehded to space

wnis- Lo put a reql-timb;
MNanrdle Viec
Stransponder "

Bl

Lhe intercepts Lo a [']()Ulld

wnine . Theldlr ddea

pulse-for-pulse radar in orbit

“wlhiielh would relay
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a Slide 2. The concept wus presented Lo the CHO in
(Coentinued) March 1958..

2. "The program was-apprbved by President Eisen-
hower n;AuguSt 1959 . and work‘benan.on the
forerunner of POPFY - GRASB

: ror DYNO (HRL name). These.were
éxploratory missions which had six month
. desipgn Lives, although ‘we reaily didn't
. ‘Fnow how long they would luﬂt
s Slide 3. 1. This is a picture of GRAB'I, which was the
N " . ,
(GRAB 1) very first U.S. launched reconnaissance
"ﬂLO]]LtP

2. Before T get into the characteristics of the
POPPY forerunners, [ want Lo talk about some
ol the original hardware. .

__________________________________ ey
Slide k. ierc is one of - our carlier huts. ulnco.our firs
(lut exterior) lxun'h oceurraed ovlj apnxox1malcly /MO aite
the Fovers- U- 2 in01dent. a1l tasks necded the
g' - \,
i s * Pregident’s personal approval: and the system was
: tasked only 22 times over the- Goviet Union.
Shide 5. The operntor.on Lho'lcrL‘mnnitgtﬁgﬁxhc telemetry
S (Hat iuterior) nod Crncked Lhe satellites, o The operator on tLhe
s VARPLE VIA
VI AAT 50 7 R e prase s 3 ) e o
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— <f§§> Slide 5 . rirht monitored'}ﬂe dnta down links.
: ' C . !
: ~ (cont.) : ' - : !
I
|
Slide 6 ‘ ' Thic shows the GRAB II. satellite. There was - IR
(GRAYW IT) ~ one. additional launch between GRAB 1 and GRAB .II.

nn TRAHS T 3A in Noquber l9h0 but‘the booster

(20”4‘,& N tailed and it was destroyed by the range officer.

{wap Back then we assigned desiﬁne?ors_only after
- g . ’ . '
\ ﬁ \}*“ successful Launches. . }
9 .f i’ ( _ (Sbe \.(,(‘:‘;r, U\ﬂ-"‘"?: . 5_03&1“,\”&“' : Ct - ,
Slide 7 .. This slide ﬁhowq the three predicessors of
(Predicessors) . .~ our successful POPPY satellites.

~.

[xe]

,Alﬁ three were Navy/HRL spoﬂsored,.and all:
were launched fﬁbﬁ.thn Hueterh Tésﬁ Rnege
L CHPC‘Ca“avgrulfon THOR-AhLH STARS .

'3, GRAB T was pa}t of the TRANSIT 2A vehicle,
vhieh was a nuvigation/geodetic study.A i
GRAB II/POPPY I were the same sete;lite,'and

were on the INJUN 1 nnckape which wa" solar

radiation ctudy. - (bLJégig ﬁf> IOL/
- oﬁ&unnwu&9bw%?,

1 want to give you a little‘background on
nuﬁes. When we started, GRAﬂ vaus the Black
AW(.; rid noume “ ‘l’-“o r the Project and had an
nnelassitied COQOEHHMﬁ GREB. AL that time, the

p clearnnee wags cnlled WALHUT/HTIRBLL,

‘ /D. ll :‘
i
993 §§ e — . - HAN“H‘VM
ST SR ”“ //” Pwrﬂn'ﬂ e
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the USH.ciéu{ance was called POPPY and the

USAF clearance was called EARDROP (all black

world words). While GRAB II was in orbit,

we all got topether under one program and
called our c]eqrahce'ﬂARPOP (HAﬂdrép and
POPpy combined). . The program name was then
changed from GRAB to POPPY.

POPPY 1T wus'on a package of fi?e sateilites

called COMPOSITE 1, which failed to orbit.

s
‘ —,‘3 vl Q A< TN ,.',,l
: / : . l:""".lA,v"rv. oy
N IS ATE
@ Slide T
(continued)
5
o 7)) Slide 8 1.
(sites)
2.
. * 3.
\w’/
‘ .

Letds take a. look at all the sites associatcd
with the system. In addition to the stations
on the alide. COMMOTA Havall was used during

the GRAB I enpinecring evaluation. OQur first

"turn-on' was actually on Hawaii Statehood

Day, b July 1960.

. r .
The original collection stations were

vas moved to was moved

to| | prior to launch of 7101 in 1961.

BHemAN ¢
SRS

wos closed in . the carly '60s &nd in

JfHﬂ,[:::::::]»uu;nmvmd Lo

o LA Vi

N BN L IR I L
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(continued)

. .
vis a command enly.-station, and °
was closed in 196Y% when got the

. command capability.

G. were closed in 1967.

7. began operations in 1972, and
the green dots indicate the. existing collection
sites

SuA@uﬁéuJL l&kuﬁuz-'47 tﬁﬂ,
Slide 9 1. PUPPY Ll[ vas

(7101) .
4 “‘J g
i_ (ﬁ} ¢ U’ 9 ;

¢L I\% ! *"‘ M’

" A
bV vb&j bv£}

o

the fllﬂgkdﬂo uponsored ef-fort

and the first POPPthaunched from the
Recosan oL & THot-ABI

Soeapatts
Our satel- @

THOR-AGENA D with

(7101),

Vestern Yest Hangc at Vandenburh.

lites were "launched on a

Lhrec'othnr'ﬁuylouds} Both satelliftes decayed

LG6T .

ku;P) - }/1¢&7{$’ “around
. I\‘,‘/" \"d ';j/‘\%
Wi lerent s o e switened
. ¥ b\ g Taterestingly, when weo switched from the
S o o N
L
THOR- ABLE to the THOR-AGEHA, we gained addi-
tional Jpace; The second satellite yaé'added
for better boosterupayload-cdmpniubility_~
ralhoer tﬂﬁn for colleclion reouirements.
- lbandle Viad
E ‘ " &%%ZMW
3. One of the DPresident's advisors caw that wve
had tvo satellites, and sﬁgmnshud we could
p
N The
l€§579€§%ﬂfﬁﬁﬁ% project was riven Lo Lhe HGA which developed
. t — . NV T e | - HAr: " VIA .
A T ca {;[‘L..:,‘;;::';" ‘,{/?;.:-’..'. DY TN SO
' ' L ool A S 1T N NN ¢
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Slide O the principle, and introduced it to

the'POPPY'program in 1963.

~Hote the extreemly elliptical orbit which

- caused some intoresting_passes - maximum

\n

duration of intercept ran from only a very

-

few minutes to times longer than the magnetic

tapes. ' ' .

B.

Slide 10

(TiOQ)

=

These were launched on & THOR-AGMHA D with
Lve Gther npayloads., A three_decayed in

July 1063, :

v
A]théugh the birds were oply in orbit for a
short time. our coi]ectién technology was
advanaeing runydly; ilotice the nlmost contin-

uous RF coverage throuﬁh'thO Milz ..

Y
AL
cerntrst odlg

One interesting intercept the produce

van Lhe detection ol the

BETTE LRIY IR VS U SEEREE R
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Slide 1]
(Collection

Antenna)

Slide 12
(Red/Green

position)

o Slide 13
(7103 RF |

bands)

Slide 1l

(7103C)

Slide 19

(7103

’ : / . . , ’ ,2 ' o
D SR e N o IR
. i Vs li ] ' i['i“" e 2-[‘:!;} -

“YWhen the Havy

buildings, POPPY bepgan its move

facilities. This is -a picture o

collectidn‘antenna. lfotjice that

into permanent
f our pre-1966

we now have

cross-volarization in horizonﬁnl/verticql'planbs.
This was a typical RED/GREEN position which
‘lasted until '1967.  The RED and GREEN complexes
are the collection positiens.

’ ’

‘Thih.sliQe shows thC»ovepldpping RFs between
~ T . R ) ~
the 7103 satellites. ' Remember that HSA developed
the
this way. '
o / : ://{f7/04)

This is an artist's eonception o

natcliite

wits our firsg vhich co
pradient.-boom for stabilization:
of continuous KLIUT collection (

sntellites tumbled):.

vere

;. The 03s “launched phv:x
. THORL(TAT)aAGENA_D with two-
ﬂLl Lthree nﬂtellitnn are sti
The 073 uyuu HHVU s nuf [If

"'."n',' F., ...\.-\'.t) tenel!

'.. - il b ey AIW{ ;\‘IF'I'\]'\'
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makinﬂ it capable

all tho prev1ous

0
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nﬁ,ﬂ/rm.z_ﬂa

Thrust "Augmented

other paylouads.

11 in orbit.
ub-cjrcnlur,orbit.
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Slide 15 2. The asterix behing the RF indicates that the
(continued) - receivers in the satellites covered this RF-

range, but not continuous. They were

optimized for knewn {oviet emitters.:

K” . : . Provided the first indication of

and‘identified

({(When ah emitter of this type has an extremely long PD compared
tJ our system (i.e., 2000 usec:100 usec), ve see some phase shifting.
Also, when the threshold is broken by an emitter's modulation

changeé, we may detect the changes. When ve first detected these
L4 M . .

? . phenomona. we compured them to known emitters which had the same
! ' kinds of complex'modulutions'such as the
i .
: — Glide 216G *  The Ob serics was our rirst-effort into I-Band,
W {1/ - (7104 RF Bands) our first capability of back-up receivers and
¢ ' . t our first attempt at :LE::::::]system.
- . i
R F (T . —r e . VALIIE VIA
A SN JRN A BYFMAN Lt

[ EHH
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Slide 17 1.  They vere launched with four other satellites,
(7T104) _ - which was the'fifst S—payload I&pnch. All four
are still in orbit.

-

>

2. ALl the satellites hud‘threcfhxis control,
and’, as can be seen, three of them had
‘thruster capability for parking. Although

wve couldn't maneuver ALFA, we collected from

it until 1968. This was also our first

I .- ) . . ;.'.’- . : 37..
\ C T i solid RY¥. coverage through I-Band. e I"
\ . : : ’ . . . . i
| o - o qovo MHe _ol Cocw <cHy
~ 3
Slide 18 Phiis shows some statistics vhich were'prepafed

in detfense against the critics who were challenging

FOPIY locating capabilities.- K$(Lﬂ4iékb b?CL)

- . - - - e\ o o oo

@ Slide 19 : The OLs were built mauinly for the .ov‘i'(c(}—i:.l\m-‘( _
180 : i ) SECIO © had extremely pood coverage through

(7T1LO% BEF banas)  enmitters Ve

-éQOTQi;uybﬁf‘ - bnond. e nluo o 1.nd<d our KF into J-Band.
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51lide 20 1. This wus“unother.8~payloadzlaunchAon a

(7105) THOR-AGENA, and éli-four qf our satellites

(jjj) : ' arc still in orbit. . They were launched in

[ ] 1like the Obs. : . "

2. The 05s. were built with the operational

capability to measure signal levels of the

-

- PO e et s et e e s ae e ome es s s e ar e e e e e e e = . e e - o

i ° -
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Slide 2
(7105)
R PR E T oI

Slide 23

(Comménd

antenna)

Around 1968. we began our last major upgrade of
the ground sepgment. Ve went to slant: polarlzatlon

for both the comdiaund antennas (here)vand the

collcctlon antennas

7 M./Lrww vécw Mz{'fl

) e e e e L LT DR st S
~ Slide 25 This i; the BLUH comnlex-or command.position.
Slide .26 Thics is one of cur collection posipions.
Slide 27 Ao we have seen, the 055 had great success against
(7106 RF Bands) the ABH emitters. When the 006s were ieing ,
, ' planned, SORD dqeided td
§Jd\ s0 wve could intercept nny'aseociuﬁcd/unknown,
cwitters which minht_be operating with thé known'
X ABMs . Hotice that we have pgood coverage overlaps,
. : throuizh Lk-Band.
&, Slide 20 Tnc"four Qﬁs‘wereelngnehed on a THORAD-AGENA D
(TLOCA) ﬁiLh one additional puﬁl(wul All Four ure Siill
| Q. . ’ ie vrbit, _@L{
DS RE— , i mmfn
-uqfﬂrvrﬂﬁ_(..,fM"““.q,-_.- v - - p\fn7\n -1_ --------
'ﬁ_‘ﬂ,ﬁ’ U R Approved for Release 2024/06/14 C05026509 e . EEVITIRR
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‘ 4 e Maso [:f.:;
;' S1ide 29 . ) 1. Hotjce that ¢ have oxtqﬁdcd thé soiid
‘ N .- . i . A . - . . T e
» : (71006) A " RF, coverage -into J-Band. )
'i . - 2. BRAVO and “DWLTA birds suffered catastrophic
"oquipmont fallures. ’
3.
/’ ;:“ — - —— - T -— o e v ame e S 8 e e man e e s =n e e - i - ‘,‘...__.__._,_-_..,,.__.A__'___._._,._.___.__
| N
- . Slide 30 e are now up Lo our present and 15st POQPPY
(7107 RF Band) series. . The RF was extended to include -part
of K-Band. The 3k Gilz notch was selected
because it is the next low loss RF window after .
around 1% Gitz. Also., there had been developments
by the Soviets and sone allied countries in
this frequency ranfe,
Glide 31 These are the 07s in place for launch. The 07
§ (??%;>(7107 HNose ) series was teh only dedicated POPPY launch.
i S RSEEEEEEEEEE t
Slide 32- The satellites were launched on a THORAD-AGENA D.

This

. (Rocket)

rr
}A‘l i ‘{/;é .:"7'.
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5lide 33
h (Payload)
T . .

Slide 3k

“(7107)

Slide 35

(7107)

31ide 30

-

AR

what the pdylonds,lbok like dispensed.

This is

The decision was made to turget the.OT series E
3

aﬂninst'the.operational problem as well as the
scarch and technical: therefore, a dnickcr

revisit time beeame important. and the hirds

vere dispensed

the orbit. However. Ve did add_a'third transmitter

toe retagin some of the simultaneolus search

capabilities of the 0Gs.
|
. .

o of L0

@ (7107)

NN
x/UﬁJ\liﬂyu&r

N R A D AT
E A Ly

sl '.T"I'

A VIA

;ﬂu/ﬁt\lﬂ'”.} (!
%rﬁﬁf' b

T WA V1)
l"l\l.lll'-.ll.l_
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Slide 37

(1966 ocCs unv)

Slide 38

(OCSURV)

=

It

out

you‘rcifum;liﬁr'w;ph POPPY. you ¥now I've left

one of our most significant contributions,

one which has generated an entire satellite

program of its own - Ocean Surveillance through

ELINYT. This is an old slide which was used to

>

try to convince peeble that POPPY could actually

Jlocate a moeving emitter, and shows our first

effort against the Soviet Havwy.

The‘NSG proved to the Cll® that Ocean

Surveillance was worthwhile. and in 1968
: v \ _

’ADH»Morrof made our effort official.

As you.can.see, we bemgan reporting intercepts
in a machinable format in 1970. The second
half of the slide shows the approximate ten-

fold increase in Soviet Combatant locations

from our first entire year of[::::::]to the

3.presen§. Additionally, we follow all routine

transits of‘thé Soviet Uavy's Surface Fleet

Gorygtle Via
wmde 6%%%0&21%'

during the Defense of the llomeland Exercise,

"JuhefJuly 1971. POPPY uccurutely’followed ship

movements with an average processing ‘time of
two hours. Also, our intercepls significantly

uidud n equating thu'mhipﬁ to their new
AL VIA

srNPE Nt LD
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| Slide 38
(continued)
"slide 39 © rhis slide show the montnly total shipborne

C

lv ﬂ,c",«. r\

:reSﬂeCtIVCly))

(Monthly'OCSURV) locations by yedr ulnCC we. gtmrted

répohting.‘ In this cqsc, we have 1ncreaued our

out approximately 20--fold.
Slide 140 " tThis is a matrix'ofﬁéstimatcéffcr‘POPPY 197h, .
(1974 OCBURV) pased on 309 davs of actual intercept and

rojccteu for the entire year.
((I didn't have the January ]OTh 1nLcrcopt" (31 ddys) _the first
19 days of Februury. and °5 June 1 Julv (T days) —j56 days. The"
totals for the 309 days are: |
Total Shipborne Lo¢ations - QQJhlj
Unﬁiﬁtihruishublp from MHerchants - 30‘h28
Lombatunt/Aulel arics (nopnspecific)'f 12,780
Spec1f1c_Hulls - ),67

Projected for tne 365 days:are 58,368, 35,942, 15, 096 and 6,701

St ';"'_""‘T"""“ff"'T"’_""""_‘_"'”-" _________ Cé@ﬁ

LS. - t : Ilnrqv<1_r

f 7 T E— v LIn rr"*-' : 9 P e LT
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E Slide L1 We've tuken a loc< at POPPY'O&er @hé.years,uﬁd

: (lét_Hut) ' - somg of the neat & crafty'phiﬁgs it's done for
the community - espééially in the“péchﬁical

f 5w6riaf-‘l wght to note ghat we didn}t even

touch the HOB'contributions which POPPY has

.

donc¢ routinely*over-the yvears.. This picture

"shows our - -first hut on the Fourth of July. 1660,

Slide h2 We also discussed some of the background which
(Today s led us to the system as it now exists; and see

?5/ antehnas) - that a POPPY is the best BLINT real-time ocean

surveilianée system ~ also, although we know
‘,Ly/ - very littlg about the Soviet EHGOﬁ procedures;
a PQRPY ﬁith m&dificatiohs'is the best approach
to combatvthe:proﬁlem.

-;Z/ Glide 43 " POPPY has done what was expgcfed, and more. It

has done so well enough to be the genesis for

1 e e e e e o mm s e a me R em e mm 4 wm a = me e e o e e e i M wm e ea se me el w4 e e = e e e o i Sm wm B = e = B = e eh M e - - - e

‘ | (/

N~ BNk ' Cmby)&léw

‘ WY e R R IR P ric I : . ' .

' Qu‘ll. u \' : g ,‘i — - 1“ u S In A . 7[{ r‘Y F'f\”r."_'-_ VIA

! ' bra L, AN WWEMAT Sy
-t LRI CERTE dory
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