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This report describes the history of the FQPPY project from its 
concept in 1958 through its termination on 30 Septerober 1977. This 
history was ccmpiled a t  the request of the Girector, N a t i c ~ l  Recon- 
naissance Office to the Director, Program C. Included in this reporr: 
zre the significant events during the ninetee years of the EQPPY pro- 
ject, including the developnmt ud refinement of POPPY satellites, 
mission ground stations, ground redout equipient, -log analysis, 
and data processing. The impact of failures, problernc and ammlias 
are evaluated. Successes of the POPPY project are measured against 
program objectives . Technical data, cost history, key contributions , 
e glossary of tenns related to the EOPPY project, ud a bibliography -- 
are contained in annexes to the report. 

Each of the  chapters i n  the report is intende6 to be sornewhat 
self-contained. Annex 1 ccntains a sumnary of mission charzcteristics 
and merges saw information from the third through the seventh chtp 
ters in order to provide a chronological summry of the technologid 
innwations in the order of the launches. 
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bring the second worle wsr, lookouts on Gemm s u b r i n e s  used a 
bard-held crystal video type radar receiver named AmGSS to detect 
pulses emitted from search radar on allied wsrships and airplanes. 
This simple passive electronic countermeasure receiver enabled evasion 
before range had closed sufficiently for returning radar echoes to 
indicate the presence of the &marine to the a r c h i n g  warship or 
airplme. After the war, crystal video receiver te-ology was 
applied in the direction finding systems for use on Pmerican mrships 
and airplanes because of its simplicTiy, its small size and wiee open 
frequency detection characteristics. By the late fif t ies,  a crystal 
video receiver was being fitted to  type 8-A subtrine periscope; the 
f i r s t  three receiver prototms were developed by the Naval Research 
Laboratory (NRL) in late 1957. 

On 4 October 1957, the Union of Soviet Socialist &publics 
. S S R  launched the f i r s t  a r t i f i c h l  satellite as part of the 
thirty-pwnth International GeoFhysical Year. -Thirty days later, the 

.second Sputnik was launched with a live dog as a passenger. 

About one mnth later on 6 December 1957, with the whole nation 
watching on National televisioh, the United States (US;) attempted 
its f i r s t  satellite launch on a totally new sophisticated Vanguard 
missile. 'Ihe payload was the grapefruit sized Vanguard satell i te - 
weighing three pounds, The 'missile lost thrust after 2 seconds and 
crashed in a huge ball of flames. The tiny satellite fe l l  out of the 
nose fairing and rolled away. Its antennas were bent and broken. wd 
charred black fran the f i re  - yet it was still transnitting its sig- 
nal. This national d r rassment  triggered a numter of things. -me - 
inmediate results were a presidential decision to task the Army team, 
under Dr. Wernher von Braun a t  the Wdstone Arsenal, t o  launch a 
satellite on the existing ICBM called Jupiter C. Fortunately, these 
efforts did meet with success and on 31 January 1958, the U.S. plzceii 
its f i r s t  satellite, Explorer I, in orbit. 'Ihis satellite discovered 
the Van Allen belt .  Ihe Navy Vanguard team succeeded on Saint Pat- 
rick's Day, 17 March 1958, by placing Vanguard I in  a highly e l l i p  
tical orbit. This satellite, powered by solar cells, transmitted its 
signal for over six years. This stable orbit w i t h  constant transmis- 
sion from the satellite permitted the f i r s t  long term observation of 
orbital dynamics. Tbis resulted in the discovery of the "par-shaped 
earth" and initiated a series of so@isticated mdeling efforts of the 
earth's gravity field which is so important for predicting satell i te 
~osi t ions vs time and for ballistic missile accuracy. 

But the Vanguard init ial  failure dso had other longer range 
effects. It caused the nation to rtrevaluete its position in the 
newly arrived space age, We fe l t  threatened in that we seemed to be 
falling behind in this new high technology arec. 3. frantic call went 
out to better educate more e~?gineers and scientists i n  our colleges 
and universities. The gauntlet had been laid down and America would 
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respnd with s tremendous effort and close that g q .  In retrosgect 
the Venguard p r e r m  with its spectacultr failure but subsequent suc- 
cess and its tremendous technology ~Cvmces my have been t!?e best 
thing. that could have kppened to the infant U.S. space program. 

Also, of much more specific velue to  the Navy was the fzct that 
Vanguard had developed s technology base in satell i te design a t  NPL 
which formed the foundation for the subsequent FOPEY program, 

'Ihese f i r s t  spce exploration successes stimulated the Advanced 
Research_ Projects Agency (?&PA) to solicit other DGD elements for pro- 
p s a l s  for space related projects. lbe Chief of Naval Cpersltions 
(QJO) relayed the query to  Navy scientific and technical organizations 
by asking, *All hards to  consider how t k y  could use space in their 
design ideas for the Navy.' 

-. 
NRL responded to the CKD query w i t h  the proposal to launch a 

satellite into a 500 NM circular orbit. The satell i te wodd be 
equipped w i t h  an S band crystal-video receiver to detect signals of 
sufficient power density and would use an uncoded radar beacon to 
transpond them (pulse-f or-pulse) down to cooperative ground stations 
for recording a d  subsequent analysis. Ihe proposal was reviewed and 
approved through the Navy and fXX, and was approved by the president i n  
August 1959 as Project 1IA'mmaLE. 

A news leak a u t  Project i n  'the New York T h s  lead 
to the inmediate cancellation by the President and to a presidential 
or6er .to tighten security. A special security system was &&n estab- 
lished by the Off ice of Naval Intelligence (CNI) . Access was limited 
to individuals with a s t r ic t  need-to-know and required the approval of 
CNI, ARPA, or the Off ice of the Spechl Assistant to the Secretary of 
Defense (Special Operations) . mose individuals granted access were 
required to execute a project secrecy agreement. - 

NRL developed the concept and designed the ELMT satellite and 
ground readout equipnent which was continued as the top secret Project 
Walnut. Additional security was provided by-@ing an NRL scientific 
cwer experiment designed to telemeter measurements of solar activity 
in X-ray, Lyman-Algha, nd ultrzviolet rcidiations h v e  the earth's 
atmosphere. This cover experiment becane the f i r s t  of a series of 
SOLRAD satellite experiments desi- and exploit& by the Naval 
Research Lsboratory. The cover m e  GRAE (Galactic Ra6iation ard 
Background) was used for the intelligence and scientific satellite. 

With the f i r s t  la& pending, new importance was addei! to the 
project after the crash of a U-2 high-altitude reconnaissance aircraft 
in the U.S.S.R. on 1 May 1960. Subsequent cancellation of routine U-2 
overflights ended the capability for deep interior surveillance of the 
U.S.S.R. Future overhead surveillance missions would require presi- 
dential @qproval. 



h e  f i r s t  U.S, srd reconnaissance s t e l l i t e  (photo or SIGINT) to 
becane operational was successfully launched on 22 June 1968 from C2pe 
Ca~vera l ,  Florida herd s %or-Able-Star. 'GRAB/Dyno 1, as this 
ELlIW satellite was named, shared the launch vehicle with Transit 2A, 
the Navy's second navigation satellite, The plrpose of the ELINT 
package, designated Cyno 1, was to collect ELINT data fram the inte- 
rior and infrequently covered maritime regions of the U. SIS-R. EKNT 
data is trenslpnded by the Dyno 1 for a forty-minute period after 
interrogation. The mission g r o d  station equipaent was operated only 
when Oyno satellites were trsnsoitting above their rcdio horizon; 
recorded data from the down link(s1 on mqnetic tape; and forwarded 
data recordiqs w i t h  collection logs to  I G A  via the Arxned Forces 
Courier Service (ARECOS). 

m e  ELWr capability of Dym 1 was successNly tested on 4 July 
1960 a t  Wahiawa, Hawaii, w e l l  out of Soviet range. Tense political 
climate following the U-2 incident dictated that this satellite would 
be tasked only by specific presidential authority. Thus only 22 data 
collection passes across the SINO Soviet bloc -were collected and pro- 
cessed during the three month useful lifetime of the GRAB/Dyno 1 
satellite . 
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11. ORGANIZATION 

Throughout its lifetime the FOPPY project was mamged, opereted 
and su~ported by a number of CQD elements under werzll Navy l a d e r -  
ship. There were two distinct phass  of organization, pre-NEtO and the 
reorganization following establishmat of the NXI in  1%;. During 
both of these pha-ces, melti-agency act ivi t ies  were coordinated by 
means of a lrechnical Operations Group (TOG) . 

Directorship of Project GRAB/bym (see Annex 3) was assigned to 
the Director of Naval Intellisence (DNI) . !Be ZOG acted as'  the steer- 
ing cannaittee or staff of the- pro je& director. The IIcx; W r s  were 
drawn frcm designated DDD organiza t im and the National Security 
Agency (NSA) . %he participating organizations, their responsibil- 
i t i e s ,  and the staff  responsibilities of their representatives to the 
'IOG w e r e  specified by the IEJI. 

1. Ime NRL developd the wera l l  system concept; designed, 
constructed, &ploy&, end l @  ist ically suepor ted electronic rece iv- 
ing, recording, and timing equipnent a t  mission ground stations; 
designed, fabricated, tested, and calibrated the sa te l l i t e  systems 
from concept through launch' injection into orbit, and provided eng i- 
neer ing snd technical direction through the operational exploitation 
phase; trained -mission ground station p r  m e l ;  controlled the satel- 
lite prior t o  launch; monitored the launch; and monitored on-orbit 
performance of the satel l i te .  The NRL m-r of the Tcl; was desig- 
nated a s  the project technical representative/project manager unt i l  
January 1971. 

2. Ihe Navil Security Group (NSG) directed and coordinated sll 
mission ground station operations; acted as the focal point for a l l  
e lectr ical  camrmnications associated with +h operations of the pro- 
ject; provided s i tes ,  support f ac i l i t i e s  tnd operating and maintenance 
personnel a t  the m i s s i o n  ground stations. The NSG &r of 
the TOG was designated as the project operational representative. 

3. ?he NSA authorized the allocation of service cryptologic -- 
personnel t o  man and operate the mission ground stations; processed 
a l l  EIJNT data recordings and disseminated the EUNT product; inter- 
preted n a t i o ~ l  intelligence collection urd processing requirements 
and made tasking recanedat ions;  and furnished the magnetic tapes for 
recording data a t  the mission ground stations. !the NSA representztive 
to  the TOG was designated as an advisor to the staff.  

- 4. The Dl1 had the authority t o  review and apprwe a l l  aspects 
of the project. The Scientific and Technical Intelligence Center of 
CNI (STIC) provided intelligence requirements t o  the director; pro- 
vided signal m l y s i s  supgr t  to m; monitored the signzl analysis 



progrzm; and disseminated quality control technical e t a  to mission 
ground 5tatiam. !the STIC member of the TOG was designated as the 
product control representative . 

7. The sites where dedicated Q?AB&m collection ud pro- ' 

cessing and spacecraft carmar;ding systems were installed . in the 
pre-E1II) period are as  follows : . 

Upon consolidation of all U. S. overhead reconnaissariie projects 
into a Nation31 Reconnaissance Progran (NRP) in 1962, CWiO established 
NRCl Program C ss the organizational carqpnent to continue operation 
End mnagement of the Dyno satellites. - By December 1962, 'the Byeman 



1462 through ~ a n ' w r ~  1963.- The foliowing changes a d  *itions to 
orgenizational responsibilities were implemented : 

- 
1. (me NHl provided funding to supprt  Program C based on 

annual program budget subeissions by NRL beginning with fiscal year 
1963. The Consolidated Cryptologic Program (CCP) c a n t i n d  to support 
mission grow3 station persontiel, xnagnetic tape, and data processir.g. 

2. ' The DNI became designated as Director, Program C. Ihe GNI 
prwided a FOPPY project director responsible for supenrising and 
administering a l l  aspects of the project subject to  the w r o v a l  of 
Director , Program C. 

3. pie EiEO Deplty Director for Operations prepared routine 
tzsking schedules for the operational control of FOPPY satel l i tes with 
technical support from the TOG, mutine tasking was directed by the - 
IW Satellite Operations Center (SOC) through S G .  NSA directed quick 
reaction tasking of POPPY satel l i tes through EtSG following tip-off of 
Soviet space or missile activity. 

4. Program A of the NR? provided the launch vehicle, launch 
vehicle/satellite integratim, 'and launcb services. Ihe NRO sepa- 
rately funded this supprt,,, 

5. The Naval &search Sabratory was designated the technical 
director responsible for design, developnent , and operational --rt. 

C. LATERCHANGES 

Program C an3 the KIPPY project organization functioned i n  the 
same general manner as established under the NRO for the next fourteen 
years. Chznges subsequent to 1%3 were the result of realignments 
within the Navy, chcnges in capabilities leading to added responsibil- 
i t ies ,  and changes in participation. Significant changes ard csso- 
ciated factors were the following: 

I. Starting in  April 1963, the requirement for detecting, 
electriczlly reporting and logging new ad unusuzl signals was added 
to the reswnsibilitv of mission qround stations. 'The resulting 



2. In 1967, a became redesignated as the Naval Intel l igence 
Camend-  (NIC) . COWAVINZOM retained the responsibility of  Director, 
Program C. 

10. Ch 30 September 1977, IXRO directed termination of the FOPPY 



111. SATELLITES 

I he  GRAB- sate l l i tes  were of s p h e r i d  configuration with a . - 
d h e t e r  of 20 inches. B e  f i r s t  Dyne spacecraft weighed 42 pllnds; 
later Dym spcecraft weighed up to 55 pounds. 



First U.S. SIGINT Satellite, 
GRAB/Dyno 1 mounted above TRANSIT 2A 

, Handle Via Uv"' " " ' "" Channels Jointly 



Spcecraft ecgatorial banes vzrieC! in size t o  e c c m i  

The first Qm satellite was pwered ftam a 12-volt storage bat- 
tery .cmsisting of nine D .size cells in series. The battery was 
charged by silicon solar cells and was designed to provide useful l i fe  
of me fear in orbit. six 9-inch diaPleter round patches of 156 cells - .  

were symmetrically located on tb surface of the sphere so that 
approximately one watt of power would be available for any orientation 
of the satellite. In full sun, a single pa* could provide about two 
watts of charging power to the chemical storage battery. Frau Dyne 2 
onward, + 1 2 4 t  Md -12-volt storage batteries were included. 

In the 24-inch diameter satellites, mre solar d s  of smaller 
size were placed on 11-inch diameter panels. Ihe- six qmetrically' 
placed panels provided a b u t  four watts of charging power to an 18- - -- 
cell, nickel-cadmium battery pack. (NOTE: 9-inch diamebr solar 
panels were used w i t h  the 2 0 - i d  diameter satell i te and 11-inch dia- 
meters w i t h  the 24-inch satellite.) 



.- 
Typical 24" Diameter Spherical Satellite 

w i t h  9" high Equatorial Band 
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As CollrPBd options increased to include more data receivers, data 
links, experiments, 

- 
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Typical 27n Multiface Satellite 
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- IV. !USSIGN GROUND STATICS 



F i r s t  Generation GRAB/D~~o 1 
Receiving, Timing, and Recording Position inside ESV Hut 
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worldwiae service conditions, could be transported by helicopter, 
large aircraft, truck, rail ,  or ship. They were described as a l l -  
weather shelters constructed of lightweight rigid floor, roof, side- 
w a l l  urd end panels secured by two l i f t i n ~ b a n d  assemblies. The 
panels were f i re  resistant dnd bzter proof. The ESV huts cane 
equipped with two work benches, a spare parts cabinet, exhaust fans, a 
filtered air  inlet, incantjescent lighting, e power entrance and dis- 
tribution cabinet, and an electric heater. 

A t  MU, the Em huts  were fitted out for owrations prior to 
deployment. NE& installed sheet-metal supporting racks to hold the 
electronic equiphent, the necessary electronic equiprent, EII zntenna 
mast, antemas, an antensla steering mechanism and brake assembly, and 
an air conditioner. me ESV huts were shipped as end-alone ass* 
blies requiring only minimal si te  support. A t  the mission ground 
stations, the ESV huts were placed cn concrete pdestals, on pavement, 
or on elevated platforms equipped w i t h  carport-type canopy roof, pro- 
vided w i t h  electrical power and they were ready to conduct operations. 
Ihe ESV huts were only manned to prepare for and conduct scheduled 
collection operations. By 1962, in preparation for the f i r s t  dud- 
satell i te launch, each collection site was prwided w i t h  two of the 
fully equipped ESV huts. 

.-. 
B. P- BUILDINGS 

As tk expanded exploitation a d  data collection roles placed 
increasing btitdens on the si te  personnel, a m e  into permanent 

7 buildings was started in the early sixties a n  buildings hous' 
6 direction find* systems became available #f@gj&. These wooden buildings were adequate to- replace mh the 

prwided the necessary space to install the growing 
nmkr  of bays of electronic equipnent. 







minterrupted telemetry & ddaa collection as the satellites p s s g d  
a t  high elevation angles. mese a t e m s  were fed by 50-w~t t  O U C ~ U ~  

camnnd tr~nsmitters. 

Ihe interrogation ps i t i on  expanded &to five bap of ofquipnent 
manned bv onk oEramr. By 1967, the position included programed ------ 
mmn.znd-*tone a&ramrs d c h  read pre-punched cards prepared to 

All satellite interrogation except for EKM! data collection 
operatiom, (such as thrust- and gouer/attitude 

rPld station in 

8 



POPPY MGS Collection Position - 1972 
I 
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Collection operators noted in their logs occurrences of KSA 
specified signals of high interest as  well as  new, mique or miden- 
t i f  ied signals. After a pass, analog analysts played back the taps 
a t  their analysis and quality-control positions and performed aural 
and visual scvls of each of the recorded data links. Parameters of 
these signals of interest  and unidentified @ g a s  were measured ud 
tabulated. After verification of the parameters of unidentified 
signals, leading analysts prepared a daily signal of interest  tipoff 
report for transmission t o  S A  &d to other F W P Y  sites. 

In the early seventies, pllse width selectors were sdded to the 
analog analysis positions to  isolate and display the data collected 
frcm a single RF band in the sa te l l i te  (s) . 

A s  the re l iabi l i ty  in  detecting and reporting signals of interest  
a t  the mission ground stations became established, the requirement for 
forwarding a l l  analog tapes t o  &A diminished to a requirement t o  for- 
wzzd only those tapes antaining unidentified signals or taps specif- 
ically requested by Na. Recordings m t  forwarded were retained for a 
specified period, then degaussed and recycled. 

- 
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- VII. DATA -m 

A. GRAB DATA PFcassING 
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VIII. IMPACT OF PKBLES AND ANOMALIES 

Most project problems and anaaalies lead to technical innovations 
and have been wltioned in  preceding chapters. A brief summary of 
other obstacles is prwided i n  the following paragrams in  the launch 
&onology. 

A. FIRST IAUNCR - GRAB/DYNO 1, 22 JUNE 1960 

This .mission was useful for ELINT collection for j u s t  ninety 
days. In addition to the short l i fe ,  the need for Presidential 
authorization to interrogate the satel l i te  was a constraint on the 
amount of data that was collected. The actual impact of these two 
factors ms not werly important since stateside analog analysis and 
budding data processing capabilities were saturated by the mount of 
data collected. No anamalies were observed in the intercepted data. 
No problems were encountered in the interrogation of the satel l i te  or 
in collection and forwarding of data tapes. Scientific cwer experi- 
ment SQRAD 1 was aperational for 10 mths and highly successful. 

B. S#XM) IAUNCH, 30 F O B  1960 

Ihe Ihor rocket burned obt 12 seconds early and was destroyed by- - 
Rarge Safety. Rzgnents landed in Cuba. a'le incident resulted i n  the 
prohibition of launch trajectories ideal for the desired 70-degree 
inclination and forced a dogleg injection e f fo r t  on subsequent 
launches from Cape Canaveral, Florida. This failure resulted in  a 
nine-month lapse in GRAB collection. 

C. !IBIRD IAWH - DYNO 2, 29 JUNE 1961 

This launch vehicle had three spacecraft stacked one on top of 
the other. Failure of separation system between the topnost pilir 
caused Dyno 2 and State University of Iowa Dr. Van Allen's INJUN 
satel l i tes to remain attached in orbit. B~us Dyno 2 was used on the 
odd days and INJUN used on the even days during the fourteen month 

- - 
potentially lucrative -passes wer the U: S.S. R. 

D. FWRTH IAUNCH, 24 JANUARY 1962 - - -  

The attempt wzs made to orbit a third ELINT sate l l i te  with the 
cwer experiment SOLFAD 4A along w i t h  four other satellites. The 



Thor-Able-Star launch vehicle exploded during launch Sue to 2 creck in 
the second stage engine. ?he impzct of the loss of the satellite was 
a pstponement of project intelligence collac tion zctivity . 
E. FIFM IAUKE, 26 APRIL 1962 

Another leunch failure occurred in the program's first attempt 
fran the kstern Test Rmge at  Vdenberg AFB, CAifornia. Ihe ELIXi 
pckage was the same type of configuration used cn the prior attempt 
and SOLRID 4B provided a cover experiment. 'Ihe Scout rocket rose for 
slightly wer tw minutes and landed in the ocean within sight of the 
launch pad. , 
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IX. P E B F o m  VERSUS OBJECTIVES 
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FIRST LAUNCH 
- 

/ 

mOJECll NAME GRAB (Walnut secur ity clearance) 

NRC . . MISSIOli: Pre-tW Launch: Thor-Able-Star from Cap @naveral, 
Florida on 22 June 1960 

ORBIT: 

REMARKS: 'mis was the first aperationdl werhead intelligence 
satellite for the U.S. 

SATELWTES: oyrr> 1 Transit 2A (APL) 

DIAMETER INCHES: 20 

pp 

END OF LIFE: 9 September 1960 

USEFUL LJFE: 90 days 

~ T I O N S  : First  U.S. sa t e l l i t e  w i t h  an ElLHT mission and f i r s t  
successfully launched U.S. intelligence s a t e l l i t e .  

First U.S. pickaback launch. 

EL= receiver active for 40 minutes upn inter- 
rogation from the ground. 

A1-2 
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PEOJECC NAME: GRAE (Walnut security cleararie) 

m MISSION: -- 

ORBIT: 

Ihor-Able-Star from Cage Canaverel, Florida on 
30 November. 1960 

Not achieved 

Booster vehicle malfunctioned a d  was destroyed. 
Impacted in Cuba causing an international incident. 
Resulted in restrictions on all future launches from 
Cape Canaveral re lat ive  t o  acceptable launch 
azimuths. 

Dyno Transit 3A (APL) 

DIMETER INCHES: 20 

WEI(;KTFOUNlS: 40 

NZPIBERRF EANE: 1 

INNOVATIONS: None 



mOJEl3 NAME: GRAB (Wdnut security clearance) 

NRL) MISSION: Pr- 

ORBIT: 

%or-Able-Star from Cape Canaveral, Florida on 
29 June 1961 

RR4ARKS: Pickaback w i t h  INNN - failed to separate. !&is was 
the second separation failure of NRC Satell ites . 
Design of these separation systems had not been an 
KU responsibility but on a l l  future launches NRL 

- -. 
I 

SATELLITES: Dyno 2, X J U N  (SUI)  and Transit IIIB (APL) 

DIAMETER INCHES: 20 

hirnEOUNCS: 55 

NuMBERRFBmn5: 2 

END CF LIFE: August 1962 

USEFUL LIFE: 14 months 

INNOVATIONS : RF coverage extended to  t w o  portions of the 
spectrm. 



mWDCll W. GRAB (Walnut security clearance) 

NZl  MISSION: Pr- 

L A W H :  Ihor-Able-Star. from Cape CaMverdl, n o r  icia on 
24 January 1962 

- .  

ORBIT: Mot achieved 

REMARXS: hb guidance on Able-Star stage 

SATELLITES: Pyno+4 

1NNOVATI:m: Attempt to, place five satellites into orbit using a 
single launch vehicle. 



PEZOJECT: GRAB (Walnut security clearance) 

NFCl MISSION: 
-. . Re-NRD 

IAUNCH: Scout from Vandenberg AFB, Californisi on 
26 April 1962 

--. - 
OBIT: ?+lot achieved .- 

REMARKS: Scdut was launched with no attitude control gas in 
the fourth .stage. 

D- INCHES: 20 

WEIC3ITmUM36: 55 

NUMBER RF -: 2 

First project launch from Western T e s t  Bnge. 



SIXTH LAUNCB 















TENTH LAUNCH 





ELEwENm LAUNCH 











NAVY 
7 - m2 TOTAL - 
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Director, Nwal Intelligence/Director , Project GRAB: 

R U M  L. H. Frost tlSN . . . . . . . . . August 1959 to September 1960 
RADM Y. L. fowrance USN . . . . . . . September 1968 to July 1962 

Director, Rogram C: .- ..-. 
.- 

RAPI V. L. Iowrance aSN . . . . . . . July 1962 to' June 1963 
R L. 'Ihylor 5 N  . . . . . . . , June 1963 to May 1966 

cAmr U. H. Rinaskopd fXSN . . . , . . . May 1966 to July 1966 
IBIDM E. B. Fluekey tXSN .. . . I . . . . July 1966 to June 1968 
CAPr F. M q h y  . . . . . . . . . . June 1968 to August 1968 

F. J. Earlfinger UjbJ . . . . . . August 1968 to July 1971 
RAIN R IC. Qeiger tlSl . . . . . . . . January 1971 to  July 1975 
CAET R. T. Darcy E N  . . . . , . . . . July 1971 to  July 1977 
RADl G. M. Bwell . . . . , . . . . . July 1977 to Present 

Director, Naval Security Group: 

CAmr L. R Shulz USN . . . . . . . . . June 1960 to- July 1%1 
RADM T. R. Kurtz uSN . . . : . . . . . July 1961 to oecetmber 1961 
CArm L. R Shulz USN . . . . . . . . . Decanbu: 1961 to Jmuary 1962 
RACM T. R. Kurtz aSN . . . . . .. . . . J ~ u a f y  1962 to August 1963 
RADM R E. Cook U6N . . . . . . . . . Augmt 1%3 to  July 1968 

-- 

Carmander, Nnral Security Group Camnurd: 

RADM R. E. Cook USN . . . . . . . . . July 1968 to June 1971 
RAE!4 C. G. millips USN , . . . . . . June 1971 to August 1974 
NU24 G. \P. March USN . . . . . . . . . August 1974 to Se-r 1978 

Naval &search Laboratory GRAB/roPPY Project Manager: 

Mr. H. 0. Iorenzen . . . . . . . . . . August 1959 to February 1973 
MK. R D. Mayo . . . . . . . . . . . . February 1973 to Present 



SIGNIFICANT E V E N S / I ~ I O N S  FND KEY CXMTRIBUlDRS 

INITIAL CONCEPT/SYSTEM PERl?OMAKE REGUIRDlENS (NRL) 

Mr. R. D. Mayo originated the concept NT sa te l l i t e  
in early 1958. Messrs. H. 0. brenzen and expanded the 
concept and coordinated with other organizations to provided for 
multi-agency participaticm, the use of SIGINT stations for 6ata col- 
lection, ud forwarding of dzta to NSA for processing and product 
dissemination. WX Reed of a1 advanced the NRL Propsal through the 
Navy, ARPA, IOD elements, and the executive branch to secure presi- 
dential apprwal. 

SATELLITE CESI(U @lRL) 

Mr. M. J. Votaw adapted the Vanguard design to accarmodate Eyno 
and the Solar Radiation cover experiment. He also established the 
interface b e t m n  Dyno 1 and Ransit  2A for th@ f i r s t  dual-satellite 
launch. Subsequently, h. E. L. Dix was the chief design engineer for 
the satellites. Mr. P. G. Wilhelm became responsible for the satel- 
l i t e  technology from 1965 to  present. 

-- 
POWER SUBSYSTPI AND THEWU DESIGN (NRL) 

system with the solar cel l  array designed by Mr. J. Yuen and the power 
subsystem conditioning package designed by Mr. J. G. Winkler. Mr. R. - designed the thermal subsystem for dl of the Dyno and 
POPPY satel l i tes.  

CCMJIAND AND TELEMmm (NRL) 

The canard and telemetry subsystems for the f i r s t  Dyno and the 
early POPPY sate l l i tes  were implemented by Messrs. Dix and Wilhelm. 
Later refinements were made under the 'supervision of Mr. Wilhelm. 
These included improved ' telemetry and data link transmitters by - 

caunand and telemetry subsystem expansions and ref ineaents - 
by Mr. Winkler ; owboard storage memory for emineerinq measurements 

The original interrogation and teleuetry readout subsystems for 
d-ie ESV huts were designed and inpleuiented by Mr. Dix. These 
subsystems were later  expanded and refined by Messrs. W. E. Withrow 
and A. Q. 'Ibol as the transition was made into permanent buildings. 

-m 
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SYSTEM WINEETUNG AND JNTEGWTION 

Mr. L. M. Hammarstrom of HRB and, subsequently, NRL provided 
overall spacecraft/ground station engineering , integration, a*d 
testing functions 1964 through 1976. 

- - 'ihe above names and contributions are representative of g&- 
erations of talented and dedicated individuals from NRL, NSA, NSG, 
AFSS, ASA, CIA, HIZB, ONI, Program C staff, Frogram A, NRO staff,  and 
NAVSPASUR who developed, olmr&ed, support@ exploited the ~ P P Y  
System. 
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TERM - MPLPNATION 

Athos - German-developd crystal video receiveer of %TI. Prob- . 
ably named after Mount Athos in northeastern Greece, -hme 
of ce l iba te  monks inhabiting 20 monastar ies. One 
thousandth anniversary of fourdlng of f i r s t  monstary, 
Great Uvrz, in 1963. Book on Athos m a s t a r i e s  wb- 
lished i n  Germany in  1943 (mnchsland Athos by F. 

GRAB - Galactic Radiation nd Background. Covername for Project 
Dyno ELINT satel l i tes .  

GREB - Galactic hdia t ion  Energy Balance. 

Wptilc - Unclassified name used a t  tSI4 for FOPPY project. 

-- 
SISS ZULU - Unclassified name used within the Naval Security Group to  

refer to  the FOPPY project. 

S O W  - Solar Radiation measurement packages c u r i e d  dong w i t h  
ELINT payloads. This l e g i t  b a t e  s c i e n t i f i c  payload 
formed excel lent  "cover s toryn for the Dyno EIJNT 
payloads through the pre NRO period. 

Transit 2A - Second Navy navigation sa te l l i t e ,  shared launch vehicle 
with Dym 1 on 22 June 1%0. Firs t  successful dual- 
sa te l l i t e  l a d .  

P a n s i t  4A - Navy navigation sa te l l i t e  was the primary payload on the 
launch vehicle with Dyno 2 on 29 June 1961. 

walnut - Name of security project for safeguarding detai ls  of the 
Dyno ELINT satel l i tes .  CANIS security cath. 





- REFERENCES 

i -- 
. CNI Project Agreement ( a c u r i t y )  , 13 page working ~ a p e ~ ,  annotated 

dirte of 1959 

M. Votow WG) draf t  p F e r  of January 1960: The Solsr Par2iation 
Sa t e l l i t e  

- 
-. 

(STIC) Project Grab Processing Suggestions and &view of 
Intelligence SUttMryp dated 6 Decerhr 1960 

Project GRAB mchnical Cperations Group letter G52/00022-61/ jmc of 
18 January 1961: Status report on Project GRAB 

NSA (CC6A-5) Status Geprt of M y s i s  on Roject GRAB I, dated 
1 May 1961 

DM l e t t e r  Cp-922YBIdk BYE-1061363 of 21January 1963: System 
EOPPY ; reassignment of responsibil i t ies for 

- 

Department of the Navy d o c m t  BYE-51900/69 of 2 December 1966: Navy 
Sa te l l i t e  Rogrun C 

C(XNAVINKW memorandm Op092/kfg BYE-66385fl0 of 17 August 1970: 
Naw Ocean Surveillance ~equirement " 

~ i r e c t o r  , Pragram C memorandum PM-16:RlG BYE-52238fll of 6 May 1971: 
HlPPY Growth; capabi l i t ies  vs funding 



DIRNAVSEGRU (CXNNAVSECGRU) control and ahisory messages to mission 
ground stations in EYEXCM and SCCCNM cormwnications channels 

Mission Ground Station BYMX)M and SCCW message traffic 

Mr. R D. Mayo: video tape, notes, discussion 

NRL technical satff 

original draft dated 15 June 1978 TS BYHN/TK/ - 
CCMm Jointly 
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