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' 4 AGN'EDA FOR NRO MANAGEMENT VISIT. TO NRL 

lo WELCOME .AND INIDRODUCTIONo O O O o o.o O O 

15 APRIL 19690 

0 0 1500 

2o BRIEFING OBJECTIVES Statement o •• Mr. 
History Summary, .... II 

Loren~en. 
Lorenzen . 10 minutes. 

3. MISSION 7106 OBJECTIVES 
POPPY ACHIEVEMENTS Mayo o ••• o • 10 minutes 

4. DIGITAL SYSTEM 
Achievements 
Potential. • o ••••••••• HAMMARSTROM ... 10 minutes 

5. EVOLUTION OF HARDWARE AND TECHNIQUES o WILHELM 
A 15 . J "1Sfi11 y'S /)} J '7 

Ac/Jtlf/1 "f 'A )1{1 ,,,j..i) f' v tfi .,_/,2v1:? /c7/I tnz lt:-/'t}'/13 ,!;J ,::i/;f "7f.lf1-'Jyt /1;,z.~ 

6. LIVE DEMONSTRATION OF SPACECRAFT~ 

r., 0 0 

;ev:?k. 

20 minutes 

10 minuteso 
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ONij Hour to brief Dr. McLUCA~ presents several problems: 

~ow do we give him the picture of onr Program, its a.ccomplishments 

and the potential of the future when it is probably a Harc:li-Jare session 

they are expecting. 

Two things stand out as significant which might have caused the NRO 

staff .to set-up this briefing request: 

l.The GEOGRAPHIC-LOCATION SORT which the PSAC asked us to perform in 

late 1966 and which has not been tasked(officially) to date 

2. The intensive hardware techniques briefing which Pete Wilhelm gave 

Col. Allen and Bradburn might have seemed non-contr~versial 

enough for POPPY to give without rocking the boat. 
~~~ 

It seems that the aspect of "IN-HOUSE" Government Laboratory capability 

should be the major emphasis of our briefing. Our ~ast is certainly 

interesting to Dr. McLucas but not at the expense of his being very 

clear as to the techniques we use which proclaim a strong productive 

future during his stay in office, (4 years or so) ..... We should 

be very clear and consise about the Future with a full DIGITAL set 

of collection sites. 

He should clearly see our capability to do the POPPY job ~ell if not 

extremely fast; but with payload lifetimes growing the added time between 

Launches is not l~aving the NRO without the P9PPY General Search capability. 

~ather there is the question that the data is accumulating in depth with 

only occasional Analysis community outputs. 

Perhaps we sould raise the question in his mind about the sacredness of 

the NSA circle of probable location (CEP) with all its assum~tions as 

opposed to the fi~ coordinates given by without a CEP. It is 
~----~ 

certainly time that the Fixes were given an evaluation for 
~----~ 

accuracy. 

Ephemeris discussion might be in order as an area where our accuracy is 

thus far limited and what we are doing to enhance this weak point .••. 

RETEP the on-board ranging experiment to give real-time range information 

periodically through the data taking period. 

Bwower-Ladane earth model to be used overseas soon. 

Significant Numeric integration by Dahlgr~n in production of our future 

ephemeris elements for overseas use, and NSA as well. 

Potential Geodisy improvements to tiex the points together better, 

/.IOl'tfltt Via -S~tn ~ 
C6/Jb'o ' ~~~ ""''I 

using ARMY software at NSA. 
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suggested inputs to Introductionand Welcome period .... 
t'J-f M .I I~ /J.-. ,--

JL o The fact that NRL has :i;,~~;i flown _:5·5 spacecraft a.nd j_f_ on POPPY. 

2. The blll§:s::k Satellite Techniques Bra.nch in whos spaces we will visit today, 
has many customers, besiges POPPY, the SOLAR RADIATION, TIMATION LOFTI 
have been the raj aor efforts. 
3. about 90 manyears of effort are expended on POPPY each year at NRL. 

about 15 M-yrs on the EOINT portion. 
l)r. '.TN- 1-\-() u..:s C 

4. POPPY is in its 10 th year of existence as •~NRL effort 

5. The NM Visit is primari~X aimed at a display of the HARDWARE BUT 
first we shall ~oli:ient /~{) on the program, the Mission, the Method 
some of the accomplishments and then go into evolution of the 
harware systems 

~ 

6. The visitors will then be excorted to the fourth floor of this Building 
via elevator on the left as you leave this room, where the MISSION 7106 
spacedraft will be viewed. 

7. The visitors may then return to this room for Executive Session· prior 
to departure from The Laboatotyx 

~d It V,·., BtMIIN 
eo,,1ro/ S'{sfem 
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·Notes relative to the 15 April briefing .... 

Item# 
/"\ 
(.!) Introduction should include the division of responsibility within 

NRL for tbea.lRO,GRAM,"C" 1~or1: ••• Wilh_elm's 9~.d Mayo's vtt.ious responsi-
c.,- /Vllfll 6""T c-f vi\. Y. .~~d~;;-, }). ~&t "y· '3 /4:,,A---a.-u/,.,~L .. /lf? ~.,,,,._,,l,,.J,vu: .. ,a. -

bili ties;t Overseas' sites support by NR.L remai s as a rel .tively unknown 

area of endeavor which makes severe demands on the NRL Staff, and directly 

determines the quality of the program-data. 

/4 ~~r,r ,-~ vr,(;-,,..J '7)-r.//,,!ei..M.u,s ,"s iear/;471r.~ ./;rl'J.~ C.t (i~e) 
(~ HISTORY:~ summary, not the event by event /"or there will not be time 

within one hour to adequately cover the HARDWARE PORTION. 

OBJECTIVES of this briefing are: 

1. Refresher of How POPPY works, How the sites are oriented, ·manned 
and tasked. 

2. The size of the instantaneous coverage (geographi~ally speaiing) 
3500 n.rni diameter with a hole in center determined by vertical radar 
antenra beam width. The number ot I lwi thin the circle at 0ne Time 

3.History .•.• Firsts for this program: 

1. First ELINT collector by This country •.. Presiden~ tasked 0 ta~g/orbit. 

2. Electronic Shelter Huts 

Secret I[] 
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'NOTE TO MRo LORENZEN 

SUBJ: Briefing for NRO Staff and management set for Tuesday 15 April. 

1. Significant factors which might have led to the request for this 

briefing: 

A. Boenning, Col's Allen,Bradburn, ~------~had an NRL briefing 
presented to them on 9 April by Mayo/Hammaistrom and Wilhelm. The Maps 

of the Ship-tracks were ~21 shown mainly because of Bradburn's presence. 

Bradburn and~----~ had tto leave early so their questions were concen

trated-on in the first part of the brifing, the hardware walk through did 

not really get started until after Bradburn andl ~eparted and 

during this part Col Allen learned that the NRL exper~ise was far greater 

then he had previously known because of the Gravity Gradient history 

given by Wilhelm~ There were several other areas, Thrusters and the ~I~~ 
aspect sensors which obviously greatly 

The portion of MaWo' s briefing wh~ch 

res onse dealt with the accuracy ofl 

interested h:i:m. 

seemed to strike a resonant. 

.evidence given to the Harry 

Davis committee in late 66 by NSA .•. I went on~to list the areas of ·improve-

ment in the~ __________ __J f the data-quality and left the audience 

to draw their own conclusions. as to how muGh the accuracy might improve. 

The next area of questioning_ wastijin the regard to the computer use ..• r 
stated that the PSAC mandate was to weigh~-----~against its potential 

of having emanated from one of five High-priority pieces of real estate •.. 

"Geographic-Docation Sort" was described just as it was nearly two years 

Hammarstrom)for Geqeral BERG. TheJqiif~oles at 
, (.l_.((l)i\,t\ 1,,J l ~'f4 ai,. ,'\ 

were shown again .. a-a~~e statement that the community had not 

tasked the program to do geographic-location-sort e_y.en though thi.,_s js 
Mr,~ _ . . -:i:1:.1 _s. . 'ftM,11-) 1v-r- flt-/ I "" 

per~ the most powerful sort criteria for ABM1/\especially/\ ~ being able 

to associate all the elements from1'/each ABM/ AES site, by determining 1e~3,.4,41, 
Ci ; (P t- {, ,,i s. 

correlation of the activity -h~@~ similar use-patterns, or data character-

Bradburn and indicated that PSAC was still vitally 
-pri,ei rn lM hi). ~ n,D,. 

isticso 

interested in this technique and if o~r/\guidance ~not reflect~his we 

were not being kept very well informed .••. This aspect probably more ·than 
. . . -f-,,r JlkLU~e>.S ,_ . 

any other has led to this request for a briefing/\ ·1·n'<;.r. er ore it is 

suggested that Geographic Location Sort be discussed in a great a detail 

as possible. We are 

other guidance. 
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STATEMENT OF INTRODUCTION AND OBJECTIVES by 

Management and 
1. Welcome to NRL on behalf of the/Techn&cal Staff. Qf. the Naval Researcgia.b 

2. R~ason for Briefing is to supplement the basic knowledge of the 

Naval Capability and Resources and 

To stimulate thinking and planning regarding the Navy's use of space 

for reconnaissance and surveillance. 

To disclose recent additional factors which-could stren~~hen the 

Navy role early/18inticacation, Location and technical assessment 

of Soviet Naval tombatants, while still in the denied areas.~~xkkR 

3. The first/~~3i~iix~~ix~i~0pF~◊!de a brief refresher on the POPPY 

System•~••••The Mission Objectives •••••••The Capabilities and the 

historic and contemporary Achievements. 

The second speaker will be Mr. Wilhelm Branch Head of the sntellite 

T~chniques Branch, Mr. Wilhelm will ppovide the description of the 

Mardware and technique evolution which has taken place at NRL over the 

past fen years under this Program. 

. .. 
HANDLE VIA 

BYEMAN 
CONTROL SYSTEM ONLY 
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9 APRIL Bl:ide-fings on PROGRAM-"C" at NRL for Bill Boenning and pecbple; 

x~%mRiiiM COL Lou ALLEN, David Do and 

Briefing started at about 10:30 with a summary of the POPPY History, 
flight by flight and the manner in which the overseas sites have evolvedo 
The improvements of ground instrumentation and the resulta.nt imP.roved 
quality of the data in a time-domain2 senseo 

In the introductory remarks the request was made to specify the type 
pf briefing which would suit the group besto Col Allen said that he had 
not heard our historic and program description pitch so proceedo ■ o ■ 

I bui 1:· th: history of each flight and its accomplishments, the basis 
forl ~ _ _ !how accurate it is, quoteing NSA's _1967 summary an.Si then 
going in o t e improvements in the site dataasystems and letting them 
draw their own conclusions as to the contemporary accuracy, productivity 
and timeliness. 

The ALERT, DESMAC DIRNSA history was given and the reinstatement of this 
effort as well as the 

HANDLE VIA 
BVEMAN 

CONTROL SYSTEM ONLY 
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MEMORANDUM • • • 14·: April 1969 

lO Director Program Co 

From RoDo MAYO NRL Code 56140 

Subj: Summary of Briefing for NRO and. NSA' Sta.fl' on 9 'J.1.priLL~-
t : ( ,, 

.. Backg.round: 

'l'he .SROS, Briefing of 19 Mar<;::h re,s1,.l.l ted in req_.uest/5, .fro,IT1 Mro Boennipg 

and f the URO and, NSA re~pectively, fqr a Hardware and History . . ,. . . ' . 
bttefing at NRL in. the Hear future. This was arranged to occur. on the 

?a_y immedia-i;:e;Ly following th~ ._CNO v._i1:;i_t. tq NRL on 25 .. M_ar(.:h. 'tAJhen CNO 

visit was res_chedule.d, for 8 April, both NRO and_ NSA vi~_itir1.9. teams wer~ 
• ' 

also rescheduled for .. 9. April with. NRQ visit to occur. _in the morning 
' . ,. • I • l. '~ • I 

and the NSA, :visit to follow .in the. after.n,o.on.. The request was. made for 
• Ck 46) ' 

the POPPY processing team at NSA,/to-review .the alhe_ndanc~ '.list._to deter-
. • _1_ 

mine significant need .and to. try to keep it down .. to. :LO. or_ lJ. persons in-
•• I• • t • • • • • 

eluding representa~iv.es from the:· K;...-46: gr?up. Clearances wer~ submitted 

for four men from the 11 B-Gro1;1p" and .f i.ve men from. the "A""'.Group", fr:9m NSA 
0 

as well as from }~,..4 6 o 
\. .. ) 

NRO Staff Briefing s·tarted at 10: 30' AM wi'th Mr Boe·nnihg, Col ·Allen, 

Col. Bradburn and in ~he audience. ~r. ~ayo, Wilhelm 

and Hammarstrom as ·the briefing t~am.· 

Mr·. Mayo provided a summary of the His tori.c mile·s tones ·of the prog:ram, 

with• the evolutfon of both the spa.cecraft and the- oversfe'afs da•ta collection 

systems.- was extensively described ai ~eil ~s\the 1967 NSA 

summary on 

c=J A defai e y s .ep escrip J.on was given a as wo year 

evolution of if-he:· receiving systems···and~~the ··digitizing: sys:tem with empha

sis on the improvements ·in a.ccuracy', timeliness oand productivity. Note* 

there was e·xtensiye_ q~e~tionin~ ·as to_ the use of t~·e _comp~ter· and since 

~articipated in the Harry DAVIS P~AC review of the ABM/-
-----~.----~ ' 

AES effort in late i966 and early ,67, the descr:iption o·f· -this .Computer 

utiliza.tio'n centered a1m·ost ':'Xclusively with ·the a.vvowed/f~-g~on for the 

deploying th·e C'Om'luter i'n the first pla·ce o o. to p·erform 'initial sort on 
. ' 

_ the -data:: to ~~-------------------------------

which "included any of the five most important ABM sites· in th.e Soviet 

Union. This technique· was demonstr·al:ed in the first month of .MISSION-

7105 iuu:txcalled ·Geographic "Location Sort), ultimately described to. Gen 

Berg in the early summer of 1967 and then subsequently !!2..:!: ta.sked oper

ationally by either th€ NRO or·Ns~ µntil early 1969 when NSA ~eqaested·~ 

~ 1 . ·i HA.NOL( VIA 
'""'"'.,.......""""...,..l ~orm this sort aga.inst SARY SHAGAN. Unf'o:rt::'.::\fiae_~.~Ni-W· ·this 

,?•JjlJ-:)Z"'fr' CM l'\MI "/ •!t@~i1rMf 1 s as l3. highly interesting one for I ______ f, ~Y&li" •l:l·ra'<l'.Durn 
Approved for Release: 2024/06/11 C05025455 
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\Labor a:tory 9 April 1969 

:, (!!'J ,i) 

~BRADBURN, David D. Air Force (West Coast) 

Secnsl 

(Air Force (West ~o~st)) 

f..lo.n(ttt V: o, 8-/E.m IIN 
6n10lat StfSb.m OAJLV 
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\______,/ ~' u{, sev/lJtrv. 
~~~~~~~d a Brief History for the Benefit of Secretary V'Ji;lrner, 

ffiowever the major emphasis will be upon the techniques and recent 

results of an Ocean Surveillance development under this Programo 

Chart #1= How it work~ 
Interrogation period=½ orbit 
Collection antenna coverage 
Spectrum band-definition with Crystal-video receivers, 

Pre-amplifiers where additional sensitivity desiredo 

GENERAL SEARCH= Detect within thirty days after first radiation, assumin 
that it radiates at least one hour per dayo Locate to within/ I 
Other para~etric measurements of signal chhracteristics to general tolo 
EOB re~uttes that the signal be identified and located to within~~~~ 

SOI(Signals Of I~terest) listed as new and unusual or of high Interesto 
Generally they have been theL )type which escape the 
NSA Machine processing scan-~s~o~r~t~~~~~~~~~ 

Main Beam Intercept During period of approach tc emitter and then 
again as the spacecraft moves away from emittoro This gives a circular 

band arom:J. spacecraft ©n surface of earth) within which, horizon looking 
radar, will illuminate spacecraft on:e each scano If the•collection 
band of this particular emitter is tasked then the sp~eecraft will 
transpond, pulse for pulse the signal XRRN to a dedicated ground stao 
The time between pulses is carefully preserved but the down link is 
~tnaro~m®Tl :koxmiinaxriu1~mxme in I I regardless of the emi ttor 
frequency. The down link pulse width is coded to indicate the spectrum 
band of data-origino 

Width of circular band is determined by the radar antenna vertical 
beamwidth; as the emitter is able to look higher and higher in elevatiori 
it will increase the overhead coverage and the circular hole below the 
spacecraft wlt:fi:hin which it can not see the emi ttor becomes smaller, o o. 

the same thi~ ha~pens as the intercept sensitivity goes higher and 
higher until the sensitivity is adequate to see minor emittor antenna 
lobes then it is detectable from horizon to horizon regardless of the 
direction of the emittor antenna main beam ... them one mses the most 
important identifying characteristic of the radar, that of Scan char
acteristic which identifies the nature of the emitter; whether it is 
iir search, miss½i discriminator, height finder, command guidance or 
what ev2r its area of use can most easily be determined by this scan 
informationoooo 

HANDLE VJ.4 
BYEiltl;l\l 

CONTR0L SYSTEM ONLY 
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BRIEFING 

NRL, Bldg 59 Rm 123 

Attendees: 

John W. WARNER, Under SecNav 

18 April 1969 

Hon Robert FROSCH, Under SecNav for R&D 

Harry SONNEMANN, Special Ass't to Dr.FROSCH 

P. WATERMAN 

Adm HARLFINGER (possibly) 

Adm Albert CLANCY 

capt Moffit 

HANDLE VIA 
8'!EMAN 

CONTROL SYSTEM ONLY 
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16 April 1969 

MEETING 

Held at the Pentagon with Mr. BEONNING, SAFSS 

Attendees; 

Vince ROSE 

Mr. Mayo 

L. HAMMARSTROM 

Re bands etc. 

Seeret ''---------

~<Uld,u V,·11 !1/!MAAJ 
Cotnrol %-lt4, ·OAJ t,,'/ 
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SUMMARY OF PHONCON FROM Bill BOENNING 000000000 

On ffi6 April NRL/NSG/NSA all met at 4Cl000 (Boennings) to con::entrate on 

further definition of MISSION 71070 L_ ___________ crew let be 

known that we must not design into POPPY coverage which has already been 

I I. o I told him that we did not want to get into 

I ... after this warning I led the ~iscussion 

through those IL_ ______________ -,-------~-----__JI 

As an aftermath of this meeting BOENNINGI I must have met on 

Friday and discussed this competitive aspect of the two programs and 

especially the Ocean Surveillance developments of the past year •••• 

Bill called on the Gray Phone with the following summation: 

1. As we are shooting for Ocean Surveillance, to what extent are we 

degrading the effort for the USIB, SORS & NRO??? 

A- If we stop the· 0/S work to what extent would our performance 
increase on these other National jobs??? 

2. Criteria tori I \ocati.ons. Now and in the Future??? 
Duration of intercept, ~. ____________ I 

SEVERAL QUESTIONS ARE AIMED AT NSA .•••• 

3. How much would the General Search results ifcre?se if the Location 
accuracv was broadened from present range of_ I 

I I ~---___J 

4. Relative usefulness o-f General Search, EOB, SOI, []from 
as compared to other programs? 

5. ALERT ca8ability: Who uses and How 

6. results??? have they been reported??? 

1opSce,Mt~ 
Approved for Release: 2024/06/11 C05025455 
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20 APRIL 19690 
Q 

MEMORANDUM TO FILE 

Subj: Briefing Summary 

lo 8 April CNO visit to NRL along with ADM's Cook, Moran, Aurand Capt Moffito 
~l=~~~------------lwith Mayo,Hammarstrom and Wilhelm giving 
briefingo 

2. The following Mornin: briefino oiven to Bill Boenning, Col Allen, 
Bradburn &l~iven Hisforic summary with the emphasis on 
achi~vements and hBr ware&techniques 

3. (9 April ~fternoon) NSA lh~d 4 of his men and 4 
from thel lwith a histori 
run-through significant accomplishments along with the sfuip-tracks. 

4. 95Apfif~t4 PM til 6 PM= Code 5614, 5602 personnel briefing along with 
two of Pete's men (Eisenhauer and Wilson) given Historic and accomplish
ments 

5. 9 April 6 -ll:30PM I lfrom Missle/3~t~~T8~ion 
from Huntsville Alabama who have the responsib.ili ty for the Information 
on the'--------------~plus the ABM responsibility I think ••• 
From this e~ive Give-and-Take briefing it became evident th~t with 
the Progra~ ~here must be a different goal for each so they would 
not loom as competitors with us.ooThus the philosophy deve:on:d wh:re 

I kould be more tactically oriented to address the I . . _ 
I ~ I while POPPY is aimed at a c~o~n~c~e~n~-r~a~e~a~e~fort 
to disclose the entire weapons system by providing simultaneous very 
wide spectral coverage. 

60 10 April 8:30 AM Pete's crew given a Historic, Achievement and Dedication 
tvpe briefing until 11:300 

7. 

I 

8. 10 April 1:30 to 330 PM met with ONR on HRB contract. 

9. 11 April gave DDR&E A brie~f~_i_·n~~~--~n~i~f~i~cance of PBPPY ca abilitv foc 
locating shi sand use of to 

r---i.,-~~~~~~.~~o~r~e~n~z~e~n~~~a~¥O ■ 

L.__ __________ __J attended and brought p9TTS 

10. 15 April NRO team= Dr. McLucas, General Berg, Col Sc~nberg, Harry 
Davis with Bill Boenningooo In add~ndance =I 

L.__ _______ p r ief ing team was Mayo /Hammar s tro'---m-/-l•.-ri_l_h_e_l_m_._l_h_r_l_5_m_, ~-~_-n_u_t_e_s_._J 

11. 7107 Design detail-goals meeting with NRO./NSG/NSA including Cheif 
Kargle. 16. April- :ft~rnoono 

12. 18 April 10 AMI ~ _ I along with Misner got the full historic 
ship location brie ing. 

for R&D . . 
13.(De9uty)Under Sec Navy, Warner and Sec/Frosch along with Waterman, Sonner-

man~ from Frosch's office got the full historic, techniques and achie-
vementsss briefing from Mayo/Wilhelm. ~n attendance was I ~ 

ADM Harlfinger, Moffit andl I 
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23 April 1969 

Subj: NRO posi ion on SLxc=J 

1. Tasking history of Mission 7106 has generally been un-inspired 

in other words the occasions when changes have been made are relatively 

few and the tasking has taken a staid un-varying format, recycling over 

a period of several days. This has been brought about by an decreasing 

dialog between the tasking office. (SOC) and the NRL team of design 
". 

engineers. The repeated usage of Band 12 on the 7105CHARLIE spacecraft 

is a clasic case of wasted resources ... it has not produced a usable pulse 

in aboutl4 months and yet it is tasked on the ,average of about 2. 9 times 

per day. The we0kly summary of bands in which no signals have been 

heard clearly reports this deficiency of the spacecraft and NSA has 

noted the deficiency also ... but the tasking of this band alone,(by itself) 

requires the entire ~m¥ili@m~ spacecraft. 

•HANDLE'. VIA 

... lfT Pfi-l(EY: 10LE cor,mrF 
',._, __ R, ,.,, ""YSTE.MS JOIN.TL.'! 

,!:-ON"f --.:.., '"' · • • 

Approved for Release: 2024/06/11 C05025455 



-~---

C05025455 
Approved for Release: 2024/06/11 C05025455 , 

Se.erd, ~~ _______________ 28 April 1969 

Mr. Mayo hadl_l _____ __Jlfor morning visit 

Mr. MAYO had Mr. w. BEONNING, Air Force for afternoon meeting 

Oec,~11 
~----
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