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18 May 1959

WDZ

" for your review and appr

MEMORANDUM FOR GENERAL RIT

SUBJECT: Letters of Appreciation for Support on Recent Discoverer
~ Capasule Search to Commander~in-Chief, Royal Norwegian
Air Force, Area Commander, Northern Norway and the
Commander, Air Rescue Service

1.  The subject and attached letters of appreciation are forwarded

2. The letter to. Comm.a.nder-in-chief. Royal Norwegian Air Force
is to be forwarded to General White, after your approval, for transcription
to USAF stationery and appropriate signature. i

3. The latter two. of the subjéct letters of appreciation can be
forwarded directly from AFBMD upon your approval and signature, -

4. The text of each letter expresses the sincere feeling of

appreciation which this office holds for the respective support and
services accorded the Discoverer Program, v

3 Incls. . RICHARD D,  CURTIN
l. Lir to RNAF, Oslo, - Calonel, USAF .
Norway Deputy Commander
2. Ltrto.Area Comdr, Military Space Systems
N. Norway o

3.  Ltr to Comdr ARS
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E Deputy:Commar<® In-ta;na.tions
Air Force Ballis__.Missile Division

: Date. /Q‘ June. 54
To _érfh. /e;* [a"‘i
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- INFO: IMISSLEDIV VANDINBERG AFE CALIF

“SEERET FROM WDI-6-2-E

Wt

. . | €51 W.E, Leonhavd 9:,;,,59

ROUTINE o I
ROUTINE. X AT

CoMDR A¥DMD (ARDC) LOS ANGELES CALIF |

COLDR PMR PT MUGU CAPLI?

" DOWNGRADED ar- 12
~_ INTERVALS, NGy Ay rf:mwz:mt R
CLASSIFIED,

DOD DIR 5200.10

'. PURSUANT TO OUR 'wmz-'s-zom DATED 4 JURE 1559

”:.“PRE-.::.NTAT!VES ﬂF PMR, T MI&ELE DIVISIQH Ax«mm&m
I’W VESTIGATED POTENTIAL srras FOR.. m Mms LAUNCH .
ST‘.NDS-AT PT. ARGUELLO ON § JUNE, 'I‘W AREAS. IDERTI!‘IED o

AS FOLLOWS, WERE PROPOSED FOR USES PLAN cmrmmm
 DEVELOPMENT OF NEW AREA }X SOUTEWESY PORTION OF
PT ARGUELLO IN vxcmn-r OF LA FIONDA CANYON, PLANZ

| CONTEMPLATES EZIPANSION Ot SER‘IRY COMPLEX AREA ?0&
 WHICH THERE 1S ADEQUATE USARLE LAND Avanasis,

PAR. FOR FOLLOWING SIGNIFIGANT REASONS, ms
 WEADQUARTERS RECOMMENDS SITING OF MInAS COMPLEX | ’7

Jme 1959
’! mN "0[ u.,

287 3

. S Bornse C_O'ouo!, USAFTER "_...‘4’.....
- 9> . W 51.59_3 5 Cy .iuaiZCy.-;



cc MDR AFDMD (ARZC) :..c:;. .&I‘I:".-E.L?:o CaLIr (ws:z-b-z-s cont'd)'

U’iﬁxzﬁ PLANZ ?ITH STA]&DB LOCATED mm.mrm.r ‘WES‘!
oox SENTRY COMPLEX ALOKG KKISTING ACCESS aom |
~ :x PLACEMENT OF MIDAS mmmmsammsmmn
LEAST m:mmz. LAND AND RESZRVE mmoposm
YHDER, PLAN; | rmmmmmm ' e
‘2. CUR DESIGN AND CONSTRUCTION SCHEDBLES cmm..awn

o _"I'I'E Abm&m oF mf ..m nOW mwm cmtsmwcmn.

‘*rms can BE ACCOMPLISHED WIDER m,w % mmpmm
IN vxcnnn' OF LA BOKDA mmw m HECESSITATE mcmn'

| ‘REDESIGN AND AHCITIONAL SIYE DEVELCPMERT woRK, . -
' SCHCDULED KEXD PATES FOR COMPLETSD STANDS WELL NOT
. PERMIT THIS DELAY, -~ .
| 'S, PLACEMENT OF MIDAS STANSS [ VICDTY OF SSNTRY
- mmpm WILL PERMIT PLANNED UTILIZATION OF EMERGERCY
| . 'POWER AND WATER SUPPLIES O BE PROVIDED UNIER SENTRY R

v -'mcmu.

b mmmmmmerzmnsmm nzsmmm

‘ mrummmnmnuwmmmwmm
,xaco.mucrampmammsmmms

| Nwmmcrmunmam;._. A
ERLX vwmwmmmucm

f‘ .

. cmssmmu vmsmmm mzm

‘suymm ’tb M i«

wiz-

A U T s o owed,

v e RN

ot T




: 'fcw.z‘t AFBAD mm} L05 ANGIELES cw ' (wm-b-z-x ccnt'd)

N ’e, PRICKITY AN IMMENENCY CF M10AS Pnacmu WOULD
S Appm TGO WARRANT mvcxmn Posmon YIS-A»-YIS VAGUE
- WEEDS OF LOWER mromr TELAIER, HAWK AND AFBOBER
| ?nocams FOR ammz.s wm nm'wm smxr auups
Aﬂamw.a"m > ' '
1. FROM srmz-om'r OF PaTIAL cosr mvmmr.
z:xrmsmx OF PRESENT amx: AQEA, m mwr cmon | .
uues OF EXISTING cmumc.n mnmmmmtm IR
8 on cmrmvma BASIS, mm:ncmr s&vmmmmm
' m cosn CA‘R BE REALIZED. B'I CONSOLIDATING ACTIVITIES
oF couuanwxmmmu aoamcmsmm .
. mrlmm urmno: s EIAMPLES INCLUDE NUMBEX or
n:nmm LAWCE; AND smwzc:. CREWS; GUARD snnvxcsz |
- _PAD mmmxcz. BEBABILITATION AND REPALH; m
o mommm MEDECAL: AND mxsmammm |
PAR, mcaumz IST MISSILE DevIION cmcmm THE .
- _mmmmn 19 SITS THE MIDAS mmnceuvmm
'mxwm DOMEDIATELY WRST. 0F mzsmrm R
. PAR, YOUR EARLY CONCURRENGE WITH mmvs I
o ucomm umamnnmoam mrmnm




, e ol
"Acmn”-”o. D&, Ko

A x ’5 : o 19 MIBSSZI _

',’ ‘/FTIO!I AFB@H 52523 '
IGE. €12 FINAL ITEM IN YOUR AGENDA FOI SIJBO/

RIEFING TO ‘ARPA. 8989 JUNE 23" AND TO DOD~NASA

-PACE Illl'l' FACILITIES BOARD ON THE. AFTERNGON.OF 23'.

JNE 1959, . €2) TELECON BETYEEN B/GEN GREER ‘AND. M/GEN

g;&m !g 18 JUNE 19590 €3) AFDAT. !ESSIGE 525'3 BATEI

gt -'-rn zou.wm u mmom emmez m m‘om- c
10 IN.-REGARD “TO THE REFERENCED BRIEFINGS - i

7 A 1T 18 REQUESTED TME BRILFING BE A smuc .
onmnm TNE u-nn cumurm e sxmn' nsa

¢ - e oo Syt e e

b ;;':‘::zrg:':: c..,w
Pnoenﬁ REQUIREMENTS,
SHOULD BE REALIZED THAT THE IMPRESSIONS .
: ARESE BRITFINGS MAY WELL SERVE AS- A DETER- -
“FACTOR IN'TNE EVENTWAL RESOLYTION OF TOP-LEVEL .
AGEMENT ‘ASSIGMMENT RELATIVE TO DIRECTIGN oy canrmz.
1 {GROUND': ENVIROMMENT FOR SPACE SYSTEMS,-
REQUESTED YOUR BRILFING BE GIVEN: BY A NIGNLY rof.t

' g maavcm.r nun.m VITH TNE

ME PLS ees xu PLS oM IN n.s c‘ru Il ns cou INPLS ,'
; ':_-uor How. ov No Hew. Nov ) ,

DOWNGRADED AR 12 YEAR @7’#'

o INTERVALS. . AUTOMATICALLY,
. ” JOD - DIR 5200 10
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e, 0753 ® o2t

ncl nn SICHED JounSoM
THE WD1Z-9-2-Kk DATED
llmm CONTROL CENTER IN
“WILL BE REQUESTED FoR
X3 BUDGRT. APPROVAL xs CONTINCENT
CONSTRUCTION PROPOSA L

o muumc
nr xunmm IRED FOR: APPORTIONMENT OF CONSTEUCTION
xummm nmm IS CUTLINED IN STANDARD ARPA “
it B 3 L & L
M
CAR BE ttmm EXPEDITIOUSLY,

8 A CAT 'M' muu.
08T RIWZMY

o ,ﬁﬁ"“ .

el T — Vi e e e e e e e e

A f S ENCRYETIDis—=dlut ol o b S e
BNUES B;DATE-TIME GROU FUOR TO QL‘\L'.A{;&I“LA“UN:
49 UNCLABSIFIED REFERENCE IF DATE-TWAE GROUP IS QUOTED,

O I S UL . ke v ::.;TF.
Ha L SARARANING MOT ML st 3 AL




:ROM CHIEF AFBMD FLD OFC VANDENBERG AFB CALIF/COL CCDY/

: COMDR AFBMD HEDARDC , INGLEWCOD CALIF  'A—PARAPHIASE NOT RECUIRED EXCEPT PRIOH
° ATTN-WDZ, WDTI, WDG > O CATEGORY B ENCRYPTICN—PHYSICALLY RE
' MOVE ALL INTERNAL REFERENCES BY DATE-TWA
T , GROUP PRIOR TO DECLASSIFICATION.™
SEC€RET/ FROM WDGEV-1C-54~C, PERSONAL TO COL EVANS WDZ AND

TCOL GREENE WDT1 FKOM COL CODY. INFO TO GEN TERHUNE WDG. THIS MESSAGE
"M FIVE PARTS. PART 1, DUE TC A NUMBER OF REQUESTS FOR DATA CON~-
FRMING THE THOR LAUNCM COMPLEXES AT VANDENBERG, FOR VARIOUS

UTURE PROGRAM STAND LOAD PLANKING IT IS FELT EXPEDIENT TO DISCUSS
“ME_TOTAL SITUATIOK AXD IN TMIS MANNER ANSWER THE SPECIFIC REQUESTS,
URRERT STATUS FOLLOWS- A, COMPLEX 75~1, BLOCKHOUSE, PADS 1 AND 2

‘OR IWST AND CTL, b. COMPLEX 75-2, BLCCKMOUSE, PADS 6, 7, AND 8

OR IYST AND CTLs Co COMPLEX 75-3) BLOCKHCUSE, PADS 4 AND 5 FoR
ISCOVERER, D, RIM BUILDING FOR IWST AND CTL/EXTENS10N~DISCOVER-

R/, THERL IS NO FIRM INFGRMATION AVAILABLE TO tMb CN CTL PROGRAM

® THE 5TH SQUALRON, BASEL Op, INFORMATION FROM GREENE, INGLEWOOD,

HESE ‘DISCUSSTONS AKE PRECICATED ON THE ASSUMPTION THAT THERE wriL
£ NO S5TH SQUADROM AND THAT THE CTt LAUNCH RATE WILL BE FOUE/4/

ER YEAR. IF THIS ASSUMPFTION INVA 1D, DATES WILL VARY AS THE

ACE TH | - WNGRADED AT 12 YEAR .
- X ‘ IN'lPEOR\IALS; N0 AUTOMATICALLY
| * " DECLASSIFIED. DOD DIR 5200.10
WouhAl VARILSS "} ASSUMPTION IS VALIL COMPLEX 75- WLy COMPA

WST/CTL COMMITMENTS BY ENB OF JAN 60. COMPLEX 75-2 WILL BE IM

LPPORT OF CTL AT FOUR PER YEAR., PART 11s FUTURE USE INFOKMATION
OLLOWS- A, A PAD FOR IN-SERVICE ENGINEERING BY SBAMA 1§ A RE- :
UIREMENT., DETAILS REQUIKE SPECIFICATIONs B. EFFORTS ARE BEING ‘

ADE FOR USE OF A PAD IN TKE THOR DELTA PROGRAM, C, LOCAL DOUGLAS
NFORMS ME THAT LMSL MAS CONTACTED THEM RELATIVE TO A THOk BOOSTED
A %o~ MO INFCRMATION EXISTS IN THE FIELD OFFICE COR=—
RNING THIS PROGRAM, D, RUMCGS HAVE ALSO BEEN HEARD CONCERMING
SIZABLE EXTENSION TO THE DISCOVERER PROGRAM, IT IS PRESUMED THIS
OLLOWS PRESENT PROGRAM AND DOES NOT INVOLVE.ADDITIONAL STANDS., E.
OME DISCUSSICN OF STORIC HaS BEFN NOTED. WHETHEGC THERE ARE ANY
AFB IMPLICATIONS ARE UNKNOWN TO THIS OFFICE. INFORMAL AGREEMENT a
ADE WITH COMMAMDER IMD THAT STANDS SHOULD REVERT TO BMD FOLLCWING
PERATIONAL USE. THIS OFFICE MAS REQUESTED BMD INCLEWOOD ToO
IRMALLY AGREE WITH SAC THAT ALL STAMDS RETURN TO BMD FOLLOWING '6
WPLETION OF SAC OPERATIONAL LSE. THIS DEVICE WOULD ENABLE STAND frr]
JADING FACTOR FOR PLANNING OPERATIONS TO REMAIN CENTKALIZED, 1IT P
LD FUKTHER PRECLUDE INDIVIDUAL NEGOTIATIONS ENDING IN OVER OR ~
VDER COMMITFMENT, AND ENGINEERING DIFFICULTIES IN "MAKING EFFORTS “’g
.
N
e

pr—

ECHNICALLY COMPATIBLE. PART 111, IN VIEW OF FORECOING THE
JLLOWING LOADING CONCEPTS SEEM REASONABLE. MODIFICATION SHOULD
- L MADE AS NECESSARY AT INGLEVOOD BASED OgBHTERI_)ATl. A.. COMPLEX

“Yef. PAD 1 /TUND NDEITAZ Amn MNAP A Awee




L SR

WO PROGRAMS CAN BE ACCOMO

- THO DATED DEPENDING ON RATE OF LAUNCK AND

~ SECOND STAGE CONFIGURATIONs BLOCKHOUSE- Mop TO ACCOMODATE CONTROL

- NOUIPMENT OF SECOND STAGES, LEFT PORTION OF CURRENT CONTROL ROOM
FOR THOR DELTA, 2D STAGE, MID sroraon,goa TMOR BOOSTER, AND RIGNT

" ADDITION FOR SAMOS CONTROL EQUIPMENT, “THES APPROACH WOULD REQUIRE
INGINEERING AND SMALL AMOUNT oOF CONSTRUCTION., AT FIRST GLANCE
APPEARS TECHNICALLY FEASIBLF. B, COMPLEX 79— _PAD 6 AND BLOCK-
ouse- DEVOTED TO SBAMA EFFORT, BLOCKNOUSE INELUDED BECAUSE oF
INSTRUMENTATION REQUIREMENTS, PALS 7 AND 8 'AND OPERATIOMAL CONTROL
VANS - FOR CTL PROCRAM. ONE PAD SHOULD EASILY ACCOMODATE PROPOSED
LAUNCH RATE. HOVEVER, FEAR OF PAD LOSS MAKES TRAINING PEOPLE

WARY OF COMKITTING TO SINGLE PAD OPERATION, USE OF VANS
INCOURAGED, ~ FOLLCWS EMILY CONFIGURATION. INSTRUCTOR CAPACITY,
SYSTEM MONITOR CONSCLES, ETC, PERTINENT To TRAINING COULD BE
ACCOMODATED IN ANOTKER™CCUPLED ON * VAN. ALSO FEASIBLE TO VAN
CONTROL SBAMA OPERATION AVAILABILITY OF VANS AND ENGINEERING
FEASIBILTY SHOULD BE DETERMINANTS. THIS APPROACH BASED PRIMARILY
NOT ON STAND LIPITATIONS BUT ON BLOCKHOUSE LIFITATIONS, -
ENGINEERING INVOLVED SEEMS FEASIBLE AND MINIMAL., FURTHER TME
PROKIMITY WITHIN THE SAME COMPLEX OF SBAMA Alp TRAINING EXERCISE
LD EXPEDITE IN-SERVICE ENGINEERING TYPE FIXES, DISCUSSION

o TLANS, TRAINING AND MATERIEL PEOPLE OF 1MD on THEIR REQUIKE-

- PROBABLE STAND RELEASE TIRES HAS BEEN ACCOMPLISNEL, AND
R GEMERAL ACREEVENT INDICATED, PART gV, IN VIEVW OF FORE-

., gvgzcogﬁgnn- Ao FORMAL AGREEMENTS WITH SAC ON STAND USE AS

. mé rom MIS.SING4A PAGE

2UNR D T
R

AN Se NROUINEPERTS K 1IPAD TO V UNTRQ
DBAMA A AINING CON ) FROM BLOCKHOUSE, /3/ RIF BLDG,
ALL SPACF LESS TNAT NECESSARY TO SUPPORT CTL AND SBAMA OFLKAT]ON
1¢ BMDy  THIS SPACE SUBJECT TO SPECIFIC ACKiEMENT WI'H AGENCIES
INVOLVER, B, UFQN COMPLEION OF ACKEEMENT PER A . ABOVE BMD
COMMIT PADS 1 AND 2 aS NECESSARY, AND START ENGINEERING NOW IF
TWO DIFFERENT PROGRAMS ARE INDEEB TO BE ACCOMODATED. PART \.
MISCELLAMEOUS APPLICABLE DISCUSSION=~ Ae IT 1S UNCERSTOOD THAT
THOR DELTA AND THOR SAMOS WOULD uSE EXTERNAL GUICANCE /BTL ~MOD 11/,
SEPARATE IMNVESTIGATION OF THE TECHNICAL IARAMETERS INVOLVED ARE
NECESSARY PRIOR TO AGREEMENTS IN THIS DIRECTIOM, NO LOCAL
DISCUSSION MAS BEEN HELD THIS SUBJECT, B, IT IS UNDERSTOOD THAT
REDUCTION OF 392D MISSILE TRAINING SQuA WILL OCCUR AS IuST t
PHASES OUT. BMD SHOULD CONSID OTIATION WITH SAC ,
CONCERNING THESE T;AINED PERS '

CAFABILITY IS A POINT. . - -
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20 Nov 1959
woZ

Trensfer of Lunch_ Conplex TS-1 at Vandemberg m.' Cadir

SAC
Offutt AFE, Xebr

1. Wiﬁthahntotmnomwmmdmu«hmxm
ormmmmmmronemzwmmmum
armlmtemorlmhcmplmtowthm
fpaee effort.

1 Mthttholﬂmwtm-?s-lmmp
wMmewmum-mmmmmm
- mzmzmumm(m)muwbymm
mmm:-mummnmm-m. Thus T5«1 would
to the AFEMD on or about 1 Fed 1960.
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0. 1 RNy
0. J. RITLAND
MAJOR GENERAL, USAF
COMMANDER

’. wiclosuras o withdr2wa [or nof | WDZF SUBJECI F!LE- ‘
attached) the dassification of fhi FILE DESIGNATION __,____/_,______“,,
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DaER/Capt * " Jams/2292/12 Rov 59 \

Subj: Transfer of Launch Ooupigx 75-1 at

- This letter has been prepared at the request of Colonel Cody as

N

contained in message WDGEV 10-54-C, dateq 22 October 1959, in which he requests

the AFBMD to fo: ameuththesmmthetmferotlmmchcoupluea
to the AFEMD. ' :
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REPLY T0
ATTN oF:

SUBJECT:

SSe A

s
¢ & ) . ﬁ\l‘ dAr \ A
: . HEADQUARTERS )
SPACE SYSTEMS DIVISION
AIR FORCE SYSTEMS COMMAND °.
" UNITED STATES AIR FORCE .
. Air Force Unit Post Office, Los Angeles 45, California

ssz L 15 September 1961

6594th Test Wing Operating Concepts (Satellite Control Facilities)

(See Distribution)

1. The purpose of this letter is to describe the mission and functions

" of the Satellite Control Office and the 6594th Test Wing (Safellite) in

developing and operating the SSD Satellite Control Facil:i.ties.' It will
assist program offices and Potential users in planning development
tests to make the best use of existing functions, equipment and
Personnel for support of testing, : .

2. Priortol Aprﬁ. 1961,fhe Satellite Control Facilities were opei'a.ted‘
by the Lockheed Migsiles and Space Company (LMSC), Sunnyvale,
California and the 6594th Tesgt Wing (Satellite), Sunnyvale, California

' (6594th) monitored LMSC's operation. On 1 April 1961, these positions

were changed so that the 6594th was assigned the responsibility for

~ direct supervision of the technical and logistic support furnished by

LMSC. The mission of the 6594th Test Wingis to: * '
3. Support the existing MIDAS, SAMOS, and DISCOVERER
programs.

b. Support new Programs as assigned.

—, ¢+ Plan, integrate, and effect simultaneous orbit operations of
several different types of satellites.

d. Operate the Satellite Control Facilities as an R&D facility for
tracking, data acquisition, and control for those satellite systems ’
assigned by SSD. Peculiar requirements associated with new satellite
systems to be tested will be integrated by modification of or addition

to existing facilities by the Satellite Control Office, SszC.

e. Provide tia'ined personnel and pProven téc.hm‘ques to specified
satellite programs, thus insuring a maximum utilization of personnel
and facilities, : : o

'e

3. The folldwing are the functional satellite control responaibiliﬁee:

- of the. 6594th: . : / ‘. . '

4
.

rmrees




a. Test Control. Direct over-all system test operaticns , including
tracking and payload data processing, and tracking station operations
and direction. o : "

b. On-line Data Processing. Receive and process. tracking, com-
munications and control, and telemetry data; perform command synthesis
and generation, and generate data required for test contraol purposes.

¢. Analysis and Evaluation. Accomplish cn-line enalysis ;or'peét
data necessary for optimum,control of the satellite, payloed, and -
recovery systems. " T P o . )

‘d.  Payload Data Processing. Process pertinent payload dats ° -
necessary to generate commsnds for satellite comtrol. .- . - Lot
b, The system contractor will provide the test: direction compatible
with his respansibilities. He will be provided all available data:
cansistent with and required in the support of the test function. The
program office concerned will submit to SSZC the planning require-
- ments and will receive in return a detailed Support Plan. ' (Formats

and procedures for-these documents are being prepared by 582¢‘and -
the 659L4th Test Wing.) + - - :

5. Multiple satellite operations require campatibility of each- satellite
camputer program with the .computer program of -all.other satellites .
-being tested in the SSD Batellite Control Facilities. Development of
these computer programs must be. accomplished in close conjunction

with the SSD Program Office, SSZC, and -the 6594th. et

6.  The 6594th will prepare and issue .the necessary Test Directives
and other operatiomal directives .and procedures ‘which involve the. ]
-participation of equipment and perscumel assigned to the 88D Satellite
Control Facilities. . . : et

7.  The 6594th will determine the operational readiness of the Satellite
Control Facilities for each operatiom. = : : - .

8. Mhose offices- respomsible for satellite systems should' insiire that - -
‘requirements documents, test Pplans, test objectives » and-other program
Plamning documents take: cognizance. .of these cancepts. - = . - .-

.-

.. . - i i l .Atch ' ... -t .... .
General, USAF : R S e

s vt pe g+

- .




Ltr, SSZ, 6594th Test Win

Control Facilities)

SSZJ- (5 cys)

SSZM (5 cys)-

SSZN (5 cys)
$SZS (5 cys)
SSVA (5 cys)

DISTRIBUTION:

SSK (5 cys) SSZ  (5.cys)
.SSL (5cys) ° SSzA (5 cys)

SSP (5¢ys) ' sszB (5 cys)

SSR (5 cys) SSZD (5 cys)

S8V (5 cys) SSZI (5 cys)

SAFSP (5 cys)

- Lockheed Migsiles and Space Company |
P.O. Box 504 )
‘Sunnyvale, California (10 cys)

Aerospace Corporation
P.0O. Box 95085 _
Los Angeles 45, California (10 cys)

Philco Corporation .
Western Development Laboratories
3875 Fabian Way ' .
Palo Alto, California . (10 cys) o

6594th Test Wing :
Sunnyvale, California (20 cys)

g Operating Conceéts {Satellite

SSvC
SSVR
SSVT
SSZAE
SSZAG

(5 eys)
(5 cys)
(5 eys)
(5 cys)
(5 cys)
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REPLY TO

.‘}

. HEADQUARTERS
SPACE SYSTEMS 'DNISI__ON
AIR FORCE SYSTEMS COMMAND
. ‘ UNITED STATES AIR FORCE
‘ AdrFomUnitPatOﬂeo,mAmh“.Cdifmh

s | | 25 MAY 1952
- sussmor: Management of Development Test Facilities,
_ I-ockheed'w.ssiles‘ and Space Company, Sunnyvale, ‘california'
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FEASIBILITY STUDY OF AGENA-B LAUNCH FROM AMR.

INTRODUCTION

 0f the several types of payloads now plammed for the Atlas Agena-B

system, the E-5 payload is of particular interest since it is .to be one

. of the first to be placed in orbit, The primary purpose of the E-5

payload will be to photograph gelected areas of the Soviet Union and

“to recover the data via a recoversble capsule, The mission objectives

dictate a near polar orbit with a preselected altitude and eccentricity,
As presently planned, polar orbits at an altitude of 200 n, miles a.bove
the surface of the earth are sufficient but not necessary; Jower orbital

altitudes will, as the program progresses, probably be required,

The urgency of the Atlas Agena-B program necessitated an jnvestigation

of the possibility of conducting the launch from tl}e Atlantic Missile Rgnge.
At the request of AFBMD, the Test Support nepa.rmenf. of the Space Technology
Laboratories, Ino. conducted a feasibility study of placing a payload

into poler orbit with the Atlss Agena-B vehicle, This report is a

sumnary of the feas:_!.bility study and presents all available data utilized

in the study.

cmomm RULES )

The Agena-B launch from AMR is predicated upon the criterion of conrorming
to range safety practices as closely as possible while achieving the two
objectives of attaining a polar orbit and placing maximm payload into
orbit, In meti.ng‘ ﬁhe range safety criterion, two basic ground ruJ.es

were estaplished: (1) the booster and sustainer impact zones were to be
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in ocean areas and (2) overflight of land masses was to be avoided

during early booster phase, Trajectory studies revealed that, fortunately,.
the trajectory which min:!mizedA range safety risk was also the one that
achieved a near polar orbit, The problem remaining was to place mascimum
payload into the orbit. .

VEHICLE CONFIGURATION

The over-all vehicle configuration comprises a.. Series-D type Atha
missile as the ‘booster or stage I vehicle a.nd an Agena-B as the second
stage containing the payload, The Atlas would be modified to incorporate
a yaw programmer and an inberf’a.ée fairing which could accept the Ageﬁa—B
vehicle, Standard range safety equi..pnent , including the two complete
receivers and the destruct system, a Mark II Azusa transponder, and a
standard GE Mod ITT transponder would be on board the Atlas. The Agena-B
vehicle would be self-guided (i.e. no radio guidance equipment on board).
No range sa.fet'y receivers would Be incorporated into the Agena-B vehicle,

ASCENT TRAJECTORY

Studies were ma.de to detemi.ne the trajectory which would minimize
range safety risk by ca.rrying the IIP trace from Cape Canaveral over
the Atlantic Ocean and which would achieve a polar orbit with maximum

peyload, These conditions were most satisfactorily met by the following

trajectory program: After 1i._ftoff, the missile is rolled to an exit

azimith of 150°, Shortly after roll completion, a 90% booster tilt
progranm is initisted ani the missile flies this trajectory until a'time
100 seconds after liftoff. At this point, a 2° per second right yaw

 turn is initiated which persists for a period of 20 seconds and then
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re;turns to a .zero yevw program. This right yew turns the velocity véctor
from a heading of 150° to a southerly héadin_g. The .'m.:lssile éontinue‘s

to fly from 120 seconds to booster staging with a fairly large yew attitude
angle. Staging is initiated at 148.5 seconds with booster impact at
latitude 18.68°N, longitude 80.14°W. ‘The sustainer, sfter the initiation
of radio guidance, is progremmed to tum in yaw to the r:l.ght until the

IIP passes over the northermmost portion of Panm Suta:.lner shutdovn
occurs at 239.2 seconds, placing the instanteneous sustainer impact at

lstitude 4.02°N and longitude 85.06°W. The vernier phase continues

. until a time 258.1 seconds, placing the vernier impact point at 387°N

latitude and 85.11% longitude. A plot of the IPP trajectory during
early booster phase is shown in Figure l..- ' The major portion of the sus-

‘tatner trajectory is shown in Figure 2. Tt will be moted from these tuo

figures that two right yaw turns are programed in the tradectory The
IIP overflies Cuba and Panama. Shortly after vemier cutoff the sus-

talper separates from Agena-B vehicle and the Agena-B coasts on a transfer

| ellipse to a point 60 seconds prior to reaching apogee, at which time the
‘Agena-B vehicle engine is started. This corresponds to & time of 394 .4

seconds. At apogee, the velocity is 14,408 ft/sec. The Agene-B vehicle is
oriented parallel to the locel surface of the earth and continues in this
orientation until burnout which occurs at 567 8 seconds. At this time,

orbital velocity will have been reac.hed at an orbital altitude of 200 n. mi.

This trajectory wes calculated on the basis of assuming a total take-off
veight of 276,500'pound.s.. This figure assumed a total Agena-B weight
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of 16,034 pounds, At Agena burnout the total in-orbit weight was cal-
culated to be 4,742 pounds, A comparison trajectory was run in which

but the same burnout pa.rameters were assumed for the A.tlas, i.e,,

veloc:l.ty or 14,

a result of this trajectory,

'the exdt azimuth was a.smed to be 190°, No doglegging was incorporated

apogee

500 feet per second a.nd & net orbital altitude of 200 n,
mi, In this case,

the total ta.ke-off weight was aasumod to be 277,500
pounds and the ignition weight or the Agena.—B to be 19,497 pounds, As

tq be 5_,_\8‘_5_9 pounds,

TABLE I

TRAJECTORY PARAMETERS

the total in-orbit might was calcula.ted

time (sec) |  Total Weight | Velooity (Air) |Range’from Pad | Altitude
. ’ ) rlb/ sec . no mio ﬁ
0 Atlas | -0 "o 0
260,466
" Agena-B
16,0
276,500 '
18,5 Atlas . ’
BECO 55§lh5 10,471 68,1 240,487
16,034 .
258.1 Atlas 15,178 296 657,292
VECO 23,833
. Agena-B
16,034
263.1 '
Sepa.ra.tion Agena-3B .
16,034 15,140 308 - 676,422
29,5 : T '
Start Agena 16,034 14,485 623 1,000,129
567.8 e '
Agena Cutors hyTh2 25,372 1,132
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V. ORBIT -

At an altitude of 200 n, mi,, the orbital period is found by simply -
equating the gravitational force to the centrifugal force, Then

T -ﬁ-— = 92 minutes

r = distance from center of the earth to orbital altjtude

G = gravitational constant - : ¥
The inclina.iion of this orbit with respect to the polar axis is about
11°, This inclination is acceptable because it covers all of the con-
tinental region of the Sovist Union except for part of the northermost
areas of the Soviet Islands, Franz Josef Land and Severna,ya. Zan.elya
Inclinations am.ller than 11° would be difficult to achieve if the criterion
of impacting the sustainer in open ocean areas is to be met, As noted
from Figure 2, the sustainer impact is’a.t.a.point.midmybetmenl’anm
Canai, the Ga.lapogoa Islands,. a.nd Equadof. The sustainer impa.ct zone
then restricts the inmclination of the orbit to about 10 to 12

VI. RECOVERY
The ultimate purpose of the Agena.-B systan will be to recover from orbit
a photogra.phic capsule, The recovery area must be located within the
United States continegtal limits or in the ocean areas. controlled by
the United States. This location will dspend upon the-time of launch,
the ephemeris, the mmber of .‘orbi_.t.s desired, and the accuracy of the
deorbit system. The time of lsunch is critical since it will determine
what portions of the Soviet Union will be covered by the satellite and .
at what time of day, Calculation of the ephemeris is important since
this will determine when to transmit the deorbit commands.,

R
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RANGE SAFETY FROBLEM

A.

Hazerd Areas ' _

There are three potential hezerd aress in the ascent phase of the Atlas-
Agena-B trajectory which present range safety problems.._ The first occurs
during the early portion of booster flight «~hen the coast of rlorida,‘

Grand Behema Island, Andros Island, snd the Biminis ave hazarded due to

the proximity of the IIP trace. The second hezerd eres is Cuba during the
1atte£-phase of booster flight. And, finally, the overflight of Panema
during tﬁe latter phase of sustainer rlighf presents the th:.rd ha.za.rd. area.
Since the 1mpa.ct of the booster and sustainer stages occurs & considerable
distance from land areas, no range sa:tety problem is incurred It is only
the fly-by of :I.nhabited. areas dur:l.ng the early ‘boo-ster phase and. the over-
ﬂight of Cuba and Paname that must be :I.nveatigated to assess the 1nd:!.vidua1
risk to each area and to dstermine the total riek 1nvolved. in the

launch operation.

Impact Pmba'b:l‘litx.

If the hagarded area is defined as a rectangle with one side,d X, parallel
to the nominal trajectory and the other side, A¥, normal to the nomipal

'trajec'bory, then the probability of impact within this area.is resolved.

into a function of the dounrange impact probe.bility, P(x), ana ‘the ‘corres-
ponding croaszange impact probability, (¥).

Consider the downrange' diraction, x. If a missile failure occurs t seconds’
a.fter launch, the missile will impact at a downrange point X. The

pro'bability of a failure ocoun'ing in a time interv&l At
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is postulated to be equally likely anywhere within the powered flight

regime of each stage, as is expressed as
P, = At

n E . S @
wheroTBnia'thgpamredﬂig'htﬁneoftherhstage. ,
By deduction, the probability of a missile failure occurring ‘during
the time interval (*‘6 - ta) during the Nth stage of operation is

t ' ) . P
o=t 6
Bn :

A dietribution function or a line probability density P(SE) is

~ determined such that the probabi]ity of impact in an :Lntervale is

equal to P(Xx)*AX, The proba.bility that X impacts in the downra.nge
interva.l AX is equal to the probability that the failure ocgurs in
the corresponding interval of timeAt, Then .

B
or _ o
P(X) - AE . 7 1 | (5)
Ax B
As 4X ‘anddt — 0 .
PER) =gt ., L1 NG |

Under nomal missile opera.ting circumata.nces, the crossrange
deviation of the ITP will tollow a Gaussian distribution and hence
be negligible, On the other hand, a f&ilurg in guidance or engine
control can grossly deviate the ITP within a short time afhber
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initiation of failure, The crossrange diatribut;on function will

be determined by the type of failure and the severity of its influence
én the missile acquiring a sidewise velocity. A cursor} examination
of the types and modes of guidance and engine conmtrol ‘failures which
can carry the IIP cutside the normal 3¢~ limits of operation reveals
a great mmber of possibilities, some, of course, more probable

. than others, To say that a crossrange distribution can be derived

based upon the highly probable failures alone would not ‘be accurate,
Generally speaking, however, it can be stated with a high degree of

‘ éonfidence that mosf failures will place the IIP relatively close

to the nominal trajectory and other less likely failures could carry
the IIP farther crossrange. In the category of.sm‘a.ll crossrange |
deviations are such failures as those caused by hard-over engine
deflections resulting in an immediate tumble:of the missile and

small subsequent IIP deviations, In case of open loop guidance, large
gyro drirts‘ca.n carry the IIP somewhat more in the ci'ossrange
direction, Failures resulting in mo engine control signals or

* inoperative guidance can cause the engine to stay in a milled con-

dition with only its small bias or misaligmment producing a' thrust
vector slightly different from the missile axis, This condition,
if sustained for a considérable length of time, can cause la.rge IIp

" deviations,

It is reasonable to assume that the crossrange failure distribution
should be based on some function which indicates large probabilities
for small sidewise deviations and smaller probabilities for large

L e
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sidewise deviations, A line probability density P(F) equal to
-2% describes a linear crossrange distribitiogi function meeting
the above criteria, The factor 2 assumes that failure can carry
the IIP to either side of the nominal trajectory with equal pro-

babili‘by .

'J.fhe area probability density is expressed as. & produst of the down- |
‘range and crossrange line probability densities,

P(i)‘PG)’%';Ei-.'E;-' - (7)

For a nomal],y operating missils, the above probabﬂity density

is zero fora.nyareaotherthantheintendedimpactarea.. To have .
meaning, the impact probability density at some point (x, y) other
than the intended impast ares must be qualified by stating its
probability of deviating from normal, The downrange failure pro-
babil:.ty P and the crossrange failure probability P when ml‘biplied
by (PX)(Py) then describes the impact probability density at (x, y).
Oor P P

: p(x,y)--a; 5:—55 - @
The qua:rbity _at is the inverse of the :I.nstantanaous impa.ct point
velocity D 3 eg;.tion (7) then reduces:-to the rollowing expression,

p (x, )= ﬁ;{:; 9)

Consider the trajectory of Figure 1. The risk to the Florida
coastl.".m, Grand Bahama Island, Andros. and Bimini Island can be
determined by applying equation(9)to each hazarded area. In order

to show a pessimistic situation, let Py = 0.2 which is the probability
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that the missile will veer in yaw,  Then, let PJc = 0,2, which
1s the thrust failure probability when P(y) oceurs, Utilizing the
above figures and obtaining distances .to in!mbitod areas from the
trajectory of Figure 1, the risk to each significant populated
area is determined by the relation

B =p(x, y) N * A 0y

where Ay = lethal area of missile fragments (3000 sq, ft)
These results are tabulated in Table II, '

In the overflight of Cuba, the land impact probability is given

by the relation . '
P ty -t )
Pc = X t‘b a . - (11)

T

wheretb -t isthedualltimaoftheIIPoncubaaMT -11485
seconds, From the trajectory simlation, ¥, = 139.5 seconds, t

= 134.2 seconds. Then Pp=7.15x10 3. The collective ki1l
proba.b:.lity on Cuba is calcula.ted for areas lying 30- and 100" to
either side of the trajectory, - Besults of these calcnla.tions are

tabulated in Table IIT,

The impa.ct Probability for Panamg and Costa Rica is fou.nd, from
relation (.U.), to be .

Pp '-—o-l&—(%..ssL-_z}lé)_' = 0,0155

" Based on a nominsl Atlas closed loop trajectory, 30 deviations to
either side of the ITP Plot across Panams: (Pig. 3) are included

SO P

e WAT Nas
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in the range safety calculation, Included in the deviation are
tumble dispersions past 3o limit, These results are tabulated in
Table IV. ‘ '

RANGE SAFETY IKSTRUMENTATION

. The primary range safety instrumentation that will be used to support

this flight will be a Mark IT Azusa system, Both present position and
instantaneous impact point information will be displayed to the range

 safety officer, A Secondary range safety syﬁtan gonsiat:!.ng of the

FPS-16/IBM-709 i1l be utilized o provide the same information, In
all likelihood a C-band beacon transponder will be requirc:d to extend
the range cepability of the FPS-16 radar tracker, Other standard range

 safety instrumentation utilized during laanch of any ballistic missile

from the AMR will camplement the above mentioned instrumentation,

SUPPORT INSTRUMENTATION _

Freliminary consideration of range capability indicates that there
should be mo AUeficulty in mesting the instrunentation requiremants
associated with the proposed flights on the AMR, Booster ang Agena-B .
telemotry requirements should °asily be met up to about ‘+525 seconds

and trajectory data Tequirements to VRGO should pose no difficult problem

for the range. No consideration has been given to the range instrumentation
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payload are unknown at this time, and because for the purpose of
this study it has been assumed that the worldwide instrumentation

- and -tracking network being uti.'l.ized to support Discovarer,‘ Samos, and

Midas flights from PMR can meet the requirements associa.ted with these
proposed flights,

GROUND FACILITIES ‘ .
Preliminary consideration of the capability of the range to meet the

- facility requirements associated with the proposed AMR flights indicates

that there should be no serious problems. Checkout and launch facilities
exist at AMR for receiving, checking out, and launching Atlas/Agena
vehicles and presumably could be used for these purposes in this program,
subject to further determination of the effect of the proposed operation
on the over-all utili;ation and scheduled usage of these facilities,

© It is possible that the contractor who will be reaponaible for the

develoment of the payload will reéuire separate checkout fa.c:.lities

with unique envirommental conditions which perhaps cannot be met by

the allocation of space within existing racilities. This situa.t:.on
cannot be determined until a payload . contractor ia selected and the
Payload checkout requiramnbs'azje determined,

PROBLEM AREAS
It is the purpose of this sectiontoidenbity inaamehdeta.ilas '
possible, problem areas that the feasibility study revealed, These

problem areas are:
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Yeu Programer

In order to provide the booster yaw program called for in the
ascent, trajectory, & yaw programer will be required in'the Atlas
missile, The necessary development and hardware implementation
lead times will have to be seriously considered in view of the
early launch dates that are anticipated for the Atlas Agena-B.

The weight,A physical size and power requirements of the yaw. pro-
grammer are currently estimated to be relatively small, The major
problem lies in expediting the development effort required to
produce this programmer,

Missile Dynamics

A plot of the yaw attitude angle versus time of powered flight
(Fig. L) indicates that after the booster yaw progran is initiated,
fairly large yaw attitude angles are built up. At t = 120 seconds,
the yaw attitude angle rises to 26° and starts dropping sharply
thereafter, Theamdmmicloadimposedbysuchalargeyaw

 angle is currently thought to be within design limits of the Atlas

missile, However, this problem should be given more detailed

study to ascertain whether such large yaw angles could be detri-

mental to the missile structure., The lofted trajectory as iﬁcor-
porated in this study was designed to carry the missile as rapidly
as possible out of the large aerodynamic lna.ding regime such that.
the yaw program could be initisted at as high an altitude as
possible, If future studies indicate th;;t the qa p:oducf reaches

undesirable values during any portion of the booster yaw program,
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it will be necessary to initiate a different program o keep the

qe product within allowable limits, This can be dons by starting .
with a very small right yaw program and building it up successively

" as the missile contimes to fly out of the denser atmosphere,

The net result in the trajectory shaping will be a decreased right
yaw turn which will have to be compensated in."bhe' sustainer phase
of flight, ‘

During booster staging, the yaw attitude is-about 11°, In this

region of powered flight, a preliminary exemina.t.ion of the staging
sequence at this yaw attitude angle indicates that a problem nay
exist but probably not a major one. However, thia aaatmption .
should be confirmed by more s‘lmdy

. look es‘.

In Figures 5 and 6, the GE Mod III guidance look'-a_ngles' are indicated
for this tra.jectory: I.ook-angle 1 is defined as the angle between
the missile roll axis and the ;ﬂno-or;sight to the tracking radar
(sometimes refarred to as IA1), Look-angle 2 (IA2) is defined as the

.angle formed by the projection of the l:i.ne-of—aigpt between the

tracking radar and the missile into the plane formed by the pitch
&ndyawa:d.s IAZianea.aured clockwise fromtheyawa:d.a extending
from the bottom of the missile. A minor physical relocation of

the missile antemmas is required to support these Jook-gnglee. |

. e emaan & g s o4
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The elevation and azimith angles as seen by the GE Mod III Guidance
sight radare are plotted in Figures 7 and & and, from the ground
radar look-angle standpoint, no problem is anticipated in tracking
capability all the way to VECO, |

Range Sa.fetz Problem

‘The proximity to the Florida coa.atline of the ea.rly phase of the

ﬂight will impose strict l‘.lnﬁ.ts on the missile dnr:lng the ascent
trajectory, The time reaction margin, missile instrumentation
error, anduinddrirbathatmbuiltintotheimpactlmitﬁ.ms
by the range will probably leave almost nq margin for the qiasile
to deviste from'the nominal, The probability of destroying a
good missile during this phase of the powered flight should be
assessed in view of the range aa.fety limitations:,

Range Safety Instrumentation -

During the serly phase of the sscent trajectory the slew rates
of the Azusa Mark IT will be considerable, However, if a tie-in
is provided frem the FPS-16 radar, the elew rate problem can be
mininiged, 4 preliminary investigation indicates that perhaps a

slight modification of the Ama. Mark IT equipment can acconnoda.tc
thoae slew rates,

. Downrange Inatrmentation .

For data on sustainer separation, the ascent ellipse, and the .

firing of the Agena-B vehicle, additional downrange sites will be

Tequired to provide either a passive or an actiye track on the
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missile, The problem of the location of these dtu, the
instrumentation required, and its tie-in with the AME at Cape
Canaveral is recognized but is Yet unresolved,

XI, INITIAL STUDY EFFORTS | -
To support. t.he problem-area analysis and mcmmndations made in
the previous section, it is stromgly urged that the following studies
be initiated immediately in view of the length of time such studies
will require,
(1) Guidance Equations
| As soon as range safety problems have been resolved and
the final trajectory determined, new guidance eéugtiom
will be required for the trajectory, About six months
will be needed to determine and :lmplunaut. these equatioﬁs.-

(2) Yaw Progremmer |
The long develomment and hardware implementation tine ro-
- quired for the yaw programmer dictates that erfort in this
area be initiated immediately,

(3) Aero Studies

" The study of aerodynamic problans assoeia.ted with the ascent
trajectory should be started,

(4) Renge Instrumentation '
A study of the range instrumentation requirements to w.ppor't. .
an Agena~B vehicle launch should commence as séon as possible.

< B ettt ¢ b <
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CONCLUSIONS

Launching an Atlas Agena-B vehicle into a polar orbit from the Atlantic
¥issile Range is feasible fram & technical point of view; however, several
attendant problems exist. Studies mst be initiated as soon as possible to
find solutions to the prqblm if the planned launch dates are to be met, -

LV PR I
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FLORIDA '
City Pop.
Cocoa Beach - 1,000
Melbourne 7,000
Vero Beach 8,500
Fort Plerce 21,000
Stuart 3,700
West Palm Beach 160,000
Palm Beach 5,100
Lake Worth 15,300
Delray Beach 8,300
Deerfield Beach 3,400
Pompano Beach 12,500
Oakland Park 1,700
Fort Lauderdale 95,000
_Dania 6,500
Hollywood 34,000
Miami Beach 55,000 -
‘Miami 1,150,000
Coral Gsble 34,000
Perrine - ' 3,000
Homestead 11,000
ANDROS ISIAND
Nicolls* Town 435
Staniard Creek 346

-GRAND BAHAMA ISLAND

West End 1,000

' BIMINI ISLAND 200 -
- o.z(t.b-ta)
TR

A
Pg=Pr Krea V77D

(nmi.)

50.
7

27

_0.2(1) _ Laumac™
1’&3.5 :

8108x10~*
25 .

. 9
24307 6.816

95~ 7.779

+ 00 o 8.73652077

r RSO not be
h-xlg%g
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TABLE IIT
City N y _elxy) Py
Pop, (nmi,).
Caibarien 2,382 9 108577 1.881:$
Sancti Spiritus 28,262 13 (75137, 1.722]
“Trinidad 15,653 15 65117, 8.158"
Santa Clara 53,981 17 S5 g 2.5
*Punta San Juan 100 48 20357, 1,650
#Adelaide . 100 48 .2035_6 © 1,650°
Moron . 13,95, 58 JA68L 1,905
Cienfuegos 52,910 . 143 2271, 9. -9
*3an Blas 100 70 1395, 1,131
#Calimete 10 71 13767 1,167
Colon ,584 72 1357 1,269 g
O
" Sagua : 2, 3617 _ .
*Zulnets 100 2 k88T 3.9600
Fometo , 6,08 7 139572 6,829
Remodios 10,485 4 2%k27, 2.0767%
Zuemado de Guines 3,276 39 2504, 6.650,
Palmira - 5,865 10 LAy 11877
Cruces 9,043 32 3052 , 2.3 7
- Tunas de Zaza K15 10 9767, 3,76 4
Jatibonico . 3,486 L0 242 6.902
2 =107

. ¥Bstimate

Note: All exponents refer to ' x10’°‘9°“°‘*' .
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'TABLE IV
Costa Rica and Panama
' COSTA RICA
City Pop, y
_ . ' (n.mi;)
Siquirres 326 . b5 .
Limon 11,310 18
#Vesta i 100 9
#Puerto Viejo 100 2
#Suretka : 100 . L
Buenos Aires 750 - 22
Boruca 300 22
#Dominica 100 45
PANAMA
Bocas del Toro 1,768 37.
Almirante 2,351 30
Chiriqui Grande 60 54
'Boquetg l, 967 37
Dolega 732 45
Concepcion 3,455 34
#David 100 L6
Pedregal 309 48
" Puerto Armuelles 5,808 25
*Estimate

p(x,y) .

"3‘*98-6

7978
i
715578
3,98

£

3

S5%T”
12915~
4251,

,3‘}98 _6
0‘#629 _6

3219
~629678

STL/TR-60-0000-19293
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PK~

6.16577

5.34577
9.453

--";251"-8

2,127
2,905
116075
1.891

6.56x10"7

406578

6.667
9.45673°
h.522-8
10384_8
Xy
1,850~
5475
1,976

£ 45812077

Note: A1l exponents refer f.o x10~*ponent

Yo mait o et icrs oot wene,

N



crmrmmarana sy

- STL/TR-60-Q000-19293
' Page 21 ‘

TABIE V
Summary of Risk

Area - Situation Impact Probability Kill Probability
Florida Coast Flyby - 7.6 x 1077
Andros Island Flyby - . 1,6x10720
Grand Bahema Island Flyby. . - 7.7 x 10710
Bimini Island °  Overflight. 1.3 x 107 8.7 x 1077
Cuba Overflight 7.1 x107>. 10,7 x 10°°
Costa Rica  Overflight 1,5 x 1072 6.5 x 1077
Panama Overflight 1,5 x-1072 4.5 x 2077



N ]
E VAL SRR T TY .,o..hmuu. .

Poye Az,

oy . -
-~ . l_ h :
3 ! '
S & % '
] , 2
|
M »
oy !
{ g
4
1l i
. 2 . i
§ { iy
| .. &
” « 8t
i : IR i
* : z !
, ; L m
» n.. .
3 [
. | ~
| 3



ST Y~ S

N :

L

N7




he- - AU

[ T . ' ..” - .I}MQ"K'“M J.N'lmll'!“ ,'--.n#...._t.’ . e

be My
£5626-0000-09-Y1/us

:.% —
; |
g '~:=C:::ww?w;\ )
| L
-
NidARAGUA
— ICee
<
<
.[/
7
FIGURE Y .
COSTA RICA AND PANAMA
IIP pLOT

TN



TL/TR-60~0000-1y293

Ry, 8, COVERNME N e
S

A

_ FROM: {Activity transterring document) BT - by
— ATH - meee . .. 1
T
a H P A
$
+
Tt T y "y
T o I T
T - ¥ :
1 1 : ]
t t T
"y 1.
v 5
: T
t f
- p i
k& X
Q EE S
4 I 1
o B2 ¥ ¥ +
]
S B T T
o i 3 $ H-+ ===y ¥ T
i ~ = o
r Ry + i
LI -} . J.
L - i m : 4
i v s
+ . 1 (% e
o, 7 i
LIt § ‘-\. 3
= g
: f
Erme SaTC ¥ ]
Ta~m e mmn : T '
= 3 I } [
= L 4
E + - i3
- — v L]
-+ i H
- — s HH
3
+ " Ay 1 Y
T v N B3
T 1
o ) - 4 !
re 2 ) r} T
d 1] ) & . T
e ¥ *
” J.
Tess er T :
= : : T
- 4
blu. L | 3
- LW Bry
e -
TR
e :
Tl
—dnd. L
: ]
- -. :
1]+ .
— bl -
a T L4 3
e by . i
...._, n 7 2t LA ......M.




U, « BAVESc i, .

g }

O'lli,"t o .
-.J’v ~ s Ollll.l"lr’.glf‘l
~ .
* FROM; \Ihsn!q ?ﬂ.h&ﬂﬂlﬂﬂ lgﬂauﬁh: i ld-:. Wk e T . ra
- ]
T>na>on No, Teanvon: ma™ [ 4
-,
.
e d
11
LA
i : el
ixa 3
& ; _
N : :
(223 :
~ } i
T ¥ }
m :
1 Ty b
o R
) : =
R eaers tomes s e 2
m N =i
RN i s s ; } i
= S it o >
0 Ry 5 : ' T
e 3 L ;
et e ..» ¥
L bttt eV
: e
: 1
o t 4 ;
. ﬁ..u-ﬂﬂ.r“ 2 na, s Y N }
—n 2 s
- -: r L t i
: }
T 1 - '
} £ . :
3 s 3T -.
avaam T > 5 - :
57 B m v
TS e
* Loy T T : :
n e _
= T &
_— . : :
3
i
: o
'.dw . >
- + 3t
) g e S }
) H % 1
- ! i ] : -
T t T i
- [ b S Y - m - + E iy




PR

LN
»

Il'l(ll-llnl..!lllllll\cl'lt.\llll

y |

S S o, ptrpan S e—— Brat Sre {'I.\“\p’

!’{I!}n"i&(
Baaaaniani 2L TN l’-“.l"‘" .-1‘.

n F 302. {Activity _En&o_ian document) : = ~ DATE

- pacxace No, Teonvam e | T —~— | i

TITT T T
‘e nu) 1t 13 ¥
> s t WK1 4
TITY S (P
T d -
T o P
1w Emy kLAY i ’
I ret s gy i + ’
* 4 n H
ra L 3 ) Bl
Y - + i+ ] e # Py
s r T T T T r 18y H
S 3 . L [N REN{ .
T L 3 1R Ry ks LN Ty ra - .
I T : T r :
Tl L W ) i 1 WAy
B L S " ¥ T s
Tt e 1 (v i 4 . B
o (o s H -,
T + e 11 ~
* e X
3 .
N _ :
r 1 T T
ON 3 1 e iy T
T .
~ s o = + -
: r : T +
- t
- - f 3
4 1 L "
T s o s T §
o r T T o p T
T LY § I T SRRY B3 T I
w = :
_T . L
£ o I :
£ t P2 i
N0 n " -
&y b= e
= -]
= g
i *
by ¥
[ L T
: > ¥
o g ]
o
t (3
'y 1
» g
X
+ } 4
’
7 »
P B
v +
I
T
T : A
T r .
I N
ac z N
eyt
T = y o
g3 . . 4 K2
= : T '3 t tyka
- Ny
ri i i
¥ o = r i :
e n p e o s 1T
e T ey by =t $ + + .
o " el gl - + Yo o i
r pary : Tt el Bt it 3 " N
p ) L
* + by 2 ety 0 t .
. ’
T ey
7 ™ (N
T ¥ - % )
- 2 r il r
iy T
s T
a Y 'S &g
s = u £ buu..v.m.,J
b P T i d X S Sk 4 o
PR A& ! ! d < - e I T




TR-60-0000-19293

STL/!

ll'ti'\ll'll R Y S . i

FROM:

- T e e
iy 4

{Activity :E.&oian.msnsge :

. 1

\ NM DATE \ PACKAGE no, \ CONTROL No

T:»smznn DATE

N

. - I
T uas It
3 51 +f
+ T :
i)
s
34 -
T 1
T
: .
} €~
rs r Hd
I
1
+ I
i 12
} r
i R i e 2 j
T t . ;
T
HH— : :
] ¥ )
: it
I
T
gx
[l X
'
Iy
a3
i el
i
7
3 i
1
f
33
ol s 2
ey
T
~
nan Staan
] 3 S
I
T
BN Enuseyud el




P prmecm— .
~.d' "l," S l.‘i'l(d‘. I‘IOII -————

* [ FROM: {Activity am..._l!i:n document)
a:l

PAC aie
~ CKAGE NO. I conrroL no. Fertenmame e - i

{11
r
H
LL
; : L
: R
: .4
- t . b
3 w) :
¥ I M2 :
s it = 3 :
4 : x 30 :
T : A
m . . - [
5~
ma . ;
< ., ryLit ot
g8 i _"
49 I = “
.. THE
- 1
]
Tt
! :
_ :
P
+
22 q.
== T
p :
» : 4 .
s : L..”.
3
i i
- a M
: L
gt - —
iEie it ;
i H
- . 5 : 5
ir
- i
:
..‘ w.“ - :
i ——
~n = .
v
[ 4 > =5 1 -l $ 3 s ) HE I
= + R R R I - "
. it HE A 3 ugk R A
AR 4 ¢ -




