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OBJ~CTIVE 

• 	 EXTEND REENTRY TECHNOLOGY 

TO LUNAR AND PLANETARY 

RETURN SPEEDS 

• 	 FIRST DEFINITIVE FLIGHT 

DETERMINATION OF HEATING 

ENVIRONMENT 

• RADIATIVE HEATING 

• CONVECTIVE. HEATING 

The primary objective of Project Fire was to provide 
heating measurements during an actual reentry flight at 
25,000 mph and in so doing to validate and expand the 
usefulness of ground facilities and theoretical methods 
used in studies of reentry heating. Specifically, tempera
tu res in the forebody and afterbody and radiant energy 
from the hot gas cap surrounding the reentry package 
were to be measured, thus defining the contribution of 
radiant heating to the total heat load on the spacecraft. 
Ir addition, the extent and duration of loss of radio sig
nals from the spacecraft were to be measured to define 
the radio attenuation problem for blunt bodies at these 
velocities and altitudes. 

On April 14, _1964, the Proj ect Fire vehicle, con
sisting of an AtlasD Taunch vehicle and a velocity pack
age and reentry package similar to the prototypes displayed 
here, was launched from Cape Kennedy. Preliminary 
analysis of the resuTiS'Oiiialned froriiihfs flight indicate 
'hat t~e majority of the mission goals were attained. 

MEASUREMENTS 

TiJ":IL ~,IJPIFE#EK'J 
U J lrEilTl+S 

I ~or.'.,"+S 
N£ilTl1 z f'·i"ESs"ers 
(~TE SJ £JENT!' ETC 

''""'" 

1'. 140Ml'I lfERCVRY 

~4M 

r . BODY MOTIONSLTOTAL HEATING MEASUREMENTS 
.fiN)IATIYQEATING 

TIME COPES 
'OSTIC ME.tSIJREMENTS 
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THE EXPLOSIVE COLLAPSES 
nu SP ITBA(K TUM . REFORM S 
IT INTO A SOLID MlSS. AND EX· 
PEL S IT ~ HRU THE FRONT. THE 
LUC.ITE 114HlllT OA COLLUS£S. 
SLOWING THE DURIS TO USS 
TMlH 5KM PER SECOND . THUS 
SiP.lRATING THE OHAIS FROM 
THC AEENT~Y PELLET• 
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VERTICALLY 
CONTROLLED AND 
SPIN STABILIZED 
SPACECRAFT (S/C) 
3/4 R.P.S. 

FIELD OF VIEW 
IS SCANNED OVER 
15° ANGLE 

EXPERIMENT 


STARMAPPER 
SPACECRAFT POINTING 
ANGLE OBTAINED 
FROM STAR MAP TO 
.015° ACCURACY 

RADIOMETER 
RADiANCE MEASUREMENTS 

~
2° VERTICAL 

FIELD OF VIEW 
(DEFINITION 
OF 1 TO 2KM) 

REAL TIME GROUND TRACKING 
AND DATA RECEPTION 

.. 
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FlUIO STATE DEVICH 
MUCH EFFORT IS CURRENTLY BEl~G DIRECTED 
TOWARD THE DEVELOPMENT OF FLUID ST ATE 
DEVICE S AND THEIR APPLICATIO~ TO GUID· 
ANCE AND DATA HANDLING PROBLEMS. 
EXAMPL£S OF THESE DEVICES ARE, AMPLI· 
FIER S, COMPUTER ELEMENTS. TRANSDUCERS 
AND SERVOS WHICH DEPEND UPON THE FLOW 
OF FLUID RATHER THAN THE FLOW OF ELEC· 
TRONSFORTHEIR OPERAT I ON MANY OF 
THESE CONTA IN NO MOVING PARTS. THESE 
DEVICES OFFER ADVANTAGES IN ECONOMY 
POTENTIAL RELIABILITY AND RESISTANCE 
TO EXTRE~'£S IN ENVIRONMENT 

MIMOUIDI AnlTUDl 

STAMLlllO YlHICLU 


HORIZON DETECTING TEL£SCOPES RIGIDLY 
ATIACHED TO THE VEHICLf PROVIDE ATII· 
!UDE ERROR SI GNA l S, AND A RATE GYRO 
PROVIDES A STABILIZING SIGML THESE 
SIGNALS ARE COMBINED AND USED TO OPER· 
ATE A CONTROL JET. THE VEHICL£ SPIN IS 
USED TO SCAN THE TELESCOPES AND THE 
CONTROL JET SO THAT A SINGLE CONTROL 
CHANNEL CAN PROVIDE CONTROL IN TWO 
DI RECTIONS 

STARMAPPIR 
SPACECRAFT POINTING 
ANGU 08TAINED 
FROM STAR MAP TO 
.015• ACCUR ACY 

1.AotOMlTH 
R.ADIANCI MEASWlMlNTS 
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• , • LllC H.4S LEARNED TUAT IMPACT CON
DITIONS.SI/al AS AAP!ITUDlA#D 1/Ml, if.RE 
DEPENDINT ON Tiil AIATERIAL IMPACTED. A PENETROMETE"R IS AN 

INSTRUAAEAJT COA!T.411/IAJG : ROCK DUST SOIL 
l ..MEASURCS DECCLCRAT/IJll AMO 
2•. RADIOS TNIS INFORMATION Tll A DIS TANL. 
J.. RECEIVER MOUNTED Iii A SM CECRAFr. 

=~~ 
TIMC 

All ANTENNA 

BATTEIUES 

A RADIO TRANSMITTER 

A DEVl(C TO CONrERT DECELERATION 
TO VOLTA GE. 

L-Lh
TIME TIME- TIME

' 
THIS MEASUREMENTMAV SE DISPLAYED Oii 
AIJ OSCILLOSt..'OPE 

' J m 
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FLUID STATE DEVICH 
MUCH EFFORT IS CURRENTLY BEING DIRECTED 
TOWARD THE DEVELOPMENT Of FLU ID STATE 
DEVICE S AND THEIR APPLICATION TO GUID· 
ANCEAND DATA HANDLING PROBLEMS. 
EXAMPLES Of THESE DEV ICES ARE, AMPLI· 
FIERS. COMPUTER ELEMENTS. TRANSDUCERS 
AND SERVOS WH ICH DEPEND UPON THE FLOW 
OF FLUID RATHER THAN THE FLOW OF ELEC· 
TRONSFORTHEIR OPERATION MANY OF 
THESE CONTA IN ND MOV ING PARTS. THESE 
DEVICES OFFER ADVANTAGES IN ECONOMY. 
POTENTIAL RELIAB ILI TY. AND RESISTANCE 
TO EXTREMES IN ENVIRONMENT 

MINIGUIDf ATIITUDI 

STA&ILIHD VIHKUS 


HORIZON OETECTING TELESCOP£S RIGIDLY 
AITACHED TO THE VEHICLE PROVIOE ATII· 
TUOE ERROR SIGNALS. ANDA RATE GYRO 
PROVIDES A STABILIZING SIGNAL Tlt:SE 
SIGNALS ARE COMBINED AND USED TO OP£R· 
ATE A CONTROL JET THE VEHICLE SPIN IS 
USED TO SCAN THE TELESCOPES AND THE 
CONTROL JET SO THAT A SINGLE CONTROi. 
CHANNEL CAN PROVIOE CONTROL IN TWO 
DIRECTIONS 

STARMAPPIR 
SPACECRAFT POINTING 
ANGU OBTAINED 
fltOM STAR MAP TO 
.ou • ACCURACY 

l.ADIOMETER 
llADtANCE MIASURlMENTS 



I 
Li 
mz 
t > 
c.Jl CJ) 
c,u >

' fP> 
c.Jl 

~ 

~ 

\ 

R I r E 

~~ 





t-t
&z 
t~ 
~> 
VJ 
VJ 

SHOCK W/INI Off 
JET llOUNOAlt'I'-..._ 

----r"1 
------'-

~ S(PAJ:ATION HOK>N 

ALJ•21s.ooo un 
Pj/P.•1200 



~ • ltn 

.......,
.. 
.. ' 

r ~, ~ 

•, 't '•Srr 
• ~ ... :;;..,;,,re .. 
• .P(('9"~U.

lo-

CRITICAL CONSTA~TS 
W'<A.'SiH(, ii._: ES.. ' 2 "' , ... T"c... HF( H<.Es 

.. 

' I 

' " 

' .. 

• 

~ 

i.iJC..''l 
-.11,li•lt Ul"i•n 

l'UUl ~ • 
V ~ M,1\1( 1 l.) t-\(1 

lll'!Cll"\ 

TH E EXPLOSIVE COLLAPSES 
THE SPIT SACK TU&E . REFOAMS 
IT INTO A SOL ID MASS. AND EX· 
PELS IT 'HAU THE FRONT. THE 
LU(ITE \HHl&ITOR COLLJ.PS ES, 
SL OWING THE DE&RIS TO LlSS 
THAN SOI PEA SECOND. THUS 
SEPARATI NG TH E DUR IS FROM 
THE REENT 1W PELLET . 

~ 
I 

~~ 
I t/l 
~ > 
w 
.p. 

A. 

"'.._ 



T 

t"I 
~z 
t~ 
t;>
w 
(J1 

::::,,f'AH 
f/f/{',/,/rl•M 

==~ 

:::::J::

_...,,. 

1*1JT-~ 

l'i«TJrAH_,.. 

' 
' . 

... 

.I ... 





•• 

!f
 

•,
 

~ 
~ 

t i 
i 

I 
I 

i
~ 

ii
 

.. 
'r

i 
~: 

)
' 

~ 







VERTICALLY 
CONTROLLED AND 
SPIN STABILIZED 
SPACECRAFT (S/C) 
3/4 R.P.S. 

EXPERIMENT 

STARMAPPER 
SPACECRAFT POINTING 
ANGLE OBTAINED 
FROM STAR MAP TO 
.015° ACCURACY 

Li 
Imz 
~ > 
CJ1 00w > ,.p.. 
w 

.. 
RADIOMETER 
RADiANCE MEASUREMENTS 
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2° VERTICAL 

FIELD OF VIEW 
(DEFINITION 
OF 1 TO 2KM) 
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FIELD OF VIEW 
IS SCANNED OVER 
15° ANGLE 
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••• lRC JMS LEARNED THAT IMPACT CON
DITIONS.SIXN AS AMPl.JTUDE AND TIME, ARC 
DEPENDENT ON TNE MATERIAL IMPACTED. l.. MEASURES DCCCLERATION ANDA PENETROMETER IS AN 2.• IMD/OS TlllS INFORMATION TiJ A DIS TANT ,

INSTRUMEAJT CONT.41NING : ROCK DUST SOIL J •. RCCllVCR MOUNTED/NA SPA ClCRAFT. 
THIS MEASUREMENT MAV er DISPLAYED ON 

AllAllTENNA AN OSCILL05L'OPE'M =~r~ BATTERIES L-LhA RADIO TRANSMITTER I ' I!!TIME TIME- TIME- TIM!-+ .-.r.·. 
A DEV/CC TO CON~ERT DCCCi.CRATIVN 

TO VOLrAGE. 
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FORCES AND MOMENTS ARE MEASURED ON 
SCALED DOWN MODELS DURING WIND-TUNNEL TESTS 
TO DETERMINE THE AERODYNAMIC CHARACTERISTICS 
OF THE PROPOSED FULL - SCALE VEHICLES. 

AN INSTRUMENT (CALLED A STRAIN -GAGE BALANCE) 
IS USED TO SENSE STRAINS CAUSED BY THE FORCES 
AND MOMENTS APPLIED TO THE MODEL. THE 
BALANCE TRANSFORMS THESE STRAINS INTO 
ELECTRICAL SIGNALS. FROM THESE TABULATED 
SIGNALS AND PREVIOUSLY OBTAINED CALIBRATION 
DATA . IT IS THEN POSSIBLE TO OBTAIN FORCE 
INFORMATI ON ON THE PROPOSED FULL -SCALE 
VEHICLES . 



)-

" •)-

,.. 
'NASA 

.. .. ,._ ,. 1 :: .. ., 
;.. 

.. _,. 
)- ~ ~ 

L- 64- 533 5 

STRAIN GAGES 

The strain gages shown below 
are examples of the types and 
sizes used in stress analys is of 
complex structures and in precision 
force transducer work . 

~ =:J =:J ~ 


FAB- 03 FAB-06 FAB - 12 FABX - 12 

~~~~ 

MA-06-050AH MA-06-015LA MA-06-015DJ C6-184- E 

~ =:J =:J ~ 

S TG-~O MA-09 Sem1concl1JCtor Semiconductor 
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PROBLEM: TO DEVELOP THE THEORY OF OPERA
TION OF A LONG·Llf'E ORBIT POSITIONING 
CONTROL SYSTEM FOR STATlON KEEPING Of' 
LOW-DENSITY SATELLITES WITHOUT THE 
EXPENDITURE OF MASS OR ENERGY IN ORDER 

TO PERFORM: 
!. SATELLITE PLACEMENT· ACCURATELY 

PLACE SATELLlTES JNTO OE~RED ORBITS 
?. STATION-KEEPING - MAINTAIN THE ALTl· 

TUDE AND PROPER SPACING BETWEEN 

SATELLITES 
J. 	 SATELLITE REPOSITIONING - CHANGE ORBITS 

OF SATELLITES AS REQUIREMENTS CHANGE 

WITH TIME 
4. SATELLITE DISPOSAL - REMOVE l'"ROM 

ORBITS WHEN SATELLITES BECOME 

OBSOLETE 

METHOD: UTILl71\T10°" OF !>01 .O. P 'OIATIM 
PRESSCRE TO AOll'ST .... ~n rn~qPOl. nP1'111 AL 
POS!T10"' BY VARYl'\fi 1HF. snl.4.R FORCE Cl"\ 

s ... n:t.LITE THROU<iH OR!E:->T:~;(j OIF"H:lt": 
COATED Sl'RFA<'.E AllEA.$ \\'HK!\ HA.VE DIF 

F"ERENT OPTIC"L 1·1101•£.!IT!f:S tOW'lln inr. 

SUNL!C.HT OURl!':G THE <;A.1£LLiTE'S 011.l'U"l· 

OR1£'."T"TIO°" TC'ROCES 08TA.l"ED 'l\Y 1';1 Ell. 

A.C:Tl<r." ON ELECTR IC: COILS Wl"'"H 'f!lf. 


GEOM A.G NETIC f!ELD·.UNDEll STUL•VI 

SIGNIFICANCE: STAT!CN KEf:PIS C"i . .\S CO!\tPi' !IF'.D 
TO RA.'.'IDOMLY SP-\C!NG. G!IEA.TLY flf'.Dt"t':ES 
THE NUMBER Of S.\TELLITf.'t pEQt:IRED !~A 
CONTINUOU S WORLDWIDE £CHO·TYf'E f'A)'tlVE 
COMMUNICATIO'.'< SA.TEL.LITE 'iYSTEM. 

PROBLEM : DEVISE A. MEANS OF" 
AC'.C:OMPLISHINC. MCCHANICAL 
MOVEMENT OF A <tPACCCRAFT 
'tTRUC:TURE OR COMPONENT WITH 
MtNIMt.:M WCIC.HT AND MAXIMUM 
!lf:LIA.8\l.ITY. 

METHOD uc;c ABILITY OF CERTAIN 
p1.....st1C'..!I ro STORE MECHANICAL 
£.-.;CRGY ANll llEL.£A<;E IT WHEN 
WA.RM ED RY '!OLAR RADIATION'. , 
RETUR?'t..;r. TO THEIR ORIGINAL 
!HAPE- TlllS IS THC PLASTIC 
t-H.Mt"1tY Ct"f"ECT 
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TH£ Iii 0£.l'S!Tf SITELt!TlSHl 
SP11£i/CIL /#Sll!K!#/J !PJ'l ti# 
lfCfl/J/KtfttJlf illf!-THM!lt·!RBI 
i!TIPS. llllSlSllTELl.lfESlllYE 
NiKll.WllMf MJ'i'UllE!'JJ'tJNBtlllO 
T/1£ s.IT!IL!Tl, ITJ/tf, ISTllllll!S/11/#u 
JNSTIJl.llE#T flli' T!I( DET!Rlfl/,f/T/(1# 
Pf Tiil ITJl(IS/WEllC Ol#S/fr. Tiff 

ITJ!afl'lllllCK#S!TfISJlf,tffllfllIf 
Tiil RITE /JfC#l.fflIll' ff{[SITEtLITE 
ORBITS 

$-66 ~IC K,(CCJ# 
i-IP!iil!llftRIC lf(,ff//KJIU'Tf' 

(11-~;z~':,~;:;;;/;:t,::;7:~ 
Z.Cll!CP'Uf 1t1tHtWfT· 6ZSJl!/E5 

J·/JlfERYlll"lf f/ilT/'1#5
(,tJ- IN !dB'~/J~?ltfl t.¥.fEh l'F.fr/l7d!f' 

lttXIPllrl'.r.~~fl fltVKUl'ft&f.fd 
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THE llR !J[NSITY SITELLITEURE 
Sl'HERICIL INS/IHE,(,fLJ&YEII# 
EKCEELl!J'VtYttJH'Jltf.fTlfl'P!l'Tlt-HEtf 
RIT!tJS. THESEStfTEtLITESHIYE 
NR llEISPl?IKV l#STRllllE,l'l!tJNBPAill 
TiilSITE/LIT(IT.fEtf; ISTHEllflftli'/.l'v 
INSTlfJJfENT RJtf T/IE PETERil/,f,fT/LJ# 
Or THE ITJILJSl'#'ER'( ~r"~ '-" - ·· -


ATJltJSl'HERlt LJE#S/1 i" 

THE RITE OFCU#V.. 

ORBITS. 


A/M/P {IJTlf/ Nfg 

x.ua 
K-l>B 

,r.;sg ,r.zss 

,r.159 X-158 

Z.Cll. 
3·M 

(I}

,, t i/I 

X-1S8 

X-lSY %-158 

.f159 X-158 



1. 1fJ QITAIN ENGM'E 0¥.l'ATI~ Mlil H · 
(JWUIJ lfJ RlltlMTE la+' ENGINE 
NKFOKNANCE. 

hi...""~ .. 
UWIS' A'ES61A'CH CENTER 

TANOFF TNRVS7: 
104. 000 l'(){INIJS 

JU.f/,lff/JI tJ/tfKETER: 
4() INCHES" 

SU6£S: 4 
TYPE: 

Sot/{) l'ROl'Ettlf#T 

tJE/IELOl'ER: UN6LEY 
A'BU,f& CENTER 

PA'/,lfE CONTRACTOR: 
LIK6-TENCO-l'tJtl6/IT 

,lf/$"!;/tJNS": 
EXl'LORERS".Iz;.o/I,.zI!L,

.DI, lfRIEL .ff 
REENTRY-HAU~AEC 
l'RtJSES 
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TEMP ERATURE 

AEROSPACE RESEARCH REQUIRES 

DEVELOPMENT OF SPECIALIZED 

TEMPERATURE DETECTION SYSTEMS 

EXAMPLES ARE 

P#OTOvRllP#IC PYROMETER 

FOR HIG# SURFACE 


TEMPERllTl/RE 


if Vtflt1'6L£ ElfPOSIME 
IWOT()(JUPW-.. 
TNISIJ.Ulil.fUl.WEITl#kWCMMl:W9 


TlllC-li'CSN,£/ISUK'~ T£MP£/iATll£tlW

T(J(JKSJNTllEl!UICr l#tJO'l"•'fSdO'F. TN£ 

CUIEIA OdSE.VV!S TN~ TEST MODEL T,_ 

IMCl£N/lllQl.rfM#SLC'{/ll'f.tA-lf11',1flA/#FIUTl/S. 
,.(!f/AC/rc11 UMP£1ATUNE{lllT£UTJIJ. TJEXE 

£XJSTSAF/t.T£llJU/.fL.OIJA.Cl/fffl£WJUITW 

OFTNEFILU,P(~TmlSAMt!n.ft'fEl
PHID /INtJTQt;t/AJ'N. All£Fr,P£1fr:E6NllCL//I 
IW#TaNAl'NFIWTNFUMEJ/IMfl€111tMIJU• 
CAUMAU 111£ llSTRV.MUr. fll( llESUU_, 
Fk.M DUl$/NS Alll1TJKllAJ/kX'UTCb FlLTClt 
VALUfSIENNN T£MPEl/Af(JllCSWITN A 
/IC~tlF J%hM MOSTP,UCATIO#I 

I/POLLO Cl/PSULE IN SHORT 
TEST TIME FllCIL/TY 

TO STUl'Y R££NTRY H£11T!Nv 

IN ACTl/Al FACILITY TES'TS. THIS HEATIN6 K CA~EO 6Y CONYECH 
~110 KA/NAT/YE HEAT TKAN!'FER FKON THE S'UKKOUMOIN6 AIK HEKE 
WE S'/~fJI KTE THIS 8Y USING AN OrfOINAKY 11.f/R OKYEJl 

THE FMT KHPONOING HEAT SlNSOK CO/llYEKff Mllf"/ 
SVKTACE TOfPEKATUKE INTO AN EtlCTKICAl ~16NAI. 
WHICH IS DISPLAYED ON THE OSCILLOSCOPE 

$CREEN TO THE LEF T. 

TO OPE.RATE.' 
I. WAIT FOR KEO l/6HT ro COME ON .. 

2. P//$H BUTTON UNT/l l/6NT 60ES' OFF .. 

3. 	~ERYE TVFT A¥0 SHVTTEie ACTION ANO 

WATCH KESULTS' ON OSC/l.LOSCOPE.. . 



• • 

Fl/ST RESPONSE HEAT 

TRANSFER MEI/St/RING 


SYSTEM 


I/POLLO Cl/PSULE IN SHORT 

TEST TIME FllCILITY 


TO STUOY REENTRY HEATING 


IN ACTUAL FACILITY TE$TS, THIS NEATIN6 K CAUSED 8YCMYECT/l'E 
M/J KNMU/YE HEAT TKANSFER FRON THE SUKKOUNOING AIR. NEKE 
WE S/~l.1.1ATE TH/S BY USING AN ORDINARY HAIR DRYER. 

.. THE FAST RESPONDING HEAT SENSOR CONYER!rMOEL 
:-
r SVl64t9£ TOIPEIATURE INTO ANELECTRICAL ~l&NAl 

ll'H/CH /S 0/SPLAYED ON THE OSC/llOSCOPE 
5CKEEN TO THE LEFT. 

TO OPEKATE: 
l 	 WAIT FIMIED L/GHT TO COME ON••• 
2. 	PIKH11/TTON VNT/L L/GHTGOE5" OFF.•• 
i 	 IJISEWE TVFT AID ~HVTTE~ ACT/ON AND 

llWTCH IESVLT.r ON OIC/LLOSCOPE••• 



P#OTOG~llPHIC' PY~OMETER 


FOR HIGH SVRF'ACc 

TEMPERllTl/1<£ 


A VAKIABLE EXPOSU/lE 

PHOTOONAPNKPJ'A'IJllflR 

THISl.f' AJI IJIJ'T.f't/tffEAIT /11111('#C',fN l?Et'tMIJ 

TIME-l?EStJi.VEP St/KFACE TEMPEl?ATl/RE CPN
TOl/l?S IN TllE .fANCE lll(J()'l:- 45oo·r. THE 
CAMERA 08SEl?llES TllE TEST MODEL TllRU RADIA TED UGHf 

/NCllEASINtlLY PENSECDKT.fA-.ftJTATINfl FILTF/IS. 
FDl?ACIVEN TEMPEIMTl/llE(lllTENS'TY/. THEKE 
EXISTS A FILTER V'ALUE, DQlllNC tJNENEVl1LU17'6 
Of THE FILTERS. 11/lllCH YIELDSA P,flJPENLY EX
POSED PllDTOSNAPH. A llEFEREKCE $1lt/JlCE/$ 
PHPTPGllAPllED IN THFSANEJIANNER INPl/PERlb 
CALll3/l4TE TllE lllSTNllME#T. TllE ll£St/LT/AKJ 
FILM DENSITIES AND TNEll?llS5DCIATEO FILTER 
VALUES l?ENOER TEMPERATURES WITH A 
PllECISIDN OF 2,. FOil MOSTAPPLICATIONS 



S£NSOl<S FOR GAS 

T£MP£1<ATUR£ & 
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E STROBE~(IGHT ABOVE ~'IS A FUtL-SIZE MODEL OF A SIMILAR 
NIT EJECTED FROM GORDON COOPER'S CAPSULE DUR ING THE 

HIRD ORBIT OF THE LAST MERCURY FLIGHT. THE EXPERIMENT 
WAS TO DETERMINE MAN'S ABILITY TO SEE SUCH LIGHTS IN 
SPACE. THIS INTERNALLY POWERED BEACON WAS DESIGNED TO 
FLASH ONCE EVERY SECOND FOR OVER 5 HOURS. THE SUB
SATELLITE WAS LAST SEEN BY ASTRONAUT COOPER THREE OR BITS 

TER AT A DI STANCE OF OVER 12 MI LES 
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SOLUTIONS.., 

~ ICAL AND EXPERI
,. THE PROBLEMS OF 
~A FT DU RING RE
1ROGRAM IS VITAL 

r •ACE MISS I ON S 

., 

,,__ ES BOTH GROUND THE FOUR SOLUTI 1NS SHOWN ABOVE HAVE BEEN SUC
~.J ANALYZE THE RE CESSFULLY DEMC7STRATED DUR ING GR 0 TESTS 
._l BLE SOLUTIONS AND FLIGHT TEST l\T SPEEDS UP TO 14,0 
~ 
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OUITR SPACE - COMMUNICATIONS ARE NORMAL ABOVE 
THE EARTH'S ATMOSPHERE 

REENTRY - FRICTIONAL HEATING DURING HIGH-SPEED 
ENTRY INTO THE ATMOSPHERE FORMS AN ENVELOPE OF 
IONIZED AIR (P LAS MAl AROUND THE SPACE CR AFT 
WHICH BLOCKS THE PASSAGE OF RADIO SIGNALS 

LANDING - THE PLASMA DISAPPEARS AS THE SPACE
CRAFT SLOWS DOWN AND COMMUNICATIONS ARE 
RESTORED 

THE EXPERIMENTAL PHASE INVOLVES BOTH GROUND 
AND FLIGHT TESTS (FOUR TO DATEI TO ANALYZE THE RE
ENTRY PLASMA AND EVALUATE POSS! BLE SOLUTIONS 



TH IS IS AN A CTIVE DISPLAY OF THE SATELLITE TELEMETER 

SYSTEM FOR THE EXPLORER XVI 

( PLACED IN EARTH ORBIT DECEMBER 16, 1962) 

I SOLAR POWER CHARGES THE TELEMETER BATTERIES 
{ SIMULATED BY FLOOD LAMP ON SOLAR CELLS BELOW ) 

2 	 A GROUND STATION SENDS A RADIO COM MAND TO THE 

TELEMETER THE RE CEI VE R RECEIVES THE COMMAND ANO TURNS 
ON THE TRANSMl TTER TO SEND DATA ( SIMULATED BY BUTTON ) 

3 	 THE TRANSMITTER AUTOMATICALLY TURNS OFF AFTER 

TRANSMITTING DATA FOR 55 SECONDS 


4 	 THE SOUND FROM THIS DISPLAY IS THE ACTUAL COOED DATA 
SOUND RECEIVED AT THE GROUND STATION 
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ITU: UNIVERSAL ElfCTRONIC DISPLAY 

SYNTHESIZING SYSTEM 


OIJECTIV£: Provide Techniques and Knowledge for 
Optimum Display Panel Design for 
Advanced Manned Missions. 

Rapid Generation of Experimental Patterns 
and Symbols for Simulation Using 
methods Shown Below. 

COMBINATION OF INDICATI 
IN AN INTEGRATED AND INTER· 
RELATED FORMAT 

8. 	 DISPLAY TIM£Sf!Mltilji 
REDUCES TH£ NUMBER OF COCK 
PIT INSTRUMENTS ANO PR 
VI 0£ S AUTOMATIC ANO PILO 
CONTROL OF DISPLAY FORMAT 

C. 	 £ROGRAM.ING 
£L£ CTR ON IC. OPTICAL. AN 
PHOTOGRAPHIC TECHNIQUES 
ACHIEVE FLEXIBILITY 

RESEARCH POTENTIAL: 
I. Synthesis of New Display Formats at Higher Speed. 

at Lower Cost. and at More Advanced Levels. 

Support of Existing Flight Simulation Facilities. 

Research and Development of Advan ced El ectronic 
 UNIQUE FEATURES: 

Devices and Techni;es. l Programing Methods Include Pho1'9"aphy, Optics. 
and Electronic Techniques Shown Below Right 

Readout by High Resolution Closed Circuit Televi
~~::::::~::.=::::: sion Shown Below Center. 

Automatic and Pilot Control of Display Format 
Shown by Switching Functions Below. 

a 




