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uNcLASSIFIEO 

NOTICE 

WHEN GOVERNMENT OR OTHER DRAWINGS, SPECtF1CATtoNS OR OTHER 
DATA ARE ·USED "FOR ANY PURPoSE OTHER "THAN [N CONNECTION WtTH 
A DEFINITELY "RELATED ·GOVERNMENT PROCUREMENT OPERATION: THE 
U.S. GOVERNMENT THEREBY INCURS NO RESPONStBtLITY. NOR ANY 
OBLIGATION WHATSOEvERI AND "THE 'FACT "THAT TH�-GoVERNHENT MAY 
HAVE FORHULATEo: "FURNISHED: OR IN ANY WAY SUPPLlEO THE SAID 
DRAWINGS: SPEC?FICATrONs: oR OTHER DATA IS NOT 'TO BE 
REGARDED :ay IMPLICATION OR OTHERWISE AS IN ANY HANNER 
LICENStNG THE HOLDER OR ANy OTHER PERSON OR CORPORATION� OR 
CONVEYING ANY RtGHTS· OR PERMISSION TO MANUFACTURE: USE OR 
SELL ANY 'PATENTED INvENTJON THAT ·HAY IN ANY WAY BE RELATED 
THERETO, 
LIMITED "REPORTS 
REFERENCES TO ANY REPORTS LIMITED IN DISTRIBUTION ARE 
INCLUDED IN "THIS BIBLIOGRAPHY FOR REFERENCE PURPOSES ONLY, 
To -OBTAIN ·coPIES OF THESE REPORTS; REQUESTS SHOULD BE FOR
WARDED TO THE CONTROLLJNG AGENCY VIA THE- PROJECT OFFICER 
RESPONSIBLE FOR YOUR CONTRACT, SUCH REQUESTS SHOULD 
INCLUDE ALL DEScRIPTrVE CATALOGING tNFORHATION NECESSARY 
FOR ACCURATE IOENT1F1CATION, 

--------�----�---��-----�

NOFORN OR "SJ HILi AR MARKINGS 
THE ENTRY so MARKEo rs :SUBJEc,··ro SPECIAL EXPORT CONTROLS 
ANO EACH TRANSMITTAL To A ·rORE1GN GOVERNMENT OR FOREIGN 
NATIONAL HAY BE MAoE ONLY wJTH PRIOR· APPROVAL OF "THE 
ACTIVITY CITED JN ·rHE· BIBLJOGRAPHIC ENTRY, 

------�--�---------------

NON-PERTINENT REFERENCES 
ALL DDC BIBLIOGRAPHIES ARE PRooUCED BY A COMPUTER SEARCH Of 
OUR DATA BANK, THESE BJBLtOGRAPHIES 'HAY OR HAY Nor· HAVE 
BEEN REVIEWED BY A TECHNICAL SPECIALIST, IN THE EVENT A 
REVIEW IS -HADE AND NON ·PERTINENT REFERENCES ARE FOUND: THEY 
MAY OR HAY NOT HAVE BEEN REMOVED "FROM THE BIBLIOGRAPHY, IF 
NON-PERTINENT REFERENCES ARE RETAINED IN A REVIEWED 
BJBLIOGRAPHY: THEY WILL BE ·sTAHPED ''NON-PERTINENT''• 
BLANK PAGES ARE OCcAslONALLY INCLUDED· JN BIBLIOGRAPHIES, 
THESE PAGES ARE NOy ·T�E RESULT OF COMPUTER HALFUNCTIONSt 
THEY ARE .THE RESULT of ASSEMBLY PROCEDURES: WHICH ARE 
DESIGNED TO EXPE01TE OUR SERVICE ·ro YOU, 

---��-------�----------�-

COMPLAINTS 
IF YOU RECEIVE A BJBLlOGRAPHY THAT DOES NOT MEET YOUR 
REQUIREHENTS, PLEASE REPORT IT TO THE CHIEF or THE 
BIBLIOGRAPHY BRANCH BY "CALLING 202 - 69�-,osa. PLEASE 
CtTE THE·SEARCH CONTROL NUMBER OF THE BIBLlOGRAPHY WHEN YOU 
CALL, EVERY EFFORT· WILL BE MADE TO PROVJDE YOU THE 
INFORMATION THAT ·vou NEED. 

uNcLASSIFIEO 



UNCLASSIF'IEO 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 01S�l6 

AD•8�0 795 22/q 22/2 

GENERAL DYNAMICS/ASTRONAUTICS SAN DIEGO CALIF' 
ATLAS•CENTAUR BOOSTER FOR DYNA SOAR• (U) 

OESCRIPTJVE NOTE: SUMMARY REPT. 
APR 59 156P 

REPT• NO. GOA•AZP-099 
CONTRACT: NAS3•87Dl 

UNCLASSIFIED REPORT 
OISTR!BUTION: NO FOREIGN WITHOUT APPROVAL OF 
COMMANDER, SAMSO ISMSOJ•STINF'O) LOS ANGELES AIR 
,ORCE STATJON 1 CALIF. 900�S. 

DESCRIPTORS: (•LAUNCH VEHICLESCAEROSPACEl t

LIFTING REENTRY VEHICLESl, l•LIFTING REE�TRY 
VEHICLES, FLIGHT TESTING), DESIGN, CRYOGENIC 
PROPELLANTS, AERODYNAMIC CHARACTERISTICS, STA8lLJTY 1

FLIGHT CONTROL SYSTEMS, AEROOYNAHIC LOADING, 
AERODYNAMIC HEATING, ROCKET TRAJECTORIES, FREE 
FLIGHT TRAJECTORIES, INTERFACES, PROPELLANT TANKS, 
PRESSURIZATION, HYDRAULIC SYSTEMS, ELECTRICAL 
EQUIPMENT, TELEMETER SYSTEMS, GROUND SUPPORT 
EQUIPMENT, GUIDED MISSILE sArETY, 
RELIABILITY(ELECTRON[CS1 1

PERFORHANCE(ENGINEERINGl IU) 
lOENTIFtERS: X•20 SPACECRAFT, ATLAS, CENTAUR, 

•LIFTING BODY REENTRY VEHICLES IUI 

THIS REPORT DEFINES THE DESIGN, PERFORMANCE, AND

STABILJTY CHARACTERJSTJCS OF A LAUNCHING SYSTEH
CAPABLE OF INJECTING A MANNED GLIDER INTO AN EARTH

ORBlT1

UNCLASSIFIED 

'u, 

01sq16 



UNCLASSJF'IED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 0JSql6 

A0•829 193 22/2 20/� 
A1R FORCE FLIGHT OYNAMJCS LAB WRIGHT-PATTERSON AFB 
OHIO 
ASSESSMENT OF THE FACTORS AFFECTING ADVANCED LIFTING 
ENTRY VEHICLESt (U) 

JAN 68 33P ORAPER,ALFREO C, iSUCK, 
_MELVIN L • ; 

REPT, NO, AFFOL•TR•67•137 

PROJ: AF•1366 

UNCLASSJFtED REPORT 
OJSTRJBUTJON: NO FOREIGN WJTHOUT APPROVAL Of AIR 
FORCE FLIGHT DYNAMICS LAS,, ATTN: FDM. 
WRIGHT-PATTERSON AFB, OHIO q5q33, 

DESCRIPTORS: (•LIFTING REENTRY VEHICLES, OESIGN) 1

ATMOSPHERE ENTRY, HYPERSONIC FLIGHT, LIFT, DRAG, 

PERFORHANCE(ENGJNEERING) 1 REVIEWS, AERO�YNAHIC 
CONFJGURATJONS, COHPATJBILJTY, BLUNT BODIES, 
ADVANCED WEAPONS, MANEUVERABILITY, ANGLE OF 

ATTACK 
IDENTIFIERS: SHARP BODIES, •LIFTING BODY REENTRY 

VEHICLES, LIFT/DRAG RATIO, SV•SO VEHICLE, 

PRIME REENTRY VEHICLE, x-20 SPACECRArT, 
ASSET 

UNCLASSIF"JED 

( u) 

( u, 

OIS't16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY S£ARCH CONTROL NO, 015�16 

AD•809 980 20/� 22/2 22/3 
BOEING CO SEATTLE WASH 
ADVANCED RE•tNTRY SYSTEMS HEAT-TRANSFER HANUAL FOR 
HYPERSONIC FLIGHT, IUI 

DESCRIPTIVE NOTE: FINAL REPT, OCT 6q•AUG 65 1

OcT 66 213P THOMAS1ALFREO C• iPERLBACHS, 
ANDREW iNAGEL 1 A, L, ; 

REPT• NO, 02-aqo29-I
CONTRACT: AF 33(657)-7132 
MONITOR: AFFDL TR•6S-I9S 

UNCLASSIFIED REPORT 
DISTRIBUTION: NO FOREIGN WITHOUT APPROVAL OF AIR 
FORCE FLIGHT DYNAMICS LAB•• ATTN: FDMG, 
WRJGHT•PATTERSO� AFB, OHIO �S�33, 

DESCRIPTORS: (•REENTRY VEHJCLES, HEAT TRANSFER I 1 

l•AERODYNAMJC HEATING, MATHEMATICAL PREDICTION) 1 

c•AERODVNAMlC CONFIGURATlONS 1 AERODYNAMIC 
HEATING), (•HEAT TRANSFER, HANDBOO�S), 
HYPERSONIC FLIGHT, LAMINAR BOUNDARY LAYER, 
TURBULENT BOUNDARY LAYER, LIFTING REENTRY VEHICLES, 
DESIGN, MANEUVERABILITY, COMPRESSIBLE FLOW, 
BOOST-GLIDE VEHICLES, SHOCK WAVES (UI 

IDENTIFIERS: BALLISTIC VEHICLES, MANEUVERABLE 
VEHICLES, X-20 SPACECRAFT (U) 

AN AOVANCEO RE-ENTRY SYSTEMS HEAT TRANSFER HANDBOOK 
FOR HYPERSONIC FLIGHT HAS BEEN DEVELOPED USJNG 
AEROTHERMODYNAMIC PREDICTION METHODS DEVELOPED DURING 
THE X•20A (DYNA SOAR) PROGRAM.· JT 
CONTAJNS (ll DESIGN PROCEDURES FOR COMPUTING 
AEROOYNAMfC HEATJNG RATES TO RE-ENTRY VEHICLE
cONFlGURATlDNAL ELEMENTS, (2) DISCUSSION ON 
DIFFERENCES BETWEEN AERODYNAMIC HEAT TRANSFER AND 
PRESSURE oISTRiaUTJON OBSERVED IN PRESENT DAY WJND 
TUNNELS ANO THOSE WHtCH WOULD OCCUR IN ACTUAL FREE 
FLJGHT, (3l WIND TUNNEL TO FLIGHT EXTRAPOLATION 
FACTORS, I�) SIMPLIFlEO EXPRESSIONS FOR 
ESTIMATING STAGNATION POJNT AND SWEPT CYLJNQER 
TURBULENT STAGNATION LINE HEATING RATES, AND (5) 

GRAPHS FOR RAPID CALCULATION OF HEATING RATES AND 
EXTRAPOLATION TO FLIGHT FACTORS, THE INFORMATION 
PRESENTED JS APPLICABLE TO COMPLEX MANEUVERABLE 
VEHICLES AS WELL AS BALLISTIC BODIES, (AUTHORl IU) 

UNCLAsstFIED 015�16 



UNCLASSIFIED 

DOC REPORT BIBLfOGRAPHY SEARCH CONTROL NO. 015�1b 

AD-630 �69 22/2 11/2 

AIR FORCE FLIGHT DYNAMICS LA8 WRIGHT.PATTERSON AFB 
OHIO 
X•20 WJNOOW TESTS• 

OESCRJPTIVE NOTE: FINAL REPT., FEB•APR bs, 

JAN 6b 39P ENGLAND,MURRAY N, I 
REPT• NO, AFFDL•TR-65•211, 

PROJ: AF-1368, 
TASK: 136802, 

uNCLAssJFIED REPORT 

SUPPLEMENTARY NOTE: 

DESCRJPTORS: <•WINDSHIELDS, AEROSPACE CRAFT), 
t•GLASS, WIN05HJELDSl1 (•AEROSPACE CRAFT, 
WINDSHIELDS), SPACE SIMULATION CHAMBERS, HEAT• 

RESISTANT GLASS, MECHANICAL PROPERTIES, TESTS, 
'LAUNCHING, ATMOSPHERE ENTRY, HIGH-TEMPERATURE 

( u )

RESEARCH (Ul 
IDENTIFIERS: X�20 SPACECR�FT, DYNA-SOAR (Ul 

THIS REPORT DESCRIBES TWO STRUCTURAL INTEGRITY 

TESTS oF THE X•20A HIGH TEMPERATURE SIDE WfNOOW. 
ONE TEST SIMULATED THE AIR LEAKAGE FROM THE WINDOW 

DURlNG BOOST ANO THE SECOND TEST SIMULATED THE 
THERMAL CYCLE EXPERIENCED DURING REENTRY. THE 
OUTSIDE WrNoOW PANEL FAILED PREMATURELY OURJNG THE 
THERHAL CYCLE, APPARENTLY THE RESULT OF EXCESSIVE 

THERMAL GRADIENTS THROUGH THE FRAME AND A STRESS 
CONCENTRATION CAUSED BY THERMISTOR INSTRUMENTATION 
LEADS PASSING THROUGH THE FRAME AND UNDER THE WINDOW 
SEALS• (AUTHOR) (UI 

UNCLASSlFIED 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

AD-627 t7S 5/9 
ARMS CONTROL �ND DISARMAMENT AGENCY WASHINGTON D C  
A CASE STUOY Of THE EFFECTS OF THE OYNASOAR CONTRACT 
cANcELLATJON UPON EMPLOYEES OF THE BOEING COMPANY IN 
SEATTLEt WASHINGTON, (U)·

JUL 6S 311P NEUSC�WANOER1LEO iWJLLJAMS, 
RAY i 

UNCLASSIFJEO REPORT 
AVAILABILITY: SUPERINTENDENT OF DOCUMENTS, GPO, 
WASH,, o. c •• 2oqo2 HCs1.so, CfSTl MfS1•50, 

DESCRIPTORS: (•EMPLOyMENT 1 ASTRONAUTICS), 
(•PERSONNEL MANAGEMENT, ASTRONAUTJCSI, WAGES,

BOOST•GLIDE VEHICLES, PERSONNEL, STATISTICAL 
ANALYSIS, AIRCRAFT INDUSTRY IU) 

IDENTIFIERS: X•20 SPACE(RAFT IU1 

THE OBJECTIVES OF THE STUDY WERE! (1) TO 
DETERMINE THE CHARACTERISTICS OF AFFECTED WORKERS; 
121 TO DETERMINE THEIR POST•LAYOFF WORK 
EXPERIENCE! 131 TO IDENTIFY THE MAJOR OBSTACLES 
rHEy ENCOUNTERED IN FINDING ANOTHER JOB: AND (�I 
TO EVALUATE THE ASSISTANCE WORKERS RECEIVED IN 
SEEKING WORK, (U) 

UNCLASSIFIED 015�16 

. I 



UNCLASSIFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 016�16 

AD-616 S2S 
FRANKFORD ARSENAL PHILAOELPHtA PA 
OYN�•SOAR ESCAPE SYSTEH PROPELLANT ACTUATED DEVICES• 

MAY oS 68P 

REPT• NO, �-1757 

SUTTER,RAYHONO C, : 

UNCLASSlF'lED REPORT 

I U I 

SUPPLEMENTARY NOTE: AVAILABLE COPY WILL NOT PERMIT FULLY 
LEGIBLE RtPRODUCTJON, REPROOUcTION WILL BE MADE IF 

REQUESTED BY usERs OF DDC, COPY 1S AVAILABLE FOR PUBLIC 

SALE, 

OEsCRlpTORs: <•CARTRJDGES(PAD), BOOST-GLIDE 

VEHICLES>, <•BOOST-GLIDE VEHICLES, . 
CARTRIDGES(PAD)I, ( ♦EJECTION SEATS, BoosT-GLIOE 

VEHICLES), SAFETY DEVICES, CATAPULTS1 EXPLOSIVES 
INITIATORS, ACCELERATION, MANNED SPACECRAFT, 

VIBRATION, QUALITY CONTROL, TEST METHODS• 
PERfORHANCE(ENGINEERlNGI, TABLES (U) 

IDENTIFIERS: X-20 SPACECRAFT IU) 

PROPELLANT ACTUATED DEVICES, ORIGINALLY DEVELOPED 
f0R USE IN CONVENT[ONAL AIRCRAFT, WERE SUBJECTED TO 

SPEClAL VIBRATJON TESTS IN ORDER TO QUALIFY THEM FOR 
USE IN THE OYNA�SOAR CX20) ESCAPE SYSTEM• 

FOUR INITIATORS WERE DEVELOPED FOR USE IN THE 
SYSTEM ANO THE EJECTION SEAT CATAPULT WAS TESTED 

UNDER HIGH G LOADS TO DETERMINE SAFETY Of THE DEFJCE 
If INITIATED DURING HIGH DOWN•LoAD CONDITIONS• 

(AUTHOR) (UJ 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. □ IS�16 

AD•603 70� 

SYSTEMS ENGINEERING GROUP WRtGHT-PATT£RSON AFB OHIO 
THE X-20 FLIGHT CONTROL SYSTEM DEVELOPMENT, (U) 

JUN b� 36P HCOONALD,EDWARO He iFARRIS 1

JOSEP� A• i 

HONIToR: SEG , TDR6� 8

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: OUTLINE SUMMARY OF r£ATURE5 DEVELOPED 
BY THE aOE!NG CO• AND THE MINNEAPOLIS-HONEYWELL 

REGULATOR CO• UNDER CONTRACT AF33 657 7132• 

DESCRIPTORS: (•AEROSPACE PLANES, FLIGHT CONTROL 
SYSTEMS), (•FLIGHT CONTROL SYSTEMS, AEROSPACE PLANESJ 1

(•SPACECRAFT, FLIGHT CONTROL SYSTEMS), ADAPTJVE CONTROL 
SYSTEMS, REDUN�ANT COMPONENTS, DESIGN, OPERATION (U) 

IDENTIFIERS: X-20 SPACECRAFT (UI 

THIS REPORT ATTEMPTS TO PROVIDE CONTINUITY AND 
RATIONALE TO THE DEVELOPMENT OF THE FLIGHT 
CONTROL SYSTEM FOR THE X-20 (OYNA•SOARI 
VEHICLE. THE UNIQUE FEATURES ARE NQTEO AND THE 
oOcUHENTS PROVtOlNG DETAILS OF THESE FEATURES ARE 
REFERENC£0• THE MORE SIGNIFICANT PROBLEMS 
ENCOUNTERED IN THE DEVELOPMENT ARE DJSCUSSED TOGETHER 
WITH THE SCLUTJON OR THE APPROACHES BEING TAKEN TO 
OSTAJN A SOLUTION• (AUTHGRl IU) 

UNCLASSIFIED DIS�1o 



UNcLASS(FlED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe 01S�l6 

AO•oOJ 701 
AEROSPACE MEDICAL RESEARCH LABS WRIGHT-PATTERSON AFB 
OHIO 
X•20A FULL•PRESSURE SUIT QUANTITATIVE PERFORMANCE• 

MAY o'f SOP 
PROJ: b301 
TASK: 6301 □ '1 
MONITOR: AHRL 1 

BOWEN•J• D. l 

TDR6'+ 36 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: 

( u) 

DESCRIPTORS: (•SPACE MEDICINE, ASTRONAUTS), (•PRESSURE 
SUJTS, EXPQSUR� SUJTS), (•EXPOSURE SUtTSt PRESSURE 
SUITS), MOTOR REACTloNs, HANDS, PERFORMANCE (HUMAN), 
SPACE ENVJRONMENTAL·.coNoJTIONS, SPACECRAFT CABINS• 
SIHULAT10N, PHYSICAL PROPERTIES, ACOUSTIC PROPERTIES, 
WEIGHT, VJSJON IU) 

JDENT1F1ERs: x.20 SPACECRAFT IUI 

A SERJES or EXPERIMENTAL PROCEDURES WAS 
ACCOMPLISHED TO DEMONSTRATE AND MEASURE THE 
PROTECTION X.2DA (DYNASOAR) PILOTS OBTAIN 
BY WEARING THEIR CUSTOM FlTTED PRESSURE GARMENTS 
WHILE EXPOSED TO SIMULATED MISSION CONDITIONS• 
MISSION CONDITIONS WERE SIMULATED TO THE EXTENT 
POSSIBLE WITH AVAILABLE ALTITUDE ANO TEMPERATURE TEST 
FACILITIES. PHYSICAL CHARACTERICS OF THE GARMENTS 
WERE DETERMINED SUCH AS WEIGHT, PRESSURE DROP WITH 
FLOW, DlHENSJONAL STABILITY 1 VISUAL FIELDS, AND 
ACOUSTICAL ATTENUATION. !AUTHOR) (Ul 

UNCLASSIFIED 01S'll6 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL N01 015�16 

AD•603 307 

AEROSPACE MEDlCAL RESEARCH LABS WRIGHT-PATTERSON AfB 
OHIO 
pERfoRHANCE pARAHETERS oF ThE x-20 DYNA-SOAR 
PROTOTYPE FULL PRESSURE ASSEMBLY• (UJ 

DESCRIPTlVE NOTE: REPT• FoR 27 SEP 62-3 JAN 63, 
MAY 6� 52P RQCK,LEE C. ; 

CONTRA,T: AF33 657 7897

PROJ: 6301 
TASK: 63D10� 
MONITOR: AMRL , TDR6q 27 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•PRESSURE SUITS1 AEROSPACE CRAFTlt 
(•AEROSPACE CRAFT, PRESSURE SUlTSI, HUMAN ENGINEERING, 
FLIGHT CLOTHING, PERFORMANCE (ENGlNEERJNGJt TEST 
METHODS, TESTS. AERONAUTICAL LABORATORIES, SPACE 

MEO I CINE IUJ 
IDENTIFIERS: X•2 □ SPACECRAFT (UJ 

THE X-20 DYNA-SOAR PROTOTYPE HODEL FULL 
PRESSURE A55EMB�Y WAS SUBJECTED TO A SERIES OF 
TESTS TO DETERMINE THE PERFORMANCE PARAHETERS Of THE 
SUIT• THESE TcsTs INCLUDE THOSE CONSIDERED TO BE 

THE BASIC STAWOARD PERFORMANCE TESTS FOR 
ANTHROPOMORPHOUS PROTECTIVE ASSEMBLIES IN AODITlON TO 
THOSE PARTICULARLY REQUESTED BY THE DYNA-SOAR 
PROJECT OFFice. THIS REPORT PRESENTS ALL THE 
DATA OBTAINED fROH THE VARIOUS TESTS AND JS PRESENTED 
AS INDJCAT!VE OF PERFORMANCE PARAMETERS ONLY. NO 
ATTEMPT HAS BEEN MADE TO EQUATE THE ASSEMBLY 
PERFORMANCE WITH THE X•20 DYNA•SOAR MISSION AND 

VEHICLE PERFORMANCE OR WITH THE PERFORMANCE Or ANY 
OTHER ANTHROPOMORPHOUS PROTECTIVE ASSEMBLY• 
(AUTHOR) (UI 

UNCLASSIFIED 



UNCLASSIFIED 

OOC REPORT BlBLIOGRAPHY SEARCH CONTROL NO, 015�16 

AD•'l90 013 
BOEING CO SEATTLE WASH 

GENERAL' REQUIREMENTS FOR 

PHOTOGRAPHY REPORTS, 

SUBCONTRACTOR MOTION PICTURE 

SEP 60 11P SMJTH,CHARLES 

REPT• NO. ON 02 7792 
CONTRACT: Af 33(600)�lS17 

UNCLASSIFIED REPORT 

DJSTRJBUTION: NO FORN, 

G • i 

DESCRIPTORS: <•MOTION PICTURE PHOTOGRAPHYI, 
[•DOCUMENTATION), sPECIFlCATIONs, AIR FORCE 

PROCUREMENT, BOOST-GLIDE VEHICLES, MANNED 

SPACECRAFT, RESEARCH PLANES 
JOENTlF!ERs: x-20 SPACECRAFT 

UNCLASSlFIED 

IU I 

( u) 

( u, 

01S'H6 



UNC�ASSirtED 

DDC REPORT BIBLIOGRAPHY 

AD-�8� 000 22/2 

SEARCH CONTROL NO. 01S�l6 

SYSTEMS ENG1NEER1NG GROUP RESEARCH AND TECHNOLOGY DIV 
WRIGHT-PATTERSON AFB OHIO 
X•20 (DYNA-SOAR) CONTINUATION JTEMS• (UJ 

DESCRIPTIVE NOTE: TECHNICAL REPT• DEC 63•AUG bSt 

DEC 6S S7P HUTCH1NSON,EOWIN D, i 
REPT• NO• SEG-TR-6S-52 

UNCLASSIFIED REPORT 
DISTRIBUTION: NO FOREIGN WITHOUT APPROVAL OF 
SYSTEMS ENGINEERING GROUP, RESEARCH AND 
TECHNOLOGY DIV., WRIGHT-PATTERSON AFB, OHIO 
�S�J3• ATTN: DIRECTORATE OF SYSTEMS ENGINEERING 
A, DEPUTY FOR SYSTEMS ENGINEERING. 

DESCRIPTORS: (•HANNED SPACECRAFT, DESIGN), eaosr

GLIDE VEHICLES, RESEARCH PLANES, REENTRY VEHICLES, 

PROGRAHMING(COHPUTERSI, HODELSISJHULATIONSI, 
FLUTTER, FLIGHT TESTING, LAMINAR FLOW, 

TURBULENCE, HEAT TRANSFER, NOSE CONES, PILOTS, 
INSTRUMENTATION, AEROOYNAHIC5 1 CONTROL SYSTEMS, 

GUIDANCE, CRYOGENIC STORAGE DEVICES, HYDROGEN, 
OXYGEN, TRANSDUCERS, HEAT SHIELDS CU) 

JDENTIF[ERS: X-20 SPACECRAFT (Ul 

THIS REPORT SUMMARIZES THE OBJECTIVES AND 
ACCOMPLISHMENTS OF THE X-20 (DYNA-SOAR) 

CONTINUATION PROJECTS• THESE TASKS REPRESENT 
SUBSTANTIAL TECHNOLOGICAL ADVANCES IN A WIDE 
oF AREAS THAT HAVE POTENTIAL VALUE IN FUTURE 
AND DEVELOPMENT ACTIVITIES• 

UNCLASSIFIED 

VARIETY 

RESEARCH 
( u )

DlS�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

AD-�83 690 1/3 22/2 
CORNELL AERONAUTICAL LAS INC BUFFALO N Y  
APPLICATION ANO EVALUATION OF CERTAIN ADAPTIVE 
CONTROL TECHNIQUES IN ADVANCED FLIGHT VEHICLES, 
VOLUME l• G• E• SELF•AOAPTIVE FLIGHT CONTROL 
SYSTEM. CU> 

DESCRIPTIVE NOTE: TECHNICAL REPT,, 
JUL ol 1S8P SCHULER .JOHN M, :CHALK 1 

CHARLES R. rscHELHORN,ARNO E. : 
CONTRACT! AF Ja(616)•7572 
PROJ: AF•822S 
TASK: 82181 
MONITOR: ASO TR•61-l0�•VOL•1 

UNCLASSIFIED REPORT 
OJSTRtBUTJON: NO �OREJGN WITHOUT APPROVAL OF 
AERONAUTICAL SYSTEMS DIV•• WRJGHT•PATTERSON AF8 1 

OHIO �5�33, 

DESCRIPTORS: l•ADAPTJVE CONTROL SYSTEMS, •RESEARCH 
PLANES>• (•MANNED SPACECRAFT, ADAPTIVE CONTROL 
SYSTEMs>, l•B00ST•GLIOE VEHICLES• ADAPTIVE CONTROL 
SYSTEMS), MATHEHAT!CAL MODELS, ATMOSPHERE ENTRY, 
ptTCH(HoTloN>, RESPONSE, GUSTS, STABILITY, 
DYNAMICS, ACTUATORS, VALVES, GYROSCOPES, 
AIRPLANE MODELS, HYPERSONIC fLJGHT, f££DBACK, 
GAIN• SYSTEMS ENGINEERING• ERRORS, NONLINEAR 
SYSTEMS, OPTIMIZATION, AIRSPEED, ACCELERATION, 
ANGLE OF ATTACK CU) 

IDENTIFIERS: x-1s JIRCRAFT, x-20 SPACECRAFT (U) 

THE APPLICATION AND EVALUATION OF CERTAIN ADAPTIVE 
CONTROL TECHNIQUES WERE STUDIED AS APPLIED TO 
ADVANCED VEHICLES OF THE x-1s AND DYNA•SOAR 
TYPE, THE GENERAL CONCEPT OF ADAPTIVE CONTROL 
THROUGH THE USE OF REfERENCE MODELS IS 01scusSEo, ANO 
PARTICULAR HOCELS ARE EVALU•TEO BASED ON THE PRESENT 
STATUS OF AIRPLANE HANDLtNG QUALJTtES RESEARCH, 
THE G, E• SYSTEM JS APPLIED TO THE PROBLEM OF 
CONTROLLING THE LONGITUDINAL SHORT•PERIOD MOTIONS Of 
THE X•lS AIRPLANE DURING RE-ENTRY• TH( FIRST 
TREATMENT Of YHE PROBLEM 1S RATHER GENERAL, AND USES 
ESSENTIALLY LtNEAR TECHNIQUES TO INVESTIGATE THE 
REFERENCE HODEL CONCEPTS, SELECTION or SYSTEM 
PARAMETERS• RESPONSES TO COMMAND INPUTS AND GUSTS, 
EFFECT OF BASIC AJRPLANE STATIC AND DYNAMIC 
INSTABILITYt EFFECT OF SENSOR DYNAMICS, ANO OYNAHICS 
Of THE ADAPTIVE LOOP• THEN A MORE DETAILED STUDY 
tS MADE OF CERTAIN PROBLEM AREAS 1 INCLUDING THE 
RESPONSE TO INPUTS AT THE ACTUATOR VALVE, EFFECT OF 
ACTUATOR NON•LINEARlTIES, FREQUENCY SENSOR 
CHARACTERISTICS• ANO THE EFFECT OF NOISE IN THE IUI 

UNCLASSIFIED 01S�l6 



UNCLASSIFIED 

OOC REPORT BIBLIOGRAPHY 

Ao-qa3 02s 13/9 

SEARCH CONTROL NO, 015qJ6 

eOEING CO SEATTLE WASH AEROSPACE GROUP 
EVALUATION OF STELLITE 19 HIGH TEMPERATURE 
BEARINGS, IU) 

OESCRJPTJVE NOTE: FINAL REPT, l JAN-1s APR 6� 1

MAR 6� 32P ARMSTRONG,C• S• : 
REPT• NO. 02•20�18·1 
CONTRACT: AF 3316S7)-7132 
PRQJ: AF•J315 
TASK: 131501 
MONITOR: AFFDL TR•6�•167 

UNCLASSIFIED REPORT 
DlSTRIBUT[ON: NO FOREIGN WITHOUT APPROvAL OF AIR 
FORCE FLIGHT DYNAMICS LAB•• WRJGHT•PATTERSON 
AFB, OHIO. �5q33, ATTN: FOFM, 

DESCRIPTORS: (•BEARINGS, HIGH-TEMPERATURE 
RESEARCH), C•CoBALT ALLOYS, BEARINGS) t BALL 

'BEARINGS, PERFORHANCE(ENGINEERJNG}t WEAR 
RESISTANCE, CHROMIUM ALLOYS, TUNGSTEN ALLOYS, 
LOAOlNGINECHANtcs,, REENTRY VEHICLES, STEEL, 
FRICTION, HALOCARBON PLASTICS, TEST EQUIPMENT, 
TABLES, AIRFRA�ES, HARDNESS, NICKEL ALLOYS, 
ELEVONS, BOOST•GLJDE VEHICLES (U) 

IDENTIFIERS: STELLITElALLOY) 1 STAR 
J[ALLOY), X-20 SPACECRAFT IUI 

NINETEEN, FOUR•JN• BORE, TORQUE TUBE TYPEt HJGH 
TEMPERATURE BALL BEARINGS WERE EVALUATED IN LOAD 
SPECTRUM ANO LIFE TESTS AT TEMPERATURES RANGING FROM 
1000 TO 170□ F• THE BEARINGS, WHICH WERE 
DESIGNED FOR THE INBOARD ELEVON H[NGE OF THE X•20 
VEHICLE, WERE CONSTRUCTED WITH RACES OF HAYNES 
STELLITE 19 ANO HAO BALLS MADE OF HAYNES STAR 
J HElAL• THEY WERE PROVIDED WITH ABLATIVE 
SEALS CONSTRUCTED OF TEFLON ANO STAINLESS STEEL TO 
RETAIN OIL AND TO PROTECT THE BEARING FROM DIRT 
DURING NORMAL TEMPERATURE HANDLING• SPHERICAL 
SECTIONS WERE JNCLUOED IN THE BEARING ASSEMBLY TO 
ALLOW S�LF•ALJGNHENTe THESE BEARINGS WERE 
EVALUATED AT RAD[AL LOADS FROM 2000 TO 37.a □ o LBS AND 
AN OSCILLATORY HOVEHENT OF PLUS OR MINUS ·10 ·AT 20 
CYCLES PER MINUTE• LJHIT LOADS WERE OETERHJNED AT 
1000, 12001 1�00, 1600, ANO 1700 re CU) 

UNCLASSIFIED Ol5�16 



UNCLASSIFIED 

DOC REPORT BlBLJOGRAPHY 

Ao-qa2 qqSL 22/2 

SEARCH CONTROL NO, 01S�l6 

LOCKHEED HlSSlLES AND SPACE CO SUNNYVALE CALIF 

THE X-20 (OYNA-SOARI PROGRAM• IU) 

DE5CRl?TlVE NOTe: LITER�lURE SEARCH 19S8-SEP 631

DEC 6) 2qp EVANS,GEORGE Re : 

RE?T• NO, LMSC-LS-16

UNCLASSIFIED REPORT 

DISTRIBUTION: USGu: OTHERS TO LOCKHEED HlSSJLES 

ANO SPACE C0. 1 SUNNYVALE, CALlFe ATTN: 
LITERATURE SEARCH, 

DESCRIPTORS: l•BOOST-GLIDE VEHICLES, 
•BIBLIOGRAPHIES), MANNED SPACECRAFT, RESEARCH

PLANES, ROCKET MOTORSCSOLIO PROPELLANT!, LAUNCH
VEHICLESCAEROSPACEI, HYPERSONIC TEST VEHICLES,
REENTRY VEHICLES, AERODYNAMIC CHARACTERJSTICS,

ABSTRACTS IU) 
IOENrIFIERs: x-20 SPACECRAFT, TITAN 3 (U) 

THE X-20 lOYNA•SGARl PROGRAM• 

UNCLASSIFIED DIS�16 



UNCLASStF'IED 

DOC REPORT BlBLlOGRAPHY 

Ao-qao 01s 101� 

MARTIN CO DENVER COLO 
RF SUScEPTIBlLtTY OF THE 
REVtSroN At 

SEARCH CONTROL N01 01SqJ6 

TtTAN III ORDNANCE DEVICES. 

JAN 6S �83P AslALA ,c. 1BERRY •J• ; 
LILLIE ,W. iLOVE�1G, 

REPT• N01 TM•O�SS/ql•bq-s-REV•A 
CONTRACT: Ar Qq(695)•1SO 

UNCLASSJf[ED REPORT 
DISTRIBUT!ON: NO FOREIGN WITHOUT APPROVAL Of SPACE 
SYSTEMS DIV. 1Af5CJ LOS ANGELES AIR FORCE 
5TATJON1 CALir, 90 □qs. 

DESCRIPTORS: !•EXPLOSIVES INITIATORS, HAZARDSlt 
RAOIOFREQUENCY; ELECTROMAGNETIC FIELDS, BOOSTER 
MOTORS, LAUNCH VEHICLESCAEROSPACEl1 WEAPON 

SYSTEMS, SlMULATION, TEST METHODS, SENSITIVITY, 
EXPLOSIVE ACTUATORS, CIRCUITS, 
CARTRIDGES(PAD), PRIMERS, GUIDED MISSILE 
COMPONENTS, PROBABILITY 1 MICROWAVES, ELECTRIC 
WIRE, RELlA81LITY, FIRING MECHANtSHS(WEAPON), 
EQUATioNS, MATHEMATICAL MoDELS, PAYLOAD. 

( u) 

DETONATORS, COMPUTERS (U) 
lDENTirJERS: TJTAN 3, x-20 SPACECnAFT (UJ 

FROM THE RESULTS OF THE LABORATORY TESTING AND THE 
CIRCUIT ANALYSIS, IT 1S CONCLUOEO THAT THE TITAN 
lJJ ORDNANCE DEVICES ARE SAFE WHEN SUBJECTED TO A 
FIELD OF t □ O WATTS PER SQUARE HETER, 
(AUTHOR> <Ul 

UNCLASSIFIED OlS�l6 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL N01 015�16 

A0•�78 215 22/2 20/� 
BOEING CO SEATTLE WASH AEROSPACE GROUP 
AERODYNAMIC NOISE TESTS ON X•20 SCALE HOOELS• 
Il• SUMMARY ANO ANALYSIS REPORT• 

DESCRIPTIVE NOTE: FINAL REPT. OCT 6�-AUG 65 1 

NOV oS SSP WILEY ,DAVID R1 ISEIDL, 
MICHAEL G, I 

REPT• NO. 02-23966-2
CONTRACT: AF 33(657J•7132
PROJ: AF-l't71 
TASK! 1�7102 
MONITOR: AFFOL TR•6S-192-VOL-2 

UNCLASSIFIED REPORT 

VOLUME 

DISTRIBUTION: NO FOREIGN WITHOUT APPROVAL OF AIR 
FORCE FLIGHT OYNAHJCS LAB,, WRIGHT-PATTERSON 
AFB, OHJO �S�33• ATTN: FOO• 

DESCRIPTORS: (�NOISE, •AEROO��AMJCS), C•BOOST
GLIDE VEHICLES, MODEL TESTS), WINO TUNNEL MODELS, 
BOUNDARY LAYER, ACOUSTICS, PRESSURE, TRANSONIC 

( u, 

FLOW (U) 

IDENTIFIERS: X•20 SPACECRAFT (U) 

SUMMARIES OF FLUCTUATING PR£SSURE DATA PRESENTED IN 
VOLUME l FOR 1/lSTH•SCALE X-20 MODELS ARE HADE 
ANO DISCUSSED. PARTICULAR EMPHASIS IS GIVEN TO THE 
HIGH OVER•ALL RMS PRESSURES MEASURED AFT Or CONVEX 
CORNERS DURING TRANSONIC TEST CONDITIONS• 
AODlTtONAL INFORMATION RELATING TO THESE PRESSURES 
1S PRESENTED lN THE FORM Of PRESSURE HISTORIES, PEAK• 
AMPLITUDE OISTRJBUTIONS, AND POWER SPECTRAL 
DENSITIES• FLUCTUATJNG•PRESSURE OATA AND SPACE 
CORRELATION MEASUREHENTS FOR THREE CLOSELY SPACED 
MICROPHONES ARE PRESENTED, ILLUSTRATING THE LOCAL 
NATURE OF THE HIGH-LEVEL PRESSURES, ANALYSES OF 
TRENDS FOR THE MAXIMUM OVER-ALL RHS PRESSURE LEVELS 
�OR THE X•20 TESTS AND OTHER WINO-TUNNEL TESTS ARE 
MADE. DESIGN CHARTS ARE DEVELOPED FOR PREDICTING 

MAXJHUM LEVELS AFT OF CONE•CYLlNOER TRANSITION 
SECTIONS AS FUNCTJONS OF TRANSJTJON ANGLE AND 
DISTANCE DOWNSTREAM OF THE TRANSITION SHOULDER, 
RECOHHENDATIONS ARE MAD£ REGARDING FUTURE 

"AERODYNAMIC NOISE EXPERIMENTAL PROGRAMS• 
(AUTHOR) (UI 

UNCLASS1Fl£0 OIS'tlb 



UNcLASSIFlEO 

DOC REPORT BIBLIOGRAPHY 

AD-�78 OSl 22/2 20/13 
GARRETT CORP LOS ANGELES CALIF A[RESEARCH MFG DIV 
SYSTEM TEST OF THERMAL MANAGEMENT SYSTEM FOR DYNA• 
SOAR lX•20l• 

DESCRIPTIVE NOTE: FINAL 
DEC 6S 111P 

I U) 
TECHNICAL REPT. AUG 6'1•AUG 6S, 
CHASE ,A, B1 IDURHAM,R• Ee f 

REPT. N0 1 D5-27� 
CONTRACT: AF33(615l•2085 
PROJ: AF•i,l'lo 
TASK: 61�617 
HONlTOR: AFFDL TR•65•20l 

UNCLA5S1FIEO REPORT 
DlSTRIBUTloN: No FoRElGN WITHOUT APPROVAL OF 
RESEARCH AND TECHNOLOGY DIV• IAFSCl WRIGHT
PATTERSON AFB, OHIO ■ �5�33, ATTN: ENVIRONMENTAL 
CONTROL BRANCH, VEHJCLE EQUIPMENT DIV, 
IF'DFEl. 

DESCRIPTORS: ( ♦ BOOST-GLIDE VEHICLES, •AIR

CONOJTIONING EQUIPMENT), MANNED SPACECRAFT, 
AUXILIARY POWER PLANTS, SPACECRAFT CABINS,

TEMPERATURE, TEMPERATURE CONTROL, CRYOGENIC 
PROPELLANTS, STORAGE TANKS, PRESSURIZATION• 
HYDROGEN, GLYCOLS• HEATlNG1 COOLING + 
VENTILATING EQUIPMENT, LIQUto- COOLED, HYDRAULIC 
FLUIDS, COOLIN,, TEST EQUIPMENT. lNSTRUHENTATJON, 
ELECrRONIC EQu[PMENT, ENVIRONMENTAL TESTS, 
THERMODYNAMIC CYCLES, PERFORMANCEIENGINEERING) 

IDENTIFIERS: X•20 SPACECRAFT, THERMAL 
MANAGEMENT 

RESULTS ARE DESCRIBED OF A 50•HOUR DEVELOPMENT TEST 
Qr TME DVNA-SOAR (X•20l INTEGRATED, CRYOGENIC 
HYDROGEN, T"ERMAL MANAG£MENT SYSTEM, THE TEST WAS 
PERFORMED TO DEMONSTRATE THE SYSTEM'S PRESENT 
TEMPERATURE CONTROL C�PABILITIES• THE FIRST '10 
HOURS OF TESTING DEMONSTRATED THE SYSTEM PERFORMANCE 
AT DESIGN CONDITIONS ANO SINGLE COMPONENT rAJLURE 
cONOlTIONS• THE REMAINING 10 HOURS DEMONSTRATED 
SYSTEM PE�FORHANCE AT OVER DESIGN ANO HULTJPLE 
FAILURES coNoITIONS. THE SYSTEM MET REQUIREMENTS 
FOR REHOVtNG THE DYNA•SOAR HEAT LOADS AND 

( U I 

( u) 

MAINTAINJNG REQUJREO TEMPERATURE LEVELS• JT ALSO 
MAlNTAtNED HYDROGEN TANK PRESSURE CONSTANT FOR A WJOE 
RANGE OF HEAT LOADS AND HYDROGEN USAGE RATES• 
(AUTHOR) ( u) 

uNCLASSIF'IED OIS't16 



UNCLASSIFIED 

DOC �EPORT BIBLIOGRAPHY SEARCH CONTROL NO. D15ql6 

AD-q77 773 20/13 22/2 
BOEING CO SEATTLE WASH 
THERMAL CORRELATION OF HEAT PROTECTION SYSTEM• (U) 

DESCRIPTIVE NOTi: FJNAL REPT•t 
DEC 65 253P CLAWSON 1 JAMES F. : 

REPT• NO. DZ-81280-REV• 
CONTRACT: AF33(b1SJ-178a 

PRQJ: AF-1�67 
MONITOR: AFFDL TR-65-167 

UNCLASSIFIED REPORT 
OISTRJBUTJON: NO FOREIGN WITKOUT APPROVAL OF 
RESEARCH ANO TECHNOLOGY orv. (AFSC), WRlGHT
PATTERSON AFB, OHIO. ATTN: AFFOL. 

SUPPLEMENTARY NOTE: REVJSJON OF REPORT DATED 9 JUL 6�• 
AQ-qq3 70q, 

DESCRIPTORS: ( ♦ THERMAL ANALYSIS, AIRPLANE PANELS) 1

(•AIRPLANE PANELS, BOOST-GLIDE VEHICLESl 1

MODELSISIMULATIONSl, RESEARCH PLANES, HANNED 
SPACECRAfT, HEAT TRANSFER 1 JNSTRUMENTATION 1

THERMOcOUPLES, MATHEMATICAL PRE0IcTION1 DESIGN, 
THERMAL INSULATJON 1 VACUUM FURNACES, SIHULATION 1

THERMAL RAOJATIONt rUSELAGES1 ATMOSPHERE ENTRY, 
PRESSURE, TEHPERATURc, THERMAL CONDUCTIVITY, 
REFRACTORY METALS, PROGRAMHINGICDHPUTERSJ (U) 

IDENTIFIERS: x-20 SPACECRAFT, HOT STRUcTURES, 
BETA PROGRAM (Ul 

PREDICTION of DEsIGN TEMpERATURES ANO OTHER THERMAL 
INFORHATJON FOR ANY RAOIATJON•COOLED HOT STRUCTURE 
RE-ENTRY VEHICLE ts HIGHLY COMPLEX. LARGE COMPUTER 
PROGRAMS, ALONG WITH OTHER COMMON ANO UNCOMMON 

ANALYTIC HEAT TRANSFER METHODS ARE USUALLY REQUIRED, 
BUT LITTLE OR NO VERIFICATION DATA EXIST• THE 
BASIC INTENT OF THIS PROGRAM WAS TO ANALYZE, TEST, 
AND CORRELATE A PANEL SYSTEM USING X•20 GENERATED 
TECHNOLOGY FOR PANEL DESIGN, fABRICATJON, AND THERMAL 
ANALYSIS METHODS. IN JNSULATED PANEL SYSTEMS 
SIMILAR TO THAT TESTE01 SUCH THERMAL METHODS AS USAGE 
Qr THE BOEING THERMAL ANALYZER PROGRAH1 
VARIOUS THERMAL RAOIATJON VIEW FACTOR DETERMJNATJON 
METHODS1 NEGLECT Of CE�TAIN MATERIAL INTERFACE 
EFFECTS, USE OF LARGE AREA NODES, NEGLECT OF 

TRUSSWORK IN A GENERAL PANEL ANALYSIS AND OTHER

LESSER ITEMS APPEAR VALlD• ANALYTIC PREDtCTtON Or 
DESIGN THERMAL INFORHArioN BASED ON THESE HETHODS 
WOULD SEEH QUITE ADEQUATE, ALTHOUGH CAUTION JS URGED 
IN EXTENSION Of THIS ADEQUACY TO OTHER LESS SIMILAR 
STRUCTURAL ELEMENTS WHERE CORRELATION JS RELATIVELY 
NON-EXISTENT AT THIS TJME, (AUTHOR) (U) 

UNCLASSlrIED DIS�lo 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

A0-�76 876 22/2 

SYSTEMS ENGINEERING GROUP RESEARCH AND TECHNOLOGY DIV 
WRIGHT-PATTERSON AFB OHIO 
OESCRtPTtON A�O EVALUATION OF ENVJRONMENTAL CONTROL 
AND CRYOGENIC SUPPLY SUBSYSTEMS FOR X•20 (DYNA• 
SOAR), (U) 

DESCRIPTIVE NOTE: FINAL REPT•1 
APR 65 18�P FORHAN ,ROYCE Ge ;GILLEN 1 

RICHARD J, fSZACIK,ROBERT S, ; 
REPT, NO, SEG•TR•6S•S 

UNCLASSIFIED REPORT 
DISTRIBUTION: NO FOREIGN WITHOUT APPROVAL OF 
RESEARCH AND TECHNOLOGY DIV• IAFSC) WRIGHT· 
PATTERSON AFB, OHIO, ATTN: SYSTEM ENGINEERING 
GROUP, 

DESCRIPTORS: <•SPACECRAFT CABINS, ENVIRONMENT), 
CLOSED ECOLOGICAL SYSTEMS, CONTROLLED ATMOSPHERES, 
PANELS(STRUCTURALl, CRYOGENICS, BOOST•GLIDE 
VEHICLES, CONTROL SYSTEMS, HEAT TRANSFER, WATER, 
GLYCOLS, NITROGEN, AERODYNAMIC HEATING, 
REDUCTION, COOLING, HYDROGEN (U) 

IDENTIFIERS: X•20 SPACECRAFT (U) 

THE X•20A IDYNA-SOAR) ENVIRONMENTAL 
CONTROL SUBSYSTEM TRANSPORTED HEAT fROM THE plLor•s 
COMPARTMENT, EQUIPMENT COMPARTMENT, AND SECONDARY 
POWER SUeSYSTaM HEAT LOADS BY A WATER-GLYCOL MIXTURE 
TO THE CENTRAL CRYOGENIC HYDROGEN HEAT SINK, THE 
WARMED HYoROGEN WAS SUeSEQUENTLY USED AS FUEL FOR 
ACCtSSORY POWtR UNJTS (APU) OR TO MAINTAIN CONSTANT 
PRESSURE IN THE SUPERCRITICAL HYDROGEN SUPPLY TANK, 
SUPER•cRJTlCAL STORED OXYGEN WAS FURNJSHED TO THE 
APU FOR COMBU9TtON ANO ALSO WAS DILUTED BY NJTRGEN 
AND SUPPLIED t.o THE OPEN-TYPE PILOT•s ATMOSPHERE 
CONTROL SUBSYSTEM, PURE NITROGEN WAS USED TO 
MAINTAIN PRESSURE JN THE SEPARATE, UNINHABITED 
EQUIPMENT cOMPARTMENT• AEROoYNAHIC HEAT WAS 
BLOCKED FROM ENTERING THE THREE COMPARTMENTS BY A 
PASSIVE WATER-WALL SUBSYSTEM, GELLED WATER WAS 
HELD IN SPONGES ANO SECURED BETWEEN APPROPRIATE 
AMOUNTS OF INSULATION UNTIL AEROOYNAMJC HEAT 
PENETRATED TO THE GEL AND BOILED AWAY THE WATER, 
THE ENVJRONHENTAL CONTROL AND CRYOGENIC SUPPLY sue
SYSTEMS ARE D�SCRJBED AND EVALUATED UP TO THE TIME 
THE X-20 WAS TERMINATED. (AUTHOR) {U) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

AO•q71 626 

BOEING CO SEATTLE WASH. 
EXPLOSIVE FORMING OF HEAVY GAUGE HEHtSPHERES 1 "(U) 

FEB 63 23P LlNDSKOG,Rel 
REPT• NO• MOR-2•27907 
MONITOR: [OEP 3q7.10.oo,oo-c6•29 

UNCLASSlrlED REPORT 
NOFORN 

DE5CR1PTORS: (IHEMtSPHER[CAL SHELLS, EXpLOSJVE 
FORMlNGI, ALUMtNUH, MANUFACTURING METHODS ·<U)

lOENTlFIERS: X•20 SPACECRAFT (U)

EXPLOSlVE FORMING OF HEAVY GAUGE HEMISPHERES, 

UNCLASSIFIED_ 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL N01 015�16 

A0-'471 609 

BOEING CO SEATTLE WASH AEROSPACE GROUP 
SHOP-CONTAMINATION EFFECT ON DISILJCIDE 

COATINGS• 
DESCRJPTJVE NOTE: FINAL REPT., 

OCT 62 JSp FORSHEE,A, G,I 
REPT• NO• QCOR•2-!86'4-2 
MONITOR: JOEP 3�7.1s.oo.o □-c6-0l 

UNCLASSIFIED REPORT 
NOFORN 

DESCRIPTORS: (•REFRACTORY COATINGS, 

CONTAHINATION), SILIClDES, COMPATIBILITY, 
MOLYBDENUM ALLOYS, HEAT TREATMENT, COATINGS, 

LUBRICANTS, NIOBIUM ALLOYS 

IDENTIFIERS: X-20 SPACECRAFT, MOLYBDENUM .ALLOY

TZM, NIOBIUM ALLOY JOT! 5ZR 

'u, 

I U I 

( u )

EFFECTS OF CONTAMINANTS ON DISILICIDE COATINGS ON NIOBIUM 
AND MOLYBDENUM ALLOYS• 

UNCL.ASSJFIEO 015'116 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 01S�16 

AD--'t7 I 602

B0E1NG CO SEATTLE WASH 
LOW THRUST TREPANNING RENE' 'ti, CUI 

DESCRIPTIVE NOTE: MANUFACTURING DEVELOPMENT REPT, 
NOV 62 19P 

REPT• NO, MOR-2-1223't 
MONITOR: lOEP 3't7,70,0Q,OO•c6-□ 6 

UNCLASSIFIED REPORT 
NOFORN 

DESCRIPTORS: <•DRILLING MACHINES, DESJGNl1 NJCKEL 
ALLOYS 1 DRILLS 1 MATERIAL REMOVAL, GRINDING WHEELS 1 

CUTTING TOOLS, CARBIDE TOOLS CU> 
IDENTIFIERS: X•20 SPACECRAFT CUI 

LOW THRUST TREPANNING RENE 'tl, 

UNCLASStF'IEO 015'tl6 



UNcLASSJFIEO 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

AD-�67 931 
BOEING CO SEATTLE WASH 
SUMMARY REPORT � ASSEMBLY AND TEST OF CRYOGENIC 
OXYGEN TANKS, (U) 

OCT 6� 2Sp KELSoE,R• C, : 
REPT, NO, D2•8t29D 
CONTRACT: AF33 615 1897 
MONITOR: IDEP aos,10.20.a □-C6-0l, 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (tSTORAGE TANKS, OXYGEN EQUIPMENT), 
TESTS, PRESSURE, VACUUM, GAS LEAKS, HEAT 
TRANSFER, THERMAL INSULATION, DESIGN, 
CON�IGURATION, CONSTRUCTION, BOOST•GLIOE VEHICLES, 
MANNED SPACECRAFT, RESEARCH PLANES, 
PE�FORMANCE(ENGINEERINGI, cRYOGENrcs, LIQUEFIED 
GASES, OXYGEN CU) 

IOE�TJFIERS: X-20 SPACECRAFT, ASSEMBLING, 
BOILOFF (U) 

TWO OXYGEN STORAGE TANK ASSEMBLIES WERE FABRICATED, 
THE SUPER JNSULATION EVACUATED, VACUUM JACKET LEAK 
CHECKED, TANK VESSEL PROOF PRESSURE TESTED, AND THE 
TANK HEAT INLEAK HEASUREO. (AUTHOR) (U) 

UNCLASSirlEO 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe 0IS�16 

AD-�65 290 
AIR FORCE FLJGHT TEST C�NTER EDwARDS AFB CALIF 
DATA COLLECTION OESJGN CONCEPTS AN� AFFTC RANGE 
PLANNING TO SUPPORT THE DYNA•SOAR x�20 PROGRAM• IU) 

DESCRIPTIVE NOTE: FINAL TECHNICAL REPT, 1 

JUN 65 3SP KNAUSOORF,HAROLO A• I 
REPT• NO• rTC-JR·6�•32 

UNCLASSIFIED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNHENTSOR THEIR 
NATIONALS IS NOT AUTHORIZED, 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: 1•600ST•GLJDE VEHICLES, RESEARCH 
PROGRAM ADMINISTRATION), HANNED SPACECRAFT, GUIDED 
MISSILE RANGES, SYST�MS ENGINEERING, GROUND SUPPORT 
EQUIPMENT, DATA PROCESSING SYSTEMS, 
INSTRUMENTATION, RADIO COMMUNICATION SYSTEMS, 
TELEMETER SYSTEMS, RADAR TRACKING, COMMAND • 

CQNTRO� SYSTEM$, MANAGEMENT PLANNING, FLIGHT 
INSTRUMENTS, MANEUVERA81L!TY, REMOTE CONTROL 

SYSTEMS, RECOVERY (Ul 
IDENTIFIERS: X•20 SPACECRAFT (Ul 

THIS REPORT DESCRIBES THE RANGE INSTRUMENTATION 

PLAN !H�LEMENTED AT THE AIR FORCE FLIGHT TEST 
CENTER IN SUPPORT OF THE X•20 (OYNA•SOARI 
PROGRAM• THE DYNA•SOAR GLIDER WAS BEING 
OEVELOPEO TO EXPLORE THE RJGOROUS ENVIRONMENT OF 

MANEUVERABLE REENTRY• ACCOROJNGLYt MANY OF JTS 
suasYSTEHS REQUIRED DEVELOPMENT TO MEET PROGRAM 
OBJECTJVES AND THE STRINGENT OPERATIONAL 
REQUIREMENTS. A0D1Tt0NALLY• GROUND INSTRUMENTATION 

EQUIPMENT WAS BEING DEVELOPED TO MEET COMPATIBILITY 

REQUIREMENTS oF UNIQUE x-20 INSTRUMENTATION• THIS 
REPORT ALSO QcSCRteES THE fUNcTJONAL DESIGN OF THESE 

SUBSYSTEMS AND PRESENTS THE AFFTC SUPPORT PLAN, 
THIS REPORT CONTAINS FUNCTIONAL SUBSYSTEMS DESIGN 
CONCEPTS AND THE INTEGRATION OF THESE SUBSYSTEMS INTO 
AN OVERALL RANGESUPPORT PLAN. (AUTHOR) (U) 

UNCLASSIFIED D1S�16 



UNCLASSIFIED 

DOC REPORT B1BLIOGRAPHY SEARCH CONTROL NO. 015�16 

A0-�62 018 

BOEING CO SEATTLE WASH 
EVALUATION Or TIC EMITTANCE JHPROVEHENT TOPCOAT ON 
DISIL COATED TZH (Mo-o.sr1-0 ■ lZRI, (U) 

ocr 6� 78P GuNDERSON,J. w, :LINOH,D. V• 
:STRATTON.We Ke, 

REPT• N01 D2-J6l�S•I 
CONTRACT: AF33 615 162� 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: <•REFRACTORy C0ATlNGS 1 EMISSIVITYI, 
(•REENTRY VEHlCLES, REFRACTORY COATINGS), COATINGS, 

SILICON COMpOUNDS, SILICONE PLASTlCS 1 AERODYNAMIC 
HEATING, MOLYBCENUM ALLOYS, TITANIUM COMPOUNOSt 
CARBIDES, ADHESION, MECHANICAL PROPERTIES, 
WEATHERPROOFING, HIGH TEMPERATURE RESEARCH, VIBRATION, 
OXIOAT!ON, SPACE ENVIRONMENTAL CONDITIONS, SIHULATION, 
TESTS, MANNED SPACECRAFT (UI 

IDENTIFIERS: M�LYBOENUM ALLOY TZM, X•20 
SPACECRAFT (U) 

EVALUATION Of THE ADHESION, WEATHERING RESJSTANCE 
AND ALLOWABLE TOTAL NORMAL EMITTANCE FoR THE TlC 
TOPCOAT ON DlSIL COATED TZH WAS REQUJREO TO 
CHARACTERIZE THE SYSTEM•s PERFORMANCE POTENTIAL FOR 
AEROSPACE APPLICATIONS SUCH �S PASSIVELY COOLED GLIDE. 

ENTRY. SPECIMENS OF 20 MIL SHEET TZH WERE COATED 
AND EVALUATED, THE rte TOPCOAT RESULTED IN 
TOTAL NORMAL EMITTANCE HIGHER THAN THOSE OBTAINED fOR 
STRAJGHT DJSIL COATING ON TZM1 THERE WAS NO

LOSS OF ADHESION IN BEND TESTING IN SPITE OF SEVERE 
CRACKING OF THE DJSIL COATJNG ANO EVEN BASE METAL 

FRACTURE, LIKEWISE THERE WAS NO LOSS OF ADHESION 
JN VtBRATtON TESTJNG1 WEATHERING EXPOSURES 
PRODUCED NO DETECTABLE EFFECTS ON EMtTTANCE OR 
OXIDATION LIFE IN SUBSEQUENT SJMULATEO GLIDE ENTRY 
PROFILE TESTS. ISOTHERMAL-ISOBARIC TESTING 
VERIFIED THAT THE EMITTANCE Of THE COATING SYSTEM WAS 

STABLE FOR EXTENDED EXPOSURE TIMES IN AERO-SPACE TYPE 
ENVIRONMENTS, AT TEMPERATURES UP TO 3000 F• 
ALLOWABLE TOTAL NORMAL EHtTTANCE VALUES WERE 
CALCULATED FOR A SPECIFIC TYPICAL ENTRY FLIGHT• 
(AUTHOR) (U) 

UNCLASSIFIED OlS�l6 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 016�16 

AD•�61 523_ 
SUNDSTRAND AVIATION-DENVER COLO 
MODEL 876C AUXILIARY POWER UNIT AND AUXILIARY POWER 

UNIT TEMPERATURE PROBE• (U) 
DESCRIPTIVE NOTE: TECHNICAL REPT,, 1 JUN-31 DEC 6�,

APR 65 ZOlP 
CONTRACT: AF33 615 1896 
PROJ: 31'+5 
TASK: 31�501 

MONITOR: APL TR•65•30 

UNCLASSIFIED REPORT 
NOF'ORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (PGAS TURBINES, AUXILIARY POWER PLANTS), 
(♦TEMPERATURE sENsITIVE ELEMENTS, DESIGN), CRYOGENICS,

LIQUID ROCKET PROPELLANTS, FUEL SYSTEMS, VALVES,
HYDROGEN, OXYGEN, COMBUSTION CHAMBERS, HEAT EXCHANGERS,
·eEARlNGS 1 LUBRICATION, GAS LEAKS,· POWER, FUEL
CONSUMPTION, GAS TURBINE NOZZLES, TEMPERATURE, PLATINUM,
RESISTANCE (ELECTRICAL>, ELECTRIC INSULATION, TESTS,
LIFE EXPECTANCY CU) 

IDENTIFIERS: X•20 SPACECRAFT (U) 

A STUDY WAS MADE OF THE ACCESSORY POWER .UNIT 
(APU), WHICH IS A CRYOGENJC•FUELED TURBINEDRJVEN 

POWER SYSTEM, ORIGINALLY DESIGNED TO FURNISH ALL 
ELECTRICAL ANO HYDRAULIC POWER REQUIREMENTS FOR THE 

X-20 (OYNA-SO•R> GLIDER VEHICLE,
RECOGNIZING THE ADVANTAGES OF CONSERVING THE
TECHNOLOGY ADVANCED DURING DEVELOPMENT AND EARLY

STAGES OF' QUALIFICATION TESTING OF' THE APU 1 THE

AIR FORCE CONTRACTED FOR CONTINUATION OF TESTING
OF THE APU ANO ADDITIONAL LIFE AND FEASIBILITY

TESTING OF TEMPERATURE SENSORS, LIFE TESTING OF
MODEL 876 C TEMPERATURE PROBES WAS CONTINUED ON

TEN PLATINUM•ELEMENT PROBES, THE RESULTS OF WHICH 
INDICATED THAT THE DRIFT IN CHARACTERISTICS Of THESE 
CONFIGURATIONS AND THE INABILITY TO STABILIZE THEM 
WITH A RUN•IN CYCLE RENDERED THEM UNSUITABLE FOR THIS 
APPLICATION, SEVEN ALTERNATE PROBE CONFIGURATIONS 
WERE TESTED, 6HOWING THAT: VARIOUS ENCAPSULATION 
METHODS DID NOT IMPROVE PLATINUM PROBES; INCEARSING 

THE WIRE DIAMETER OF' THE ELEMENT IMPROVED DRIFT 

CHARACTERISTICS; HIGH TEMPERATURE THERMOCOUPLES.WERE 
DRIFT FREE, BUT INTRODUCED OTHER COMPLICATIONS: 

MOLYBDENUM ELEMENT PROBES APPEAR TO BE DRIFT FREE AND 
WILL PROVIDE A GOOD SOLUTION TO THE PROBLEM, 

SATISFACTORY METHODS WERE DEVELOPED FOR SPLICING 

ANO SEALING TEMPERATURE PROBE LEADS• (AUTHOR) 

( u, 

UNCLASSIFIED 015�16 



UNCLASSIF'IED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 01Sql6 

AD•'H>l 376 

MARTIN CO BALTIMORE MD 
DYNA SOAR STEP•I• ACTIVATION PLAN FOR LAUNCH 
COMpLEX 19 AND THE B005TER SUppORT AREA, VOLUME I,

DEC 61 q2p ENEY1L■ A. I 
REPT• NO, ER-11923-1 
CoNTRACr: Afoq 6q7 610 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

I U l 

DEsCRIPTDRs: ltBOOsr-GLJDE VEHICLES, LAUNCHING SITES), 
l•MANNED SPACECRAFT, GROUND SUPPORT EQUJPMENTI, 

[•LAUNCHING SITES, MANAGEMENT ENG1NEERJNG) 1 HANDLING, 
MILITARY REQUIREMENTS, CONSTRUCTION, STRUCTURES, 

MANAGEMENT PLANNING1 RESEARCH PROGRAM AOHINISTRATION 1

OP£RATION 1 MATERIAL SUPPORT, LOGJSTICS 1 INSTALLATJON 1

DESIGN, QUALITY CONTROL (Ul 
IDENTIFIERS: X•ZO SPACECRAFT, TJTAN (Ul 

THIS REPORT OFFERS AN INTEGRATED PLAN F'OR 

CONVERTJNG LAUNCH COMPLEX 19 FROM A TJTAN l 
TO A DYNA•SOAR STEP 1 CONFIGURATION AND FOR 
ACTtVATING THE BOOSTER INDUSTRIAL AREA IN A TIMELY, 
ORDERLY AND MOST ECONOMICAL MANNER. THE PLAN 
ESTABLISHES THE TOTAL WORK REQUIREMENTS AND 
RESPONSIBILITIES <E•G•, THE SCHEDULING Of ALL 

FUNCTIONAL ELEMENTS OF ACTIVATION, EQUIPMENT 
DELIVERIES AND MANAGERIAL PROCEDURES). (AUTHOR) 

UNCLASSIFIED 

( u) 

01sq1b 



UNCLASSIFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, ClS�Jb 

AD-�60 �30 
BOEING CO SEATTLE WASH 
02 SERVICING SYSTEM CRYOGENIC DEMONSTRATION 
TEST, 

DESCRIPTIVE NOTE! SUMMARY REPT., 
APR 65 l25P BANGSUNDtE• L, l 

REPT. NO. 02•81305•1 
CONTRACT: AF33 b15 1897 

UNCLASSJflEO REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST•GLIDE VEHJCLtS, GROUND SUPPORT 
EQUIPMENT), LIQUEFIED GASES, OXYGEN, CRYOGENJCS, 
HANDLING, STORAGE TANKS, FLUID FLOW, TEMPERATURE 
caNTROLt HYDRAULIC SYSTEHSt HYDRAULIC VALVES,' HEAT 
EXCHANGERS. PRESSURE, CONTROL SYSTEMS, TESTS, 
PERFORMANCE (ENGINEERING), THERMAL INSULATION, 
SPACECRAFT 

IDENTIFIERS: X•20 SPACECRAFT 

MANNED 

THE X•20A OXYGEN SERVICING SYSTEM WAS TESTED AT 
THE BOEING TULALJP TEST SITE• A COMPLETE 
SERIES OF TESTS WERE CONDUCTED OURJNG THE PERJOO OF 
DECEMBER 11, 19b� TO JANUARY 22, 19bS, FIVE 

I U I 

I U I 

( U I 

NITROGEN RUNS WERE REQUlRED TO DEMONSTRATE THE SYSTEM 
TEMPERATURE VERSUS FLOW PERFORMANCE ENVELOPE• THE 
FLOW LlMITS (ESTA0LI5HE0 BY PRESSURE 
CHARACTER!STJCSI ANO TEHPERATURE LlMtTS 
(ESTA8LISHEO BY COOLER PERfORHANCEl WERE 
DETERMINED, TWO OXYGEN RUNS VERIFIED THE ABILITY. 
OF THE SYSTEM TO ESTABLISH ANO MAINTAIN A SPECIAL 
TEMPERATURE ANO PRESSURE AT THE INLET Or THE VEHtCLE 
TANK• IMPROPER VALVE srZtNG RESULTED IN POOR 
RESPONSE OF T�E VALVE TO TEMPERATURE CHANGE RESULTING 
IN UNSTABLE TEMPERATURE CONTROL• lT WAS CONCLUDEO 
THAT BY SJGNIFICANTLY REDUCING THE VALVE TRJM, 
SATISFACTORY CONTROL CAN BE OBTAJNEO, FUNCTIONAL 
TESTING CF THE OXYGEN SERVICING SYSTEM DEMONSTRATED 
THAT THE SYSTEM JS CAPABLE OF SERVICING A GLIDER TANK 
AT A PREDETERMINED TEMPERATURE <•162 � 5 Fl ANO 
PRESSURE (221S = SO PSIAJ WITH OXYGEN FOR A 
SUSTAJNED PERrODe TESTING ALSO VERIFIED THAT THE 
SERVICING SYSlEH 1s CAPABLE OF REMOTELY CONotTtONlNG 
NITROGEN OR OXYGEN GAS TO ANY TEMPERATURE AND FLOW 
WITHIN AN ESTABLISHED PERFORMANCE· ENVELOPE AT 
PRESSURES FROM 25 TO 2800 PSJA• (AUTHOR) IUJ 

UNCLASSJFIEO 0lS�l6 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

.AD•�S9 18� 
BOEJNG CO SEATTLE WASH 
HYDRAULIC LEAK DETECTION BY RADIOACTIVE TRACERS, (U) 

FEB 63 �OP PAPADOPULOS,EMMANUEL I 
REPT• NO. D2•90373 
CONTRACT: AFJJ 657 7132 
MON1TOR: IDEP 3�7 6S oa OOC6 07 

UNCLASS[FIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: <•MANNED SPACECRAFT, HYDRAULIC SYSTEMS)• 
!•HYDRAULIC SYSTEMS, MALFUNCTIONS>, (•MALFUNCTIONS, 
TRACER STUDIES>, RADIOACTIVE ISOTOPES. PHOSPHORus. 

FEASIBILITY STUDIES (U) 
IDENTIFIERS: IOEp, X•20 SpACECRAFT 1 LEAKS 

IFLUJDSI (U) 

THE FEASIBILITY OF USJNG TRACER TECHNJQUES FOR .THE 
DETECTION OF LEAKS IN THE DYNA SOAR GLIDER 
HYDRAULIC SYS�EM HAS SEEN OEHONSTRATED• THIS 
EXPERIM�NTAL STUDY WAS PERFORMED IN THE NUCLEAR 
LA80RATORY AT THE DEVELOPMENTAL CENTER AND AT A 
HYDRAULIC LINi MOCK•UP, LEAKS WERE STARTED BY 
LOOSENING THE COUPLING UNION IN THE MOCK•UP. THE 
JNCREASE IN THE COUNTJNG RATE DUE TO THE ESCAPING. 
RADIOACTIVE HYDRAULIC OIL GAVE EVIDENCE or THE LEAK. 
THE LABORATORY SECTION OF THIS STUDY YIELDED 
INFORMATION WHICH ESTABLISHED THE REQUIREMENTS FOR 
THE HOCK-UP SECTION• (AUTHOR) IUI 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DOC REPORT &IBLIOGRAPHY SEARCH CONTROL NOe 015�16 

AD•�S7 792 
NORTH AMERICAN AVJATJON tNC DOWNEY CALIF 
SPACE fLIGHT. TRAINING PROGRAMS, IUI 

JAN b3 22P AM0RELLJ 1 De :CAME,B1 J1 I 
WOLFE1D• L• I 

REPT, NO• 5�3 E/3 63 
MONITOR: IOEP 3�7 90 00 OOFl 07 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: ($TRAINING, SPACE FLIGHT), l•SPACE CREWS, 
TRAINING), (•TRAINING DEVICES, SPACE CREWS>, MANNED 
SPACECRAFT, SATELLITES IARTJFICtALl, HUMAN ENGINEERJNG,
PARASlTE PLANES, RESEARCH PLANES, ROCKET PLANES, 
ASTRONAUTS, SIMULATORS, SPACE STATIONS (U) 

IDENTlflERs: MERCURY PROJECT, x-20 SPACECRAFT, x-1s 
AIRCRAFT, SELF-DEPLOYING SPACE STATIONS, IDEP IU) 

HIGHLIGHTS OF sPACE FLIGHT TRAINING PRDGRAHs. 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 01S�l6 

AD•'tSS 329 
BOEING CO SEATTLE WASH 
STRENGTH EVALUATION Of 
Z!RCONIA• 

DESCRIPTIVE NOTE: FINAL 
SEP 6� 8P 

REPT• NO• 02 81288 

CONTRACT: AF33 615 loZ't 

THERMAL STRESS RESISTANT 

REPT 1 1 APR.IS AUG 6�, 
CLARK1H• R• I 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

( u, 

DESCRIPTORS: l•Z!kCONJUM COMPOUNDS• OXtoESlt PHYSICAL 
PROPERTIES, MECHANICAL PROPERTIES, THERMAL PROPERTIES, 
NOSE CONES. THERMAL CONoUcTJVITY, THERMAL EXPANSJONt 
EMISSIVITY, HIGH-TEMPERATURE RESEARCH, TEST METHoos. 
EXPERIMENTAL DATA, COMPREsSIVE PROPERTIES, BOOSTGLIDE 
VEHICLES, MANNED SPACECRAFT, RESEARCH PLANES, DESIGN (UJ 

IDENTIFIERS: x-zo SPACECRAFT, NoSE CAPS, ZlRCoNIA (U) 

THIS REPORT IS THE RESU�T OF WORK ACCOMPLISHED IN 
SUPPORT Or THE x-20 VEHICLE NOSE CAP DEVELOPMENT 
PROGRAM• FLEXURE AND COMPRESSION STRESS ANO 
COMPRESSION MODULUS FOR TWO SELECTED ZIRCONIA MIXES 
WERE EVALUATED FROH ROOM TEMPERATURE TO 3000 F AND 
DESIGN ALLOWABLES ESTABLISHED OVER THIS TEMPERATURE 
RANGE• DETERMINATION OF THERMAL PROPERTIES, 
INCLUDING, THERMAL CONDUCTIVITY, THE�MAL EXPANSION, 
AND TOTAL NORMAL EMISSIVITY WERE SUBCONTRACTED TO 
SOUTHERN RESEARCH JNSTJTUTE, BIRMINGHAM, 
ALABAMA• EMITTANCE. £VALUATIONS WERE ALSO 
CONDUCTED AT NATIONAL RESEARCH CORPORATION, 
CAMBRIDGE. MASSACHUSETTS. REPORTS FROM THESE 
ORGAN[ZAT[ONS ARE INCLUDED IN THE APPENDIX• 
(AUTHOR) (Ul 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY 

Ao-�ss 325 
BOEING CO SEATTLE WASH 
STRENGTH EVALUATION OF SUPERALLOY FASTENERS, RENE'�l· 
JOINTS AND MOLYBDENUM ALLOY BOLTS, (U) 

DESCRIPTIVE NOTE: FINAL REPT,, 1 APR•15 AUG b�, 
AUG 6� lV RtCH,BRUCE P, I 

REPT• NO• 02 81282 
CONTRACT: AF33 615 162q 

UNCLASSIFIED REPORT 
_ NOFO�N 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (tNJCKEL ALLOYS, MECHANICAL FASTENERS), 
<•MOLYBDENUM ALLOYS, BOLTS), BOLTED JOINTS, RIVETED 
JOINTS, FASTENINGS, HECHANJCAL PROPERT1ES, SHEETS, 
TENSILE PROPERTIES, SHEAR STRESSES, RIVETS, TEST 
METH00S 1 EXPERIMENTAL DATA, TABLES, BOOST-GLIDE 
VEHICLES, MANNED SPACECRAfT, RESEARCH PLANES, DESIGN, 
JOINTS, METAL JOINTS IU) 

IDENTIFIERS: X•20 SPACECRAFT, RENE 1 �1 (ALLOY), 
MOLYBDENUM ALLOY TZH, HASTELLOY (ALLOY) (U) 

TEST AND ANALYSIS WORK WAS CONDUCTED TO DETERMINE 
ALLOWABLE MECHANICAL PROPERTIES OF SUPERALLOY 
FASTENERS, MOLYBDENUM ALLOY FASTENERS ANO 
MECHANICALLY FASTENED SUPERALLOY JOINTS FOR USE lN 
THE DESIGN AND DEVELOPMENT OF THE X-20 RE-ENTRY 
VEHICLE• THE TESTS CONDUCTED TO DETERMINE THESE 
ALLOWABLES INCLUDED DOUBLE SHEAR TESTS OF FASTENERS, 
TENSION TESTS OF FASTENERS, TESTS OF SMEAR JOINTS, 
TESTS OF TENSION JOINTS AND TESTS OF SHEET TENSION 
EFFICIENCY SPECIMENS. SHEET BEARING AND SHEET 
TENSION TESTS WERE ALSO cONoUcTEO TO PROVIDE DATA FOR 
CONTROL AND CORRECTION PURPOSES• THE TEST 
SPECIMENS WERE SUBJECTED TO A VARIETY OF THERMAL 
EXPOSURE CONDITIONS SIMULATING ENVIRONMENTAL ANO 
FLIGHT CONDITIONS EXPECTED DURING THE FLIGHT HISTORY 
OF THE X•20 VEHICLE ■ THE MOLYBDENUM ALLOY 
FASTENERS WERE PROVIDED WITH A OISILICIOE COATING TO 
RESIST THE ELEVATED TEMPERATURE CONDlTlONS1 THE 
TESTS WERE co�DUCTED USING STANDARD PROCEDURES AND 
FIXTURES ADJUSTED ONLY AS NECESSARY TO ACCOMODATE THE 
MATERIALS TESTED ANO THE NECESSARY THERMAL 
CDNOlT?ONS• TEMPERATURES, HEATING RATES AND 
LOAOlNG RATES ALSO SIMULATED EXPECTED X-20 FLIGHT 
CONDITIONS, IAUTHORl (U) 

UNcLASSJFJEO 



UNCLASSIFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe DlS�lo 

A0•'4SS. 312

BOEING CO SEATTLE WASH 
MECHANICAL PROPERTY ANO FRACTURE TOUGHNESS EVALUATION. 
OF 22I9-T6Eq6 FOR CRYOGENIC AppLlCATtONS• (U) 

OESCRJPTJVE NOTE: FINAL REPT•1 l APR•IS AUG 6�, 
JUL 6q l □ lP EICHENBERGER1T• W, ; 

REPT• NO, 02 81287 

CONTRACT! AF33 615 162� 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: <•ALUMINUM ALLOYS, CRYOGENics,. 
C•CRYOGENICS1 ALUMINUM ALLOYSl, TOUGHNESS, MECHANICAL 
PROPERTJES, FRACTURE (MECHANICS), FATIGUE (MECHANICS), 
C9EEp, TENSILE PROPERTIES, METAL PLATES, RINGS, WELDS, 
FORGING, STORAGE TANKS, TEST METHODS, TABLES, NOHOGRA(U) 

lOENTIFIERS: ALUMINUM ALLOY 22191 X•20 SPACECRAFT IUI 

MECHANICAL PROPERTIES ANO FRACTURE TOUGHNESS 
CHARACTERJSTICS WERE OETERMJNED FOR 22l9•T6E�6 
ALUHJNUH ALLOY PLATE ANO FORGED RING MATERIAL FROM 
ROOM TEMPERATURE To -�23 F. STATIC TENSION TESTSr 
NOTC�ED TENSION• FATJGUE AND CREEP TESTSI AND CENTER 
CRACKED TEAR RESISTANCE TESTS WERE CONDUCTED AT ROOM 
TEMPERATURE, •109, •320t AND -�23 Fe DESIGN 
ALLOWABLE TENSILE STRENGTHS• PLANE STRAIN FRACTURE 
TOUGHNESS ANO FLAW GROWTH CHARACTERISTICS, AND PLANE 
STRESS TEAR RESISTANCE CHARACTERISTICS WERE 
DETERMINED FOR CRYOGENIC APPLICATIONS• (AUTHOR) 

UNCLASSJFJED 

( u J

015�16 



UNcLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 01Sql6 

AD•�S2 90� 
MARTIN CO BALTIMORE MD 
WINO INDUCED OSCILLATION RESPONSE OF CYLINDER ANO 

FLAT PLATE LIFTING SURFACE, (UI 
APR 61 lV BARSAMJAN 1 Ve IYOUNG 1 J. P1 I 

REPT• NO• ER1136S 
CoNTRACr: AFoq 6�7 61□

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

OESCRJPTORS: l•AEROOYNAMIC CONFIGURATIONS, OScILLATJONI, 
(•BOOST-GLIDE VEHICLES, WJND) 1 FLAT PLATE MODELS, 

CYLINDRICAL BODIES, INSTRUMENTATION, CALIBRATION, WINO 
TUNNEL MODELS, ANGLE OF ATT�CK, HOMENTS, FINS, WIND 
TUNNELS, DRAG, REYNOLDS NUMBER (U) 

IDENTIFIERS: X-20 SPACECRAFT (Ul 

A WIND TUNNEL TEST PROGRAM WAS CONDUCTED TO 
INVESTIGATE THE RESPONSE OF A CANTILEVERED CYLINDER 
ANO SIMPLIFIED OYNA•SOAR CONFIGURATION IN STEADY 
WINOS• THE MASS AND FREQUENCY OF THE CYLINDER WERE 

VARIED INDEPENDENTLY TO rNVESTJGATE THE EFFECTS ON 
THE OSCILLATORY BENDING MOMENTS. THE OSCILLATORY 
LATERAL AND DRAG MOMENTS EXHIBITED A RANDOM RESPONSE 
WHICH JS TYPICAL OF CYLINDERS SUBJECTED TO FLOWS AT 
SUPERCRITICAL REYNOLDS NUMBERS. JN GENERAL, THE 
BENDING MOMENTS INCREASED CONTINUOUSLY WITH VELOCITY, 
THERE BEING NO CRITICAL VELOCITY ASSOCIATED WITH THE 
MAXIMUM HOHENT• IN ORDER TO SIMULATE THE EFFECTS 
OF GROUND WINOS ON THE OYNA•SOARt A FLAT TRIANGULAR 

PLATE WAS ATTACHED TO A LONG SLENDER ROD ANO 
SUBJECTED TO STEADY WINOS• THE PLATE ANGLE OF 
ATTACK, TORSIONAL FREQUENCY ANO INERTIA Of THE .SYSTEM 
WERE VARIED l�DEPENOENTLY TO DETERMINE THE EFFECT ON 
THE RESPONSE• THE ADDITION OF FJNS TO THE FLAT 

PLATE WERE ALSO STUDIED. JT WAS FOUND THAT THE 
TORSIONAL OSCILLATORY AND STEADY STATE MOMENTS WERE A 

FUNCTJON OF THE PLATE ANGLE OF ATTACK. THE CRITICAL 
ANGLE BEING APPROXIMATELY 20 DEGREES, IN ADDITION, 

JS WAS ALSO DETERMINED THAT EFFECT OF FINS AND 
INCREASED INERTIA TENO To SUBSTANTIALLY REDUCE THE. 
TORSIONAL RESPONSE, (AUTHOR) (Ul 

uNCLA55JFIEO 



UNCLASSIFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 01S�l6 

AD•'452 530 
BOEING CO SEATTLE WASH 
PRELIMINARY FLIGHT RAT[NG TEST IPFRT) EVENT 
ACCOMpLISHHENT SUMMARY, 

SEP 63 lV TOZER,Ce We I 

REPT, NO, DN D2 8200 

CONTRACT: AF33 6S7 7132 

UNCLASSIFIED REPORT 
NOFORN 

I U) 

SUPPLEMENTARY NOTE: REV15JON OF REPORT oATEO 27 MAY 63, 

DESCRIPTORS: l•BOOST-GL]DE VEHICLES, TESTSl1 QUALITY 
CoNTRoL, DATA, TABLES, MANNED SPACECRAFT, STRUCTURES,
AIRFRAMES, FLIGHT CONTROL SYSTEMS, GUJOEO MISSILE 

COMPONENTS IU) 
IDENTlFIERS: X•20 SPACECRAFT (U) 

THE PURPOSE OF THJS DOCUMENT JS TO RECORD EVENT 
MILESTONES WJTH RESPECT TO ACCOMPLISHMENT OF 

PRELIMINARY FLIGHT RATING TESTING (PFRT) OF 
X•20 AIRBORNE SYSTEM HARDWARE, THE PRELIMINARY 
FLIGHT RATING TESTING IPFRT) PROGRAM JS 
COMPRISED OF THOSE QUALIFICATION TYPE AND INTEGRATION 

TYPE TESTS DONE TO DEMONSTRATE DESIGN COMPLIANCE OF 
THE HARDWARE UNDER GROUND SIMULATED ENVIRONMENTAL 
cONOITIONS, ACcOMPLJSHHENT OF PFRT ON FLIGHT 
HARDWARE JS GENERALLY PREREQUISITE TO FLIGHT TEST lN 

THE SYSTEM DEVELOPMENT (FLIGHT1 TEST 
PROGRAM. SPECIFIC CRITICALITY OF PFRT 
ACCOMPLISHMENTS WILL VARY W!TH THE PARTICULAR 

APPLICATION OR S[GNlFICANCE OF EACH HARDWARE ITEM AND 
WITH THE PARTICULAR FLIGHT TEST PHASE OR MJSSJON• 
THE RECORDING OF THE INDIVIDUAL EVENT MILESTONES IN 

ACCOMPLISHING PFRT ON EACH HARDWARE ITEM IS 
THEREFORE REQUIRED FOR SUMMARIZATION Of THE 

ACCUMULATED PFRT STATUS FOR THE OVERALL GLIDER/ 
T�ANSJTION. P�RT EVENT ACCOMPLISHMENT RECORDS WJLL 
INDICATE THE APPLICABLE WRITTEN TRANSMITTAL WHICH 
ACCOMPANIES THE PARTICULAR EVENT AND WILL INDICATE 
THE DATE or THAT TRANSMITTAL, FOR SUCH TRANSMITTALS 
AS ARE REQUIRED BY THE CONTRACT. PFRT START AND 
FINISH OATES WILL ALSO BE RECORDED AS HISTORICAL 

DATA, T�ELVE SlGNJFlCANT EVENTS HAVE BEEN USED AS 
THE BASIS FOR REPORTING• ALL OR PART OF THE EVENTS 
WILL BE REPORTED AS APPLICABLE. _(AUTHOR) (U) 

UNCLASStFJEO 015'116 



UNCLASSIFIED 

DDC REPORT B18LlOGRAPHY SEARCH CONTROL NO• □ 1sq16 

Ao-qso 021 
BOEING CO SEATTLE WASH 
TEST PLAN - LIQUID HYDROGEN SERVICING SYSTEM• (U) 

APR b� 12P BANGSUNO t E• Le :HARDINGtL• 
HUGHE5,J, Re : 

REPT, NO, ON 02 81273 
CONTRACT: AF33 615 1897 

UNCLASSJFIEO REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST-GLIDE VEHICLES, PROPELLANT TANKS), 
C•PROPELLANT TANKS, LIQUEFIED GASES), CHECKOUT 
PROCEDURES, HYDROGEN, COOLING + VENTILATING EQUIPMENT, 
puMps, VACUUM PUMPS. HEAT EXCHANGERS, MANAGEMENT 
PLANNING, DESIGNt DATA PROCESSJNG SYSTEMS, MANNED 

SPACECRAFT (Ul 
IDENTIFIERS: X•l □ SPACECRAFT (U) 

Al THE TIME THE X•20 CONTRACT WAS TERMJNATEO t A 

PROTOTYPE LIQUID HYDROGEN SEP.VICING SYSTEM 
WAS 8E[NG READIED TO UNDERGO CHECKOUT TESTING• ONE 
RUN W[TH L[QUID NITROGEN HAS BEEN MADE WH[CH 
INDICATED THAT THE SYSTEM OPERATED ESSENTIALLY AS 

DESIGNED• THESE TESTS WERE BEING CONDUCTED TO 
GATHER EMPIRICAL DATA JN ORDER TO SUBSTANTIATE 

THEORETICAL CALCULATIONS AND COMPUTER STUDIES. AN 
EVALUATION OF THE TEST DATA GATHERED 1S DOCUMENTED 
IN D2-RID70, HYDROGEN SERVIClNG SYSTEM 
DEVELOPMENT TESTING, A NUMBER Of MODIFICATIONS 
HAVE BEEN INITIATED TO lMPROVE OR CORRECT THE SySTEH 
AND THE FOLLOWING TEST HAS BEEN ORIGINATED TO 
DEMONSTRATE [TS CAPABILITIES WITHIN THE SCOPE Or THE 
REJNSTATEHENT CONTRACT. SECTION I OF THJS 

DOCUMENT DESCRIBES THE VARIOUS EQUIPMENTS WHICH 
COMPRISE THE LIQUID HYDROGEN SERVICING 
SYSTEM• SECTION II OF THIS DOCUMENT DELINEATES 
THE TEST OPERATION PROCEDURE WHICH WILL BE USED 

JN THE RUNNING OF THE LH2 SERVICING SYSTEM 
TESTS. (AUTHOR! (Ul 

UNCLASSIFIED Dl5q16 



UNCLASSJF"IED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe OlS�lb 

AD•'ISO 019

BOEJNG CO SEATTLE WASH 
ASSEMBLY AND TEST OF CRYOGENIC HYDROGEN TANK. 

DESCRJPTJVE NOTE: SUMMARY REPT., 
OCT 6� BP KELSOE,R. Ce t 

REPT• NO. nN D2 81289 
CONTRACT: AFJ3 615 1897

MONITOR: JDEP aos.10.20.1 □ -Cb-□ l 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•CRYOGENIC STORAGE DEVICES, HYOR0GEN1 1

(•HYDROGEN, STORAGE TANKSI, { ♦PRESSURE VESSELS, 
HYDRDGENI, BOOST-GLIDE VEHICLES, TESTS, PRESSURE, 
LEAKS, CONFIGURATION, MANNED SPACECRAFT 

GAS 

IDENTIFIERS: X•20 SPACECRAFT 

ONE HYDROGEN STORAGE TANK ASSEH6LY WAS FABRICATED, 
THE VACUUM JA,KETS LEAK-CHECKED, THE INSULATION 
EVACUATED. TH€ TANK ASSEMBLY PROOFPRESSURE TESTED, 
AND THE TANK ASSEMBLY HEATJNLEAK MEASURED• 
FABRICATION ANO ASSEMBLY OPERATIONS EXPOSED ONLY 
MINOR PROBLEMS NOT ANTlCIPATEO BY EXPERIENCE GAINED 
DURING THE X-2 □A PROGRAM• EVACUATION OF THE 
5UPER INSULATION TO BELOW Oe0002 MM OF HG WAS 
ACCOMPLISHED QUICKLY ANO WAS MAINTAINED BY THE LEAK
FREE VACUUM SHELL• EXAMINATION OF THE TANK AFTER 
PROOF PRESSURE TESTS AT 555 • OR 10 PSIG OJSCLOSEO 
NO DEFORMATION OR DAHAGE. HEAT LEAK INTO THE TANK 
ASSEMBLY WAS FOUND TO SE �06 STU/HOUR. 

( u ) 

( U I 
( U I 

(AUTHOR I (U) 

UNCLASSIFIED OJSql6 



UNCLASSJFlED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 01S�16 

Ao-qso □ 17 
BOEJNG CO sEA�TLE WASH 
EQUJPMENT LIST � �-20A CRYOGENIC SUPPLY 1 TANKAGE AND 
SERVJClN� EQUIPMENT, CU) 

q� lV 8ANGSUND,E• L. I 
REPT1 NO. DN 02 81270 
CONTRACT: Ar33 615 1897 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: ltBOOST-GLIDE VEHICLES, PROPELLANT TANKS) 1

(•LIQUEFIED GASES, COOLING + VENTILATING EQUJPMENTI, 
HYDROGEN, OXYGEN, MANNED SPACECRAFT (U)·

IDENTIFIERS: X�20 SPACECRAFT (UI

Al THE TIME 0� X•2 □A CONTRACT TERHlNATJON A 
PROTOTYPE HYDROGEN SERVJCING SYSTEM HAD BEEN 
ASSEMBLED, ANO AN OXYGEN COOLER ASSEMBLY, HYDROGEN 
TANK, ANO TWO OXYGEN TANKS PARTIALLY FABRICATED. 
UNDER THE AUSPICES OF THE AIR FORCE AERO 
PROPULSION LABORATORY, RESEARCH ANO 
TECHNOLOGY 01VJS[ON 1 A CONTRACT WAS NEGOTIATED TO 
COMPLETE FABRICATION AND TESTING Of THESE ITEMS1 
THIS DOCUMENT LISTS THE EQUIPMENT ASSEMBLIES 
FABRICATED, THEIR SPARE PARTS, SPECIAL TOOLS USED FOR 
NORHAL MAINTENANCE AND OPERATlON, ANO ASSOCIATED 
CRYOGENIC CONTRACT RESIDUE• (AUTHOR) (U) 

UNCLASSIFIED 01Sql6 



UNCLASStFJEO 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

AD-��9 926 
BOEING CO SEA!TLE WASH 
GENERAL ASSEMBLY AND OPERATING INSTRUCTIONS OXYGEN 
SERVICING SYSTEM, IUI 

SEP bq IV BANGSUND,E, L. iHARDING 1 L. I 

REPT• NO. ON D2 81276 

CoNTRACT: AF33 blS 1897 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: ORIGINAL COPY JS OF POOR QUALITY, 

REPRODUCTION MAY NOT BE �NTIRELY LEGIBLE• 

DESCRIPTORS: l•SOOST•GLIDE VEHlCLES, TANKS 
ICONTA!NERSll, LIQUEFIED GASES, OXYGEN, GROUND SUPPORT 

EQUIPMENT, CRYOGENICS, HANDLING, REFRIGERATION SYSTEMS, 
CONTROL SYSTEMS, DESIGN, CONSTRUCTJON, JNSTALLATJON, 
PRESSURE VESSELS, TEMPERATURE CONTROL, [NSTRUMENTATlON, 

FUEL SYSTEMS, PROPELLANT TANKS (U) 

IDENTIFIERS: X•20 SPACECRAFT (UI 

THIS DOCUMENT OUTLINES THE INFORMATION NEEDED FOR 
SET-UP OF A LABORATORY OXYGEN SERVICING SYSTEM 
COMPRISING THE OXYGEN COOLER ASSEMBLY, THE OXYGEN 
TANK, THE OXYGEN CONTROL RACK, AND ASSOCIATED 

TRANSFER LINES AND EQUIPMENT, IT INCLUDES A GENERAL 
OESCRJPTJON OF THE EQU[PMENT, JNSTALLATlON 

INSTRUCT[ONS, FABRICATION REQUJREHENTS, OPERATION 
PRJNCJPLES, ANO JNSTRUcTtDN CALIBRATJON REQUIREMENTS, 
AND BLOCK AND FLOW DIAGRAMS AND SCHEMATICS,
CONTAINED lN THE APPENDIX ARE MANUFACTURERS 

1NDJV1DUAL COMPONENT MAJNTENANCE AND OPERAT[NG 
INSTRUCTIONS, (AUTHOR) (Ul 

uNCLASSIFIED 



UNCLASSJFlEO 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 01S�l6 

Ao-q�a 891 
RAYTHEON CO WALTHAM MASS 
X•20 COYNA•SOARI COMMUN[CATIONS ANO TRACKING 

SUBSYSTEM• 
OCT 62 IV 

REPT• NO, CR62 �08 q � 3 REV, 
CONTRACT: AF33 657 713� 

UNCLASSIFIED REPORT 

NOFORN 

( u )

SUPPLEMENTARy NOTE: REPORT ON RELIABILITY PROGRAM PLAN. 

DESCRJPrORS: t•eoosy-GLIDE VEHICLES, RELIABILITY 
CELECTRONICSll, (•MANAGEMENT PLANNING, BOOST•GLlDE 
VEHICLES), MANNED SPACECRAFT, AIRBORNE, GROUND SUPPORT 
EQUIPMENT, GUIDED MISSILE TRACKING SYSTEMS, 
COMMUNICATJON $YSTEMS, MANAGEMENT CONTROL SYSTEMS, 
QUALITY CONTROL (U) 

IDENTIFIERS: X•20 SPACECRAFT (U) 

THIS RELIABILITY PROGRAM PLAN ts SUBMITTED 
FOR THE X-2 □ IOYNA•SOARI PHASE I PROGRAM• 

THE PLAN COVERS THE RELIABILITY ASPECTS OF THE 
COMMUNICATIONS AND TRACKING SUBSYSTEM AIRBORNE 

AND SURFACE ELEMENTS AND ASSOCIATED AGE, THIS 
OOCUHEIJT OESCRlBES TH£ MANAGEMENT ORGANIZATION WHICH 
WAS ESTABLISHED TO DIRECT THE RELIABILITY PROGRAM: 
DEFINES THE DETAILED R£�IA8ILITY TASKS: ESTABLISHES 
PROGRAM MlLESTONE: AND DESCRIBES THE CONTROLS WHICH 
ARE USED TO ENSURE SATISFACTORY COMPLETION OF EACH 

TASK ON SCHEDULE• (AUTHOR) CU) 

UNCLASSIFIED 015�16 
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

AD-��8 22SL 
AIR FORCE SYS!EMS COHHANO WASHINGTON D C 
MONTHLY TECHNICAL DOCUMENTARY REPORT LtSTJNG. 

AUG 6" l3DP 

UNCLASSJrlEO REPORT 
NOTICE: RELEASE ONLY TO u.s, GOVERNMENT AGEN•CIES 
IS AUT�ORIZED, OTHER CERTIFIED REQUESTERS SHALL OBTAIN 
RELEASE APPROVAL fROM AIR FORCE SYSTEMS COMHAND 1

ANDREWS ArB1 WASHINGTONt D, CeATTN: SCAPa 
RELEASE OR ANNOUNCEMENT TO FOREJGNGOVERNMENTS OR THEIR 

NATIONALS IS NOT AUTHORIZED, 
SUPPLEMENTARY NOTE: 

DESCRIPTORS: <•AIR FORCE SYSTEMS COMMAND t REPORTS), 
WASTES (SANITARY ENGINEERJNGI, ACCELERATION1 PERFORMANCE· 
!HUMAN) 1 CHIMPANZEES, HEAT TRANSFER, INDEXES 1 

GRAPHITE,

JET FIGHTERS. CERAMIC HATERIALSt FLIGHT SIMULATORS,
RErRACTORY MATERIALS 1 TRANSPORT PLANES, SUPERSONIC
PLANES, BERYLLIUM. OPTICAL FILTERS, ADAPTIVE CONTROL:
SYSTEMS, ALTIMETERS. DISPOSAL, SPACE STATtoNs, HELMETS.

PRESSURE SUJTS, SIOELOOKJNG RADAR, LEARNING, MOTION 
SICKNESS, INFRARED EQUIPMENT, ANTIRADAR COATING, 
TRANSDUCERSt CRYOGENICS, DATA PROCESSING SYSTEMSt 

MlCROMINIATURIZATION� RAMJET ENGINES, RADAR ANTENNAS, 

COMPUTERS, RADAR INTERFERENCE CUI 
IDENTIFIERS� F-q AIRCRAFT, F-s AIRCRAFT, x-20

SPACECRAFT IU) 

UNCLASStF1ED 015 .. 16 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe 015�16 

AD•'i't7 971L 
PAN AMERICAN WORLD AIRWAYS JNC PATRICK AFB FLA 
ETR GLOBAL SU�PORT PLAN FOR TJTAN llJ SPACE LAUNCHING 

SYSTEM (62�A) TEST PROGRAM• PROGRAM SUPPORT PLAN 
37001 

SEP 6'+ IV 
REPT• NO. PSP REV 0 

UNCLASSIFIED REPORT 

( u )

NOTICE: ALL RELEASE OF THJS DOCUMENT IS CON-TROLLED• 
ALL CERTIFIED REQuEsTERs SHALL OBTAINRELEAsE APPROVAL 
FROM SPACE SYSTEMS DIV., AJRFORCE SYSTEMS 
COMMAND, INGLEWOOD, CALIF. 

SUPPLEMENTARY NOTE: SUPERSEDES REPT• NO• PSP3700 
THROUGH REV• 31 DATED 20 DEC 63, AD•3�S 997, 

DESCRIPTORS: l•LAUNCH VEHICLES (AEROSPACE), RESEARCH 

PROGRAM ADMINISTRATION), BOOST•GLIOE VEHICLES, SYSTEMS 
ENGINEERING, GUIDED MISSILE RANGES, GLOBAL COMMUNJCATION 
SYSTEMS, TELEMETERING DATA, NETWORKS, PERFORMANCE 
(ENGJNEERJNGJ, JNSTRUMENTATIDN 1 GUJDED MISSILE TRACKING 
SYSTEMS, COMMAND + CONTROL SYSTEMS, DESTRUCTORSt 
LAUNCHING SITES1 GROUND SUPPORT EQUIPMENT, TRACKING 
CAMERAS, LAUNCHING, MAN�GEMENT PLANNING, ORBITAL 
TRAJECTORIES, RADAR TRACKJNG1 MANAGEMENT ENGINEERING, 
DATA PROCESStN, SYSTEMS, GUIDED MISSILE SAFETY, 
RECOVERY, LOGISTICS, COSTS (U) 

UNCLA55IF"IEO 01S'f16 
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AO--'i'i7 937 

HARTIN CO BALTIMORE MO 
DYNA SOAR STEP•I• BOOSTER PROPULSION SYSTEM, 

AUG 61 lV MACDONALD 1 J. At I 
REPT• NO• D527 61 REV• A 
CONTRACT: AFO'i 6'i7 610 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

I U J 

OE5CRIP10Rs: l•BOOsT-GLIDE VEHICLES, LAUNCH VEHICLES 
IAEROSPACE)I, (•LAUNCH VEHICLES (AEROSPACE), aoosr-

GllDE VEHICLESl1 FEASIBILITY STUDIES, DESIGN, ANALYSIS,· 

BOOSTER MOTORS, MALFUNCTIONS, DETECTORS, ROCKET MOTORS 

ILlQUID PROPELLANT), FIRE SAFETY, EXPLOSIONS, PRESSURE 

GAGES, EFFECTIVENESS, MANNED SPACECRAFT IUl 

IDENTIFIERS: X-2 □ SPACECRAFT, TITAN (UJ 

THE PURPOSE OF THIS REPORT JS TO DOCUMENT SOME OF 

THE ANALYSIS THAT HAS BEEN THE BASIS OF DYNA-SOAR 

PROPULSION DESIGN CRITERIA, PARTICULARLY IN 
AREAS OF OIFFERENCE BETWEEN TITAN 11 AND DYNA• 

SOAR• MUCH OF THE ANALYSIS DISCUSSED IS OF A 
PRELIMINARY NATURE AND HAS SUCCEEDED IN UNCOVERING 

SUBJECTS FOR rURTHER INVESTIGATION• SOME OF THESE 
INVESTIGATIONS ARE NOW UNDERWAY. HANY PROBLEM 

AREAS STILL EXIST ANO SOME REMAIN UNDISCOVERED• 

THE TITAN 11 DEVELOPMENT PROGRAM IS EXPECTED TO 
JESOLVE MANY Or OUR KNOWN AND UNKNOWN PROBLEMS, aur 
DESIGN REQUIREMENTS UNIQUE TO DYNA-SOAR WILL 

REHAlN TO BE SOLVED• THIS REPORT PRESENTS OUR 
APPROACH TO PROBLEMS IN THE LATTER CATEGORY• 

(AUTHOR) 

UNCLASSIFIED 

( u )

OlS'iI6 
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 01sq16 

AO•qq7 772 
MARTIN CO BALTIMORE MO 
GROUND SUPPORT SYSTEM SPECIFICATION (TEST OPERATJON 
PLAN), PART ll• HAJNTENANCE ANALYSIS SPECIFICATION 
(TEST OPERATION PLAN), VOLUME II, AGE REQUIREMENTS, 
DYNA SOAR STEe•I, IUJ 

lV WILLIAHS,S, 
REPT• NO, ER113qS VOL• 2 PT• 2 REV• 
CONTRACT: AFQq 6q7 610 

UNCLASSlflED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: REVISION OF REPT, DATEO 8 DEC 60• 

DESCRIPTORS: !•GROUND SUPPORT EQUIPMENT, 
5PEClrlCAtJON5), eoosr-GLJDE VEHICLES, GUIDED MlsslLE 
LAUNCHERS, CHECKOUT EQUlPHENT, MAINTENANCE, HANDLING, 
TEST EQUIPMENT, TELEMETER SYSTEMS, TRANSPORTATION CUI 

IDENTIFIERS: X•20 SPACECRAFT (UJ 

UNCLASSIFIED 01sq16 
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DOC REPORT BIBLlOGRAPHY SEARCH CONTROL NO, 015�16 

AD-��6 983 

BOEING CO SEATTLE WASH 
oYNA•SOAR MASTER DATA MEASUREMENTS LJST - VOLUME 11 

TABULATlON1 (U) 
HAY 62 lV HOWARD1J• Re ; 

REPT• NO• DN D2 73q2 VOL• I 
CONTRACT: AF33 657 7132 

UNCLASSJFIEO REPORT 
NOFORN 

SUPPLEMENTARY NOTE: REVISION OF REPORT DATEO 20 OCT 611 

DESCRIPTORS: ($B00Sr-GLIDE VEHICLE5 1 CHECKOUT 
PROCEDURES), FLIGHT TESTING, LAUNCHING, DATA, 
MEASUHEMENT, sCHEDuLJN5, TABLES, AERODYNAMIC 
CHARACTERISTICS, TELEMETERING DATA, AUXILIARY POWER 
PLANTS1 FLIGHT CONTROL SYSTEMS, GUIDANCE, HYDRAULIC 
SYSTEMS, ELECTRICAL EQUIPMENT, LANDING GEAR, ROCKET 
HOTORS (LIQUID PROPELLANT), CONTROL JETS IUl 

JDENTlFIERS: X•20 SPACECRAFT (UI 

AN ADVANCED CONCEPT SUCH AS DYNA-SOAR REQUIRES 

LARGE AMOUNTS OF DATA TO MEET THE PROGRAM OBJECTIVES, 
ACCORDINGLY, A LARGE AMOUNT OF DATA ARE REQUIRED 
FROM THE AIR LAUNCH �NO GROUND LAUNCH 
PROG�AHS, THIS DOCUMENT JS A MASTER LJST OF ALL 
MEASUREMENTS TO BE MADE lN OR ON THE GLIDER OURJNG 
THE AIR LAUNCH ANO GROUND LAUNCH PROGRAMS, 
(AUTHOR I 

UNCLASStFIED 
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DDC REPORT DlBLlOGRAPHY SEARCH CONTROL NO, 015�16 

AD-��6 981 

BOEING CO SEATTLE WASH 
GENERAL REQUIREMENTS DOCUMENT FOR DYNA-SOAR SOURCE 

CONTROL DRAWINGS AND DESIGN PROCUREMENT 
SPECIFICATJONSt (Ul 

Nov 61 IV TURENO,K, J, I 
REPT, NO, ON 02 ao396 
CONTRACT: AF33 6S7 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: CtBOOST•GLtDE VEHICLES, DESIGN), MECHANICAL 
DRAWINGS, CONSTRUCTION, MILITARY REQUIREMENTS 1

SPECIFICATJONS, RESEARCH PROGRAM AOMINtSTRATJON, TESTS1 
PERFORMANCE (ENGINEERINGl, ACCEPTABILITY, LOGtSTICS 1

SPARE PARTS, MAINTENANCE, RELIABILITY, TEST METHODS (U) 
IDENTIFJERS: X-20 SPACECRAFT (U) 

THIS DOCUMENT CONTAINS THE GENERAL REQUIREMENTS 
APPLICABLE TO ALL OYNA•SOAR AIRBORNE AND GROUND 
ARTICLES DESJGNED1 DEVELOPED, OR rURNISHED BY A 

SUPPLIER IN ACCORDANCE WITH A BOEING PROCUREMENT 
SPECIFICATION• THE REQUIREMENTS OF THIS DOCUMENT 
APPLY EXCEPT WHERE CHANGES, DELETIONS, OR ADDITIONS 
TO SUCH REQUIREMENTS ARE STATED IN THE PROCUREMENT 
SPEClFICATJON, (AUTHOR> CU) 

UNCLASSIFIED 015�16 
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DOC REPORT BlBLIOGRAPHY SEARCH CONTROL NO, 015�16 

AD-��6 607 

BOEING CO SEATTLE WASH 

MERIT SYSTEM • A SPECIAL PURPOSE PROGRAM FOR 

STRUCTURAL DYNAMIC ANALYSIS, CU) 

AUG 6� 268P KAYLOR,R, B, :GOLOEN,C• T, ; 

REPT• NO• D2 23571 
CONTRACT: AF33 615 1791 

PROJ: 620A 

TASK: 620A 

UNCLASSIFIED REPORT 

NOFORN 
SUPPLEMENTARY NOTE: 

DESCRIPTORS: (fPROGRAMMING (COMPUTERS), DIGITAL 

COMPUTERS), <•MANNED SPACECRAFT, STRUCTURAL PROPERTIES), 
DYNAMICS, DYNAMIC PROGRAMMING, MATRIX ALGEBRA, 

TOUGHNESS, INSTRUCTION MANUALS, CONTROL SEQUENCES, 

PROGRAMMING LANGUAGES 
IDENTIFIERS: MeRIT PROGRAM, x-20 

( u , 
SPACECRAFT, FORTRAN, 

IBM 709� 

THE DYNAMIC A�ALYSIS OF LARGE COMPLEX STRUCTURES, 
IN THIS CASE THE X•20 GLIDER, REQUIRES SOLUTION OF 
A LARGE SYSTEM OF NUMERICAL EQUATIONS WHICH RELATE 

FORCES, DISPLACEMENTS, STIFFNESS, ANO MASS OF THE 

STRUCTURE, THE MERIT SYSTEM, A DIGITAL. COMPUTER 

PROGRAM, WAS DEVELOPED To PROVIDE A SOLUTION TO THIS 
PROBLEM• THIS DOCUMENT IS A GUIDE FOR ENGINEERING 

USERS, PROGRAM SERVICERS, ANO PROGRAMMERS OF THE 

( u ,

MERIT SYSTEM, (AUTHOR) (U) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, Oli�16 

AD•�q6 582

BOEING CO SEATTLE WASH 
TURBULENT STAGNATION LINE HEAT TRANSFER PROGRAM DECK 
AS 170q, CU) 

AUG 6q 189P WATTS 1 H, A, IHALL,P, H• ; 
REPT• NO, 02 81298 

CONTRACT: AF33 61S 1791 
PROJ: �2OA 
TASK: 620A 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

OESCRJPTORS: (•BOOST-GLIOE VEHICLES, AERODYNAMIC 
HEATING), MANNED SPACECRAFT, HYPERSONIC CHARACTERISTICS, 
PROGRAMMING (CQMPUTERS) 1 OlGJTAL COMPUTERS, SIMULATION, 
AERODYNAMIC CHARACTERISTJcS, TURBULENCE, STAGNATION 
POINT, HEAT TRANSFER, ANGLE OF ATTACK, SWEPT•BACK WINGS,
HIGH ALTITUDE, VELOCITY, TURBULENT BOUNDARY LAYER, 
COMPRESSIBLE FLOW, MATHEMATICAL PREDICTION (U) 

IDENTIFIERS: X•2O SPACECRAT, LEADING EOGE CU) 

THIS DOCUMENT DESCRIBES A COMPUTER PROGRAM, 
DEVELOPED ON THE X•2O PROJECT• THAT HAS GENERAL 
APPLICATION TO THE PREDICTION OF AERODYNAMIC HEATING. 
TO WING LEADING EDGES IN TURBULENT FLOW• GlVEN A 
SET OF (11 WJ�D TUNNEL INPUTS CONS!STJNG Of WALL 
AND FREE STREAM TEMPERATURES, PRESSURE• MACH NUMBER, 
LEADING EDGE RA01US1 ANGLE OF ATTACK AND GEOMETRIC 
S�EEP ANGLE OR (21 FLIGHT CONDITIONS CONSISTING 
OF WALL TEMPERATURE, ALTtTUOE, VELOCITY, LEADING EDGE 
RADIUS, ANO G£0METRJC SWEEP ANGLE, THE PROGRAH 
CALCULATES HEATING RATES AND HEAT TRANSFER 
COEFFICIENTS• lT JS INTENDED THAT THIS DOCUMENT 
FURNISH THE READER WITH ENOUGH INFORHATJON THAT HE 
CAN APPLY THE PROGRAM TO HJS OWN PROBLEMS. 
(AUTHOR I (U) 

UNCLASSJFJEO 01S�l6 
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DOC REPORT BIBLIOGRAPHY 

AD•'l'l6 '18'1 

BOEING CO SEATTLE WASH 
STEEL TO ALUHJNUM BRAZING, 

SEARCH CONTROL NO, 015�16 

JAN 6'1 18P CRANE,C• H• 
REPT• NO, 02 &1106 
MONITOR: lOEP 085 20 00 00C6 O'I 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

OE5CRIPT0�5: ltALUHINUH ALLOYS, BRAZING) 1 <•STAINLESS 
STEEL, BRAZINGl1 l•BRAZJNG, P[PESI, MANNED SPACECRAFT, 
CRYOGENICS, WELDING, THERMAL JoJNJNG 1 FATIGUE 
IMECHANtCS1, LIQUEFIED GASES, NITROGEN, HYDROGEN, OXY(U) 

IDENTIFlERS: x-20 SPACECRAFT, lDEP, ALUMINUM AL�oY
6061 (U) 

.THIS REPORT DESCRIBES PROCEDURES FOR JOINING 
STAINLESS STEEL TUBING TO 6061 ALUHJNUH ALLOY, THIS 
JOJNT WAS REQUl�ED ON THE X-2□ GLIDER CRYOGENIC 
SYSTEM FOR A CONNECTION BETWEEN THE ALUMINUM PRESSURE 
VESSELS AND THE STEEL TRANSFER LINES, THE STEEL· TO 
ALUHJNUH JOINT WAS REQUIRED ON PRESSURE LINES WHICH 
CARRIED L02, LH2 AND LN2 GASES ANO WAS ALSO 
REQUJRED ON THE OUTER V4CUUM JACKET LINES FOR ALL 
THREE GASES, THE DEMAND FOR ABSOLUTE ZERO LEAKAGE 
tN THESE LINES REQUIRED THAT THE JOINT BE BRAZED OR 
WELDED• PROC[pURES ANO SPECIFICATIONS WERE 
DEVELOP£D FOR THE SUCCESSrUL BRAZING AND WELDING OF 
ALUMINUM TO STEEL AND WHICH WOULD BE SUITABLE TO A 
CRYOGENJC ENVIRONMENT, IAUTHORI (U) 

UNCLASSIFIED 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 01S�16. 

AD-"+"+5 o 17 

AEROJET-GENERAL CORP AZUSA CALIF 
MAJNTENANCE ANALYSIS SPECIFICATION IPLAN) HASP (TEST 
pLANle PART JI, VOLUME 1. REVISION Ae ROCKET ENGINE 

SUBSYSTEMS OYNA SOAR BOOSTER• (U) 

l 7 1 P

REPTe No. AGC OS 1302 

CONTRACT: Af0"+ 6"+7 613 

UNCLASSJFIED REPORT 
NOF'ORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•HAJNTENANCEt SPECIFICATIONS>, 
t•SPECIFICATIONS 1 HA1NTENANCEl 1 ! ♦ GROUND SUPPORT 
EQUIPMENT, HAl�TENANCE), 900ST•GLIDE VEHICLES, BOOSTER 
MOTORS, LAUNCH VEHICLES (AEROSPACE), TEST FACJLJTJESt 

MAINTENANCE EQU[PMENT, HANDLING (U) 
IDENTIFIERS: X•20 SPACECRAFT (U) 

THIS'SPECIFICATJON PRESENTS THE MAINTENANCE 
ANALYSIS OF THE ROCKET ENGINE SUBSYSTEMS ANO 
SUPPORTING AGE OF THE DYNA SOAR STEP J (OS• 

t> PROGRAM• THE FUNCTIONAL REQUIREMENTS PRESENTED
ARE BASED ON THE PROGRAMMED MAINTENANCE REQUIREMENTS
OF THE TITAN ll HtSSILE WEAPON SYSTEM•
I AUTHOR I CUI 

UNCLASSIFIED 015�16 
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 01S�16 

AD•'l'j5 S�.l 
MARTtN CO BALTIMORE MD 
AIR FORCE MISSILE TEST CENTER FACILITIES (TITAN 11>. 
DYNA SOAR STEP•I• (U) 

AUG 61 72P 
REPT, NO, ER11363A 
CONTRACT: AFO� 6�7 610 

UNCLASS1FIEO REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•sOOST-GLIOE VEHICLES, LAUNCHING SITES), 
!•LAUNCHING SITES, SYSTEMS ENGINEERING I I RESEARCH 
PROGRAM ADHIN1STRAT10N, MANNED SPACECRAFT, TEST 
FACILITIES, TEST METHODS, CHECKOUT PROCEDURES, LAUNCH 
VEHICLES (AEROSPACE], STORAG�, GROUND SUPPORT EQUIPMENT, 

SCHEDULING, COSTS, LOGISTICS (UI 
IDENTIFIERS: TITAN, X•2 □ SPACECRAFT (U) 

THIS REPORT PRESENTS THE UTILIZATION, DESCRIPTION, 
cOSTS, IMPLEMENTATION ANO SC�EDUL!NG OF THE 
FACILITIES REQUIRED av THE SYSTEMS CONTRACTO� AND 
ASSOCIATE CONTRACTORS AT THE CAPE CANAVERAL 
MISSILE TEST ANNEX, AIR FORCE MISSILE 
TEST CENTER, FLORlOA, TO ACCOMPLISH 
CONFJRMATJON AND GROUND LAUNCH TEST OPERATIONS 
ASSOCIATED WITH THE OYNASOAR STEP l PROGRAM, 
THIS DOCUMENT COVERS THE SYSTEMS CONTRACTOR 
REQUIREMENTS AT THE COMPLEX ONLY 1 THE GROUND LAUNCH 
rEsr PROGRAM TO BE CONDUCTED AT CAPE CANAVERAL ls 
OUTLINED, BUILDINGS ARE DESCRI8E01 AND SPACE 
UTILIZATJON JS DEPICTED AND PROGRAMMED. (AUTHOR) 

UNCLASSIFIED 
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

AD-��5 1�3 

LOCKHEED MISSILES AND SPACE CO SUNNYVALE CALIF 
SEPARATION AND EJECTION SYSTEMS Of FLIGHT VEHICLES: 
Bl8LlOGRAPHY1 IUI 

�7P ABBOTT,HELEN M• ; 
REPT, NO, 596� l� ,2 60 6� I� 
CONTRACT: NOW63 OOSOC 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•BtBLJOGRAPHtES, RELEASE HECHANJSHSI, 
<•RELEASE HECH�NISHS 1 SPACECRAFT>, EJECTION, SEPARATION, 
DECOYS, GUJOED MISSILE WARHEADS, STAGING, REENTRY 

VEHICLES, CARTRIDGES (PAD), EXPLOSIVES JNIT1At0RS 1 

FAIRINGS, SHAPED CHARGES, LAUNCH VEHICLES (AEROSPACE), 

GUIDED MlsslLEs (SURFACE•TOSU�FACE) ,u, 
IOENTIFIERS: ATLAS, TITAN, MERCURY, DlSCOVERERt 

M!NUTEHAN1 TfROS1 MARINER, scour, VANGUARD, POLARIS, 
THOR, X•20 SPACECRAFT, SKIRTS, REDSTONE1 SERGEANT IUI 

ONE HUNDRED FtFTY•FlVE REFERENCES WERE COMPJLED TO 
PROVIDE A COVERAGE OF MATERIAL TO BE USED IN THE 
EVALUATION OF SEPARATION ANO EJECTION SYSTEMS OF 
FLIGHT VEHICLES, THE REFERENCES ARE ARRANGED 
ALPHABETJCALLY BY CORPORATE SOURCE, ABSTRACTS ARE 
GIVEN WHERE POSSJBLE, BUT ELIMINATED IN CASES THAT 
WOULD RESULT IN THE BIBLIOGRAPHY BECOMING CLASSJFIEO, 

IAUTHORl (Ul 

UNCLASSIFIED 01S�l6 
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AD-��� 215 
BOEING CO SEATTLE WASH 

SUBSYSTEM OESCRJPTJON FOR GLIDER LAUNCH CONTROL 

EQUIPMENT, 
OCT bl �2P 

REPT• NO. D2 8199 
CONTRACT: AF33 b57 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

I U ) 

DESCRIPTORS: 1•aoosT-GLIDE VEHICLES, LAUNCHING), 

(•LAUNCHING, CoNTRoL SYSTEHSl, [•AIR, LAUNCHING!, MANNED 
SPACECRAFT, GROUND SUPPORT EQUIPMENT, MAINTENANCE 

EQUIPMENT, MANAGEMENT PLANNING, ELECTRICAL EQUIPMENT, 
DISPLAY SYSTEMS, COMMAND AND CONTROL SYSTEMS (UI 

lOENTIFIEHS: X-20 SPACECRAFT IUI 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY 

AO-q�� 213 
BOEING CO SEATTLE WASH 

SEARCH CONTROL NO, 015q16 

GLIDER TECHNICAL/FUNCTIONAL LAUNCH AREA SUPPORT 
REQUIREMENTS- IU) 

MAR 63 123P 
REPT• NO• ON D2 80566

CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOT�: 

DESCRIPTORS: (•BOOST-GLIDE VEHICLES, LAUNCHING SITES), 
GROUND SUPPORT EQUJPHENT1 LAUNCHING, REMOTE CONTROL 
SYSTEMS, CHECKOUT P�OCEDURES, ADAPTERS, DATA, SAFETY, 
VEHICLES, TRAILERS, MANNED SPACECRAFT IU) 

IDENTIFIERS: X-20 SPACECRAFT IU) 

DYNA-SOAR TECHNICAL/FUNCTIONAL R£QUJREMENTS ARE 

PRESENTED fOR BOTH THE 62�A SYSTEM LAUNCH COMPLEX 
ANO THE REMOTELY LOCATED CONTROL CENTER• THE 

INFORMATION JS PRESENTED JN SUFFICIENT DETAIL TO 
SUPPORT THE DEVELOPMENT OF FACILITY DESIGN CRITERIA•

(AUTHOR I IUl 

UNCLASSJFIEO 



UNCLASSIF'IEO 

OOC REPORT BIBLIOGRAPHY SEARCH CONT�OL NO. 015�16. 

AD--1.f .. 'i 211 
BOEING CO SEATTLE WASH 
GLIDER TEST S8QUENCE • GROUND LAUNCH, 

AUG 62 IV MARTIN 1 A• ; 
REPT• No. 02 80168 
CONTRACT: AFll 6S7 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

( u )

DESCRIPTORS: t•BOOST•GLJDE VEHICLES, CHECKOUT 
PROCEOUR£Sl1 (•CHECKOUT PROCEDURES t MANNED SPACECRAFT> 1

TEST FACIL!TIES, LAUNCH VEHICLES (AEROSPACE), 
COHPATIBILITYt LAUNCHING• SIMULATION, INSTRUCTION 
MANUALS (U) 

IDENTIFIERS: X•2 □ SPACECRAFT (U) 

THE CHECKLIST PERFORMS THE FOLLOWING FUNCTIONS: 
Cl) AUTHORIZE ANO SEQUENCE THE TESTS AND 
OPERATIONS TO BE PERFORMED, (2) BY REFERENCE, 
EMPLOY ANO CREATE SPECIFIC EFFECTIVITY FOR STANDARD 
PROCEDURES, Ill PROVIDE ENGINEERING ANO TEST 
OPERATIONS CONTROL PROCEDURAL DIRECTION WHERE NO 
STANDARD PROCEDURE COVERAGE EXISTS, (q) ASSIGN 
ORGANIZATJONAL RESPONSJBJLITY FOR SPECIFIC TEST AND 
PROCESSING ACTIVlTIES, WHERE WARRANTEO BY CRITICAL 
TIMING AND CORRELATJON REQUIREMENTS, THESE 
ASSIGNMENTS HAY EXTEND TO PARTICULAR PERSONNEL 
(ALWAYS TO BE IDENTIFJ(D BY JOB FUNCTION ONLY) 
FOR A SPECIFIC ACT AT A REQUIRED TIME, 'AND (5) 
SUPPLEMENT OR TAKE EXCEPTION TO ANY REFERENCED 
PROCEDURE WITH ADDITIONAL INSTRUCTION TO MAKE THE 
PROCEDURE OPTJHUH FOR USE IN THE PARTICULAR 
CIRCUMSTANCE (OF SEQUENTIAL OROER OF OPERATIONS, 
LOCATION, ETC.I, (AUTHOR) (U) 

UNcLASSJFIED a1sq16 



UNCLASSIFIED 

ODC REPORT BIBL[CGRAPHY SEARCH CONTROL NOe 01S't1b 

AD•l.f'tl.f 199 

BOEING CO SEATTLE WASH 
GENERAL REQUIREHENTS SUPPLEMENT TO THE SOURCE CONTROL 

DRAWING FOR �YNA SOAR, 
AUG 60 70P 

REPT• NO. 02 6558 
CONTRACT: AF33 600 '+1517 

HARRJS,R, E• I 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•BOOST-GLIDE VEHICLES, REsEARCH 
PROGRAM AOHINISTRATJONI, (•AIRCRAFT EQUIPMENT, 
STANDARDS), DESIGN, MAINTAINABILITY, 

LOGISTICS, MILITARY REQUIREHENTS 
IDENTIFIERS: x�20 SPACECRAFT 

UNCLASSIFIED 

( u) 

( u ,

( u,

01S'tl6 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY 

A0--'+'1'1 I 87 

BOEING CO SEATTLE WASH 
DYNA .. SOAR PROGRAM PLAN, 

IV 

REPT• No, 02 5697 '+ 

CONTRACT: AFl3 657 7132 

UNCLASSIFIED REPORT 

NOFORN 
SUPPLEMENTARY NOTE: 

SEARCH CONTROL NO, 01S'116 

DESCRIPTORS: t,eoosT-GLlDE VEHICLES, RESEARCH PROGRAM 
ADHINISTRATIONl1 RELIABILITY, MANAGEMENT PLANNING, 
SYSTEMS ENGINEERING, SAFETY1 MJLITARV REQUIREMENTS, 

MANNED SPACECRAFT CU) 

IDENTIFIERS: X--20 SPACECRAFT (U) 

UNCLASSIFIED 015'+16 



UNCLASSIFIED 

CDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 0ISq16 

AO-'l'i� 182 

BOEING CO SEATTLE WASH 
GOVERNMENT FURNISHED PROPERTY GFP ANO GFAE•OYNA·SOARt 

NOV 63 1 \I 

REPT• NO• DN D2 aoqe9 
CONTRACT! AF33 657 7132 

SAMPLES,W, 

UNCLASSIFIED REPORT 

NOFORN 
SUPPLEMENTARY NOTE! 

( u) 

DESCRIPTORS: (•BOOST-GLIDE VEHICLES, RESEARCH PROGRAM 

ADHJNlSTRAfJON), (•AIRCRAFT EQutPHENT, TABLES), MILITARY 
REQUIREMENTS, ROCKET PROPELLANTS, CATALOGS (U) 

lDENTIFIERS: X• 20 SPACECRAFT (U) 

UNCLASSIFIED 



UNCLASSIFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe OlS�to 

AD-�qq 157L 
BOEING CO SEATTLE WASH 
SHOCK ENVJRONMENT ANO SHOCK TEST ANALYSIS REPORT, X. 
20 GLJOER/TRANSITION EQUIPMENT. (U) 

LOUJS ; 
63 IV FURLONG1JAMES !SUTHERLAND, 

REPT• NO• 02 80917 
CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 
NOTICE: RELEASE ONLY TO DEPARTMENT OF 
OEFENSEAGENCIES JS AUTHORIZED, OTHER CrRTIFJED 
REQUEST-ERS SHALL OBTAIN RELEASE APPROVAL FROH AERONAU
TICAL SYSTEMS DIV,, AIR FORCE SYSTEM5 COMMAND, 
WRIGHT-PATTERSON 4FB1 OHIO• 

SUPPLEMENTARY NOTE:· 

DESCRIPTORS: (•BOOST•GLlDE VEHICLES, SHOCK (MECHANICS), 
ENVIRONMENTAL lESTS 1 TEST EQUIPMENT, TEST METHOD, 
MATHEMATICAL PREDJCiJON, MATHEMATICAL ANALYSIS, 
HANDLING, TRANSPORTATION, LANDING, ACCELERATION (U) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY 

AO•��� ISS 

BOEING CO SEATTLE WASH 
X•20 GLIDER REFURBISHMENT PLAN, 

JAN 63 21P SIMPSON1D• M■ I 
REPT• NO ■ 02 80796 

CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 

NOFORN 
SUPPLEMENTARY NOTE: 

( u )

DESCRIPTORS: <•BOOST•GLIDE VEHICLES, MAtNTA[NABILITYlt 
LAUNCHING, SCHEDULING, RESEARCH PROGRAM ADMINISTRATION, 
MANAGEMENT ENGINEERING, AIR T�ANSPORTATJON, VISUAL 
INSPECTION, AIRFRAMES IUI 

THIS DOCUMENT PRESENTS THE CONTRACTOR•S 

REFURBISHMENT PLAN FOR THE GROUND LAUNCH FLIGHT TEST 

GLIDERS• THE PLAN DEFIN£S THE INTERPRETATION OF 

•REFU�BISHMENT' AS USED IN T�IS DOCUMENT,

PROVIDES rOR REFURBISHMENT LISTS, STATES THE

REFURBISHMENT POLICIES, ANO PROVIDES THE PLANNING FOR

REFURBISHMENT ACTIVITIES. (AUTHORl IUI 

UNCLASSIFIED 



UNCLASSJF'IEO 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL N01 015�16 

AD•'i�3 705 
BOEING CO SEATTLE WASH 
X-20 ELEVON HEAT ANO LOAO TEST,

MAY bq 1V MCCARTY1JOHN E, I 
REPT, NO• 02 81279 
CONTRACT: Af33 b1S 1786 
PROJ! b2 □A 

UNCLASSIFIED REPORT 
NOF'ORN 

SUPPLEMENfAijY NOTE: 

DESCRIPTORS: l•BOOST•GLIDE VEHICLES1 ELEVONS), MANUAL 
sPACECRAFr,· RE5EARCH PROGRAM ADHINISTRATION t TEST 
METHOOS1 DESlGN1 THERMAL STRESSES, LOADING HECHANJCS, 
AERODYNAMIC CONTROL SYSTEMS, FLIGHT CONTROL SYSTEHS1 
STRUCTURES, RiENTRY VEHICLES, STRESSES, ANALYSIS, 

( u) 

DEFLECTION. LOAD DJSTRJBUTJON1 SCHEDULING, TESTS (U) 
IDENTIFIERS: X•20 SPACECRAFT (U) 

THE TEST SPECIMEN WJLL BE AS DEFINED BY X�20 
ELEVON ENGINEERING DRAWINGS• HJNOR MODJFICATIONs 
HAVE SEEN INCORPORATED TO FACILITATE MANUFACTURING 
WHERE THE TEST OBJECTIVES ARE NOT COMPROMISED, 
REFRACTORY LEADING EDGES AND EXTERNAL SKIN PANELS 
WITH THE ASSOCIATED SUPPORT PARTS AND INSULATION ARE 
NOT INcLUoED• THE ELEVON IS TO BE TESTED IN THE 
AIR FORCE WRIGHT.PATTERSON FIELD 
STRUCTURAL TEST FACILITY• BOEING TECHNICAL 
SUPPORT SHALL BE AVAILABLE ON A CONSULTATION BASIS 
oURJNG THE TEST• BOEING SHALL PREPARE THE FINAL 
TEST REPORT• SECTION 1 OF THIS DOCUMENT DEFINES THE 
LOAD. TEMPERATURE AND cOMalNEO LOAD-TEMPERATURE TEST 
CONDJTJONS, TEST JNSTRUMENTATJON AND DATA 
REQUIREMENTS, THE PROGRAMMED TESTS COVER THE 
ELEVON CRITICAL DESIGN CONDITIONS, SECTION 2 OF 
THE DOCUMENT OEF1NES THE BOEING RECOMMENDATIONS FOR 
TEST SETUP ANO TEST PROCEDURES, (AUTHOR) AD• 
��3 705 IUI 

UNCLASSIFIED 01S�l6 



UNCLASSIFIED 

ODC REPORT BJSLIOGRAPHY SEARCH CONTROL NO, 015�16 

AD-��3 SJS 
BOEING CO SEATTLE WASH 
WEIGHT ANALYSIS REPORT, MODEL X•20, (UI 

JUL 6� lV RANKJN1C• W, 
REPT, NO, D2 8126� 2 
CONTRACT! AF33 657 7132 

UNCLASSIFIED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTS ORTHEIR 
NATIONALS lS NOT AUTHORIZED• 

SUPPLEMENTARY NOTE: 

DESCRJPTORS: 1•BOOST GLIDE VEHICLES, WEIGHT), GUIDED 
MISSILE COMPONENTS, WINGS, DESIGN, CONFIGURATtON, PANELS 
(STRUCTURAL), �EROOYNAMIC CONTROL SURrACES, LANDING GEAR 
DOORS, AIRFRAMES, GUIDED MISSILE ANTENNAS, AEROOYNAMIC 
LoADING 1 TABLES (Ul 

IOENTlrIERs: x-2□ SPACECRAFT, LEADING EDGES (UI 

CONTENTS: WJNGf LOWER SURFACE PANELSr 
uPPER SURFACE PANELs: LEADtNG EOGESI MAIN

GEAR ocoRs: ANTENNA PROVISIONS: �ING lN
STRUCTUREI ANO DETAILED WEIGHT STATEMENT, 

UNCLASSJ�JEO 

( u )

015�16 



UNCLASSIFIED 

DOC REPORT BIBLlOGRAPHY SEARCH CONTROL NO, 01S'il6 

A0-'Pi3 S33 

BOEING CO SEATTLE WASH 
WEIGHT ANALYStS REPORTt MODEL X-20, 

JUL 6� 116P RANKJN,C, W, 
REPT• NO• D2 8126'i 6 
CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 

( U l 

RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTS ORTHEIR

NAllONALS JS ijQT AUTHORIZED, 
SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•900ST-GLIOE VEHICLES, WEIGHT), GUIDED 
MISSILE COMPONENTS, TABLES, SYSTEHS ENGINEERING, 
COOLANTS, COOLING • VENTJLATJNG EQUIPMENT, CONTROL 
SYSTEMS, ENVIRONMENTAL TESTS, WATER, HYDROGEN, THERMAL 
JNSUL�TJON, SHlELDING, PANELS (STRUCTURAL), HEAT 
EXCHANGERS, GLYCOLS, NITROGEN, HYDROGEN PEROXIDE, 
ATTITU�E CONTROL SYSTEMS (U) 

IDENTIFIERS: X•20 SPACECRAFT (Ul 

UNCLASSIFIED 01S'i16 



UNcLASSlflEO 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

A0•��3 388L 

BOEING CO SEATTLE WASH 
COMPUTER UTILIZATION IN PROOUCT DEVELOPMENT, (U) 

MAR 63 �7P MERRITT,R• Ge I 
REPT, NO. D2 3S160 

UNCLASSJFIEO REPORT 

NOTICE: RELEASE ONLY TO DEPARTMENT Or 
OEFENSEAGENCIES IS AUTHORIZED• OTHER CERTIFIED 
REQUEsT�ERS SHALL OBTAIN RELEASE APPROVAL FROH BOElNG 
CO•,SEATTLE, WASH, 

SUPPLEMENTARY NOTE: 

DEsCRlPToRs: l•DJGITAL COMPUTERS, RESEARCH PROGRAM 
ADMINISTRATION), ANALOG COMPUTERS, DATA PROCESSING 
SYSTEMS, PRODUCTION, COMPUTERS 

UNCLASSIFIED 

( u )

015�16 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

Ao-��3 o�o 

ELECTRO-MECHANICAL RESEARCH INC SARASOTA FLA 
FUNCTIONAL EVALUATION TEST PLAN DYNA SOAR DATA TAPE 
RECORDING SYSTEMe CUI 

fEa b2 9P HARDMAN,W. E, 
REPT• NO• 7660 �� 

UNCLASSIFIED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNHENTSOR THEIR 
NATIONALS JS �OT AUTHORIZED• 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•RECORDING SYSTEHSe MANNED SPACECRAFT), 
DESJGN 1 FREQuENCY H0DULAtJON 1 BOOST-GLIDE VEHICLES, 

RESEARCH PLANES, StGNALTO-NOJSE RATIO, DISCRIMINATORS, 
TESTS, SIMULATION, BAND•PASS FILTERS, LOW-PASS FlLTERS,
TEST EQUIPMENT, NUMERICAL ANALYSIS, AIRBORNE 1 MULTIPLEX, 

SJGNALSe HAGNETJC TAPE (U) 
IDENTIFIERS: X•20 SPACECRAFT (U) 

UNCLASSIFIED 



UNCLASSIFJEO 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015�16 

AD•��2 21� 

ELECTRO-MECHANICAL RESEARCH INC SARASOTA FLA 
SPECIFICATION �OR DYNA SOAR AIRBORNE DATA TAPE 

RECORDER SET AND GROUND RECOROE�/REPRODUCER SET, (UI 

REPT, NO, 7660 S 

IV MARESCA,T, :HARDMAN,W, i 

UNCLASSIFIED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTSOR THEIR 

NATIONALS JS NOT AUTHORIZED, 
SUPPLE�ENTARY NOTE: 

DESCRIPTORS: (•MAGNETIC RECORDING SYSTEMS, 
SPECJ�lCATIONSl, MANNED SPACECRAFT, BOOSTGLIOE VEHICLES, 
GRQUNO SUPPORT EQUIPMENT, AIRBORNE, MAGNETIC TAPE, 
REPRODuCTJON, MILITARY REQUIREMENTS (U) 

JDENTIFJERS: X•20 SPACECRAFT (Ul 

uNCLASSJFlED OlS�l6 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONT�OL N01 OIS�l6 

Ao-qql 962 

ELECTRO•HECHANICAL RESEARCH JNC SARASOTA FLA 
x. 2 0 ACCEPTANCE TEST REPORT FOR TIMING SUaSYSTEM. AMR
VAN• (U) 

JUN 63 lV 
REPT• NO• 7660 67 03 
CONTRACT: AF33 6q7 7132 

UNCLASSJFlED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTSOR THEIR 
NATIONALS IS NOT AUT�ORIZED, 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•TlHING DEVICES• BOOST-GLJDE VEHICLES), 
l•CHECKOUT PROCEDURES• MANNED SPACECRAFTI, ELECTRONIC 
EQUlpMENT, TIMING CIRCUITS, OSCILLATORS, ELECTRONIC 
RELAYS, VOLTAGE, RADIOFREQUENCY POWER, TRAILERS• 

ACCEPTABILITY (Ul 
IOENTlfIERS: X•ZO SPACECRAFT IUJ 

THE PRJHARY. OBJECTIVE OF THIS FINAL ACCEPTANCE TEST 
WAS TO OEHONSYRATE THAT THE TESTS WERE ADEQUATE TO 
DETERHJNE SUBSYSTEM ACCEPTABILITY AND APPROVAL• 
THE TESTING Of THJS SUBSYSTEM PRIMARILY CONSISTS Of 
STARTING THE TIME CODE GENERATOR AND APPLYING THE 
SIGNALS TO THE TIME CODE TRANSLATOR, TIME INTERVAL 
PANEL AND TIME OISTRl8UTION PANEL FOR SUBSEQUENT 
ANALYSIS Of THE VARIOUS OUTPUTS ON AN OSCILLOSCOPE OR 
OSCILLOGRAPH• THE TESTING CAN BE CLASSIFIED INTO 
FOUR BASIC GROUPS OR CATEGORIES: ti) OUTPUTS f 
TIME CODE GENiRATOR, (2l INPUTS TO TIME CODE 
GENERATOR, (J) OUTPUTS OF TIME COOE TRANSLATOR, 
AND 1q1 EN�IRONMENTAL MONITORING TESTS1 
(AUTHOR) (UJ 

UNCLASSIFIED OIS�16 



UNCLASSIFIED 

DOC REPORT BlBLIOGRAPHY SEARCH CONTROL NO, 01S�l6 

AO•��l 9�9 

HONEYWELL INC MINNEAPOLIS MINN 
RELlABILITY PROGRAM FOR THE MH-132 DYNA SOAR FLIGHT 
CONTROL SYSTEM ELECTRONICS, (U) 

OCT 6l 37P 
REPT• �O. 25�6TR6 1 

UNCLASSIFIED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNHENTSOR THEIR 

NATIONALS IS �OT AUTHORIZED. 
SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•SOOST•GLtDE VEHICLES, FLIGHT CONTROL 

SYSTEMS), RESEARCH PROGRAM ADMINISTRATION, RELIABILITY,
QUALITY CONTROL, DESIGN, MANUFACTURING METHODS, 
ELECTRONIC EQUIPMENT, CHECKOUT PROCEDURES, DATA 
PROCESSING SYSTEMS (UI 

IDENTJFJERSJ X�20 SPACECRAFT IUI 

THE RELIABILITY PROGRAM SET FORTH IN THIS DOCUMENT 
oEScRtaES THE CONTROL MEASURES TO BE IMPLEMENTED BY 

HONEYWELL IN ORDER TO MEET RELIABILITY REQUIREMENTS 
FOR THE HH•132 OYNASOAR FLIGHT CONTROL 

SUBSYSTEM £LECTRONICS1 A RESUME OF THE RELIABILITY 
EFFORT FROM THE CONCEPT AND DESIGN STAGES THROUGH THE . 
FIELD SERVICE IS PROVIDED• INFORMATION NOT 
AVAILABLE AT THE PRESENT TJME, SUCH AS RELIABILITY 
DIAGRAMS OF THE SPECIFIC SYSTEM TO BE USE0 1 WILL BE 
INCLUDED IN THE QUARTERLY RELIABILITY REPORTS, 

THIS PROGRAM HAS SEEN DESIGNED TO INTEGRATE 
RELIABILITY INTO THE DESIGN, DEVELOPMENT, AND 

PRODUCTION OF THE MH•132 FLIGHT CONTROL SUBSYSTEM 
ELECTRONICS, (AUTHOR) (UJ 

UNCLASSIFIED 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL No. a1s�l6 

AO•��l 915 
HONEYWELL INC LOS ANGELES CALIF 
TECHNICAL DEVELOPMENT SPECIFt·CATION FOR VARIABLE 

ATTENUATOR• IUI 
APR 62 8P 

REPT• NO• TOS 25�6 03 q5 

UNCLASSJFlEO REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTSOR THEIR 
NATIONALS IS NOT AUTHORIZED• 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: l1ATTENUATORS 1 FLIGHT CONTROL SYSTEHS1 1

MANNED SPACECRAFT. BOOST GLIDE VEHJCLESt SPEClflCATJONS t 

MILITARY REQUIREMENTS, TEST METHODS, ENVIRONMENTAL 
TESTS, CIRCUITS (U) 

IDENTIFIERS: X•20 SPACECRAFT (U) 

THIS SPECIFICATION DEFINES THE REQUIREMENTS rOR A 
VARIABLE ATTENUATOR. THESE REQUIREMENTS 
REFLECT THE FJNDJNGS OF DESIGN STUDIES CONDUCTED 
UNDER THE BOEING COMPANY LETTER ORDER NO, 
2-0�300�-9552, NECESSARY ENGINEERING RECORDS,
DRAWINGS, SPECIFICATIONS, TESTS, ETC. SHALL BE
INITIATED TO PROVIDE FOR A PRODUCTION CF.C,Ael

RELEASE• THE VARIABLE ATTENUATOR SHALL BE
OESIGNEO TO RECElVE A SIGNAL rROH THE NON•LINEAR

OUTPUT OF THE GAIN COMPUTER AND TO CHANGE THE
ATTE�UATION FACTOR OF THE VARIABLE ATTENUATOR AS A

FUNCTJON OF THIS INPUT SIGNAL• THE VARIABLE
ATTENUATOR IS A SER!ES ELEMENT IN THE FORWARD PATH
OF THE FCSE W�JCH CHANGES THE GAIN OF THE SYSTEM
BY OPERATING ON THE FCSE ERROR SIGNAL IN A HANNER
DESCRIBED ABOVE• (AUTHOR) IUI 

UNCLASSIFIED 01S�l6 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

AD•q�l 913 
HONEYWELL INC LOS ANGELES CALIF 
TECHNICAL DEVELOPMENT SPECIFICATION FOR AMPLIFIER 

DEHODULATOR, HIGH LEVEL • LOW GAIN• IUJ 
APR 62 ap 

REPT• NOe TOS 25�6 03 q1 

UNCLASSIFIED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTSOR THEIR 

NATIONALS rs �OT AUTHORIZED• 
SUPPLEMENTARY NOTE: 

DESCRIPTORS: (1AMPLIFIERS1 OEMODULATORS11 
(•DEMODULATORS, AMPLIFIERs>, (•SPECIFICATIONS, 
AMPLIFIERS), FLIGHT CONTROL SYSTEMS, COMPUTERS, BOOST• 
GLIDE VEHICLES, MANNED SPACECRAFT, GAIN, ALTERNATING 

CURRENT, PRINTED CIRCUITS, DESIGN (U) 
IDENTIFIERS: X•20 SPACECRAFT (U) 

THIS SPECIFICATION DEFINES THE DESIGN REQUIREMENTS 
FOR A HIGH LEVEL - LOW GAIN AMPLIFIER 
DEMODULATOR. THOSE REQUIREMENTS REFLECT THE 
FINDINGS OF DESIGN STUDIES CONDUCTED UNDER THE 

BOEING COMPANY LETTER ORDER NO, 2-0q3ooq-
9552t NECESSARY ENGINEERING RECORDS, ORAW!NGSt 
SPEC[FICAT[ONS, TESTSt ETC• SHALL BE INITIATED TO 
PROVIDE FOR A PRODUCTION RELEASE. THE AMPLIFIER 

DEMODULATOR IS FOR USE JN THE BG197 COMPUTER FOR 
THE MH 132 DYNA SOAR FLIGHT CONTROL SUBSYSTEM 
ELECTRONICS. (AUTHORl (U) 

UNCLASSIFIED □ IS�16



UNCLASSJFJEO 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL N01 01S�l6 

AD-��1 910 
HONEYWELL INC LOS ANGELES CALIF 
TECHNICAL DEVELOPMENT SPECIFICATION FOR COMMAND 
SIGNAL LIMITER MONITOR. (U1 

FEB 62 7P 

REPT• NO, TOS2S�b C3 38 

UNCLASSIFIED REPORT 
RELEASE 0� ANNOUNCEMENT TO FOREIGN GOVERNHENTSOR THEIR 
NATIONALS IS NOT AUTHORIZED, 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•MONJTORS, SIGNALS), (•LIMITERS, 
HON1TORS) 1 COMPUTERS, FLIGHT CONTROL SYSTEMS, MANNED 
SPACECRAFT, BOOST GLIDE VEHICLES, SPECIFICATIONS, 
ENVIRONMENTAL TESTS, MILITARY REQUIREMENTS IU) 

IDENTIFIERS:. X•2 □ SPACECRAFT (U) 

rHlS SPEClFlCATION DEFINES THE DESIGN R�QulREHENyS 
FOR A COMHAND SIGNAL LIMITER MONJTOR MOUNTED 
AS A COMPONENT PART IN THE SG197 COMPUTER FOR THE 
DYNA•SOAR FLIGHT CONTROL SYSTEM 
ELECTRONICS. (AUTHOR) (UI 

UNCLASSJFJED 015�16 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 01S�16 

AD-��1 908 
HONEYWELL INC LOS ANGELES CALIF 
TECHNICAL DEVELOPMENT SPECIFICATION FOR SWITCHING 
AMPLlF!ER - AUTO TJIH, (U) 

JAN 62 IOP 

REPT• NO, TDS2Sq6 03 35 

UNCLASSIFIED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNHENTSOR THEIR 
NATIONALS 15 NOT AUTHORIZED, 

SUPPLEMENTARY NOTE! 

DESCRIPTORS: t•AMPL1FlERS 1 SPEC1FICAT!ONSJ, SWITCHING 
CJRCUJTS, FLIGHT CONTROL SYSTEMS, HlNNED SPACECRAFT, 
BOOST-GLIDE VEHICLES, DESIGN, COMPUTERS, TRANSISTOR 
AMPLIFIERS, MAGNETIC AMPLIFIERS, PRINTED CIRCUITS (U) 

IDENTIFIERS: X•2D SPACECRAFT (U) 

UNCLASSIF1ED 015�16 



UNCLASSIFIED 

DOC REPORT 8l8LJOGRAPHY SEARCH CONTROL NOe 015�16 

A0•��1 903 

HONEYWELL INC LOS ANGELES CALIF 
TECHNICAL DEVELOPMENT SPECJFICAT[ON FOR LEAD NETWORK 
AMPLIFIER• IU) 

APR 62 9P 

REPT• NO. Toszsqb 03 12 

UNCLASSIFIED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTS OR THEIR 
NATIONALS JS �OT AUTHORIZED, 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: <•AMPLIFIERS, SPECIFICATtONS>t 
(•SPECIFICATIONS, AMPLIFIERS), ENVIRONMENTAL TESTS, 
FLIGHT CONTROL SYSTEMS, COMPUTERS, SOOSTGLIDE VEHICLES, 
MANNED SPACECRAFT, DES[GN 1 MILITARY REQUIREMENTS IU) 

IDENTIFIERS: X•2□ SPACECRAFT IU) 

THIS SPECJFJCATION DEFINES THE DESIGN REQUIREMENTS 
FOR A LEAD NETWORK AMPLIFIER, THESE 
REQUIREMENTS REFLECT THE FINDINGS OF DESIGN STUDIES 
CONDUCTED UNDER THE BOEiNG COMPANY LETTER 
ORDER NO• 2-oq3ooq-9ss2, NECESSARY ENGINEERJNG 
RECORDS, ORAWINGS, SPECIFICATIONS, TESTS, ETC, SHALL 
BE INJTJATEO TO PROVIDE FOR A PRODUCTION RELEASE, 
THE AMPLIFIER JS FOR USE I� THE BGl97 COMPUTER 
FOR THE MH•l32 OYNA•SOAR FLIGHT CONTROL 

SUBSYSTEM ELECTRONICS. (AUTHOR) IU) 

UNCLASS[rlEO 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONT�OL NO, 01S�l6· 

AD•��l 900 
SUNDSTRAND AVIATtON•DENVER COLO 
X•20 TURBlNE �AILURE REPORT, 

NOV 63 �SP CLARK,W, M, I 
REPT, NO, 62 DER 63 

UNCLASSIFIED REPORT 

I U I 

RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTSOR THEIR 
NATIONALS IS �OT AUTHORIZED, 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: t•TURBINE WHEELS, TURBINE BLADES), 

(•TURBINE BLADES, FRACTURE [HECHANICSII, (•BOOST-GLIDE 
VEHICLES, AUXILIARY POWER PLANTS), DESIGN, VIBRATION, 
STRESSES, TITANIUM, BRAZING IUI 

IDENTIFIERS: X•20 SPACECRAFT IU) 

THE RESULTS ARE PRESENTED OF THE BLADE CRACKING 
PROBLEM ON THE X•20 TURBINE WHEEL, ALSO 
PRESENTED IS �CCUHULATED DATA 1 UP TO THE REPORT DATE 1

ON THE TURBINE WHEEL BURST SPEED AS A RESULT OF 
CHANGES NECESSITATED �y REQUIREMENTS TO SOLVE THE 
BLADE CRACKING P�DBLEH. THE tMPORTANCE OF SEVERAL 

DESIGN CONSIDERATIONS SUCH AS VIBRATION, RESJOUAL 
STRESSES, AND MATERIAL PROPERTIES ARE PRESENTED, 
MANY OTHER DESIGN PARAMETERS OF EQUAL IMPORTANCE 
WERE CONSlDEREO• (AUTHOR) (U) 

UNCLASSlflED 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe 015�16 

AD-��1 898

GARRETT CORP LOS ANGELES CALIF 
DEVELOPMENT ENDURANCE TEST GLYCOL PUMP AND 
ACCUMULATOR 680�30 USED ON GLYCOL DUAL PUMP UNIT 
178310 BOEING DYNA.SOAR PART 10-20917-;. (UI 

JAN b� SP FISHER1R• IDURHAM1R1 E• I 
REPT. Na. os2q7 

UNCLASSIFIED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTS ORTHEJR 
NATIONALS JS NOT AUTHORIZED• 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•COOLANT PUMPS1 PERFORMANCE 
IENGINEERINGII, l•BOOST•GLIOE VEHICLES, COOLANT PUMPSl t

GLYCOLS1 BEARJ�GS1 ACCEPTABILJTY1 PRESSURE, 
CQNFIGURATIONt LIFE EXPECTANCY. TESTS IU) 

IDENTIFIERS: X•20 SPACECRAFT (U) 

UNCLA55JFIED 015�16 



UNCLASSIFIED 

DOC REPORT 81BLIOGRAPHY SEARCH CONTROL NO, 015�16 

AD•��l 896 

GARRETT CORP LOS ANGELES CALIF 
DEVELOPMENT SQO•HOUR ENDURANCE TEST PILOT COMPARTMENT 
FAN 207763 USEO ON PILOT COMPARTMENT COOLING UNJT 
178380 BOEING X-2 □ (DYNA.SOAR) PART 10-20917-1 1 (UI 

JAN 6� �p KJTAGUCHJ,S, S, l8lLLS1R1 T, 

REPT, NO, 0S256 

UNCLASSIFIED REPORT 
RELEASE OR ANNOUNCEMENT TO FORElGN GOVERNMENTSOR THEIR 

NATIONALS IS NOT AUTHOR[ZED, 
SUPPLEMENTARY NOTE: 

DESCRJPTCRS: (•AIR CONDITIONING EQUJPHENT, FANSl 1

(•VENTILATION FANS, PERFORMANCE (ENGINEERING), 
OPERATION, TEST EQUIPMENT, VISUAL INSpECTloN, TESTS t

TEMPERATURE, PILOTS, AIRCRAFT EQUIPMENT, SPACECRAFT 
CABINS, DESIGN, ELECTRIC MOTORS, SPACECRAFT CU) 

lDENTIFIERS: x-20 SPACECRAFT 1u1 

THIS REPORT DiSCRIBES A DEVELOPMENT soo-HOUR 
ENDURANCE TEST OF PILOT COMPARTMENT FAN• THE 
TEST WAS PART OF THE DEVELOPMENT PROGRAM FOR THE 
HYDROGEN COOLING EQUIPMtNTS fOR THE BOEING 
X•20 (OYNA•SOARI. THE OBJECTIVE OF THIS TEST 
WAS TO VERIFY THE ENDURANCE CAPABILITY OF THE FAN 
WITH PARTJCULAR REFERENCE TO T�E BEARINGS ANO MOTOR 
ELECTRJCAL COMPONENTS• (AUTHOR) IUI 

UNCLAssIFIED 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe 015416 

AD•l.f'll 893 
ELECTRO-MECHANICAL RESEARCH INC SARASOTA FLA 
POWER REQUf"EMENTS DATA• X•20 TEST tNSTRUHENTATlON 

SUBSYSTEM• 
NOV 63 4P 

REPT• NO• EMR 7660 21� 

UNCLASS1FIED REPORT 

I U I 

RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTS ORTHEJR 
NATIONALS 1S �OT AUTHORIZED, 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST•GLJDE VEHtcLES1 INSTRUHENTATJON), 
TESTS, POWER SUPPLIES, DATA PROCESSING SYSTEMS (U) 

IDENTIFIERS: X•20 SPACECRAFT (U) 

THE POWER REQUIREMENTS DATA FOR THE X20 TEST 

JNSTRUMENTATJON SUBSYSTE� IS PRESENTED ALONG WJTH 
THE LATEST EXTlMATED POWER REQUIREMENTS FOR EACH SET 
OF THE GLIDER CONVERSION ANO STORAGE 
EQUIPMENT. THe POWER DATA ts GIVEN FOR THE 
GROUND DATA RECOVERY ANO DATA PROCESSOR 
ELEMENTS. THE LATTER ARE PRESENTED [N TABULAR 
FORM, SO THAT THE POWER FOR EACH EQUJPMENT [TEM IN A 
PATRtCULAR STATION, AND THE TOTAL POWER REQUIREMENTS 
FOR EACH K[ND OF STATlON HAY BE READ!LY FOUND• 
(AUTHORl (UI 

UNCLASSIFlED 01S�l6 



UNCLASSIFIED 

ODC REPORT BlBLlOGRAPHY SEARCH CONTROL NO• 01S'116 

AD•'i'il 891 

ELECTRO-MECHANICAL RESEARCH JNC SARASOTA FLA 
PROCUREMENT SP.ECIFICATION TRAILER X•20 TEST 
INSTRUMENTATION SUBSYSTEM, 

HAR 63 28P 
REPT• NO. EHR7660 89REVe 

UNCLASS[FtED REPORT 

I U J 

RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNHENTSOR .THEIR 

NATIONALS IS NOT AUTMORIZED• 
SUPPLEMENTARY NOTE: 

DESCRIPTORS: !•SPACECRAFT, SPECtF[CATlONS>, DESIGN, 

INSTRUMENTATION, ELECTRONIC EQUIPMENT. QUALITY CONTROL, 
INTERFERENCE A�ALYZERS, INTERFERENCE. cONTROL SYSTEMS, 
GROUND SUPPORy EQulPMENy, RELIABILITY, MILITARY 
REQUJREHENTS, MAINTAINABILITY1 SAFETY, PRODUCTION, 
OPERATION, MAINTENANCE, TEMPERATURE, HUMIDITY, OUST, 

ACOUSTICS (U) 

IDENTIFIERS: X-20 SPACECRAFT (Ul 

THIS SPECIFICATION ESTABLISHES THE DESJGN 
REQUIREMENTS FOR TRAILERS USED TO HOUSE ELECTRONIC 

EQUIPMENT USED IN THE X•20 TEST INSTRUHENTATJON 

SUBSYSTEM• I AUTHOR) I U I 

UNCLASSIFIED 01S�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. OlS�lb 

AD-�'fl 886 
ELECTRO-MECHANICAL RESEARCH JNC SARASOTA f'LA 
MULTIPLEX SJMULATJON OF THE DYNA-SOAR TEST 
JNSTRUMENTATJON SUBSYSTEM, 

DESCRtPTJV� NOTE: FINAL REPT,. 
FEB 62 · lV LIND 1 EARL R. 

REPT• NO. 7660 �2 
TASK: 'i211 7011 

UNCLASSIFIED REPORT 

I U) 

RELEASE OR ANNOUNCEMENT TO FOR�JGN GOVERNMENTS ORTHEIR 
NATIONALS IS NOT AUTHORIZED• 

SUPPLEMENTARY NOTE: 

OESCRIPTORS: (•BOOST•GL[DE VEHICLES, RADIO COMMUNICATION 

SYSTEMS), l•TEST EQUIPMENT (ELECTRONICS), PULSE 
cOMMUNJcATJON 5YSTEMSl, MANNED SPACECRAFT, COMMUNICATION 

SYSTEMS, TELEMETER SYSTEMS, REMOTE CENTRAL SYSTEMS, 
MULTIPLEX, SIMULATION, ELECTRONIC EQUIPMENT• 
INSTRUMENTATION, FREQUENCY MODULATION, RADIO

INTERFERENCE, SJGNAL•TO•NOJSE RATJO, RADIO SIGNALS, OATA

PROCESSING SYSTEMS, RADIO EQUIPMENT (U) 
IDENTIFIERS: X-20 SPACECRFT (U) 

THE DYNA-SOAR TEST INSTRUMENTATION suasYSTEH JS 
A COMPLEX ELECTRON[C SYSTEM SPANNING THE SPECTRUM 
FROM 100 cPS TO 700KC AND CONTAINJNG �2 INDIVIDUAL 
FREQUENCY MODULATED SUBCARRIER CHANNELS AS WELL AS A 
lq'i KJLO aJT PER SECOND PULSE CODE MODULATION NON
RETURN To ZERO (pCM-NRZl SIGNAL. IT rs INTENDED 
TO TRANSMtT SIGNALS IN THIS MULTIPLEX BELOW �OOKc, 
AND To RECORD THE ENTIRE MULTIPLEX ON A ROTARY HEAD 
VIDEO TAPE RECORDER. A BREADBOARD SJHULATJON Of 
THJS SYSTEM nAS BEEN CONSTRUCTED ANO EXPERIMENTAL 
EVIDENCE OF EXPECTED PERFORMANCE HAS BEEN OBTAINED, 

THE PRINCIPAL OBJECTIVES OF THESE EXPERIMENTS WERE 
TO DETERMINE tHE VALIDITY Of THE MULTIPLEX FORMAT ANO 

A5CERTA1N THE DEGRADATIONS CAUSED BY VARIOUS HARDWARE 
COMPONENTS COMPRISING THE SYSTEM. THIS BREADBOARD 

EQUIPMENT WAS DESIGNED TO HAVE ELECTRICAL 
CHARACTERISTICS VERY SJH!LAR TO THE ACTUAL 

DYNASOAR OPERATIONAL EQUIPMENT. <AUTHOR) (U) 

UNCLASSIFIED 01S'H6 



UNCLASSIFIED 

DDC REPORT BJBLJOGRAPHY SEARCH CONTROL NO• 015'116 

AD--'+'11 88'1 
ELECTRO-MECHANICAL RESEARCH JNC SARASOTA FLA 
X•20 ACCEPTANCE TEST PROCEDURE FOR RECORDING' 

SUBS�STEM, PART I• SIL• 

'I'+ 1 V 

REFT, NO• 7660 69 071 

UNCLASSIFIED REPORT 

IU I 

RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTSOR THEIR 
NATIONALS rs NOT AUTHORIZED· 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: l!HAGNETJC RECORDING SYSTEMS, TEST 

HETHOOSl, GROUND SUPPORT EQUIPMENT, MANNED SPACECRAFT,

BOOST•GLIDE VE�[CLES 
-

IUI 

IDENTIFIERS: X--20 SPACECRAFT (U) 

THIS DOCUMENT OUTLINES IN STEP--BY•STEP OETAJLS THE 
ACCEPTANCE TEST PROCEDURES TO BE FOLLOWED 
OLIRING FINAL TEST Or THE 5•900 GROUND DATA 

RECORDER/REPRODUCER, THE GROUND RECORDER/ 

REPRODUCER ·IS A COMPACT, HIGH PERFORMANCE, UNIT 
INCORPORATING ALL SOLID•STATE ELECTRONJCS 1 AND 

DESIGNED TO THE GENERAL INTENT OF MlL-E•'l1S8, 
REVISION, (AUTHOR) (U> 

UNCLASSIFIED 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe 0JS�l6 

AD-��! 882 
ELECTRO-MECHANICAL RESEARCH INC SARASOTA FLA 
X•2 □ ACCEPTANCE TEST PROCEDURE FOR FH SUBSYSTEM, FM 
CALIBRATOR, SIL• (U) 

�� 31P 

REPT• NO• 7660 69 OSl 

UNCLASSIFIED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTS ORTHEIR 
NATIONALS IS NOT AUTHORIZED, 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (♦HULTIPLEX, CALIBRATION), (•TELEMETER 
SYSTEMS, CALlBRATIONI, FREQUENCY MODULATION, MODULES 
ELECTRONIC, BOOST-GLIDE VEHICLES, MANNED SPACECRAFT, 

TEST METHOOS1 MEASUREMENT. MILITARY REQUIREMENTS (U) 
IDENTIFIERS: X•20 SPACECRAFT IU) 

THE OBJECTIVE OF THIS TEST IS TO VERIFY THE 
PERFORMANCE OF THJS ARTICLE TO BE WITHIN THE 
REQUIREMENTS DEFINED IN X-20 ACCEPTANCE TEST 
REQUIREMENTS, SIL, DOCUMENT NOe EHR 7660•68 1

PARAGRAPH 516• THE ARTICLE WILL BE TESTED FOR 
INPUTS AND OUTPUTS WHERE PiRCTICAL• OUTPUTS WILL 
BE TESTED FOR ACCURACY. THE FM CALIBRATOR IS 
DESIGNED TO PROVIDE A FREQUENCY MULTIPLEXED OUTUPT OF 
FROM ONE TO FORTY-TWO CHANNELS• JT IS A T�REE-
POINT CALIBRAJ.OR1 PROVIDING EITHER HIGH BAND EOGE9
CENTER, OR LOW BZNO EDGE FREQUENCIES WHICH ARE USED 

TO CALIBRATE fHE FM SUBSYSTEM• IAUTHORI IUI 

UNCLASSIFIED 015�16 



UNCLASSIFIEO 

DDC REPORT BIBLIOGR�PHY 

AD�qq1 880 

ELECTRO-MECHANICAL RESEARCH JNC SARASOTA FLA 
X•20 ACCEPTANCE TEST PROCEDURE FOR JG DATA PROCESSOR 
SUBSYSTEM. SIL• (U) 

q� 63P 
REPT• NO. 7660 69 10 

UNCLASSIFIED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTS ORTHEIR 
NATIONALS IS �OT AUTHORIZED• 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST�GLJOE VEHICLES, INERTIAL GUIDANCE), 
DATA PROCESSING SYSTEMS, DEGITAL SYSTEMS, DIGITAL 
COMPUTERS, TESTS METHODS, ACCEPTABILITY IU) 

IDENTJFJERSI X•20 SPACECRAFT IU) 

THE lG DATA PROCESSOR SUBSYSTEM CONSISTS OF 
EQUIPMENT REQUIRED TO PREPARE HJGH DENSITY COMPUTER 
JNPUT TAPES FOR ENTRY INTO AN IBM 7090 COMPUTER• 
THE IG DATA PROCESSOR WILL BE TESTED BY 
SUPPLYING ITS JNPUTS FROM THE APPROPRJATE GROUND 
STATION EQUIPMENT. THE JG DIGITAL OECOMHUTATOR 
WILL ACCEPT ITS INPUT FROM A SIGNAL SIMULATOR TO 
PROVIDE IG. DATA. IT WILL BE PROGRAMMED TO 
SUPPLY A KNOWN DATA INPUT TO THE DATA PROCESSOR. 
THE TIMING SUBSYSTEM W1LL FURNISH VARIOUS 
rtMJNG SIGNALS INCLUDING TIME EDITING ST�RT-sTOP 
SIGNALS• THE OUTPUT Of THE FORMAT CONVERTER 
WJLL BE RECORDED ON A DIGJTAL TAPE IN THE SPECIFIED 
FORMAT WHtCH WILL BE COMPATIBLE FRO BLAY BACK ON AN 
[8M 729 TAPE TRANSPORT FOR SUBSEQUENT ANALYSIS• 
(AUTHOR) IUI 

UNCLASStr[ED OIS�l6 



UNCLASSIFIED 

DOC REPO�T BIBLIOGRAPHY 

AD--'¼'+ 1 eos 
BOEING CO SEATTLE WASH 
X�20 DOCUMENTATION INDEX, 

SEARCH CONT�OL NO, 01S'¼lb 

HAR b� 308p CoLBERT,J, 
REPT• NO• 02 81268 

CONTRACT: AF33 6S7 7132 

UNCLASSJFJED REPORT 

( u )

RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTSOR THEIR 
NATIONALS JS NOT AUTHORIZED• 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST-GLIDE VEHICLES, oocUMENTATIONI, 
(•DOCUMENTATION. aoosr-GLJDE VEHJCLESI, MANNED 
SPACECRAFT (U) 

IDENTIFIERS: X-20 SPACECRAFT (U) 

THIS DOUCHENT LISTS THE BOEING COMPANY AND 
ITS MAJOR SUBCONTRACTOR DOCUMENTATION RELEASED SJNCE 
APRIL 1960 ON THE X-20 PROGRAM, BOEING 
DOCUMENTS ARE ENUMERATED BY FUNCTIONAL ORGANIZATION 
IN NUMERICAL OROER, suecoNTRACTOR DUCMENTS ARE 
LISTED BY COMPANY JN NUMERICAL ORDER EXCEPT FOR 
SUNDSTRAND CORPORATION DOCUMENTATION WHICH JS 
LISTED BY SUBJECT WITH PERTINENT DOCUMENTS INDICATEO 
FOR EACH• NO REFERENCE 1S INCLUDED TO 
DOCUMENTATION PREPARED 8Y SUPPLJERS OTHER THAN THOSE' 
LISTED ABOVE, DOCUMENT STATUS JSFORMATION 
PROVJDED ON BOEJNG DOCUMENTS CAN BE USED TO 
DETERMINE IF THE CONTENTS ARE CURRENTLY VALlOI 
WHEREAS CONTRACTUAL USAGE lNFORM4TION lNDlCATEO 
GENERALLY SPECtFJES THE LEVEL ANO TYPE OF DOCUMENT
cOORDINATJON REQUIRED WJTH THE SPO. THOSE oocUMENTS 
THAT ARE TO BE SUBMITTED OR MAJNTAtNED IN FULFILLMENT 
OF A CURRENT CONTRACT REQUIREMENT• AND REVISIONS 
THERETO, REQUIRE SPO APPROVAL• DOCUMENTS 
INCORPORATED INTO THE CONTRACT FOR CoMPLIANCE 
REQUIRE CONTRACT COVERAGE OF REVISIONS, THOSE THAT 
ARE NOT JNDJCATED AS HAVlNG CONTRACTUAL USAGE 
GENERALLY DO NOT REQUIRE SPO OfFICIAL �PPROVAL, 
LISTED DOCUMENTS ARE AVAILABLE FROM THE ORIGINATING 
COHP�NY. (AUTHOR) IUJ 

uNCLASSlF'lED 015'+16 



UNCLASSIFIED 

DOC REPORT BlBLJOGRAPHY SEARCH CONTROL N01 015�16 

AD-- 'l'I I 775 
ELECTRO-MECHA�JCAL RESEARCH INC SARASOTA FLA 
OPERATION AND MAINTENANCE MANUAL X•20 SIL STATION 
VOLUME IV FM SUBSYSTEM. (Ul 

JAN 6'1 IV 
REPTa NO. 7660 203 

UNCLASSJFJED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTS ORTHEIR 
NATIONALS 1S �OT AUTHORIZED• 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: ( ♦ TELEMETER SYSTEMS1 INSTRUCTION MANUALS), 
!•DATA PROCESSING SySTEMS, INSTRUCTION MANUALSl 1

(•INSTRUCTION MANUALS, TELEMETER SYSTEMS), FREQUENCY 
MoDULATION, ELECTRONIC EQUIPMENT, HoDULES (ELECTRoNICl," 
WJR[NG OIAGRAMS1 CIRCUITS, MECHANICAL DRAWINGS, POWER 
SUPPLIES, MANNED SPACECRAFT1 OPERATION, MAINTENANCE (UJ 

IDENTIFIERS: X•20 SPACECRAFT IUI 

THIS MANUAL PROVIDES THE REQUIRED INFORMATION FOR 
THE OPERATION AND MAINTENANCE OF THE FM SUBSYSTEM 
FOR THE X•2D GROUND DATA RECOVERY ELEMENTS 
SYSTEM INTEGRATION LIBORATORtES (SIL) 
SRATION• THE FM SUBSYSTEM [S COMPOSED OF THE 
FOLLOWING EQUIPMENT: OtSCRIMMJNATOR, CHANNEL 
SELECTOR, LOW PASS OUTPUT FILTER, LOW 
PASS OUTPUT rlLTER, TRANSLATOR, POWER 
SUPPLY, FH CALIBRATOR, FM WORK DRAWER, TEST 

ADAPTERS1 BLANK MODULE, RACK ADPATER ■ 

(AUTHOR) 

UNCLASSIFIED 

I U I 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

AO•��l 7�� 
ELECTRO-MECHANICAL RESEARCH INC SAR.SOTA FLA 
OPERATION AND MAINTENANCE MANUAL• X-2 □ SIL STAT[ON, 
VOLUME VI, RECORDtNG SUBSYSTEM, (U) 

JAN 6� lV 
REPT• NO, EMR7660 205 

UNCLASS[FIEO REPORT 
RELEASE 0� ANWOUNCEMENT TO POREJGN GOVERNMENTS ORTHEIR 
NATIONALS IS �OT AUTHORIZED, 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST-GLtOE VEHICLES 1 GROUND SUPPORT 
EQUIPMENT>, <•MAGNETIC RECORDING SYSTEMS, GROUND SUPPORT 
BQ���BD�i1,0tiRA!m���A�BEQRM4GNl�l&GRB¢�QBJN5,S9STIMSl t

PROCESSING SYSTEMSJ TELEMETER SYSTEMS, RADIO 
COMMUNICATION SYSTEMS IU) 

IDENTIFIERS: X-20 SPACECRAFT (U) 

INSTRUCTIONS ARE PRESENTED FOR THE OPERATION AND 
MAINTENANCE OF THE TAPE RECORDER suasYSTEHS, 
THE TAPE RECORDER SUBSYSTEM JS PART OF THE 
X-20 GROUND DATA RECOVERY ELEMENTS,
THIS SUBSYSTEM IS ONE OF SEVERAL TELEMETRY TO 
RECOVER ANO PROCESS TEST INSTRUMENTATION DATA 
TRANSMJTTEO Bi X•20 GL[OER, THE JNFORHATJON 
DESCRIBES THE EQUIPMENT ON A SUBSYSTEM �EVEL AND lS 
INTENDED TO SUPPORT OVER•ALL SYSTEM OPERATION• 
(AUTHOR) (U) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY 

AD-q�l 7q1 

BOEING CO SEATTLE WASH 
TRANSONIC, SUPERSONIC PANEL FLUTTER TEST, CU) 

JAN 6q IV MORTVEDT1R• L. lWAGNER,Re Te 

REPT• NO, D2 8109S 
CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTSOR THEJR 

NATIONALS IS NOT AUTHORIZED, 
SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•BOOST GLIDE VEHICLES, PANELS 
!STRUCTURAL>, �IRPLANE PANELS, MANNED SPACECRAFT,

DESIGN, SUPERSONIC CHARACTERISTICS, FLUTTER, WIND TUNNEL
MODELS, MODEL IESTt VIBRATION, PRESSURE, THERMAL
INSULATION, SUPER50NJC FLOW CU) 

IDENTIFIERS: X•20 SPACECRAFT, SPACECRAFT SKIN CU) 

THE PURPOSE OF THE TEST WAS TO VERIFY THE FLUTTER 
FRE� CAPABILITY OF A GROUP OF BOEING X•20 UPPER 

SURFACE SKIN PANELS• DATA FOR ESTABLISHING 

FURTHER PANEL DESIGN REQUIREMENTS WERE ALSO OBTAINED, 
LENGTH. WJDTH, SKIN THICKNESS, PANEL SUPPORT. 
VARIATIONS, S!DE-8Y•SIDE COUPL[NG 1 �ANUFACTURING 

TOLERANCE, AND INTERNAL HEATING EFFECTS WERE 
INVESTIGATED. IAUTHORI (U) 

UNCLASSIFIED 015�16 



UNCLASSIF[ED 

ODC REPO�T BIBLIOGRAPHY SEARCH CONTROL NOt 015�16 

AD•��l 739 
BOEING CO SEATTLE WASH 
INSTALLATJON PROCEDURES FOR CONSTANTAN FOIL BAKELITE 
BACKED STRAIN GAGES ON X-20 (DYNA•SOARI GLIDERS, (U) 

HAY 63 lV CHASE,L• I• ;010NNE,J1 B1 I 
REPT• NO, 02 807�2 
CoNTRACr: Af33 657 7132 

UNCLASSIFIED REPORT 
RELEASE OR AN�OUNCEHENT TO FOREIGN GOVERNMENTS ORTHElR 
NATIONALS IS NOT AUTHORIZED• 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (taoosT-GLIOE VEHICLES, STRAIN GAGES), 
(•STRAIN GAGES, <OOST-GLIDE VEHICLESJ 1 MANNED 
SPACECRAFT, INSTALLATION, SPECIFICATIONS, TESTS, TEST 
EQUIPMENT, INSTRUMENTATION, AIRFRAMES, AlRFOJLS (U1 

IDENTIFIERS: X•20 SPACECRAFT (U) 

THE 0BJECT1�E OF THIS DOCUMENT JS TO PROVIDE THE 
REQUIRED PROCEDURES FOR INSTALLATION OF STRAIN GAGES 
ON DYNA-SOAR 5LIOERS1 IAUTHOR) IUJ 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DGC REPORT 8IBLIOGRAP�Y SEARCH CONTROL NO. 015�16 

Ao-qql 737 
ELECTRO-MECHANICAL RESEARCH INC SARASOTA FLA 

OPERATION ANO MAINTENANCE MANUAL• X•20 SIL STATION• 

VOLUME X ■ INTERFACE, INTERCOM AND ASSOCIATED 
EQUIPMENT SUBSYSTEM. (U) 

JAN 6q IV 

REPT• NO. EMR7660 209 

UNCLASSIFIED REPORT 
RELEASE OR ANNOUNCEHENT TO FOREIGN GOVERNMENTSOR THEIR 

NATIONALS JS NOT AUTHORIZED ■ 

DESCRIPTORS: l•BOOST•GLIDE VEHICLES, GROUND SUPPORT 
EQUIPMENT). [•TELEHETER SYSTEMS, BOOSTGLIOE VEHlCLESl 1

MANNED SPACECR�FT, COMMUNICATION EQUIPMENT, FLIGHT 
CONTROL SYSTEMS, REMOTE CONTROL SYSTEMS, ELECTRONIC 
EQUIPMENT, DATA PROCESSING SYSTEMS1 COHHANO GUIDANCE, 
OPERATION, MAINTENANCE IU) 

IDENTIFIERS: X•20 SPACECRAFT (U) 

THIS MANUAL PROVIDES INSTRUCTIONS FOR OPERATION ANO 
MAINTENANCE OF THE INTERFACE EQUIPMENT, 

SUBSYSTEM1 PART OF THE X-20 GROUND DATA 
RECOVERY ELEMENTS, SYSTEM lNTEGRATtON 

LABORATORIES ISIL) STATION• SECTION 1 
CONTAINS PHYSICAL DESCRIPTION, PURPOSE 1 AND 

SPECIFICATIONS OF THE EQUIPMENTS ■ UNITS OF THE 
SUBSYSTEM DJS�USSED WITHIN SEPARATELY SUPPLIED 
PUBLICATIONS ARE NOT DISCUSSED IN DETAIL WtTHlN THIS 
PU8LJCAT!ON, VENDOR MANUALS APPLICABLE TO THE 

INTERFACE EQUIPMENT AND INlERCOMMUNlCATlON 

SYSTEM ARE LISTED AS REFERENCED PUBLICATtONS1 

(AUTHOR) (UJ 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

ODC REPORT Bl8L[OGRAPHY SEARCH CONTROL NO, OJ5qJ6 

Ao-qq1 735 

BOEING CO SEATTLE WASH 
PERTURBATION SOLUTION Of THE EQUATIONS OF INVISCID 
HYPERSONIC FLOW ABOUT A LIFTING DELTA WING, (U) 

JUN 61 87p KAFKA,pAUL G, : 

REPT, NO, 02 80265 

CONTRACT: AF33 600 q1Sl7 

UNCLASSIFIED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTS ORTHEIR 
NATIONALS IS NOT AUTHORIZED, 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•BOOST•GLtOE VEHICLES, DELTA WtNGS), 
l•DELTA WINGS, HYPERSONIC FLOW!, HYPERSONIC 
CHARACTERISTICS, LIFT, MANNED SPACECRAFT, VISCOSJTYt 
DIFFERENTIAL EQUATIONS, BOUNDARY LAYER, PERTURBATION

THEORY IU) 
IDENTIFIERS: X•20 SPACECRAFT IU) 

A PRACTICAL METHOD IS PRESENTED FOR SOLVING THE 
NONLINEAR DIFFERENTIAL EQUATIONS WHICH DESCRIBE THE 
INVISCID FLOW ON A DELTA WING, UNDER THE ASSUMPTION 
THAT THE FLO� IS CONICAL, A SET OF FIVE LINEAR 
DIFFERENTIAL EQUATIONS AND PERTINENT 90UNOARY 
CONDITIONS FOR THE PERTURBATION FUNCTJONS HAS BEEN 
DERIVED, THE METHOD 15 EMINENTLY SUITABLE FOR 
MACHINE CALCULATION, SINCE ALL DIFFICULTIES CAUSED BY 
T�E PRESENCE OF MATHEMATICAL SINGULARITIES HAVE BEEN 
ELIMINATED• (AUTHOR) (U) 

UNCLASSIFIED 01S�lb 



UNCLASSlrJED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 01S�16 

AD-�ql 733 
BOEING CO SEATTLE WASH 
MANUFACTURING oocUMENT FOR THE CHEMICAL MILLING OF 

ALUMINUM ALLOYS IN SHOP 2�33qo, IU) 
DEC 62 SIP PHELAN,Re E, I 

REPT• NO, D2 ao7�q 
CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 
RELEASE OR AN�OUNCEMENT TO FOREJGN GOVERMENTSOR THEIR 
NATIONALS IS NOT AUTHORIZED, 

SuPPLEMENTARV NOTE: 

OEsCR[PTORs: (f800ST-GLIOE VEHICLES, MANUFACTURING 
METHODS>, !•ALUMINUM ALLOYS, CHEMICAL HILLlNGl,
l•CHEMICAL HILLING, ALUMINUM ALLQVS) 1 MATERIAL REMOVAL 1

TEMPLATES, PRODUCTION CONTROL, MANNED SPACECRAFT 1

RESEARCH PLANES, SCHEDULING IUJ 
IDENTIFIERS: X•20 SPACECRAFT (UI 

IT IS THE PUR�OSE OF THIS DOCUMENT TO PROVIDE A 

TABLILATlON OF THE PROCESSING DATA FOR EACH PART 

CHEMICALLY MILLED lN T�E BOEING AERO-SPACE 
OJVJSJON CHEMICAL MILLING SHOP, ORGN, 2• 
33qo. THIS DOCUMENT SHALL BE USEO AS A STANOARO FOR 
ALL SCRIB[NG AND MILLING OPERATIONS CONDUCTED WJTH!N 
THIS SHOP FOR THE X•20 PROGRAM• (AUTHOR) (U) 

UNCLASSlrIED ClS�l6 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL N01 015�16 

AO•titil 730 
BOEING CO SEATTLE WASH 
DYNA-SOAR SYSTEM DRAWING LIST• 

SEP 62 lV SAGE,R• �• 
REPT• NO• D2 80735 
CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 

( u) 

RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTS ORTHEIR 
NATIONALS IS NOT AUTHORIZED• 

SUPPLEHENTARY NOTE: 

DESCRIPTORS: (•MECHANICAL DRAWINGS, BOOST GLIDE 
vEHICLEsl. l•GulDEO MlssILE COMPONENTs. MECHANICAL 

ORAWJNGSI, (•BOOST GLIDE VEHICLES, MECHANICAL DRAWINGS)1 
DOCUMENTATION, TABLES IUI 

IDENTIFIERS: X•20 SPACECRAFT (UJ 

THJS DOCUMENT CONTAINS A DETAILED TABULATION OF ALL 

ENGINEERING PRODUCTION DRAWING RELEASES MADE TO 
DATE ON THE X•20 IOYNA•SOAR) PROGRAM• 
I AUTHOR I (U) 

UNCLAss1F1ED 015�16 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, DID�tb 

AD•��l 696 
BOEING CO SEATTLE WASH 
X-2□ ENGINEERING SUMMARY REPORT STRUCTURES AND
MATERJALS TECHNOLOGY, IUI 

MAR 6� �OP COLBERT 1 L, B, I 
REPT, NO, 02 81261 

CONTRACT: �F33 657 7132 

UNCLASSIFIED REPORT 
RELEASE OR AN�OUNCEHENT TO FOREIGN GOVERNMENTSOR THEIR 
NATIONALS JS NOT AUTHORIZED, 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•sOOST•GLIDE VEHICLES, STRUCTURES), 
<•MATERIALS, BOOST-GLIDE VEHICLES), MANNED SPACECRAFT, 
RESEARCH PLANES, HEAT TRA�SFER, AERODYNAMIC HEATING, 
THEORY, MODEL TESTING, TEST FACILITIES1 HYPERSONIC WINO 
TUNNELS, HYPERSONIC FLOW, PERTURBATION THEORY, NOSE 

CONES, DELTA WINGS, SURFACE PROPERCIE5 1 MATHEMATICAL 
ANALYSIS, DESIGN, THERMAL INSULATION, PANELS 
(STRUCTURAL), AIRFRAMES, ALLOYS, REFRACTORY ALLOYS, 
REFRACTORY COATINGS, CERAMIC MATERIALS, HIGH• 
TEMPERATURE RESEARCH, CRYOGENICS, BEARINGS, LUBRICANTS, 
HEAT-RESISTANT METALS + ALLOYS, MECHANICAL PROPERTIES(U) 

JOENTJFJERS: X-20 SPACECRAFT, SUPERALLOYS (M)

THIS DOCUMENT PRESENTS A GENERAL SUMMATION OF THE 
STRUCTURES 1 MATERIALS, AND PROCESSES JN TECHNOLOGICAL 

DEVELOPMENTS ACCUMULATED THROUGHOUT THE DURATION OF 
THE X-20 PROGRAM• ANALYTICAL STUDIES, TEST 
PROGRAMS, AND PROBLEM AREAS ARE BRIEFLY OUTLINED,

IT JS INTENDED THAT THIS DOCUMENT SERVE AS A 
REFERENCE FOR DESIGNERS OF FUTURE SPACE SYSTEM 
sTRUcTURES REGARDING TECHNICAL PROBLEM AREAS ANO/OR 

DATA AVAILABLE FROM THE X•2O PROGRAMa

STRUCTURAL ENVIRONMENTS ARE DISCUSSED FOR THE AREAS 
OF ANALYSIS A�D TEST FOR AEROOYNAHIC HEAT TRANSFER, 
AIRLOADS, DYNAMIC LOADS, FLUTTER ANO STRUCTURAL 
yEMPERATUREs, DEVELOPMENT OF MECHANICAL ANO 
PHYSICAL PROPERTIES IS DESCRIBED FOR MATERIALS UNIQUE 
TO THE X•20 PROGRAM, INCLUDING REFRACTORY AND 
SUPERALLOY METALS, CERAMICS, INSULATION, ELECTRONIC 

MATERIALS, ANO CERTAIN MISCELLANEOUS FLUIDS, 
COATINGS, AND STANDARDS, STRUCTURAL ANALYSIS 

METHODS, VERIFICATION TESTING, AND CRITICAL COMPONENT 
DEVELOPMENT TESTING ARE OUTLINED, !AUTHOR], (U) 

UNcLASSirlEO 01S�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL N01 01S�l6 

AD•��O 7�1 
LEAR SlEGLER INC GRANO RAPIDS MICH 
SIZE 8 SERVO NOTOR FOR �060L INDICATOR AS USED ON

DYNA•SOAR PROGRAM, IUI 
DEC 63 30P ZYLSTRA,J 1 f 

REPT• NO• 910 JlF 
MONITOR: IDEP 5321291�0106-FO•o2 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•SERVOMOTORS, MINIATURE ELECTRICAL 
EQUIPMENT), BOOST-GLIDE VEHICLES, MOTOR GENERATORS, 
ENVIRONMENTAL. TESTS, TEMPERATURE, SHOCK (MECHANICS), 
VIBRATION, ACCELERATION, LIFE EXPECTANCY (U) 

IDENTIFlERS: IDEP 1 X•20 SPACECRAFT (U) 

ALL FOUR UNITS WERE GIVEN ROOM TEMPERATURE, SHOCK, 
VIBRATION, ANO ACCELERATION TESTS• TWO UNITS WERE 

GIVEN AN ENDURANCE TEST AND TWO UNITS WERE GIVEN LOW 
AND HIGH TEMPERATURE TESTS, FINALLY, ALL FOUR 
UNITS WERE SUBJECTED TO A TEMPERATURE SHOCK TEST1 
ALL UNJTS M�T THE ENTIRE REQUIREMENTS OF THE 

SPECJFJCAT10N• (AUTHOR) (U) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DOC REPORT BlBLJOGRAPHY SEARCH CONTROL NO, 015�16 

A0-�39 782 

LEAR SJEGLER INC GRAND RAPIDS MICH 
POWER-OFF WARNING INDICATOR FOR �060L tNDlCATOR USED 
ON X20, CUI 

JAN 6� !SP VERKAIK,A• ! 
REPT• NO, 1000EIF 

MONITOR: lDEP 771.�o.1q.qo-Fo-01 

UNCLASSlflEO REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

OE5CRtP10Rs: ,.sOLENOtDs, DIRECT CURRENT), TEMPERATURE,· 
SHOCK (HECHANlCSI, VIBRATION, ACCELERATION, HlGH• 
TEMPERATURE RESEARCH, LOWTEHPERATURE RESEARCH, LIFE 
EXPECTANCY, POWER, PERFORMANCE (ENGINEERING) (U) 

lDENTlFlERs: tOEp, x-20 SPACECRAFT (U) 

UNCLASSIFIED OlS�16 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

Ao-q39 261 
LOCKHEED MISSILES AND SPACE CO SUNNYVALE CALIF 
BIBLIOGRAPHY OF LMSC BIBLIOGRAPHIES, (U) 

JAN 6q 70P

REPT• NO• 5 10 6q 2 1SB6q 7 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE:

DESCRIPTORS: (•BIBLIOGRAPHIES, •SCIENTIFIC 
RESEARCH) 1 POWER SUPPLIES 1 CODING 1 1NDEXES 1

CLASSIFICATION, CHEMICALS1 MATERIALS1 METALS. 
INFRARED RESEARCH, AIRCRAFT ATMOSPHERE, 
PSYCHOLOGY1 AUTOHATION1 BIOLOGY, COMPUTERS, 
5EMJC0NDUCT0RS1 PROPELLANTS1 ELECTRONICS, 
COATINGS• CRYSTALS, DETECTION, ELECTRICAL 
EQUIPMENT, ELECTROMAGNETIC WAVES, DIGITAL SYSTEMS,

ENGINEERING, ENVIRONMENTAL TESTS, HIGH TEMPERATURE 
RESEARCH, tNSTRUHENTATJON, HANAGEHENT ENGINEERING, 

HUMANS1 GUIDED MISSILES IU) 
IDENTIFIERS: BlOASTRONAUTJCS, POWER SOURCES, WAR 

GAMES, X-20 SPACECRAFT (U) 

THIS PUBLICATION IS A LISTING OF ALL BIBLIOGRAPHIES 

GENERATED BY THE LMSC TECHNICAL INFORMATION 
CENTER DURING THE PERIOD 19S8-l963. ENTRIES ARE 
ARRANGED ALPHA-NUMERICALLY BY REPORT CODING• 
SUBJECT AND PERSONAL AUTHOR [NDEXES ARE INCLUDED. 
(AUTHOR) (U) 

UNCLASSIFIED 01sq16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL N01 015�16 

A0-�35 892 

SUNDSTRAND AV[ATJON�DENVER COLO 
OYNA•SOAR A• P, U, THERMODYNAMIC SYSTEM• 

DESCRIPTIVE NOTE: DESIGN ANALYSIS REPT. 
APR 63 1V 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: IN COOPERATION WITH 80ElNG CO,, 
SEATTLE, WASH• 

I U ) 

DESCRIPTORS: ,,sooST•GLIDE VEHICLES, AUXILIARY POWER 

PLANTSl1 GAS GENERATJNG SYSTEMS, MANNED SPACECRAFT,· 
ROCKET MOTORS (LIQUID PROPELLANT), OXYGEN, HYDROGEN, 
COMBUSTION CHAMBERS, DESIGN, COMBUSTION CHAMBER GASES, 
DEFLECTION. EXHAUST GASES, HEAT TRANSFER, REGENERATIVE 
COOLING, THER�AL STRESSES, STRUCTURES, STRESSES, 
ANALYSIS, GAS TURBINES (UI 

IDENT1F1ERS: 1963 1 X-20 SPACECRAFT (UJ 

UNCLASSIFIED 01S�l6 



UNCLASSIFIED 

DDC REPORT BtBLJOGRAPHY SEARCH CONTROL NO. D1S'116 

AD-'135 130 
ANGELES CALIF AIRESEARCH M;G DIV 
EQUIPMENTS BOEING X-20 IDYNA50AR) 

GARRETT CORP LOS 
HYDROGEN CODLING 
SPACE. GLIDER. 

OESCRJPTJVE NOTE: 
62, 

I U I 
MONTHLY PROGRESS REPT• NO, JS FOR DEC 

FEB 63 IV 
REPT• NOe OS 139 R 

BUSCH1Ee Fa I 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: <•BOOST-GLIDE VEHICLES 1 COOLING>, (•COOLING 
+ VENTILATING EQUIPMENT, HYDROGEN), GLYCOLS, HEAT
EXCHANGERS, CRYOGENIC, HYDRAULIC, HYDRAULIC SYSTEMS,
PUMPS, PRESSURE, COOLING FANS, PNEUMATIC VALVES, SAFETY'
VALVES, SCHEDULING, SPACECRAFT CABINS, TESTS, LIQUID

COOLED (UI 
IDENTIFlERS: 19631 X-20 SPACECRAFT IUI 

UNCLASSIFIED 015'+16 



UNCLASSIFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 016�16 

A0-�3� 797 
D C RESEARCH ANO TECHNOLOGY OIV BOLLING AFB 

PROCEEDINGS OF SYMPOS[UM ON AEROELASTIC 
MODELING TECHNOLOGY, 23 2� 25 SEPTEMBER 

OHIO, 

AND DYNAMIC 
1963 1 DAYTON, 

MAR 6� 785P

REPT, No. RTD•TDR•63-�197•PT•1 

UNCLASSJrIED REPORT 

( u )

DESCRIPTORS: 11WINO TUNNEL MODELS, SYHPOSIAl 1

t•AEROELASTlC!TV, SYHPOSJAl1 AEROTHERHOELASTIC!TY, 
FLUTTER, BUFFETING, THERMAL STRESSES, SfMULATION 1

AIRFRAMES1 AERODYNAMIC LOAOING, SPACECRAFT, INFLATABLE 
STRUCTURES. SLOSHING, ROTOR BLADES, TRANSONIC 
CHARACTERISTICS, SUPERSONIC CHARACTERISTICS, AIRCRAFT, 
LAUNCM VEHICLES (AEROSPACE), INSTRUMENTATION, 
PHOTOELASTICITY, VIBRATION1 AIRPLANE MODELS, WIND (U) 

IDENTIFIERS: 19631 GEMINI, AGENA, c-1�2 AIRCRAFT, x-20 

SPACECRAFT (U) 

THE UNCLASSIFIED PROCEEDINGS OF THE AIR FORCE 
rLJGHT DYNAMICS LABORATORY AND AE�OSPACE 
INDUSTRIES ASSOCIATION SYMPOSIUM ON 
AEROELASTrc AND DYNAMIC �ODELING TECHNOLOGY 

ARE PRESENTED. THE PAPERS ARE DIVIDED INTO 

APPROPRIATE TECHNICAL AREA SUB•GROUPS AND INDIVIDUAL 
SESSIONS WERE DEVOTED TO EACH. THESE sUB•GROUPS 
WERE: THEORY ANO DESIGN, HODEL TESTING 
TECHNIQUES, DYNAHJC LOADS ANO AEROELASTIC 

APPLICATIONS, AND STRUCTURAL DESIGN 
APPLJCATJONS• TWO CLASSIFIED SESSIONS WERE HELD 

ON AEROSPACE VEHICLE APPLICATIONS AND 
AIRCRAFT APPL[CATJONS, (AUTHOR) (U) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DOC REPORT 818LIOGRAPHY SEARCH CONTROL NO, 0JS'114 

AD-'13'1 3'12 
SOE(NG CO SEATTLE WASH 
X•20A TERMINATION DATA PACKAGE FOR THE GLIDER 
SERVICING CoNt.ROL EQUlpMENT AND SERVICING CoNTRQL 
VANt 

MAR b'I �JP COLBERT.L, B, ; 
REPT• NO, 02 81013 
CONTRACT: AFJJ 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRtPTo�s: (•GROUND SUPPORT EQUIPMENT. LIQUEFIED 
GAsEs). BOOsT-GLIOE VEHICLES, CRyOGENJcs, NJyROGEN. 
OXYGEN, HYoROGENt CIRCUITS, TEMPERATURE• PRESSURE, 

( u) 

HYDRAULIC VALVES, PHOTOGRAPHS, TRAILERS (U) 
IDENTIFIERS: 196'1, X-20 SPACECRAFT (U) 

BREADBOARDS WERE rABRlCATED To DEVELOP DETAIL 
cIRcUrTRY FOR THE PRODUCTION CRYOGENIC SERVICING 
EQUIPMENT, TESTING OF THE CRYOGENIC SERVICING

CONTROL EQUIPMENT FOR COMPATIBILITY WITH CRYOGENIC 
SERVICING AND GLIDER SYSTEMS WAS NOT ACCOMPLISHED DUE 
TO TERMINATION OF THE X-20 CONTRACT• (AUTHORI 

( u )

UNCLASSJrlED 01S'f16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL" NO. a1s�16 

AD•'+l't l S2 
BOEING CO SEATTLE WASH 
X•20 MANUFACTURING STATUS THROUGH 12-15-63, 

MAR 6'i 11/ 
REPT, NO, D2 81257 

UNCLASStFJED REPORT 
NOF'ORN 

SUPPLEMENTARY NOTE: 

( u) 

DESCRIPTORS: <•BOOST GLIDE VEHICLES, MANUFACTURING 
HEtH005) 1 (•LAUNCH VEHICLES (AER05PACE) 1 MANUFACTURING 

METHODS), RESEARCH PROGRAM ADHINtSTRATION1 MANAGEMENT 
ENGINEERING, COSTS, CoNTRoL, SCHEDULING, PROOUCTJONt 
MACHINE SHOP PRACTICE• FIRE SAFETY, COOLING, 
RELIABJLlTY, INDUSTRIAL PRODUCTJONt PNEUMATIC SYSTEMS, 
HYDRAULIC SYSTEMS, LIQUtFlED GASES, CRYOGENICS, 
ELECTRICAL EQUIPMENT, GUIDED MISSILE coMPONENTSt 
PROCESSING, PERFORMANCE tENGINEERING) 1 QUALITY CONTROL, 
DESIGN IUl 

IDENTIFIERS: 196'+, X-20 SPACECRAFT (U) 

UNCLASSIFIED 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 01Sq16 

AO•qJq 102 
RAYTHEON CO W�LTHAM MASS 
ACQUJS]TION AND TRACKING ANALYSIS FOR X-20 (OYNA-

SOARl COMMUNICATIONS AND TRACKING SUBSYSTEM• (U) 
MAR 6q IV 

REPT• NO• CR6q qoa 28 1 
CONTRACT: AF33 657 71Jq 

UNCLASStFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST.GLIDE VEHICLES, COMMUNICATION 
SYSTEMS>, <•DATA TRANSMISSION SYSTEMS, BOOST-GLIDE 
VEHICLESl1 SURFACE-TOAIR1 TRACKING, DETECTION, 
PRDBA8ILITY1 MULTIPATH TRANSMISSION, ERRORS, SHIPBORNE, 
AIRBORNE, ATMOSPHERE ENTRY, VOICE COMMUNICATION SYSTEMS, 
RADAR TRACKING, C BAND (UJ 

IDENTIFIERS: 196q, X•20 SPACECRAFT (U) 

UNCLASSIFIED 01sq16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL N01 OJ&qt6 

Ao-q3� 032 

BOEING CO SEATTLE WASH 
HYDROGEN SERVICING SYSTEM DEVELOPMENT TESTING, IU) 

MAR 
REPT• NO• 
CONTRACT: 

b� 22P RORDEN,A. We I 
D2 81070 

AF33 6S7 7132 

UNCLASSIFIED REPORT 
NOfORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•GROUND SUPPORT EQUJPMENT, LIQUEFIED 

GASES), <•HYDROGEN, GROUND SUPPORT EQUIPMENT), 
MAINTENANCE, CHECKOUT PROCEDURES, NITROGEN, BOOST•GLJOE 
VEHICLES, TEST METHODS, TEST EQUIPMENT CU) 

IDENTIFIERS: 196q, SERVICING SYSTEMS, X-2 □

SPACECRAFT IU) 

THE TEST CONFIGURATION Or THE LIQUID HYDROGEN 
SERVICING SYSTEM WAS ASSEMBLED AT THE TULALIP 
TEST FACILITY AND A CHECKOUT TEST CONDUCTED WITH 
LIQUID NITROGEN• THE SYSTEM WAS TIGHT, AND WITH 
THE EXCEPTION Or AN IMPROPERLY INSTALLED RELIEF 
VALVE, ALL EQUIPMENT OPERATED SATlSfACTORILY1 THE 
PUMP UNIT AND THE RECOOLER HAD BEEN PREVIOUSLY 
TESTED. (AUTHOR) 

UNCLASSlflED 

( u )

01S�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

AD-'f3'1 026 
SUNDSTRAND AVIATION-DENVER COLO 
X•20 IDYNA-SOARl ACCESSORY POWER UNIT, 

FEB 63 177P

REPT• NO, D5R16 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

I U I 

DESCRIPTORS: (•BOOST•GLIDE VEHICLES, AUXILIARY POWER 
PLANTSl, GAS TURBINES, GEARS, CONTAINERS, LUBRICATION, 

COHBUSTJON CHAMBER, HYDRAULIC PRESSURE PUMP1 VALVES, 
ELECTRONIC EQUIPMENT, OXYGEN, HYDROGEN, GENERATORS, 
TACHOMETERS, VOLTAGE REGULATORS, ELECTRIC POTENTIAL, 
SERVOMECHANISMS, TEMPERATURE, RELIABILITY, 
THERMODYNAMICS, TURBINES, PNEUMATIC VALVES (U) 

lOENTIFJERS: 1963, X•20 SPACECRAFT (UI 

UNCLASSIF'IEO 015'116 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

AD•'f3� 013 

BOEI�G CO SEATTLE WASH 
NITROGEN SERVICING SYSTEM DEVELOPMENT TEST, 

MAR b� 19P COLBERT,L, : 
REPT• NO. D2 81072 
CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 
NOFORU 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: ltSOOST•GLIDE VEHICLES, GROUND SUPPORT 

EQUIPMENT), MANNED SPACECRAFT, LIQUIFIEO GASES, 

( u) 

NITROGEN, DESIGN, TEST METHODS (U) 
IDENTIFIERS: 19b�, X•20 SPACECRAFT tU) 

THIS DOCUMENT DIFINES THE STATUS OF THE X-20 
NITROGEN SERVICING SYSTEH DEVELOPMENT.TEST, 

NITROGEN SERVICING SYSTEM DEVELOPMENT TESTING WAS A 
PROGRAM REQUIREMENT TO VERIFY SYSTEM DESIGN CONCEPTS 
BY DEMONSTRATING THAT THE GLIDER SERVICING 
REQUIREMENTS COULD BE SATISFIED• IAUTHOR) IUI 

UNCLASSIFIED DIS�lb 



UNCLASSIFIED 

DOC REPORT BIBLlOGRAPHY SEARCH CONTROL NOa 015�16 

A0-�3� 006 

ELECTRO-MECHANICAL RESEARCH INC SARASOTA FLA 
OYNA•SuAR ACCEPTANCE TEST REQUIREMENTS AMR VAN• (U) 

JUL 62 60p 
REPT• NO, EHR 7660 6S 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 1N COOPERATION WITH BOEING co�. 

SEATTLE, WASH, 

OE5CRlPTORS: (•BOOST-GLIDE VEHICLES, GRoUND SUPPORT 

EQUIPMENT) 1 HANNED SPACECRAFT, ELECTRONIC EQUIPMENT, 
TIME SIGNALS1 REMOTE CONTROL SYSTEMS, DATA PROCESSING 

SYSTEMS, RADIO COHHUNlCATION SYSTEMS, INSTRUMENTATION, 
SPECJFicATJONS1 TEST METHODS, PULSE COMMUNICATION 
SYSTEH5 1 TRAILERS, MOBILE (U) 

IDENTJFJERS: 1962, X-20 SPACECRAFT (U) 

UNCLASSIFIED 01S�16 



UNCLASSIFIED 

DOC REPORT BIBL:OGRAPHY SEARCH CONTROL NO, 01S�lb 

AO-�J� 00� 
THIOKOL CHEMICAL CORP ELKTON MO 
FAILURE ANALYStS REPORT OF HI-SHEAR SQUIBS SERIAL NO, 
O�Sl� ANO □ �272 DURING QUALIFICATION TESTING OF HIG-
5HEAR , OCTOSER 19 ANO 21, 1963, (UI 

DESCRIPTIVE NOTE: Y A• R, 
NOV 63 IV RUGGIERI ,A. R, ,TAYLOR1G, 

F I I 

REPT• NO, 05220 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: IN COOPERATION WITH BOEING CO,, 
SEATTLE, WASH• 

DESCRIPTORS: (•EXPLOSIVES INITIATORS, FAILURE 
<MECHANICS)), DIELECTRIC PROPERTIES, QUALITY CONTROL,· 
ROCKET MOTORS, TESTS, VIBRATION, HIGH TEMPERATURE 
RESEARCH, TEMPERATURE, SHOCK (MECHANICS), RESISTANCE 
(ELECTRICALl1 ELlCTRJC INSULATION, BOOST GLIDE VEHICLES, 
MANNED SPACECRAFT, RESEARCH PLANES (U) 

lDENTIFJERS: 1963, �-20 SPACECRAFT (U) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 0JS�16 

AD-�33 99� 

SUNDSTRAND AVIATION-DENVER COLO 
X-20 (OYNA-SOARl ACCESSORY POWER UNIT, STATUS REPT,
1•31 MAY 63, (U) 

209P 

REPT• NO, DSR20 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (cBOOST-GLlDE VEHICLES, AUXILIARY POWER 
PLANTS), GAS TURBINES, GAS TURBINE NOZZLES, GEARS, 
CONTAINERS, co�BUSTJON CHAHBE�s. GAS TURBINE 
REGENERATORS, HYDROGEN, VALVES, BY-PASS VALVES, 
PNEUMATIC VALVES, ELECTRONIC EQUIPMENT, CONTROL SYSTEMS, 
GENERATORS, TACHOMETERS, HYDRAULIC PRESSURE PUMPS, 
RELIABILITY, OXYGE�, TESTS, PRESSURE, HEAT EXCHANGERS(UI 

IDENTIFIERS: 1963, X•20 SPACECRAFT (U) 

UNCLASSIFIED 015�16 



UNCLASSIF'IED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 01S�16 

A0--�33 991 

BOEING CO SEATTLE WASH 
DESIGN �EQUIREMENTS FOR COATED REFRACTORY ALL0YS 1

DEC 63 IV DREIS8ACH1W1 GLEN I 
REPT, NO, 02 8ll13 I 
CONTRACT: AF33 6S7 7132 

UNCLASSIFIED REPORT 
NOfORN 

SUPPLEMENTARY NOTE: 

( U l 

DESCRIPTORS: (•BOOST-GLIDE VEHICLES 1 REFRACTORY METALS • 
ALLOYS>, l•REFRACTORY METALS + ALLOYS, PROTECTIVE 
TREATMENTS), REFRACTORY COATINGS, SILtC!DES t HOLYBOENUM 
ALLOYS, TITANIUM ALLOYS, ZIRCONIUM ALLOYSe NIOBIUM 
ALLOYS, COMPATIBILITY, NYLON, EMISSIVITY, CLEANING,
HANNED SPACECRAFT, RESEARCH PLANES, MATERIALS 1 THERMAL 
(NSULATION (U) 

IDENTIFIERS! 1963, X-20 SPACECRAFT, HQLYBOENUH ALLOY 
TZH, NIOBIUM ALLOY D-36 [U) 

UNCLASSIFIED 



UNCLASSJF'JED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL N01 0JS�J6 

AD•l.133 989 

BOEING CO SEATTLE WASH 
OXYGEN SERVJCtNG SYSTEM OEVELOPMENT TEST, 

HAR 6'1 17P COLBERT t
L• B• ; 

REPT• NO• D2 81071 
CONTRACT: AF3l bS7 7132 

UNCLASSIFIED REPORT 
N0F'ORN 

SUPPLEMENTARY NOTE: 

( u) 

OESCRJPTORS: <•MANNED SPACECRAFT, GROUNo SUPPORT 
EQUIPMENT), (•GROUND SUPPORT EQUIPMENT. OXYGEN), 
(•OXYGEN, GROUND SUPPORT EQUJFMENTI, LJ�UEFIEO GASES, 
CHECKOUT EQUIPMENT, PERFORMANCE <ENGINEERING) 1 PRESSURE, 
VALVES, TEMPERATURE, OXYGEN EQUIPMENT (U) 

IDENTIFIERS: 196'1, X•2D SPACECRAFT (U) 

EFFORT FOR THE OXYGEN SERVICING SYSTEM 
DEVELOPMENT TEST WAS COMMITTED, TEST PLANNING WAS 
SUBSTANTIALLY COMPLETE AND ALL TEST HARDWARE WAS 
AVAILABLE OR ON ORDER. INITIAL TESTS WERE 
SCHEDULED AFTER CONTRACT TERMINATION UPON COMPLETION 
OF THE HYoROGEN SERVIctNG SYSTEM DEVELOPMENT 
TESTS• THE OXYGEN SERVJCJNG SYSTEM HAS THE 
CAPABILITY OF ACCURATELY CONTROLLING TO A FRACTION Of 
A DEGREE THE TEMPERATURE OF OXYGEN FLOWS TO THE 
GLIDER TANK Of 3 TO lS �B/MJN. CONTROLLED 
TEMPERATURE RANGE IS FROM - 315 f TO AMBIENT, 
(AUTHOR) (U) 

UNCLASSIFIED 



UNCLASSIF'JED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOa 01S�l6 

AD•'fll 9't2 
BELL AEROSVSTiHS CO BUFFALO N Y

STRESS ANALYSIS AND MATERIAL SELECTION REPORT, (U> 

67P KINGtG•R• 
REPT• NO. 8233 939001 REV• B

UNCLASSJrJED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: SUBCONTRACT TO BOEING co.,

SEATTLE• WASH., CONTRACT AF33 6S7 7132, 

DESCRIPTORS: 

(•STRESSES, 
PROPERylES, 
BRACKETS 

JDENTlf'lERS: 

(•MANNED SPACECRAFT, STRUCTURAL PARTSJ 1

MANNED SPACECRAFTlt ANALYSISt HECHANICAL 
PRESSURE VEssELSt HATERIALS, BOLTS, MOUNTING 

C U 1 
X-2□ SPACECRArTt 1963 (U) 

UNCLASSIFIED 01S'tl6 



UNCLASSIFIED 

DOC REPORT SlBLIOGRAPHY SEARCH CONTROL NO. 01S�l6 

AD-�33 938 
LING-TEMCO-VOUGHT lNC DALLAS TEX 
X•20 (DYNA SOAR) NOSE CAP• (U) 

DESCRIPTIVE NOTE: QUARTERLY TECHNICAL PROGRESS REpT, 1 IS 
SEP!5 DEC 631

DEC 63 26P �HILE,D, H, : 
REPT, NO. 311 27 

UNCLASSJfIEO REPORT 
NOFORN 

SUPPLEMENTARY NOTE: SUBCONTRACT TO BOEING CO,, 
SEATTLE, WASH,1 CONTRACT AfJ3 657 7132,

DEsCRlPToRs: C•NosE CoNEs. BOOST-GLIDE VEHICLES), HIGH 
TEMPERATURE RESEARCH, DESIGN, THERMAL RAOIATJON1 
ATMOSPHERE ENTRY, VIBRATION, AERODYNAHlC HEATING, ABORT, 
SPEClFICATtONS 1 CLAJBRATION

1 JNSTRUMENTATJON
1

SCHEDULING, RErRAClORY MATERIALS1 TESTS, GRAPHITE, 
ZIRCONIUM COMPOUNDS, OXIDES, PRODUCTION, WEIGHT, HEAT 

SHIELDS, RELIABILITY, COSTS (U) 
IDENTIFIERS: 1963, X•2 □ SPACECRAFT, NOSE CAPS (Ul 

THE VERiflCATJON NO, L NOSE CAP COMPLETED 
ONE BOOST VIBRATION TEST WHJCH UNCOVERED A PROBLEM 
�ITH THE BOND Of THE ALUHlNA FLAME SPRAY CAPS TO THE 
PINS• THE NOSE CAP WAS HODtFIED TO INCORPORATE A 
FtX ANO RETESTED. TESTING HAS NOW PROGRESSED THRU 
RE•ENTRY HEATING WHERE A� ABORT WAS NECESSITATED DUE 
TO FAILURE of THE FAtRJNGS ArT OF THE �OSE CAP• 
THE NOSE CAP COLLAR AND SEVERAL TENTH ROW TILE WERE 

DAMAGED BY THE FAIRING FAILURE BUT TESTING COULD BE 
RESUMED WtTHOUT REPLACEMENT, CONDITION Of THE NOSE 
CAP IS EXCELLENT AND THERE ARE NO TILE CRACKS OR 
OTHER DAMAGE APPARENT. (AUTHOR) (U) 

UNCLASSJflED D15�16 



UNcLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015�16 

AD• 1UJ. 936 
LING•TEMCO•VOUGHT INC DALLAS TEX 
X-20 (DYNA SOARI NOSE CAP• (U) 

DESCRIPTIVE NOTE: MONTHLY TECHNICAL PROGRESS REPT. 1 15 
OCTlS NOV 631

JAN 6� 10P WHILE,D, H•· I 
REPT. NO, 311 25 

UNCLASSIFIED REPORT 
NOFORN 

SuPPLEHENTARY NOTE: SUBCONTRACT TO BOEING C01 1 

SEATTLE 1 WASHINGTON. CONTRACT AF33 657 71321

DESCRIPTORS: !•MANNED SPACECRAFT1 NOSE CONES>t (•NOSE 
CONES, MANNED SPACECRAFT), REENTRY VEHICLES, SURFACE 
PROPERTIES, PRODUCTION, HEATERS, INSTRUMENTATION• TEST

FACILITIES 1 BONDING, PERFORMANCE (ENGINEERING), MOLDING, 
CASTING (UI 

IDENTIFIERS: 19631 X•20 SPACECRAFT (U) 

INCREASED SURFACE ROUGHNESS OF THE PIN TAILS 
APPARENTLY SOLVED THE BONO FAILURE PROBLEM 
ENCOUNTERED ON THE VERIFICATION NOSE CAP, FULL 
SCALE TESTS WJLL VERIFY THJS1 .FINAL CHECKOUT OF 

THE INDUCTION HEATER FOR RE-ENTRY HEAT/ VIBRATION 
TESTING WAS MADE, INSTRUMENTATION AND HEATER 
ATMOSPHERE ARE ACCEPTABLE FOR NOSE CAP TESTS,

REFURBISHMENT OF THE VERIFICATION NOSE CAP JS 

NEARLY COMPLETE AND TESTJNG WILL RESUME• (AUTHOR) 

UNCLASSIFIED 

( u) 

OIS'Hb 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 01S�16 

A0-�33 933 

SUNDSTRAND AVIATION-DENVER COLO 

ADOENOUH TO DESIGN ANALYSIS REPORT DYNA-SOAR APU 
THERMODYNAMIC SYSTEM• (U) 

NOV 63 13P 
REPT• NOe 2�OER63 ADD 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRlPTORS: (tCOMBUSTION CHAHBERS 1 AUXJLlARY POWER 

PLANTS), l•AUXJLJARY POWER PLANTS, eoosT-GL[DE 
VEHICLESl, l•BOOST•GLIDE VEHICLES, AUXILIARY POWER 
PLANTS), ENVIRONHENTAL TESTS, HYDROGEN, OXYGEN, 
REFRACTORY MATERIALS1 DEGRADATION, INJECTORS, BORON 
COMPOUNDS, NITRIDES, ZIRCONIUM COMPOUNDS, OXJoES, 
DESIGN, REFRACTORY COATINGS, HEAT EXCHANGERS, 

REGENERATIVE COATING (ROCKETS) IU) 
IDENTIFIERS: 1963, X•20 SPACECRAFT, BURN-THROUGH (U) 

UNCLASSIFIED 01S�lb 



UNCLAS51f1EO 

DOC REPORT BIBLIOGRAPHY 

AD-�JJ 931 

SUNDSTRAND AVIATION•DENVER COLO 

ACCESSORY POWER UNIT FOR X-20 (DYNA-SOAR). (U) 
DESCRIPTIVE NOTe: MONTHLY STATUS REPT. FOR 1-31 OCT 

62, 

NOV 62 87P 

REPT ■ NO, OSR13 

RAND,L. T, I 

UNCLASSlflEO REPO�T 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•B00ST•GLIDE VEHICLES, AUXILIARY POWER 

PLANTSJ, ( ♦ AUX1LIARY POWER PLANTS, BOOST-GLIDE 

VEHICLES), (•ELECTRIC POWER PRODUCTION, BOOST-GLIDE 
VEHICLES), MANNED SPACECRAFT, RESEARCH PLANES, BEARINGS, 

GEARS, COMBUSTION CHAMBERS, VALVES, CIRCUITS, CONTROL 

SYSTEMS, HYDRAULIC PRESSURE PUHPS, TURBINE WHEELS, 

HEATERS, HEAT EXCHANGERS, CATALYSTS, HYDROGEN, OXYGEN(U) 

IOENTJFIERSt 1962 1 
X•20 SPACECRAFT (U) 

UNCLASSIFIED 015�16 



UNCLASSlFJED 

DOC REPORT Bl8L10GRAPHY SEARCH CONTROL NO, OlS�lb 

A0-'+33 929 

WESTINGHOUSE ELECTRIC CORP EAST PITTSBURGH PA 
X-20 (DYNA50ARI GLIDER GENERATOR AND CONTROLS

UNIT•
DESCRIPTIVE NOTE: HONTHLY PROGRESS REPT• NO, 231

6312 DEC 63• 
DEC 63 9P 

UNCLASSIFIED REPORT 

NOF'ORN 
SUPPLEMENTARY NOTE: 

< U l 
NOV 

DESCRIPTORS: [•MANNED SPACECRAFT, ELECTRICAL EQUIPMENT), 
GENERATORS. VOLTAGE REGULATORS, CONTROL PANELS, CIRCUIT 
BREAKERS, PERFORMANCE [ENGINEERING), HlLlTARY 
REQUIREMENTS (U) 

IDENTIFIERS: 196'+, X-20 SPACEC�AFT IUl 

UNCLASSIFIED 01 S'f I b 



UNCLASSIFIED 

DDC REPORT BIBLlOGRAPHY SEARCH CONTROL NO. 015�16 

AD-�33 926 
SUNDSTRAND AVIATION-DENVER COLO 
ACCESSORY POWER UNtT FOR X•20 <OYNA•SOARl• (U) 

DESCRIPTIVE NOTE: MONTHLY STATUS REPTe, 1-30 SEP 621 
OCT 62 81P RAND,L ■ Te I 

REPT1 NO, OSR12 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DEsCRIPToRs: l•BoosT-GLIDE VEHICLES, AUXILIARY POWER 

PLANTS], !•AUXILIARY POWER PLANTS, BOOSTGLIDE VEHICLES), 
(•ELECTRIC POWER PRODUCTION, BOOST•GLIOE VEHICLES),· 
MANNED SPACECRAFT 1 RESEARCH PLANES, BEARINGS, GEARS 1

COMBUSTION CHAMBERS 1 VALVES, CIRCUITS, CONTROL SYSTEMS, 
HYDRAULIC PRESSURE PUMPS, TURBINE WHEELS, HEATERS, 
CATALYSTS, HVDROGEN1 HEAT EXCHANGERS (U) 

IDENTIFIERS: 1962, X•20 SPACECRAFT IU) 

UNCLASSirlED 015�16 



UNCLASSlFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL N01 01Sql6 

Ao-q33 9zq 

SUNDSTRAND AVIATION-DENVER COLO 
X•20 <DYN4•SOAR) ACCESSORY POWER UNIT DEVELOPMENT 

STATUS REPORT1 (U) 

DESCRIPTIVE NOTE: MONTHLY REPT., l•Jl JULY 631 

REPT• N01 OSR21 
68P 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEHENTARV NOTE: 

DESCRIPTORS: (•AUXILIARY POWER PLANTS, MANNED 
SPACECRAFT), BOOST-GLIDE VEHICLES, TESTS, HYDRAULIC 
PRESSURE PUMPS, VALVES, ELECTRONIC EQUIPMENT, 
INSTRUMENTATION, RELIABILITY, PERrORHANCE [ENGINEERIN(U) 

IDENTIFIERS: 1963, X-20 SPACECRAFT (U) 

UNCLASSJFJED 01sq10 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. □ 15�16 

AD-�33 922 
BOEING CO SEATTLE WASH 
DYNA SOAR NOSE CAP MECHANICAL PROPERTIES TESTING FOR 

DESIGN ALLOWABLES AND MATERIAL DATA• IU) 
DEC b1 l�P EOWARDS,R. Ge ; 

REPT• NO, AST311 3 
CONTRACT: AF33 6S7 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DE5CRIPTOR5: 1,aoosr-GL!OE VEHICLES, N05E CONESl, (•NOSE 
CONES, HANNEO SPACECRAFT), OXIDES, ZIRCONIUM cOHPOUNOSt 
HoLYBDENUHe SHEETS, FORGING, BOLTS, RIVETS, HECHANICAL
PROPERTIES IU) 

IDENTIFIERS: 1961, X•20 SpACECRAFT 1 NOSE CAPS (UI 

UNCLASSIFIED 015�16 



UNCLASSIFJEO 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 01S�lb 

Ao-q33 825 
SUNDSTRAND AVIATION-DENVER COLO 
X-20 (DYNA-SOAR) ACCESSORY POWER UNIT. (U) 

DESCRIPTIVE NOT�: MONTHLY DEVELOPMENT STATUS REPT, 1•28 

FEB 63, 
HAR 63 178P 

REPT• NO. OSR17 

UNCLA551FIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: 1•BOOST.GLlDE VEHICLES, AUXILIARY POWER 

PLANTS), MANNED SPACECRAFT, GAS TURBINES, TURBINE 

WHEELS, DESIGN, MANUFACTURING METHODS, COMBUSTION 
CHAMBERS, GAS GENERATING SYSTEMS, CATALYSTS, pELLETS 1

PALLADIUM, HYDRAULIC VALVES, HYDRAULIC SERVOMECHANISMS, 

OYDRoGEN, oXYGtN, CONTROL SYSTEMS, ELECTRONIC EQUIPMENT, 

THERMODYNAMICS, ANALYSIS, PERFORMANCE (ENGINEERING), 

HEAT TRANSFER, PRESSURE IU) 

IDENTIFIERS: l9b3 1 X-20 SPACECRAFT IUI 

UNCLASSIFJEO 



UNcLASSIFlED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

AD-�33 823 
WESTINGHOUSE ELECTRIC CORP LIMA OHIO 
REPORT OF QUALIFICATION TEST ON x�2a toYNA SOAR) 
GLIDER ELECTRIC SYSTEM SECTION S CURRENT TRANSFORMER 
ASSEMBLY, IUI 

HAR b3 lV 

REPT• NO, LY1SS06 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

OESCRIPTORS: ttTRANSFORHERS, HANNED SPACECRAFTlt TESTS1 
BOOST-GLIDE VEHJCLES 1 ELECTRIC CURRENTS, SHOCK 
RESJSTANCE, DIELECTRIC PROPERTJES1 TEMPERATURE, 
VJBRATJON, THERMAL STRESSES, POWER TRANSFORMERS IU) 

IDENTIFIERS: 1963, X•20 SpACECRAFT (U) 

FOUR AVT �7A CURRENT TRANSFORMERS, WERE USED IN 
THE QUALIFICATJON TESTS, THE TESTS WERE CONDUCTED 
IN COMPLIANCE �1TH SAC SPECJFICATJON 010-20902, 
REVISION J, THE RESULTS OF THE TESTS ON THE 
CURRENT TRANSFORMER ARE DESCRI8EO IN THIS REPORT. 
THE CURRENT TRANSFORMER MET THE REQUIREMENTS OF 
BAC SPECJrlCATJON DI0-209021 REVISION J• 
(AUTHOR) 

UNCLASSJrlEO 

( u ) 

□ 15�16



UNCLASSIF'JEO 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, O1sq16 

AD-'133 6Oq 
BOEING CO SEATTLE WASH 
TESTING WORKING AGREEMENT P,F,R,T, STATUS SUMMARY, 

JAN 6q 279P LONGLEY1W• I, I 

REpT, NO, D2 SIQ9q 
CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

I U) 

DESCRIPTORS: ,,soosT-GLIOE VEHICLES, GUIDED MISSILE 
COHPONENTSl1 l•TESTSt DOCUMENTATION>, MANNED SPACECRAFT, 

RESEARCH PLANES, TABLES, INDEXES IUl 
IDENTIFIERS! 196q, X-2□ SPACECRAFT IU) 

THIS DOCUMENT WAS PREPAHED TO RECORD THE 

STATISTICAL AND HISTORICAL STATUS OF PRELIMINARY 
FLIGHT READINESS TESTING (P,F,R,T,l APPROVAL 

COORDINATION WITH THE CUSTOMER IX-2O SPO/AFPRl 

PERFORMED IN COMPLIANCE WITH THE TESTING WORKING 
AGREEMENT AT THE TIME OF X•20 IDYNA-SOAR) 
CONTRACT CANCELLATION, THE MATERIAL CONTAINED 

HEREIN WAS FURNISHED FOR USE IN THE PREPARATION OF 
D2�8200 PRELIMINARY FLIGHT RATING TEST 

<P•f•R•Te) EVENT ACCOMPLISHMENT SUMMARY, 

(AUTHOR) IUJ 

UNCLASSIFIED 01Sq16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 01��16 

A0-�33 570 
BOEING CO SEATTLE WASH 
DEVELOPMENT OF INSULATED HYDRAULIC TUBJNG + SERVO
WI.RING ASSEMBLIES, (U) 

OEC 63 393P HOSEY,E, C ■ 

REPT• N01 02 81096 
CONTRACT! AF33 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST-GLIDE VEHICLES, THERMAL 
INSULATJON), MANNED SPACECRAFT, HYDRAULIC SYSTEMS, 
PIPES, SERVOMECHANISMS, WJRE, LAMINATES, HEAT TRANSFER, 
CONSTRUcfION, EFFECTIVENESS, PERFORMANCE ENGINEERING, 
HQDEL TESTS, EWVIRONMENTAL TESTS 1 HIGH ALTITUDE, 
TEMPERATURE, VIBRATION, EXPERIMENTAL DATA, TABLES (U) 

IDENTIFIERS: 1963, X•20 SPACECRAFT IUI 

THE DEVELOPMENT TESTING OF JNSULATEO HYDRAULIC 
TUBING AND SERVO WlRING ASSEMBLIES INCLUDED TWO 
DISTINCT INVESTIGATIONS ■ THE MAJOR PURPOSE OF THESE 
INVESTIGATIONS WAS TO ESTABLISH THE EFFECTIVENESS OF 
VARIOUS INSULATED TUBING CONFIGURATIONS TO LIMIT THE 
EXTERNAL HEAT INPUT TO THE HYDRAULIC SYSTEM ■ THE 
PRIMARY OBJECTIVE OF THE FIRST TEST SERIES WAS TO 
COMPARE THE EFFECTIVENESS OF MULTI-LAYER RADIATION 
TYPE INSULATION AGAINST A HICRO-QUARTZ IQ•FELTI 
lNSULATING BLANKET. THE GENERAL CONFIGURATION FOR 
THE FlRST TEST SERIES CONSISTED OF TWO 3/B•JNCH 
DIAMETER HYDR�ULIC TUBES, A SERVO WIRE BUNDLE LOCATED 
BETWEEN THE TUBESt TUBING SUPPORTS ANO MULTI-LAYER 
RADIATION TYPE OR THERMAL BLANKET TYPE INSULATION AS 
APPROPRIATE• THE PRIMARY OBJECTIVE OF THE SECOND 
SERJES WAS TO DETERMINE THE EFFECTJVENESS OF 
INSULATING TWO SEPARATE HYDRAULIC SYSTEMS AND 
ASSOCJATEO SERVO VALVE WJRING JN SINGLE PACKAGE, 
TWO SERIES OF TESTS WERE CONDUCTED WtTH THJS 
CONFIGURATION ANO INCLUDED TESTS WITH FLUID FLOW IN 
BOTH SYSTEMS AND A SINGLE SYSTEM• VIBRATION TESTS 
WERE ALSO CONDUCTED AT BOTH ROOM AND EXTREME HIGH 
TEMPERATURE ENVIRONMENTS, (AUTHOR) (U) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY 

AD-'133 S60 
BOEING CO SEATTLE WASH 
CRYOGENIC TUBE FITTING. 

SEARCH CONTROL NO, 015'116 

DESCRIPTIVE NOTE: DEVELOPMENT TEST REpT,, 
APR 63 IV PRESTRIOGE,F• L, i 

REPT• NO• D2 80708 
CONTRACT: AF3J 657 7132 

UNCLASSIFIED REPORT 
NOF'ORN 

SUPPLEMENTARY NOTE: 

( u, 

DESCRIPTORS: (•CRYOGENIC STORAGE DEVICES, DESIGN), 
<•rtTTINGS, CRYOGENIC STORAGE DEVICES), MILITARY 
REQUIREMENTS, SPECIFICATIONs, ANALYSIS, EFFECTIVENESS, 
TESTS, SEALS (STOPPERS), LOW-TEMPERATURE RESEARCH, 
THERMAL STRESSES, STORAGE, ENVIRONMENTAL TESTS, 
ALUMINIUM ALLOYS < U l 

SOAR, 1963, 606l•T6 TUBING, MIL•FLO IDENTIFIERS: DYNA 
FITTINGS 

MIL-FLO FITTINGS AND NATORQ SEALS WERE TESTED 
WITH 30'1L CRS TUBING AND 606I-T6 TUBJNG• 
THESE ITEMS WERE FOUND TO BE SATISFACTORY FOR USE 
IN CRYOGENIC SYSTEMS, LEAKAGE RATES WERE VERY 
LOW1 AND ALL SAMPLES SHOWED A HIGH RESISTANCE TO 
THERMAL SHOCK, FATIGUE LIFE WAS VERY GOOD WHEN THE 
BENDJNG STRESS LEVEL DID NOT EXCEED 10,000 PSI FOR 
60ol•To TUBIN� NOR 3□ ,ooo PS? fOR 30'1L CRS 
TUBING• THE FITTINGS ANO SEALS SHOWED NO 
DETRIHENTAL EFFECTS rROH 15 RECONNECTJONS■ A 
SUMMARY OF THE TEST DATA COLLECTED ON TUBING, MIL
FLO FJTTlNGS AND NATORQ SEALS IS PRESENTED, A 
SMALL AMOUNT OF DATA WAS COLLECTED ON OTHER TYPES OF 
HARDWARE AND THIS DATA IS IN THE TEST RESULTS• THE 
HJL•FLO FJTTJ�GS TESTED WERE HADE OF 202�•To 
ALUMINUM ALLOY, 6□ 6l•To ALUMINUM ALLOY, AND 17•� 

( u) 

PH STEEL• IAUTHORI (UI 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

AO•�J3 56� 
B�EING CO SEATTLE WASH 
ANALOG COMPUTER SIMULATION OF THE DYNA-SOAR GLIDER 
INTEGRATED ENVIRONMENTAL CONTROL ANO SECONDARY POWER 
SUBSYSTEMS, (U) 

MAR 63 l�SP CRAVENS t E, W, 
REPT• NO• D2 80001 3 VOL 2 
CONTRACT: �f33 657 7132 

UNCLASSIFIED REPORT 
NOfORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST GLIDE VEHICLES, MODELS 
CSIHULATJONSllt MANNED SPACECRAFT, CLOSED CYCLE 
ECOLOGICAL SYSTEMS, SPACE ENVIRONMENTAL CQN01TIONS 1

CONTROLLED ATHOSPHERES1 CONTROL SYSTEMS, TEMPERATURE 
CONTROL, AUXILIARY POWER PLANTS, MATHEMATICAL MODELS, 
MATHEMATICAL PREDICTION, LAUNCHING 1 SPACE FLIGHT, 
ATMOSPHERE ENTRY, LANDINGS, ANALOG SYSTEMS1 ANALOG 
COMPUTERS, ANALYSIS IUl 

IDENTIFIERS: 1963 1 X•20 SPACECRAFT 1 
GRAPHS (U) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015'116 

AD•'lll S62 
BOEING CO SEATTLE WASH 
TEST REPORT •  FIRST ELEVON PROTOTYPE SERVO ACTUATOR,· 

'u) 
DEC 

REPT • NO• 
CONTRACT: 

63 '17P MALCOM 1 L• G• i 
D2 81020 

AF33 600 '11:>17 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: 1,eoosT-GLlDE VEHICLES, FLtGHT CONTROL 
SYSTEMS), MANNED SPACECRAFT, SERVOMECHANISMS, ACTUATORS, 

ELEVONS ■ HYDRAULIC SERVOMECHANJSMS1 HODEL TESTS, 
ADAPTIVE CONTROL SYSTEHS1 MALFUNCTIONS, DETECTORS IU) 

IDENTIFIERS: 1963, X•20 SPACECRAFT IUJ 

UNCLASSIFIED CIS'IU 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe □1sq16· 

Ao-q33 307 
HONEYWELL INC HOPKINS MINN 
THERMISTOR QUALIFICATION, 

APR 63 16P 
REPT• NO• AEX38111 
MONITOR: IDEP 651,75,00•lb•FS-OI 

UNCLASSIFIED REPORT 

NOFORN 

SUPPLEMENTARY NOTE: 

( u) 

DESCRIPTORS: (•FIXED RESISTORS, THERMISTORS), RESISTANCE 

tELECTRlCAL>, THERMAL STRESSES, LIFE EXPECTANCY, 
TEMPERATURE, VIBRATION, SHOCK (MECHANICS), HUMIDITY IU) 

IDENTIFIERS: IDEP, X-20 SPACECRAFT, 1963 (U) 

UNCLASSIFIED 015'H6 



UNCLASSIF'tED 

DDC REPORT B1BLIOGRAPHY SEARCH CONTROL NO. □ 1sq16 

Ao-q.33 277 
BOEING CO SEATTLE WASH 
DUAL SEAL DEVELOPMENT TEST REPORT, 

DEC 63 q9p OUNHAH1V• Ce 
REPT• N01 D2 81190 

CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

IU I 

DESCRIPTORS: (•SEALS [STOPPERSl1 CRYOGENICS), HIGH
PRESSURE RESEARCH, BOOST-GLIDE VEHICLES, MANNED 
SPACECRAFT, ADAPTERS, SCREW THREADS, RINGS, HALOCARBON 
PLAST1cs, SPRINGS, STAINLESS STEEL, PERFORMANCE 

(ENGlNEERINGl IU) 

IDENTIFIERS: 1963, X-20 SPACECRAFT, TEFLON,· LEAKS CU) 

UNCLASSIFIED 0 I S'U 6 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015�16 

A0-�33 271 
BOEING CO SEATTLE WASH 
INFORMAL TRADE STUDY DATA REACTION CONTROL 
SYSTEM. 

JUL 62 1�3P 
REPT• NO. D2 80617 
CONTRACT: AF6S7 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

C U I 

DESCRJPTORS: <•BOOST-GLIDE VEHICLES, CONTROL SYSTEMS), 
MANNED SPACECRAFT, CONTROL JETS, VERNIER ROCKET MOTORS, 
ALTJTUOE CONTROL SYSTEMS, ROCKET MOTORS (LJQUJD 
PROPELLANT), OXYGEN, HYDROGEN, HONOPROPELLANTS, HYDROGEN 
PEROXIDE• HYDRAZINE DERIVATIVES, NITROGEN COMPOUNDS, 
TETROXlDES, FEASIBILITY STUDIES, DESIGN, RESEARCH 

PROGRESS ANHINISTRATJON 1 GAS GENERATING SYSTEMS (U) 
JOENTlFJERS: 1962, X•20 SPACECRAFT,- REACTION CONTROL 

SYSTEMS IUI 

UNCLA55JFIEO 015�16 



UNCLASSIFIED 

DOC REPORT BlBLJOGRAPHY SEARCH CONTROL NO. 015�16 

AD--'+33 268 
B0ElNG CO SEATTLE WASH 
QUENCH RATE REQUIREMENTS FOR 2219-T6E'+6e 

JAN 6'+ 13P CRANE,C. H, : 
REPT, NO, 02 81107 
CONTRACT: Af33 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

IU I 

DESCRIPTORS: (tALUHJNUM ALLOYS, QUENCHING ICOOLINGII, 

(•HEAT TREATMENT, ALUMINUM ALLOYSI, COPPER ALLOYS, 
PRESSURE VESSELS, LIQUEFIED GASES, HYDROGEN, B00ST--GL1DE 

VEHICLES, HANNEO SPACECRAFT, RESEARCH PLANES 1 PROPELLANT 
TANKS, TENSILE PROPERTIES (U) 

IDENTIFIERS: 196'+, ALUMINUM ALLOY 2219•T6E'to, x-20 

SPACECRAFT IU) 

UNCLASSIFIED 015'+16 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY 

AD-�ll 26b 
BOEING CO SEATTLE WASH 
EMERGENCY RE-ENTRY SUBSYSTEM TWO-GYRO REFERENCE. 

AUG 
REPT• NOe 

CONTRACT: 

62 1V. 

OWGlO 81159 
AFl3 bS7 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

( u) 

DESCRIPTORS: <•BOOST-GLIDE VEHICLES, ATT[TUDE 
INDICATORS>, MANNED SPACECRAFT, RE•ENTRY VEHICLES, 
GYROSCOPES, PITCH tMOTJON) 1 ROLL, YAW, SPECIFlCAT[ONS, 
TEST METHODS, INSTRUMENTATION, tNSTALLATJON1 PERFORMANCE 
IENGINEERJNGI, RESEARCH PROGRAM ADMINISTRATION (U) 

IDENTIFIERS: 1962 1 X•20 SPACECRAFT IU) 

UNCLASSIFIED OlS�16 



UNCLASSIFIED 

DCC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 01S�l6 

A0-'¼.33 26't · 

BOElNG CO SEATTLE WASH 
TESTING OF PROTOTYPE DYNA-SOAR COOLED ACTUATOR• (U) 

JAN 6� lV JOHNSON,H, i 
REPT• NO• 122630 
CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST-GLIDE VEHICLES, HYoRAULJC 
ACTUATORS!, MANNED SPACECRAFT, CONSTRUCTJON, HYDRAULIC 
SEALS, ATTACHMENT, ENVIRONMENTAL TESTS, TEST METHODS� 
TEST EQUIPMENT, SPACE ENVJRONMENTAL CONDITIONS, 
pERFoRMANCE IENGJNEERINGI, TEMPERATURE CONTROL, THERHAL 
JNSULATJON, COOLING AND VENTILATING EQUIPMENT (U) 

IDENTIFIERS: 19b3, X-20 SPACECRAFT (U) 

UNCLASSIFIED 015'+16 



UNCLASSIFIED 

ODC REPORT B16LJOGRAPHY SEARCH CONTROL NO, 01S�l6 

AD-'133 261 
BOElNG CO SEATTLE WASH 
FA8R1CATJON 0� COLUMBJUH ALLOY ANTENNAS FOR X•20A, 

REPT• N01 
CONTRACT: 

S�P BRYDAES,R, fELROD1S1 D• I 
D2 80670 

AF'33 6S7 7132 

UNCLASSIFIED REPORT 
NOF"ORN 

SUPPLEMENTARY NOTE! 

( u) 

DE5CRlPTORs: (tMANNED SPACECRAFT, ANTENNAS), <•ANTENNAS, 
MANNED SPACECRAFT), (•REFRACTORY METALS + ALLOYS, 
ANTENNAS), BOOST•GLIDE VEHICLES, RESEARCH PLANES, 
NJOBJUH ALLOYS, BRAZING, MANUrACTURJNG METHODS, 
PROCESSING, X•BAND1 C SANO, K BAND, MOUNTING BRACKETS,

INSTALLATION, TABLES, INDUCTION HEATING, TITANIUM 
ALLOYS, ZIRCON[UH ALLOYS, WELDING (U) 

IDENTIFIERS: 1963, X-20 SPACECRAFT, 036 (U) 

A DESCRIPTION 1s PRESENTED Or THE FACILITIES, 
MATERIALS• PROCESSES AND PROCEDURES FOR THE 
FABRICATION OF THE X•20A REFRACTORY ALLOY ANT 
NNAS• FOUP. Dl�FERENT ANTENNAS, OESlGNATEO AS! X• 
BAND, C-BAND, KU-8ANO AND, XS-BAND ARE 
UTJLIZED• EACH TYPE OF ANTENNA IS MOUNTED ON BOTH 
THE WING ANO THE FUSELAGE. EACH DIFFERENT TYPE 
ANTENNA IS DIFFERENT IN DETAIL DIMENSION BUT THE SAHE 
IN CONCEPT. THE WING OR FUSELAGE MOUNTING REQUIRE 
DIFFERENT MOUNTING BRACKETS BUT ARE FUNDAMENTALLY 
IDENTICAL. THE DETAIL AND ASSEMBLY DRAWlNGS 
PERTINENT TO FABRICATION ARE PRESENTED IN TABULAR 
FORH, THE GENERAL REQUIREMENTS APPLICABLE TO ALL 
ANTENNAS ARE PRESENTED, DETAIL PROCEDURES ARE 
GIVEN FOR THE FABRICATION OF ONE TYPICAL ANTENNA 
(X•BANO FUSELAGEJ, FABRICATION OF OTHER 
ANTENNAS rs ESSENTIALLY IDENTICAL EXCEPT FOR THE 
DIFFERENCE JN DETAIL GEOMETRY• (AUTHOR) CUI 

UNCLASSJF'JED 0154416 



UNCLASSIFIED 

OOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, □ 1S�16 

A0-'133 258 
BOEING CO SEATTLE WASH 
FURNACE BRAZING DEVELOPMENT, 

JAN 6� 23P 
REPT• NO, 02 81105 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: ( ♦ BOOST-GLIDE VEHICLES, HYoRAULlC 
ACTUATORS), l•HYDRAULlC ACTUATORS, HYDRAULIC SEALS),

<•HYDRAULIC SEALS, BRAZING), STEEL, TITANIUM ALLOYS, 
ALUHJNUH ALL0YS 1 VANADIUM ALLOYS, SILVER SOLDERS, SILVER· 

ALLOYS, LITHIUM ALLOYS, NICKEL ALLOYS, MANNED 
SPACECRAFT. RESEARCH PLANES CU) 

lOENTlflERS: 196'1 1 X•20 SPACECRAFT, STEEL NITRALLOY 
1351 TJTANJUM ALLOY oAL qv, BRAZING ALLOYS (UI 

A fURNACE B�AZING PROGRAM WAS REQUIRED TO DEVELOP 

PROCEDURES FOR FABRICATING COMPONENTS oF THE x-20 
HYDRAULIC ACTUATOR. THE ACTUATOR WAS EXPECTED TO 
OPERATE AT TEMPERATURES FROM �00 TO 700 f• THIS 
ENVIRONMENT MADE THE DESIGN AND PROCUREMENT OF 
HYDRAULIC SEALS A DIFFICULT PROBLEM, BRAZING WAS 
SELECTED rOR SEALING BECAUSE IT OFFERED THE HIGHEST 
RELIABILITY AND AT A CONSrDERABLE WEIGHT SAVING, 
THE ACTVATOR CYLINDER ASSEMBLY WAS FABRICATED FROM 
NJTRALLOY 13S STEEL AND END CAPS WERE FROM 6AL• 
�V TITANIUH• )NITJALLY SILVER BRAZING WAS USED 
fOR THE CYLINDER ASSEMBLY, HOWEVER, LATER IN THE 
PROGRAM NICKEL BRAZING WAS SUBSTITUTED BECAUSE lT 
GAVE HIGHER STRENGTH IN THE ASSEMBLY AND BECAUSE 
BRAZING COULD BE ACCOMPLISHED WITHOUT FLUX, THE 
TITANIUM END (APS WERE BRAZED WJTH 97Z SILVER • 
3Z LITHIUM AL�OY. (AUTHOR) (U) 

UNCLASSIFIED 015�16 



UNCLASSlflED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 01S�16 

AD-�33 090 
RAYTHEON CO WALTHAM MASS 

DEVELOPMENT FLIGHT TEST PROGRAM IMPLEMENTATION, X•20 
(DYNA•SOAR) COMMUNICATIONS AND TRACKING 
SUBSYSTEM, (U) 

MAR 6� lV 
REPT, NO, CR6� �08 33 1 
CONTRACT: AFll bS7 713� 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•BOOST•GLIOE VEHICLES, COMMUN[CATlON 
SySTEMS), TRACKING, MANNED SPACECRAFT, RESEARCH PLANES, 
FLIGHT TESTING, GROUND SUPPORT EQUIPMENT, INSTALLATION, 
CHECKOUT PROCEDURES, INSTRUMENTATION, DESIGN, AIRBORNE� 
RADAR ANTENNAS, DATA PROCESSING SYSTEMS, AIRPORTS, TEST 
METHODS, TESTS, OOCUMENTATJON, HAlNTENANCE EQUIPMENT, 
ERRORS, K•BAND, X•BAND, PHOTOGRAPHS, VOICE COMMUNICATION 
SYSTEMS, SUPERHIGH FREQUENCY, P•BAND, C•BAND, ULTRA HIGH 
FREQUENCY, BORESIGHTING, CAMERAS, FILMS, FILM READERS(U) 

IDENTIFIERS: 196�, X-20 SPACECRAFT (U) 

UNCLASSIFIED 015�16 



UNCLASSIF'IED 

DOC REPORT BJBLIOGRAPHY SEARCH CONTROL NO, 01S'116 

AD•'l.32 983 
HONEYWELL INC ST PETERSBURG FLA 
X�20A (DYNA•SOARI PRIMARY GUJDANCE SUBSYSTEM 1

MAR 6'1 lV PENNINGToN,J• f 
REPT• NO• 1179SR36 
CONTRACT: AF33 6S7 7133 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (tBOOST•GLIDE VEHICLESt RESEARCH PROGRAM 
ADHlNlSTRATJO�I, MANNED SPACECRAFTt RESEARCH PLANES, 
MANAGEMENT ENGINEERING, QuALITY C0NTROL 1 VISUAL 
lNSPECT!ON 1 MANUFACTURING HETHODS, PRODUCTION, 
ELECTRONIC EQUIPMENT, TEST METHODS, PROCUREMENT, 

( u) 

GUIDANCE, SCHEDULING, DOCUMENTATION, TABLES ,u) 
IDENTIFIERS: 196'1, X-20 SPACECRAFT CUI 

THE OVER-ALL PERCENT COMPLETE FOR THE QUALITY 
CONTROL DEPARtMENT WAS CoHPUTED TO BE Soa20, 
THE (NSPECTJON DEPARTMENT COMPOSED so.a OF THE 
TOTAL ACTIVITY AND WAS 72.2i COMPLETE, QUALITY 
ENGINEERING WAS 2'1a'li OF THE TOTAL ACTtVtTY AND 
WAS 23.�Z COMPLETE• PROCUREMENT QUALITY 
CONTROL WAS l9a6i OF THE TOTAL ACTIVITY ANO WAS 
6'1,7Si COMPLETE. PROGR�H QUALITY ENGINEERING 
WAS S,2i OF THE TOTAL AND WAS 2�i COMPLETE, 
FOR A CONVENIENT, QUICK REFERENCE, THE CHART ANO 
PROJECTION GRAPH OF THIS INFORMATION JS PROVIDED• 
(AUTHOR} CUI 

UNCLASSIFIED 01S'116 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

AD•'+32 961 

BOEJNG CO SEATTLE WASH 
ELEVON AND RUDDER 5£RVO DEVELOPMENT TEST PROGRAM, 

DEC 63 lV MARTIN,R, He 
REPT• NO, T2 2628 

,oNTRACr: Ar33 600 '+1Sl7 

UNCLASSJFlED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

( u )

DESCRIPTORS: (•BOOST-GLIDE VEHICLES, FLIGHT CONTROL 
SYSTEMS>, MANNED SPACECRAFT, SERVOHECHANISHS, ELEVONS, 
AERIAL RUDDERS, CONTROL SYSTEMS, CIRCUITS, MODELS 
ISlMULATIONl, AERODYNAMIC LOADING, MODEL TESTS, 
PERFORMANCE (ENGINEERING], EFFECTIVENESS IUJ 

IDENTIFIERS: 1963, X-20 SPACECRAFT (UJ 

AN ELEVON SIMULATOR, SIMULATING THE SPRING-MASS OF 

THE DS•I ELEVON, WAS DESIGNED, BUILT AND TESTED 
FOR ITS RESPONSE CHARACTERISTICS IN ACCORDANCE THE 
EWA 3-110, ELEVON AND RUDDER SERVO 

DEVELOPMENT TEST PROGRAM, THE TEST PROGRAM 

CONSISTED OF rwo MAIN PARTS, PART I OF THE 
REPORT DEALS WJTH THE Ll�EAR AND NONLINEAR RESPONSE 

CHARACTERJST!CS OF' THE SINGLE SYSTEM WJTH ADDEO 
FRICTJOk AND BACKLASH, THE SINGLE SYSTEM CONTROL 
CIRCUIT CONSISTED OF BAC AND COMMERCIAL TYPE 
HARDWARE• PART 11 REPORTS UPON THE LINEAR ANO 

NONLJNEA� RESPONSE CHARACTERJSTtCS Of THE BREADBOARD 
SYSTEM WITH ADDEO FRICTION 1 BACKLASH AND SERO-DYNAMIC 

LOADS, THE TEST RESULTS ON THE LINEAR RESPONSE 

CHARACTERISTICS OF' THE SYSTEM CLOSELY CORRELATED WITH 
THE DESIGN ANALYSIS OF THE SYSTEM, (AUTHORI (U) 

UNCLASSIFIED 01S't16 



UNCI.ASSIFIEO 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 01S�16 

AD•'i32 952 

BOEING CO SEATTLE WASH 
REF'RACTORY COATING REPAIR PROCESSES, 

DEC 63 lV WYCKQFF,L. G, 
REPT• NO, 02 81116 

UNCLASSJFlEO REPORT 
NOF'ORN 

SUPPLEMENTARY NOTE: 

DESCRJPTORSl l*BOOST•GI.JDE VEHICLES, REFRACTORY 
COATINGS), (•REFRACTORY CCATINGS 1 MAINTENANCE), 
SJLICIDES, MANNED SPACECRAFT, RESEARCH PLANES, 
MOLYBDENUM ALLOYS, TITANIUM ALLOYS, ZIRCONIUM ALLOYS, 

( u) 

NJOBILIH ALLOYS� PROTECTIVE TREATMENTS, COATINGS (U) 
IDENTIFIERS: 1963, x-20 SPACECRAFT, MoLYBDENUH ALLOY 

TZH1 NIOBIUM ALLOY D-361 rLUJDIZED BED CU) 

BOTH TZH AND 0•36 OISILJCIDE COATINGS CAN BE 
EFFECTIVELY REPARED BY REPROCESSING IN THE FLUIDIZED 
BED, A MOSI2-SYNAR BINDER COMBINATION WAS 
DEVELOPED AS A SUPPLEMENTAL FIELD REPAIR COATING FOR 
OJSIL!ClDE COATED TZM AND 0•36. REPAIRED 
COATINGS SHOWED NO APPARENT OX1DAT10N WHEN SUBJECTED 
TO X•20 RE-ENTRY CONOJTlONS, THE OPTIMUM 
APPLICATION PARAMETERS INCLUDJNG CONCENTRATION, 
THICKNESS AND MAXIMUM AND HJNIHUM AREAS WHICH CAN BE

PROTECTED BY !HE FIELD REPAIR METHOD CAN BE FOUND JN 
BAC S923•S (TZMI ANO BAC S92�-S (0•361• 
(AUTHOR) (U) 

UNCLASSIFIED C1S�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015�16 

AD--'il2 950 
BOEING CO SEATTLE WASH 
AIR VEHICLE FLIGHT TERMINATION SYSTEM 

DESCRIPTION• 
DEC 63 117P ALLEN,DON Re I 

REPT• NO. 02 80860 

CONTRACT: AF33 6S7 7132 

UNCLASSIFIED REPORT 

NOfORN 
SUPPLEMENTARY NOTE: 

( u ,

DESCRIPTORS: (•BOOST-GLIDE VEHICLES, DEsTRUcTORS), 
MANNED SPAC�CRAFT, REMOTE CONTROL SYSTEMS, SAFETY, 
ABORT, HALFUNCTloN. OETECTORS1 RADIO co�MUNICATION 

SYSTEMS, ULTRAHIGH•FREQUENCY, SUPERHIGH FREQUENCY, 
TRANSMlTTER•RECEIVERS, ANTENNAS, COHMAND GUIDANCE, 
GROUND SUPPORT EQUJPHENT, ELECTRICAL EQUIPMENT, 
ELECTRONIC EQUlPMENT1 SEPARATION, DESIGN, OPERATION, 
RANGES (ESTABLISHMENTS), LAUNCH VEHICLES (AEROSPACE) (U) 

IDENTJFJERSI 1963, X--20 SPACECRAFT, FLIGHT TERMINATION 
Sy5TEMS 1 SPACECRAFT SAFETY, TITAN 3, ESCAPE SYSTEMS (UI 

UNCL.ASSIFIED 015'+16 



UNCLASSIF'JED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe 015'+16 

AD•'D2 9'18 

SOEING CO SEATTLE WASH 
TOXlC[TY STUDY OF X•20 CREW COMPARTMENT MATERIALS, 

FEB 63 25P CANTWELL,J. R, ; 
REPT• NO• D2 80825 
CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEHENTARY NOTE: 

tu, 

DE5CRIPTOR5: <•BOOST-GLIDE VEHICLES, SPACECRAFT CABINS), 
!•SPACECRAFT CABINS, MATERlALSl1 TOXICITY, FLAMMABILITY, 

MANNED SPACECRAFT, RESEARCH PLANES, PLASTICS, 

ELASTOMERS, DECOMPOSITION, VAPORS (U) 
lDENTIFJERs: 1q6J1 x-20 SpACECRAFT (UI 

UNCLASSIFIED 015'+16 



UNcLASSIFlEO 

DDC REPORT &JBLIOGRAPHY SEARCH CONTROL NO. 015�16 

AD-qJ2 939 
BOEING CO SEATTLE WASH 
ROUGH WJ�o-UP DOcUMENTATJON OF x-20 GLJOER JNTEGRATED 

ENVIRONMENTAL CONTROL/SECONDARY POWER ANALOG COMPUTER 
SIMULATION, CU) 

DEC 63 17�P CALDWELL1CHARLES R. i 
REPT. NO. 02 80001 � VOL. � 
CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST•GLIDE VEHICLES, FEASIBILITY 

STUDIES), MANNED SPACECRArT, SPACECRAFT CABINS, SPACE 
ENIVIRONHENTAL C0NOITIONS

1 CONTROLLED ATMOSPHERES, 
CONT�OL SYSTEMS, AUXILIARY, POWER PLANTS, OPERATIONS 
RESEARCH, MATHEMATICAL MODELS, MODELS 9SJMULATION)1 

ANALOG COMPUTERS, COOLING ANO VENTILATJNG SYSTEMS, 
TEMPERATURE CO�TROL, PERFORMANCE (ENG!NEERINGl1 FAILURE 

(HECHANICS1 1 HyDROGEN, LIQUEFIED GASES, GLyCOLS
1 FUEL 

TANKS, PROGRAMMING (COHPUT�RS) IU) 

IDENTIFIERS: 1963, X-20 SPACECRAFT (U) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 01S�16 

Ao-q3z 937 
BOEING CO SEATTLE WASH 
tNSTALLAT[ON PROCEDURE -- BAC Pl1Y IBAL SEALl1 (U) 

OCT 6J 19p HCCANN,De R• I 
REPT• NO. D2 80971 
CONTRACT: AF3J 657 7132 

UNCLASSJFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•eOOST-GLIDE VEHICLES, SEALS (STOPPERSJI, 
MANNED SPACECRAFT, INSTALLATION, SPECIFICATIONS, 
HALOCARBON PLASTICS, CONTAHINATJON, CLEANING, COUPLINGS, 
CRYOGENICS,- HYDROGE�. LIQUEFIED GASES, PLASTIC SEALS (Ul 

IDENTIFIERS: 1963, X•20 SPACECRAFT, TEFLON (Ul 

UNCLASSIFIED 01sq16 



UNCLASSifJED 

DDC REPORT 8l8LJOGRAPHY SEARCH CONTROL NO, 015�16 

AD-�32 935 

BOEING CO SEATTLE WASH 
OYNA•SOAR FLIGHT TERMINATION SYSTEM PERFORMANCE 

SPEClFJCATION� (U) 
MAY 62 67P ADAMStL• 0• I 

REPT• NO. 02 80069 
CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST-GLIDE VEHICLES, oEsTRUCTORSI, 
MANNED SPACECRAFT, PERFORMANCE IENGINEERING) 1

SPEC[FICATIONS1 RANGES CESTABLJSHMENTSl1 PILOTS1 SAFETY, 
LAUNCH VEHICLES IAEROSPACElt BOOSTER MOTORS, GROUND 
SUPPORT EQUIPMENT, COMMAND GUIOANcE, cOHMUNicATION 
SYSTEMS 1 

REMOTE CONTROL SYSTEMS 1 MALFUNCTIONS, 

DETECTION, RESEARCH PROGRAM ADMINISTRATION (U) 
IDENTIFIERS: 1962, X-20 SPACECRAFT1 SPACECRAFT SAFETY, 
·TITAN 3, FLIGHT TERMINATION SYSTEMS IUI 

THIS SPECIFICATION REVISION DEFINES THE CURRENT 
GLIDER FLIGHT TERMINATION SYSTEM UNDER DEVELOPMENT, 
ANO THE MAJOR INTERFACE REQUIREMENTS PERTAINING TO 
THIS SYSTEM• THE SYSTEM REQUIREMENTS DEFINED 

HEREIN WERE DETERMJNED BY CONSIDERING EXISTJNG AMR 
AND PMR SAFETY REGULATION, CONSIDERATIONS WERE 

ALSO HADE FOR THE REQUIREMENTS ANO CRITERIA ITERATED 
BY kANGE SAFElY PERSONNEL DURING COORDINATION 

MEETINGS ON THE DYNA•SOAR SYSTEM• DATA FOR THE 
BOOSTER FLIGHT TERMJNATION SYSTEM WERE INITIALLY 

PROVIDED BY THE MARTIN COMPANY FOR RELEASE JN 
THE PREVIOUS REVISION OF THIS SPECJrlCATION. 

CHANGES HAVE BEEN INCLUDED BY THE BOEING 

COMPANY IN THE BOOSTER•GLJDE� INTERFACE 

REQUlREHENTS AS NECESSARY TO INTEGRATE THE BOOSTER 
AND GLIDER DESTRUCT SYSTEMS IN THE UNMANNED FLIGHTS. 
CONSIDERATIONS ARE ALSO HADE FOR THE ADDITION OF A 

DESTRUCTOR ON THE SOLID FUEL BOOSTER STAGE• 
(AUTHOR) (U) 

UNCLASSIFIED □15�16



UNCLASSIFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 01S�l6 

AD-�32 933 
BOEING CO SEATTLE WASH 
QUALIFICATION TEST REPORT FOR WATER WALL, 

DEC 63 9P MJLLER,CHARLES B• ; 
REPT, NO. D2 80803 3 

CONTRACT: Af33 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

I U ) 

DESCRIPTORS: (•BOOST•GL1DE VEHICLES, RESEARCH PROGRAM 
ADMJNISTRATION)1 MANNED SpACECRAFT, AIRPLANE PANELS, 
HEAT SHIELDS, THERMAL INSULATION, WATER, CONSTRUCTION, 
HODEL T[STS, ENVIRONMENTAL TESTS, ACCELERATION, 
PRESSURE, NON•DESTqUCTIVE TESTING (U) 

IDENTIFIERS: 19631 X•20 SPACECRAFT, WATER WALL (U) 

UNCLASSIFIED 01S�16 



UNcLASSJFJED 

DOC REPORT B[BLtOGRAPHY SEARCH CONTROL NO, 015q16 

Ao-q32 925 
BOEING CO SEATTLE WASH 

ERROR ANALYStS Of SPACE•FIXED INERTIAL NAVIGATION 
SYSTEMS1 (U) 

DEC 63 71P SlHENKOFF,PETER 
REPT• NO• 02 80685 
CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: <•INERTIAL NAVIGATION, ERR0RSl1 ANALYSIS,

STABILIZED PLATFORMS, STABILIZATION, ACCELEROMETERS, 
MISALIGNMENT, EQUATIONS, PROGRAMMING (COMPUTERS), 
TRAJECTORIES, TABLES, CONTROL, INERTIAL GUIDANCE, 
MEASUREMENT, GYROSCOPES, 900ST·GLJDE VEHICLES, MANNED 
SPACECRAFT, RESEARCH PLANES (U) 

IDENTIFIERS: 196q. x-20 SPACECRAFT 1u, 

THE DOCUMENT �ESCRJBES TWO PROGRAMS (AS 2056 AND
AS 053S) WRITTEN FOR 7090 JBH COMPUTER IN 
CONNECTION WITH THE ERROR ANALYSJS WORK DONE FOR THE 
X-20 PROGRAM, THE ERROR ANALYSJS TECHNIQUE AND
ITS APPLICATION ARE GIVEN IN SECTIONS 2.0 ANO 3,0,
OESCRtPTION OF AS lOS6 PROGRAM IN GENERAL,
EQUATloNs, DATA DECK ASSEMBLY, DEFIN1TIONS OF ALL
!NPUT•TO-PROGRAM PARAMETERS AND AN EXAMPLE ARE GIVEN

IN SECTION 6,0, SECTION 7•0 DESCRIBES AS OSJS
PROGRAM [AN EARLIER VERSION OF AS 1056) 1 ITS
DATA DECK ASSEMBLY AND AN EXAMPLE, THE DERIVATION
OF FORCING FUNCTIONS WHICH WERE USED IN T�E
ANALYSIS 1s GIVEN IN SECTION s.a. IN THIS
DERIVATION THE PLATFORM WAS ASSUMED TO BE A SPACE•
FIXED WITH THREE ACCELEROMETERS ANO THREE SINGLE•
DEGREE-OF•FREEOOH GYROS• THE ERROR EQUATIONS ARE

OEFJNED AND DERIVED IN SECTIONS �.o ANO e.a. 
(AUTHOR) (UI 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe 015�16 

A0-'132 922 

BOEJNG CO SEATTLE WASH 
ENGlNEERING•OEVELOPHENT TEMPERATURE-PRESSURE 
FLEXIBLE NICKEL WAVEGUIDE, 

TESTS OF 

AUG 63 30p MoRECHIN,w. c. r 

REPT• NOa T2 26�6 
CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 
NOF'ORN 

SUPPLEMENTARY NOTE: 

I U) 

DESCRJPTORS: l•WAVEGUIDES, ENVIRONMENTAL TESTS)1 
PRESSURE, FAIL�RE (MECHANICS), HIGH TEMPERATURE 
RESEARCH, ELECTRICAL PROPERTIES, TESTS, WAVEGUIDE 
MANNED SPACECRAFT, BOOST•GLIDE VEHICLES, NICKEL 

IDENTIFIERS: 1963 1 X•20 SPACECRAFT 

BENOS1 
( u) 

I U) 

THE DEVELOPMENT TESTS PERFORHEO AS REPORTED HEREIN 
ON WR1S9 A NICKEL FLEXIBLE WAVEGUIDE WERE USED TO 
CONFIRM THE OtSIGN AND FABRICATION ADEQUACY OF THE 
WAVEGUIDE TO WITHSTAND AN ENVIRONMENT OF 1550 F 
WHILE PRESSURIZED TO 12,7 PSJG, FOUR SECTIONS OF 
12•1N• FLEXIBLE WAVEGUIDE WERE TESTED• THREE 
SECTIONS WERE TESTED IN A STRAIGHT CONFIGURATION, THE 
REMAINING ONE HAO S/8•1N, RADIUS E•PLANE 90 DEGREES 
BEND, NO RUPTURES OF THE FIRST TWO WAVEGUIDE 
SECTIONS TESTED OCCURRED, THE FIRST TEST PIECE 
ATTAINED A TEMPERATURE OF 138□ F WHILE PRESSURIZED 
TO 21•2 PSIG, THE SECOND PIECE REACHED A TEMPERATURE 

OF lSSO F. THE PRESSURE IN THE SECOND PIECE WAS 
INCREASED FROM 10.� PSIG (INITIAL PRESSURE LEVELi 
TO l2a7 PSIG FOR A PERIOD OF THREE MINUTES WHILE AT A 
TEMPERATURE OF lSSO F a THE THIRD TEST PIECE 
RUPTURED• HOWEVER, NOT UNTIL A TEMPERATURE OF 2130
F WAS REACHED WHILE SUBJECTED TO A PRESSURE LEVEL 
OF 21,2 PSIG•· THE RUPTURE THAT OCCURRED WAS ON THE 
CORNER OF THE COMPRESSION SIDE OF THE SAG. THE 
RUPTURE WAS EQUIVALENT To A HOLE OF a.01t-1N. 
DIAMETER ACCORDING TO GAS FLOW MEASUREMENTS, THE 
TESTS INDICATED SATISFACTORY DESIGN ANO FABRICATION 
BY SUCCESSFULLY SURVIVING THE TEMPERATURE-PRESSURE 
TESTS FOR THE SP�CJFIED TWO MJNUTE TJME• HOWEVERt 
THE ABJLJTV OF A MAXIMUM RADIUS BEND TO SUCCESSFULLY 
WJTHSTAND THE TEMPERATURE•PRESSURE ENVIRONMENT IS 
MARGINAL• (AUTHOR) (UI 

UNCLASSIFIED 015'+16 



UNcLASSIFlED 

DOC REPORT BIBLIOGRAPHY 

A0-�32 920 
BOEING CO SEATTLE WASH 

INDICATOR • VELOCITY• 

�3 22P 
REPTe NO, 10 20929 REV, D 

CONTRACT: AF33 6S7 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTEZ 

SEARCH CONTROL NO. 015�16 

( u )

OESCRlPToRs: 1•aoosT-GLIDE VEHICLES, VELOCITYl1 (•FLIGHT 

SPEED JNDICATORS 1 DISPLAY Sy5TEMS) 1 (•FLIGHT 
lNSTRUMENTSI, MANUFACTURING METHOQS1 OPERATJON1 
CIRCUITS, PERFORMANCE (ENGINEERING), POWER, DIGITAL' 
SYSTEMS (U) 

IDENTIFIERS: 1963, X•20 SPACECRAFT (U) 

THIS SPECIFICATION COVERS THE DESIGN, FABRICATION, 
PERFORMANCE AND TESTING REQUIREMENTS FOR ONE TYPE OF 
EQUIPMENT DESIGNATED AS VELOCITY JNOJCATOR. (UI 

UNCLASSIFIED 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe 01S�16 

AO-�l2 918 
SUNDSTRAND AVIATION-DENVER COLO 
OESJGN ANALYSIS REPORT DYNA-SOAR 876C CONTROL SYSTEM, 

VOLUME 3 IU> 
DEC 63 lV 

. REPT• NO• 31DER62 REV• C 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: REPT• NO, 310ER62, vOL, 3, REV, C 
SUPERSEDES REPT, NO. 31DER62, VOL, 3, REV, B, 

DESCRIPTORS: (•eoosT-GLJDE VEHICLES, AUXILIARY POWER 
PLANTsl, MANNED SPACECRAFT, ELECTR1CAL EQUIPMENT, 

CONTROL SYSTEMS, TACHOHETERS, GENERATORS, VOLTAGE 

REGULATORS, DE SIGN, CONSTRUCTION, PROBES 
(ELECTROMAGNETIC>• SERVOMECHANISMS, TESTS, PERFORMANCE 

(ENGINEERING) (U) 
IDENTIFIERS: 1963, X-20 SPACECRAFT (U) 

UNcLASSJFIED 



UNCLASSJF]ED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL N01 015�16 

AD--'i32 916 
SUNDSTRAND AVIATtON--DENVER COLO 
X-20 ACCESSORY POWER UNIT DEVELOPMENT STATUS
REPORT,

AUG 62 83P 

REPT, NO, DSR10 

UNCLASSJFIEO REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

IU) 

OE5CRIPrORs: l•BOOsr-GLtOE VEHICLES, AUXILIARY POWER 
PLANTSI, MANNED SPACECRAFT, DESIGN, ELECTRICAL 
EQUlpMENT, GAS TURBINES, GAS GENERATING SYSTEMS, 
RESEARCH PROGRAM AOMlNtSTRATION1 ANALYSIS, CONSTRUCTION, 
MANUFACTURING HETHODS, COMBUSTlON CHAMBERS, GEARS, 
VALVES, CONTROL SYSTEMS, HYDRAULIC PRESSURE PUMPS, HEAT 
EXCHANGERS IU) 

lOENTIFIERs: 1962, x-20 SPACECRAFT (U) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY 

AO-qJ2 91� 

SUNDSTRAND AVJATION�DENVER COLO 
oYNA-SOA� ACCESSORY POWER UNIT DEVELOPMENT STATUS 
REPORT, IUl 

REPT• N01 DSR 9 
90P 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE! 

DE5CRIPTORs: ,.soosr-GLIDE VEHICLES, AUXILIARY POWER 

PLANTS), SCHEDULING, TURBINE WHEELS, TEMPERATURE, 
TURBINE BLAOE5 1 GEARS, CONTAINERS, SEALS (STOPPERS) 1

HYOROGEN1 COMBUSTJON CHAHBERS, CATALYST, CERAMIC 

MATERIALS, VALVES, HYDRAULIC PRESSU9E PUMPS, 
RELIA�JLJTY, HEAT EXCHANGERS, PRESSURE, TESTS, NICKEL 

ALLOYS, CHROMIUM ALLOYS (U) 
JOENTJFlERS: 1962, INCONEL1 X•20 SPACECRAFT IU) 

UNCLASSIFIED 01S�l6 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, Ol5�l6 

AD•lt32 912 

SUNOSTRANC AVIATION-DENVER COLO 
OESIGN ANALYSIS REPORT X-20 (DYNA-SOAR) 

SYSTEM, 

DEC 63 7P 

REPT• NO. 31DER62 REV, C 

UNCLASSIFIED REPORT 

NOFORN 

SUPPLEMENTARY NOTE! ADDENDUM TO VOL, \, 

876C CONTROL 

( u) 

DEsCRIPTORs: ,.eoosr-GLlOE VEH[CLES, AUXILIARY POWER 

PLANTS), GAS TURBINES, TESTS, PERFORMANCE (ENGINEERING), 
CHECKOUT PROCEDURES, CONTROL SYSTEMS (Ul 

IDENTIFIERS: 1963, X-20 SPACECRAFT IU) 

UNCLASSIFIED □ 15'116



UNCLASSIFIED 

DOC REPORT BlBLJOGRAPHY SEARCH CONTROL NO, 015�16 

A0-�32 910 
FAlRCHJLO STRATOS CORP HAGERSTOWN MD 
STRESS ANALYSIS, LANDING GEAR EXTENSION SYSTEM BAC 
10•81130, HEAT SHIELD JETTISON ACTUATOR SYSTEM � BAC 
10•8113l'E'• IUI 

OCT 63 lV 
REPT, NO, SR370 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: 1•BOOST•GLIDE VEHICLES, PNEUMATIC DEVICESI, 
<•ACTUATORS), MANNED SPACECRArT, TESTS, STRESSES, 
ANALYSIS, LANDING GEAR, EXTENDABLE STRUCTURES, PNEUMATIC 
SYSTEMS, PRESSURE VESSELS, SPHERES, STEEL, WINDSHIELDS, 
HEAT SHIELDS, JETT1SONA6LE EQUIPMENT, MECHANICAL

PROPERTIES, LOADING (MECHANICS), OEFLEcTJON, cOHPRESSIVE 
PROPERTJES, TENSILE PROPERTIES, PRESSURE, PNEUMATIC 
VALVES (UI 

IDENTIFIERS: 1963 1 X•20 SPACECRAFT (UJ 

UNCLASSIF'lED 0 l S"t Io 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL No. 01s�16 

AD-q32 908 

FAIRCHILD STRATOS CORP HAGERSTOWN HO 

QUALJflCATlON TEST PROCEDURE FOR LANDING GEAR 

EXTENSION SYSTEM - SAC SPEC• 10-811301 HEAT SHIELD 
JETTISON ACTUATOR • BAC SPEC, l □-81131 1 E 1

, (U) 
SEP 63 69P 

REPT• NO. SR367 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST-GLIDE VEHICLES, PNEUMATIC OEVICESl1 
ACTUATORS, MANNED SPACECRAFT 1 ACCEPTABILITY, TEST 

METHODS, RESEARCH PROGRAM AOHJNISTRATJON, DESIGN, 
LANDING GEAR1 EXTENDABLE STRUCTURES, WJNDSHlELDS, HEAT 
SHIELDS, JETTJSONABLE EQUIPMENT, OPERATION, 
EFfECTIVENESS1 ENVIRONMENTAL TESTS, VIBRATION, 

SHOCK, TEST EQUIPMENT 
ID£NT1FIERS: 1963, X-20 SPACECRAFT 

UNCLASSIFIED 

IMPACT 

I U I 

I U l 

01S�16 



UNcLASStFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOa 015�16 

AD-�32 906 

FAIRCHILD STRATOS CORP HAGERSTOWN MO 
QUALIFICATION TEST PLAN rOR LANDING GEAR EXTENSION 
SYSTEM -- BAC SPEC• 10•811301 HEAT SHIELD JETTISON 
ACTUATOR •• BAC 5pEC. 10•811J1 1E 1

• (UI 
OCT 63 38P 

REPT• NOa SR33SA 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

0ESCRIPT0Rs: l•BOOST-GLIDE VEHICLES, AIRFRAMEsl, MANNED 
SPACECRAFT, LANDING GEAR, EXTENDABLE STRUCTURES, 
WINDSHIELDS, HEAT S�IELDS, JETTISONABLE EQUIPMENT, TEST 
METHODS, TEST EQUIPMENT, SPECIFICATIONS, ACCEPTABILITY, 
ACTUATORS, PNEUMATIC OEVIcES CU) 

IDENTIFIERS: 1963, X•20 SpACECRAFT (U) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 01S�l6 

AD•'+32 888 

BOEING CO SEATTLE WASH 
WINDOW HEAT SHIELD JETTISON SYSTEM• 

FEB 63 6'iP 
CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 
NOF'ORN 

SUPPLEMENTARY NOTE: 

( u, 

DESCRIPTORS: ,,aoosT-GLIDE VEHICLES, WJNDSHtELDS), 
MANNED SPACECRAFT, HEAT SHIELDS, JETTlsoNABLE EQUlpMENT, 

ACTUATORS, PNEUMATrc DEVICES, NITROGEN, DESIGN, 
SPECIFICATJONS, CONSTRUCTION, TEST METHODS, VIBRATION, 

PRESSURE, TEMPERATURE, IMPACT SHOCK CU) 
IDENTIFIERS: 1962, X•20 SPACECRAFT (U) 

UNCLASSIFIED 015'+16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY 

A0•'+.32 851 

BOEING CO SEATTLE WASH 
LANDING GEAR EXTENSION SYSTEM1 

FEB 63 62P 

REPT1 N01 10 8113G 

CONTRACT! AF33 6S7 7132 

UNCLASSIFIED REPORT 
NOFO�N 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•BOOST-GLJDE VEHICLES, LANDING GEAR), 

(•LANDING GEAR 1 ACTUATORS), DESIGN, PERFORMANCE 
(ENGlNEERINGI, NOSE WHEELS, VJBRATION1 PNEUMATIC 

CU I 

SYSTEMS, TtHE, TESTS, EXTENDABLE STRUCTURES (Ul 

IDENTIFIERS: 1963, X•20 SPACECRAFT (U) 

LANDING GEAR EXTENsIONsvsrEH, 

uNCLAssIFIEO 01S'tl6 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015q16 

AD-'432 839 
RAYTHEON CO WALTHAM MASS 
DEVELOPMENT TEST PROCEDURES X-20 (OYNA•SOAR) 
COMMUNICATIONS AND TRACKING SUBSYSTEM. VOLUME 2, 
SURFACE EQUIPMENT. IU) 

MAR 6q lV 
REPT. No. CR 6� qoe 31 2 l 
CONTRACT: AF33 bS7 713� 

UNCLASSIFIED REPORT 

NOrORN 
SUPPLEMENTARY NOTE: 

DESCRIPTORS: (tHANNED SPACECRAFT 1 COHMUNJCATION 

EQUJPMENT), (•COMMUNICATION EQUIPMENT, GROUND SUPPORT 
EQUIPMENT), (•GROUND SUPPORT EQUIPMENT, TEST METHODS), 

C•TEST METHODS, GROUND SUPPORT EQUIPMENTl, TEST 
FACILITJES 1 BOOST.GLIDE VEHICLES, TRACKING, RADAR 

ANTENNAS, COMMAND AND CONTROL SYSTEMS, RADIO 
TRANSMITTERS, RADIO RECElvERs, ELECTRICAL PROPERTIES,

PHYSICAL PROPERTIES, PERFORMANCE (ENGINEERlNGlt 
5pECIFICATloNS1 MILITARY REQUIREHENTS (U) 

IDENTIFIERS! 196q, X-20 SPACECRAFT IU) 

THlS DOCUMENT [S VOLUME 2 OF THE DEVELOPMENT 
TEST PROCEDURES FOR THE SURFACE UNITS OF THE X-
20 COMMUNICATIONS AND TRACKING SUBSYSTEM, 
THE COMPLETE SET OF PROCEDURES JS CONTAINED IN 

THREE VOLUHES1 AS FOLLOWS: VOLUME l • AIRBORNE 
EQUIPMENT! VOLUHE 2 - SURFACE EQUIPMENT: 

VOLUME 3 AEROSPACE GROUND EQUIPMENT, 

UNCLASSIFIED 

I U) 

015'+16 



DOC REPORT 81BL10GRAPHY SEARCH CONTROL No. 01sq16 

AD-�l2 782 
SUNDSTRAND AVJATlON-OENVER COLO 
X-20 IDYNA•SOARI ACCESSORY POWER UNIT OEVELOPHENT
STATUS REPORT• (U) 

OESCRlPTJVE NOT;: MONTHLY STATUS REPTe, 1•31 AUG 62• 
SE? 62 121P 

REPT• NO, OSRll 

UNCLASSIFIED REPORT 
NOrORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: t•eoosT-GLIOE VEHICLES, AUXILIARY POWER 
PLANTS), GAS TURBINES, TURBINE WHEELS, HEAT RESISTANT 
MATERIALS, GEARS, CONTAlNERS1 LUBRICANTS, OILS, SEALS 
(STOPPERS), TESTS, COH8USTJON CHAMBERS, CATALYSTS, 
TEMPERATURE, ELECTRONIC EQUIPMENT, CONTROL SYSTEMS, 
HYDRAULIC PRESSURE PUMPS, RELlABILITY, VIBRATION, 

SC�EOULING, HEAT EXCHANGERS, VALVES (U) 
IDENTIFIERS: 1962, X•20 SpACECRAfT (U) 

X•20 IDYNA•SOAR) ACCESSORY POWER UNIT DEVELOPMENT 
STATUS REPORT• 

UNCLASSIFIED 01S�16 



UNCLASSIFIED 

OOC REPORT BIBLIOGRAPHY SEARCH CONTROL N01 OJSq16 

Ao-q32 671 

RAYTHEON CO WALTHAM MASS 
RFI DEVELOFME�T DATA REPORT• X•20 (DYNA•SOARl 

coMHUNICATJO�S ANO TRACKING SUBSYSTEM, 
MAR 6q IV 

REPT• NO• CR6� �08 30 l 

CONTRACT: AF33 6S7 71Jq 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLlMENTARY N�TE: 

( u) 

OESCRIPTORS: t•BOOST-GLIOE VEHICLES 1 MANNED SPACECRAFT1 1

(•HA�NED SPACECRAFT, COMMUNICATION EQUJPHENTl, 

(•CoMMuNICATloN EQUIPMENT, RADioFREQUENCY INTERFERENCE>. 

<•RAOlOFREQUENCY INTERFERENCE, CDMHUNJCATION EQUIPMENT), 
SUPERHJGH FREQUENCY, TRACKING, RADIO RECEIVERS, 
SENSITIVITY, POWER, SIGNAL•TO•NOISE RATIO, FOURIER 

ANALYSIS, M1L1TARY REQUIREMENTS1 TEST METHODS, ANTENNAS, 
GAIN, BANDWIOTH1 COHPATJBJLJTV (U) 

IDENTIFIERS: 1q6q, X•20 SPACECRAFT, SYSTEMS 

ANALYSIS (Ul 

THIS REPORT DISCUSSES THE PRINCIPLES OF SYSTEM 

ANALYSIS AS AP.PLIED TO THE X•20 SYSTEM• THE 
REPORT OUTLINES HOW ELECTROMAGNETIC COMPATIBILITY 
STANDARDS AND LIMITS PERTINENT TO THAT PARTICULAR 

SYSTEM WERE ACHIEVED• SPECIFIC TECHNIQUES ANO 
COMPONENTS WHICH WERE CHOSEN TO BRING THE AJRBORNE 
RECEIVER INTO COMPLIANCE WITH THE SYSTEM 
SPECIFICATIONS ARE DESCRIBED AND ILLUSTRATED• 

(AUTHORl (U) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL N01 015�16 

AD•4'J2 bSO 
BOEING CO SEATTLE WASH 
NOSE CAP DEVELOPMENT TESTS. ROCKET ENGINE TESTS 1

OYNA•SOAR, 
APR 63 69P EASTER,R• D1 r 

REPT• NOe D2 80083 SECT• S 

UNCLASS1FlED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

( u )

OESCRJPTORS: ( ♦ NOSE CONES, TEST FACILITtES>, C•BOOST
GLIDE VEHICLES, NOSE CONES), EROSION, EXHAUST GASES, 
GRAPHITE, ZIRCONIUM COMPOUNDS, OXIDES, CALIBRATION ♦- TEST 
METHaos. INSTRUMENTATION, HODEL TESTS, SPACE 
ENVIRONMENTAL CONDJTJONS, MONITORS, SURFACE TEMPERATURE, 
TEST EQUIPHENTt STAGNATION POINT, PRESSURE 1 VIBRATION, 
ACOUSTIC PROPERTIES, OXYGEN, SIMULATION, AERODYNAMIC 
HEATING, AEROO�NAH]C LOAOJNG, TRANSONIC CHARACTERJST1cs, 
ATMOSPHERE ENTRY, DISTRIBUTION (U) 

IDENTIFIERS: 196J, X•20 SPACECRAFT, NOSE CAPS (U) 

A NUMBER Or ROCKET CALIBRATION TESTS WERE CONDUCTED 
USING FULL SIZE ZIRCONJA NOSE CAPS AS TEST SPEClHENSe 
JN GENERAL THE TEST POINTED OUT THAT! IA) 
AMBIENT PRESSURE IN THE FACILITY HUST BE RJGIOLY 
CONTROLLED IN ORDER TO ATTAIN HEATING RATES 
SIHULATING FL1GHT1 [2l STARTING HEAT FLUX IS TOO 
HIGHI 13) MODIFICATIONS ARE REQUIRED TO THE CART 
AND CAP SUPPORT STRUCTURE TO KEEP THE VIBRATION 
ENVJRONHENT TO ACCEPTABLE LEVELS, I'll AJRLOADS 
DURING TEST weRE COMPATIBLE WJTH FLIGHT ENVIRONMENT 
FOR TRANSONIC RE-ENTRYI AND IS) TEMPERATURE 
DlSTRISUTJON AROUND THE NOSE CAP WAS SYMMETRICAL ANO 
ALSO COMPATIBLE WITH FLIGHT REQUIREMENTS. 
I AUTHOR) (U) 

UNCLASSIFIED 01S'll6 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY 

A0-�32 o�B 

SUNDSTRAND AVIATION-DENVER COLO 

DESIGN DEVELOPMENT TEST STATUS, (UJ 
DESCRIPTIVE NOTE: MONTHLY REPT, Na. 1 FOR 31 oCT 61, 

NOV 61 11P BROOKS1G• Se I 
REPT, NOe DSRl 

UNCLASSIFIED REPORT 

AVAILABILITY: HICROFlLH ONLY AFTER ORIGINAL COPIES 

EXHAUSTED. 

SUPPLEMENTARY NOTE: IN COOPERATION WITH BOEING C011 
SEATTLE• WASH• 

DESCRIPTORS: (•BOOST-GLIDE VEHICLES, PUMPS), HYDRAULIC 

SEALS, DIApHRAGHS [MECHANICS), TURBINE WHEELS, HYDROGEN, 
INJECTO�S, VALVES, TESTS, MATERIALS (U) 

IDENTIFIERS: 19611 X•20 SPACECRAFT (U) 

DEVELOPMENT TESTS OF VARIOUS OYNA�SOAR EQUJPMENTe 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 01S'f16 

AD-'+32 o'fo 
CHANCE VOUGHT CORP DALLAS TEX 
DYNA SOAR NOSE CAP ZIRCONIA DEVELOPMENT TEST PLAN,· 

17P EOWARDS1R• G, I 
REPT• NO, AST EIR13'f3'f 

UNCLASSIFIED REPORT 
NOFORN 

SUP�LEMENTARY NOTE: 

( u) 

DE5CRJPyORs: (•BOOST-GLIDE VEHICLES, NOsE CONES), (•NOSE 
CONES1 REFRACTORY COATJNGSle MANNED SPACECRAFT, 
ZIRCONIUM CoHpoUNDs, oXtDEs, GRAPHITE, PERFORMANCE 
(ENGINEERJNGJ1 QUALITY CONTROL (U) 

IDENTIFIERS: 1961, X•20 SPACECRAFT, NOSE CAPS, 

ZlRCONIUH OXIDE (U) 

THE OBJECTIVE OF THIS PROGRAM IS TO DEVELOP A 
ZJRCONIA OUTER LAYER FDR THE DYNA SOAR NOSE 
cAP FROM CEMENT, �INS, ANO/OR TILES WHICH IS 
CAPABLE OF MEETING THE FOLLOWING REQUIREHENTs: (Al 
SUFFICIENTLY [NSULATE THE GRAPHITE SHELL FROH THE 
BOUNDARY LAYER HEATING TO PREVENT THE GRAPHITE 
TEMPERATURE FROM EXCEEOlNG 3000 F DURING ANY 
DYNA-SOAR RE-ENTRY TRAJECTORY, (Bl WITHSTAND 
THE MAXIMUM TEMPERATURE ENCOUNTERED ON THE OYNA• 
SOAR NOSE CAP DURING ANY RE•ENTRY WITHOUT 
MELTING THE ZIRCONIAI (C) WITHSTAND THE MAXIMUM 
RATES OF HEATING DURING THE DYNA•SOAR BOOST ANO 
RE-ENTRY WJTHOUT THERMAL SHOCK FAILURE WHICH WOULD 
PRECIPITATE LOSS OF SUFFICIENT ZIRCONlA MATERIAL FROM 
THE NOSE CAP TO JEOPARDIZE THE STRUCTURAL INTERGRITY 
OF THE GRAPHITE SHELL OR CAUSE INSTRUMENTATION 
(PRESSURE PORTS ANO TEMPERATURE SENSORSl 
MALFUNCTIONSt (Dl WITHSTAND THE EROSION, ACOUSTICAL 

NOSE, Vl0RATJON, INERTIA AND AIR LOADS, ANO THERMAL 
STRESSES IMPOSED BY THE OYNASOAR BOOST AND RE-
ENTRY ENVIRONMENTS WITHOUT (11 LOSS OF SUfflClENT 
MATERIAL FROM THE NOSE CAP TO JEOPARDIZE THE 
STRUCTURAL INTEGRITY OF THE GRAPHITE SHELL (2l 
IMPOSING STRESSES OF SUFFICIENT MAGNITUDE IN THE 
GRAPHITE SHELL TO CAUSE FAILURE OF THE GRAPHITE SHELL 
(3l CAUStNG MALFUNCTION OF THE INSTRUMENTATION 

IPRESSURE PORTS ANO TEMPERATURE SENSORS!, 

(AUTHOR) (UJ 

UNCLASSIFIED 015'+16 



UNCLASSIFIED-

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 01S�16 

AD•qJ2 6�3 

GARRETT CORP LOS ANGELES CALIF AJRESEARCH MfG DIV 

NUMERICAL RELIABILITY ANALYSIS• HYDROGEN COOLING 
EQUIPMENT ANO HYDROGEN TjNK PRESSURE CONTROLS• BOEtNG 

DYNA•SOAR, (U) 
22P SAWYER,T, IBUSCH,E• F• I 

REPT, NO, D5�3 REV, J 

UNCLASSlrlED REPORT 

NOrORN 
SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST•GLlOE VEHICLES, COOLING), (•COOLING 
+ VENTILATING EQUJPHENT, SOOST•GLIDE VEHICLES),
RELIABlLITY, HEAT EXCHANGERS, SPACECRAFT CABINS,
GLYCOLS, HYDROGEN, CRYOGENICS, NITROGEN• OXYGEN,
HYDRAULIC FLUIDS, COOLANT PUMPS. COOLANTS1 LIQUEFIED 
GASES, COOLING CUI 

JDENTIFlERS: 1963, X•20 SPACECRAFT (U) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DDC REPORT 8IBL[OGRAPHY SEARCH CONTROL NO, 015�16 

AD•'L32 641 

BOEING CO SEATTLE WASH 
NOSE CAP DEVELOPMENT • ROCKET ENGINE • HATERIAL 

EVALUATiON - SECTION 3, (Ul 
AUG 63 91P MAKl,D, /u i 

REPTe NO, 02 80083 

CONTRACT: AF657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: <•NOSE CONES, BOOST-GLIDE VEHICLES), 
(•MANNED SPACECRAFT, NasE CQNES), RESEARCH PLANES, 
REFRACTORY MATERIALS, ZIRCONIUM COMPOUNDS, OXIDES, 
EROSION 

HEATt 

( u) 

tOENTlF[ERS: 1963, x-20 SPACECRAFT, ZIRcONtUM DIOXIDE, 

NOSE CAPS ( U l 

NOSE CAP DEVELOPMENT • ROCKET ENGINE MATERIAL EVALUATION, 

UNCLASSIFIED 015'¼16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

AD-�32 6J9 
GARRETT CORP LOS ANGELES CALIF AIRESEARCH MfG DlV 
DESIGN CONCEPTS FOR RELIABILITY HYDROGEN COOLING 
EQUIPMENTS AND HYDROGEN TANK PRESSURE CONTROLS BOEING 
OYNA•SOAR 1 (U) 

llSP SAWYER,T, E, ;aUSCH,E, F, ;· 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DEsCRJPTORs: (•BOOsr�GL!DE VEHICLES, COOLING AND 
VENTILATING EQUJPHENTl, l•CODLING AND VENTILATING 
EQUIPMENT, aoosr-GLIOE VEHICLES), SPACECRAFT CABINS, 
HEAT EXCHANGERS, GLYCOLS, CRYOGENICS, TEMPERATURE 
CONTROL, HYDRAULIC FLUIDS, COOLANT PUMPS• COOLANTS, 
VALV£S, RELIABIL!TY1 PRESSURE REGULATORS, HYDROGEN,· 

LIQUEFIED GASES (UI 
IDENTIFIERS: 1963, x�2a SPACECRAFT (U) 

UNCLASSIFIED OIS�l6 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 01S�l6 

AD-�32 637 
SUNDSTRAND AVIATION-DENVER COLO 
DESIGN DEVELOPMENT TEST STATUS, IUI 

OESCRlpTIVE NoTE: MoNTHLY REPT,, No, 2 FOR 30 Nov 61,· 
�EC 61 16P WERNER,R, 0, I 

REPT, NO, 2 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE:- IN COOPERATlON WITH BOEING ca ••

SEATTLE, WASH, SEE AD-�32 6�8, 

DESCRIPTORS: (•BOOST•GLIDE VEHICLES, AUXILIARY POWER 
PLANTS,· MANNED SPACECRArT, RESEARCH PROGRAM 
AOHIN!STRATION, DESIGN, HYDRAULIC PRESSURE PUMPS, 
HYDRAULIC SEALS, GEARS, PLASTIC SEALS, HALOCARBON 
PLASTICS, TITANIUM ALLOYS1 METAL PLATES, GAS GENERATING 

SYSTEMS, COMBUSTION CHAMBERS (UJ 

!OENTJFJERS: 19611 X•20 SPACECRAFT {U) 

DESIGN DEVELOPMENT TEST STATUS, 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL N01 015�16 

A0--'132 63'1 
BOEING CO SEATTLE WASH 
INSULATED PANEL DEVELOPMENT DYNA-SOAR .. RADIANT 
STATIC STRENGTH ANO ACOUSTIC VIBRATION TESTING, 

OCT 63 208P DARCY,KENNETH E• : 
REPT• N01 D2 80080 SECTION 1 

CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

OESCRIPTORS: (•HEAT SHIELDS, BoosT-GLIDE VEHICLES), 
c•REFRACTORY METALS +  ALLOYS, PROTECTIVE TREATMENTS), 
(•STRUCTURAL PARTS, HANNEO SPACECRAFTl, RESEARCH PLANES, 
THERMAL INSULATION, REENTRY VEHICLES, MQLYBDENUH 
ALLOYS, NICKEL ALLOYS, NIOBIUM ALLOYS, ALUMINUM ALLOYS, 
NOISE, VIBRATION, AERODYNAMIC HEATING, ATMOSPHERE ENTRY, 

SIMULATION, ACCELERATION, LOADING tHECHANlCSJ, COATINGS, 
SILICJOES, EROSION, OXIDATION, CERAMIC FIBERS, 
MECHANICAL FASTENERS, EXPERIMENTAL DATA, ENVIRONMENTAL 
DATA, ENV[RONHENTAL TESTS, SONIC FATIGUE, AERODYNAMIC 
LOADING (UJ 

IDENTJFtERS: 1963, X•20 SPACECRAFT, MOLYBDENUM ALLOY 
a.s Tl, N]OBIUH ALLOY D�3b1 ALUMINUM ALLOY SOS2,
EROSION SHIELD (U) 

THERMAL, SONIC, AND LOAD TEST DATA ON EROSION SHIELD AND 
INSULATED PANEL ASSEMBLIES OF THE DYNA•SOAR GLIDER TO 
EVALUATE THE EFFECTS OF BOOST AND RE-ENTRY ENVIRONMENTS, 

VOL, J, SEC 1, 

UNCLASSIF'IED 



UNCLASSIFIED 

CDC REPORT 81BL10GRAPHY SEARCH CONTROL NO. 015'¼16 

AD•'i32 632 
ELECTRO-MECHANICAL RESEARCH INC SARASOTA FLA

X-20 ACCEPTANCE TEST REQUIREMENTS FOR SIL•
MAY 63 97P 

REPT• NOe EMR7660 68 

UNCLASSIFIED REPORT 
NO FOR I� 

SUPPLEMENTARY NOTE: 

I U I 

DESCRIPTORS: (•GROUND SUPPORT EQUIPMENT. BOOST•GLIDE 
VEHICLES), [•BOOST•GLIDE VEHICLES, GROUND SUPPORT 
EQUJPMENT), SPiClFICATIONS, TEST METHODS, TEST EQUIPMENT. 
IELECTRONlCSI, HANNED SPACECRAFT, MILITARY 
REQUIREMENTS (UJ 

IDENTIFIERS: 1963, X•20 SPACECRAFT, INTEGRATED 

SYSTEMs IU) 

THESE TEST REQUIREMENTS WILL FULFILL SPECIFICATIONS 
AS STATED IN THE BOEING DOCUMENT. NO. 02• 
80396, PARAGRAPH 11.1 AS REQUIRED BY 02soss-1 ANO 
02-aoss-o, INSOFAR AS THEY PERTAIN To SUBSYSTEM AND
SYSTEM ACCEPTANCE TESTING OF THE X-20 SEATTLE
SYSTEH INTEGRATION LABORATORY (SIL) ROUND
STATION. (AUTHOR) IU) 

UNC�ASSlfIED 01S�l6 



UNCLASS1FIEO 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015qJ6 

AD-q32 b30 
TRW INC CLEVELAND OHIO 
FAILURE MODE AND EFFECT ANALYSIS - REACTION CONTROL 

POWER COMPONENT, DYNA SOAR NO, 11 

FEB 62 IV 8EATTY 1 H. �. ,JR,: 
REPT• NO, ERq770 

PROJ: 516 808950 08 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

( u )

DE5CRIPrOR5: l•B005T-GLJOE VEHICLESa CONTROL SYSTEMS), 
CONTROL JETS1 RELIABILITY, GAS GEN�RATING SYSTEMS, CHECK

VALVESa VALVES, INJECTORS, TRANSDUCERS, PRESSURE 
REGULATORS, ClRCUtTS, RELIABILITY (ELECTRONJCSl 1

ELECTRONIC EQU!PME�T, LIQUEFIED GASES, HYORDGEN, OXYGEN, 
MALFUNCTIONS, PROPELLANT CONTROL IUl 

IDENTIFIERS: 1962, X-20 SPACECRAFT, REACTION CONTROL 
SYSTEMS (UJ 

FAILURE MODE AND EFFECT ANALYSIS REACTION CONTROL POWER 

COMPONENT, DYNA SOA9 NO, 1, 

UNCLASSIFIED 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 01S'fl6 

AD•'Ll2 628 
SUNDSTRAND AVIATION-DENYER COLO 
DYNA-SOAR ACCESSORY POWER UNIT DEVELOPMENT TEST 

STATUS, 
HAY 62 93P 

REPT• NO, OSR 7 
RAND,L, T, i 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST-GLIDE VEHICLES, AUXILIARY POWER 

PLANTS), FAILURE (MECHANICS), BOOSTGLIDE VEHICLES, 
MANNED SPACECRAFT, SCHEDULING, VIBRATION, GEARS, 
CONTAINERS, CATALYSTS, QUENCHING, INJECTORS, FUEL 
INJECTORS, VALVES, SERVOMECHANISMS, CONTROL SYSTEMS, 
TURBINE WHEELS, FUEL SYSTEMS, TEMPERATURE, COMBUSTION

( u) 

CHAMBERS, HYDRAULIC PRESSURE PUMPS (UI 
IOENTJFlERS: 1962, GEAR BOXES, X-20 SPACECRAFT (UJ 

DYNA-SOAR ACCESSORy POWER UNIT DEVELOPMENT TEST STATUS, 

UNCLASSIFIED 01S'116 



UNCLASSIF'IEO 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015�16 

A0-�32 626 

BOEING CO SEATTLE WASH 
X•ZD TERMINATION ENGINEERING DOCUMENTATION, VOLUME 
I I I • 

DEC 63 1V 
CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 
NDFORN 

SUPPLEMENTARY NOTE: 

IU I 

DEsCR1PToRs: (•BoosT-GLIOE VEHICLES, REsEARCH PROGRAM 
AO�lNISTRAT[ON11 MANNED SPACECRAFT, GROUND SUPPORT 
EQUIPMENT, INSTRUMENTATION, ELECTRONIC EQUIPMENT, 
AIRBORNE, PROCUREMENT, SPECIFICATIONS, CORRECTIONS, DATA 
PROCESSING SYSTEMS, QUALITY CONTROL, MAGNETIC TAPE, 
RECORDING SYSTEMS, MAGNETIC RECORDING SYSTEMS IUI 

IDENTIFIERS: 1963, X•20 SPACECRAFT CU) 

X•20 TERH1NATI0N ENGINEERING DOCUMENTATION, VOLUME 
I I I • 

UNCLASSIFIED 01Slfl6 



uNCLAssIF1EO 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 01S�l6 

AD-�32 622 
BOEING CO SEATTLE WASH 
NOSE CAP DEVELOPMENT • DYNA•SOAR PLASMA JET TESTS • 
SECTION �. (U) 

ll�P OAKES,W. G, ;NAHATAME,T• I 
JOHNSON1C1 R• l 

REPT• NO• D2 80083 
CONTRACT: AF33 657 7132

UNCLASSJFJED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: ( ♦NOSE CONES, BOOST•GLIDE VEHICLES), 
MANNED SPACECRAFT• AIRPLANE NOSES, HEAT SHIELDS, 
ZIRCONIUM COMPOUNDS, OXIDES, CERAMIC MATERIALSt MODELS 
(S1MULATIONSI, ATMOSPHERE ENTRY, AERODYNAMIC HEATING, 
THERMAL STRESSES, MODEL TESTS, PLASMA JETS, 

HEMJSPHERJcAL SHELLS, HlGH TEMPERATURt RESEARCH IU) 
IDENTIFIERS: 1963, X•20 SpACECRAFT, NOSE CAPS IU) 

A SU8SONIC•SPLASH ARC•PLASMA TEST FACILITY WAS 
UTILIZED TO PERroRM FIFTEEN x-20 NOSE CAP SPECIHE� 
TESTS• THE SPECIMENS WERE SUBJECTED TO A 
SIMULATED RE-ENTRY HEAT-FLUX. NOSE CAP SPECIMENS 
ARE BEING TESTED FOR TWO PRIMARY REASONS: Ill TO 
0BTA1N THERMAL GRADIENT OATA IN THE NOSE CAP 
STRUCTURE TO GORRELATE ANALYTICAL PREOICTIONSt AND 
(21 TO DEMONSTRATE THE ABILITY OF THOSE 
STRUCTURAL CoNCEPTS SELECTED To WITHSTAND A 
SIMULATED RE•ENTRY THERMAL ENVIRONMENT• THREE 
BAStC STRUCTURAL CONCEPTS, DEStGNATED CONCEPTS A 1 B 1

AND C OF THE REINrORCED • ZIRCONIA NOSE CAP 
DESIGN WERE SUBJECTED TO TEST, STRUCTURAL 
CONCEPT A SPECIMENS WERE FABRICATED JN BOTH 31N 1 

AND B IN• DIAMETER SIZES• CONCEPTS 8 ANO C 
WERE FABRJCATEO fOR TEST JN THE THREE INCH SIZE ONLY• 
UPON COMPLETION OF THE CONCEPT A, 8 1 ANO C 
TEST SERIES, AND TWO FULL•SCALE HODEL TESTS JN THE 
BOEING JET LAS ROCKET FAC1LITY 1 DATA AND 
SPECIMEN ANALYSIS INDICATED A NEED FOR ADDITIONAL 
STRUCTURAL ANO MATERIAL DEVELOPMENT TESTS1 A 
POST•TEST lNSeECTJON OF VARfOUS SPECIMENS REVEALED 
EVfOENCE Or MOOERATE MATER[AL DELAMINATlON ANO 
THERMAL' CRACKtNG• AODITlONAL MATERIAL AND 
STRUCTURAL DEVELOPMENT TESTS WAS UNDERTAKEN ON 
CONCEPT A. THESE SPECIMENS ARE NOTED rOR 
JDENTJFICATJON PURPOSES AS CONCEPT A•M1 BUT STILL

INVOLVE ONLY �!NOR VARIATlONS OF THE CONCEPT A 
MATERIALS AND CONFIGURATION• (AUTHOR) (U) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DDC REPORT B[BL[OGRAPHY SEARCH CONTROL NOe 015'+16 

AD--"+32 619 
B0E[NG CO SEATTLE WASH 

FUSION WELOING OF SUPER ALLOYS, 
JAN 6"+ 85P CRANE,C• H• 

REPT• NO. 02 80279 

CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 
NOfORN 

SUPPLEMENTARY NOTE: 

( u) 

DESCRJPToRs: (•BoosT�GLIDE VEHICLES• STRUCTURAL PARTS>, 

!•STRUCTURAL PARTS, NICKEL ALLOYS>, C•NICKEL ALLOYS, 
ARC WELDING), ARC WELDS, HEAT TREATMENT, TENSILE 
PROPERTIES, SHEAR STRESSES, WELDING Roos, CHROMIUM 
ALLOYS, COBALT ALLOYS, FRACTURE (HECHANICSl 1 MANNED 
SPACECRAFT, RESEARCH PLANES (U) 

lOENTlFIERS: 196"+, X•20 SPACECRAFT (U) 

FUSION WELDING OF SUPER ALLOYS, RENE FOR THE DYNA• 
SOAR• 

UNCLASSIFIED 015'+16 



DDC REPORT BIBLIOGRAPHY 

AD--1.\32 617 
BOEING CO SEATTLE WASH 
MISCELLANEOUS COATING DATA, 

DEC 63 �qp LEGAN1D• J. f 
REPT• NOe 02 81118 
CONTRACT: AF33 6S7 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

(U) 

DESCRIPTORS: ,•soosT-GL(DE VEHICLES, REFRACTORY METALS7 
ALLOYSI, l•REFRACTORY METALS • ALLOYS, COATINGSI, 
MOLYBDENUM ALLOYS, NIOBIUM ALLOYS, OXIDATION, SILICIDES, 
MANNED SPACECRAFT, RESEARCH PLANES, EMISSIVITY, 
ATMOSPHERE ENTRY, SIMULATION, TIME, TEMPERATURE, 

AERODYNAMIC HEATING (U)

IDENTIFIERS: (•600ST-GLIDE VEHICLES, REFRACTORY 

METAL ALLOYS>, <•REFRACTORY METAL ALLOYS, 
COATINGS), HOLYBDENUM ALLOYS, NIOBIUM ALLOYS, 
OXIDATION, SILJCIDES, MANNED SPACECRAFT, 
RESEARCH PLANES, EMISSIVITY, ATMOSPHERE ENTRY, 
SIMULATION, TIME, TEMPERATURE, AERODYNAMIC 
HEATING IU) 

MISCELLANEOUS COATING DATA ON COATED REFRACTORY ALLOYS FOR 
THE DYNA-SOAR, 

UNCLASSIFIED 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL N01 015�16 

A0 ... '+32 blS 

BOEING CO SEATTLE WASH 
JNSULATEO PANEL DEVELOPMENT DYNA-SOAR, 

OCT 63 290P DARCY,KENNETH E. 
REPT. NO, D2 80080 SEC, 1 
CONTRACT: AF33 657 7132 

UNCLASSJflED REPORT 
NufORN 

SUPPLEMENTARY NOTE; 

( U I 

OE5CRJPyOR5: (•HEAT 5HJELDS1 BOOsT-GLIDE VEHICLES>, 
(•STRUCTURAL PARTS, MANNED SPACECRAFT) 1 RESEARCH PLANESt 
ENVIRQNMENT�L TESTS, ATMOSPHERE ENTRY, SIMULATION• 
AERODYNAMIC HEATING, EXPERIMENTAL DATA (U) 

IDENTIFIERS: 1963, X-20 SPACECRAFT (U) 

DYNA-SOAR INSULATED PANEL DEVELOPMENT• TEMPERATURE 
DATA, VO• 11 1 SEC, I• 

UNCLASSIFIED 0 l 5 1"16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

A0•'+32 613 
BOEING CO SEATTLE WASH 

MATERIAL oEVELOPHENT PROGRAHSt CERAMICS, x-20, (U) 

DEC 63 2Op aRESLlCH1F• N, tJR,I 
REPT• NO, D2 80282 
CoNTRACr: AF33 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (tR�SEARCH PLANES, CERAMIC 
MATERIALS), CERAHlC COATINGS, EMBEDDING 
SUBSTANCES, LANDING GEAR, ANTENNA COMPONENTS• 
CEMENTS, CHROHJUH COMpOuNos, CHROMIUM (Ill) 
OXIDE, OXIDES, MAGNESIUM OXIDES, ALUMINA, 

SILICON DIOXIDE 
IDENTIFIERS: •X�2□ SPACECRAFT, CHROMIUM 3 

OXIDE 

CONTENTS: CERAHIC LEADING EDGESI ANTENNA 
WINDOWS: FABRICATION OF HAGNESIUH OXIOEl AND 
POTTING OF HAIN LANDING GEAR SKID. 

UNCLASSIFIED 

IU I 

< U I 

( u, 

□ 15�16



SUNDSTRAND AVIATION-DENVER COLO 
HODEL 971 APU AND COMPONENT TESTING. 

JAN 62 2'1p 
REPT. NO. OSR .3 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE! 

CU I 

DESCRIPT�RS: C•BOOST GLIDE_VEHICLES, AUXlLIARV POWER 
PLANTS), MANNED SPACECRA�T, PERFORMANCE CENG!NEER!NG>, 
HYDRAULIC PRESSURE PUMPS, SERVOMECHANlSHS, VALVES, 
TITANIUM ALLOYS, VANADIUM ALLOYS, CHROMJUM ALL0YS1
ALUMINUM ALLOYS, HYDR6GENATION: AGING lMATERIALSl, 
HARDNESS: TENSILE PR0PERTJE5: CONTROL SYSTEMS: 
TEMPERATURE, SPEED REGULATORS (Ul 

IDENT1FIERS1 Jq62: x-20 SPACECRAFT; TITANIUM ALLOY 
0120 VCA CUl 

MODEL 871 APU AND coM;oNENT TEST1NG. 

UNCLASsJF1Eo 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY 

AD-�32 607 
BOEING CO SEATTLE WASH 

SEARCH CONTROL NO. Ol5�l6 

LEADING 
JUN 

REPT. NO. 
CONTRACT: 

EDGES DEVELO�HENT - DYNA SOAR. 
63 IV BoWERs:o. A, I 

02 eooe.s 

AF33 657 7132 

UNCLASSIFIED REPORT 
NOFORN. 

SUPPLEMENTARY NOTE! 

DESC�IPTORS1 <•BOOST-GLIDE VEHICLES, LEADING EDGEI: 

CU l 

HANNED_SPACECRAFT: WINGS: HEAT SHIELos. MOLYBDENUM 
ALLOYS, HEA! RESISTANT METALS·+ �LLOYS, AIRPLANE PANELS, 
HODEL TESTS, MODELS ISJHULATIONl t AERODYNAMIC LOADING, 
ASCENT TRAJECTORY: ACOUST t CS: ATMOSPHERE .ENTRy: 
AERODYNAHIC ;HEATING: THERMAL STRESSES: VtBRATtos: 
·PRESSURE, TEST METHDDS: PLASMA JETs: HEAT TRANSFER:
BOUNDARY .LAYER: GAS FLOW: STRUCTURES: ANALYSJs:
SJLICIDES. AIRFRAHEs: DELTA WINGS, ATTACHMENT: HIGH
TEMPERATURE RESEARCH; MOLYBDENUM COMPOUNDS CU) 

IDENTIFIERS! lq6J: x-20 SPACECRAFT: LEADING ·EoGE CUI 

LEADING EDGE DEVELOPMENT - DYNA SOAR, 

UNCLASSIFIED 015'l16 



UNcLASSJF'JED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. Ol5'+1b 

AD-'+32 585 
BOEING CO SEATTLE WASH 
MISCELLANEOUS NON-METALS DATA; 

o�c b3 ?9p LEGAN:o. J, 
REPT, NO, 02 81119 
CONTRACT: Af33 -657 7132 

UNCLASSIFIED REPORT 
NOF'ORN 

SUPPLEMENTARY NOTEt 

( U l 

DESCRIPTORS: (•BOOST-GLIDE VEHICLES, MATERJALSI, 
C•TRANSPAR�NT PANELS; GLAss,: !•GLASS� SILICON 
COHPOU�OSI, OXl�ES, MANNED SPAC�CRAFT, RESEARCH PL�NES, 
'JOINTS, GASKETS, GLASS TE�TILES, METALLIC 'TEXTILES, 
COATINGS� BONDING: SEALS 1STOPPERS1 1 FUNGUSPROOF'ING, 
EXPANDED PLA5Ttcs: rs6cYANATE .PLASTICS, CERAMIC 
COATINGS: ·THE�MAL INSULA!tON: GLASS SEALS: METAL S�ALS: 
PLASTIC SEALS 1 CORROSlgN, WAVEGUIDES, R�BBER SEALS, 
NJCKEL ALLOYS, "SPRING�, CHROMIUM ALLOYS, COBALT ALLOY CUI 

lDENTJF'IERS: 1963: x-20 SPACECRAFT: RENE '+1 
IALLOYI ( u) 

MISCELLANEOUS NON-METALS oATA, DYNA-SOAR, 

UNcLASSJFJEo 



UNcLASSIF'IED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL ND, 015�16 

A0-'f32 5�b 

BOEING CO SEATTLE WASH 
DEVELOPMENT OF OXIDATION RESISTANT COATINGS FOR 
COLUMBIUM ALLOYS-VACUUM pACK PROCESS, 

DEC b3 iv DRlESaACH,w, GLEN I 
REPT, NO, 
CONTRACT: 

02-a t I oe-2

Af 33C6571-.tt32 

UNCLASSIFIED REPORT 
UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: 

( u, 

DESCRIPTORS: C•NloBIUH ALLOYS: PROTECTIVE TREATMENTS), 
l•COATtNGS: OXIDATION): BoOSTGLIDE VEHICLES; H�NNED 
SPACECRAFT; RESEARCH PLANES, TIME, TEMPERATURE, 
EMISSIVITY, AQDJTtVES: N1cKEL: TUNGSTEN: ALUMINUM; 
MANGANESE; TITANJuH: THICK�Ess: MANUFACTURIN� METHODS, 
SILICIDES, TITANIUM ALLOYS, ZtRCONJUH ALLOYS, TANTALUM 
ALLOYS IU) 

IDENTIFIERS! 1963: x-20 SPACECRAFT, NIOBIUM ALLOY D-
3b, NIOBIUM ALLOY FS-B2 CU l 

DEVELOPMENT OF 0XJDAT10N RESISTANT COATINGS FOR NIOBIUM 
ALLOYS: VACUUM PACI< P�ocEsS' VOL. I I I 

UNCLASSIFIED 



uNcLASSIF'IED 

DDC REPORT BIBLIOGRAPHY SEARCH ·CONTROL NO. OlS�lo 

Ao-•u2 s� .. 
BOEING CO SEATTLE WASH 
RESISTANCE WELDING SUPER ALLOYS, 

JAN o.. t65p CRANE;C, H, 
REPT. NO. 
CQNTRACTt 

02 ao27s 

AF'33 0S7 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEHENTARY NOTE! 

CU l 

DESCRIPTORSf !•BOOST-GLIDE VEHICLES, STRUCTURAL PARTS), 
(•STRUCTURAL PARTs, NICKEL ALLOYS), c•NICKEL ALLOYS, 
RESISTANCE WELDING): HANNED SPACECRAFT, RESEARCH PLANES, 
SPOT WELDl�G, CHROMIUM ALLOYS: COBALT A�Lovs: -
ELECTRODES, PRESSURE, ELEcTRIC CURRENTS, HEATING, HEAT 
TREATMENT� SPOT WELos: MECHANICAL PROPERTIES: INDUSTRIAL 
EQUIPMENT� DIGITAL cOHPUTERS: AUTONATJON; FOILS, WELDING 
Roos: FATIGUE (HEC�AN!CS): V!BRATl�N; HETALL�GRAPHY, 
TENSILE PROPERTIES, SHEAR STRESSES, STRESSES, GRAIN 
BOUNDARIES: MELTING: FRACTURE CMECHANICSI (Ul 

IDENTIFIERS: 196 .. : x-20 SPACECRAFT, RENE .. 1 
(ALLOY> 

RESISTANCE WELDING SUPER ALLOYS, RENE' q1, FOR THE 
·DYNA•SOAR,

UNCLASSIFIED 

CU I



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL -NO. 015�16 

AD-�32 5�2 

BOEING ·co -SEATTLE WASH 
STRUCTURAL RELIABILITY OF COM�ONENTS USING BRITTLE 
MATERIALS - STRENGTH ANALYSIS, CU) 

OEC -63 IV SpRUfLL,C, E, 
REPT, NO, AST EIR!3�31 REV, A 

UNCLASSIFIED REPORT 
DISTRIBUTION! NO FoREfGN, 

SUPPLEMENTARY NOTE: MICRO�ILH ONLY, 
- -

DESCRIPTORS! C•BRfTTLENESS, STRUCTURES), !•STRESSES, 
MATHEMATICAL ANALYSIS): 'STRUCTURAL PA�Ts: NOSE CONES: 
REENTRY ·VEHICLES, B00STGLtDE VEHICLES, MANNED 
SPACECRAFT; RESEARCH PLANES, ·sTATlSTICAL ANALYSIS: 
PROGRAMMING (COMPUTERs1: FAILURE CHECHANICS): THEORY: 
DISTRIBUTION THEORY CU) 

IDENTIFIERS: 1963: �-20 SPACECRAFT: WEIBULL 
THEORY CU) 

-STRUCTURAL RELIABILITY OF COMPONENTS USING BRITTLE
MATERIALS ·5TRENGTH ANALYSIS,

UNCLASSIFIED 015�16 



UNCLASslF'IED 

DDC REPORT BIBLtOGRAPHY SEARCH CONTROL NO, 015'+lb 

AD-'f32 5'f0 
GARRETT CORP LOS ANGELES CALIF AIRESEARCH MFG DIV 
OYNAHIC ANALYSIS DATA BOtlNG DYNA SOAR COOLING 
EOUIPHENTS, (UI 

DEC b3 IV 

REPT, NO, DS 7'+RREV, 3 
CHE5SMORE,G, 

UNCLASSIFIED REPORT 
NOF'ORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: t•BOOST-GLIDE VEHICLES, COOLING + 
VENTILATING EQUIPMENT): CHECK VALVES: HYDROGEN: GLYCOLS, 
PRESSURE REGULATORS: TRANSDUCERS, PNEUMATIC VALVES: HEAT 
EXCHANGERS: COOLANT PUMPS: TEHPERATURE CONTROL: COOLING 
FANS: HYORAULlC fLU1os: PERFORMANCE (ENGINEERING!; 
SPEClF'IC�TIONS: DESIGN: SpACECRAF'T CABINS; COOLING; 
COOLANTS, WATER 

IOENT!FlERS: l�b3: x-20 SPACECRAFT 

DYNAMIC ANALYSIS DATA BOEING DYNA SOAR COOLING 
EQUIPMENTS, 

UNCLASSIFIED 

I U l 

( u) 

015'+1b 



UNcLASstFIEo 

DDC REPORT erBLJOGRAPHY SEARCH CONTROL NO. 0l5�lb 

AD-�32 538 

BOEING CO SEATTLE ·wASH 
DUCTILITY OF "SILtCIDE-COATED TZM MOLYBDENUM ALLOY, 

DEC 
REPT 1 NO. 
CONTRACT! 

b3 lV STACY:J. T, 
02 80275 
AF33 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

( u ) 

DESCRIPTORSt (eMOLYBDENUH ALLOYS, DUCTILITY): C•RESEARCH 
PLANES: MOLYBDENUM ALLOYS1: CERAMIC COATJNGS: SIL1CIOE5 1 

MANNED SPACECRAFT: sOOSTGLIDE VEHICLES, TITANIUM ALLOYS, 
TENSILE PROPERTIES; STRESSES: STRAtN CMECHANlCS): lHPACT 
SHOCK: DEFORMATION, REPORTS, ·sHEETS 1 HEAT T�EATHENT, 
FRACTURE (HECHANtcs1, MECHANICAL PROPERTIES, PLASTIC 
COATINGS, ACRYLIC RESINS, EPOXY PLASTICS, CONTROLLED 
ATMOSPHERES (Ul 

IDENTl�IERS! MOLYBDENUM ALLOY TZM 1 MOLYBDENUM ALLOY 
1 0.STI, x-20 SPACECRAFT: lqb3: BEND TESTS CUI 

'THIS DOCUMENT CONTAINS 21 lNFORHAL INTERNAL REPORTS 
ISSUED BY "THE ·x-20 MATERIALS AND PROCESSES 
STAFF cONcERNtNG "THE 'ROOM-TEMPERATURE DUCTILITY OF 
SILICIDE COATED MOLYBDENUM, ESPEClALLY THE TzM 
ALLOY. THE PROBLEM OF THE DucTIL[TY Of SILICIDE
COATED H0-,5Tt ANO ·TzH HoLYBOENUH ALLOYS HAS 
BEEN THE OBJECT Of NUHERJOUS tNVEST]GATlONS SINCE 
EARLY IN THE x-�o PROGRAM. THE INFORMAL REPORTS 
SUHHARIZEO HEREJN EITHER PRESENT OR REFER TO HOST OF 
THE WOR� ·DONE ·EXCEPT FOR"•THE MOST RECENT ANO: 
APPARENTlY; "THE MOST SUCcESSFUL, ONE Of THE 
PROBLEMS ·wHICH CONTINUED 'TO PLAGUE THIS WORK WAS A

DEFINITION ·OF OUCTJLtTY AND HOW HUCH OF WHAT KIND OF 
DUCTILITY WAS NEEDED. THE CONCEPT OF THE DUCTllE
BRITTLE TRANSITION TEMPERATURE WAS A NEW ONE IN THE 
DESIGN OF AIRFRAME STRUCTURE, Also. THE FAC! "THAT 
MOLYBDENUM ALLOYS ARE STRAIN-RATE SENSITIVE, l,E, THE 
DUCTtLE-BRJTTLE TRANSIT!oN 'TEMPERATURE 15 �EpENDENT 
ON THE SPEED.OF "TESTING, WAS NEW TO DESIGN, ALSO. 
CONSEQUENTLY, THREE DIFFERENT "TESTS WERE EMPLOYED 
IN HOST OF THE WORK REPRESENTED JN TH]S RE�ORTl 
·TENSILE "TESTS "FOR THE SLOWEST STRAIN R�TES 1 BEND
TESTS 'FOR "SOMEWHAT HIGHER STRAIN RATES, AND JHPACT
TESTS "FOR THE HIGHEST· STRAIN RATES, IT WAS
EVENTUALLY DETERMINED BY A STRESS GROUP THAT THE
LOADING RATE COULD BE SUCH THAT· THE YIELD STRENG!H
HIGHT BE REACHED IN ONE-HALF A SECONDI THEREFORE,
THE STRAIN RATE WOULD BE ABOUT 0.21 IN,/lN./MlN, AT
ROOM TEMPERATURE FOR TZH. (AUTHOR) CUI 

uNcLASsJFIED 015�16 



UNcLASSJF'IEo 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

Ao-�32 371 
BOEING CO SEATTLE WASH 
A THECHNICAL oEScRIPTJON OF ADVANCED CRYOGENICS 
SERV t CI NG ·SYSTEMS, f U l 

JAN 6� IV FLASH:P. N. ICARTER.H. 
rJTCH,J, I 

REPT, NO, D2 81025 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE1 

DESCRIPTORS! l•CRYOGENICS7 HANDLING): LIQUEFIED GASES, 
HYoRO�EN, OXYGEN; NJTROG�N: TRANSPoRTATlo�; :STORAGE 
T ANl<S • PUMPS, ·FUEL PUMPS, HEAT EXCHANGE RS t 'CONTROL 
SYSTEMS: PIPES: .CRYOGENIC STORAGE DEVICES, LIQUID ROCKET 
rUELS: Ll0UID ROCKET oxrorzERs: OXYGEN.EQUIPMENT CUI 

IDENTlrJERSt 196�: x-20 SPACECRAFT (U) 

NEWLY DEVELOPED ·sYsTEHS roR HANDLING CRYOGENs ARE 
AVAILABLE FROM "THE x-2 coYNA-SOAR) PROGRAM, 
THESE ·sYSTEHS ARE oESJGNED FOR SERVICING SPACE 
CRAFT WITH .LIOUlo HYDROGEN; NITROGEN: AND OXYGEN 
DURING COUNTDOWN, THEIR CAPABILITIES SHOULD MEET 
THE REQUIREMENTS IN MANY AREAS WHERE CRYOGENS ARE 
us ED, ·THE x-20 GLIDER USED -cRYOCiEN IC HYDROGEN, 
OXYGEN· ANO NITROGEN IN ITS ENVIRONMENTAL CONTROL ANO 
POWER GENERATION SUBSYSTEMS, PRECISE ·cRYOGEN 
CONDITIONS OR PRESSURE ANO TEMPERATURE WERE 
E5TABLISHED AND sUsTAINED IN T�E TANKS OVER LONG 
'PERIODS OF TIME FROH A REMOTE LOCATION TO ENABLE 
SATISFACTORY OPERATION OF 'THE SUBSYSTEMS THRoUCiHOUT 
THE SPACE FLIGHT HJSSION, "THE SERVICING SYSTEMS 
FOR THE 3 CRYQCiENS ARE S1HILAR IN THEIR OVERALL 
CONFIGURATJONt THEREFORE: EACH SYSTEM HAS THE 
FLEXIBILITY TO HANDLE HORE THAN ONE CRYOGEN, THE 
SERVICING SYSTEMS PRESENTED ARE THOSE USED To SUPPORT 
THE BOOSTER-LAUNCHED X-2o GLIDER AT AFHTC, THE 
SAME EQUIPHENTS_ARE U5ED FOR THE e-sz .LAUNCHED 
GLIDER AT AFFTC, BuT HAVE PHYSICAL INSTALLATION 
DlFFERENCES. THESE SYSTEMS HAVE THE FOLLOWING 
SPECIAL FEATURES WHICH INCREASE THEIR POSSIBLE AREAS 
OF USEJ Cll MOBILITY: 121 RELIABILITY 
ENG1NEERE01 (3) HANUA) ·OR AUTOHATJC ELECTRlCAL 
CONTAOLl AND C�I F'LEXIBILlTY. (AUTHOR> fUI 

UNCLASSIFIED 



UNCLASSIFIED 

DOC REPORT BIBLrOGRAPHY SEARCH CONTROL NO, 015�16 

AD-�.32 201 
RAYTHEON CO WALTHAM MASS 
x-20 tDYNA-SOARI CoMMUN[cATtoNS AND TRACKtNG
SUBSYSTEM,

HAR 6� 1V 
REPT, NO. CR6� �oa 27 1 
CONTRACT: AF'3J 657 713� 

UNCLASStF'lED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

'u) 

DESCRIPTORS! C•GROUNO SUPPORT EQUlPHENT, PERFORMANCE 
(ENGINEERING),; l•BoOsT-GLIDE VEHICLES, GROUNo SUP�ORT 
EQUIPMENT): MANNED SPACECRAFT: SUPERHIGH FREOUENCY t 

ULTRAHIGH_F'REQUENcY7 c BAND, TRANSPONOERS, TEsTs: RADIO 
RECEIVERS, RAotOF'REQUENCY INTERFERENCE, HlLITARY 
REOUIREHENTS (UI 

IOENTIFIERSt Jq6�: X-20 SpACECRAFT: COMMAND 
DEcOOER CU> 

THE QUALIFICATION AND ELECTRoMAGNETtc INTERFERENCE 
CRFII TEST DATA ARE PRESENTED ON THE FOLLOWlNG 
SUBCONTRACT AIRBORNE UNITS OF THE X-20 
COMMUNJCATIONS ANO 'TRACKJNG SUBSYSTEM: SHF 
COMMAND' DECODER sEr: UHF COMMAND RECElVtNG SET, 
c-BANO TRANSPONDER, THE oUALtFICATION AND RF1
TEST' PROCEDURES ARE ALSO JNCLUDED 1 DEVELOPMENT

"TEST PROCEDURES ARE FURNtSHEO SEPARATELY (RCA
DOCUMENT NO. cR-6�-�oa-J1�1,. aUALlFlCATION
TESTS WERE PERFORMED ON H00ELS WHICH WERE OF THE
PROTOTYPE CONFIGURATION! TESTING WAS DONE BY THE
EoUIPHENT. MANUFACTURER, RFI TESTING 'TO MIL•
126600 WAS ALSO PERFORMED BY THE EQUIPMENT 
MANUFACTURERS THE ADDITIONAL TESTS REQUIRED BY 
ASNR-62-12 To COVER THE EXTENDED FREQUENCY RANGE 
FOR "THE CTS WERE PERFORMED BY RCA. (AUTHOR) 

UNCLASSIFIED 

( u) 



uNcLASSJFlED 

DDC REPORT B1BLlOGRAPHY SEARCH CONTROL NO, 015'+lb 

A0-'+32 008 
BOEING CO SEATTLE WASH 
PERFORMANCE OF OXIDATION RESISTANT COATINGS FOR 
COLUMBIUH ALLOYS: 

DEC b3 tv DREISBACH,w. GLEN I 
REPT, NO, D2 81111 
CONTRACT: AF33 b57 7132 

UNCLASSJF'!ED REPORT 
NOF'ORN 

SUPPLEMENTARY NOTE: 

( u) 

DESCRIPTORS! C•RErRACT�RY METALS + ALLOYS, PROTECTIVE 
TREATMENT): (•COATINGS, oxtDATIONI, MOLYBDENUM AL�OYS, 
TITANIUM ALLOYS, Z1RCON1UM ALLOYS, N10B1UH ALLOYS, • 
TANTALUM ALLOYS, H1G�TEHPERATURE RES�ARCH, OUCTIL!TY, 
STRAIN IM�CHANJCS1, SALT 5PRAY :ESTS, WATER VAPOR,.
SILICIDES, BOOST-GLIDE VEHICLES, MANNED SPACECRAFT, 
RESEARCH PLANES, EHtSSlVITY, TEMPERATURE CUI 

IDENTIFIERS: 1963: MOLYBDENUM ALLOY TZN; N!DBtUH ALLOY 
D-3b; NIOBJUM ALLOY rs-a27 X-20 SPACECRAFT (U) 

AN ANALYSIS WAS HADE OF THE HOOE OF FAILURE OF 
COATED 0-3b AND FS-82 RELATIVE TO THAT or TZM 
FOR ATMOSPHERIC PRESSURE TESTING IN AN oxv-AcETYLENE 
TORCH FLAME, JT WAS SHOWN THAT OXIDATION FAILURE 
OF' COLUHBIUM WAS Hue� HORE SEVERE THAN FA1LURE OF' 
MOLYBDENUM ANO THE HODES OF FAILURE ARE PRESENTED AND 
DISCUSSED, GAS ANALYSIS OF THE TORCH FLAME SHOWED 
THAT THE TEST ENVIRONHENT WAS OXIDIZING IN NATURE ANO 
THAT AIR ENTRAINMENT IS THE MAJOR FACTOR IN 
DETERMIN1NG THE NATURE OF THE COHBUSTION FLAME, 
BEND DUCTILITY EVALUATIONS FOR TZH AND D-3b 
WERE PERFORMED To oETERMfNE WHAT MINIMUM RAorus 
COATED MATERIAL COULD BE BENT TD WITHOUT OEGRADATlON 
OF ATMOSPHERIC PRESSURE OXIDATION RESISTANCE, THE 
FOLLOWING HIN!HUH BENO RAOlusES WERE DETERMINED! 1,5 
IN, FOR LOW TEMPERATURE cYCLE TZM, I0.00I ZN, 
COATING) 2 IN, FQR DUPLElC, "I HOURS AT 1850 F 
COATED TZM co.001 IN, COATING); ANO COAT n-3b 
10.0012 IN. COATING, b HoURS AT 1850 Fl. 
I AUTHOR) CUI 

UNCLASSIFIED Ol5"1lb 



UNcLASStFJEo 

ODC REPORT BIBLIOGRAPHY 

Ao-,..31 911 

MARTtN CO BALTJHORE MO 
(NO TtrLE). 

SEARCH CONTROL NO. Ol5�l6 

DESCRIPTIVE NOTE: 1NTERIM PROGRESS REPT 0 

AUCi 
REPT. NO, 
CONTRACT: 

60 73p 
'TN 0S7 60 
AFO,_. 1!1'+7 1,IO 

UNCLASSIFIED REPORT· 
NOFORN 

SUPPLEMENTARY NOTEt 

' u ) 

DEScRIPToRs1 ( ♦ BOOST GLfOE VE�ICLES, COMPATIBILITY), 
C•LAUNCH VE�ICLES (AEROSPACE): COHPATIBILITY): 
<•LAUNCHING SJTEs: eOCST GLIDE yEHICLE�,; ATTACHMENT; 

RESEARCH PROG9AM AOHfNJSTRATfON, WINDS, RELEASE 
HECHA�lsHS: INSTALLA'.loN: ·cHEcKOUT PROCEDUREs:_oESIGN, 
COSTS, coNrJGURATION, GROUND SUPPORT EQUIPMENT, BLASr, 
SPEClflCATJONs: ScHEDULJNG; EXPLOSION EFFECTS: 
FEASIBILJT't' -5TUDIEs7 EF'F'EcTIVENESS� MILITARY 
REQUJREMENTS, TEST FACfLlTlES (UI 

IDENTIFIERS! 1960: TITAN, x-20 SPACECRAFT <Ul 

'THE DYNA-SOAR J CONSISTS OF' A TITAN STAGE 
I BOOSTER: PITCH F1Ns: YAW FJNS, AN EXTENDED 
TRANSITION SECTloN: A TITAN STAGE rr: A 
TRANSITION SECTION AND A GLtO£R t TO UTILIZE A 
TITAN R+D.COHPLEX FOR TESTING ANO LAUNCHING THE 
DYNA-SOAR, SEVERAL AREAS Of·JNCOHPATIBILITY HUST 
BE RESOLVED: tl) 80TH PITCH ANO YAW 'FINS EXTEND 
WELL BEYOND 'THE LIMITS OF THE CURRENT ERECTOR• 
(2> THE DYNASOAR C0Nr1GURAT1oN 15 
APPROXIMATELY 25 'FEET HIGHER THAN THE CURRENT 
ERECTOR, (3) ·rHE OyNA.S0AR ,LAUNCH CLEARANCE 
ENVELOPE IS SUBSTANTIALLY LARGER 'THAN THE ·TITAN DUE 
TO THE FIN ANO GLIDER AREAS, 1�1 THE UMBILICAL 
TOWER rs TOO SHORT ·To SERVICE THE DYNA-SOAR 
CONFIGURATION AND rs LOCATED WITHIN 'THE LAUNCH 
CLEARANCE ENVELOPE, t51 eOTH THE HISSlLE: 
RELEASE SYSTEM ANO UHBILJCAL DISCONNECT SYSTEM HUST 
BE REDESIGNED BEcAuSE Of LAUNCH 'CLEARANCE PROBLEMS. 
ANY COMPLEX HODlrlcATION MUST MEET' CONFIGURATION AS 
WELL AS SYSTEM Re:autREHENTS! ( l l EQUIPMENT 
W1LL WITHSTAND 125-HeH WJNDS IN A SECURED· CONOIT[ON, 
121 EQUIPMENT WITH ENVJRoNMENTAL PROTECTION 
(CURTAJNS1 IN PLACE �UST PROTECT THE HlSSJLE IN 
bO-HPH WlNOS,(3) EQUIPMENT '+UST BE 
OPERATIONALLY CAPABL£ OF HANDLING THE GLIDER IN bO
MPH WINOS AND HAtNTAIN STRUCTURAL INTEGRITY IN GUSTS 
TO �O MPH. (�I OPERATING POWER ANO TIME WILL 
BE DESICiNEO FOR MAXIMUM LAUNCH CONOITIONS 0 

<AUTHOR) 

UNcl.ASSIF'IED 

< U I 



UNcLASSIF'lED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

Ao-"31 ,oe 
MARTIN CO BALTIMORE MD 
PRELIMINARY DYNA-SOAR PRoPULStON sue-SYSTEM TEST 
PROGRAM (DEVELOPMENT) 

't 2 I IP 

REPT, NO. ER1137 .. 
CONTRACT: AFO .. 6 .. 7 610· 

GREENAWALD,W 0 

UNCLASSJFIED REPORT 
NOF'ORN 

SUPPLEMENTARY NOTEt 

DESCRIPTORS! l•�OOST-GLIDE VEH!CLES 1 RESEARCH PRO�RAM 
AOHINISTRATIONI, ROCKET HoTORs, MANNED SPACECRAFT, 
LAUNCH ·vE�rCLES I AEROSPACE), SECOND STAGE MOTORS: 

'u) 

SEPARATION: MAlFUNCTIONS: DETECTORS. TEST METHODS: BASE 
FLow: EXHAUS! GASES: ROCKET MOTORS; (LIQUlD 
PRoPELLANTSI, ROCKET MOTORS 1SOLID PROPELLANTS), CAPTIVE 
TEsrs: HEAT SHIELDS CU) 

IDENTIFtERSt 1�62: X-20 SPACECRAFT (Ul 

THE TESTS DESCRIBED FALL INTo TWO GENERAL 
·cATEGORIEs: DEVELOPMENT TESTS AND VERIF'JCATION
"TESTS 0 THE DEVELOPMENT TESTING EFFORT 15 AIMED AT
SOLVING ·PROBLEMS ANO GATHERING lNFORMA!ION ASSOCIATED
WITHt STAGE I BASE HOT GAS CIRCULATION, STAGE
It ROCKET EXHAUST ·EFFECTS ON THE STAGE J
OXIDIZER TANK OOHE: ·THE MALFUNCTION DETECTION SYSTEM�
PREVALVES· AND ASSOCIATED CONTROL SYSTEM: LOW PRESSURE
PROPELLANT OUC!ING: �ROPELLANT COMPATIBILITY: STAQE
It HEAT SHIELD, AND THE PROPELLANT· PRESSURIZATION
SYSTEMS. VERJF'ICATJON TESTING INCLUDES GLIDER·
SOLIO PROPELLANT RoCKET BLAST ON THE STAGE Jr
HEAT SHIELD, AND ·TEHeERATURE CONDITIONING OF THE
EQUIPMENT COMPARTMENTS DURING THE PRE-LAUNCH PERIOD
OF THE COuNTOOWN AND IN VERTICAL TEST. (AUTHOR) 

UN CL A 5 S 1 f" I E D' . 

CUI 



uNcLASslFlEo 

UNCLASSIFIED 

DOC REPORT BIBLJOGRAPHY SEARCH.CONTROL NO. 015"116 

A0 .. '131 90b 

HARTIN ·co BALTIMORE HD 
DYNA SOAR STEP I BOOSTER ·SYSTEM DEVELOPMENT 
SPECIF'JCATION. 

REPT 1 NO. 
CONTRACT I 

2 '+ p 
HB550 
Af'O'f 6'f7 610 

UNCLASSJFlED REPORT 
NOF'ORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS! C•BOOST-GLIDE VEHICLES, LAUNCH_VEHICLES 
!AEROSPACE)>. l•LAUNCH VEHICLES CAEROSPACE) 1 _ 

SPECIFICATtONS), RESEARCH PROGRAM ADMINISTRATJON 1 

CONF'IGURATJON; OPERATIONS RESEARCH: RELIABILITY, 

015"116 

l U l

HAINTENANCE 0 QUALITY CONTROL CUI 
IDENTIFIERS: 1961; x-20 SPACECRAFT IU) 

THE BOOSTER SYSTEM: INCLUDING BOTH AIRBORNE ANO 
GROUND ELEMENTS, ·To BE UTILIZED OR DEVELOPED AS A 
PART OF THE DYNA SOAR CDS) STEP I SYSTEM. 
ALSO INCLUDED ARE:THE CONCEPTS, PERFORMANCE 

.REQUIREMENTS FOR T�E BOOSTER DEVELOPMENT. 
IAUTHORI (U)



UNcLASslrlED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015'+16 

Ao-i.+32 ooe 
BOEING'CO SEATTLE WASH 
PERFORMANCE OF OXIDATION ·RESISTANT COATINGS FOR 
COLUHBIUH ALLOYS: 

DEC -bJ IV DREISBACH,w. GLEN S 
REPT. N0 0 D2 81111 1 
CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 
NOF'ORN 

SUPPLEMENTARY NOTEt 

( u) 

DESCRIPTORS: C•REFRACTORY METALS • ALLOYS, PROTECTIVE 
TREATMENT!: (•COATINGS: OXIDATIONI, MOLYBDENUM AL�OYS, 
TITANIUM ALLOYS, ZIRCONIUM ALLOYS, NIOBtU� ALLOYS, • TANTALUM ALLOYS, H�GHTEHPERATURE RES�ARCH, DUCTIL!TY, 
STRAIN cM;cHANICS1, SALT 5PRAY '.ESTS, WATER VAPOR,. 
SILICIDES, BOOsT-GLtDE VEHIC�ES 1 MANNED SPACECRAFT, 
RESEARCH PLANES, 'EMISSIVITY, 'TEMPERATURE CUI 

lDENTJFJERSt 1963: MOLYBDENUM ALLOY TZM: NIOBJUH ALLOY 
D-36� NIOBIUM ALLOY Fs-e27 x-20 SPACECRAFT (UI 

AN ANALYSIS WAS MAoE OF THE HOOE or FAILURE OF 
COATED -D-3b AND rS-82 RELATIVE To THAT OF TZH 
FDR ATMOSPHERIC PRESSURE TESTING JN AN OXY-ACETYLENE 

"TORCH 'FLAME, IT WAS �HOWN THAT OXIDATION FAILURE 
OF COLUHBJUH WAS HUCH HORE SEVERE ·THAN FAILURE OF 
MOLYBDENUM ANO ·T�E MODES OF FAILURE ARE PRESENTED AND 
orscussED. GAS ANALYSIS OF THE TORCH FLAME SHOWED 
THAT THE TEST ENVIRONMENT WAS OKlOIZING IN NATURE ANO 
THAT AJA ENTRAINMENT rs THE MAJOR FACTOR IN 
DETERMINING THE NATURE OF THE COMBUSTION FLAME, 
BEND DUCTILITY EVALUATIONS rOR TZM AND D-3b 
WERE PERFORMED To oETERH!NE WHAT MINIMUM RADIUS 
COATED MATERIAL COULD BE BENT TO WITHOUT DEGRADATION 
OF ATMOSPHERIC PRESSURE oXlOATION RESISTANCE, THE 
FOLLOWfNG MINIMUM BEND RAOIUSES WERE DETERMJNEO: 1�5 
IN. FOR LOW TEMPERATURE cYCLE TZM, (0,001 IN, 
COATING) 2 IN, FoR DUPLEx: � H�URS AT 1850 F' 
COATED TZH fO,OOt P:J. COATING). AND COAT D-3b 
<0.0012 IN, COATING, b HOURS AT 1850 Fl o 

(AUTHOR! 

UNCLASSIFIED 

CU I 



UNcLASSIFJEo 

DOC REPORT BIBLIOGRAPHY 

Ao-�31 9ll 

MARTIN CO BALTIMORE HD 
(NO TITLE1. 

SEARCH CONTROL NO. Ol5�16 

DESCRIPTIVE ·NOTE1 INTERIM PROGRESS REPT. 
AUG 60· 7 3P 

RE.PT. NO. 
CONTRACTS 

TN 057 60 
AF'Ott o't7 olO 

UNCLASSIFIED REPORT 
NOF'ORN 

SUPPLEMENTARY NOTE: 

DESCRJPTORS: C•BOOST GLIDE VEHICLES, COHPATIBILlTYI, 
C•LAUNCH VEHICLES (AEROSPACE): COHPATJBILITYI: 
<•LAUNCHING SITES: eOOST GLIDE VEHICLES); ATTACHMENT: 

( u' 

RESEARCH PROG9AM ADHINtSTRATJoN; WINos; RELEASE 
MECHANISMS: INSTALLATION: CHEC�OUT PROCEDURES; DESIGN, 
cosrs: ·cONFIGURAT10N: GROUND SUPPORT EQUIPMENT: BLAST, 
SPECIFICATIONS: ScHEDULlNG: EXPLOSION EFFECTS: 
FEASIBILITY STUDIES: EFFEcTIVENESS: HlLITARY 
REQUIREMENTS, TEST FACILITIES CU) 

IDENTIFIERS! 1960: TlTAN: x-20 SPACECRAFT CUI 

THE DYNA•SOAR I ·cONSlSTS OF A TITAN STAGE 
I BOOSTER: PITCH F'JNs: YAW FINS, AN EXTENDED 
'TRANSITJON SECTloN: A 'TITAN ·sTAGE 11: A 
'TRANSITtON SECTION ANO A GLroER, TO UTILIZE A 
'TITAN R+O ·cOHPLEx FOR TEsTING ANO LAUNCHING THE 
DYNA-SOAR: SEVERAL AREAS ·OF INCOHPATJBILlTY HUST 
BE RESOLVED! Cl) ·BoT� PITCH ANO YAW 'FINS EXTEND 
WELL BEYOND THE LJHITS OF THE CURRENT· ERECTOR, 
(21 THE OYNASOAR CoNFIGURATION IS 
APPROXIMATELY as F'EET HIGHER "THAN THE CURRENT· 
ERECTOR. Cl) THE OyNA-SOAR LAUNCH CLEARANCE 
ENVELOPE IS .SUBSTANTIALLY LARGER THAN THE Tl TAN DUE 
To 'THE 'FJN AND GLIDER AREAS. c�, THE UMBILICAL 

'TOWER IS 'TOO SHORT To SERVICE THE DYNA-SOAR 
CONFIGURATION AND JS LOCATED WITHIN THE LAUNCH 
CLEARANCE ENVELOPE• IS) eOTH 'THE -MISS I LE 
RELEASE -SYSTEH a ANO UHBJLJCAL DISCONNECT SYSTEM HUST 
BE REDESIGNED BECAUSE OF' LAUNCH CLEARANCE PROBLEMS. 
ANY COMPLEX MODJ�lcATION HUST HEET CONF(GURATION AS 
WELL AS· SYSTEM REOUIREHENT5t CI) EOUIPMENT 
WILL WITHSTAND 125-HRH WtNDS IN A SECURED CONOJTJON

1 

(21 EQUIPMENT WITH ENVIRONMENTAL PROTECTtoN 
tCURTAINSl IN PLACE HUST PROTECT 'THE HlSSILE IN 
oO•HPH W1NoS.f3) EQUIPMENT �UST BE 

·OPERATIONALLY CAPABLE OF' HANDLING 'THE GLIDER IN 60-
HPH WINDS ANO MAJNTAtN STRUCTURAL INTEGRITY IN GUSTS
TO 90 MPH, 1�1 OPERATING POWER ANO TIME WILL
BE DESIGNED FOR HAXIHUH LAUNCH CONDITIONS,
IAUTHORI

UNCL�SSJF'lEO 

C Ul 



UNcLASSIFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

AD- 1431 908 
·HARTIN CO BALTIMORE HO
·PRELIMINARY OVNA-SOAR PRoPULSION sue-SYSTEM TEST
PROGRAM <oEVELOPMENTI

'+2 llP 
REPT. NO, ER1ll7'+ 
CONTRACTS AFO't 6'+7 blO 

CiREENAWALO,W, I 

UNCLASStrlEO REPORT 
NOF'ORN 

SUPPLEMENTARY NOTE! 

I U > 

DEScRJPToRsr C•�OoST-QLIDE VEH!CLEs, RESEARCH PRO�RAM 
ADMINISTRATION), ROCKET MOTORS, MANNED SPACECRAF!, 
LAUNCH ·VEHICLES IAEROSPACEI, SECOND STAGE MOTORS, 
SEPARATION: HALrUNCTIONs: DETECTORS, TEST METHODS: BASE 
F'Low: EXHAUST GASES: ROCKET HoroRs; (LIQUID 
PROPE�LANTSI, ROCKET HOTORS (SOLID PROPELLANTS), 
TESTS, HEAT SHIELDS 

IDENTlrtERSI 19b2: x-20 SpACECRAF'f 

CAPTIVE 
C U I 
( u) 

THE "TESTS DESCRleEo "FALL JNTo TWO GENERAL 
CATEGORIES! DEVELOPMENT TESTS AND VERIFICATION 
TESTS, THE OEVELOP�ENT TESTING EFFORT IS AIHEO AT 
-SOLVING PROBLEMS AND GATHERING INFORMA!ION ASSOCJATEO
WJTHt STAGE l BASE HOT G4S CIRCULATION, STAGE
11 ROCKET EXHAUST ErFECTs ON "THE STAGE I
O�IOJZER TANK DOHE: THE MALFUNCTION DETECTION SYSTEH 1 

PREVALVES AND ASsOcliTED 'CONTROL SYSTEM; LOW PRESSURE
PROPELLANT DUC!ING: PROPELLANT .COHPAT1BIL!TY: STAGE
II HEAT SHIELD, AND THE pROPELLANT PRESSURlZATION
SYSTEMS. VERIFICATfON TESTING lNCLUDES GLIDER
SOLID PROPELLANT ROC�ET BLAST ON "THE STAGE 11
HEAT "SHIELD, AND ·TEMPERATURE CONDITIONING OF 'THE
EQUIPMENT COMPARTMENTS DURING THE PRE-LAUNCH PERIOD
OF THE COUNTDOWN AND IN vERTfCA� TEST. CAUTHQRJ

UNcLASstF'IEO 

( U I 



uNc:LASstFIED 

DOC REPORT BIBLIOGRAPHY SEARC:H CONTROL· NO. 015't16 

AD-'t31 906 
MARTIN CO BALTIMORE HO 
DYNA SOAR STEP I BOOSTER SYSTEM DEVELOPMENT 
·SPECtF"JCATION.

REPT • NO. 
CONTRACT! 

2 't p 
MB550 
AFO't ·6�7 610 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE! 

DESCRIPTORSt C•BOOST-OLIDE VEHICLES, LAUNCH�VEHIC:LES 
( AEROSPACE I I• I !LAUNCH VEHICLES ( AEROSPACE 1 1 

SPECIF"ICAT!ONS1, RESEARCH PROGRAM ADMINISTRATION, 
CONF"lGURATIO.N: OPERATIONS RESEARCH; RELIABILITY, 
MAINTENANCE, QUALyTy CONTROL 

IDENTIFIERS! 1961; x-20 SPACECRAFT 

THE BOOSTER �YS!EM: 1NCLUDING BOTH AIRBORNE AND 
G R OU N O '. E L EH E �1 T 5 , · T O B E U T I L I Z E D OR D E V EL O P ED A S A 
PART OF THE DYNA SOAR (DSI STEP J SYSTEM, 
ALSO INCLUDED ARE THE CONCEPTS; PERFORMANCE 
REOUtREHENTS FOR THE BOOSTER DEVELOPMENT. 
(AUTHORI 

uNcL.ASslFlED 

( u, 

( u) 

( u) 

( u) 

015'f16 



UNCLASSIF'IED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. OlS�lb 

AD-'131 903 

HARTIN ·co BALTIMORE HD 
DVNA "SOAR STEP-I, B�BLIOGRAPHY OF' RESEARCH AND 
DEVELOPMENT REPORTS, CUI 

APR 61 llP ALLEN:J. H. 
REPT, NO, ERlll�q 2 
CONTRACT! AFO� b'l7 blO 
TASK: 18 

UNCLASSIF'IED REPORT 
NOFORN 

SUPPLEMENTARY NOTE1 

DEScRIPTORSt l•BIBLf0GRAPHlEs7 BOOST-GLIDE VEH!CLESI, 
C•LAUNCH VEHICLES IAEROSPACE1: BIBLIOGRAPHIESt, RESEARCH 
PROGRAM ADMINISTRATION: MANAGEMENT ENGINEERING; WEIGHT, 
CONFIGURATION, PERFORMANCE IENGINEERINGI, REPORTS CUI 

IDENTIFIERS: l�bl: i-20 SPACECRAFT CUI 

DYNA SOAR STEP lo BIBLIOGRAPHY OF' RESEARCH AND 
DEVELOPMENT REPORTS, 

uNcLASSIF'IED 



UNcLASslFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

A0-4'3 I 90 l 

HARTIN CO BALTIMORE HO 
DYNA SOAR STEP-1 BOOSTER lNSTRUHENTATtON SYSTEM 
CONFIGURATION DESIGN STUoY, 

AUG ·61 lV HANNER;C, E. 
REPT, NO, 0525 bl REV. A 
CONTRACTt AFO� 6�7 610 

UNCLA5StFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE1 

DESCRIPTORS1 l•LAUNcH VEHICLES r�EROSPACEI, 
INSTRUHENTATIQNl 1 BoOSTER MOTORS, TEL�HETER SYSTEMS, 
CONFIGURA!ION, ANTENNA CONFIGURATIONS, GROUND SUPPORT 
EOUIPHE�T, RANGE !ESTABLISHMENTS), MEASUREMENTS, 
AIRBORNE; TABLES; CATA: PERFORMANCE !ENGINEERING): 
RESEARCH PROGRAM ADMINISTRATION; DESIGN; BOOST�GLIDE 

'u) 

VEHICLES CUI 
JDENTtflERSI 1�61: x-20 SpACEcRAFT (UI 

FLIGHT TESTING OF THE DYNA-SOAR VEHICLE 
·REQUIRES ·SPECIALIZED INSTRUMENTATION CAPABLE OF
PROVIDING DATA To oEMONSTRATE THE ABILITY OF "THE
BOOSTER ANO ITS SUBSYSTEMS TO OPERATE IN THE FLIGHT
ENVIRONMENT, TO EVALUATE THE OVERALL SUBSYSTEM
PERFORMANCE ANO L0CALJZE MALFUNCTIONS lN THE BOOSTER
SUBSYSTEMS, DATA FROH THE AIRBORNE INSTRUMENTATION
SYSTEM JS NOT USED To DETERMtNE BOOSTER. PERFORMANCE
DURING ·PRELAUNCH CoUNTOOwN NOR USED"TO CONTROL THE
PERFORMANCE OF OPERATION OF' -THE BOOSTER OUR t NG
FLIGHT� "THE INSTRUHENTAT10N SYSTEM IS SHOWN TO 
REPRESENT,"THE DESIGN GOAL BEING SOUGHT FOR A "TYPICAL
DYNA•SOAR STEP I BOOSTER SYSTEM, THE
INSTRUMENTATION ·sYsTEM 'CAPACfTY WILL BE INCREASED
SLIGHTLY "FOR "THE EARLIER DS-1 LAUNCHES TO PROVIDE
ENVIRONMENTAL ANo STRUCTuRAL DESIGN DATA, THE
STUDY OF THESE PARAMETER� IS REOUJREO BECAUSE OF THE
STRINGENT FLIGHT PROFILE: "THE ADDITION OF THE
BOOSTER FINS: AND THE IRREGULAR SHAPED 'GLIDER,
(AUTHOR> CUI 

uNcLASslFIEO 015�16 
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DDC REPORT BIBLIOGRAPHY ·SEARCH CONTROL NO. Ol5'+lb

AD-'t.31 88'+ 
SPERRY ·PHOENIX Co ARrz 
REMOTE CONTROL RECoVe:F n' SYSTEM CRCRS) FLlCiHT "TEST 
PLAN FOR AIR "FORcE FLIGHT "TEST CENTER (AFFTC), CU) 

NOV b3 Jop 
RE.PT. NO. 1273 0278 
CONTRACT: AF33 057 •Hl't 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: 

DESCRIPTO�Sl C•BOOST-GLIDE VEHICLES, �EMOTE CONTROL 
SYSTEMS), MANNED SPACECRAFT, RECOVERY, TERHlNAL FLIGHT 

'F'ACILIT!Es; HOOELS cSIMULATIONI: FLIGHT �ONTROL 
SYSTEMS, RESEARCH PROGRAM ADMINISTRATION, TEST METHODS, 
FLIGHT "T�STING: :JET FlGHTERs: �IHULATION; COMH�ND 
GUIDANCE, DESCENT TRAJECTORIES, RADAR. TRACKING, RADAR
BEACONS: 'TRANSPONDERS; SPECIFICATIONS: LANDINGS, FLIGHT 
PATHS: "TERMINAL GuloANCE cu, 

IDENTIFIERS: 19ol: �-20 SpACECRAFT: F-10'+ 
AIRCRAFT CUI 

THE SYSTEM DEVELOPMENT TEST PLAN TO BE 
CONDUCTED AT "EDWARDS AIR FORCE BASE ON THE 
X-20· REMOTE CONTROL RECOVERY SYSTEM
(RCRS) rs OUTLINED, THE RCRS HAS AN INTEGRATED
TRACKING. COMMAND ANO DATA LINK CAPABILITY AND JS "TO
BE USED FOR TERMINAL 'CONTROL AND RECOVERY OF "THE X-
·20 UNMANNED FLIGHTS• FOR "THE PURPOSES· OF THIS
rLIGHT""TEsT PLAN: THE RCRS FUNCTIONS AND PHYSJCAL
CHARACTERISTICS REMAIN UNCHANCiED, .EXCEPT THAT A Of
lO� IS SUBSTITUTED AS A TEST BED VEHICLE IN.LIEU OF
THE x-20. ·THE SYSTEM CONFIGUR�TION CONSISTS OF
AN AIRBORNE RADAR ·TRANSPONDER, FLIGHT CONTROL
COUPLER, ANO AIRSPEED SENSITIVE UNIT INSTALLED JN
"THE VEHICLE "TO BE cONTROLLEo: AND TWO GROUND "CONTROL
-STATIONS, THE "FLIGHT TEST' PROGRAM IS DESIGNED TO
CHECK ·OUT 'THE RCRS: SIMULATE X-20 RECOVERY: ANO
PROVIDE CONTROLLER 'FAHILtARlzATION, "THIS SYSTEM
TEST PLAN 15 ·THE BASIC· PLANNING DOCUMENT TO
ACCOMPLISH- THE AIMS STATED ABOVE, DETAlLED
BRIEFINGS CONDUCTED PRIOR "To EACH HISSJON SHOULD
JNCLUDE "THE APPLICABLE INFORMATION IN THIS DOCUMENT,
HISS ION PROFILES ARE PROvlDED ·FOLLOWING EACH ·PHASE
OF THE "TEST ·PLAN, IAUTH0Rl CU) 

UNCLASSIFIED 015�16 
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ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. OlS�lb 

Ao-�31 879 
RADIO CORP Of AMERICA C:AHOEN N J  INDUSTRIAL ELECTRONIC 
PRODUCTS 
RCA 85�0725 SPECJFIC:ATION FOR x-20 rDYNA-SOAR) 
COHHUN!CAT10N ANO TRACKING SUBSYSTEM, VAN SITE 
EQUIPMENT. 

NOV bl lv 
REPT. NO. RCA8S�072S 
CONTRACTt AF'33 bS7 713� 

UNCLASSIFIED REPORT 
NOfORN 

SUPPLEHENTARY NOTE: 

DESCRIPTORS: <•BOOST-GLIDE VEHICLES, GROUND SUPPORT 
EOUIPMENT1: l•GROuNo SUPPORT EQUIPMENT; BOOST-GLIDE 
VEHICLES): MOBILE: ANTENNAS, TELEMETER SYSTEMS: VERY 
HIGH F�E0UENCY: Sp�clFIC:ATIONs: TRAILERS; ELEcTR!C 
CABLES, WAVEGUIDES, ELECTRONIC: EOUJPHENT, X BAND, 
ELECTROMAGNETIC SHIELDING: ELE�TRlC CONNECTORS: 

( u) 

TRACKING, SHELTERS, CONTAJNERS, RAoto REC�IVERS, RADIO 
TRANSMITTERS, HIGH ALTITUDE, BORES!GHTlNG, RADIO 
COHHUNICATtON SYSTEMS: RAoAR STATIONS IUJ 

IDENTIFfERS: 19b2: x-20 SpACEC:RAfT; AN/GR0-8 (Ul 

THIS SPECJflC:ATION DESCRJBES THOSE ELEMENTS OF' THE 
COMMUNICATIONS ANO TRAC:KtNG SUBSYSTEM COMPOSJTE 
srTE CONFfGURAT1oN W�ICH SHALL ACCOMPLISH THE 
FOLLOWING FUNCTJoNsl (II PROVIDE ANTENNAS 
CAPABLE Of ACQUIRING: TRACKING: AND RECEJVJNG 
SIGNALS RAOIATEO By THE OYNA-SOAR VEHJCLE ANO 
TRANSMITTING SlGNALS TO THE VEHICLE, 121 
PROVIDE THE GROUND EaurPHENTs CAPABLE 0� EXCIT[NG 
THE TRANSMITTING ANTENNA ELEMENTS WITH THE CORRECT 
INTELLIGENCE ANO POWER LEVELS SUCH THAT 
C:OMMUNICATIONS CAN BE ESTABLISHED fROM THE GROUND 
EQUIPMENT TO THE DyNA-50AR VEHICLE, (31 
PROVlOE THE GROUND EQU1PHENT CAPABLE Of ACCEPTING 
THE· RECEIVED ENERGY EROM THE ANTENNA ELEMENTS ANO 
CONVERTING THIS ENERGY To SIGNALS AT STANDARD VHf 
TELEMETRY FREQUENCrEs: (�J PROVIDE THE 
NECESSARY CONTROLS: DfSPLAYs7 AND MONITORING 
FUNCTIONS: 151 PROVIDE THE NECESSARY AGE BASE 
ANO RANGE EOUJPHENT, FOR CHECKOUT OF THE PRIME C:TS 
EQUIPMENT: (b) PROvJoE THE NECESSARY 
CONTAINERS. ENCLoSuREs: AND SHELTERS fOR SHIPMENT OF 
A COHPLETE x-io cTs GROUND SITE CONFIGURATION AND 
OTHER FUNCTIONS. IAUTHOR1 

UNCLASSJF'IEO 
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DOC REPORT BlBLtOGRAPHY SEARCH CONTROL NO. OIS'll6 

AD-'ill 877 
RAYTHEON CO WALTHAM HASS 
x-20 IOYNA ·SOAR) CoHHUNlcATIONS AND TRACKJNG
SUBSYSTEM.

DESCRIPTIVE NOTEl F'AILURE REPORT TABULATION, 
MAR 63

0 

MAR o3 21P 
CONTRACT: AF33 657 713'1 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTEt 

JAN-31 
(UJ 

DESCRIPTORS: C•BOOST QLl�E- VEHICLES, COMHUNIC�TION
EQUJPM�NT); MALFUNCTIONS, FAILURE (MECHANICS), TRACKING,_ 
TABLES. MANNED SPACECRAFT (U) 

IOENTJFIERSl 1963: x-20 SPACECRAFT (UI 

FAILURE REPORT· TABULATION X-20 (DYNA SOAR) 
COMMUNICATIONS AND TRACKING SUBSYSTEM • 1 JAN-31 MAR 
63. 

UNcLASSIFJEo 
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DOC REPORT BIBLIOGRAPHY ·sEARCH CONTROL NO. Ol5�lc

Ao-101 875 

RAYTHEON CO WALTHAH MASS 
x-20 (DYNA SOAR) ·coH"UNlcATIONS AND TRACKING
SUBSYSTEM. CUI 

DESCRIPTIVE NOTEJ FAILURE REPT. TABULATION, 1 APR-30 
JUNE bl, 

37p 
CONTRACTS AF'33 657 71Jq 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE! 

DESCRIPTORSJ (•BOOST GLl�E VEHICLES. COMHUNJC�TION
EQUIPMENT): -HALFUNCTIONS, FAILURE IHECHANlCSJ, "TRACKING, 

"TABLES: HANNEO SPACECRAFT (UI 
IOENTIFl£RSt 1963: X-20 SPACECRAFT CUI 

"FAILURE REPORT TABULATION X-20 (OYNA-SOARI 
COHHUNlcATIONSIONs AND TRACKING SUeSYSTEH-APRJL· I-JUNE 
30-1'9c3.

UNcLASSIF'JEo 015'416 
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ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. OlS'llb 

AO-'lll 11,1 
RAYTHEON CO WALTHAH HASS 
TEST REPORT OEI HODEL TMR-5A TELEMETRY RECEIVER 
(PRELIMINARY) X-20 COYNA-50ARI COMMUNICATIONS ANO 
TRACKING SUBSYSTEM: (UI 

SEP 6.2 IV 
REPT. NO. 
CONTRACT I 

'I ,CRbc! 'lc,8 7 'It 
AF33 bS7 713'1 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DEScRIPTORSt C•TELEHETERING RECEIVERS, BOOSTGLJOE 
VEHICLESI, COHMUNJCATION �YSTEMS, TRACKING: DJSTORTtoN; 

"TEsTs: PULSE DJSCRIHlNATORS, MOOULATtON� MANNED 
SPACECRAFT: VIDEO ·srGNALS (U) 

IOENTJFJERS: 1962: x-20 SpACEcRAFT (U) 

TEST REPORT, DEi HODEL TMR-5A TELEMETRY RECEIVER 
X-20 COVNASOARI COHHUNICAfJON AND TRACKING SUBSYSTEM,

-SPECIAL REPORT NO. "•

UNcLASSIF'IEO Ol5'1U 
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OOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015'116 

AD-'131 69'1 
AERONAUTICAL SYSTEMS O[Y WRIGHT•PATTERSON AFB OHIO 
X-20A SITE ACTIYATtON MANAGEMENT PLAN,

APR 63 20P 

MONITORt ASD 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE! 

CUl 

DESCRlPTORS1 !•LAUNCHING sJTEs. RESEARCH PROGRAM 
ADMINISTRATION): INSTALLATION: CHECKOUT PROCEDURES; 
BUILDINGS, MANAGEMENT ENGINEERING, BOOST-GLIDE VEHICLES, 
CONSTRUCTION IUI 

IDENTIFIERS: 1963: x-20 SpACEcRAFT ,u, 

AN OVER-ALL PERSPEcTIVE-15 PROVIDED FOR THE x� 
20A SfTE ACTIVATION EFFORT IN SUPPORT OF THE SYSTEM 
DEVELOPNENT"T[STs. THE ·scOPE ANO NATURE OF THE 
ACTIVATION EFFORT AR£· DEFINED AND THE- MANAGEMENT 
ORGANIZATION RESPONSIBlE FOR [TS CONDUCT JS 
OUTLINED. THE SITE ACTIVATION MANAGEMENT 
PLAN SERVES DUAL PuRPOSEs IN (1) COMBINING ANO 
CORRELATING THE ACTIVATION INFORMATION CONTAINED IN 
THE TOP LEVEL PROGRAM OOcUHENTS INTO AN INTEGRAL 
BASELINE PLAN ANO 121 PRoVIOlNG THE NECESSARY 
BRIDGE BETWEEN THE SPP: sow•s: SYSTEM 
SPECIFfCATIONS, ANO THE DETAILED SITE ACTIVATION 
OOCUMENTATION 1 (AUTHORI 

UNCLASSIFIED 

CU I 
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DOC REPORT BIBLIOGRAPHY SEARCH.CONTROL NO, 015�16 

A0-�31 539 
RAYTHEON ·co WALTHAM MASS 
NEW PROCESSES· ANO TECHNloUES x-20 (DYNA-SOAR) 
COMMUNICATIONS· AND 'TRACKING ·sUBSYSTEM, 

MAR 6� 16P 
REPT, NO, 
CONTRACT I 

CR6� �08 32 1 
AF'33 657· 713� 

UNCLASSIF'lED REPORT 
NOF'ORN 

SUPPLEMENTARY NOTE1 

( u) 

DESCRIPTORS: <•RADIO COMMUNICATION SYSTEMS: BOOST•GLIDE 
"VEHICLES�. <•F'REOUENCY··cONVERTERS, MANUF'ACTURJNG -
·METHODS), MANNED ·sPACECRArT, SUPER HIGH "F'REQUENCY� ULTRA
·HIGH F'REOUENCY: GROUND SUpPORT EOUIPMENT; WAVEGIUDES:
,NICKEL AL�OYS: STE�L: ELEcTROPLATING: CASTING:
MACHINING, BRAZING, WAVEGUIDE COUPLERS CU) 

lDENTIF'IERS: 196�: x-20 SpACEcRAFT; lNVAR (U) 

"THE USE OF INVAR 36 ·roR THE "E/H SIGNAL· TUNER OF' 
THE AHPLlrlER-F'REOUENCY ·cONVERTER PRESENTED A 
NUMBER OF MAJOR MANUFACTURING PROBLEMS:DURING THE 
EARLY DEVELOPMENT PHASE or THE PROGRAM, SINCE 
CONVENTIONAL FABRICATION TECHNIOUES COULD NOT BE 
USED, ·INITIAL .APPROACHES INVOLVING MACHINING AND 
BRAZING OPERATIONS ·roR "THE BREADBOARD MODELS ·PROVED 
TO BE ·cOSTLY AND INEF'FECTIVE, THE PROBLEMS 
ASSOCIATED WITH ·THE HANUrACTURE Or THE :E/H SIGNAL 
TUNER WERE RESOLVED BY DEVELOPING NEW CASTING AND 
PLATING TECHNIOUES, INITIAL E/H TUNER UNITS MADE 
FROM A PRECISION INVESTMENT CASTING WORKED WELL IN 
THE A•FC SYSTEM, AND HAD LEss · INSERTION .LOSS "THAN 

'THE ORIGINAL· BREADBOARD MODELS, (AUTHOR) (U) 

UNCLASSIFIED 015�16 
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, Ol5'f1b 

AO-'f31 335 

HARTIN CO DENVER COLO 
INTERFACE SPECIFICATION. MANNED SPACECRAFT CX-20) TO 
STANDARDIZED SPACE LAUNCHING SYSTEM lf5-Tlll21000 
PROGRAM b2'fA: 

MONITOR: 
l V

UNCLASSIFIED REPORT 

UNCLASSJFJEO REPORT 
NOFORN 

SUPPLEMENTARY NOTES 

{ U l 

0ESCRIPToRSt l•BOoST-GLlDE VEHICLES, STANDARDJZATION), 
!•LAUNCH VEHtCLES (AEROSPACE): STANDARDIZATION), 
C•GUIOED MISSILE COMPONENTS, STANOARDJZATION1: DE�tGN, 

AERODYNAMIC CHARACTERISTICS, ELECTRlCAL EQUIPMENT, 
LAUNCHING; CONTROL sYSTEHs: CHECKOUT EOUtPMENr: 
HAINTE�ANCE EQUIPMENT: C0HPAT!B1LITY; MANNED SPACECRAFT, 
JOINTS, ATTACHMENT CUl 

IOENTIFIERS! JqoJ: TITAN 3; X-20 SPACECRAFT, 
INTERFACES 

THIS INTERFACE SPEclFICArtON !IFS) ANO 
ASSOCIATEo INTERFACE CONTROL DRAWINGS 
(ICO'SI DEFINE ANO DELINEATE IN A CONSOLIDATED 
SOURCE: ALL INTERFACES BETWEEN THE b20A PROGRAM 
EOUIPHENT AND SYsTEHS: AND THE EQUIPMENT AND SYSTEMS 
PROVIDED BY "THE HARTIN COMPANY CHCl FOR USE JN 
THE b2�A PROGRAM STANDARDIZED SPACE LAUNCHING 
SYSTEM CSSLS1. THE INTERFACE REOU�REMENTS • 

( u) 

SPEClf!ED SHALL BE THOSE PHYSICAL, ELECTRICAL, fLUID, 
ENVELOPE, INSTALLATION: rOOLING, PARAHETERIC ANO TEST 
PROVtStON INTERFACES REOutREo BY EACH AFrECTEO 
CONTRACTOR To DESIGN AND TEST HIS RESPECTIVE 
EQUIPMENT AND SYsTEHS, !AUTHOR> (U) 

UNcLASslFIED 
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DOC REPORT BIBL[OGRAPHY SEARCH CONTROL NO. 015�16 

BOEING CO SEATTLE WASH 
DYNA-SOAR DATA REDUCTION PLAN, 

APR bi · IV SrADLER,W. J, 
REPT, NO. 02 80153 
CONTRACT I AF3J 657· 7132 

UNCLASSIF'IED REPORT 
NOF'ORN 

SUPPLEMENTARY ·NOTE! 

CU I 

DESCRIPTORS: (•BOOST-GLIDE, VEHICLES. TEST METHODS) 1 

MANNED SPACECRAFT: TESTS: DATA PROCESSING· SYSTEMS: 
,SPECIF'ICATIONs:_coRRECTlONS, CHECKOUT PROC�OURES: CATA 
·STORAGE 'SYSTEMS, METEOROLOGICAL PARAMETERS, RADAR
TRACKING;. r�ERTIAL•'GUIOANcE. ·oPTfCAL TRACKING:
CALIBRATION. OPERATIONS RESEARCH, RESEARCH PRQGRAH
ADMINISTRATION: E�PERJHENTAL CATA CUI 

IOENTJF'tERS: 1962: x-20 ·spACECRAF'T cu, 

THE SCOPE OF THls DOCUMENT INCLUDES THE COLLECTION, 
REDUCTION: ANO DISTRleUTtON OF DYNA-SOAR TEST 

·DATA. ·tHE PURPOSE oF 'THIS DOCUMENT· IS TO OUTLINE
THE 'TYPES ANO FLOW OF DATA AS· WELL AS THE PROCEDURES,
ORGANIZATIONS: AND·'FUNCT10NS 'DIRECTLY INVOLVto·tN
REDUCING DYNA•SOAR TEST· INFORMATION, THIS PLAN
WILL BE REVISED ANO UPDATED TO REF'LECT CHANGES tN THE
DYNA-SOAR PROGRAM• IAUTHORI CU) 

UNcLASslFJEo 
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DOC REPORT BIBLfOGRAPHY SEARCH CONTROL NO, 015�16 

AO-'+ll 217 
BOEfNG CO SEATTLE WASH 
OUALIFJCATION TE5T REQUIREMENTS MIL�FLO TUBE 
FITTINGS, REACTION CONTROL SYSTEM, 

DEC ·b2 13P SHERwooD,C, M, 
REPT, NO. oi eo1q2 
CONTRACT: AF3J b57 7132 

UNCLASSIFIED REPORT 
NOF'"ORN 

SUPPLEMENTARY NOTE! 

CU l 

DESCRIPTORS: C•BOOST-GLfDE VEHICLES, FLIGHT CONTROL 
SYSTEHS> 1 c•PlPE FITTINGS: FUEL SYSTEMS), TESTS, VISUAL 
INSPECTION: COMPATIBILITY: HvoROGEN PEROXIDE: GAS LEAKS, 
DEFLECTION: RUPTURE: MILITARY REOUIREHENTS: CoNTROL 
JETS 

IDENTIFIERS! 
SPACECFUF'T 

1962: REACTION CONTROL SYSTEMS: X-20 

TESTS CONDUCTED IN COHPLtANCE WITH THE REQUIREMENTS 
ARE A OUALIF'ICATtON OEMONSTRATION OF' THE ADEQUACY OF 
MIL-FLO FITTINGS FoR USE IN THE REACTION CONTROL 
SYSTEM. THESE TE�TS CHRONOLOICALLY FOLLOW THE 
DEVELOPMENT TEST5, I AUTHOR) 

uNcLASslFIED 
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ODC REPORT BIBLJOGRAPHY SEARCH CONTROL NO. 0l5�lb 

AD-�31 212 
BOEING·"CO SEATTLE WASH 

·GENERATOR AND CONTROLS UNfT ALTERNATING CURRENT. (U) 
AUG bO IV 

REPT 0 N0 0 

CONTRACT: 
10 20902 
AF33 657 7132 

-UNCLA5SlflE0 REPORT
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•BOOST-GLIDE VEHICLE, GENERATORS), 
(•GENERATORS. ALTERNATING CURRENT): CORRECTIONS, WIRING 
DlACiRAHS, DESIGN, TESTS: TEST METHODS CUI 

IOENTIF"IERSt l9b0: x-20 SpACEcRArT (U) 

"THESE REVISIONS COVER DESIGN FABRICATION, 
PERFORMANCE AND TESTING RE0UtREHENTS FOR AN 
ENVIRONMENT FREE ·GENERATOR AND CONTROLS UNIT, 
(AUTHOR) 

UNcLASSIF'IEO 
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ODC REPORT 8?8L?0GRAPHY SEARCH CONTROL NO, 015'1l6 

AD-'131 137 
HONEYWELL INC ST PETERSBuRG FLA 
DYNA-SOAR <STEP ti PRIMARY GUIDANCE SUBSYSTEM, RAOJO 
FREQUENCY INTERFERENCE CONTROL PLAN, CU) 

NOV 01 10P ScHMIOT,Ae P, 
REPT, NO, ll79SR11 
CONTRACT! AF33 657 7133 

UNCLASSIFIED REPORT 
NOF'ORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•BOOST-GL10E VEHICLES, GUIOANCE1, 
C•GUIOANCE: BOOST-GLIDE VEHICLES),.TEST METHODS, 
RADIOF'REO�ENCY INTERFERENCE, TESTS, HAT�RIALS: 
5HIELOJNG, BONDING, GROUND (ELECTRICAL), DESIGN, 
ELECTROMAGNETIC FIELDS: AIRBORNE, FILTERS 
(ELECTROMAGNETIC WAVE): MEASUREMENT, CALIBRATION: 

SPEC1FtCATIONs: HtLJTARY REOUJREHENTs: ELECTRICAL _ 
EQUIPMENT, ELECTRONIC EQUIPMENT, MANNED SPACECRAFT, 
RESEARCH PLANES, CONTROL CU) 

IOENTIFIERSt 1963: x-20 SPACECRAFT CUI 

THIS OOCUHENT IS AN ELECTRICAL ANO MAGNETIC 
INTERFERENCE CONTROL PLAN To BE EMPLOYED DURING 
SUBSYSTEM AND COMPONENT oESJGN ANO TEST To ASSURE 
SATISFACTORY REDUCTION OF INTERFERENCE TO A �EVEL 
COHPATtBLE WJTH �YsTEM OPERATION, IT [S SUBMITTED 
IN COMPLIANCE WlTH SPECIFICATION HIL-l2b600: 
PARAGRAPH J,� (INTERFERENCE CONTROL P�ANl 
ANO THE DYNA SOAR STATEHENT OF WOR� EXHIBIT 
620A-al•lo. (AUTHOR) 

uNcLASsIFIEO 
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OOC REPORT 818Lf0GRAPHY SEARCH CONTROL N0 0 015�)6 

AO-'lll 13.S 
HONEYWELL INC ST PETERSBuRG FLA 
x-20A tOYNA-SOAR, PRtMARv GUfOANCr SUBSYSTEM.
LOGISTICS PLAN. REVISION C 1 

REPT. N0 1 

CONTRACT I 

20P 

1179SR2D 
AFll 651 713] 

UNCLASSJFIEO REPORT 
No,oRN 

SUPPLEMENTARY NOTEt 

0ESCRIPTORSt C•800ST-GLIDE VEHICLES. GUIDANCE,: 
f•GUIDANCE:_BOOST-GLIDE V£�1CLESI, LO�ISTICS: 

f U I 

MAINTENANC�• OOCUHENTATION, PERSONNEL. TRAtNl�G,
CONTAINERS. TRAN5PORTATION 0 INERTIAL GUIDANCE. GROUND 
SUPPORT £0UIPHENT: TEST EoUIPHENT, INSTRUCTION MANUALS, 
MALFUNCTIONS, REPORTS: RESEARCH PLANES, HANNED 
SPACECRAFT: NANAGEM£NT ENGINEERING (U) 

IDENTIFJ!RSt l�63: SPARE PARTs: AEROSPACE GROUND 
EOUIPH[NT IAGE1. x-20 SPACECRAFT CUI 

THE STATED 08JECTJvE OF' HA�lNG THE PGS AVAILABLE 
ON A HAXIHUH AVAtLABILITY BASIS REQUIRES THAT OOWN 
TIME BE HELO TO A MINIHUH. TO ACHIEVE THIS HINJHUH 
DOWN TIHE HONEYWELL HAS ADOPTED A THREELEVEL 
HAINTENANCE CONCEPT WHICH IS IMPLEMENTED BY TRAINED 
ANO E��ERIENCED PERSONNEL, THESE CONCEPTS COVER A 
BROAD RANGE OF FAULT J50LATION, EITHER DOWN TO TH£ 
PGS OR AEROSPACE GROUND [QUJPMENT LEVEL OR 
DOWN TO THE DISCREPANT PtECE PART LEVEL, tN 
GENERAL, THE FACTORS WHICH DETERMINE MAINTENANCE 
LEVEL ASSIGNMENT AREi 111 ACCESSl81LJTY OF THE 
REPLACEABLE SUBASSEMBLY AND t2> CAPABILITY OF THE 
AEROS�ACE GROUND EoUIPHENT (AGEi TO DETECT 
THE DISCREPANCY. THE ASSJGNEo HAtNTENANCE LEVELS 
FOR THE PGS AND ASSOCIATED AGE ARE DEFINED AND 
DESCRIBED IN THIS REPORT, IAUTHOR) CUI 

UNCLASSIFIED 015�1b 
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

AD-�31 133 
HONEYWELL INC ST PETERSBURG FLA 
X-20A 1DYNA-soAR1 pRfMARv GUtDANCE SUBSYSTEM. DATA
REDUCTION PLAN FoR PRfHARY GuJDANcE SUBSYSTEM SLED
TEST PROGRAM. CU) 

REPT, NO, 
CONTRACT I 

l 9 P

t179SR2o 
AF'33 657 7133 

UNCLASS?F'IED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DEscRJPTORS1 <•BOOST-�LIDE VEHICLES, GUlDANCE1, _ 
!•GUIDANCE, BOOST-GLIDE VEHICLES), TELEMETERING DATA, 
ERRORS: MATHEMATICAL ANALvsJs7 SLEos; DATA PROCESSING 
SYSTEMS: TRAJECTORIES: TIME, DATA, GEOOESlcs: EARTH 
MODELS; EOUATJONS: VELOCITY, MAGNETIC TAPE: MANNED 
SPACECRAFT: RESEARCH PLANES (Ul 

!OENTIFIERS: 1963: X-20 SPACECRAFT (UI 

THE PURPOSE OF THIS OOCUHENT JS TO PRESENT A PLAN 
f'OR THE REDUCTION oF THE SERIAL BINARY TELEMETRY DATA 
FROM X-2OA (OYNA-SOARI PRJMARY GUlDANCE 
SUBSYSTEM (PGSl SLED TEST PROGRAM, 
PARAMETER DEFINfTloNS ANO MATHEMAT(CAL EXPREsSJONS 
ARE -GIVEN WHICH OUTLINE THE NECESSARY COMPUTATIONS ON 
RANGE AND TELEMETRY DATA WHJCH ARE REGUJREO TO 
PROVIDE ENGINEERJNG DATA FOR EVALUATION OF' THE 
OPERATIONAL CAPABILl?Y 0� THE PGS UNDER HlGH-G SLED 
ENVIRONMENT. HONEYWELL AERO REPORT 11?9SA-
13, PR!MARY GUIDANCE SUB5YSTEM SLED TEST 
OPERATION PLAN, oEsCRJBEs 1N DETAIL THE GENERAL 
SCOPE AND CONDUCT oF THE SLEo TEST PROGRAM, 
CAUTHORI CUI 

UNcLASstrlEO 015�16 
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

AD-it31 OitO 
HONEYWELL INC ST PETERSBuRG FLA 
DATA REDUCTION PLAN FOR PRIMARY GUIDANCE SUBSYSTEM 
FLIGHT TEST PROGRAH. !Ul

OCT 62 2�p 
REPT. NO, 1179SR2o 
CONTRACT: AFl3 657 7133 

UNCLASSIFIED REPORT 
NOF'ORN 

SUPPLEMENTARY NOTEt REPORT ON X-20 (OYNA-SOARJ PRIMARY 
GUIDANCE SUBSYSTEM, 

DEScRlPTORS: ,.soosr-GLIDE VEHICLES, GUIDANCE!. 
l•GUIOANCE: BOOST-GLIDE VEHICLESI, MANNED SPACECRAFT; 
RESEARCH PLANES, TELEMETERING DATA: RANGES (DISTANCE>, 
DATA; l�ERTJAL GUIDANCE: FLIGHT TESTING; DATA PROCESSING 
SYSTEHS, PERFORMANCE IENGJNEERINGI, HATH�MATICAL MODELS, 
EQUATIONS, MATHEHATJCAL ANALYSIS, ERRORS, MATRIX 
ALGEBRA: PROGRAMMING ICOHPUTERSI, GEODESICS CU) 

IDENTIFIERS: 1�b27 X-20 SpACECRAFT CUl 

THE PURPOSE OF TH1S DOCUMENT IS TO PRESENT A PLAN 
FOR THE REDUCTION OF THE X-20 <DYNA-SOAR) 
INERTIAL GUIDANCE sUesvsrEM 1IGS) FL[GHT TEST 
DATA, OEF'INITtON5 AND MATHEMATICAL EXPRESSIONS ARE 
GIVEN WH[CH DELINEATE THE NECESSARY COMPUTATIONS ON 
TELEMETRY ANO RANGE DATA JN ORDER 'THAT APPROPRJATE 
ENGINEER[NG DATA Is SUPPpLIED TO THE TEST TEAM TO 
PERM[T EVALUATION OF' THE NAVIGATIONAL CAPABILITY OF 
THE IGS UNDER f"LJGHT TEST CONDlTIONS, MH AERO 
REPORT ll79-SR•12. 'INERTIAL GUIDANCE 
SUBSYST�M FL[GHT TEST OPERATION PLAN',

DESCRlBES THE SCoPE ANO cONOUCT OF THE rLIGHT TEST 
OPERATJONs. SUBSEOuEMT REVISIONS TO THIS PLAN WILL 
BE ISSUED AS REOUIRED BY TEST RESULTS, !AUTHOR> 

UNcLASSlf"lEo 

CU l 



UNc:LASSIF"IED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL No. 015�16 

AO-'tll 037 
HONEYWELL INC ST PETERSBURG FLA 
X-20A (DYNA-soAR1 PRtHARy GUIDANCE SUBSYSTEM� AIR
LAUNCH TEST OPERATION PLAN, (U) 

OCT bJ IV REDMOND,J. P. 
REPT, NO. 
CONTRACTl 

ll79SR32 
AF'll bS7 7133 

UNCLASSJF'IED REPORT 
NOF"ORN 

SUPPLEHENTARY NOTE! 

DESCRIPTORS: l•BRoosT�GLloE VEHICLES: GUIDANCE), 
!•GUIDANCE: BOOST-GLIDE VEHICLES>, MANNED SPACECRAFT: 
RESEARCH PLANES. LAUNCHING: AIRBORNE: TRAINING: TEST 
HETHOos:_MAINTENANCE; DATA: DITA PROCESS!NG· SySTEHS, 
ANALYSIS 0 MEASUREMENT: INERTIAL GUIDANCE, "F'LIGHT 
TESTING: DIGITAL 'COMPUTERS, CHECKOUT PROCEDURES, 
GYROCOMPASSES: ACc�LERoHETERs: STABIL!ZED PLATFORMS, 
RADIO INTERFERENCE. "TELEMETERING DATA, RADAR TRACKING, 
OPTICAL TRACKING� VOICE COHMUNICATJON SYSTEMS: 
PERSONNEL, NAVIGATION: PERFORMANCE (ENGINEERING) (UI 

IDENTIFIERS! 19�3: X-2O SPACECRAFT (U) 

THE AIR LAUNCH PHASE OF THE X-20A 
COYNA-SOARI PROGRAM IS THE FIRST PLANNED TEST 
OF THE COMPLETE DYNA-SOAR GLIDER SYSTEM IN A 
FLIGHT ENVIRONMENT� ARHONG "THE OVER-ALL OBJECTIVES 
OF AIR LAUNCH AREi Ill VERIFY HAN-MACHINE 
RELATIONSHIPS ANO 121 VALIDATE "THE OPERATION OF 
THE SUBSYSTEMS IN A FLYING GLIDER. THE PLANNING: 
OBJECTIVES, ANO REQUIREMENTS ARE DERIVED rROH 
OBJECTtVES 11) ANO 12) AS STATED ABOVE, 
HARDWARE MECHANIZATION OF THE PRIMARY GUIDANCE 
SYSTEM CPGSI DURJNG AIR LAUNCH WILL BE 
ESSENTIALLY THE SAHE AS THAT OF'" THE GROUNO .LAUNCH 
SYSTEMS. ·,o ADAPT 'THE PGs To AIR LAUNCH 
CONDITtONs� IT Is NEtES5ARY TO ADD LIMITED SWITCHING 
CAPABILITY WITHIN ·rHE GLIDER COCKPIT WHICH WILL BE 
ACCESSIBLE ·10 THE PILOT. COUNTDOWN PROCEDURES WILL 
FOLLOW THOSE ·,o BE USED DURING GROUND LAUNCH AS 
CLOSELY AS POSSIBLE, ANO ARE BASED ON PROCEDURES 
WHICH HAVE PREVIOUSLY BEEN USED THROUGHOUT PGS AND 
SIL TESTING. PGS DATA oe,�INED FROM AIR -
LAUNCH WILL BE CORRELATED, WHERE COMPATIBLE, WITH 
DATA •OBTAINED FROM ALL OTHER PGS TEST PHASES TO 
PROV!OE A CONTINuOuS RECoRO or PGS PERFORHANcE 
UNDER A WIDE VARIETY OF .OPERATING CONDITIONS, 
(AUTHOR) 

UNCLASSIFIED 

CU) 



UNc;LASSIFIED 

CDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

AD-'f31 03� 
HARTIN CO BALTIHoRE HD 
BOOSTER HYDRAULIC SYSTEM DESIGN STUDY, 

AUG ot 30p HtTCHELL,E, J, I 
REPT. NO, OS bO 6t REV, A 
CONTRACT: AFO� 6�7 610 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE! 

DESCRIPTO�St C•LAUNcH VEHJC:LES (AEROSPACE), HYDRAULIC 
SYSTEMS), !•HYDRAULIC SYSTEHs; DESIGN), BOOST-GLIDE 
VEHICLES, SECOND STAGE MOTORS, BOOSTER MOTORS: PUMPS: 

< U I 

ELECTRIC MOTORS, HYoRAULlc_SERVOMEcHANJSHS: ACTUATORS; 
ROLL, ROCKET �OTOR NOZZLES, MOVABLE NOZZLES, 
CONFIGURATION, ROCKET MOTORS 1LIOUID PROPELLANT) (U) 

IDENTIFIERS: 1961: TITAN, TITAN 2, X-20 
SPACEC:RAFT 

THREE HYDRAULIC sVsTEM CoNFtGURATJONS WERE 
CoNSJOEREo FOR EACH BOOSTER STAGE OF DYNA-SOAR. 
THE CHOSEN CONFIGURAflON FOR EACH STAGE WAS THAT 
PRESENTLY USED ON TITAN JI• IN REGARD TO 
STAGE II ENGINE PUMP STARTUP: CONSIDERATION WAS 
GJVEN TO THE POSSIBILITY OF PUMP STARVATION CAUSED 
BV ZERO INITIAL sUcTJON pREssuRE AT THE PUNP, IF 
TITAN JI TEST RE�ULTS INDICATE THIS TO BE A 

< U I 

PROBLEM, THE ELECTRIC MOTOR PUMP CAN BE OPERATED FROH 
TIME OF LAUNCH, THUS PREsSUijlZING THE HYDRAULIC 
SYSTEM, THE STAGE tJ ENGINE ACTUATOR STROKE 
WJLL BE INCREASED TO PROVIDE -�31S DEGREES TRAVEL OF 
THE ENGINE NOZZLE. THE STAGE II ROLL NOZZLE 
ACTUATION GEOHETRV WILL BE REVISED TO PROVDE a�S 
DEGREES TRAVEL OF THE ROLL CONTROL NOZZLE, THE 
PRESENT TITAN II ACTUATOR WILL BE RETAINED, 
(AUTHOR I IUI 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

AD-�31 032 
HONEYWELL INC ST PETERSBuRG rLA 
GROUND SUPPORT _SYSTEM SPECf,JCATfON (TEST OPERATION 
PLAN) VOLUME I, PART II. HAINTENANCE ANALYSIS 
SPEClrlCATION (TEST OPERATION PLAN) 1 CUI 

209P RoHLFs:1. G. I 
CQNTRACTI AFll 600 �25&9 

UNCLASs1r1ro REPORT 

5UPPL[HENTARY NOT£1 

DESCRIPTORS! c•BOOST-GLIDE VEHICLES 1AEROSPACE> 1 

INERTIAL GUIDANCE), C•GROuNO SUPPORT EQUIPHENT: 
SPECJFICATtONSI, 1•1NERTIAL GUIDANCE: MAINTENANCE): 
LOQISTtcs. DESIGN: MAINTENANCE EOUIPHENT: MAINTENANCE 
PERSONNEL. TESTS� TEST HETHOos: CHECKOUT PROCEDURES, 
CHECKOUT EOUIPHENT� GUIDANCE: TRANSPORTATION: HANDLING, 
OPERATION, ACCEPTABILITY CU) 

IOENTIFIERSJ 1•617 w-20 SPACECRAFT CU) 

THIS HAINTENANCE ANALYSIS SP[ClrlcATION 
ITEST O�ERATION PLAN1: VQLUHE I, PAR! 
JI OF THE DYNA SOAR (STEP 11 PROGRAM, 
''GROUND SUPPORT SySTEH 5PECIFJCATION CTEST 
OPERATION PLAN) 1 1

1 PRESENTS THE MAINTENANCE 
REQUIREMENTS o, THE DYNA SOAR cSTEP I) 
PRIHARY GUIDANCE Su8SYST£H (PGS>e THE 
OPERATIONAL SUPPORT REOUtREHENTS or THE PGS ARE 
PRESENTED IN THE OPERATIONAL GROUND SUPPORT 
EQUIPH[NT SYSTEH SpEC!FICAT(ON CTEST 
OPERATION PLAN> cOGSEss,: �OLUME I, PART 
I OF THIS DOCUMENT� THE MAINTENANCE REOUIREHENTS 
PRESENTED ARE BAsEo ON THE SUPPORT NEEDS or THE 
PRIMAAV GUIDANCE SuB�VSTEH CPGS) AND THE 
OPERATIONAL SUPPORT EQUIPMENT. THE ELEMENTS or THE 
PGS SHALL INCLUDE THE INERTIAL GUIDANCE 
SUBSYSTEM (IGS>, THE sECoNDARY ATTITUDE 
REFERENCE SUBSYSTEM CSARS>, ANO THE GUIDANCE 
MALFUNCTION OETEcT10N SUeSYSTEH (GHOSJ. THE 
PRIMARY GUIDANCE SuBSYSTEH ASSOCIATE 
CONTRACTOR CPGSAC) WILL FURNISH ALL THE ELEMENTS 
OF THE PGS ANO THE ASSOCJATEO AEROS�ACE 
GROUND E0UIPHENT liGE) CAUTHOA) IUI 

UNCLASSIFIED Ol5�l6 



UNcLASslFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

A0-�30 �55 
RADIO cORp OF AHERJCA CAMDEN N J  DEFENSE ELECTRONIC 
PRODUCTS 
x-20 CTS OEScRIPTloN, x-20 IOYNA-SOARI COHHUNICATIONS
AND TtACKtNG SUBsYsTEH, (U) 

REPT, NO, 
CONTRACT: 

1 V 

bA ,CRb3 �087 6 2 I 
AF33 657 713� 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTEi 

DESCRIPTORS: <•COHHUNJCAT!ON SYSTEHS, SPECIFJCATJONSI, 
(•TRACKJNv: SPECIFlcATtON520: AEROSPACE CRAFT: GROUND 
SUPPORT EOU1P�£NT7 9UPERH1GH FREUENCY: C BAND: ULTRAHIGH 

"FREQUENCY; ANT NNAS: INSTRUHENTATioN; "EFFECTIVENESS, 
TELEMETER SYSTEHS: cOMHANo ANO CONTROL SYSTEMS: TEST 
EQUIPMENT (ELECTRoNJC5l (UI 

lOENTIF!ERS: 19b): x-20 SpACEcRAFT CU) 

CbNCENTS: COMMUNICATIONS ANO TRACKING 
SUBSYSTEM OESCRIPC!ONI CTS GLIDER EQUIPHENT1 
CTS SURFACE EOUIHENTI AEROSPACE GROUND 
EKOUIPHENT1 APPENDIX! TEST JNST9UHENTATION 
SUBSYSTEM GLIDER CQHPONENCSt SLANT-RANGING 
ACCURACY, 

UNcLASSIF?Eo 

( u ) 



UNcLASslFIED 

DDC REPORT" BIBLIOGRAPHY SEARCH CONTROL N0
0 

0l5�1b 

A0-1.tlO eel 
BOEING CO SEATTLE WASH 
DATA ·SENSOR tNSTRUMENTATrON INSTALLATIN AND 
MAINTENANCE MANUAL - GLl0ER1TRANSITION STATIC TEST 

·PROGRAM.

REPT 0 NO. 
CONTRACT: 

'+'+ IV 
D2 80873 

AF33 657· 713.? 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE1 

IU) 

DESCRIPTORSt C•B005! GLIDE VEHICLES, INSTRUMEN!ATION),
INSTRUCTION MANUALS, INSTALLATION, MAINTENANCE, CAPTIVE 

'TESTS: GUIDED MISSILE COMPONENTS, TRANSDUCERS: WJRANG 
DIAGRAMS� "THERHOCoUPLEs: STRAIN GAGES; SAFETY: HAZARos; 
HATER!ALS (U) 

IDENTIFIERS: 19b'+, x-20 SpACEcRAFT 

"THIS DOCUMENT HAS BEEM PREPARED TO BE USED AS A 
MANUAL "TO ESTABLISH PROCEDURES FOR INSTALLATION AND 

· MAINTENANCE OF DATA SENSOR INSTRUMENTATION REQUIRED
•ON THE X-20 GLIDER1TRANS1TION ANO STRUCTUJAL
COMPONENTS STATIC TEST PROGRAM. THIS PUBLICATION
WILL BE FURTHER USED AS THE AUTHORITY TO DOCUMENT
LOCATIONS FOR ALL oATA SENSOR TRANSDUCERS AND WILL
PROVIDE SPECIAL INSTRUCTIONS FR THE DESIGN OF AND

·ROUTING OF WIRE BUNDLES. THts DOCUMENT HAS BEEN
PREPARED IN -sECTtONS TO FACILITATE RELEASE OF
PACKAGES OF· INFORMATION ·yo ORGANIZATIONS -SUPPORTING

"THE x-20 AIRFRAME vERJFlcATION TEST
PROGRAM, LKlSTED BELOW ARE THE SECTIONS OF "THE
PUBLICATION PROGRAHHEO FOR RELEASES (II DATA
SENSOR HAJNTENANcE ANO INSTALLATION PROCEDURES ANO
12) "TRANSDUCER LOCATIONS AND WIRE ROUTING -
GLIDER/TRANSITION SECTION. CAUTHORI

UNCLASSIFIED 

CU I 

(UJ 



UNcLASSIFIED 

DDC REPORT BIBLtOGRAPHY SEARCH CONTROL NO. OlS�lb 

AD-'tlO 851 
RAYTHEON CO WALTHAM HASS 
DYNA SOAR (STEP 11 COHHUN1CATIONS AND TRACKtNG 
SUBSYSTEM. 

DESCRIPTIVE NOTE: RELfABILITY ANALYSIS REPT• 
·JAN 62 JV 

REPT. NO. 
CONTRACTf 

CRb2 't09 13 1 
AFl3 i,57 71314 

UNCLASSIFIED REPORT 
NOF'ORN 

SUPPLEMENTARY NOTEt 

CU I 

DEScRIPToRS: <•BOOST-GLIDE VEHlCLES, RELIAB�LITY 
(ELECTRONlcs,,: <•RELIABILITY (ELECTRONICS) I 

CO'tMUNICATION SYSTEMS): (eCOHMUNICATION "SYSTEMS, 
RELIABlLtTY IELECTRONlCSl1: (eTRACKING, RELIABILITY 
(ELECTRONlcs1,: <•MANNED sPACECRAfT 1 BOOST-GLJOE 
VEHICLES>. FAILURE 1HECHANICs,; AIRBOJNE:_GROuND SUPPORT 
EOUIPHENT, SUPERH!GH FREOUENCY, DETECTION, AIR-TO--

·sURFACE: SURFACE-TO-AIR: cOHMAND ANO CONTROL SYSTEMS:
CODING: TEHPERATURE: TABLES, RADAR EQUIPMENT: RADIO
EOUIPHENT 1U1 

IDENTIFIERS! 1962: X-20 SPACECRAFT: FAILURE 
CELECTRONICSI (U) 

'THIS REP RT PRESENTS A DETAILED RELIABILITY 
ANALYSIS OF THE DYNA SOAR (STEP II 
COMMUNICATIONS AND TRACKtNG SUBSYSTEM CC + 
"TS). THE ANALYSts 1s BASED ON 'TH£ EQUIPMENT 
CONFIGURATION AT THE TIM£ OF THE HOCKUP 
lNSPECTION. THE HEAN-TIHE-BETWEENFAILURE 
IHTBFI REQUIREMENTS AND GOALS ARE· ESTABLISHED IN 

'THE APPROVED RELIABILITY PROGRAM PLAN. 
RELIABILITY GOALS ARE APpORTJONED Co THE SUBSYSTEM 
AND ASSEMBLY LEVELS FOR EACH "FUNCTION TO PROVIDE 
GUIDANCE ·ro BOTH Tl-tE "CONTRACTOR ANO "THE PR "CURING 
ACTIVITY, "THJB "EFFORT: AS REPORTED IN THE 
FOLLOWING SECTIONS: CONSJSTS OF DEFINING THE 
SUBSYSTEM RELIABILITY REoUIREMENTS IN TERMS OF 
SUBSYSTEM COMPONENTS ANO MISSION· PROFILE. POSSIBLE 
EFFECTS OF HUMAN FACTORS UPON EOUJPHENT RELIABILITY 
THROUGHOUT THE ·TEST, MAINTENANCE, AND OPERATIONAL 
PHASES· OF THE -DYNA SOAR pROGRAH AND 'THE 
0ETRJH£NTAL EFFEcTs OF sroRAGE, HANOLfNG, SHIPPING, 
MAINTENANCE, "ETC •• ARE CoNStoERED, CIRCUIT PART 
STRESS ANALYSIS ANO RELtABILtTY PREDICTIONS ARE BEING 
OBTAINED "FOR "THE PR1HE EQUIPMENT AT VARIOUS ·sTAGES or 
DEVELOPMENT. (AUTHORI ( U l 

UNcLASSIFIEo 015't16 



UNcLASSJFIEo 

OOC REPORT BIBLIOGRAPHY SEARCH "CONTROL NO. 0l5�lb 

Ao-�lO 8�9 
HONEYWELL INC ST PETERSBURG rLA 
x-20 ·DYNA-SOAR PRIMARY .uJDANCE SUBSYSTEM. INTER I AL
BUJOANCE SUBSYSTEM. FLIGHT TEST OPERATION PLAN, CUI 

NOV b2 1v STEPHENSON;s. K, I 
REPT. NO. ll79SR12 REV, A 
CONTRACTt AF33 -657··7133 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTEr 

DESCRIPTORS: <•BOOST•GLIDE VEH[CLES, GUIDANCE!, 
!•GUIDANCE: BOS!-GLIDE VEHICLES�; HANNEO SPACECRAF!, 
RESEARCH PLANES, rLIGHT TESTING, INERTIAL GUIDANCE, 
CHECKOUT' PROCEDURES: INSTALLATION, TESTS; TEST HETHOos; 
DATA: DATA PROCESSING SYSyEHs: •EPoRTs: GROUND SUPPORT 
EQUIPMENT, TRACKING: TEST VEHICLES; ·TELEMETERJNG DATA, 
OSCILLOGRAPHS: "!EST FACIL1TIEs: RANGES CESTABLISHHENTS), 

"TESTS"·EaUIPHENT, ENVIRONMENTAL TEST, STABILJZED 
PLATFORMS; NAVIGATION: RELIABILITY; PERFORMANCE 
IENGINEERINGl: RADAR 'TRACK JG: C BAND: ■ET FIGHTERS CUI 

[DENTIFIERSt 1962: x-20 SpACEcRAFT: "F-101 
AIRCRAFT CU) 

THE X•20 !DYNA-SOAR> FLIGHT 'TEST 
PROGRAM IS THE FtRsT OUT-OF-PLANT PHASE IN AN OVER
ALL DEVE�OPMENT TEsT PROGRAM INTENDED TO 
DEMONSTRATE PERFORMANCE OF THE INERTIAL GUJOANCE 
SUBSYSTEM (IGSI, FLIGHT "TESTS IU) 

UNcLASSIFIEo 015�16 
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ODC REPORT BIBLJOGRAPHY SEARCH CONTROL NO, Ol5�l6 

AO-'f30 ?93 
RAYTHEON CO WALTHAM HASS 
"ELECTROHAGNETlC_COMPATIBr ITV TEST PLAN X�20 (OYNA-
·soARI COMMUNICATIONS ANO TRACKING SUBSYSTEM, CU) 

NOV 62 lV 
REPT. NO, CRb2 -�oe 15 5 
CONTRACT: AFl3 657 ·7t3q 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE! 

DESCRIPTORS: C•BOOST-GLIDE VEHICLES, RADIOFR�OUENCY 
INTERFERENcE,: C•RAolOFREoUENcY INTERFERENCE, BOOST
GLIDE VtHlcLES1, "TEsTs: "TEST METHOos: AIRBORNE: GROUND 
-SUPPORT EQUIPMENT: RADIO cOHHUNICATION SYSTEMS CUI 

IDENTIFIERS! lq62: x-20 SPACECRAFT CUI 

'THE GENERAL TEST PLAN FOR THE ELECTROHAGNETlc 
COMPATIBILITY INTEGRATION TESTS TO BE PERFORMED 
DURING·'THE FLIGHT ·rEST PROGRAM OF THE X-20 
<DYNA-SOAR) ·coHMUNIClTIONS AND TRACKING 
SUBSYSTEM AT 'THE RCA NEW ·CASTLE ENGINEERING 
FACILITY, DELAWARE Is DEsCRteED, THE 'TESTS 
DESCRIBED ARE OlvloEo INTO "TWO BASIC GROUPS, 'THE 
FIRST GROUP 15 ASSIGNED TO AIRBORNE EOUJPHENTSI THE. 
SECOND GROUP IS ASSl0NED TO SURFACE .EQUIPMENTS, 
EACH GROUP IS "FURTHER DI VIDEO INTO SPECIFIC TEST 
ITEHS, EACH'TEST ITEH IS DESIGNED TO PRESENT A 

·PORTION 0� THE lNF'OAMATloN REOUlREO TO DETERMINE THE
·OVER-ALL ELECTROMAGNETIC COMPATIBJLtTY STATUS OF "THE
CTS, !AUTHOR! CUI 

UNcLASslF'IEo 



UNcLAsstF'IED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. OlS'tl6 

Ao-1uo 79 l 

RAOIO CORP OF AHERJC� CAMDEN N J  DEFENSE ELECTRONIC 
·PRODUCTS
AIRBORNE tNSTRUHENTATJON PLAN FOR DEVELOPMENT TEST
PROGRAM, X-20 IDYNA-SOAR1 COMMUNICATIONS AND

"TRACKING SUBSYSTEM,
NOV 63 lv 

REPT, NO, 
CONTRACT! 

'CR6J '408 t5 ·'t l
Af3J 657 tl't 

UNCLASSIF'fED REPORT 
NOF'ORN 

SUPPLEMENTARY NOTE1 

!Ul

DESCRIPTORS1 C•INsTRUHENTATloN: AIRBORNE), !•BOOST GLIDE 
VEHICLE: INSTRUMENTATION): MAGNETIC TAPE: MAGNETIC 
REcORDING;SY5TEMS7 ·sUPER HIGH F'RE0UENCY: �LTRA HIGH 
FREQUENCY, ·PHOTOGRAPHlC RECORDING SYSTEMS, DATA 

"TRANSMISSION SYSTEMS: PULSE MODULATlON, FREQUENCY 
•MODULAT?ON: TELEMETER ·SYSTEMS: DATA PROCESSING SYSTEMS,
COOING: MULTIPLEX CUI 

IOENTIFIERSt 19637 ·x-20 SpACECRH"T (U) 

IN ,ORDER 'TO EVALUTE THE cOMHUN I CAT I ON AND 
TRACKING SUBSYSTEM FOR "THE DEVELOPMENT FLIGHT 
TEST PROGRAM: IT WtlL BE NECESSARY TO ACOUJRE 
TEST DATA 80TH IN THE C-c,7 TEST AIRCRAFT· ANO AT "THE 
-GROUND SITE. THls oocuHENT DETAILS" THE TECHNtCAL
APPROACH IN THE DESIGN OF THE AIRBORNE
INSTRUMENTATION SYSTEM ·FoR THE DEVELOPMENTAL
EVALUATION OF THE GLIOER PORTION OF GHE X�20 CTS
AND FURNISHES A 'TECHNICAL DESCRIPTION OF THE
EQUIPMENT, THE SYSTEM USES TWO l�-TRACK MAGNETIC
'TAPE RECORDERS AND A tb-HM CtNE CAMERA "TO PROVIDE
"PERMANENT "TEST· DATA RECORDS, THE AIRBORNE
INSTRUMENTATION JS ALSO usEo TO SIMULATE 'CERTAIN
GLIDER SIGNALS NECESSARY TO EVALUATE THE -crs.
CAUTHORI

UNcLASSIFlED 
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

A0-�30 789 

RAYTHEON CO WALTHAH HASS 
DEVELOPMENT TEST PLAN DYNA-SOAR COMHUNICATlONS ANO 
TRACKING SUBSYSTEM. (Ul 

IV 

REPT. NO. CRo2 qos 15 O 
CONTRACT: AF33 657 713� 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DEScRJPTORSt !•RESEARCH PROGRAM ADHINIS!RATION, BOOST
GLtOE VEHlcLESI, l•BOOST-GLIOE VEHlCLES, RESEARCH 
PROGRAM ADHINISTRATtON1: SCHEDULING, TESTS: TEST 
FACILITIES: INSTRUMENTATION, TEST HETHODS, TELEMETER 
SYSTEMS: RADIO COHHUNICATJON SYSTEMS CU) 

IDENTIFIERS: Jq62: x-20 SPACECRAFT: AN/GROB, AN/AR0-
22 !UI

THIS PRELIMINARY DEVELOP�ENT "TEST PLAN FOR 
THE DYNA-SOAR COHMUNtCATtONS AND TRACKING 
SUBSYSTEM JS INTENDED AS A DEFINITION OF THE THE 
OVERALL SCOPE OF THE PROGRAM: AND HAY BE USEO TO 
ASSIST IN THE PLANNlNG AND IMPLEMENTATION Of THE 
SUPPORT REQUIRED FROM CONTRleUTiNG ORGANlZA!JONS, 
THE DOCUMENT tNCL�DES SCHEDULES, OBJECTIVES, 
INSTALLATION DATA, AND DESCRIPTIONS OF TEST 
CATEGORIES WHICH ARE COVERED IN A GENERAL MANNER. 
DETAIL DESCRIPTloNs AND PLANS ARE CONTAINED IN 
OTHER SOURCES WHICH ARE REFERENCEo JN THIS DOCUMENT. 
I AUTHOR) CUI 

UNcLASSIFlED 
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 0l5�lb 

AD-�30 787 
RAYTHEON CO WALTHAM HASS 
QUALITY ASSURANCE··cHECK LISTS AIRBORNE RAOJO SET 

·PROTOTYPE EOUIPHENT� x-2o CDYNA-SOAR),
COHMUNJCATIONS ANo··TRACKJNG SUBSYSTEM. CUI 

SEP 63 IV 
REPT. NO. CR63 �081b 3 l 
CONTRACTS AF33 657 713� 

UNCLASSJFl£D REPORT 
NOFORN 

SUPPLEMENTARY NOTEt 

DESCRIPTORS! C•OUALJT! CONTROL, !ESTSI, (•RAOJO
COMMUNICATION SYSTEMS, AIRBORNEI, (•CHECKOUT PROCEDURES, 
RADIO ·co�HUNICATIQN S�STEHSI: TEST HETHoos: BOOST-GLIDE 
VEHICLES,_�OUPLING ·clRCUITS, RADIO TR�NSHITTERS, RADIO 
RECEIVERS, INTERCOHHUNICATJON SYSTEMS, ULTRAHIGH 
FREQUENCY, ·DATA TRANSHtSSfON SYSTEMS; MANNED 
SPACECRAFT (Ul 

IDENTIFIERS! l9bl: ·x-20 SpACECRAFT CUI 

THE QUALITY ASSURANCE CHECK LISTS FOR THE 
COHMUNJCATION-TRACKING SuBSYSTEM AIRBORNE RADIO 
SET PROTOTYPE EQUIPMENT ARE DISCLOSED, THE_ 
FOLLOWJNG UNJTS ARE OISCuSSEol TRANSMITTER, TEST
DATA VOICE� HULITCoUPLER7 ·TRANSMITTER ANTENNA: 
RECEIVER; COMHANo, CONTROL/JNTERCoM: UHF 

·RECEtVER/TRANSHlTT�R: vorcE: UHF RECEIVER
"TRANSMITTER, SEARCH AND RESCUE, CAUTHORI

UNCLASS1F1EO 
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OOC REPORT· BIBLIOGRAPHY SEARCH CONTROL NO, OlS�lb 

A0-�30 ·77 .. 
BOEING ·co SEATTLE WASH 

'TEST PLAN FOR LAUNCH ·coNTROL· EQUIPMENT SYSTEH 
EVALUATION. 

-DEC bJ 17P 
REPT 1 N0 1 D2 8096S 
CQNTRACTt AF33 b57 7132 

·uNCLASSIF"lEO REPORT
NOFORN 

SUPPLEMENTARY NOTEt 

( u, 

DESCRIPTORS: (•BOOST-GLIOE VEHt�LES, GROUND S�PPORT
EOUIPHENT>: CHECKoUT PROCEDURES. TEST METHODS, "TEST 
EQUIPMENT; TEST "FACILITIES: SCHEDULES: .PERFORMANCE
!ENGINEERING); LIQUEFIED GASEs: NITROGEN: HYDROGEN:
OXYGEN: "ELECTRICAL EOUIPHENT: HANDLING; CHECKOUT
EQUIPMENT: MODEL TEsTs: HoOELs CSlHULATJONS): RECORDING
SYSTEMS; LAUNCHING, LIOUIO ROCKET PROPELLANTS (U) 

lOENTIFIERS1 19bl: �-20 SpACECRAFT: LAUNCH .CONTROL 
EQUIPMENT (U) 

THIS OOCUHENT ·PROVIDES A TEST PLAN FOR EVALUATION 
OF THE LAUNCH CONTROL EOulPMENT ILCEI SYSTEH 
AS PERFORMED sY THE LAUNCH CoNTROL."EQUIPMENT
GROUP. THIS TEST PLAN DOCUMENT DESCRIBES THE 
EoUtPHENT: TEST REOUIREHENTs: SCHEDULES; rACfLJTJES 
AND TEST EOUJPMENT REQUIRED roR EVALUATION OF "THE 
LCE SYSTEM. (AUTHOR) (U) 

uNcLAssJFIEO 015 .. lb 



UNcLASSIFIEo 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015416 

A0-430 7�7 
BOEING CO SEATTLE WASH 
SEAL INSTALLATION REQUJREHENTS ANO PROCEDURES FOR X-
20 HYDRAULIC COMPONENTS, CUI 

AUG b3 23P HoSEY:E. c. IHULL,J, w. 
REPT, NO. 02 80822 
CONTRACT! Af33 b57 7132 

UNCLASSIFIED REPORT 
NOfORN 

SUPPLEMENTARY NOTE1 

DESCRIPTORS: C•BOOST-GLIDE VEHICLES, HYDRAULIC SYSTEHSI, 
!•HYDRAULIC SEALS: eOOST•GLIOE VEHICLES!; HYDRAUL!C 
SEALS: SPECIFICATIONS: SHALL TOOLS, CLEANING: HANDLING: 
INSTALLATION, STORA�E: MILITARY REQUIREMENTS (Ul 

IDENTIFIERS: 1qb3: x-20 SpACECRAFT (Ul 

GENERAL DIRECTIONS ARE G1VEN FOR THE ASSEMBLY OF 
X-20 HYDRAULIC COMPONENT PARTS ANO SEALS, THE
REQUIREMENTS OF CLEANLINESS ANO CARE Of �ANDLING �RE
DEFINED 'FOR THE OPERATIONS OF CLEANING, PAC�AGJNG,
STORING AND ASSEMBLY, DESIGN RE0UJREMENTS ARE
OUTLINED FOR USE IN DESIGNING SPECIAL TOOLS USED IN
THE ASSEMBLY OF HYDRAULIC PARTS, (AUTHOR) (U) 

UNcLASsIFIEo 015416 



UNcLASSIF'IEO 

ODC REPORT BIBLIOGRAPHY 

A0-'+30 '+71 
BOEING CO SEATTLE WASH 
INDICATOR - ALTITUDE, 

APR bt 2lp 
REP r ·, NO• 10 20928 

UNCLASSIFIED REPORT 
NOF'ORN 

SUPP�EMENTARY NOTE: 

SEARCH CONTROL NO, 015'+16 

CU I 

DEscRIPTO�S: (•ALTIMETERS; SPE�IFICATIONS1: MECHANICAL 
DRAWINGS, BOOST-GLIOE VEHtCLES, DIGITAL SYSTEMS, 
DES l CiN 

IDENTJF"JERS: 

-SPECIFICATION "FOR ALTITUDE INotCATOR FOR THE x-�o

SPACECRAFT,

UNcl..ASslF"IEo 

( u) 

CU I 

015'+16 



UNcLASSIFlED 

DDC REPORT BtBLtOGRAPHY SEARCH-CONTROL NO. 0l5�16 

AD-'130 '169 
BOEING CO SEATTLE WASH 
INDlCATOR - ENERGY MANAGEMENT DlSPLAY. 

FEB 61 .?Sp 
REPT. NO. 10 20925 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE! 

CU I 

DESCRIPTORS! CeBOOST GLIDE VEHICLES• ENE�Gy MANAGEMENT), 
C •FLIGHT I NSTRUHENTS, 'ENERGY HANAGEHENT I 1 

-SPECIFICATIONS: MECHANICAL DRAWINGS, THRUST: otSP.LAY
SYSTEHs: CATHODE RAY TUBEs: 'CONSTRUCTION; INSTALLATloN:
ILLUMINATION. INSTRUMENT PANELS, QUALITY CONTROL:
ACCEPTABILITY: 'RELIABILtTv: ENVlRONMENTAL TESTS, VIEWING
SCREENS: ·PERFORMANCE CENGJNEERINGI: DESlGN:
MANUFACTURING HETHOOS 

IOENTIF'JERS: 1961: x-20 SpACECRAF'T 

THIS DRAWING COVERS THE oESIGN: fABRJCATloN: 

CU I 
CU l 

PERFORMANCE, AND TESTING REQUJREHENTS FOR ONE TYPE OF 
EQUIPMENT DESIGNATED AS ENERGY MANAGEMENT 
DISPLAY INDICATOR. THIS INDICATOR WlLL DISPLAY 
ENERGY HAGAGEHENT ANO/OR OTHER TYPES Of X-Y 
COORDINATE INFORMATION To THE PILOT, CAUTHOR1 

UNCLASSIFIED 

( u) 

01.S'lJ6 



UNcLASSIFtEo 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

AD-�30 �b7 
BOEING· CO SEATTLE WASH 
INDICATOR- ATTITuOE-OIREcTOR. 

REPT. NO. 
CONTRACT I 

�3 29P 
10 20926 
AF33 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTEt 

< U I 

0ESCRIPTORSt C•ATTIT�DE INDICATORS, SPECIF!CATJONS! 1 

l•FLIGHT INSTRUMENTS, ATTtTUOE JNDtCATORSI, DESIGN, 
DISPLAY SYSTEMS; MECHANICAL DRAWINGS: O�TICAL COATINGS; 
CONSTRUCTION, PERFORMANCE !ENGINEERING!, ACCEPTABILITY, 
RELIABl�ITY, B005T-G�IDE vEHJCLES, HANUFACTURJNG _ 
METHODS, MAINTENANCE, INSTALLATION: PITCH tHDTlON), 
ROLL. AZIMUTH CUI 

IDENTIFIERSr 1963: x-20 SpACEcRAFT CU) 

THIS DRAWING COVERS THE DESIGN, FABRICATION, 
'PERFORMANCE, AND TESTING REQUIREMENTS FOR 05£ TYPE OF 
REMOTE ATTITUOE-olRECTOR INDICATOR, THE 
INDICATION OtSPLAYS PITCH, ROLL ANO AZIMUTH ATTITUDE 
INFORH�TION WITH FULL FREEDOM ABOUT EACH AXIS AND 
FLIGHT-DIRECTOR INFORMATION PRESENTED BY HEANS OF 
METER MOVEMENTS, (AUTHOR1 CUI 

UNcLASSIFIED 



uNcLAsstFIED 

DOC REPORT BIBLJOGRAPHY SEARCH CONTROL No. Ol5'tlb 

AD-'t30 l.f32 
'RADIO C0Rp OF AMERICA CAMDEN N J  DEFENSE .ELECTRONIC 
PRODUCTS 
LIGHTNING STRIKE PROTECTJON, X-20 COYNA-SOAR1 
COMMUNICATIONS AND TRACKING SUBSYSTEM. 

FEB b't 2bp 
REPT. NO. 
CONTRACT: 

CRbi.+ i.+Os 26 t 
AF33 '»57 ·713'4 

UNCLASStFJED REPORT 
NOF'ORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: !•LIGHTNING: ELECTRONIC EQUIPMENT!, 
<•ELECTRONJC EQUIPMENT: �1GHTN!NG1: STRUCTURES: 
COMMUN!CATJONS EQUIPMENT, MANNED SPACECRAFT, WIND, 
STORMS, DAMAGE 

lDENTIFlERSt 196'4: X-20 SpACECRAFT 

UNc:LASslFIEO 

CU l 

CU I 

I U l 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL No. 01S�lb 

A0-�30 17b 

RAYTHEON CO WALTHAM MASS 
ANALYSIS OF AIRBORNE ANTENNA LOBIN� X-20 tDYNASOAR) 
COMMUNICATIONS ANO TRACKtNG SUBSYSTEM, CUI 

FEB o� IV 
REPT, NO, 
CONTRACT! 

CRo� �08 �5 I 
AF33 b57 713� 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: �•ANTEN�A LOaEs: SUPERHIGH_FRE0UENCY): 
BOOST-�LIOE VEHl�LES, MANNED SPACECRAFT, RESEARCH 
PLANES, TRACKJNG, AIRPLANE ANTENNAS, COMMAND + CONTROL 
SYSTEMS: VOICE COHMUNJCATJON SYSTEMS: POSITION FINDING; 
ULTRAHIGH FREQUENcv7 c BAND, MATHEMATICAL ANALYSIS: 
ANTENNA RADIATION PATTERNS: COMMUNICATION SYSTEMS (UJ 

IDENTIFIERS! x-20 SpACECRAFT: l9o�; CTS (U) 

THE x-20 COHHUNlcATIONS AND TRACKING 
SUBSYSTEM CCTSI REPRESENTED THE FrRST DEVELOPMENT 
EFFORT TO OBTAIN AN OPERATIONAL RE-ENTRY 
COMMUNICATION SUaSvSTEM. IT WAS To PROVIDE FOR 
Ctl VOICE COHMUNtCATtON wlTH THE �-20 PJLOT FOR 
THE SEVERAL MISSION �HASESI t21 TRANSMISS!ON OF 
TEST DATA OURJNG BOOST AND RE-ENTRY CONOITIONSI ANO 
131 SURFAcE-oERlvEo POSITION INFORMATION l� THREE 
COORDINATES. TO ACCOMPLISH THESE rUNCTIONS, THE 
CTS WAS To PROVloE THE FOLLOWING RADIO LINKS: 
GLJOER-TO-SURFACE TEST-DATA/VOICE ON SHFI 
SURFACE-TO-GLIDER cOHHAND ON SHF, GLIDER-TO� 
SURFACE VotCE t2�5 - ijQQ He,: SURFACE•TO•GLloER 
COHMANO CUHF17 RADAR TRAcKING 1C-BANOI� AND 
PILOT-TOSEARCH CRAFT-TO-PILOT 12�0 - 250 MCI. 
CAUTHORI 

UNcLASSIFIEO 

(U)



UNcLASSIF1EO 

ODC REPORT BJBLJOGRAPHY SEARCH CONTROL N0 0 Ol5'11b 

A0-'129 195 
HONEYWELL INC 80sToN HASS 
DYNA-SOAR CSTEP I I PRIMARY GUIDANCE SU8SY�TEM, CUI 

DESCRIPTIVE NOTE: OUARTERLY PROGRESS REPT., l ocT-31 
DEC bl, 

JAN b2 21P 
REPT. NO. 
CQNTRACTt 

ll7�QRl 

AF33 b57 7133 

UNCLA5s1rtED REPORT 
NOFORN 

SUPPLEMENTARY NOTE1 

DESCRIPTOR�: ceALL-tNERTIAL GUIDANCE, BOOSTGLIDE 
VEHICLES), l•BOOST-GLIDE vEH?CLES, INERTlAL GuIDANCEl, 
MANNED �PACECRAFT: oESIGN7 STABILIZEOwPLATFORMS, 
GIMBALS, TEST EOU[PHENT (ELECTRONICS), SCHEDULING (U) 

IDENTIFIERS: 1961: x-20 SpACECRAFT (Ul 

THE 1NERTfAL GUIDANCE SYsTEH DESIGN IS PROGRESSING, 
RESULTJNG JN A HtGH PERCENTAGE OF RELEASES OF 
SPECJFtCATIONS AND DRAWINGS, ·FABRICATION OF THESE 
RELEASED JTEHS IS PROCEEDING ON SCHEDULE, 
SUBASSEMBLY TEST EQUIPMENT I� ALSO PROCEEDING WELL, 
WtTH MJNOR CHANGES IN THE TESTING PLAN 1 THE NEW 
STATEMENT Or WORK WAS PRrcEo OUT IN DETAIL, 
I AUTHOR) 

UNcLASSIFIED 

CU l 

015'-+16 



UNCLASSIFIED 

OOC REPORT BIBLfOGRAPHY SEARCH CONTROL NO. 015�16 

A0-�29 192 
HONEYWELL INC ST PETERSBURG FLA 
X-20A 10YNA-SOAR1 PRIMARY GurOANCE SUBSYSTEM. CU) 

DEScRtPTJVE NOTEI INTERrH VIBRATION TEST' REPT.: 
OCT 63 Iv OuBENOORFF;H. H. I 

REPT. NO. AERO ll79sR3�A 
CONTRACT: AF33 657 7133 

UNCLASSIFIED REPORT 
NOF'ORN 

SUPPLEMENTARY NOTEt 

0ESCRIPTORS1 l ♦B005T-GL10E VEHICLES; INERTIAL GUIDANCE), 
l•ALL-INERT1AL GUrDANcE: gODSTGLIDE VEH[CLEs1: MANNED 
SPACECRAFT: VJBRATloN: ENVIRONMENTAL TESTS: 
"MALF'UNCT t ONS, 
lDENTtFIERSf 

INSTRUMENTATION 
1q6J: ·x-20 ·spACEcRAFT 

THE ·rtRST PHASE OF VIBRATION TESTJNG WAS -PERFORMED 
ON THE X-20A INERTIAL MEASURING UNIT ANO COUPLER 
ELECTRONICS UNIT (!HU ANO CEUI AS PART -OF THE 
X-20A ENVIRONMENTAL TEST PROGRAM. THE PURPOSE

CU l 

( u, 

OF THE FIRST ·PHASE OF TESTING WAS TO LOCATE POTENTIAL
PROBLEM AREAS: ·PERMITTING DES[GN CHANGES PRIOR TO THE
Ft NAL PHASE OF VI BRAT I ON TEST I NG• FULL• LEVEL·
RANDOM VIBRATION TE5TtNG WAS PERFORHEO ALONG 'TWO AXES
OF THE CEU (THE vERTtCAL AX1s; ANO THE HORIZONTAL

.LINE -o� FLIGHT AXIS>. FAILURES DUE TO VIBRATION
OCCURRED IN_A CHOPPER HOoULE OF THE PULSE REBALANCE
ELECTRONICS. AND A FREOUENCY STANDARD IN 'THE
PRECISION VOLTAGE AND TIMING ASSEMBLY. A DC SUPPLY
DtOOE BRACKET SHORT AND A STRUCTURAL FAILURE OF THE
CEU BASE ·PLATE WERE ALSO EXPERIENCED. F"ULL LEVEL
RANDOM VIBRATION TESTING WAS PE�FORHED ALONG 'TWO AXES
OF THE IHU (THE HORIZONTAL AXES, ALONG ANO
PERPENDICULAR TO THE LINE OF FLIGHTI, TWO .BROKEN
WIRES IN THE PLATFoRH ELECTRONICS WERE ATTRIBUTED To
VIBRATION FATIGUE, DESIGN CHANGES WERE PERFORMED
To CORRECT THE PRORLEHS orscoVEREo DURING THE "TESTS.
I AUTHOR I tUl 

UNcLASSIF"IEo 0 I 5 'i I 6 



UNcLASSIF'JEO 

DOC REPORT 8IBL10GRAPHY SEARCH CONTROL NO. Ol5�lb 

AD-'427 '+'+5 
BELL AEROSYSTEMS Co BUFFALO N Y  
EVALUATtON •OF WATER RELIEF VAL.VE; J.PND:CLRK P/N P21-
67J. ANO WATER ·FJLL VALVES,-J;PND:CLRK PIN Plf2-
22B. (U) 

MAY 6J ·5p 
AEPT 0 NO. 82332 1� 2 
MONJTOR: IOEP 92!.70.61.�7-C'+-02 

UNCLASSJFJED REPORT

NOF'ORN 
SUPPLEMENTARY NOTEt 

DEScRIPTORSt c•VALVE�: PERFORMANCE (ENG�NEERING1{: 
BOOST-GLIDE VEHICLES, MANNED SPACECRAFT, RESEARCH 
PLANES: -SEALS cSToPpE�s,: PRESSURE: CHECK VALVES: 
VALVES 

1DENTIF'IERSJ 1963: JOEP: w-20 SPACECRAFT: .LEA�AGE 

SAFETY 
CU l 
( u) 

EVALUATION ·OF WATER "RELIEF' VALVE JAMES. P�NO, CLARK 
P/N P21•67J, AND WATER FILL VALVES: JAMES, PONO, 
CLARK P/N Plf2-2?81 EXTERNAL LEAKAGE, CRACKING PRESSURE, 
RESEAT PRESSURE, INTERNAL LEAKAGE ANO FLOW RATE VS• PRESSURE 
DROP. 

UNcLASSIF'IED 



UNcLASslFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. OlSqlb 

Ao-q2e 990 
RAYTHEON ·co WALTHAM HASS 
X-20 COYNA-SOARI CoHMUNlcATtoNS ANO "TRACKING
SUBSYSTEM: SA�ETy CHECK LIST.

FEB bq 1AfP 
REPT. NO. CRb� .qoa 2q I 
CONTRACT! AFJJ· 657 713� 

UNCLASSIFIED REPORT 
NOF'ORN 

SUPPLEMENTARY NOTEt 

DESCRIPTORS: l•BOOST-QLIDE VEHICLES, :SAFETY), HANN;o 
,SPACECRAFT: RESEARCH.PLANES, MAINTENANCE P�RSONNEL, 
ELECTRICAL EOUIPHENT,.ELEcTRONIC EQUIPHENT1

'COMMUNICATION SYSTEMS, PROTECTIVE CLOTHING, SAFETY 

( u) 

·DEVICES: :CHECKOUT PROCEDURES: TRACKING CU) 

IDENTIFIERS! l9b�: x-ao SpACEcRAFT CU) 

THE SAFETY �LAN FOR THE x-20 (DYNA-SOAR) 
COMMUNICATIONS AND 'TRACK I NG 5UBSYSTEH ( CTS) 
ESTABLISHES THE CONTRACTUAL REOU[REMENTS FOR THE CTS 
SAFETY ·PROGRAM� ,AND ATTEHPTs: WITHIN CONTRACTUAL 
LIMITATIONS, TO ·cOMPLY WfTH THE INTENT Of THE 
NONCONTRACTUAL SAFETY SPECIFICATION: ASNR-J 
I DYNA-SOAR I, 25 ·JANUARY 1962, THE SAFETY 
PLAN REOUfREs ESTABLISHMENT OF SAFETY ·DESIGN 
CRITERIA 'TO ACCOHPLIBH THE FOLLOWING: CAI DEFINE 
SAFETY REaU1REHENTS ·ro BE USED IN THE DESIGN OF 
EQUIPMENT: (Bl PROVIDE ·SoURCE INFORMATION FOR 
DESIGNERS: ·to AVoto THE NECESSITY FOR EACH DESIGNER 

·to 'SEARCH ALL EXISTING CONTRACTOR ANO AIR "FORCE
SAFETY'·DOCUMENTAT t oN: IC 1 ·PROV I DE THE BASIS FOR
DES�GN REVIEW CHECKLISTS TO ENSURE THAT�TH£ DESIGN
H A S • l N F' A C T ·, . CO HP L 1 E D W I T H A L L S A F' E T Y D E S l G N

REOUIREHENTS: ANo·yH�T- THE "EOUIPHENT DESIGN PROVIDES
SAF'ETY""COHPATIB�E WITH SuPPORT EOUIPMENT AND 'THE
AREAS ·OF OPERATION: (DI pROVIOE SOURCE
lNFORHATlON ·,o HoN1TOR ALL DESIGN CHANGES: ·ro ENSURE

·coHPLIANCE WITH ·ESTABLISHED SAFETY CESlGN
REQUIREMENTS. AND 1E1 IDENTIFY AREAS OF CONFLICT
BETWEEN DYNA-SOAR PROGRAM SAFETY REQUIREMENTS ANO
THOSE REQUIREMENTS ·ESTABLISHED BY AMR ANO PMR
RANGE SAFETY. (AUTHOR) (Ul 

UNcLASslFIEO OlS�lb 



uNcLASSIF'IED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, OlS�lb 

Ao-�,?7 130 
AERONAUTICAL SYSTEMS OIV WRIGHT-PATTERSON AF'B OHIO 
APPLICATION OF' AEROD!NAMtC LIFT IN ACCOMPLISHING 
ORBITAL PLANE CHANGE, CU) 

SEP 
W(LBUR 

MONJTORI 
L, ,JR,I 

ASD T0Rb3 bq3 

UNCLASSJF'IED REPORT 

IHANKEy, 

SUPPLEMENTARY NOTEt PRESENTED AT THE ASD l9b3 SCIENCE 
ANO ENGINEERING SYMPOSIUM: lB-19 SEP o3, 

DESCRIPTORS! C•BOOST-GLIDE VEHICLES, AERODYNAMIC 
CHARACTERISTlCSI, MANEUVERABILITY, MANNED SPACECRAFT, 
HYPERSONIC CHA.RACTERISTlCs: OPTIMIZATION; ORBITAL 
TRAJECTORIES. ANALYSIS: ATMOSPHERE ENTRY, DESCENT 
TRAJEC!ORJES. PROPULSION: HYPERSONIC FLOW; ANGLE-OF'
ATTACK, ATTITUDE CONTROL sYSTEH5 1 THRUST VECTOR CONTROL 
SYSTEMS 

IOENTIF"IERSt 
( u) 

( u) 

THIS STUDY CONSIDERS THE CONCEPT OF' A HYPERSONIC 
GLIDER-TYPE SPACECRA�T UTILIZING ITS AERODYNAMIC 
MANEUVERING CAPABlL1TY IN PERFORMING ORBITAL PLANE 
CHANGE, F'OR LIFTING VEHICLES AN OPTIMIZATION 
PROCEDURE IS oEVELoPEo WHICH DEFINES THE PROPER 
VEHICLE ATTITUDE: PROPULSION UT1LIZATION ANO SEQUENCE 
OF OPERATJONS TO PRODUCE THE HAXIHUH PLANE CHANGE FOR 
A GIVEN FUEL EXPENDITURE, THE RESULTS OBT�lNED ARE 
COMPARED WITH THE FUEL REQUIREMENTS F'OR A PURE 
PROPULSION (NONLJF'TINGI PLANE CHANGE WHILE 
REHAfNtNG 1N ORBJT. SPECfrlCALLY, THE OPTtHUH BANK 
ANGLE: ANGLE OF' ATTAC�: ENTRy ANGLE: THRUST AL1GN�ENT 
ANO THRUSTING PROCEDURES ARE DEFINED, IN ADOITlON, 
THE ADVANTAGES or HIGH L1D VEHICLES ARE GRAPHICALLY 
ILLUSTRATED, THE METHOD IS SEEN TO BE MOR� 
EFFICIENT THAN -THE PURE pROPULSION METHOD, BUT 15 
FOUND TO BE FAR MORE COMPLEX AND REQUIRES LONGER 
TIMES TO EXECUTE, 1AUTHORI tUl 

uNcLASSIFIEO 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL N0 1 015�16 

A0•�25 931 
BOEING CO SEATTLE WASH 
EXTERNAL SURFACE PANELS 1NON-JNSULATEDI DEVELOPMENT -· 
DYNA-SOAR: CU) 

JUL 63 233P ScHNEJDER,R1 O. 
REPT. NO. 02 B008q VOL. l 
CONTRACT: AF33 657 7132 

UNCLASSIFlED REPORT 

DESCRIPTORS: •BOOST-GLIDE VEHtCLES 1AIRFRAMES , 
ATMOSPHERE ENTRY :soNOEO JOINTS ,ENVIRONMENTAL TES!S 
INSTRUMENTATION ,HATERIALS ,HECHANJCAL ·PROPERTIES , 
PRESSURE ,SHEAR 'STRESSES :slHUL�TION :soNIC FATIGUE: 
SPACE ENVIRONMENTAL CONDITIONS ,SURFACE PROPERTIES • 
SURFACE.TEMPERATURES :TEST METHODS �THERMAL INSULATION , 
THERMAL STRESSES (UI 

uNcLASSIFIED 



UNcLASslFlE.D 

DOC REPORT BtBLJOGRAPHY SEAACH CONTROL No. 01sq1b 

AD-'125 0'10 
DEFENSE DOCUHENTATJON CENTER ALEXANDRlA VA 
ORBITAL SPACE STATION SYsTEH STUDY. AEROSPACE 
PLANES. rUl 

DESCRIPTIVE NOTE: BIBL!OGRAPHY FOR JAN 58-NOV b3, 
NOV 63 J8p 

uNCLASStflED REPORT 
NOF'ORN 

SUPPLEMENTARY NOTE: 

DESCRlPTORS: ,.eraL!OGRAPHtEs: SPACECRAFT), 
(•SPACECRAFT, BIBLtoGRAPHJES1: LAUNCH VEHICLES 
CAEROSPACE), MANNED SPACEcRAF'T: SPACE CAPSULES: 
RENDEZVOUS SPACECRAFT: AEROSPACE PLANES; LUNAR BASES: 
LUNAR SURFACE VEHICLE: RECOVERABLE BOOSTERS: ROC�ET 
PLANES: eoosT-GLfoE VEHICLES: SPACE r�IGHT: ORBITAL 
TRAJECTORIES, REN0E7.Vous TRAJECTORIES, LUNAR 
TRAJECTORlES, ctRcUMLUNAR TRAJECTORIES, LAUNCHlNG, 
LANDINGS, SPACE STATIONS [U) 

IDENTIFIERS: 1963: AGENA, APOLLO, CENTAUR, X-20 
SPACECR�FT: X-15 AIRCRAFT7 TITAN 3: GEMINI: ME.RCURY 
PROJECT, SATURN, TITAN IUI 

THIS BtBLIOGRAPHy CONTAINS APPROXJHATELY 
bOREFERENcES cONcERNEO WfTH THE DESIGN, LAUNCH, 
FLIGHT: �ND LANDING ASPEcTS OF_SPEC?FlC LAUNCH 
VEHICLES, BOOST-GLIDE V�HICLES, MANNED SPACE 
CAPSULES, ROCKET PLANES, AND AEROSPEACE PLANES, 
LUNAR BASES, AND LUNAR SuRFAcE VEHICLES ARE ALSO 
CITEO, (AUTHORI 

UNcL.ASSlF"lED 

I U I 
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UNcLASSIFJEo 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

AD-�23 012 
NORTH AMERICAN -AVIATION·fNC DOWNEY CALIF 
FLIGHT VEHICLE STRuCTRUAL DESIGN CRITERIA: RECOVERY 
PHASE. 

DEScRIPTtVE NOTEl REPT. 'FoR I -JULY b2-30 JUNE 63 •. 
SEP 63 230p 

REPT •. N0 1 S1D63 378 
CONTRACT I Ar33· 657· q020 
PROJt 1367" 
TAs�: 136702 
MONITOR� ASO TDR63 �53 

UNCLASSJFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE1 
. . 

DEScRIPTORSt C•MANNED SPAcECRA�T. RECOVERY!, c•REE�TRY 
VEHICLES, AEROD�NAMIC LOAolNG1! STRUCTURES• OE�IGN, 
RESEARCH PLANES, ROc�ET" PLANES. SPACE_CAPSULES, 
ATMOSPHERE'.ENTRY, AgRODYNAMIC HEATING, HEAT''!HIELDS, 
STRESS cPHYSCOLOGv). TOLERANCES (PHYSIOLOGY), DESCENT 
TRAJECTORIES, DECELERATION; DRAG� INFLATABLE STRUCTURES. 
BALLOONS: ROTOR BLADES: DRAG PARACHUTES: PARAWINGS: 
LANDING GEAR, WATER ENTRY: RETRO RoC�ETS: .LOAo 
DISTRIBUTION, REVtEws· CUI 

IDENTIFIERS: l9b3: �-IS AJRCRAFT, X-20 AJRCRAFT CUI 

STRUCTURAL- LOADING ANO HEATtNG CONOJTIONS FOR THE 
RECOVERY PHASE OF FLIGHT ARE PRESENTED 'FOR CURRENTLY 
FEASIBLE RECOVERY TECHNIQUES. REOUIREMENTS FOR 

·PROTECTION ·OF CREW MEMBERS ARE DISCUSSED, :CRITJCAL
CONDITIONS USEO AS THE BASIS· OF STRUCTURAL DESJGN
CRITERIA ARE OUTLINED FOR EACH RECOVERY "TECHNIQUE,
EFFECTS OF PERTURBATIONS "FROM NOMINAL CONDITIONS
ARE ANALYZED. FUNDAMENTAL CONCEPTS OF STRUCTURAL
DESIGN CRITERIA ARE DISCUSSED RELATIVE TO STRUCTURAL
AND MISSION RELIABtLtTY. (AUTHOR) CUJ 

UNcLASSIFIEo 015�16 



UNCLASSIFIED 

ODC REPORT 81BLt0GRAPHY SEARCH CONTROL NO. 015�16 

AD-'121 69'1 
BOEING CO SEATTLE WASH 
LEADING EoGEs OEvELOPHENT-DYNA SOAR, (UI 

SEP b3 392P BoWERs:o. A, IESCH,P. G, 
REPT. NO. 02 aooas 
CONTRACT: AF3l b57 7132 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: 

DEScRJPTORSt c•BOOST-GLIDE VEHICLES, AERODYNAMIC 
- -

CHARACTERISTICS>, W!NO TUNNEL MODELS, HODEL TESTS, 
AERODYNAMIC HEATING: LEADJNG EDGE FLAPS� TEMPERATURE: 
HEASUREHENT: TABLES: EXPERIMENTAL DATA, HEAT 
TRANSFER (UI 

IDENTIFIERS: ( U I 

UNcLASSIFIEo 



UNcLASStf'tED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, OlS�lb 

A0-4-420 q51 

SPERRY PHOENIX Co ARIZ 
ELECTRO-INTERFERENCE CONTROL PLAN FOR GLIOERBORNE 
EQUIPMENT, 

9p 

273 113 REPT, NO, 
CONTRACT I AF33 bS7 qbl� 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTEt REPORT ON X-20 RCRS PROJECT, 

CU l 

DESCRIPTORS! !•BOOST-GLIDE VEHJCLES, RAOIOFREQUEN�Y 
INTERFERENCE), MANNED SPACECRAFT, RESEARCH PLANES 1 

ELECTRONtC EOUIPHENT: GUloANcE: FLIGHT CONTROL SYSTEMS� 
AIRSPEED INDICATORS: ELECTR0HAGNETtC_SHIELOING: GROUND
IELECTR?CALI, TEST METHODS, ANALYSES, FEASlBJLITY 
STUDIES, RADAR BEACONS (Ul 

IDENTIFIERS! X-20 SpACECRAFT= l9b3; AN/APW-22 CUI 

A DESCRIPTION IS PRESENTED OF A PLAN TO TEST FOR 
AND CONTROL ELECTRO-lNTERFERENCE ?N THE RcRS 
EQUIPMENT "TO BE INSTALLED IN THE x-20 GLIDER, 
IA.UTHORI 

UNcLASslf'!ED 

r U l 



uNcLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH ·coNTROL NO. 015,..16 

AD-,.. l 8 973 

BELL AEROSYSTEHS Co BUFFALO N Y  
EVALUATION OF PROPELLANT ·cHEc� VALVES, 

JAN 
REPT. NO. 
HONITORt 

63 bp 

82332 ·5 l 
lOEP 

UNCLASSIFIED REPORT 
NOFORN 

DEScRlPTORS: c•HIGH PRESSuRE VALVES, HYDROGEN 
PEROXIDE), PROPELLANTS: PRESSURE, FAILURE 
CMECHANJCs,: PERFORMANCE rENGINEERJNGI. 

lOENTIFIERSt X-20 SPACECRAFT: 1963: IOEP. 

EVALUATION OF FUEL PRESSURE VALVES TO DETRHlNE 
APPLICABILITY FOR H20� USE. 

UNcLASSIF1EO 

(U I 

I U I 

CU I 

015'116 



UNcLASSIFlED 

DOC REPORT BIBLIOGRAPHY SEARCH "CONTROL NO. 015�16 

AO-� 18 5'49 
BOEING CO SEATTLE WASH 
NOSE CAP DEVELOPMENT "TESTS, 

SEP 63 IV LANDRv:e,E.IESCH;P.G,t 
REPT, NO, DOC. NO. D2 80083 
CONTRACTt AFll 657 7132 

UNCLASSIFIED REPORT 
NOF'ORN 

DESCRIPTORS: (eBOoST-GLIDE VEHICLES, NOSE C�NESI, 
(•NOSE CONES, REFRACTORY METALS AND ALLOYS) 1 

TESTS: REFRACTORY MATERIALS, PLATINUM ALLOYS: 
HONEYCOMB.CORES� THERMAL RADtATt�N: REINFORCING 
MATERIALS, WIRE, rNsTRUHENTATtON, THERMOCOUPLES, 
AIRPLANE NOSES: 'CERAMIC MATERIALS; ZIRCONIUM 
OXIDES 

IDENTIFIERS: 

MATERIALS JNVESTJGATlONS AT BOEING DURING 1958 -
1960 DISCLOSED THAT USE ·OF A ZIRCONIA SHELL FOR THE 
NOSE 'CAP ·OF THE �-20 GLIDER WOULD BE FEASIBLE, 
THREE cONcEPTS WtRE INVEsTfGATEDt 111 
HONOLtTHic ZIRCONIA SHELL REINFORCED WJTH PLATINUM 
ALLOY WIREI 12) MONOLJTHJC ZIRCONtA SHELL 
REINFORCED WITH PLATJNUH ALLOY HONEYCOMB! 13) 

CU I 

< U I 

( u) 

-SEGMENTED ZIR CONIA SHELL REtNfORCED WITH PLATINUM
ALLOY WIRE ANO ATTACHED TO A SUPER ALLOY SHELL,
DEVELOPMENT AND CALIBRATrON oF "TEST fAC1LtTIES AND
INSTRU MENTATtON WERE REQUIRED THROUGHOUT 'THE PROGRAM
TO PRODUCE_ AND RECORD THE EXTREME TEMPERATURES Of
.APPROXIMATELY •'IOQO F. ANo 'THE TEMPERATURE Dis

"TRJBUTION AND HEATING RATES· TO BE ENCOUNTERED IN
FLIGHT. (AUTHOR) CU) 

UNcLASStFIED 



UNcLASslFlED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

AO-�lo 7l0 
AERONAUTICAL SYSTEMS OIV WRIGHT-PATTERSON AFB OHIO 
CENTRIFUGE DESIGN EVALUATION OF THE X-20 CDYNA-
SOARl CREW STATloN7 (Ul 

JUL 63 2qp SNYDER:CHARLES J.1 
PROJ: 620A 
MONITORt ASO TDR63 338 

UNCLASSIFIED REPORT 
NOFORN 

DESCRIPTORS: !•RESEARCH ·PLANES. FLIGHT 
SIMULATORS!: l•CENTRIFUGEs: FLIGHT" SIHULATORS1: 
MANNED SPACECRAFT: soesT-GLlOE VEHICLES: TEST 
EQUIPMENT, APPACECRAFT cAalNs: DESIGN: TEST 
METHOD: DATA, TABLES, (U) 

IOENTtFIERSt lq63: X-20 SPACECRAFT, (U) 

CENTRIFUGE SIMULATJON "TEsTS OF THE x-20 CREW 
STATION WERE CONoUcTED ·ro EVALUATE THE DESIGN AND 
DETERMINE HAN'S ABILJTY TO FLY "THE VEHlCLE UNDER 
ANTlCIPATEO STRESSES� THE SIMULATOR BUILT FOR THlS 
PROGRAM CoNSJSTED of ' INSTRUMENT PANEL ANO CONTROLS 
"THAT WERE: IN M05T RESPEcTs; PHYSICALLY IDENTICAL TO 
·THOSE OF "THE X-2o, ANO A PROTOTYPE EJECTION SEAT
THAT WAS INSTALLED IN THE SAHE POSITION RELATIVE TO
'THE INSTRUMENT PANEL AS rN THE ACTUAL x-20
VEHITEST SUBJECTS WORE THE FULL PRESSURE SUIT ANO
THE RESTRAINT SYSTEM WAS THAT DEVELOPED FOR THE X-
20. THE srx x-20 PtLOTS ·sERVED AS TEST SUBJECTS,
TESTS WERE CONDUCTED UNDER STATfC AND OYNAH1C
CONOITIONS WITH THE SUIT UNPRESSURIZED AND
PRESSURIZED, RESULTS OF ·yESTS WERE RECORDED ON
ANALOG STRIP CHARTS AND MOTION PICTURES; AND PILOT
OPINIONS WERE RECORDED ON MAGNETIC ·TAPE AND
DEBRIEFING OUESTJONNAIREs. A DEVELOPMENT
ENGINEERING INSPECTION HELD AT THE CNNCLUSION OF
THE TEST PROGRAM RESULTED IN SEVERAL MINOR
HODlFICATIONS TO THE CREW STATION. AN ANALYSIS OF
THE TEST RESULTS _INDICATED, HOWEVER: THAT MAN COULD
PERFORM ·NECESSARY CONTROL FUNCTIONS 1N THE CREW
STATION o, THE �-2o VEHlcLE EDDER CON Dll!ONS OF
HAXIHUH G-FORCES ANTIC1PATEo CURING BOOST, AS 
SIMULATED ON THE CENTRIFUGE, (AUTHOR) (UI 

UNCLASSIFIED 015�16 



UNcL.ASSIFlEO 

OOC REPORT 8JBLt0GRAPHY SEARCH .CONTROL· NO. 015'116 

MARTIN CO DENVER 'COLO· 
PROGRAM 62'1A o.88! SCAlE ·roRcE 
AT NASA AMES RESEARCH CENTER: 

TEST POST-TEST REPORT 

lV HART:P. H. 
MONJTOR2 .sso CR63 101 

UNCLASSIFIED REPORT 
NOFORN 

5UPPLEHENTARY NOTE1 

CU l 

DESCRIPTORS: C•BOOST-GLIOE VEHICLES, LAUNC� VEHICLES 
IAEROSPACEll, AERODYNAMIC ·CONTROL SURFACES, AEROOYNAMIC 

'CONF'IGURATtONs: BOOIES or REVOLUTION: CONICAL. BODIES: 
-

.. 

CYL!NDRJCAL BODIES, WINGS, F'INS, AEROOYNAHI� 
'CHARACTERISTics. SUPERSO�tc CHARACTERISTI�S, TRANSONIC 
'CHARACTERISTICS, PAYLOAD, ANGLE' OF ATTACK, PITCH 
CHOTION>, YAW: MOMENTS: RoL.L: EXPERIMENTAL. DATA, WlNO 
TUNNEL H00EL5, MODEL- TESTS (U) 

IOENTIFJERSt 1963: GAP EFFECT7 62'1 A PROGRAM: X-20 
SPACECRAFT 

AN o.eab! HOOEL OF 'THE PROGRAM b2'1A AIR 
VEHICLE WAS· TESTED BY THE FLUID MECHANICS BRANCH or 
THE NASA AMES RESEARCH CENTER, THE HQDEL WAS 
TESTED AT HACH NUMBERS OF o.bO, 0.90, J,10 ANO l,�o 
1N TH£ 2�2-FT TRANSONIC wtND TUNNEL. 
TESTING WAS CONDUCTED OURJNG 'THE rlRST HALF OF 
lq62. CONFIGURATION VARIABLES JNCLUDED LIFTING ANO 
NONLJFTING PAYLOADS, NUMBER AND ORIENTATION OF THE 
BODIES: FIN SIZE: ANO SPACING BETWEEN BODIES. FORCE 
ANO HOMENT DATA WERE OBTAINED AT VARIOUS ANGLES or 
ATTACK AND 5tOE5LIP FOR ·THE HACH NUMBERS L15TED 1 

!AUTHOR>

UNCLASSIFIED 

CU I 

I U I 



UNcLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

Ao-•HJ 282 

BOEING CO SEATTLE WASH 
GROUND SUPPORT EQUIPMENT RECOHHENDATtON DATA. 

n:e 
REPT. NO. 
CONTRACT: 

6 I I II 
OOCUHENT NO. D2 77e�: VOL• 2 
AFll 600 .. 1517 

UNCLASSIFIED REPORT 
NOTICES ONLY HILtTARY ofrlCES HAY REQUEST FRoH ooc. 

DESCRIPTORSt C•BOOST-GLJDE VEHICLES• GROUND 
SUPPORT EQU l PMENT l , 'TEST EQU I PHENT, HI LI TARY 
REQUIREMENTS, ·cATALoG9, 

IDENTIFIERS: 1961: �-�o SpACEcRAFT. 

'THIS DOCUMENT 'CONTAINS ALL 0� THE GROUND 
SUPPORT EoUIPHENT GSE REcOHHENDATtON DATA 
-GENERATED BY THE SySTEHS CONTRACTOR• ALL
ASSOCIATE CONTRACTORS AND To 'THE DEGREE
APPLICABLE, SUBCONTRACTORS, 1AUTHOR)

UNCLASSIFIED 

( u) 

CU I 

CU l 

CU I 

015 .. 16 



UNcLASSIF'IEo 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. Ol5'tl6 

.AD-'+ I l B2l 

BOEING CO -SEATTLE WASH 
DATA REPORT' AEDC-B-BC-2't: A HACH B HEAT'"TRANSF'ER 
AND PRESSURE TEST TO INVESTIGATE SHOCK BOUNDARY LAYER 
INTERACTION ON A "FLAT PLATE HODEL: AR-500H-2: 
SPO 188, CUl 

JUL bl 1V 
R EPT • NO• 02 :.!i!'t9 l , VOL• .3 
CONTRACT! AFll -657 7132 

UNCLASSIFIED REPORT· 

DESCRIPTORSt <•FLAT PLATE HOOELS, TURBULENT .
BOUNDARY LAYER), C•HYPERSoNICT PLATE HOOELSI, 

·DATA; HEAT "TRANSFER: PRESSURE: BOOSTER GLIDE
VEHICLES: MODELS 1S1MULAT10N1: BOUNDARY LAYER7
ATTITUDE INDICATORS: HEAT-RESISTANT MATERIALS:

,SPACECRAFT: BOOST-GLIDE VEHICLES.
IDENTIFIERS: X-20 SPACECRAFT: 1963.

"TESTS ON -SHOCK BOUNDARY-LAYER INTERACTION PHENOMENON
INHERENT WITH BASIC OYNA-sOAR "TYPE WINGBODY ANO WING
BOOY-FIN CoNFJGURATtON 0 

UNcL.ASslFIEo 

CU l 

( U l 



UNt:LASS[F'IEO 

DDC REPORT BIBLtOGRAPHY SEARt:H CONTROL NO, 01sq1a 

Ao-'+ I l 8 2 l 
BOEING CO SEATTLE wASH 
DATA REPORT AE0C-B-BC•2'+7 A MACH 8 HEAT TRANSFER 
AND PRESSURE "TEST TO INVESTIGATE SHOCK �OUNDARY
LAYER INTERACTION oN A fLAT PLATE HODEL, AR sOOH• 
2: SPO 

JUL 
REPT, NO, 
CONTRAt:TI 

l 88, 

63 521P TRU5SELL1D,R,J 
DOCUMENT NO, 02 22'+91 VOL, I 
Af33 057 7132 

UNCLASSIFIED REPORT 

DESCRIPTORS: c•FLAT PLATE MODELS, TURBULENT 
BOUNDARY LAYERl 1 c•HYPERSoNIC FLOW, FLAT PLATE 
MODELS): DATA: HEAT "TRANSFER: PRESSURE; HEAT 
RESISTANT HATE�IALS7 MODELS ISlHULATIONI: w 

BOUNDARY LAYER, ATTJ!UOE INDICATORS, TESTS
1 

BOOST-GLIDE VEHlt:LES, SPAcECRAFT, 
IOENTIFIERSt 1963: ·x-�o SPACECRAFT. 

CU I 

f U l 
( UI 

HACH 8 MEAT TRANSFER ANO pRESSURE TEST TO INVESTIGATE 
SHOCK BOUNDARYLAYER INTERACTION ON A FLAT PLATE HODEL, 

UNcLASSIFIEO 015'+lb 



UNcLASslF'lED 

DOC REPORT BJBLtOGRAPHY SEARCH CONTROL NO, 015'116 

AD-'111 662 
BELL AER05YSTEMS Co BUFF'ALO N Y  
EVALUATION OF HIGH PRESSuRE NITROGEN SERVICE (FILL) 
VALVES. 

DEC 
REPT. NO, 
MON I TOR I 

bl 3P 
82332-11-1 

lDEP 

UNCLASSIFIED REPORT 
NOF'ORN 

SUPPLEMENTARY NOTE1 

( u) 

DESCRIPTORS: J•HIGH PRESSURE VALVES, 
LEAK 5, N t TROGEN 

toENTIF'JERS: IDEP: oYNA-SoAR7 1962 

GAS CYLINDERS), GAS 
( u) 

( U l 

EVALUATION OF HIGH-PRESSURE NITROGEN SERVICE 1r!LLI 
VALVES, 

UNcLAsstFIED 



UNcLASSIFIEO 

DOC REPORT BIBLIOGRAPHY SEARCH 'CONTROL NO. 015'416 

AD-'409 321 

BOEING .CO SEATTLE WASH 
LEADING E0GES DEVELOPMENT - OVNA SOAR, 

'JUN oJ tv BoWERs:o.A.J 
REPT. NO. 02 80085 
CONTRACTI AF33 b57 7132 

UNCLASSIFIED REPORT 

DESCRIPTORSt l•BOOST•GLIDE VEHICLES• LEADING EDGE 
"FLAPS): l•HANNEO ·sPACECRAFT� LEADING EDGE 

( u) 

FLAPS 1: AEROOYNAHJC .CONFIGURATIONS: TESTS. CU) 
IDENTIFIERS: .X-20 SPACECRAFT: l'b3. CUI 

THIS DOCUMENT REPORTS ON 'THE FACILITIES DEVELOP 
HENT- ANO ·TEST RE5UL TS FRoH THE OYNA SOAR 
LEADING EOGE oEV£LOPMENT PROGRAM. 'THE 
LEADING EoGE oEVELOP�ENT PROGRAM WAS' UNOERTAKENt 
ll) TO EVAL UATE EXPERIMENTALLY FIVE lEADING 'EDGE
ANO ATTACH MENT- SCHEHE DESIGNS PROPOSED fOR USE ON
THE 'GLIO 'ER AND 121 TO E5TABLISH THE RELIABILITY
AND STRUCTURAL I NTEClR I TY or ·THE HOST' PROM Is I NG OE
SIGN. ALL �ESIGNS TESTED WERE EVOLVED 'FROM 'THE
THIN SHELL, COATED HOLYBoENUM ALLOY LEADING EDGE
CONCEPT WHICH WAS PROVED 'FEASIBLE DURING PHASE t
OF' THE DYNA 'SOAR PROGRAM·. ALL TESTED .LEADING
EDGE OESIG�S PERFORMED SATISFACTORILY 'FROH "THE
STRENGTH ·sTANOPOJNT, NO sTRUCTURAL. FAILURES WERE
CAUSED BY SONIC TESTING: THERMAL STRESSE� .RESULTING
F"ROM 'THERMAL 'GRADIENTS ANO HE A Tl NG ·RATES, OR PLASMA
TESTING OF THE OOUBLE SHELL OE SIGN, ALL DESIGNS
SUPPORTED SIGNIFICANTLY HIGHER LOADS 'THAN. PREOJCTED
OUR ING STATIC TESTS. AL THOUGH OXIDATION 'FAILURES
OCCURRED ·THROUGH THE HOLvBDENUM DlSILICIDE 'COATINGS
DURING 'THE RADIANT HEAT ANO PLASMA JET TESTS: THE
EXTENT" OF' THESE FAtLURES oro NOT" PREVENT 'THE
SPECIMENS FROM MEETING THE DESIGN REQUIREMENTS,
CAUTHOR>

uNcLASSIFIEo 

CU l 

015'4Jb 



UNcLASsIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH ·coNTROL No. 015�16 

AD-'106 535 
BOEING CO SEATTLE WASH 
OtRECT ELECTROLEsS NICKEL PLATING ON ALUMINUM, 

OCT 62 ·9p -SHJMJZU,M1I 
AEPT� NO. MOR2 15t�3 
MONITOR: IDEP 331,60.oo,oo-c6-02 

UNCLASSIFIED REPORT 
NOF'ORN 

DESCRIPTORSt •ALU�INYM: NJCK£L; PLATING� 
BOOST-GLIDE VEHICLES, HANNED SPACECRAFT, RE 
SEARCH PLANES: HEAT TREATMENT: OIFF'USION: 

( u) 

CLEANING; METAL· COATINGS, (U) 

IDENTIFJERS1 IDEP: �-20 SpACECRAFT: ELECTROLESS 
PLATING. CUI 

DEVELOPMENT TEST" REsULTS oN DIRECT ELECTROLESS NICKEL 
PLATING· ON ALUHINUH WITHOUT USING AN UNDER PLATE! 
ACTIVATION OF THE ALUHJNUH SURF'ACEt BAKING TO IMPROVE 
ADHESION av DIFFUSION OF THE WITH THE ALUMINUM. 

UNcLASSIF'IEO 

. I 



UNc:LASs I F"I ED 

DDC REPORT B18Lt0GRAPHY SEARCH CONTROL NO. 015Qlb 

AD-QOJ 9.36 
AERONAUTICAL SYSTEMS DIV WRIGHT-PATTERSON.AFB OHIO
OPTIMIZATION OF LIFTING RE-ENTRY VEHICLES, 

MAR 63 80P HANKEY,WILBUR L,1 
MONITOR: ASD 'T0R62 llo2 

UNCLASSJFIEO REPORT 

SUPPLEMENTARY NOTE! 
620A. 

REPORT ON WEAPON SYSTEM 

0ESCRIPTOR5t •BOOST-GLIDE VEHICLES: AIRPLANE

LANDINGS, DRAG: DECELERATION; REENTRY VEHICLEs: 
AEROOYNAHlc HEATING7.sTABtLITY: EQUATIONS� 
DESCENT·"TRAJECT0�1Es. AERoDYNAHIC LOADING, LIFT, 

'u) 

ATMOSPHERE ENTRY, AERODYNAMIC CONFJGURATIONS, (U) 
IDENTIFIERS! X•20 'SpACECRAFT 0 (U) 

AEROOYNAM IC LI FT IS USED DUR I NG RE-ENTRY 'TO PRO 
V!DE RANGE MANEUVERABILITY SO THAT A PRECISE SITE "CAN 
BE SELECTED· AND A ·HORIZONTAL LANDING CAPABIL.ITY CAN 
BE PROVIDED. MAXI HUH ·MANEUVERABILITY HAY BE 
ACHIEVED BY MODULATING THE HYPERSONIC .LIFT-TO DRAG 
RATIO IL/OI, IN THJS ·srUoY THE LIFTING RE. ENTRY
CONFIGURATION WAS 0PTIHJ7EO TO MAXIMIZE HYPERSONIC 
LID WITHIN "THE HEATlNCi: 5TABlLlTY, ANO LANDING 

·coNSTRAINTS, ELEVEN ·PERTrNENT CONSTRAINT EQUATIONS
WERE FORMULATED, AND NUMERICAL CALCULA "TlONS -OF 'THE
COMPLETE AERODYNAMIC CHARACTERISTtCS- AND
CONFIGURATIONAL GEoHETRY WERE DETERHlNED, THE IBM
7oqo COMPUTER WAS USED 'To SOLVE THE 11 CONSTRAINT
EoUATIONS THROUGH AN ITERATION TECH NIOUE AND TO

·PERFORM THE MAXIMIZATION PROCESS. OPTIMUM
CONFIGURATIONAL 'GEOMETRIES WERE EVALUA!EO FOR THREE
WING, LOADINGS AT VEHICLE WEIGHTS OF 10,000 AND 100, 

000 ·POUNDS, RESULTS SHOW THAT HIGHER L/0 VALUES
CAN BE ACHIEVED WITH LOW ASPECT RATlO, LOW "WING
LOADINGS• AND LARGE SC:ALE VEHI CLES 0 THE COMPLETE
GEOMETRY "FOR ONE OF THE TYP lCAL OPTIMUMS 15 "SHOWN AS
AN EXAHP�E, (AUTHORI l U I

uNcLAss!FIED 



UNcL.ASslFIEO 

DOC ·REPORT" BIBLIOGRAPHY SEARCH CONTROL NO. Ol5'+lb 

A0-337 373 
HARTIN ·co DENVER Colo 
2! HODEL SCALE 62�A STATIC STAGING AEROOYNAHJC FORCE 
TEST POST-TEST REPORT: NASA-LANGLEY UNITARY PLAN WINO 
TUNNEL !Ul

JUN 
CONTRACT I 
l"IONJTOR: 

b3 133P ILGEN:P. 
AF O'+Cb95)-150 

·sso cRbJ tos 

UNCLASSIFIED REPORT 
·NOFORN

5UPPLEHENTARY NOTEz 

DESCRIPTORS! C•LAUNcH VEH!C�E� (AEROSPACE!, SUPER�ONIC
CHARACTERISTICS). HODEL TESTS, WIND TUNNEL MOOELS 1 

STAGING: BOOSTER H0T0RS: EXHAUST FLAMES: ANGLE OF· 
ATTACK: ROLL, STABILITY: NOSE ·cONES, BOOST•GLJDE 
VEHICLE!� "FINS: AERoOVNAHIC "CHARACTERISTICS; PAYLOAD:_ 
MOMENTS, THRUST VECTOR CONTROL SYSTEMS, EXHAUST GASES, 
AERODYNAMIC ·coNFIGURATJONs: BLUNT BODIES: EXPERIMENTAL 

·OAT A, TEST METHODS _ ( U I 
IOENTIFIERSz 'TITAN 3, x-20 SPACECRAFT� J9�3 CUI 

WIND TUNNEL ·TESTS oF A 2�-5CALE b2�A HODEL 
HAVING COLD-JET CORE "ENGINES WERE CONDUCTED TO OBTAIN 
AERODYNAMIC INPUTS FOR STAGING MOTION STUDIES, "THE 
PROGRAM WAS PLANNED TO EVALUATE CORE AEROOYNAHJC 
CHARACTERISTICS IN THE PRESENCE OF SEPARATING SOLID 
ROCKET MOTORS CSRH1, AND SRH AEROOYNAHIC 
CHARACTERJSTtcs JN THE PRESENCE OF THE CORE AND THE 
CORE ROCKET MOTOR EXHAUST PLUMES, PARAMETER 
VARIATIONS INCLUDED CORE ANGLES OF ATTACK AND 
SIDESLIP, ANO SRH ANGLE OF ATTACK: SlOESLIP; ANO 
ROLL, LATERJAL "TRANSLATION, LONGITUDINAL TRANSLATION, 
ANO VERTICAL· TRANSLATION� THREE PAYLOADS CDYNA-
SOAR: BULeous: AND CONEI: FINS� AND SEVERAL 
THRUST VEcTOR CONTROL (TVC) "TANK ·cONFIGURATloNS 
WERE EVALUATED. TEST HACH NUMBERS WERE 3,71 AND 
'+.65, RESULTS· INDICATED THAT SRH AERODYNAMIC 
CHARACTERISTICS WERE NOT AFFECTED SIGNIFICANTLY BY 
THE ·PAYLOAD ·CHANGES, THE CORE JET PLUMES �AD A 
GREAT INFLUENCE ON "SRH FoRCES AND MOMENTS, ANO 

"TVC TANK CONFIGURATIONS 5tGNIFfCANTLV AFFECTED ALL 
5 IX . SRH FORCE :COEFF 1 CI ENTS, I A UHIOR I 

uNcLASsIF'IEo 

CU I 

0151i16 



UNcLASS1F'IEO 

ODC REPORT BIBLIOGRAPHY "SEARCH CONTROL NO. 015�lb 

Ao-2qe ·353 
BOEING ·co SEATTLE WASH 
F'ORMAB!L1TY TESTS oN MO - ,STI ITENSllE TESTS ON MO -
,ST II 

JUN bl l V
REPT, NO, 
MON!TORt 

T•i!-2't0&1-s8 
loEP s02,3O,oo,eo .. co-oe 

UNCLASStF'IED REPORT 
NOF'ORN 

DESCRIPTORS! •MATERIALS, MfGH .. TEMPERATURE RESEARCH,
MECHANICAL PROPERTIES: QUALITY CONTROL, TENSILE 

I U I 

·PROPERTIES CUI 
IDENTIFIERS: X-20 SpACECRAF'T CU) 

MECHANICAL PROPERTIES OF' o,012 AND 0,030 GAGE 
MOLYBDENUM, 

UNcLASslF'lEO OIS�U, 



UNcLA55tF"IE.D 

OOC REPORT B1BLJ0GRAP�Y SEARCH CONTROL NO. 0151416 

A0-298 351 

BCE ING CO -SEATTLE wASH 
FORHABJLITY "TESTs oN MO - ,5TJ (HYOROPRESS "TESTS, HO-
• 5 TI >

JUN 61 1 V 

REPT, NO, 
MONITORt 

·r-a-21to1t-slf

IDEP 502,3O,Oo,Bo-co•O� 

UNCLASStFltD REPORT 
NOF'ORN 

DESCRlPTOR51 •HYDROrORMlNG IMECHANICALI, HYDRAULIC 

CU l 

PRESSES: MOLYBDENUM ALLOYs: SHEETS: TITANIUM ALLOYS (UI 
IOENTIF'IERSt X-20 SPACECRAFT CUI 

·THE F"ORMABILITY OF MO ,5TJ BY MEANS OF HYOROF'ORMJNG,

UNcLASslFIEO 015'41 6 

. I 



UNcLASSIF'IED 

DDC REPORT BIBLtOGRAPHY SEARCH CONTROL NO. Ol5�lb 

AD-2�7 b7'1 
BOEING CO SEATTLE WASH_ 
FORMABILITY TEST ON HO. -0.5TI CCUP ·TEST·S HO-
0.5TJ) 

.JUN 61 lv 

REPT. NO. ·TR-2�0� 
HONtTOR1 IoEP so�.30.00.eo-co-02 

·UNCLASSIF'IEO 
NOFORN 

(U I 

DESCRIPTORS: 
OEF'ORHATION. 
<MECHANICS)� 
PENETRATION, 

•MATERIAL FORMING, •HOLYBOENUH ALLOYS,
OUCT1LtTv: FAILURE IHECHANJcs,; FRACTURE
LOADING IHECHANlcs,. MECHANICAL PROPERTIES,

IDENTIFIERSt 
TJTANIUH ALLOYS (U) 

X-20 SPACECRAFT CU) 

·cup FORMABILITY o, HOLYBDENUH -0,5 TtTANIUM ALLOY UNDER
BIAXIAL LOADING ·ro 'FAILURE.

UNcLASstFIEo 



UNcLASSJF'IEo 

DOC REPORT BIBLJOGRAPHY SEARCH CONTROL NO. 015'+16 

AO-297 bbl 
WASH BOEING CO SEATTLE 

FORMABILITY TESTS 
MAR bl lv 

oN HO-o.5Tt 
11ARR:F.G,I 

REPT, NO. 
HONJTORS 

·r-c!-c'+Oc+-Sb
IoEP 502.10.00.so-cb-06 

UNCLASSIF'JEO REPORT 
NOF'ORN 

(U I 

DESCRIPTORS: •HOLvBoENUM ALLOYS, MACHINE SH�P PRACTJCE, 
"MACHINING, MATERIAL REMOVAL, MJCROSTRUCTURE, SHEETS, 
TEST METHODS, "TITANIUM ALLOYS CUI 

IDENTIFIERS I �-20 ·SPACECRAFT (UI 

VAR10U� METHODS OF_cUTTING: INCLUDING SHEARING, ABRASIVE

SAWING, HANDSAWING, F�ACTJON SAWING, PUNCHING AND GRINDING 
or MOLYBDENUM 0,5 T1TANIUH SHEETS, 

uNcLASsIFJEo 



uNcLASSIF'lED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015'+16 

AD-297 65� 
BOEING CO SEATTLE WASH 
FORMABILITY "TESTS ON MO-:STJ. 

'FEB ot 1V MARR;F,G,r 
REPT. NO, 
MONITOR: 

T-2-2'+0"-s1
IDEP so2,lo,Oo,Bo-cb-Ol 

UNCLASSIFIED REPORT 
NOFORN 

DESCRIPTORS: •DUCTILITY: HlGH-TEHPERATURE RESEARCH,

CU I 

MOLYBDENUM ALLOYS: SHEETS7 TESTS, "TITANIUM ALLOYS CU) 

IDENTIFIERS: x-20 SPACECRAFT (Ul 

"FORMABILITY TESTS ceEND TESTS) ON HO-,STI. 

UNcLASSlflEO 0 l Sit I b 



UNcLASSIFIEo 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

AD-297 199 

AIR FORCE FLIGHT 'TEST CENTER EDWARDS AFB CALIF 
COCKPIT DISPLAYS FoR PlLoT CONTROL OURlNG HYPERSONIC 
LIFTING RE-ENTRY CUI 

FEB bl lv ScHOFJELD,LYLE e. IHOEV,ROBERT G,I 
REPT, NO. TOR62 38 

UNCLASSIFIED RiPORT 
NOFORN 

DESCRIPTORS: •DISPLAY SYSTEMS: ATMOSPHERE ENTRY, BOOST
·GLIDE "VEHICLES: COCKPITS: DES�ENT TRAJECTORIES, "FLIGHT
INSTRUHENTS, HUMAN ENGINEERING CUI 

IDENTIFIERS: X-20 SPACECRAFT CUI 

DESIGN ANO DEVELOPMENT ls REPORTED OF A DISPLAY 
TECHNIQUE TO AID IN CONTROLLING THE �E�ENTRY PHASE OF 
HYPERSONIC LIFTING RE•ENTRY VEH1CLES 1 SPECIFICALLY 
THE x-20. THE STuov RESULTEo IN A DISPLAY .SCHEME 
-wHICH ·cAN BE SIHpLy AND EFFECTIVELY INTEGRATED WITH
CONVENTIONAL FLIGHT DISPLAYS. EVALUATION RESULTS·
OF 'THE PROPOSED otsPLAY oEHONSTRATE ITS UTILITY IN
QUICKLY EsTABLIS ING OEStREO FLIGHT CONDITIONS
WITHOUT UNDUE P!LOT ATTENTJON. CAUTHOR) (U) 

UNCLAssrrtEo Ol5�lb 



UNcLASS1FIEo 

DDC REPDRT BIBLtOGRAPHY SEARCH CONTROL NO. 015'+16 

Ao-2q6 635 
HONEYWELL INC ST PETERSBuRG FLA 
RADIO FREoUENcY sHtELDING EFFECTIVENESS OF CONDUCTIVE 
GLASS 

SEP 62 
REPT. NO. 71'+2 
MONJTORf toEP 

l V 

761 oOO, lo, I0-G2-01 

UNCLASSIFIED REPORT 
NOFORN 

(U I 

DESCRIPTORS:. •GLAss: EFFEcTlVENESs; ELECTRJCAL 
CONDUCTANCE. ELECTROMAGNETIC SHJELOING, RADIO WAVES (UI 

IDENTIFIERS! X-20 SPACECRAFT (Ul 

RADIOFREQUENCY INTERFERENCE SHIELDING EFFECTIVENESS Of 
CONDUCTIVE GLASS, 

UNcLASSJFJEo 015'+16 



UNcLASSIF'IEO 

·DOC REPORT 81Blt0GRAPHY SEARCH CONTROL NO. 0l5�lb 

CHANCE VOUGHT CORP DALLAS TEX 
RESEARCH ANO DEVELOPMENT ON HIGH ALTITUDE: HIGH -SPEED 
CREW ESCAPE SYSTEMS "TEST1NG 'CONCEPTS. VOLUME r -
SUBSYSTEM ANO SIMULATION INVESTIGATIONS (UI 

NOV 62 lv LyGON:w.H.1 
REPT •. NO. 
CONTRACT I 
MONJTORJ 

·rDRi!i2 '+7 I 'V 1
AF'33 bib 8360

ASD TDR62 '+71 Vl 

UNCLASSIFIED REPORT 
NOF'ORN 

DESCRIPTORS! •HYPERVELOCITY VEHICLES: •RESEARCH TEST 
VEHICLES, •SPACE CAP5ULES7 AIR BRA�E FLAPS: ATMOSPHERE 
. ENTRY: BALLOONS; eooST-GLtOE VEHICLES: BOOSTER MOTORS; 

. 
w 

. 

:CAMPHORS, ·coNTROL ·SYSTEMS, COSTS, ORAG, 'FEASIBILITY 
"STUDIES: GROUND SUPPORT EQUIPMENT: GUIDANCE: GUIDED 
·MISSILE TRAJEcTOR1Es: HIGH ALTITUDE, INSTRUMENTATION:
"J E TTISONABLE COCKPITS: PARACHUTES, RECOVERY: RETRO
ROCKETS: :RoTORCHUTEs; SIMULATION, STABILIZATION SYSTE{Ul

IOENTIF'IERSI X•lO SPACECRAFT CUI

HIGH ALTITUDE: HIGH SPEED cREw ESCAPE SYSTEMS TESTING 
CONCEPTS •. suesvsT�M AND SrMULATJON INVESTIGATION. 

uNcLASSlrlED 



UNCLASslF'IEo 

CDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, Ol5�lb 

CHANCE 'VOUGHT CORP DALLAS TEX 
RESEARCH ANO DEVELOPMENT ON HIGH ALTITUDE: HIGH SPEED 
CREW ESCAPE SYSTEMS TESTtNG CONCEPTS, VOLUME IJ -
TEST VEHICLE JNVESTIGATloN (U) 

NOV 62 lv HuANG7R,S,f 
REPT. NO, 
CONTRACT I 
MON!TOFU 

"TDR6.'! '471 V2· 
AF'l3 6lb B3bO 

ASO TDR62 �71 V2 

UNCLASSIPIEO REPORT 
NOF'ORN 

DESCRIPTORS: •HYPERVELOCITY VEHICLES, •RESEARCH "TEST· 
VEHICLES,_•5PAcE·cApSULES7 AERgDYNAHIC-.CONFJGURATION�: 
AIRFRAMES, ASCENT 'TRAJECTORIES, BOOST-GLIDE VEHICLES, 
BOOSTER HOTORs7 DESCENT TRAJECTORIES: DESIGN: DRAG: 

"F'EASIBILlTY STUDIES: GUIDED HISSJLE TRAJECTORIES: HIGH 
ALTITUDE: 'JETTtSONABLE COCKPITS: ORBITAL· TRAJECTORIES, 
SIMULATION; STAGlNG7 THRUST IU) 

IDENTIFIERS: X-20 SPACECRAFT (U) 

,HIGH ALTITUDE: HIGH SPEED CREW ESCAPE SYSTEMS TESTING 
CONCEPTS "TEST VEHICLE INVtSTtGATIONS, 

UNcLASSIF'IED 015�16 



UNcLASslF[ED 

DOC REPORT B18Lf0GRAPHY SEARCH CONTROL No. 015�16 

Ao-2ee 570 
REPUBLIC AVIATION CORP ·rARHlNGDALE N Y  
THE MINI HUH WEIGHT' DESIGN OF STRUCTURES OPERATING lN 
AN AEROSPACE ENVIRONMENT CU) 

REPT 1 NO, 
CONTRACTt 
MONITORI 

IV SwlTZKY,H,1 
TDRo2 763 
AF'JJ 057 ?872 

ASD ·TORol 763

UNCLASSIFIED REPORT 

DEScRIPTORSt •HYPERVELOCITY VEH[CLES, AEROSPACE CRAFT, 
AIRFRAMES, BEAMS rELECTROHAGNET1CI, BEAMS (STRUCTURAL); 
BOOST-GLIDE VEHICLES: OEFoRHATION, DESIGN, GEOMETRY, 

.LOAD OISTR[BUTJON: HATHEHATICAL ANALYSIS: METAL PLATES: 
PRESSURE, SANDWICH PANELS7 SPACE FLIGHT; STRESSES (Ul 

1DENTIF'IERS: X-20 SPA(ECRAFT CU) 

A NONOIHENSIONAL DESIGN rECHNIOUE IS DEVELOPED TO 
OBTAIN THE MINIMUM WEIGHT ·OF -STRUCTURAL COMPONENTS 
CCOLUHNS, PLATES: ANO BEAHSI SUBJECTED TO AN 
AEROSPACE- ENVIRONMENt, DESIGN CURVES ARE DEVELOPED 
ANO PRESENTEo"FOR VARIOUS STRUCTURAL ·CONFIGURATIONS 
IN TERHS OF THE APPLIED LOADS ANO GEOMETRIC MATERIAL 
PARAMETERS WHICH CAN BE READILY EVALUATEO,_THE 
DESIGN TECHNIQUE CAN BE 'EMPLOYED ·ro OBTAIN, [N A 
RELATIVELY ·SIMPLE AND RApJD HANNER, PRELIMINARY 
ESTIMATES OF ·THE ·s,RucTURAL DESIGN WEIGHT".AS WELL AS 
A GOOD APPROXIMATloN "TO THE FINAL DE51GN, 'THE 
DESIGN PROCEDURE FoR HINrMUH WEIGHT JS ILLUSTRATED 
rOR A TRUsS-LtKE SPAR ANO A WING SECT1DN WH[CH ARE 
TYPICAL· OF AEROSPACE STRUCTURES, (AUTHOR) 

UNcLASSIFIED 

( u) 

015�16 



UNcLASSIFtEo 

DOC REPORT BIBLIOGRAPHY SEARCH"CONTROL N0 0 Ol5�lb 

AERONAUTICAL SYSTEMS DIV WRIGHT-PATTERSON AFB OHIO 
PROCEDURES FOR THE DESIGN OF THERMAL, PROTECTION 
SYSTEMS "FOR HANEuVERABLE RE-ENTRY VEHtCLES 

REPT, NO, 
HONITORt 

Iv �TuRRENTtNE,DONALo, 
TDRb2 b25 

ASD 

UNCLASSIFIED REPORT 

,u) 

DEscRIPTORSr •AEROOVNAHIC HEATING, •HYPERVELOCITY' 
VEH1CLES, AIRFRAMES: COHPuTERs: CONTROLLED ATMOSPHERES, 
COOLING� DIFFERENTIAL EOUATlo�s: DIG!TAL CONPU!ERS: 

·GLIDERS, LEAST SQUARES METHOD, MANEUVERABILITY,
MATHEMATICAL ANALvs1s: RAolAToRS, REENTRY VEHICLES:
SATELLITES CARTlFtCIAL): sPACECRAFT CABINS: TEMPERATURE,
TEMPERATURE CONTROL: THEORY, "THERMAL DIFFUSION: THERMAL
RADIATION (U) 

IDENTIFIERS: X-20· SPACECRAFT (Ul 

ATMOSPHERIC RE-ENTRY OF ·EARTH•ORBITAL, HYPERSON!C 
GLIDE VEHICLES CREATES "THERMAL. PROBLEMS. THE HEAT 
AFFECTS NOT ONLY THE MATERIALS ANO CONSTRUCTION OF 
THE AtRFRAME BUT ALSO THE CREW AND VARIOUS SUBSYSTEMS 
OF THE VEHIClE, sUcC�SSFuL SOLUTloN OF' THESE 
PROBLEMS DEPENDS UPON THE DEVELOPHENT OF AN "EFFECTIVE 
THERMAL PROTECTIVE C6NCEPT, WHICH WILL ALSO GIVE THE 
DESIGNER SOME LATITUDE IN Hts DESIGN. PHILOSOPHY, 
THE ROLE OF THE PROTECTIVE SYSTEM IS TO 
s I GN r F"I CANTL y ATT ENU& TE THE INFLUX OF HE A r··rHAT Is 
AEROOYNAH!CALLY' GENERATED WITHIN THE SURROUNO[NG 
BOUNDARY LAYER, ATTENUATtON IS ACCOMPLISHED BY 
COMBINING EXTERNAL RADIATION SHIELDING ELEMENTS WITH 
BAC�UP INSULATION ·MATERIALS AND AN APPROPRIATE 
COOLING SYSTEM, ANALYTICAL PROCEDURES ARE ·PRESENTED 
FOR OETERHINING··slGNIFICANT ·svsTEM PARAMETERS BY 

"TRANSFORHtNG THE DIFFERENTIAL HEAT CONDUCTION OR 
DIFFUSION E0UAT1oN INTO AN ALGEBRAIC ·ExPRESSION BY 
EMPLOYING ·THE .CALCULUS Or FtNITE DIFFERENCES. THE 
ADAPTATION -OF THE RESULTING EQUATION ·ro DIGITAL 
COMPUTER PROGRAMMING 15 orscusSED: ANO NUMERICAL 
RESULTS ARE PRESENTED 'TO JNOJCATE SYSTEMS OF HINIHUM 
WEIGHT. (AUTHOR! CUI 

UNcLASslFIED 



UNc:LASSlF"1ED 

DOC REPORT BtBLtOGRAPHY SEARCH CONTROL NO, 015�16 

A0-�86 552 

AERONAUTICAL SYSTEMS DIV WRIGHT-PATTERSON Are OHIO 
PROCEEDINGS OF "THE Aso-osu SYMPOSIUM ON 
ELECTROMAGNETIC WINDOWS, VOLUME J CUI 

JUL 62 lV rouTv:RoBERT A.ICOLLIER,J, ROBERTr 
REPT, NO, 
CONTRACT! 
MONITOR! 

TORe2 b?b Vt 
AF33 616 761� 

ASO TOR62 67b Vt 

UNCLASSJF'IED REPORT 
NOF"ORN 

DESCRIPTORS: •RADOMES: eSvMPOSIA, ALUMINUM COHPOUNos; 
CERAMIC MATERIALS: o1oXIOE5, EXTREMELY HIGH F'REOUENCY, 
HYPERSONtC_CHARACTERISTtcs: MANUFACTURING.METHODS: 
MICROWAVES, OXJOES, RAOJO INTERFEROMETERS, SILICON 
COMPOUNOS CUI 

IDENTIFIERS! X-20 SPACECRAFT tUI 

UNcl.ASSIFIEo 



UNc:LASslF!EO 

DOC REPORT BIBLtOGRAPHY 'SEARCH"CONTROL NO. 015�1, 

AD-281 775 

-SCHOOL or AEROSPACE MEDICINE BROOKS AFB TEX
LECTURES" IN AEROsPACE HEotCINE. 8-12 ·JANUARY
19,2. 

JAN 62 

UNCLASSlflE0 REPORT 

DESCRIPTORS! •ASTRONAUTICS: •CO�HIC RAYS; •
•INSTRUMENTATJON� •LUNAR pROBES, •SPACE MEDICINE, 
•SYMPOSIA, •WEJGHTLESSNEss: ASTRONAUTS. AVIATION
PERSONNEL, CHROMATOGRAPHIC ANALYSIS, CLOSED-CYCLE

IUl 

'ECOLOGICAL SYSTEMS. ECOLOGY, EXTRATERRESTRIAL BASES,
MONITORS� H�ON: ·PH0T0�YNTHE5ts; -�LANTS IBOT�NY) 1 

PROPEL�ANTS, RADloLoGJCAL DOSAGE, SELECTION, SPACECRAFT
CABINS• TOXICITY, TRAINING IUJ 

IDENTIFIERSt x-15 AIRCRAFT; x-�O SPACECRAFT IUI 

CONTENTS: HISTORy AND BACKGROUND OF 
ASTRONAUT1cs1 OCCUPATIONAL MEDICINE AT' THE 
LAUNCH SITEI .sELtCTlON AND STRESS TESTING 
OF ASTRONAUTSI ·-BIOLOGtC ·EFFECTS OF HIGH 
ENERGY PRACTICES IN SPACE! PHYSIOLOGIC 
NECESSITIES·IN SIMULATED LUNAR FLIGHTS! 
BIOMEDICAL HONITORJNG IN-rLIGHTI 
WE.lGHTLESSNESSI A PMYSIOLOGICAL PROBLEM IN 
SPACES NEWER ASPECTS OF 5U8CELLULAR 

·PHOTOSYNTHES?SI BIO-INSTRUMENTATION FOR
SPACE FLIGHTS WHAT :CAN MAN CONTRIBUTE 'TO
OPERATIONS IN 'SPACEI X-l5 OPERATIONS- IN
PRE-LUNAR STUOIESS RESPONSE OF MAMMALIAN
SYSTEMS To·NON-UNIFORH SpACE. RADIATION
DOSE! BIO-ASTRONAUTIC 5UpPORT OF THE X•l5
ANO DYNA�SOARI INTERPLANETARY ENVIRONMENT!
EXTRATERRESTRIAL'.LIFEI PROPULSION SVSTEHS

'FOR LUNAR OPERATION.I OCULAR EFFECTS OF
'PARTICULATE SPACE ·RAOIATJONt HONJTORING OF
HOON BASE ATMOSPHERES BY GAS
CHROHATOGRAP1-1YI THE- ECOLoGIC PROFILE OF THE
MOONI ·50JL-LESS GARDENING ON THE HOONI
THE· LUNAR CRUST F' OR LI FE SUPPORT I WHO
OWNS THE ·MOONI THE LOGISTICS OF RE-
LAUNCH 'FROM THE HOON

uNc:LAsslFIE.D 

( H) 

015'+16 



uNcLASS1F'1EO 

ODC REPORT BIBlfOGRAPHY SEARCH CONTROL NO, Ol5�1b · 

AD-.!7S 7S9 
AfR FORCE INST ·OF TECH WRIGHT-PATTERSON AF'B OHIO 
AN INITIAL STUDY or A YAw-ORfENTATIONAL AUTOPILOT IN 
A BEAH•GUfDANCE APPROACH SYSTEM 'F'OR A BOOST-GLIDE 
VEHICLE 

HAR bi! lV RoBERTSON,CHARLES WlLLIAHJ 
GGC EE 62 10 

UNCLA5StF'JED REPORT 
NOF'ORN 

DESCRIPTORS: •AUTOMATIC PILOTS, •GLlDE PATH SYSTEMS, 
•HYPERVELOc1TY VEHICLES: ANALOG SYSTEMS; CONTROL
SYSTEMS: GUIDANCE: JNSTRUHENT LANDINGS, MATHEMATICAL
ANALYSt�. RADIO BEAMS: SIMULATION, STABlLIZATJON
SYSTEMS, YAW

IDENTIF'lERS: X-20 SPACECRAFT 

AN AUTOMATIC SYSTEM INCREASES THE ACCURACY 
REQUIR�D FOR A POWER-OFF' DESCENT ·ro THE F'fELo BY_A 
MANNED, BOOST-GLJDE SPACE VEHICLE. AFTER REENTRY, 

I U) 

I U I 
( u) 

THE OPTIMUM GLIDE SLOPE JS DICTATED BY ENERGy 
HANAGEHENTI THE LATERAL pROBLEHS ARE MAXIMUM INITIAL 
DISPLACEMENT FROH, ANO HAXIHUN INTERCEPTION ANGLE TO, 
THE CENTERLlNE. A BEAHGUtDANCE SYSTEM, COUPLED TO 
A YAW-ORIENTATlONAL AUTOpJLoT: rs ANALYZED BY ROOT 
LOCUS TECHNIQUES AND ANALOG SJHULATION, THE 
RESULTS PROVJoE rOR THE AUTOPILOT A SCHEDULE OF 
SERVO GAINS, POSSIBLY PRoGRAHHED BY AN AIR DATA 
COMPUT�R, ANO ESTlMATE FoR THE SYSTEM THE MJNtMUH 
STABLE, HORIZONTAL RANGE TO THE STATION, CROSSWIND 
EF'FECTS ARE CONSJDEAEo. LlH1TE0 TO A PIECEWlsE 
LINEAR, FLIGHT SJHULAT10N AND A SINGLE•DEGREE-OF
F'REEOOH ROLLING VEHICLE APPROXJHATlON, THE STUOY 
SUGGESTS FUTURE CONSJoERAION or A ROLL-ANGLE-CONTROL 
AUTOPILOT ANO A CONTINUOUS, THREE-DEGREE-OF•F"REEOOM 
SJHULATION Or THE VEHICLE, (AUTHOR) (U) 

UNcLASSJF'lEO 015�16 



uNcLASSIF'fEO 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

AD-275 020 

JET PROPULStON LAB PASAD�NA CALIF 
ASTRONAUTICS fNF'oRMATJON, ABSTRACTS VOLUME v: NO, � 
ABSTRACTS 5,331-5,�55 CU) 

APR 62 1V HARDGROVE,B1J,IWARREN:F,L1S 
CONTRACT! NAS7 100 

UNCLASSIFIED R[PORT 
NOFORN 

DESCRIPTORS: •BlBLioGRAPH1Es: •SPACE FLIGHT, 
ASTRONAUTICS, ATMOSPHERE ENTRY: COHHUNlCATION SYSTEMS, 
COMPUTERS, CONTROL SYSTEMS, GUIDANCE, 
HAGNETOHYD�ODYNAHJCS, MANNED: �ATERlALS: HOON; • 
PROPULSION, RADIATION tNJuRIES, REENTRY VEHICLES, 
SATELLITES IARTIFJCIALl: 5PACE MEOICJNE: SPACECRAFT, 
ALLEN RADIATION BELT, WEIGHTLESSNESS 

VAN 

,u) 

IDENTIFIERS: ECHO: RANGER SPACECRAFT: SATURN: X-15 
AIRCRAFT, X-20 SPACECRAFT 

uNcLASs I FI ED 

( U I 



AD-27't 351 
HARTIN CO BALTIMORE MD 
TITAN II. DYNA SOAR. 

HAR 6� IV 
REPT, NO. ERl2269 
CONTRACT! AFO't 095 5't 

UNcLASSIFIED 

SEARCH CONTROL NO. OlS'tlb 

. -

HUNTER,H,ILARSH,E,1 

UNCLASSlflED REPORT 

t U I 

DESCRIPTORS: •BOOSTER HOTQRS7 •DESTRUCTORS: 
•HVPERVELOCfTY ·vE�lcLEs: aLIQ�ID ROCKET PRQPELLANT�,
•ROCKET OXIDIZERS, cO�BUSTION, DEMOLITIONS, DESIGN,
EXHAUST GASES: HVoRA21NES� MEASUREMENT, METHYL
HYORAZINEs: -MOOEL TESts: NITROGEN COMPOUNDS; PROPELLANT
TANKS: ROCKET FUELS7 TETRoXlDES� TOXtCITY (U) 

IDENTtrlERSs TITAN, x-20 5PACECRArT CUI 

'THE USE OF STORABLE: HIGH ENERGY AND HYPERGOLJC PR 
PELLANTS, UNSYMMETRICAL DIMETHYL HYDRAZINE 
IUDHHI/HYoRAZINE AND NITROGEN TETROXIDE 
(N20't): IN ·TITAN Ir AND TITAN [II IS AN 
ADVANCEMENT JN WEAPON AND SPACE SYSTEMS. HOWEVER, 
"THE INTERMIXING REACTION ANO 'TOXICOLOG[CAL PROPERTIES 
Or "THESE PROPELLANTS JNTRODUcED A PROBLEM IN !HE 
DESIGN OF THE DESTRUCT -SVSTEH "FOR ·THE BOOSTER, 
TESTS WERE ·coNDUcTED TO oEVELOP ANO VERIFY A 
BOOSTER DESTRUCT ·sySfEM ,:-OR. USE WJTH 'THESE 
PROPELLANTS, (AUT�oR) (U) 

UNcLASSIFlED 



UNcLASSIFJED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�&6 

A0-27� 053 
CORNELL AERONAUTICAL LAB INC BUFFALO N Y  
A SURVEY OF BJOASTRONAUTtCS t96l-l962 RESOURCES FOR 
RESEARCH AND DEVELOPMENT CUI 

REPT. NO. 
CONTRACT: 
MONITORt 

lv WHITE:wrLLlAH J., 
TDR62 ·2 
AFl8 600 t9l6 

Arsc 

UNCLASSIFIED REPORT 

DEScRIPTORS! •COMpUTERs: .HUMAN ENGINEERING, •MANNED:
•PERSONN�L, •SC!ENTJFIC RESEARCH, ♦SPA�E FLIGHT,
BEHAVIOR. COSTS, ENGINEERING PERSONNEL, LOGISTlCS,
SCJENTIFIC_PERSONNEL, SIHu�ATJON; SPACE ENVIRONMENTAL
CONDITIONS, SPACE MEDICINE, STRESS (PHYSIOLOGY), STRESS 
(PSYCHOLOGY•• ·TRAJNrNG CUI 

IDENTIFIERSt APOLLO: MERCuRY PROJECT: x-20 
SPACECRAFT (U) 

FOREMOST AMONG THE OUESTrONS ·ro BE ANSWERED BY 
"FUTURE· EXPLORATION 0� SPACE ARE "THOSE CONCERNED WITH 
BIOASTRONAUTICS, A RESEARCH ANO DEVELOPMENT 
PROGRAM FOR MANNED SPACE FLJGHT OURJNG 'THE NEXT TWO 
DECADES WILL SERVE B�TH TO ESTABLISH HUMAN 
PRODUCTIVITY JN SPACE•BA5ED SYSTEMS AND TO STIMULATE 
THE ADVANCEMENT oF CONCEPTS OF MILJTARY ACT1oN FOR 
EXPLOITING HUMAN CAPABILITIES. INFORHAT10N ANO 
IDEAS WHICH MUST BE CONSJDEREO IN THE FORMULATION OF 
A LONG RANGE PROGRAM AIMED AT MANNED EXPLORATION AND 
USE OF OUTER SPACE ARE OJSCUSSED. IAUTHORI (Ul 

uNcLASslFIEO 



UNc:LASSIFIEO 

·DOC REPORT BIBLJOGRiPHV SEARCH CONTROL No. 015�1b 

A0-27 J 195 
AEROSPACE·:CORP .EL SEGUNDO CALIF'· 
BIBLIOGRAPHY or· REPORTS pREPAREO UNDER CONTRACT AF 
o�,��7)59� (PERloD·'ENDING 31 O�CEMSER 19blJ (U) 

·JAN 62 lV TRIPOLl,BARBARA H.1 
C:ONTRACTJ AFOq 6'f7 ,.59q 

UNCLASSIFIED REPORT 

DESC:RJPTORSr ♦ BIBLIOGRAPHIES: •GUIDED MISSILES: 
.ELECTRON!CS. ·tNERGY: MAINTENANCE. MANNED; POWER 
SUPPLIES, PROPULSION: RADtATJON DAMAGE (U) 

IDENTIFIERS! MERCURY ·PROJECT: Nl�E-ZEus: x-ao 
·SPACECRAFT (U) 

A0-2 3 19S3N5 AD-273 19�olV. I U (TISTA/
AW F LfGHT Co TRoL· L B,, AERONAUTICAL 
YST �s Div., wRIGHT-�ATTtRSON AIR FORCE 
8 "SE, OHIO, A HETHOD TO rHPRoVE,'T ·E RELIABILITY 
OF A DUAL· FLIGHT-CoNTROL YSTEM, REPT, ON FLIGHT 
CON ROL E UIP :cHNI UE: BY 'VERNON R. 
SC: 'HITT, DEC 61, 12P INCL, ILLUS, "TABLES 
CPROJ, 8225) (ASo "TR 6t-s81)UNCLASSIFIEO 
REPORT·,oEsCRIPTORS: 1•H yORAULIC· ERVO EC NI 
Hs: R ELIABILJTY: D SIGN REDUCTION OF 
F'AILURE_ ,� CHA tc:s,: ELEc:TRONIC "CIRCUJ ·s.

IFLIGHT, •C ONTROL SYSTEMS, .SERVO YSTEMSe 
I D TIFI R I REDUNDANT CyRCUJTS, NORMALLY T E 
COMPONENTS OF THE ·sERVO ACTUATING•,SUBSYSTEMS OF 
DUAL' FLIGHT-CONTROL 'SYSTEM ARE "CONNECTED IN SERIES 

"SIMILAR O A CH IN, IF ONE COMPONENT OR LI .K. IN 
'EACH CHAIN "FAILS: 'THE SYsTEM"FAJ�s. AN• IN•THE
HoUSE STUDY WAS MADE: "TO oETERH I NE A METHOD OF 
AUTOMATICALLY· SWtTcHJNG ND CROSS•FE OJNG THE 
CONTROL· FUNCTIONS I ·T SERVO ACTUATING ·sUBSYSTEMS 
OF U L FLIGHTCONTRoL -5ySyEM SO 'THAT THE SYSTEM 
WOULD CONTINUE O OPERATE S LONG AS ONE UNLIK 
COMPON •Or ACH ·CHANNEL WAS OPERAT I G. r· HEREF'ORE 
AS ·co 'PONE F I LUR _'S OCCUR; THE MET '00 oESCR I B IN 
'THIS REPORT WOULD, BY USJNG 'THE_OPERABLE 'COMPONENTS 
REG ROL ·OF TH CHANNEL HEy AR I I PERMIT AN 
INCRE·.sE IN THE OVER-ALL RELi BILITY .OF THE SYSTEM. 
(AUTHOR IU) 

uNcLASslF'IED 015�16 



UNcLASSIF'JEo 

DDC REPORT BIBL?OGRAPHY SEARCH CONTROL NO, 015�16 

A0-268 018 

AIR WEATHER SERVICE SCOTT AFB ILL 
WINO VARIABILITY AT 1501000 FEET 

OCT bl Iv ApPLEHAN,HERBERT s.1 
TRUO 

UNCLASSIFIED REPORT 

( u) 

DESCRIPTORS1 •WINo. AIR HASS ANALYSIS. CLIHAToLOGY, 
RADIOSONDES, SPACE FLIGHT: SPACE PROBES: STRATOSPHERE, 
UPPER ATMOSPHERE, WEAfHER FORECASTING (Ul 

IDENTIFIERS: x�1s AIRCRAFT; X-20 SPACECRAFT (UI 

THE ADVENT OF THE �-1s: oYNA-SOAR: ANO OTHER 
VEHICLES OPERATING AT VERY HIGH ALTITUDES REQUIRE 
INCREASED FAMILIARITY WITH WINOS ABOVE THE NORMAL 
RADIOSONDE LEVELS. A NUMBER Of ARTICLES HAVE 
ALREADY BEEN PUBLISHEO ON THE SUBJECT OF HIGH-LEVEL 
CIRCULATION PATTERNS, THE PRESENT REPORT HAKES USE 
or THE AVAILABLE RoCKETSoNOE DATA TO DETERMINE THE 
ACCURA�Y or CLIMATOLOGICAL ANO PERSISTENCE FORECASTS 
AT 150,000 F"EET. <AUTHOR) (Ul 

UNcLASslFIEO 015�16 
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UNCLASSIFIED 

-DOC REPORT BIBLIOGRAPHY

A0-263 7b3 

ARHED"FORcES-NRC- CoHHITTEE ON BIO-ASTRONAUTICS WASHINGTON 
D C 
THE"TRAINJNG OF ASTRONAUTS• REPORT OF A WORKJNG GROUP 
CONFERENCE CUI 

DEC 61 lv 
REPT. NO. P873 

UNCLASSIFIED REPORT 
NOFORN 

DESCRIPTOR�t •AVlATtO� PERSONNEL: eSPAC� FLIGHT,
•TRAINING, ASTRONAUTS, PHYSICAL FlTNESS,_SJMULATtO�,
STRESS !PHYSIOLOGY): STRESS tPSYCHOLOGYI, SYMPOSIA,
TRAINING DEVICES CUl 

IDENTIFIERS: HERCuRv PROJECT; x-15 AIRCRAFT; X�20
SPACECRAFT CU) 

UNcLASSIFIEo 015�16 



UNcLA5S1F"IEO 

OOC REPORT BIBLIOGRAPHY SEARCH-CONTROL NO, 015�lb 

AD-2ol 'fltB 

BOEING CO SEATTLE WASH 
STRESS ANALYSIS APPROACH DYNA-SOAR GLIDER 

SEP bl· lV B�EEZE:B,G,I 
REPT, NO, 02 8112 
CONTRACT I AF33 600 -�1517 

UNCLASSIFIED REPORT 
NOF'ORN 

DESCRIPTORSt •GLIDERS: •�yPERVELOCtTY VEHICLES, � 

CU I 

•SATELLITES CARTIFICJALI, AIRFRAHES, AIRPLANE PANELS,
COCKPITS, oEFORHATloN: DELTA WINGS; DESIGN: FUEL TANKS:
FUSELAGES� LANDING ·GEAR: LOAD DISTRIBUTION: MANNED:
MATERIALS, -HATHEHATtCAL ANALYSIS, ROCKET MOTORS,
STRESSES� THERMAL· STRESSES: WINGS CU) 

IOENTIFIERSI X-20 SPACECRAFT CUI 

METHODS USED JN THE STRUCTURAL ANALYSIS OF 'THE 
.DYNA-SOAR GLIDER ARE PRE5ENTEO, EACH Of THE 

MAJOR STRUCTURAL- C:oMeONENTS I 5 TREATED IN .AN 
INOEPENDANT SECTION ·or "THE DOCUMENT, EACH-.SEcTION 
IS DIVIDED INTO TWO HEADrNGSI CII STRUCTURAL 
CONCEPT· ANO (21 METHOD OF ANALYSIS, THE 
STRUCTURAL• CONCEPT SECTIONS INCLUDE A DESCRIPTJON OF 
THE COMPONENT STRUcTURE: DESCRIPTION Of .LOADING AND 
INTERNAL' LOAD PATHs. DIScUSS!ON 0� 'THERMAL 
CONDtTtONS, AND SUPPQRTING SKETCHES, 'THE METHODS 
OF ANALYSIS .SECTfONS JNCLUDE 'THE ANALYTICAL 
PROCEDURES AND ASSUMPTIONS HADE IN THE ANAlYSIS 1 

DESIGN CRITERIA AND MATERIAL ALLOWABLES ARE 
DISCUSSED WHEN THEY CLARJF"Y ·THE ANALYSIS METHOD. 
(AUTHOR! 

UNcLASslFIEO 

( u) 



UNcLASStF'lEO 

OOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

AD-i:!62 976 
BOEING:co SEATTLE WASH' 
DYNA-SOAR EJECTION SEAT AND SURVIVAL SYSTEM 

DEC 61 Iv 
to e1000 

UNCLASSIFIED REPORT 

( u) 

DESCRIPTORS: •EJEcT10N SEATS: •JETTISONABLE-EoUIP�ENT. 
•SURVIVAL 'Kl Ts: •TRACliCS fAERooYNAMICS)' "CATAPUL:TS,
CONTAINERS: DESIGN, EFFECTIVENESS; PARACHUTES:
REL I AB IL I Ty: TEMPERATURE: "TEST METHODS, "TESTS:

'VIBRATION
IDENTlF'IERSt

A STUDY WAS MADE 0� "THE oESIGN: FABRICATION: 
PERFORMANCE AND TESTING REOUIREHENTS FOR AN EJECTION 
SEAT ANO SURVIVAL.SYSTEM: THE EOUJPHENT·WAS 
DESIGNED TO PROVIDE FOR PILOT ESCAPE AND SURVIVAL 
FROM THE ·DYNA-SOAR GLIDER. PREPRODUCTION 
EFFECTIVENESS: "TEST METHoos: •TRACKS 
tAEROOYNAMICSl: PACKAGING: •JETTISONABLE 
EQUIP HENT: PARACHUTES: cATAPULTs: "TESTS: 
TEMPERA TURE: VIBRATION: RELIABILITY: 

·PRODUCTION, OPEN-ENDED TERMS: �YNA-SOAR, _
A STUDY WAS· HADE ·OF THE oESIGN, FABRICATION,
PERFORMANCE ANO 'TESTING RE0UJREHENTS FOR AN EJECTION
SEAT AND SURVIVAL sY�TEH� THE EOUtPMENT WAS.
OESlGNED TO ·PROVIDE FOR PILOT ESCAPE ANO "SURVIVAL
FROM THE ·DYNA-SOAR GLIDER• PR EPAODUC'.T JON 'TESTS
WERE HADE ·OF "EJECT!ON SEAT AND RAIL ASSEr:tBLIES,
ROCKET CATAPULT ANO PARAcHUTE ASSEHB�IES, RESERV�

( u) 

( u J 

AND SURVIVAL KITS, AND ·PACKAGING FOR RELIABILITY, ANO
FOR ·COMPLIANCE WJTH MILITARY SPECIFICATIONS,
TEMPERATURE AND VIBRATION AND ENVIRONMENTAL ·rESTS
WERE AL:50 HADE, ( u) 

UNcLASSJFIEo 01s�16 



UNcLASSIFIED 

DDC REPORT· BIBLIOGRAPHY SEARCH "CONTROL NO. 015'116 

AD-262 OS5 

NATIONAL AERONAUTICS AND SPACE ADH1NISTRATlON WASHINGTON D 
C 
PROCEEDINGS or·rrRsT NATrONAL CONFERENCE ON THE 
PEACEFUL-·usEs OF' SPACE: TULSA: OKLAHOMA: HAY 26-27, 
196 l 

DEC 61 lv 

UNCLASSIFIED REPORT· 
AVAILABILITY I F'RoH G�o: wASHtNGTON, D, .·c, 

·s1,2s,

( U l 

DESCRIPTORS: •ASTROPHYSICS: •SPACE fLIG�T, COHMUNtCA!lON 
-SYSTEHs: FACSIMILE TRANSHtSSloN: MANNED, ,METEOROLOGY,
MOON: PLASHA PHYStcs: SATELLITES (ARTIFICIAL): -SOLAR
SYSTEMS: SPACE ·PAOBES: 'SYMPOSIA CUI 

IDENTlFIERSt TIROs: x-1s AIRCRAFT� x-20 
SPACECRAFT I U l 

UNcLASSIF'fED Ol5'1U 



UNcLASsIFIED 

·ODC REPORT BIBLJOGRAPHY SEARCH CONTROL· NO. 015�16

A0-258 309 
JET PROPULSION .LAB PASADENA ·cALIF 
ASTRONAUTICS INFoRHATloN' OPEN LITERATURE SURVEY: 
VOLUME III, NUHBER 5 (EN;RIES 30,e�s-J1:1�5! . (U) _

MAY 61 1V ·cARRJNGERiE,H.IHOPPE,H,G,INICHOLS,
B • H, r 

CONTRACT! NASWb 

UNCLASSIFIED REPORT 
NOF'ORN 

DEScRIPTORS: •ASTRONAUTICs: •BIBLIOGRAPHIES, ABLATION, 
ATMOSPHERE: AURORAE: COHHuNICATION SYSTEMS: COSMIC RAYS, 
GUIDANCE, 'IONOSPHERE: MARs: HETEORJTEs; �OON: NUCLEAR 
PROPULSION: ·PLANrTARY ATHoSPHERES� PLANETS: "REENTRY 
VEHICLES, 'SPACE FLIGHT: SPACE MEDICINE, VAN ALLEN 
RADIATION BELT: VENus: WE1GHTLESSNESS (Ul 

IDENTJF'IERSr AGENA, ARGUS AIRCRAFT� ATLAS; DISCOVERER, 
EXPLORER: �IW1: LITTLE JOE: 'MERCURY PROJECT� NOVA; 
PIONEER: PR05PECToR: RANGER SPACECRAFT, SATURN: SNAP: 
X-20 SPACECRAFT (Ul 

UNcLASSJF'IED 015�16 



UNcL.ASSlffEo 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL.-.NO. 015'116 

AD-2'1'1 5,..5 
ARNOLD ENGINEERING DEVELOPMENT' CENTER ARNOLD AIR FORCE 

-STATION TENN
FORCE-·TtSTS ON A HETS THIRD-STAGE CONFIGURATION AT
MACH NUMBER 8 CUI 

OCT bO lV 
REPT. NO. 
CONTRACT: 

TNbO 190 
AF'IO bOO eoo 

UNCLASSIFIED REPORT 
NOF"ORN 

DESCRIPTORS: AERODYNAMIC CHARACTERISTICS; AERODYNAMIC 
CONFIGURATtONs: ATMOSPHERE ENTRY, BOOSTER HOToRs; 
CONTROL: HYPERSONIC CHAR�cTER!STlcs; HYPERSONIC F�ow: 
HYPERSONIC TEST VEHICLES, HYPERSONlC WIND TUNNELS, 
HYPERVELOCITY VEHICLES; REENTRY VEHICLES: RESEARCH TEST 
VEHICLES, ROCKET cAsEs: RoLL: TESTS, WIND TUNNEL 
MODELS (UJ 

IOENTIFtERS: x-20 SPACECRAFT CUI 

UNcLASslFIEO 015'116 



UNcLASS t Fl ED 

DDC REPORT B18Lf0GRAPHY SEARCH CONTROL NO, OIS'llb 

A0-236 'iO'I 
MOTOROLA tNC PHOENrx ARtz 
INDUSTRIAL PREPAREDNESS MEASURE ON I WATT 70 HC 
GERHANIUH MESA TRANSISTOR 

JAN bO IV PH!LL!PS,A,B,I 
CONTRACT! DA3b 03qScBl2qb 

UNCLASSIFIED REPORT 
NOF"ORN 

CU) 

DESCRIPTORS: OE51GN; D!FFuSION, ELECTRICAL PROPERTIES, 
EVAPORATlON, GERMANrUH, HANUFACTURtNG HETHoos: 
MECHANICAL PROPERTIES: TEsTS CU) 

uNcLASSIF'lED 015'1Ib 



uNcLASslF'[EO 

DOC REPORT B1BLJ0GRAPHY 

Ao-.22'4 S96 
BOE I NG :co SEATTLE WASH 

IV 

UNCLASSIFIED REPORT 
NOFORN 

SEARCH CONTROL NO, 015�16 

DEscRIPTORSt <•FLAT PLATE MOOELS, HYPERSONIC· 
CHARACTERISTICS), RoUGHNEsS, REENTRY VEH�CLES: 
BOOST-GLIDE VEHICLES, WtNO TUNNEL MODELS, 
AERODYNAMIC HEATING: HEAT TRANSFER: TESTS; SHOCK 
TUBES: 'HYPE�SONIC WINO TUNNELS; SCHLIEREN 
PHOTOGRAPHY, EXPERIMENTAL DATA, MACH NUMBER, 
REYNOLDS NUMBER, ANGLE OF ATTACK, TABLES 

IDENTIFIERS! X-20 SPACECRAFT 

UNcLAsslFIEO 

IU I 

'u) 
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UNcLASStF"IEo 

DOC REPORT B18LT0GRAPHY SEARCH CONTROL NO, 015�16 

A0-120 ·OSlL. 
THIOKOL CHEMICAL.· CORP DENVILLE N J  REACTION MOTORS 
orv 

"FEASIBILITY STUDY oF ·PROPULSION SYSTEM "FOR 
SR-li!6, 

DESCRIPTIVE NOTE: FINAL· R€PT, 
NOV Sb 8�p HARRlsON,W,T,& 

REPT, NO, ·RMl-136-r 
CONTRACTl ·DAC-56-418 

UNCLASSIFIED REPORT 
OISTRtBUTtONt DOo -ONLY! oTHERS TO WADC,_ 
ATTN! RDZPT-SRl�6, WRIGHT-PATTERSON AFB, 
OHIO '+5'+33, 

DESCRIPTORS: •HYPERVELOCITY VEHICLES� •ROC�ET MOTO�s: 
•ROCKET .. PRoPULSION, AU�ILJAR'I' POWER PLANTS, 0ESIGN 1 

( u) 

MILITARY· REQUIREMENTS: PRoPELLANTS (UI 

uNcLASSIFIEo 015'+lb 



UNCLASSIF'IEO 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 01S�l6 

11/'t 11/6 
CANOGA PARK CALIF 

22/2A0•830 9B3 

RDCKETDYNE 
EVALUATION 
VEHICLES, 

OF TUNGSTEN COMPOSITES FOR HYPERSONIC 

DE5CRIPTIVE NOTE: 
JUN 67, 

JUL 67 86P 

FINAL TECHNICAL REPT, 6 JUL 66•30 

SCHWARZKOPFtPETER 
REPT, NO, R•7l'IS 
CONTRACT: AF 33(615)•5305 
PROJ: AF-7.351 
TASK: 735101 
MONITOR: AFML 

UNCLASSIFIED REPORT 
DISTRJBUTIONI NO FOREIGN WITHOUT APPROVAL OF AIR 

FORCE MATERIALS LAB, 1 ATTN: MAH, WRIGHT• 
PATTERSON AFB. OHIO �5�33, 

DESCRIPTORS: (•REENTRY VEHICLES 1 •HEAT SHIELDS), 
<•TUNGSTEN, •COMPOSITE HATERIALSlt HYPERSONIC 
CHARACTERISTJcs, AERODYNAMIC HEATING, SJHULATEON 1

LIFTING REENTRY VEHICLES, BOOST-GLIDE VEHICLES, 
AEROSPACE PLANES, HYPERSONIC PLANES, SUPERSONIC 
COMBUSTION RAMJET ENGINES, TRAJECTORIES, POWDER 
METALLURGY, POROUS METALS. ADDITIVES, COPPER 
ALLOYS, ZIRCONIUM ALLOYSt SILVER ALLOYS 

IDENTIFIERS: •METAL•HATRJX COMPOSITES, HL•lO 
LIFTING REENTRY VEHICLES, HTuL(HORJZONTAL TAKE• 
OFF AND LANDING), X-20 SPACECRAFT, LIFTING 

BODY REENTRY VEHICLES 

UNCLASSIFIED 

( u) 

( U I 

( u) 

0154416 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015�16 

"A0•810 6SO 6/17 20/1 
CBS LABS STAMFORD CONN 
ACOUSTIC NOISE REDUCTION JN HELMET-TO-SUIT 
MATING• (U) 

DESCRIPTIVE NOTE: rJNAL REPT. JAN-DEC 66 1

JAN 67 62P ABBAGNARO,LDUJS A. 
ROSENHECK 1 ALLAN J. IDJMATTlA,ALFR(D La f 

REPT, NO. CLD•t770 
CONTRACT: AF JJl6l5)•3312 
PROJ! AF-qJJ5 
TASK: �33S06 

MONITOR: AFAL TR•b7•18 

UNCLASSIFIED REPORT 
DISTRtBUT[ONJ NO FOREIGN WITHOUT APPROVAL Of AIR 
FORCE AVIONICS LAS,, ATTN: COMMUNICATIONS 
BRANCH• WRIGHT-PATTERSON AFB, OHIO q5q33. 

DESCRIPTORS: (•HELMETS, •PRESSURE SU1TSl 1

ASTRONAUTS, FLIGHT CLOTHING, PROTECTIVE CLOTHJNG 1

ACOUSTIC PROPERTIES, SOUND TRANSMISSION, ACOUSTIC 

INSULATION, SEALS, EXPANDED PLASTICS, ISOCYANATE 
PLASTICS, DESIGN, EFFICIENCY, ATTENUATION IU) 

IDENTIFIERS! X•2 □ SPACECRAFT (U) 

THIS PROGRAM STUDIED THE HELMET•TO•SUIT HATING 
PROBLEM AND DEVELOPED TECHNIQUES FOR PREVENTING 
TRANSMISSION OF ACOUSTIC NOISE FROM A SPACE SUIT TO 
THE PILOT/ASTRONAUT HELMET• A LITERATURE SURVEY 
REVEALED NATURE OF EXPECTED NOISE ENVJRONHENT AND 
DEGRADATION OF EARLY HELMET-SUIT SEALS, WHICH WAS 

SUPPLEMENTED BY MEASUREMENTS Of A DYNA•SOAR 
HELMET ANO SU[Te THE POTENTIAL NOISE ATTENUATION 
OF THE DYNA-SOAR HELHE1 rs SUBSTANTIALLY REDUCED 
BY TRANSMISSION BETWEEN SUIT AND HELMET• A STUDY 
UNCOVERED PROMISING MATERIALS AND TECHNIQUES FOR 
INCREASING ISOLATION BETWEEN SPACE SUIT ANO HELMET• 
THREE PROMISING METHODS ARE DESCRIBED• ONE or

THESE, EMPLOYING A SMALL-AREA FOAM SEAL, WAS 
DEVELOPED INTO AN EXPERIMENTAL HELMET•SUJT JUNCTURE. 
lT GAVE A MARKED REOUCilON IN SUIT-HELMET SOUND 
TRANSMISSION COMPAREO TO PRESENT SEALS, 
ARTICULATION INDEX TECHNIQUES EXPLORED THE EFFECTS 
OF NEW, AS WELL AS PRES�NT, �ELHET•TO-SU1T 
SOUNDPROOFING SEALS ON SPEECH INTELLJGlBILJTY IN A 
ROCKET NOISE ENVIRONMENT. CONCLUSIONS ARE GtVENa 
AREAS WHICH NEED FURTHER STUDY AR£ SUGGESTED• 

(AUTHOR) 

UNCLASSIFIED 

( u ,

015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY 

A0•807 805 lq/2 

BOEING CO SEATTLE WASH 

SEARCH CONTROL NO• 015�16 

OESJGN AND DEVELOPMENT OF 3000 f TEMPERATURE• 
TRANSDUCER SYSTEM, 

OESCRlPTlVE NOTE: flNAL REPT,, 
AUG o2 135P RALL,D, L• I 

CONTRACT: AF 33(657)-7132 1 AF 33(oOO)•'il517. 

UNCLASSIFIED REPORT 
Dl5TRJ6UTION: NO FOREIGN WITHOUT APPROVAL Of 
AERONAUTICAL SYSTEMS DIV., WRIGHT-PATTERSON 
AFB1 OHIO '15'133, 

SUPPLEMENTARY NOTE: PREPARED IN COOPERATION WITH 
AMERICAN-STANDARD1 MOUNTAIN VIEW, CALIF• 
ADVANCED TECHNOLOGY LABS. REPT1 NO. ATL•D• 
86 I• 

DESCRIPTORS: <•TRANSDUCERS, THERMOCOUPLES!, 
(•THERMOCOUPLES, •HIGH•T�MPERATURE RESEARCH), 
BOOST-GLIDE VEHICLES, RESEARCH PLANES, MANNED 
SPACECRAFT, ATMOSPHERE ENTRY, AERODYNAMIC HEATING, 
WINGS, TEMPERATURE, MEASUREMENT, TUNGSTEN 

( u) 

ALLOYS, RHENIUM ALLOYS IU) 
IDENTIFIERS: X-20 SPACECRAFT (Ut 

THE PURPOSE OF THIS PROGRAM �AS TO DESIGN, DEVELOP, 
ANO FABRICATE A TRANSDUCER SYSTEM, AND METHOD OF 
INSTALLATION, FOR MEASURING THE SKIN TEMPERATURE OF 
THE WING PANEL AND LEADING EDGE OF THE DYNA SOAR 
VEHICLE DURING RE-ENTRY JNTO THE EARTH'S ATMOSPHERE. 
THIS SYSTEM WAS INTENDED FOR USE IN MAKING 
TEMPERATURE MEASUREMENTS DURING ACTUAL FLIGHT, AS A 
MEANS OF DEVELOPING A BETTER UNDERSTANDING OF THE 
EFFECT OF DESCENT RATE, ATTACK ANGLE AND PtTCHUP ON 
AERODYNAMIC HEATING DURING RE•ENTRY, THE ULTIMATE 
GOAL IS TO ESTABLISH RELIABLE CRITERIA FOR FUTURE 
DESIGNS OR MODIFICATIONS TO THE EXISTING VEHICLE, 
THE SPECJFJCATJONS GOVERNING THIS SYSTEM DESIGN ARE 
GIVEN IN BOEING DOCUMENT D2-ao1s-1 AND, IN 
GENERAL, REQUIRE THAT THE SYSTEM BE ABLE TO WITHSTAND 
SKIN TEMPERATURES UP TO 3000 F AND LEAD•WIRE 
TEMPERATURES OF UP To 2000 f• (AUTHOR) (UI 

UNCLASSIFIED a 1 S'I u 



UNCLASSIFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL No. 0·1s�16 

A0•630 �63 22/2 l�/2
AIR FORCE .FLIGHT DYNAMICS LAB WRIGHT-PATTERSON AFB 

OHIO 
DEVELOPMENT TEST SUHHARY IN SUPPORT OF X-20 ELEVON 

STRUCTURAL TEST PROGRAM. (U) 

DESCRIPTIVE NOTE: FINAL REPT., JAN•JUL 6� 1

JAN 66 31P GROGAN 1 JOHN c. f 

REPT1 N01 AFFOL•TR-65-1911 
PROJ: Af .. 1368 1

·TASK: 13680'+, 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: 

DEsCRlPTORs: l•ELEVONs, SPACECRAFT), (•TEST 

METHODS, ELEVONSI, HIGH .. TEMPERATURE RESEARCH, 

TEST fACILITlES, FURNACES, STRUCTURE, 

ENVIRONMENTAL TESTS 
IDENTIFtERs: x-20 SPACECRAFT 

THE CONTENTS oF THIS REPORT ARE ORIENTED 

( u) 

( U 1 

EXCLUSIVELY TOWARD TEST PROCEDURES, TEST HARDWARE AND 

TEST TECHNIQUES INVOLVING ADVANCED TYPE STRUCTURES• 
IT CONTAINS A GENERAL SUMMARY OF SIGNIFICANT 

RESULTS OBTAINED DURING THE DEVELOPMENT TEST PROGRAM 

CONDUCTED IN PREPARATION FOR THE X•20 ELEVON 

STRUCTURAL TEST PROGRAM. (AUTHOR) IU) 

UNcLASSIFIEO 015'f16 



UNCLASSlFlED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

AD-618 71S 

AEROSPACE MEDICAL RESEARCH LABS WRIGHT-PATTERSON AFB 
OHIO 
AcOUSTicAL EVALUATION Of x-2□A oYNA•SOAR fULL-

PRESSURE SUIT ASSEMBLIES. (U) 
DESCRIPTIVE NOTE! FINAL REPT., 

MAY oS 30P SOHMER,HENRY c. ;HILLE, 
HARALD K. ; 

REPT. NO. AHRL•TR-65-86 
PROJ: 7231 

TASK: 723103 

UNCLASStFlED REPORT 

SUPPLEMENTARY NOTE: 

DESCRIPTORS! (•PRESSURE sutrs, ACOUSTIC PROPERTIES), 
C•ASTRONAUTS 1 AUDITORY PERCEPTION), HELMETS 1

NOISE1 SOUND TRANSMISSION, ATTENUAT10N 1

TRAINING, FLIGHT CLOTHING, EXPOSURE SUITS, 
AUDITORY SIGNALS, SPACECRAFT CABINS, EARPHONES, 
MICROPHONES, COMMUNICATION EQUIPMENT, BOOST•GLIOE 
VEHICLES (U) 

IDENTIFIERS: X•20 SPACECRAFT, EVALUATION (UJ 

DATA ON THE SUBJECTIVE REAL•EAR ATTENUATION 
AT THRESHOLD (REAT) ANO NOISE TRANSMISSION 
MEASUREMENTS AT THE HELMET MICROPHONE AND EAR CUP 
WERE OBTAINED FOR TWO MODELS OF THE SUIT ASSEMBLY• 

THE fJRST MODELS TESTED AND EVALUATED WERE CALLED 
THE •TRAINING• MODELS ANO WERE CUSTOM FITTED FOR EACH 
OF THE DYNA-SOAR PILOTS• DURING THE TEST 
PROGRAM, 1N WHICH THE PILOTS WERE ACTING AS 
EXPERIMENTAL SU8JECTSt THE X-20A PROGRAH WAS 
CANCELLED AND ONLY FOUR OF THE SIX PILOTS COMPLETED 
THE TESTS• THE RESULTS OF THJS EVALUATION REVEALED 
THAT VARIOUS FEATURES OF THE ASSEMBLY WERE 
UNSATISFACTORY: THEREF0RE 1 AN IMPROVED VERSION WAS 
FABRICATED TO CORRECT THE UNDESIRABLE DEFICIENClES, 
FROM THE ACOUSTICAL STANDPOINT, THE ASSEMBLY WAS 
REDESIGNED TO ELIMINATE A RESONANCE AT 2SO CPS WITH 

THE VISOR OPEN• THIS IMPROVED SECOND HODEL WAS 
CALLED THE •FLIGHT READY• MODEL. THE REPORT 
DESCRIBES A COMPARATIVE ACOUSTICAL EVALUATION OF THE 
TRAINING �OOELS AND FLIGHT-READY HODELS OF THE SUIT 
ASSEHBLJES. EVALUATION CONSJSTEO OF (11 THE 
SUBJECTIVE MEASUREMENT Of REALEAR ATTENUATION 
AT THRESHOLD (REATI ANO (21 THE MEASUREMENT 
OF TRANSMISSION Loss THROUGH THE HELMET AT THE HELMET 
MICROPHONE AND EAR CUP POSITION, (UI 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 01S�l6 

AD•609 l6� 
SYSTEMS ENGINEERING GROUP WRIGHT-PATTERSON AFB OHIO 
UTJLIZATJON OF REFRACTORY METALS ON THE X•20A (DYNA• 

SOAR) ■ (U) 

DESCRIPTIVE NOTE: REPT, FOR MAY 60•10 DEC 63, 
JUN b� SlP COWlE,WtLLlAM 

HONJTOR: SEG • T0R6� 19 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: LEGIBILITY OF TH1S DOCUMENT JS IN PART 

UNSATISFACTORY, REPRODUCTION HAS BEEN MADE FROM THE BEST

AVAILABLE COPY. 

DESCRIPTORS: (•BOOST-GLIDE VEHICLES, REFRACTORY METAL 
ALLOYS), !•REFRACTORY METAL ALLOYS, AEROSPACE CRAFTl 1

l•HEAT SHIELDS. HEFRACTORY METAL ALLOYS), (•REENTRY 
VEHICLES, REFRACTORY COATINGS), CERAMIC MATERIALS, 
AIRFOILS, SILICIOES, MOLYBDENUM ALLOYS, TITANIUM ALLOYS, 
ZIRCONIUM ALLOYS, NIOBIUM ALLOYS1 REFRACTORY METALS, 
THERMAL INSULATION, PANELS (STRUCTURAL), ABLATION, 
PLASMA JETS, TEST FACILITIES (UI 

10ENTIFIERS: x-20 SPACECRAFT, MOLYBDENUM ALLOY O,S Tl, 
MOLYBDENUM ALLOY 0,5 TI 0,072R 1 NIOBIUM ALLOY D-36 (U) 

THE UTILIZATION Or COATED REFRACTORY METALS AS HEAT 
SHIELDS AND LEADING EDGES ON THE X•20 JS DISCUSSED• 
PECULIARITIES ANO HISTORY OF THE MATERIALS USE0 1

DESJGNSt DE�ELOPMENTAL TESTS, ANO PROBLEMS ARE 

EMPHASIZED IN THIS RESUME• MOLYBDENUM ALLOYS MO• 
eSTl ANO MO•aSTl,07ZR, COLUHBlUM ALLOY D• 
36, AND SILICIDE COATINGS ARE OlSCUSSEO lN RELATION 
TO THEIR APPLICABILITY AND EFFECTIVENESS IN AN X•20 
RE•ENTRY ENVIRONMENT, THE PRACTICALITY OF A HEAT• 
PROTECTION SYSTEM CAPABLE OF RESISTING 3000F FOR 
LONG PERIODS OF TJME IS DEMONSTRATED, (AUTHOR) (U) 

UNcLASSJFIED 015�16 
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

AD•603 703 
SYSTEMS ENGINEERING GROUP �RIGHT�PATTERSON AFB 
X•20 CDYNA•SOAR) LANDING GEAR DEVELOPMENT ANO 
QUALIFICATION PROGRAM, 

JUN 6'f '+lP 

MONITOR: SEG , 

HOWARD1H• 

TDR6'+ 17 

UNCLASSIFIED REPORT 

w. :

OHIO 

( u >

SUPPLEMENTARY NOTE: SUMMARY OF WORK ACCOMPLISHED BY THE 

BOEING C01 UNDER CONTRACT AFJJ 657 7132 1 BY THE 

A[R FORCE MISSILE DEVELOPMENT CENTER, AND BY THE 
AIR FORCE FLIGHT TEST CENTER. 

DESCRIPTORS: (•AEROSPACE PLANES, LANDING GEAR), 

(•LANDING GEAR, AEROSPACE PLANES), SKIS, METAL PLATES, 
NICKEL ALLOYS, WEAR RESISTANCE, LANDING IMPACT, ENERGY, 

ABSORPTION, TEST METHODS, TESTS, PERFORMANCE 

{ENGINEERING) (U) 
IDENTIFIERS: X-20 SPACECRAFT (U) 

A DESCRIPTION OF THE X-20 LANDING GEAR ANO 

PERFORMANCE REQUIREMENTS ARE PRESENTED• THE 
YIELDING METAL ENERGY A8SORPT10N SYSTEM ANO THE ALL. 
SKID CONCEPT JS DISCUSSED• A SUMMARY IS PRESENTED 

OF THE •ENERGY STRAP• AND SKID DEVELOPMENT PROGRAMS• 
THE QUALIFICATION PROGRAH 1 WHICH HAD NOT BEEN 
INITIATED AT THE TJME OF PROGRAM TERMINATION, IS 
01scussEo. AND CONCLUSIONS AND RECOMMENDATIONS ARE 

PRESENTED• (AUTHOR) IU) 

UNCLASSIFIED 0151,+lb 



UNcL.ASSIFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. OIS�16 

AD-603 356 
SYSTEHS ENGINEERING GROUP WRIGHT-PATTERSON AFB OHJO 
STRESS ANALYSIS OF THE EXTERNAL FRONT WtNDOW OF THE 
X•20A [ DYNA-SOAR I• 

JUN 64 4'iP 
MONITOR: SEG , 

JOHNSON,VERNER 

TOR6"l 16 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: 

J. :

DESCRIPTORS: <•RE-ENTRY VEHICLES, �INOSHIELDS), 
AERODYNAMIC LOADING 1 STRESSES, STRAIN (MECHANICS), 
GLASS, THICKNESS, TEMPERATURE, MATRIX ALGEBRA, 

I U I 

BOOSTGLIDE VEHICLES (U) 
IOENTJFJERS: X•ZO SPACECRAFT1 WINDOWS 

(SPACECRAFT) (UI 

THE STRUCTURE OF THE EXTERNAL FRONT WINDOW OF THE 
X-20A IS ANALYZED. A SOPHISTICATED MATRIX

METHOD OF ANALYSIS, RATHER THAN A CLASSICAL ANALYTIC 
METHOD, WAS USED TO DETERMINE THE 8EHAVJOR OF A 
WINDOW OF THE X•20A RE-ENTRY VEHICLE UNDER LOADS 
AND TEMPERATURES, A COMPUTER SOLUTION PROVIDES 
RESULTS THAT CAN BE USED FOR FUTURE DEVELOPMENTS OF 
RE•ENTRY VEHICLES AND REVEALS AREAS THAT SHOULD BE 
GIVEN FURTHER STUDY• (AUTHOR) (U) 

UNCLASSJFJED 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 01Sq16 

AD-602 628 

SYSTEMS ENGINEERING GROUP WRIGHT-PATTERSON AFB OHIO 
X-2OA GUIDANCE PHILOSOPHY AND MECHANIZATION, CU) 

DESCRIPTIVE NorE: REPT, FoR Nov 60-DEC bl, 
MAY b� q5p 

MONITOR: SEG , 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•MANNED SPACECRAFT, GUIDANCE), <•GUIDANCE, 
MANNED SPACECRAFT), <•BOOST-GLIDE VEHICLES, GUIDANCE), 
INERTIAL GUIDANCE, CONTROL SYSTEMS, REMOTE CONTROL 
SYSTEMS, RECOVERY, TESTS J COMPUTERS, NAVIGATION, ENERGY, 
PERFORMANCE (ENGINEERINGI, DESIGN, ANALYSIS (U) 

IDENTIFIERS: X-20 SPACECRAFT (U) 

THE REPORT PRESENTS THE TOTAL X-20A GUIDANCE 
PHILOSOPHY AND METHODS OF HECHANIZATlON, THE 
GENERAL X-20A GUIDANCE REQUIREMENTS, THE 
PHILOSOPHY Of OPERATION IN THE PRIMARY AND SECONDARY 
MODES, ANO A GENERAL DESCRIPTION OF THE PHYSICAL 
HARDWARE WHICH MEETS THE ESTABLISHED NAVIGATION AND 
GUlOANCE REQUIREMENTS ARE PRESENTED, STATUS OF THE 
VARIOUS GUIDANCE ELEMENTS AND SOME UNJQUE INTEGRATION 
PROBLEMS ANO SOLUTIONS ARE ALSO DISCUSSED· tT rs 
SHOWN THAT THE REQUIREMENTS FOR THE ONCE-AROUND X• 
20A MlSSION CAN BE MET WITH MATURE STATE•OF-THE-ART 
SENSORS, TECHNIQUES• AND HARDWARE ELEMENTS• THE 
QUALIFICATION OF THE GUIDANCE SUBSYSTEMS TO MEET THE 
X-20A MISSION AND EMERGENCY REQUIREMENTS OF A
MANNED SPACECRAFT WAS BEING ASSURED BY A
COMPREHENSIVE ANALYTICAL SIMULATION AND TEST PROGRAM,
(AUTHO�I (U) 

UNCLASSIFIED 01S�1b 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 01S'+lb 

AD-'½90 012 

BOEING CO SEATTLE WASH 
APPROVED STANDARD ELECTRONIC PARTSt 

OCT 60 8P MCDONALDtW• Ae I 
REPT• NOe ON 02 7�86 

CONTRACT: AF J3C6001�1Sl7 

UNCLASSJFIEO REPORT 
DlSTRJBUTlON: NO FORNe 

OESCRJPTORS: !•ELECTRONIC EQUIPMENT, 

SPECIFICATIONS), DESIGN, SPACECRAFT, HJLITARY 
REQUIREMENTS, JDENTJFICATION, 

RELIABJLITY,ELECTRONJCS) 
IDENTIFIERS! X•20 SPACECRAFT 

THJS DOCUMENT SPECIFIES THE APPROVED STANDARD 
ELECTRONJC PARTS TO BE USED IN ALL DYNA SOAR 
ELECTRONICS ANO THE REQUJREMENTS FOR DEVIATION 

THEREFROM• THE PURPOSE OF THIS DOCUMENT JS TO 
EFFECT THE STANDARDIZATION OF ELECTRONIC PARTS 

NECESSARY Of DEVELOPING NEW PART SPECIFICATIONS ANO 
PARTS, TO MINIMIZE DUPLICATION OF EFFORT, AND TO 

ESTABLISH A COORDINATED EFFORT IN THE DYNA SOAR 
PROGRAH TOWARD ELECTRONIC PARTS CONTROL• 

( u) 

( u) 

( u, 

(AUTHOR) (U) 

UNCLASS1Fl£D 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

AO-�BJ 820 20/J 22/2 

BOEING CO SEATTL� WASH AEROSPACE GROUP 
CORONA ONSET VOLTAGE OF INSULATED AND BARE 
IN RAREFIED AIR ANO OTHE� GASESe 

ELECTRODES 

DESCRIPTIVE NOTE: FINAL REPT• JUL•OEC 65, 

JUN 66 182P OUNBAR,WILLIAM Ga 

REPT• N01 D2•8�1�1-1 
CONTRACT: AF 33(615)-3020 

PROJ: AF-8128 
TASK: 812806 
HONITOR: AFAPL TR-65•122 

UNCLASSJrIEo REPORT 

DISTRIBUTION: NO FOREIGN WITHOUT APPROVAL OF AIR 
FORCE AERO PROPULSION LAB•• WRIGHT-PATTERSON 
AFB, oHio. q5q33, ATTN: AEROSPACE PO�ER DIV. 

C AP J l • 

DESCRIPTORS: (•GAS DISCHARGES, •BOOST-GLIDE 

VEHICLES), l•GLO� DISCHARGES, VOLTAGE), 
(•ELECTRICAL EQUIPMENT, BOOST-GLIDE VEHICLES), 
ELECTRIC DISCHARGES, ELECTRICAL CORONA, HIGH 

ALTITUDE, NITROGEN, OXYGEN 1 ELECTRIC TERMINALS, 

ELECTRIC INSULATION, ELECTRIC WIRE, OJELECTRJC 
PROPERTlES, MOLYBDENUM COMPOUNDS, OXJDES, POWER 
EQUJPMENT PARTS, ELECTRIC POWER PRODUCTION, 
CONTAMINATION, CONTROLLED ATMOSPHERES. HELIUM, 

I U I 

MANNED SPACECRAFT, PRESSURE (UI 

JDENTifIERS! X-20 SPACECRAFT (UI 

ELECTRICAL DISCHARGES CAUSED BY CORONA, GLOW 

DISCHARGES, AND VOLTAGE BREAKDOWN WERE MEASURED UNDER 

CONDITIONS ENCOUNTERED IN THE X•20A (DYNA· 
SOARl AE�OSPACE VEHICLE WHEN OPERATING WITHIN THE 
70,0DO•TO 250,000•FT �LllTUOE ZONE• MOST 
MEASUREMENTS WERE HADE AT THE ELECTRIC·POWER•SYSTEM 
FREQUENCY ,�oo HERTZ) JN GASES USED TO PRESSURIZE 

X•20A COMPARTMENTS. THESE GASES WERE NITROGEN, 

OXYGEN• NOTROGEN-OXYGEN MIXTURES, AND NORMAL SEA 

LEVEL AIR AT REDUCED PRESSURE• TEST RESULTS SHOW 
THAT! (1) THE CORONA ONSET VOLTAGE (THAT 

VOLTAGE AT WHICH THE ELECTRICAL DISCHARGE IS 
INITIATED) CAN BE INCREASED BY INSULATING THE 

ELECTRICAL TERMINALS AND BY TWISTING OR CABLING THE 

INSULATED WIRES: (2 THE CORONA ONSET VOLTAGE 
BETWEEN INSULATED WIRES IS INCREASED AS THE 
INSULATION IS HADE THICKER AND INSULATION DIELECTRIC 
CONSTANT IS HADE LOWER, AND JS DECREASED TO THAT OF 
BARE WIRES AS THE WIRE DIAMETER AND WIRE SPACING ARE 
JNCREASEOI AND (31 THE CORONA ONSET VOLTAGE Of 
COMPONENTS DEPENDS ON THE TYPE Of COMPONENT 1 ITS WlRE 
CONNECTIONS, tTS INSTALLATION, ANO THE GASEOUS (UI 

UNCLASSIFIED 



UNCLASSJFlED 

DDC REPORT BIBLIOGRAPHY 

Ao-qa3 6hOL 911 
BOEING CO SEATTLE WASH 

SEARCH CONTROL NO, 015�16 

CONVECTIVE HEAT FLUX TRANSDUCER DEVELOPMENT, 
APR 6S t19P WtLHELM,J, K, 

REPT• NO, D2•81313•1 

MONITOR: JDEP as2,7q.ss,oo-Cb•02 

UNCLASSIFIED REPORT 
DlSTRfBUTIDN: USGo: OTHERS TO HEADQUARTERS, SPACE

SYSTEMS DIV,, AIR FORCE IDEP OFFICE, LOS 
ANGELES, CALIF• 900�S, 

DESCRIPTORS: (•TRANS'DUCERS, HEAT FLUX), 
CONVECTlON(HEAT TRANSFER), TEMPERATURE CONTROL, 
SURFACE TEH?ERATURES, THERH0COUPLES 1 WIRE, HIGH• 
TEMPERATURE RESEARCH, DlFFUSJON, EVAPORATJON1 

l U)

ELECTRON BEAMS, BOOST•GLIOE VEHICLES (UJ 
IDENTIFIERS: X•20 SPACECR�FT IU) 

A DEVELOPMENT PROGRAM �AS UNDERTAKEN TO COMPLETE 
THE WORK BEGUN DURING THE X-20A CONTRACT ON A 
SURFACE H�AT FLUX TRANSDUCER, IT WAS TO OPEAATE 
WITH A CONVECTIVE INPUT UP TO SO BTU/SQ FT-SEC WJTH 
A TEMPERATURE UP TO 3000 F• THE CONCEPT OF THE 
SENSOR WAS TO GENERATE A TEMPERATURE DIFFERENCE BY 
USING TWO SURFACES WHICH EXHJBIT DIFFERENT EHITTANCES 
ANO CONTROLLING THE TEMPERATURE DIFFERENCE BY 
DESIGNING A PROPER CONDUCTIVE PATH BETWEEN THEM, 
PREVIOUS ANALYSES INDICATED THAT THIS TEMPERATURE 
DIFFERENCE WAS A FUNCTION OF THE INPUT HEAT FLUX, 
SAMPLES OF SEVERAL TYPES OF THERMOPILE 
CONFIGURATIONS WERE ASSEMBLEO AND TESTED, THE THIN 
FILM APPROACH WAS TOO PRONE TO OlFFUSION AND 
EVAPORATION SO THE FINAL DESIGN WAS A FINE WIRE 
OESIGN, A CEMENT WAS DEVELOPED WHICH WOULD ALLOW 
USE OF THE THERMOPILE TO 3000 F AND SEAL THE SENSOR 
AGAINST CONTAMINATION, AN ELECTRON BEAM HEATING 
FACILITY WAS MODIFIED TO PROVIDE A 9 SQ IN UNIFORM 
HEATED SURFACE ADJUSTA8LE IN HEATING RATE FROM O • SO 
BTU SQ FT-SEC. THIS SIMULATES THE H1GH EFFECTIVE 
GAS TEMPERATURES OF A REENTRY VEHICLE BOUNDARY 
LAY£R, 'u) 

UNCLASSIFIED 015'fl6 



UNCLASSlFJED 

ODC REPORT BIBLIOGRAPHY 

Ao-qa2 qSJL 22/� 

SEARCH CONTROL NO• 01S�16 

LOCKHEED MISSILES AND SPACE CO SUNNYVALE CALIF 
TITAN III BOOSTER. (U) 

DESCRIPTIVE NOTE: LITERATURE SEARCH, 

DEC 63 11P EVANS,GEORGE Re I 

REPT• NOe LHSC-LS-15 

UNCLASSIFIED REPORT 
DISTRIBUTION: USGo: OTHERS TO LOCKHEED MISSILES 
AND SPACE CO., SUNNYVALE, CALIF. ATTN: 

LITERATURE SEARCH. 

DESCRIPTORS: (•LAUNCH VEH[CLES(AEROSPACE), 

•BIBLIOGRAPHJES) 1 STAGING, STARTING, ROCKET
MOTORS(LIQUIO PROPELLANT), ROCKET HOTORS(SOLID
PROPELLANT), ABSTRACTS, GUIDED MJSSILES(SURFACE•
TD-SURFACEI, MANNED SPACECRAFT IUI 

IOENTJFIERS: TtTAN 3, X-20 SPACECRAFT (U) 

TITAN 3 BOOSTER• 

UNCLASSIFIED 015ql6 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY 

AD•'ISD 138 22/2 

SEARCH CONTROL NO• 01S'll6 

BOEING CO SEATTLE WASH AEROSPACE GROUP 
HIGH TEMPERATURE BEARING AND RETENTION 

OEIJELOpHENTe 
DESCRIPTIVE NOTE: FJNAL REPTe MAR 6q•HAY 6S 1

JAN 66 133P ARH5TRONG1C• S, : 
CONTRACT: AF 33(615)•1789

PROJ: AF-1315 
TASK: 131501 
MONITOR: AFFDL TR-65-8'1 

UNCLASSIFIED REPORT 
DISTRIBUTION: NO FOREIGN WITHOUT APPROVAL OF AJR 

FORCE FLIGHT DYNAMICS LAB., WRIGHT-PATTERSON 

AFB, OHIO '15'fJ3, 

DESCRIPTORS: C•AIRFRAHE BEARINGS, HIGH•TEHPERATURE 
RESEARCH>, BOOST-GLIDE VEHICLES, RESEARCH PLANES, 
HANNEO SPACECRAFT, NICKEL ALLOYS, CERMETS, 
TITANIUM COMPOUNDS, CARBIDES, METAL COATINGS, 
GOLD, TOOL STEEL, LUBRICANTS, LOW•PRESSU�E 

RESEARCH, BARIUM COMPOUNDS, CALCIUM COMPOUNDS, 

( u) 

FLUORIDES, TEST EQUIPMENT, BALL BEARINGS (UI 
IDENTIFIERS: X•20 SPACECRAFT. RENE• 

'+l(ALLO't'I (UI 

NINETY-THREE ANTIFRICTION AND PLAIN SPHERJCAL: 

BEARINGS INTENDED FOR USE IN THE X•20 GLIDER WERE 
EVALUATED AT TEMPERATURES RANGING FROM 70 TO 2000 r·

TO OBTAIN OESJGN DATA FOR FUTURE RE•ENTRY VEHICLES• 
EVALUATIONS WERE ALSO MADE IN VACUUMS TO 10 TO THE 

•10TH POWER TORR AT TEMPERATURES FROM '+0 TO 1000
F• LOAD, TEMPERATURE SPECTRUM ANO LIFE TESTS WERE
RUN TO DETERMINE LOAD, LIFE AND TEMPERATURE
CAPABILITIES OF THE VARIOUS TYPES OF BEARINGS•

AFTER EIJALUATION, BEARJNGS WERE EXAMINED
METALLURGICALLY TO DETERMINE THE CAUSE OF FAILURE,
TESTS TO DETERMINE STATIC LIMIT LOADS OF 1/�•INe

BORE RENE• '+l PLAIN SPHERICAL BEARINGS WERE
PERFORMED• SEVERAL TYPICAL X•20 FLIGHT CYCLE
EVALUATIONS1 CONSISTING OF A VACUUM PHASE AND A HOT
IN-AIR SIMULATED RE•ENTRY, WERE MADE USING M-2
ANTIFRICTION AND GOLD PLATED SPHERICAL SEARINGS,

FOUR TiTANlUM CARBIDE CERMET BEARJNGS 1 WITH
REINFORCED, TAPERED RACE SECTIONS FOR USE tN A
DIFFERENTIAL EXPANSION COMPENSATING MOUNT, WERE
OESlGNED1 PROCURED ANO EVALUATED BY MEANS OF STATIC

AND DYNAMIC TESTS TO DETERMINE LOAD CAPABILITIES FROM 
ROOM TEMPERATURE TO 1800 F• (AUTHOR) (U) 

UNCLASSIFIED 015'f16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015�16 

AD-�78 �30 20/� 22/2 20/1 

BOEING CO SEATTLE WASH AEROSPACE GROUP 
AERODYNAMIC NOISE TESTS ON X•20 SCALE HODE�S. VOLUHE 

I• DATA REPORT• IUI 
OESCRlPTIVE NOTE: FINAL REPT. OCT b�-AUG 6S 1 

NOV 6S q9Qp SEIDL ,MICHAEL Ge iWILEY, 
DAVIO R• i

REPT, NO, D2•23966•1 

CONTRACT: AF 3316571•7132 
PROJ: Af•l�71 
TASK: 1�7102 
MONITOR: AFFOL TR-6S-192•VOL•1 

UNCLASSlflED REPORT 
DISTRIBUTION: NO FOREIGN WITHOUT APPROVAL OF 

RESEARCH ANO TECHNOLOGY orv. IAFSC) WRIGHT
PATTERSON AFB, OHIO �5�33, ATTN: AFFOLe 

SUPPLEMENTARY NOTE: SEE ALSO VOLUME 2, ZD-�78 215, 

DESCRIPTORS: l•BOOST•GLIOE VEHICLES, NOISEI, 
WIND TUNNEL MODELS, HODEL TESTS, 
PERFORHANCE(ENGINEERINGJ, TRANSONIC 
CHARACTE�ISTICS, SUPERSONIC CHARACTERISTICS, ANGLE 

OF ATTACK, YAW, ELEVONS, DEFLECTION, AERIAL

RUDDERS1 SOUNO, PRESSURE, FREQUENCY, 
INSTRUMENTATION, TEST METHODS, ACOUSTICS, FLOW 
SEPARATION, SHOCK WAVES, OSCILLATJON, BOUNDARY 
LAYER, VIBRATION, EXPERIMENTAL DATA CU) 

IDENTIFIERS: X-20 SPACECRAFT, AERODYNAMIC
NOISE CU) 

AERODYNAMIC NOISE DATA ARE REPORTED FOR TESTS 
CONDUCTED ON A 1/JS-SCALE X•20 MODEL lN THE 2 

TRANSONIC ANO SUPERSONIC WINO TUNNELS, AND ON A 1/lS• 
SCALE X•20/62�A MODEL IN ANOTHER TRANSONIC 

TUNNEL• MEASUREMENTS ARE REPORTED FOR 16 
MICROPHONE POSITIONS ON THE MODEL IN THE TRANSONIC 

ANO SUPERSONIC TUNNEL TESTS, AND 10 POSlTIONS FOR T�E 
OTHER TRANSONIC TUNNEL TESTS, THE TOTAL MACH 
RANGE SPANNED DURING THE TESTS WAS o.s TO 31S, 
ANGLE OF ATTACK VARIED FROM •10 TO •18 1 YAW ANGLE 
FROM -� TO +qOEG, ELEVON DEFLECTION FROM •30 TO + 
10 DEG, ANO RUDDER DEFLECTION FROM •30 TO + 3S DEG, 
THE DATA ARE REPORTED IN THE FORM OF CURVES SHOWING 
OCTAVE•BAND SOUND PRESSURE LEVEL VERSUS FREQUENCY, 
OVER THE OCTAVE•BAND•CENTER FREQUENCY RANGE OF 16 TO 
2000 CYCLES PER SECOND. BRIEF DESCRIPTIONS OF 
INSTRUMENTATION ANO BASIC TEST PROCEDURES ARE 
PRESENTEO, (AUTHOR) IU) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DOC REPORT B!BLJOGRAPHY SEARCH CONTROL NO• 015�16 

AD-�78 188 22/2 13/1 
GARRETT CORP LOS ANGELES CALIF AIRESEARCH MFG DIV 
COMPLETION OF FABRICATION AND ASSEMBLY OF THERMAL 
MANAGEMENT SYSTEH FOR DYNA-SOAR (X-201, (UI 

DESCRIPTIVE NOTE: FINAL REPT. AUG 6�-APR 6S t

OEC 65 J68P CHASE,A, B, ; 
REPT, NO, OS-273 
CONTRACT: AF 3J(o1S)•1898 
PROJ: AF-31�5 
TASK: 31�501 
MONITOR: AFAPL TR-65-91 

UNCLASSIFIED REPORT 
DISTRIBUTION: NO FOREIGN WITHOUT APPROVAL OF 

RESEARCH AND TECHNOLOGY DIV, (AFSClt WRIGHT• 
PATTERSON, AFB, OHIO, ATTN: AFAPL, 

DESCRIPTORS: l•AlR CONDITIONING EQUIPMENT, •BOOST• 
GLIDE VEHICLES), l•HEAT EXCHANGERS, eoosT-GLlOE 
VEHICLES), TEMpERATURE CONTROL, ALKENES, GLYC0Ls 1·

HYDROGEN, HEAT SINKS, LIQUEFIED GASES, AUXILIARY 
POWER PLANTS, FANS, VALVES, ASSEMBLlNG t

PERFORMANCE(ENG1NEER1NGl 1 OPERATION, HEAT. 

TRANSFER, PRESSURE, HYDRAULIC FLUIDS, HYDRAULIC 
PRESSUR� PUMPS, PRESSURE REGULATORSt COMPRESSORS, 
PRESSURIZATION, SYSTEMS ENGINEERING, CHECK VALVES, 
COOLING (U) 

IDENTIFIERS: X•20 SPACECRAFT (U) 

SEVERAL COMPONENTS FOR THE X•20 (DYNA-SOAR) 
THERMAL MANAGEMENT SYSTEM WERE IN FINAL FABRICATION 

WHEN THE ORJGJNAL DYNA-SOAR CONTRACT WAS 
CANCELLED, THE COMPONENTS FOR THREE SYSTEMS WERE 
REFURBISHED ANO, WHERE NECESSARY, REMANUFACTURED ANO 
THEN ASSEMBLED, AND ACCEPTANCE TESTED, THE THERMAL 
MANAGEMENT SYSTEM JS DESIGNED TO REMOVE HEAT FROM 
SEVERAL HEAT-GENERATING SOURCES ON THE X-20 SPACE 
VEHICLE• ANO TD RETURN A PORTION Qr THE HEAT TO THE 
HYDROGEN STORAGE TANK TO MAINTAIN TANK PRESSURE, 
THE SYSTEM EMPLOYS AN AQUEOUS ETHYLENE GLYCOL HEAT• 
TRANSPORT FLUID To CONNECT THE VARIOUS HEAT SOURCES 

TO THE HEAT SINK. THE HEAT SINK JS CRYOGENIC 
HYDROGEN, WHICH 15 STORED IN THE SUP�RCRlTICAL STATE 
AS FUEL FOR THE AUXILIARY POWER UNlT (APU), THE 
DISTINGUJSHJNG FEATURE OF THIS SYSTEH 1S ITS A91LITY 
TO PROPORTION, AS REQUIRED, THE TOTAL HYDROGEN FLOW 
TO THE APU ANO THE COOLING LOAD, �HJLE HAJNTAINING 
SYSTEM STABILITY ANO LOGIC OVER TANK PRESSUR1ZATION 1

HEAT REJECTION, AND APU FUEL DEMAND, CAUTHORl (Ul 

UNCLASSIFIED □ 15�16



UNcLASSJF1EO 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 01S�lo 

22/2 A0-�77 775 20/13 
BOEING CO SEATTLE WASH 
HOT STRUCTURES THERMAL 

DESCRJPTJVE NOTE: FJNAL 
NOV 65 2��p 

REPT, NO, D2•90709•1 
CONTRACT; AF33(6S7)-7l32 

PROJ: AF•1�67 
MONITOR: AFFOL 

CORRELATION• 
REPT• OCT. b�•MAY 651 
CLAWSON 1 JAMES F, I 

UNCLASSIFIED REPORT 
OJSTRISUTION1 NO FOREIGN wJTHOUT APPROVAL OF 
RESEARCH AND TECHNOLOGY OIV, (AFSC>, WRIGHT• 
PATTERSON AFB, OHIO, ATTN: AFFOL, 

DESCRIPTORS: ( ♦ THERMAL ANALYSIS, •BOOST-GLIDE 
VEHICLES>, MODELSISJMULATJONS)1 RESEARCH 
PLANES, MANNED SPACECRAFT, 
PROGRAMMlNG(COHPUTERSI I CONVECT[ON(HEAT 
TRANSFER), INSTRUMENTATION, THERMOCOUPLES, 
AIRPLANE PANELS1 COBALT ALLOYS, NICKEL ALLOYS, 
SURFACES, HEAT TRANSFER, SIMULATION, 
TEMPERATURE, MATHEMATICAL PRED1CT10N 1 THERMAL 

RAO[AT!ON1 THERMAL CONDUCTIVITY, LIQUID COOLED, 
REFRACTORY METALS, THERMODYNAM[C CYCLES, HlGH-

( u >

TEHPERATURE RESEARCH, BLAC�BOOY RAOIATJON cu, 

IOENTIFJERS: X•20 SPACECRAFT• HOT STRUCTURES, 
BETA PROGRAM (U) 

TEST DATA GENERATED OURlNG THE EARL� X•20 
COYNA•SO�RJ PHASES ARE COMPARED WITH THERMA2L 
ANALYSIS METHODS EVOLVED THROUGHT THE X•20 
PROGRAM• DATA ARE TAKEN FROM THE HOT 
STRUCTURES CONCEPT MODEL TEST PROGRAM• THIS 
MODEL WAS SIMILAR IN SHAPE AND CONCEPT TO THE X-20 
DESIGN. THE THERMAL ANALYSIS APP�OACH ANO METHODS 
USED FOLLOW CLOSELY THOSE WHICH CREATED THE X-20 
OESIGN TEMPERATURES, GENERALLY GOOD CORRELATION IS 
SHOWN FOR TWO•OIHENSIONAL CROSS-SECTIONAL CUTS, A 
SIMPLE THREE-DIMENSIONAL NOSE REGION ANALYSIS, SIMPLE 
STRUCTURAL JOINT ANALYSES, AND CERTAIN OTHER DETAIL 
AREAS• SOME ADDITIONAL LIGHT 1S SHED ON JOINT 
INTERFACE EFFECTS, THE ONLY MAJOR PROBLEM EVOLVED 

WAS CONVECTION CURRENTS IN ANO AROUND THE TEST 
SPECIMEN• THIS PROGRAM IN COMBINATION WITH AN 
EARLIER INSULATED PANEL CORRELATION PROGRAM PROVIDES 
GENERAL CONFIDENCE IN THE X•20 THERMAL ANALYSIS 

APPROACH AND METHODS. (AUTHOR) (U) 

UNCLASSIFIED 01S�t6 



UNCLASSIFIED 

DDC REPORT 8JBL10GRAPHY SEARCH CONTROL N01 015�1� 

AD-�77 758 ll/2 22/2 
BOEING CO SEATTLE WASH AEROSPACE GROUP 
X•20 HIGH TEMPERATURE SIDE WINDOW TEST 
EVALUATION. (U) 

OESCRJPTJVE NOTE: FINAL TECHNICAL REPT.· 27 APR 6�-1 
AUG 6S, 

NOV 65 217P MCGINNIS,JOHN C, & 

REPT• NO. 02�a1310•1 
CONTRACT: AF33161SJ•2C13 
PROJ: AF•136S 
TASK: 136802 

MONITOR: AFFDL TR-65-1S5 

UNCLASSIFIED REPORT 
DlSTRI�UTJON: NO fOREIGN WITHOUT APPROVAL OF 
RESEARCH AND TECHNOLOGY DIV, (AfSC) �RIGHT• 
PATTERSON AFBt OHIO �5q33, ATTN! AFfOL• 

SUPPLEMENTARY NOTE: REPORT ON WINDOW SYSTEHS 
CONCEPTS• 

DESCRIPTORS! !•HEAT-RESISTANT GLASS, BOOST-GLIDE 
VEHICLES), l•BOOST•GLlDf vEHICLES, •TRANSPARENT 
PANELS), l•WINDSH1ELDS 1 800ST-G�IOE VEH1CLESJ 1 

SILICON COMPOUNDS, SILICONE PLASTICS, ALUMINUM. 
COMPOUNDS, HJGH•TEMPERATURE R�SEARCH 1 ENVIRONMENTAL 
TESTS, DESIGN, VIBRATION, PRESSURE, 
FAlLURE(MECHANICS), MANUFACTURING METHOOS, 
SEALS, CHROMIUM ALLOYS, COBALT ALLOYS, NICKEL 
ALLOYS, REENTRY VEHICLES (Ul 

IDENTIFIERS: x-20 SPACECRAFT, WlNOows. HASTELLOY 
(ALLOYS), RENE 't1 (ALLOY) (U) 

THE PURPOSE Of THIS PROGRAM WAS TO EXPERIMENTALLY 
VERIFY THE X•20A SIDE WINDOW ASSEMBLY AND PROVJOE 
EXPERIENCE FOR lHPROVEO NlNDOW DESIGN, THE 
OBJECTIVE WAS TO VERIFY THE STRUCTURAL INTEGRITY OF 
AN �-20A HIGH TEMPERATURE WINDOW DESIGN IN THE 
X•2DA FLIGHT ENVIRONMENT AND PROVIDE TEST DATA TO 
EVALUATE THE DESIGN ANALYSIS AND DEVELOPMENT 
PROCEDURES UTJLIZED• THE WINDOW WAS SUBJECTED TO A 
LD�•LEVEL BOOST VIBRATION ENVIRONMENT, OUTWARD ACTING

(PARTIAL VACUUM) LIMIT BOOST PRESSURE OF 7,7 
PSJA, AND A SJMULATEO REENTRY HEATING TIME• 
TEMPERATURE HISTORY, THE WINDO� FAILED DURING THE 
RE•ENTRY TEMPERATURE CYCLE• THE PRIMARY CAUSE OF 
FAILURE WAS THE HIGH TEMPERATURE GRADIENT THROUGH THE 
DEPTH OF THE WINDOW FRAME OF APPROXIMATELY 8SO F 
WHICH EXCEEDED BY A FACTOR OF 2 THE ULTIMATE DEStGN 
VALUE, THE EXTREME THERMAL GRADIENT CAUSED THERMAL 
CURVATURE OF THE fiJNDOW FRAME WHICH INDUCED GLASS 
CURVATURE IN EXCESS Of ALLOWABLE, MEASURED 
TEMPERATURE AND DEFLECTIONS ARE PRESENTED AND IU) 

lJNCl.ASSIFIED .OlS'tU 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015'fl6 

AD-'173 7bb 
BOEING CO SEATTLE WASH AEROSPACE GROUP 
AIR PRESSURE HEASUREHENT JN THE RAREFIED GAS 
TRANStTJON REGION, 

DESCRIPTIVE NOTE: FINAL R�PT, APR 6�-MAR 6S 1

AUG 65 87P BRUNSCHWlG,FREO 5, I

CONTRACT: AF33 61S l793 
PROJ: AF1'¼69 
TASK: l'fo907 

MONITOR: FOL TR-os-101 

UNCLASSIFIED REPORT 

C U) 

RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTS OR THEIR 
NATIONALS IS NOT AUTHORIZED, 

DESCRIPTORS: (•TRANSDUCERS, •LOW-PRESSURE 
RESEARCH), !•PRESSURE GAGES, SUPERAERCDYNAMtCS), 
AIR, ARGON1 VISCOSITY, GAS FLOW, TEMPERATURE, 
CREEP, ATMOSPHERE ENTRY, TITANIUM, REFRACTORY 
METALS, PIPES, SURFACES, SURFACE TEMPERATURES, 
NONEQUJLIBRJUM FLOW, HIGH-TEMPERATURE RESEARCH, 
DESIGN, PERFORHANCE(ENGINEERING)1 AIRBORNE, 
CALIBRATION, EXPERIMENTAL DATA IUJ 

IOENTIFIERS: SLIP FLOW1 THERMAL CREEP1 
TRANSITION FLOW1 X-20 SPACECRAFTt ALPHATRON 718 CU) 

PRESENTED ARE PARAMETERS AND PRESSURE CORRECTIONS 
FOR A LO� AIR PRESSURE ll·lOO P.S.F.A,) 
MEASUREMENT SYSTEM CONSISTI�G OF A PRESSURE 
TRANSDUCER AND TUalNG PORTED TO A HOT SURFACE AT 
TEHPERATURES TO 2800 f, INCLUDED ARE RESULTS OF 
LABORATORY MEASUREMENTS WITH ARGON AND AIR UNDER 
C0ND1TI0NS OF BOTH THERMAL CREEP AND SLIP FLOW 
occURRING TOGETHER IN A PRESSURE TRANSMISSION TUBE 
UNDER TEMPERATURE GRADIENTS, BOTH TEMPERATURE 

FUNCTIONS, THERMAL CREEP ANO SLIP FLOW, WERE FOUND JO 
AFFECT THE SYSTEH PRESSURE• DYNAMICALLY, THE 
TEMPERATURE DEPENOANCE OF SLIP FLOW AFFECTS TlME 
RESPONSE FOR TUBES SJNCE IT HAS THE TEMPERATURE 
DEPENDANCY OF GAS VISCOSITY, INTEGRATION OF THE 
TUBULAR TIME CONSTANTt MODIFIED FOR SLIP FLOW ALONG 
THE TUBE 1 S TEMPERATURE GRADIENT, IS CARRIED OUT ANO 
COMPARED TO MEASUREMENTS; FAIR AGREEMENT JS SHOWN, 
WORK REPORTED INC�UDES CALIBRATION OF A COMHERICAL 
AIRBORNE ALPHA EMISSION PRESSURE TRANSDUCER! ALSO 
DATA IS PRESENTED ON ADSoRPTtON/OXIOATJON AT 
TEMPERATURE FOR PRESSURE TUBING MATERIAL. 
IAUTHORl ( u >

UNCLASSIFIED 01S'tl6 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015'116 

A0-'171 611 

BOEING CO SEATTL� WASH 
PARTS RACKING FOR FLUIDIZED BED COATING, 

JUL 62 28P COLLINS1M• A.I 
REPT1 NO, MDR•2•1'1977 

MONITOR! JDEP l'l7•7□ .oa.o□ -c6•l�

UNCLASSIFIED REPORT 
NOFORN 

DESCRJPTORS: (•SUPPORTS, BOOST•GL.JOE VEHICLES>, 

( u) 

HEATERS, MANNED SPACECRAFT, COATINGS ,u) 
IDENTIFIERS: X-20 SPACECRAFT, FLUIDIZED BED

PROCESSES IU) 

PARTS RACKING FOR FLUIDIZED 6ED COATING• 

UNCLASSIFIED 015'116 



UNCLASSIFIED 

OOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015�16 

A0-�71 60� 

BOEING CO SEATTLE WASH 
TAPER CHEH1CAL•HILL1NG OF RENE• �1 TUBES1 (U) 

DESCRIPTIVE NOTE: MANUFACTURING DEVELOpHENT REPT11 
MAR 62 2�P HOWELLS,EARL; 

REPT, NO• HDR-2·1�969 
MONITOR: JDEP 3�7,70.00.00-co-09 

UNCLASSIFIED REPORT 
NOFORN 

DESCRIPTORS: l•NJCKEL ALLOYS1 CHEMICAL HILLING), 
(•CHEMICAL HILLING, NICKEL ALLOYSl1 PIPES, TAPER IU) 

IDENTJFJERs: RENE �l(ALLOYl, x-20 
SPACECRAFT IUI 

CHEMlCAL•HJLLJNG OF RENE �I TUBES, 

UNCLASSIFIED 015�16 



UNcLASSIFJEO 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

AD-�71 601 

BOEING CO SEATTLE WASH 
METHODS OF TRIMMING ANO FINISHING D-36 COLUHBIUM 
ALLOY SHEET (PRELIMINARY STUDY), (U) 

AUG 62 SP OLSEN,GEORGE: 
REPT, NO, MDR•2•12817 
MONITOR: JDEP 3�7•70, □ 0,00•C6•05 

UNCLASSIFIED REPORT 

NOFORN 

DESCRIPTORS: <•NIOBIUM ALLOYS, P�OCESSINGl 1 

SHEETS, MACHINING, HATERJAL REMOVAL, MILLING 
MACHINES, SAWS, GRINDING WHEELS, ABRASIVES 

IOENTJrIERS! x-20 SPACECRAFT 
( u )

( u >

METHODS OF TRIMMING AND FINISHING 0•36 COLUMBIUH ALLOY 

SHEET, 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

ODC -REPORT BIBLIOGRAPHY SEARCH CONTROL NOe 01S�l6 

AD-�67 .366 

BOEING CO SEATTLE WASH 
AIR PRESSURE MEASUREMENT JN THE RAREFIED GAS 
TRANSITION REGION, 

APR 65 lOlP BRUNSCHWIG 1 Fe S1 I 
REPT, NO, D2-Sll1q-1 
CONTRACT: AF33 615 1793 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORs: <•PRESSURE GAGES, SUPERAERODYNAMICs>, 
CORRECTIONS, TRANSDUCERS, PIPES, DESIGN, 
SURFACE TEMPERATURES, ARGoN, AIR, CREEP,

VJSCOS[TY, TEMPERATURE, ADSORPTION, OXIDATION, 
FLUID DYNAMIC PROPERTIES• ATMOSPHERE ENTRYt 
REFRACTORY METALS, REFRACTORY COATJNGS 1 TRANSPORT 
PROPERTIES, GAS FLOW, NONEQUILIBRlUM FLOW, ALPHA 
PARTICLES, EQUATIONS, EXPERIMENTAL DATA, TABLES, 
BOOST-GLIDE VEHICLES, MANNED SPACECRAFT, RESEARCH 

( u) 

PLANES, SUPERAEROOYNAMICS (UI 
IDENTIFIERS: X-20 SPACECRAFT, THERMAL CR�EP, 
SLIP FLOW, TRANSITION fLOn, KNUDSEN NUMBER (U) 

PARAMETERS ARE DEFINED AND PRESSURE CORRECTIONS ARE 
DETERMINED FOR A LOW AIR PRESSURE Cl-100 
P,S,f,A,) MEASUREMENT SYSTEM INCLUDING A PRESSURE 
TRANSDUCER AND A TUBE PORTED TO A HOT SURFACE, ITS 
AIM IS TO IMPLEMENT SYSTEM DESIGN UNDER HOT SURFACE 
TEMPERATURE CONDITIONS TO 2800 F, THERE ARE 
INCLUDED RESULTS OF LABORATORY HEASUREMENT WITH ARGON 
AND AtR UNDER THESE CONDITIONS WHERE BOTH THERMAL 

CREEP AND SLIP FLOW OCCUR TOGETHER lN A PRESSURE 
TRANSMISSION TUBE UNDER TEMPERATURE GRADIENT, BOTH 
TEMPERATURE FUNCTIONS, THERMAL CREEP AND SLIP FLOW, 
AFFECT THE SYSTEM PRESSURE, DYNAHICALLY 1 THE 
TEMPERATURE DEPENDANCE OF SLJP FLOW AFFECTS TJHE 
RESPONSE FOR TUBES SINCE JT HAS THE TEMPERATURE 
DEPENDANCY OF GAS VISCOSITY. INTEGRATION OF THE 
TUBULAR TIME CONSTANT, MODIFIED FOR SLIP FLOW ALONG 
THE TUBE•S TEMPERATURE GRADIENT, JS CARRIED OUT AND 
COMPARED TO MEASUREMENTS: fAIR AGREEMENT 1S SHOWN, 
FOR PRESSURE CORRECTION• THE STATIC (STEADY STATE 
PRESSURE AND TEMPERATURE) DIFFERENTIAL PREDICTED BY 
KNUDSEN JS FOUND TO HOLD FOR A CLOSED TUBULAR 
VOLUME, ADDITIONALLY, THE PLOTTED STATIC RESULTS 

ARE SUFFICIENTLY ACCURATE TO CLEARLY SHOW THE EFf.ECT 
OF TEMPERATURE UPON VISCOSITY AS PREDICTED BY 
INTEGRATION Of HAXWELL•S VISCOSITY FUNCTION ALONG 
THE TUBE, (AUTHOR) CU) 

UNCLASSIFIED 015� U 



UNCLASSIFIED 

DDC REPORT BlBLlOGRAPHY SEARCH CONTROL NO• 01S�l6 

AD-q6S 262 

BOEING CO SEATTLE WASH 

DEVELOPMENT Or HIGH TEMPERATURE rLUTTER 
TRANSDUCER• 

DESCRIPTIVE NOTE! FINAL REPT•1 AUG 63-SEP 6q 1 

MAR b5 91P OAYtDAVID L• i 
CONTRACT: AF33 61S 1793 

PROJ: l�b9
TASK: 1�6907
MONITOR: FOL 

UNCLASSIFIED REPORT 

( u )

RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTS ORTHElR 
NATIONALS JS NOT AUTHORIZED. 

SUPPLEMENTARY NOTE: PREPARED IN COOPERATION WITH 

ALLEGANY INSTRUMENT CO•, INC•1 CUM8ERLAN0 1 MD, 

DESCRIPTORS! (•FLUTTER, TRANSDUCERS), 
C•TRANSOUCERS, FLUTTER), VIBRATION, 

ACCELEROMETERS, BOOST-GLlDE VEHICLES, RESISTORS, 
STRAIN GAGES, DAMPING, TESTS, MATERIALS, 

TEMPERATURE, TEST METHODS, HIGH-TEMPERATURE 

RESEARCH (U) 

IDENTIFIERS: X-20 SPACECRAFT (U) 

THE DESIGN, DEVELOPMENT. ANO TESTING OF TWO 
HJGHTEHPERATURE TRANSDUCERS ARE DESCRIBED, ONE 

MEASURES VIBRATION AMPLITUDE AND FREQUENCY t ANO THE 
OTHER MEASURES ACCELERAT!ON. BOTH WERE DESIGNED TO 

DETECT AERODYNAMIC PANEL FLUTTER OURJNG BOOST ANO RE• 
ENTRY OF THE x�20 DYNASOAR 1 THEN UNDER 

DEVELOPMENT. THESE TRANSDUCERS ARE ELECTRICAL 
RESISTANCE STRAIN GAGE TYPES, PART DETAILS 

DJSCUSSEO ARE THE PENDULUM, DAMPER, SEALING, ANO CASE 

CONFIGURATION• 80TH TRANSDUCERS ARE ALSO DISCUSSED. 
IN GREATER DETAIL WITH RESPECT TO NATURAL FREQUENCY, 
DAMPING, STRAIN GAGE APPLICATION, AND OUTPUT• 

(AUTHOR) (UI 

UNCLASSIFIED 01S�lo 



UNCLASSIFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

A0-�61 751 
BOEING CO SEATTLE WASH 
DYNA-SOAR SCALE STAGING TEST • TEST NO. 6262 1 CU) 

JAN 63 282P RIOGEWAY,JOHN J, I 
REPT• NO. D2•9033� 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE! 

DESCRIPTORS: l•BOOST•GLlDE VEHICLES, STAGING), HODEL 

TESTS, CAPTIVE TESTS, ROCKET MOTORS (SOLID PROPELLANT), 
HEAT SHIELDS, SIMULATION, SEPARATION, HEAT TRANSFER, 
TEMPERATURE, PRESSURE, ADAPTERS, STRUCTURAL PROPERTIES, 
ABLATION, CONFIGURATION, PHENOLIC PLASTICS, GLASS 
TEXTILES, EPOXY PLASTICS, EXHAUST GASES, NOZZLE GAS 
FLOW, INSTRUMENTATJON, TEST METHODS, TEST EQUIPMENT, 
ACCELERATION, FORCE (MECHANICS), EROSION, CONICAL 
BODIES, PRISMATIC BODIES, EXPERIMENTAL DATA,

PHOTOGRAPHS, MANNED SPACECRAFT, RESEARCH PLANES (UI 
IDENTIFIERS: x-2c SPACECRAFT, BLAST SHIELDS, 

REFRAStL (U) 

THE DYNA�SOAR SCALE STAGING TEST 
PROGRAM CONSISTED Of SIMULATING BOOSTER�GLlDER 
SEPARATION CONDITIONS BY EMPLOYING AN APPROXIMATE 1/7 
SCALE MODEL, THE HODEL INCLUDED � FORWARD 
TRANSITION SECTION WITH ROCKET MOTOR AND PRESSURE 
BAFFLE, AND AN AFT TRANSITION SECTJON WITH ROCKET 

MOTOR AND PRESSURE BAFFLE, ANO AN AFT TRANSITION 
SECTION WITH BLAST- SHIELD AND BLAST PORT AREA WHEN 
REQUIRED• THE FIRST FIVE TESTS WERE INTENDED TO 
CHECK OUT THE BOOSTER-GLJDER SEPARATION 
TECHNIQUE, AND HEAT AND PRESSURE CONDITIONS IN THE 
TRANSITION SECTION DURING SEPARATJONe TH£ DATA 

08TAJNED WAS INTENDED FOR USE IN DETERMINING THE 
STRENGTH REQUIREMENTS Of THE TRANSITION SECTION ANO 
ADJACENT STRUCTURES DURING STAGING, ANO PROVIDED 
VERIFICATION ANO/OR REFINEMENT OF ANALYTICAL METHODS 

AND TESTING TECHNJQUES PRIOR TO FULL SCALE TESTING• 
DAMAGE TO THE BLAST SHIELD WAS SEVERE IN THE 
VICINITY DIRECTLY UNDER THE ROCKET NOZZLES AND THE 
CALORIMETERS WITHIN THIS VICINITY WERE DESTROYED BY 
THE HEAT AND EROSIVE EFFECT PRODUCED BY SOLID EXHAUST 
PRODUCTS. (AUTHOR) (UI 

UNCLASSIFIED 015�16 



UNCLASSlFlED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 01S�l6 

AD-�61 392 
SOEJNG CO SEATTLE WASH 
AN ANALOG COMPUTER SIMULATION FOR X-20 GLIDE PHASE 
GUIDANCE STUDIES, (U) 

AUG o2 ?�P �ISNESKI1MITCHELL : 

REPT• NOe 02-9023� 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: t•BOOST•GLlDE VEHICLES, PROGRAMMING 
(COHPUTERSll, !•MANNED SPACECRAFT, PROGRAMMING 
ICOMPUTERSll I ANALOG COMPUTERS, ATMOSPHERE ENTRY, 
INJECTJON 1 AERODYNAMIC CHARACTERISTlCS t EQUATIONS• 
MOTJONt LANDINGS, ROTATION, VELOCITY, LIFT, DRAG, 
TRAN5FORMATlON5 (MATHEMATICS), MATHEMATICAL ANALYSIS,

MATHEMATICAL PREDICTION, DESCENT TRAJECTORIES, ORBITAL

TRAJECTORJES1 GUIDANCE IU) 
IDENTIFIERS: X-20 SPACECRAFT, EQUATIONS OF MOTION,
GLIDING (U) 

THE COMPUTER SIMULATION OF THE GLIDING TRAJECTORY 
IS A HIGH PRECtSlON REPRESENTATION OF THE FLIGHT. 
EQUATIONS, ATMOSPHERE ANO THE AERODYNAMICS or THE 
VEHICLE• OVERALL AGREEMENT OF THIS S[HULATION WITH 
A DIGITAL SIMULATION HAS BEEN WITHIN lZ, THE 
OVERALL OAY•TO•OAY REPEATABILITY Of THE SJHULATlON 
HAS BEEN WITHIN ,5Z• THE ANALOG COMPUTER ALLOWS 

A BROAD FLEXIelLlTY IN SCALING AND PROGRAMMING. 
THIS PERMITS APPLICATION OF THE SJMULATION TO A 
VARIETY Of RELATED PROBLEMS SUCH AS ORBIT INJECTION, 
HIGH SPEED RE•ENTRY, AND LANDING. MOD1FICAT10NS 

MUST CONTINUOUSLY BE HADE AS THE APPLICATION 
DICTATES. (AUTHOR) IU) 

UNCLASSIFIED 01S�l6 



UNCLASSlFIED 

DDC REPORT BtBLlOGRAPHY SEARCH CONTROL NO, 015�16 

AD-�61 0�8 
HONEYWELL INC ST PETERSBURG FLA 
X-20 A (DYNA•SOARI PRIMARY GUIDANCE SUBSYSTEM. (U) 

DESCR1PTlVE NOTE: RELIABlLITY PLAN, 

MAR 63 lV 

REPT• No, 1179•SR·2BREV, C 
CONTRACT! AF33 657 7133 

UNCLASSIFIED REPO�T 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•lNERTJAL GUIDANCE, aoosT-GLIDE VEHICLES), 
RELIABILITY (ELECTRON!CSl 1 HANNEO SPACECRAFT (U) 

IDENTIFIERS: X-20 SPACECRAFT, FAlLURE

(ELECTRICAL) (UI 

THE RELIABlLlTY PROGRAM FOR THE X-2□A (DYNA 
SOAR) PRIMARY GUIDANCE SUBSYSTEM HAS BEEN 
DEVELOPED UPON THE PREMISE THAT RELIABILITY IS 
DEPENDENT UPON THE PERFORMANCE OF EVERY INDIVIDUAL 
INVOLVED IN THE DESIGN, DEVELOPMENT, FABR1CATION 1 

TEST AND FIELD USE OF SYSTEM EQUIPMENT, THE TASKS 
DESCR!BEO INCLUDE THOSE Or RELIABILITY HONITORrNG 
ESSENTIAL TO INSURING THAT REL1A6ILJTY REQUIREMENTS 
ARE GJVEN PROPER CONSIDERATION BY ALL PERSONNEL JN 
THE PERFO�HANCE OF THEIR SPECIFIC DUTIES, A 
PROGRAM MILESTONE CHART OEPICTl�G THE SCHEDULING AND 
TIME PHASING OF THE MAJOR TASKS COVERED BY THIS PLAN

IS SHO�N. (AUTHOR) (UI 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DDC REPORT 8?BLlOGRAPHY SEARCH CONTROL No. □ 15�16 

AD•'f59 'i72 
SYSTEMS ENGINEERING GROUP WRIGHT-PATTERSON AFB OHIO 
COMMUNICATIONS AND TRACKING fOR THE X•20A (OYNA-

SOAR). (U) 
DESCRIPTIVE NOTE: TECHNICAL DOCUMENTARY REPT, HAY 6 □ -

19 6 3, 

MAY 6'+ 37P GRIM,H. L, ; 
REPT, NO, SEG•TDR-6'+-21 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST•GLIDE VEHICLES, RADIO COMMUNICATION 
SYSTEMS), (•RADIO COMMUNICATION SYSTEMS, BOOST-GLIDE 
VEHICLES), (•TRACKING, BOOST-GL?DE VEHICLES), 
CO�FIGURATlON, PROPAGATION, ELECTROMAGNETIC WAVES, 
BLACKOUT (ELECTROMAGNETIC), PLASMA SHEATH, ATMOSPHERE 
ENTRY, ANTENNA LOBES, RANGES (DISTANCE I I TARGET 
ACQUISITION, TELEMETERING RECEIVERS, HIGH-TEMPERATURE 
RESEARCH, ANTENNAS, ULTRAHIGH FREQUENCY, MANNED 
SPACECRAFT1 TRANSHJTTER-RECEIVERS, SUPERHIGH FREQUENCY, 
RESCUE BEACONS, SLOT ANTENNAS, OMNIDIRECTIONAL ANTENNAS, 

VOICE COMHLINICATJON SYSTEMS, TRANSPONDERS, RADAR 
EQUIPMENT, C BAND (U) 

IOENTIFJERS: X•20 SPACECRAFT (U) 

THIS REPORT DESCRIBES THE COMMUNICATIONS ANO 
TRACKING REQUIREMENTS OF THE X-20At THE SYSTEMS 

ENGINEERING ASPECTS, THE FINAL CONFIGURATION OF THE 
COMMUNICATIONS AND TRACKING SUBSYSTEM CCTSI, AND 
THE STATE-OF-THE-ART ADVANCEMENTS ACHIEVED DURING THE 
DEVELOPMENT PROGRAM, THE MOST CHALLENGING PROBLEM 

AREAS, THOSE oF PROPAGATJNG RF ENERGY THROUGH THE RE• 
ENTRY PLASMA SHEATH, ANTENNA LOBING AND COMMUNICATION 
RANGE1 THE ACQUJSTJON, TRACKING AND REACQUISITION OF 
A MANEUVERABLE TARGET WITH A NARROW BEAM ANTENNA, THE 
REQUIREMENT FOR AN ULTRA-LINEAR TELEMETRY RECEIVER TO 
ATTAIN TrlE OESJRED TELEMETRY DATA ACCURACY, AND THE 
DEVELOPMENT OF HIGH TEMPERATURE ANTENNAS FOR THE RE• 
ENTRY VEHICLE, ARE DISCUSSED WITH RESPECT TO THE 
ANALYSIS EFFORTS AND TECHNICAL APPROACHES APPLIED TO 
THEIR SOLUTION, THE FINAL CTS CONFIGURATION IS 

OESCRt8ED1 ANO THE REPO�T CONCLUDES WITH THE 
SIGNIFICANT TECHNICAL �CH!EVEMENTS. (AUTHOR) 

I U I 

UNCLASSIFIED 0151.116 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL No. 01sqJ6 

AD-�58 26q 

BOEING CO SEATTLE WASH 
ADVANCES IN THE MATERIALS TECHNOLOGY RESULTJNG FROM 
THE X-20 PROGRAM• (Ul 

OESCRJPTlVE NOTE: TECHNICAL REPT., 
DEC oq 162P STRATTON,W. K• :TREPUS, 

GEORGE E•1JR.: 
REPT, NO, 1 
CONTRACT: AFJ3 615 162q 
MONITOR: ML TR•6q•396 

UNCLASSlFlED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: 1•800ST•GL1D£ VEHICLES, MATERIALS), 
l•REENTRY VEHICLES, HATERtALSI, t•REFRACTORY MATERIALS,

HlGH•TEMPERATURE RESEARCH), WIRE, GLASS, MACHINING, 
WELDING, DESIGN, WEIGHT, STRUCTURES, AERODYNAMIC 
HEATING, HEAT-RESISTANT METALS, ALLOYS, HEAT SHIELDS, 
MANNED SPACECRAFT, NOSE CONES, REFRACTORY COATINGS, 
FASTENERS, THERHAL INSULATION, CRYOGENICS, BEARINGS, 
HYDRAWLIC FLUIDS, ALUMINUM ALLOYS, SEALING COMPOUNDS, 
HEAT TREATMENT, GLASS TEXTILES, MOLYBDENUM ALLOYS, 
NlOBIUM ALLOYS, NJCKEL ALLOYS, ZIRCONIUM COMPOUNDS, 
OXIDES, THERMAL STRESSES, CERAHlC FIBERS, CERAMIC 
COATINGS, STRUCTURAL PROPERTIES, ANTENNAS (U) 

JOENTIFJ£RS: X•20 SPACECRAFT, RENE �l (ALLOY) (U) 

THIS REPORT SUMMARIZES THE SIGNIFICANT ADVANCES IN 
TME MATERIALS STATE OF THE ART RESULTING FROM THE 
X•20 PROGRAM. IT PROVIDES A CONClSE REVIEW OF 
THE MATERIALS DEVELOPMENT PROGRAMS CONDUCTED IN 
DIRECT SUPPORT OF THE X-2 □ , THE SIGNIFICANT 
MATERIALS AND PROCESSES THAT RESULTED, 
RECOMHENOATJONS 1 AND REFERENCES TO MORE DETAILED 
DOCUHENT�TION. SPECIFIC TECHNOLOGIES COVERED ARE 
REFRACTORY ALLOYS. REFRACTORY ALLOY COATINGS, 
REFRACTORY ALLOY FASTENERS, SUPERALLOYS 1 NOSE CAPS, 
HIGH•TEHPERATURE INSULATIONS, CRYOGENIC JNSULATIONS, 
BEARINGS, HYDRAULIC FLUIDS, WINDOWS, AND 
MISCELLANEOUS MATERIALS AND PROCESSES• EACH SECTION 
IS COMPLETE WITHIN ITSELF TO FACILITATE EVALUATION BY 
OESlGNERS AND MATERIALS USERS Of ANY OF THE DATA FOR 
APPLICATlON TO TH£JR REQUIREMENTS. THIS P.EPORT JS 
DIVIDED INTO TWO PARTS: THE FIRST PART COVERS THE 
DEVELOPMENT OF MATERIALS AND PROCESSES FOR HIGH

TEMPERATURE STRUCTURES AND HEAT SHIELDS: THE SECOND 
PORT[ON COVERS THE REHAlND�R Of THE X�20 MATERIALS 
ADVANCEMENTS. CAUTHOR) (U) 

UNCLASSIFIED 01S�1b 



UNCLASSJFIEO 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL No. 01sql6 

AO-qS6 910 
MARTIN CO D�NVER COLO 
P�ETEST INFORMATION 3•3-PERCENT 62qA AERODYNAMIC 
HEATING INVESTIGATION, NASA-LANGLEY UNITARY PLAN WIND 
TUNNEL, (U) 

FEB 63 q�p svENOSEN,H. D, ; 
REPTe NO, SSR CR63 19 
CONTRACT: AFQq 695 150 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRlPTORs: (•AERODYNAMIC HEAT1NG 1 MODEL TESTS), 
<•BOOST-GLIDE VEHICLES, AERODYNAMIC HEATlNGl 1 WIND 
TUNNEL MODELS, TEST METHODS, TEST FACILITIES, 
INSTRUMENTATION, HEAT TRANSFER, TEMPERATURE, PRESSURE 1

CONICAL BODIES, CYLINDRICAL BODIES, ROCKET MOTORS (SOLID 
PROPELLANT), THRUST VECTOR CONTROL SYSTEMS, TABLES, 
EXHAUST GASES, BASE FLOW, SHOCK WAVES, NOSE CONES, 
LAUNCH VEHICLES (AEROSPACE) (U) 

IDENTIFIERS: X-20 SPACECRAFT, SPACECRAFT SKIN (U) 

A NEED EXISTS FOR EXPERIMENTAL HEAT TRANSFER DATA

THAT CAN BE NONDIHENSIONAL]ZED FOR PREDICTING VEHICLE 
SKIN AND STRUCTURAL TEMPERATURES. THE TEST 
DESCRIBED HERE WAS CONCEIVED TO PROVIDE THESE DATA,

TESTING WILL BE ON THE COMPLETE 62qA VEHICLE 
WITH TWO PAYLOADS, THE OYNA•SOAR (X-201 ANO A 
CONE-CYLINDER l621Ale A CHECK WILL ALSO BE

HADE OF CORE-ALONE HEATING AT THE HIGHEST FACILITY 
MACH NUMBER FOR POST STAGING HEATING STUDIES• 
TESTING WILL BE IN THE HIGH HACH NUMBER LEG OF 
THE NASA �-X q-fT UNITARY PLAN WIND 
TUNNEL, LANGLEY RESEARCH CENTER, LANGLEY 
FIELD, VIRGINIA. THE REPORT DESCRIBES THE 
FACILITY, HODEL, INSTRUMENTATION, TEST PROCEDURE, 
DATA REDUCTION, AND SECURITY PLANNED FOR THE TEST, 
(AUTHOR) (U) 

U�CLASSJFlED 015ql6 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015'+16 

AO-'i55 328 
BOEING CO SEATTLE WASH 
THERMAL CONDUCTIVITY Of 

TEMPERATURES. 
DESCRIPTIVE NOTE: FJNAL 

OCT 6'+ 88P 
REPT, NO, D2 81285 
CONTRACT: AF33 615 162'+ 

Q•FELT INSULATION AT ELEVATED 

( u) 

REPT. 1 APR-15 AUG 6�, 

EJCHENBERGER,T, W, I 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOT£: 

DESCRIPTORS: !•THERMAL INSULATION, THERMAL 
CONDUCTIVITY), (•CERAMIC FIBERS, THERMAL INSULATJONl 1

(•QUARTZ, CERAMIC FIBERS), HIGHTEMPERATURE RESEARCH, 

MANNED SPACECRAFT, BOOST-GLIDE VEHICLES, REENTRY 

VEHICLES, PHY5lCAL PROPERTIES, MECHANICAL PROPERTIES, 

TABLES, THERMAL PROPERTIES, TEST EQUJPHENT 1 TEST 

METHODS, HEAT•RESISTANT MATERIALS (U) 
IOENTJF1£RS: Q-FELT 1 X-20 SPACECRAFT IUI 

THE THERMAL CONDUCTIVITY OF Q•FELT, A COMMERCIAL 
MICRO-QUARTZ FIBROUS INSULATION MATERIAL, WAS 
EVALUATED, TESTS WERE CONDUCTED ON SEVERAL 
DENSITIES EACH OF AS RECEIVED AND THERMALLY 

STABILIZED MATERIAL AT ELEVATED TEMPERATURES AND AT 
ATMOSPHERIC AND REDUCED PRESSURES, MEAN TEST 
TEMPERATURES RANGED FROH 20 □ TO 2560 F ANO REDUCED 

PRESSURES TO 011 HM/MERCURY WERE USEOe CURVES HAVE 
BEEN PREPARED PRESENTING THE MEAN APPARENT THERMAL 

CONDUCTIVITY OF BOTH THERMA�LY STABILIZED AND 

UNSTABJLJZED Q-FELT AS A FUNCTION OF HEAN 

TEMPERATURE, GAS PRESSURE AND MATERIAL DENSITY. 
IAUTHORl IUI 

UNcLASSJFJEO 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

AD-�SS 313 

BOEING CO SEATTLE WASH 
MECHANICAL PROPERTY EVALUATION Of RENE' �1 FOR X-20 
VEHICLE ENVIRONMENT, (U) 

DESCRIPTIVE NOTE: FINAL REPT,, 1 APR-JS AUG 6q t 

SEP 6� 1V CLARK,H. Re I 
REPT, NO, D2 81281 

CONTRACT: AF33 61S 162� 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: !•NICKEL ALLOYSt MECHANICAL PROPERTIES), 
BOOST-GLIDE VEHICLES, MANNED SPACECRAFT, RESEARCH 

PLANES1 SHEETS, METAL PLATES, ROOS, FORGING, HEAT 
TREATMENT, CHEMICAL HILLING, FRACTURE IHECHANICSl 1

TENSILE PROPERTIES, COMPRESSIVE PROPERTIES, SHEAR
STRESSES, STRAIN (HECHANicS>, PIPES, REENTRY VEHICLES, 

SPACE ENVIRONMENTAL CONDITIONS, ATMOSPHERE ENTRY, HIGH• 
TEMPERATURE RESEARCH, EXPERIMENTAL DATA, TABLES, TEST 

METHODS, SIMULATION, TOUGHNESS (U) 

lDENTJFJERS: X-2 □ SPACEC�AFT, RENE ql (ALLOY) (U) 

THIS REPORT IS THE RESULT OF WORK ACCOMPLISHED TO 
PROVIDE BASIC MECHANICAL PROPERTY DESIGN ALLOWABLES 

FOR RENE' �1 SHEET, PLATE, 6AR, FORGJNGS, AND 
TUBING FROH ROOM TEMPERATURE TD 2000 F• SPECIMENS 
�ERE TESTED IN THE AS-HEAT TREATED CONDITlON AND 

AFTER THERMAL EXPOSURES REPRESENTING ANTtCtPATED 
BOOST AND RE�ENTRY ENVIRONMENTS FOR THE X-2 □

VEHICLE• SPECJAL STUDIES ARE INCLUDED WHJCH SHOW 
THE MECHANICAL PROPERTY aEHAVIOR OF RENE• �l SHEET 

AFTER CHEM MILLING OPERATIONS, EXPOSURES TO 
TEMPERATURES ABOVE 2000 F, AND �HEN LOADED AT 

VARIOUS STRAIN RATES AT ROOM AND ELEVATED 
TEMPERATURES, ALSO INCLUDED ARE TEAR PROPE�TJES 

AND RESIDUAL STRENGTH AFTER CREEP EXPOSURES, 

(AUTHOR) (U) 

UNcLASSJFIED 01Sq16 



UNCLASSIFIED 

OOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• □ 1S'll6 

AO•'tS'I 897 

BOEING CO SEATTLE WASH 
LEAK TEST Or X•20A PRESSURIZED COMPARTMENTS. 

DESCRIPTIVE NOTE: REPT• FOR JAN-NOV 6'+• 
NOV o't 39P 

CONTRACT: AF33 61S 1792 
PROJ! 62DA 
TAs1<: a20A 
MONITOR: FDL TR6'+ 178

UNCLASSIFlEO REPORT 

NOFORN 
SUPPLEMENTARY NOTE! ORIGINAL COPY IS OF POOR QUALITY. 

REPRODUCTION MAY NOT BE ENTIRELY LEGIBLE• 

( u, 

DESCRIPTORS: C•HANNED SPACECRAFT. PRESSURIZED CABINS), 
<•PRESSURIZED CABlNS, GAS LEAKSI, SEALS (STOPPERS!, 

EFFECTIVENESS, HODEL TESTS (U) 

IOENTJFJERs: x-20 SPACECRAFT (U) 

THE COMPARTMENTS IN PRODUCTION FOR THE 

ENVIRONMENTAL TEST HODEL WERE COMPLETED TO A 
TEST CONFIGURATION WHICH ELIMINATED ALL NONSTRUCTURAL 

JTEMS SUCH AS EQUIPMENT SUPPORT STRUCTURE, FOOT 
WELL, DUCTS, INTERNAL EQUIPMENT, WIRING, AND 

PLUMBING. COMPARTMENT PENETRATIONS WERE MADE IN 
ACCORDANCE WITH THE DESIGNED FLIGHT CONFIGURAT[ON 
EXCEPT THAT A REDUCED NUMBER OF ELECTRICAL 

PENETRATIONS WERE MADE. THE INFLATABLE SEAL SYSTEM 

FUNCTIONAL TEST OF THE PlLOT•S HATCH, THE PILOT•S 
COMPARTMENT EQUIPMENT ACCESS DOOR, AND THE EQUIPMENT 

COMPARTMENT ACCESS OOOR VERIFIED THAT THESE SYSTEMS 
WOULD RETAIN SUFFICIENT PRESSURE TO PROVIDE A 
SATISFACTORY COMPARTMENT SEAL• A PROOF PRESSURE 
TEST OF EACH COMPARTMENT DEMONSTRATED THE INTEGRITY 

OF THE STRUCTURE• THE ACTUAL LEAK RATE Of THE 
PILOT'S COMPARTMENT WAS FOUND TO BE .025 POUNDS OF 

AIR PER MINUTE, WELL WITHIN THE DESIGN GOAL OF OeibB 
POUNDS Of AIR PER MINUTE. AND THE ACTUAL LEAK RATE Of 
THE EQUIPMENT COMPARTMENT WAS FOUND TO BE 0.021 
POUNDS OF AIR PER MIN., ALSO WELL WITHIN THE DESIGN 

GOAL OF OelOO POUNDS OF AIR PER MJNUTEe (AUTHOR) 
I U I 

UNCLASSJFIEO OlSl.½16 



UNcLASSJF'IED 

ODC qEPORT BIBLIOG�APHY SEARCH CONTROL NO. OlS�lb 

AO•'IS2 b'tS 
BOEING CO SEATTLE WASH 
PRELIMINARY SKIN PANEL FLUTTER TESTS, AO-l7S02, -3 1

SPO No. S7 ANO SB• 
MAY o2 112P 

REPT• NO, 02 81'18 
CONTRACT: AFJJ 60 □ '11517 ,AFJJ 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

( u, 

DESCRIPTORS: l•BOOST•GLtDE VEHICLES, FLUTTERJ, MANNED 
SPACECRAFT, WINO TUNNEL MODELS, AIRPLANE PANELS, MODEL 
TESTS, TRANSONIC CHARACTERISTICS, SUPERSONIC 
CHARACTERISTICS, TnERHAL JNSULATION1 PRESSURE, PANELS 
(STRUCTURAL), CONSTRUCTION (U) 

IDENTIFIERS: X•20 SPACECRAFT (U) 

A PRELIMINARY PANEL FLUTTER TEST PROGRAM WAS 
CONDUCTED IN THE SUPERSONIC ANO TRANSONIC SPEED 
REGlMES TO DETERMINE WHETHER OR NOT PANELS OF THE 
DESIGN CURRENT IN THE EARLY STEP I PROGRAM WERE 
ADEQUATE. AND IF NOT, PROVIDE DATA TO ASSIST IN THE 
D,SIGN OF NEW PANELS, THE FIRST PART OF THE TEST 
WAS CONDUCTED AT THE LANGLEY RESEARCH CENTER � 
FOOT SUPERSONIC WIND TUNNEL• NINE DIFFERENT 
PANELS WERE TESTED TO DETERMINE THE EFFECT OF SIZE, 
MATERIAL, CORRUGATION DEPTH 1 EDGE CLIP SPACING, S�IN 
THICKNESS, AND HEAT SHIELD CLIP SPACING, THE 
RESULTS OF THIS TEST, ALTHOUGH THEY WERE SOMEWHAT 

CLOUDED BY A DIFFERENTIAL PRESSURE ACROSS THE PANEL, 
INDICATED THE BASIC INSULATED PANELS WERE NOT 
ADEQUATE AND THE UNINSULATED PANELS, WERE AT BEST 
MARGINAL FROM THE fLUTTER STANDPOINT, THE SECOND 
PART OF THE TEST WAS CONDUCTED AT THE AMES 
RESEARCH CENTER 11 FOOT TRANSONIC WIND 
TUNNEL• ELEVEN PANELS WERE TESTED TO INVESTIGATE 
THE ErFECT OF PANEL STIFFNESS, SIZE, MATERIAL 1 AND 
INSULATION OEPTH ON THE FLUTTER BOUNDARIES, THE 
RESULTS OF THtS TEST INDICATE THAT THE DYNAMIC 
PRESSURE OF rLUTTER OF A GIVEN PANEL IS MUCH LOWER IN 
THE TRANSONIC REGJON THAN HAO BEEN EXPECTED FROM 
EXTRAPOLATION OF SUPERSONIC RESULTS, EVEN 

INCREASES IN STJFFNESS AND CHANGES IN SIZE THAT WERE 
HADE IN THE PANEL DESIGN AS A RESULT OF SUPERSONIC 
TESTS WERE NOT ADEQUATE TO PREVENT TRANSONIC FLUTTER• 
(AUTHOR) (U) 

uNcLAssIFIED OIS'\16 



UNCLASSIFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe □15�16 

AD-'iSO 152 
BOEING CO SEATTLE WASH 
ASSEMBLY ANO TEST OF CRYOGENIC OXYGEN TANKS. 

DESCRIPTIVE NOTE: SUMMARY REPT., 
OCT 6� 12P KELSOE,Re C• I 

REPTe NO. ON D2 81290 

CONTRACT: AF33 615 1897 

UNCLASSIFIED REPORT 

NOFORN 
SUPPLEMENTARY NOTE: 

DESCRIPTORS: !•PROPELLANT TANKS, TESTS>, LIQUEFIED 

GASES, OXYGEN, LIQUID ROCKET OXIDIZERS, THERMAL 
INSULATION, GAS LEAKS, ACCEPTABILITY, BOOST•GLlOE 

( u) 

VEHICLES, MANUFACTURING METHODS, PROCESSING (U) 

IDENTIFIERS: X-20 SPACECRAFT (U) 

TWO OXYGEN STORAGE TANK ASSEMBLIES WERE fABRtCATEO, 
THE SUPER INSULATION EVACUATED, VACUUM JACKET LEAK 
CHECKED, TANK VESSEL PROOF PRESSURE TESTED, AND THE 

TANK HEAT INLEAK MEASURED• FABRICATION ANO ASSEMBLY 
OPERATIONS DJD NOT EXPOSE ANY PROBL�MS NOT 

ANTICIPATED BY EXPERIENCE GAINED DUR[NG THE X-20A 

PROGRAM• (AUTHOR) (U> 

UNCLASSIFIED 015�16 



UNCLASS1FlED 

DOC REPORT BIBLIOGRAPHY 

AD•'ISO 020 

BOEING CO SEATTLE WASH 
02 COOLER ASSEMBLY, 

SEARCH CONTROL NO• 015�16 

DESCRIPTIVE NOTE: SUMMARY REPT•t 
OCT 6'1 68P BANGSUND,E, Le 

REPT1 NO, ON D2 81291 
CONTRACT: AFJJ 615 1897 

UNcLASStFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

( U I 

DESCRIPTORS: l•BOOST•GLIOE VEHICLES, COOLING VENTJLATJNG 
EQUIPMENT), (•COOLING + VENTILATING EQUIPMENT 1 LIQUEFlEO 
GASES). OXYGEN. MANNED SPACECRAFT, PERFORMANCE 
IENGlNEERING) 1 DESIGN, GAS LEAKS, PRESSURE (U) 

IDENTIFIERS: X-20 SPACECRAFT IU) 

AT THE TIME OF X-20A CONTRACT TERMINATION AN 

OXYGEN COOLER ASSEMBLY HAD BEEN PARTJALLY ASSEMBLED 
AT THE MISSILE PROOUCTIONCENTER, UNDER THE 

AUSPICES OF T�E AIR FORCE AERO PROPULSION 
LABORATORY 1 RESEARCH ANO TECHNOLOGY DIVISION, 
A CONTRACT WAS NEGOTIATED TO COMPLETE THE ASSEHBLY1 
ADJUSTMENT, AND FUNCTIONAL TESTING. FABRICATION AND 

ASSEMBLY EXPOSED ONLY HINOR PROB�EMS NOT ANTICIPATED 
BY EXPERIENCE GAINED DURING THE X•20A PROGRAM• 
(AUTHOR) (UI 

UNCLASSIFIED OIS�l6 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 01Sql6 

Ao-qso 010 
BOEING CO SEATTLE WASH 
LH2 SYSTEM SERVICING TEST. (UI 

DESCRIP.TIVE NOTE: SUMHARY REPTe, 
OCT 6q 1JJP BANGSUND 1 Ee L, iDHAROlNG,Le 

REPTe NO, DN 02 81277 
CONTRACT: Af33 615 1897 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: ( ♦ GROUND SUPPORT EQUIPMENT, HYDROGEN), 
l•HYOROGEN, GROUND SUPPORT EQUIPMENT), (•LIQUEFIED 
GASES, GROUND SUPPORT EQUIPHENT) 1 CRYOGENICS, NITROGEN, 
HELIUM, CONTAMINATION, PUMPS, VACUUM PUMPS, HEAT 
EXCHANGES, INSTRUMENTATION, FILTERS IFLUID) 1 TESTS 1

BOOST�GLIDE VEHICLES 1 MANNED SPACECRAFT (U) 
lOENTtflERs: x-20 SPACECRAFT IUI 

AT THE TIME OF X�20A CONTRACT TERMINATION A 
PROTOTYPE LIQUID HYOROGEN SERVICING SYSTEM HAO BEEN 
ASSEMBLED AT THE TULALIP TEST SITE• UNDER THE 
AUSPICES or THE AIR FORCE AERO PROPULSION 
LABORATORY1 RESEARCH AND TECHNOLOGY DIVISION, 
A CONTRACT WAS NEGOTIATED TO COMPLETE ASSEMBLY, 
ADJUSTMENT, AND FUNCTIONAL TESTING• SIX TEST RUNS 
WERE CONDUCTED TO DEMONSTRATE THE SYSTEMS 
CAPABILITIES. RUN NUMBER 1 WITH LJQUJD NITROGEN 
ESTABLISHED THAT THE SYSTEM WAS CRYOGENICALLY SOUND, 
RUNS 2 1 3 1 AND � DEMONSTRATED CERTAIN TEST 
OBJECTIVES ANO CAPABILITIES BUT NOT A COMPLETE 
SERVICING OPERATION DUE TO COMPONENT FAILURES ANO 
PROCEDURAL PROBLEMS, RUNS S ANO oA WERE 
ABBREVIATED DUE TO FILTER CONTAMINATION. RUN 6S 
OELIVEREO HYDROGEN TO THE CRYOGENIC TANK IN A 
CONDITION ABOVE THE CRITICAL TEMPERATURE AND 
PRESSURE, IT WAS CONCLUDED THAT THE HYDROGEN 
SERVICING SYSTEM IS CAPABLE OF SERVICING HYDROGEN TO 
A FACILITY AT A PREDETERMINED TEMPERATURE, PRESSURE, 
ANO FLOWRATE, (AUTHOR) (U) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

A0-��9 927 
BOEING CO SEATTLE WASH 
GENERAL ASSEMBLY AND OPERATING INSTRUCTIONS HYDROGEN 
SERVICING SYSTEH, (UJ 

OCT o� 1V BANGSUND1E• IHARDING 1 L. I 

REPT. NO. ON D2 8127S 
CONTRACT: AF33 61S 1897 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: ORIGINAL COPY JS OF POOR QUALITY. 
REPRODUCTION MAY NOT BE ENTIRELY LEGIBLE• 

DESCRIPTORS: (•BOOST-GLIDE VEHICLES, STORAGE TANKS), 
LIQUEFIED GASES, HYDROGEN, DESIGN, CONSTRUCTION, 
INSTRUMENTATION, lNSTALLATlON, OPERATION, PERFORMANCE 
(ENGINEERIN�), GROUND SUPPORT EQUIPMENT, HANDLJNG 1 

PRESSURE VESSELS, CRYOGENICS, CONTROL SYSTEMS 1

TEMPERATURE CONTROL, PRESSURE REGULATORS, HANDBOOKS, 
SPEClFICATJONS, FUEL TANKS (U) 

IDENTIFIERS: X-20 SPACECRAFT IU) 

THIS DOCUMENT OUTLINES T�E INFORMATION NEEOEO FOR 
SET�UP OF A LABORATORY HYDROGEN SERVICING SYSTEM 
COMPR1SING THE RECOOLER, THE H2 PUMP UNIT, THE 
HYDROGEN TANK, THE HYDROGEN CONTROL ANO 
INSTRUMENTATION RACKS, ANO ASSOCIATED TRANSFER LJNES 
AND EQUIPMENT. IT INCLUDES A GENERAL DESCRIPTION 
OF THE EQUIPMENT, INSTALLATION INSTRUCTIONS, 
fA8RJCATION REQUIREMENTS, OPERATION PRINCIPLES, AND 
INSTRUCTION CALIBRATION REQUIREMENTS, AND BLOCK AND 
FLO� DIAGRAMS ANO SCHEMATICS. CONTAINED IN THE 
APPENDIX ARE MANUFACTURERS INDJVlDUAL COMPONENT 
MAINTENANCE AND OPERATING INSTRUCTIONS. (AUTHOR) 

UNCLASSIFIED 

' u ) 

01S�l6 



UNCLASSIFIED 

DOC R£PORT BIBLIOGRAPHY SEARCH CONTROL NO• 015�16 

AO-q�9 039 
MARTIN CO BALTIMORE MD 
DYNA SOAR STEP•!• GROUND SUPPORT SYSTEM SPECIFICATION 

(TEST OPERATION PLAN), PART 11• MAINTENANCE ANALYSIS

SPEClrlCATlON (TEST OPERATION PLAN). VOLUME I. AJR 

VEHICLE REQUIREMENTS, (U) 
32�P �JLLIAHs.s. 

REPT· NO. ER113q5 vo�. 2 
CONTRACT! AFOq 6�7 6!0 

UNCLASSIFIED REPORT 

NOFORN 

SUPPLEMENTARY NOTE: SUPE�SEDES REPT• NO, ER llJqS, PT, 

2 1 DATED 8 DEC o □,

DESCRIPTORS: t•BOOST-GL1DE VEHICLES, BOOSTER MOTORS), 
<•BOOSTER MOTORS, GROUND SUPPORT EQUJPHENTl t 

(•MAINTENANCE EQUIPMENT, aOOSTER MOTORS), (•GROUND 

SUPPORT EQUIPMENT, BOOSTER HOTORSI, SPECIFICATIONS, 

MILITARY REQUIREMENTS, MAINTENANCE (U) 

IDENT[Ft��s: x-20 SPACECRAFT, TITAN (U) 

THIS ANALYSIS ESTABLISHES THE MAINTENANCE 
FUNCTIONAL REQUIREMENTS �HICH MUST BE CONSIDERED TO 
DERIVE MAINTENANCE GROUND EQUIPMENT FOR THE DYNA• 

SOAR STEP I TEST PROGRAM. IT INCLUDES THE 
BOOSTER AIRBORNE SYSTEMS, SUBSYSTEHS AND MAJOR 

COMPONENTS, ANO THE OPERATIONAL GROUND EQUIPMENT ENO 
ITEMS REQUIRING MAINTENANCE. THE FULL RANGE OF 

PREDICTABLE MAINTENANCE FUNCTIONS ARE ANALYZED 
A�AINST THESE CRITERIA AND CLASSIFIED ACCORDINGLY, 
THOSE FUNCTJONS AND EQUIPMENT NOT MEETING THE 
ESTABLISHED PARAMETERS ARE SUBJtCTS Of A 

MAINTAINA9ILJTY STUDY, HOWEVER, MODlrlCATJONS TO 
EXISTING EQUIPMENT WERE INCORPORATED WHERE POSSIBLE 

TO REDUCE COSTS, (AUTHOR) (U) 

uNcLASSlFJED OISqJ6 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 01S�l6 

Ao-q�a sqq 
BOEING CO SEATTLE WASH 
EVALUATION OF FASTENERS FOR REFRACTORY ALLOYSt CU) 

OEC 63 lV MARR1F• G, : 
REPT• NO, T2 26SS 
CONTRACT: AF33 657 7132 
MONITOR: JDEP 307 00 00 90Cb □l 

UNCLASSIFIED REPORT 

NOFORN 
SUPPLEMENTARY NOTE: 

DESCRIPTORS: C•FASTENlNGS1 REFACTORY �ETAL ALLOYS>, 

BOOST-GLlOE VEH1CLES 1 MANNED SPACECRAFT, REENTRY 
VEHICLES, STEEL, CORROSIONRESJSTANT ALLOYS, HIGH• 
TEMPERATURE RESEARCH, OXIDATION, DESIGN 1 EFFECTTJVENESS1 
ACCEPTABILITY (U) 

tDENTlfJERs: x-20 SPACECRAFT, IDEP (U) 

THIS REPORT DEALS FIRST WITH DEVELOPMENT OF 
FASTENERS WHJCH1 WHEN COATED, MEET THE OXIDATION 
PROTECTION REQUIREMENTS AND SECONDLY WITH THE 
INSTALLATION PROCEDURES DEVELOPED, ALL FASTENERS 

WERE TESTED TO SIMULATED x�2□ RE•ENTRY CONDITONS. TO 
DETERMINE If THEIR GENERAL OVERALL SHAPE (CORNERS, 

ETC1I WAS AOAPTABLE TO THE DISlLIClDE COATING AND 
TO DETERMINE tF THE MATERIAL SHAPE JTSELF POSSESSED 
THE ABILITY TO WITHSTAND THE HIGH TEMPERATURES Of THE 

SIMULATED RE•ENTRY. IAUTHORl (UI 

UNCLASSIFIED 015qlb 



UNCLASSIFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 01Sil6 

Ao-�qa 032 
MARTIN CO BALTIMORE MD 
GROUND SUPPORT SYSTEM SPECIFICATION (TEST OPERATION 
PLANI PART II. MAINTENANCE ANALYSIS SPECIFICATION 
(TEST OPERATION PLANl VOLUME I •• AIR VEHICLE 

REQUIREMENTS, DYNA SOAR, STEP•I, (U) 
JUL bl 320P WILLIAHS,S, I 

REPT, NO, ERl13i5 ,VOL• 1 PT, 2 
CONTRACT: AFC� 6q7 610 

UNCLASSIFIED REPORT 

NOFORN 
SUPPLEMENTARY NOTE: SUPERSEDES REPT• NO, ER113�S DATED 

8 DEC 60, 

DESCRIPTORS: C•BOOST•GLIDE VEHICLES, SPECJFICATIONSl 1 

C•SPECJFlCATJONS, B00ST·GL1DE VEHICLES), (•MAINTENANCE, 

BOOST•GLIDE VEHICLES>, (•GROUND SUPPORT EQUJPHENT, 
SPEClfIC�TJONS), MANNED 5PACECRAFT 1 BOOSTER MOTORS, 
GLIDERS, LOGISTICS, GUIDED MISSILE COMPONENTS CU) 

IDENTIFIERS: X-20 SPACECRAFT (UI 

THIS REVISED MAINTENANCE ANALYSIS 
SPEClrlCATION (TEST OPERATION PLAN) 
PRESENTS THE MAINTENANCE CONCEPT ANO POLICIES AND 

ANALYZES THE BOOSTER AIRBORNE SYSTEMS, SUBSYSTEMS AND 
MAJOR COMPONENTS; AND THE BOOSTER SYSTEH 1 S AGE END 

ITEMS• REFLECTED BY PART I (OGSESS), TO DERIVE 
MAINTENANCE FUNCTIONAL REQUIREMENTS, BY THIS MEANS 

THIS DOCUMENT, WITH H FUTURE REVISIONS, WILL 
ESTABLISH: (II REQUIREMENTS FOR THE MAINTENANCE 
GROUND EQUIPMENT (HGE), (21 BASES FOR 

MAI�TENANCE PROCEDURES, AND 131 BASES FOR 
TECHNICAL PERSONNEL ANO LOGISTIC REQUIREMENTS, 
(AUTHOR) (U) 

UNCLASSJrJED 01SqJ6 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015�16 

AD•��7 9S7 

BOEING CO SEATTLE WASH 
APPLICATIONS OF X•20 STATE OF THE ART DEVELOPMENTS TO 

FUTURE SPACE SYSTEMS. IU) 

DEC 63 lV 

REPT. NO. 02 81035 

UNCLASStFJEO REPORT 

NOFO�N 
SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•BOOST•GLlDE VEHICLES, REPORTS), MANNED . 

SPACECRAFT, RESEARCH PLANES, RESEARCH PROGRAM

ADMINISTRATION, COSTS, AERODYNAMICS, MATERIALS, 

PROCESSES, CRYOGENICS, LANDING G�AR, WINGS, TESTS, 

INSTRUMENTATION (U) 

1DENTJFIERS: X•20 SPACECRAFT (U) 

THE X•20A GLIDER WAS PRlHARILY A RE-ENTRY 

VEHICLE DESIGNED TO BE BOOSTED TO ORBITAL VELOCITIES 
AND THEN DEMONSTRATE MANNED CONTROLLED MANEUVERING 

RE-ENTRY TO A CONVENTIONAL LANDING, IT WAS A 

VEHICLE OF SUCH SOPHISTICATJON THAT ITS DEVELOPMENT 

AND DESIGN ADVANCED THE STATE-OF•THEART IN MANY 
TECHNOLOGIES• THESE ADVANCES CAN BE OF THE 

GREATEST IMPORTANCE TO THIS NATION IN THE SPACE ERA. 
MANY Of THESE DEVELOPMENTS HAD BEEN NEARLY 

COMPLETED AT THE TERMINATION OF THE X-20 PROGRAM• 

SO THAT THESE DEVELOPMENTS WILL NOT BE LOST, THE 

FOLLOWING DOCUMENT IS PRESENTED AS A PRELIMINARY 
LJSTlNG OF TASKS WHICH SHOULD BE COMPLETED• 

I AUTHOR) IU) 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• Olsql6 

A0-'1'17 816 

BOEING CO SEATTLE WASH 
PROCESS DOCUMENT - FABRICATION OF THE BOEING NOSE 

CAP, 
3P 

REPT, NO, ON D2 80608 

CONT�ACT: AF.33 657 7132 

BRESLICH1F', N, 

UNCLASSIFIED REPORT 

NOFORN 
SUPPLEMENTARY NOTE: 

( u) 

DESCRIPTORS: l•BOOST-GLIOE VEHICLESt NOSE CONES), (•NOSE 
CONES, DESIGN) 1 MANUFACTURING METHODS, HANNEO 

SPACECRAFT, HANDBOOKS, SPEC1FJCATJONS (U) 

IDENTJFJERS: X•20 SPACECRAFT, NOSE CAPS IUI 

THIS DOCUMENT SETS FORTH THE ENGINEERING 

REQUIREMENTS ANO DESCRIBES THE MANUFACTURING 

PROCESSES AND SEQUENCES REQUIRED FOR THE FABRICATION 

OF NOSE CAPS, AND THE NECESSARY TEST COMPONENTS FOR 

DESIGN AND CONCEPT VERIFICATION, (AUTHOR) (U) 

UNCLA55JFIED 015'!16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015�16 

A0•��7 SJ2 
BOEING CO SEATTLE WASH 
2oz GROUND VIBRATJON HODEL TEST • ANALYSIS 
CORRELATION X•20A. (UI 

SEP 6� S20P GoLDEN,C1 T, ;HAGER,T, R• 
MORTVEOT,R, Lei 

REPT• NO, ON 02 81302 
CONTRACT! AFJJ b15 1785 
PROJ! b20A 

TASK: 620A 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS! l•BOOST•GLIDE VEHICLES, VIBRATION), HODEL 
TESTS, FREQUENCY, AIRFRAMES, STRUCTURES, CORRELATION 
TECHNiQUES, ELASTICITY, DYNAMICS1 HATHEMATlCAL ANALYSISt 
MATHEMATICAL PREDICTION, DIGITAL COMPUTERS, SlHULATIONt 
TABLES, EXPERJHENTAL DATA, EQUATIONS, MOTION, FUSELAGES, 
WINGS CU) 

IDENTIFIERS! X•20 SPACECRAFT, SCALING, EQUATIONS OF 
MOTION IUI 

A CORRELATION STUDY WAS CONDUCTED COMPARING THE 
ANALYTJCALLY•OETERMJNED DYNAMIC CHARACTERISTICS OF A 
FULL SCALE X•20A RE-ENTRY VEHICLE WITH THOSE OF. A 
2oz MODEL• THE MODEL WAS CONSTRUCTED SIMULATING 
THE SCALED ELASTIC, INERTIA, ANO GEOMETRIC PROPERTIES 
OF THE FULL SCALE VEHICLE, ANO WAS TESTED TO 
DETERMINE ITS CHARACTERISTICS FOR COMPARISON WITH 
ANALYSIS, THE TEST DETERMINED THE FLEXIBILITY 
INFLUENCE COEFFICIENTS• THE FIRST THREE SYMMETRJC AND 
THE FIRST THREE ANTISYMMETRIC VIBRATORY MODES AND 
FREQUENCIES OF THE MODEL. THE OBJECTIVE WAS TO 
DEMONSTRATE THAT A MODEL COULD BE CONSTRUCTED, FOR 
GROUND VIBRATION TESTING, THAT WOULD CLOSELY 
APPROXIMATE THE DYNAMIC CHARACTERISTICS OF A FULL 
SCALE PROTOTYPE• CORRELATION WAS QUITE GOOD, AND 
THE STUDY CONStD�REO SUCCESSFUL. (AUTHOR) IUI 

UNCLASSIFIED □ 15�16



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, OlS�l6 

AD•��6 982 

BOEING CO SEATTLE WASH 
SPECIFICATION FOR THE DYNA SOAR STEP I HOCKUPt . (U) 

HAR 61 BP FRITCH,J• I 
REPT, NO, D� 02 7683 VOL, 1 
CONTRACT: AFlJ 600 �1517 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: REVJSJON ·OF REPORT DATED 1� SEP 60• 

DESCRIPTORS: (•BOOST-GLIDE VEHICLES, SIMULATION), 

SPECIFICATIONS, DESIGN, AIRFRAMES, FUSELAGES, BOOSTER 
MOTORS, SECDND•STAGE MOTORS, SPACECRAFT CABINS (U) 

IOENTJFIERS: X•20 SPACECRAFT, HOCKUP (U) 

UNCLASSlFJEO 



UNCLASSIFIED 

ooc· REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015�16 

AO•'f�6 980 

BOEING CO SEATTLE WASH 
DYNA SOAR PROGRAM PLAN (STEP I) 

AIRCRAFT EQUIPMENT l�FAEl PLAN, 
1P 

REPT• NO, DN D2 �697 21 
CONTRACT: AF33 600 q1S17 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

GOVERNMENT FURNISHED 

DESCRIPTORS: <•BOOST•GL1DE VEHICLES, MANUFACTURING 

METHODSlt MANNED SPACECRAFT, LAUNCH VEHICLES 
IAEROSPACElt GUIDED HtSSILE COMPONENTS, GOVERNMENT 
PROCUREMENT, INDUSTRIAL PROCUREMENT, RESEARCH PROGRAM

( u, 

ADMINISTRATION 1 MANAGEMENT ENGlNEERJNG IUI 
IDENTIFIERS: X•20 SPACECRAFT (UI 

THIS DOCUMENT CONSISTS OF THREE SECTIONS, 
SECTION I OESCR18ES THE GENERAL PROCEDURE ON HOW 
GOVERNMENT FURNISHED AIRCRAFT EQUJPMENT 
PLAN CGFAEI FOR SUPPORT OF THE OYNA SOAR 
PROGRAM STEP r WlLL BE 08TAJNED. SECTION JI 
OESCRJBES THE CONTROL ANO ACC0UNTA61LJTY PROCEDURES 

FOR GFAE, SECTION III COVERS THE OOCUMENTATlON 
OF REQUIREMENTS. (AUTHOR) IU) 

UNCLASSJflEO 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015'+16 

AO•'t'+6 58'+ 
BOEING CO SEATTLE WASH 
ORTHOTROPJC PANEL FLUTTER ANALYSIS CORRELATION, (UI 

AUG 6'+ 87P GOLDEN1C• T• ;SHERMAN,L, 

L • f 

REPT, NO, ON 02 81301 
CONTRACT: AF33 615 1785 

PROJ: 620A 

TASK: 620A 

UNCLASSIFIED REPORT 

NOFORN 
SUPPLEMENTARY NOTE! 

DESCRIPTORS! (eBOOST•GllDE VEHICLES, FLUTTER), (•PANELS

(STRUCTURAL), BOOST•GLIDE VEHICLES), SUPERSONIC 
CHARACTERISTICS, AIRFRAMES, FUSELAGES, OSCILLATION, 
MOTION, EQUATIONS, THEORY, MATHEMATICAL ANALYSIS, WIND 

TUNNEL MODELS, HODEL TESTS, AERODYNAMIC 
CHARACTERISTICS (U) 

IDENTIFIERS: X•20 SPACECRAFT, SPACECRAFT SKIN, PISTON 
THEORY (UI 

THIS DOCUMENT PRESENTS THE ANALYTICAL METHODS 
DEVELOPED DURING THE X•20 PROGRAM FOR THE 
PREDICTION OF PANEL FLUTTER OF RECTANGULAR 
ORTHOTROP[C PANELS SUBJECTED TO SUPERSONIC FLOW OVER 

ONE SURFACE, THE MODEL ANALYSIS APPROACH IS USED IN 
DEVELOPING THE EQUATIONS OF MOTJON• FOR COMPLEX 

STRUCTURES. THE ANALYTICAL DETERMINATION or THE 
STIFFNESS CHARACTERISTICS IS NOT ADEQUATE TO GIVE 
ACCURATE RESULTS, HOWEVER, THIS DEFICIENCY IS 
CORRECTED BY USING EXPERIMENTAL SHAKE TEST 
FREQUENCIES TO FORMULATE THE STIFFNESS MATRIX• 80TH 
METHODS ARE PRESENTED, EXAMPLES Of TWO MODE, THREE 

MODE, AND MULTI-HOOE ANALYSES ARE GIVEN AND THE 
RESULTS ARE COMPARED WITH WIND TUNNEL TEST RESULTS, 

THE RESULTS Of AN ANALYSIS USING THREE-DIMENSIONAL 
AERODYNAMIC SURFACE THEORY ARE COMPARED WITH ONE 
USING PISTON THEORY AERODYNAMICS. COMPARISONS OF 
ANALYTICAL AND WIND TUNNEL TEST RESULTS ARE GlVEN FOR 
SEVERAL PANELS HAVING DIFFERENT SJZES 1 SUPPORT 
CONDlTJONSt AND TYPES OF CONSTRUCTION• !AUTHOR) 

CU) 

UNCLASSIFIED 01S£+16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• OlS�16 

A0•��6 S81 

BOEING CO SEATTLE WASH 

NON•SJHILAR BOUNDARY LAYER - REAL GAS COMPUTER 
PROGRAM (DECK AS 1188)1 (U) 

FEB 6� 37SP JAECK,C, iJACKSON,W, ; 

REPT, NO. 02 81296 
CONTRACT: AFJ3 61S 1791 

PROJ: 620A 

TASK: 620A 

UNCLASSJFJEO REPORT 

NOFORN 
SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST-GLIDE VEHICLES, LAMINAR BOUNDARY 

LAYER), AERODYNAMIC CHARACTERJSTJC 1 PROGRAMMING 
(COMPUTERS!, PARTIAL DIFFERENTIAL EQUATIONS, STAGNATION 

POINT, THREE•DJHENSIONAL FLOW, VELOCITY, ENTHALPY, SHEAR 

STRESSES, TEHPERATURE 1 AERODYNAMIC HEATING 1 HATHEHATICAL 
ANALYSIS, DIGITAL COMPUTERS, NUMERICAL METHODS AND 
PROCEDURES, TABLES (UI 

IDENTIFIERS: X•20 SPACECRAFT, FORTRAN CU) 

THIS DOCUMENT DESCRIBES THE NON-SIMILAR BOUNDARY 
LAYER PROGRAM ANO PROVIDES INSTRUCTIONS FOR ITS USE, 

THIS PROGRAM PROVIDES DETAIL CALCULATION OF LAMINAR 

BOUNDARY LAYER CHARACTER1ST1cs FOR EITHER STAGNATION 
OR NON-STAGNATION FLOW, INCLUDJNG THREE-DIMENSIONAL 

EFFECTS AND MASS INJECTION. A BRIEF OESCRIPT10N OF 
THC NUMERICAL METHOD IS GJVEN FOLLOWED BY A DETAILED 
DESCRIPTION OF THE EQUATIONS AND CALCULATIONS• 
NUHERJCAL !STABILITY OF THE BOUNDARY LAYER 

EQUATIONS JS DISCUSSED ANO STABILITY RELATIONSHIPS 

ARE PRESENTED. A SAMPLE CASE IS INCLUDED TO 
ILLUSTRATE INPUT-OUTPUT DISPLAY• FLOW CHARTS ANO 

PROGRAM LISTINGS ARE ALSO GJVEN. THE PROGRAM IS 

WRITTEN IN THE FORTRAN It ANO FAP LANGUAGES FOR 
THE IBM 709� DIG,TAL COMPUTER• (AUTHOR) (UI 

UNCLASSIFIED 01S�16 



UNcLASSlFlED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, OJSql6 

Ao-qq6 199 
AIR FORCE FLIGHT TEST CENTER EDWARDS AFB CALIF 

AN INVESTIGATION OF THE COEFFICIENTS OF FRICTION ANO 
WEAR PROPERTY OF WIRE BRUSH SKIDS CONSTRUCTED WITH 

RENE q1 BRISTLES, (U) 
AUG 6� 18P TEBBEN,GERALO D, f 

REPTe NO. TOR6� ll 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: t•BOOST•GLIOE VEHICLES, LANDING GEARl 1

<•LANDING GEAR, BRUSHES1 1 WIRE1 NICKEL ALLOYS1 CHROMIUM 
ALLOYS, COBALT ALLOYS, MOLYBDENUM ALLOYS, FRJCTtON, WEAR 

RESISTANCE, PERFORMANCE (ENGINEER1NGl 1 RESEARCH PLANES,
MANNEO SPACECRAFT IU) 

IDENTIFIERS: RENE qf (ALLOY), X-20 SPACECRAFT, X•IS 
AIRCRAFT (UI 

WIRE BRUSH SKIDS WERE EVALUATED FOR COEFFICIENTS OF 
FRICTION ON DRY LAKEBEO AND CONCRETE SURFACES• THE 
SKID 8RUSHES WERE MADE OF RENE q1 BRISTLES ANO HAO 
BEEN PROPOSED FOR THE MAIN LANDING GEAR SKIDS ON THE 
X-20A !DYNA-SOAR). THE LANDING GEAR SKJD
TRAXLER ORIGINALLY CONSTRUCTED FOR THE x-1s PROGRAM
WAS USED TO PERFORM THE TESTS, COEFFICIENTS OF
FRICTION WERE DETERHINED FOR THE GROUND SPEED

VELOCITY RANGE BETWEEN ZERO AND 120 KNOTS. THESE

COEFFICENTS WERE DEPENDENT UPON THE COMPOSITION OF
THE DRY LAKEBED AND VARIED FROM o.s1 TO 0,68 AT
VELOCJTJES ABOVE 50 fPS• THE AVERAGE VALUE Of
COEFFICIENTS Of FRICTION ON THE CONCRETE RUNWAY WAS
0,36• NO APPRECIABLE WEAR OF THE SKIDS WAS OBSERVED
AS A RESULT OF 26 1 800 FEET OF SLlDE-OUT ON THE ORY
LAKEBED• ON A CONCRETE RUN�AY THE WIRE BRUSHES WERE
COMPLETELY WORN DOWN TO THElk MOUNTING FRAMES IN A
SLIDEOUT OF 10,300 FEET, SEVERE WEAR Of THE FRAMES
RESULTED IN THE COMPLETE DISINTEGRATION OF THE REAR
PORTION OF EACH SKJD, SIXTEEN MILLIMETER flLH
COVERA�E OF THE SKIDS INDICATED THAT COMPLETE WEAR

DOWN Or THE WIRE BRISTLES HAO OCCURRED BY 6000 FEET 
OF SLIOE-OUT ON CONCRETE. THE WlRE BRUSHES WOULD BE 
SAT!SFACTOR� AS MAIN GEAR SK[DS, USED IN COMBINATION 

WITH A CERHET COATED NOSE SKID, FOR DRY LAKEBEO 
OPERATIONS, BECAUSE OF MARGINAL WEAR PROPERTIES, 
THE BRUSHES WOULD NOT BE SATISFACTORY FOR CONCRETE 

OPERATlONS, (AUTHOR) (UJ 

UNCLASSIFIED 01S�16 



UNCLASSIFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 01S�16 

AO•��S 611 
AEROJET-GENERAL CORP AZUSA CALIF 
OPERATIONAL GROUND SUPPORT EQUIPMENT SYSTEM 
SPECIFICATION OGSESS <TEST PLAN) PART 1 1 VOLUME l• 
ROCKET ENGINE SUBSYSTEMS DYNA SOAR BOOSTER, (U) 

37P 
REPTe NO. AGC OS 1301 REV, A 
CONTRACT: AFO� 6�7 613 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTA�Y NOTE: 

DESCRIPTORS: <•BOOST•GLJDE VEHICLES t LAUNCH VEHICLES 
(AEROSPACEJ) 1 (•ROCKET MOTORS (LIQUID PROPELLANT), 
BOOST•GLIOE VEHICLES>, MANNED SPACECRAFT, GROUND SUPPORT 
EQUIPMENT, SPECIFICATIONS, AlR TRANSPORTATtON t 

CONSTRUCTION, CHECKOUT PROCEDURES, TEST METHODS, BOOSTER 
MOTORS. SECOND STAGE MOTORS, PROCESSING, ALtGNMENT t 

ELECTRICAL EQUIPMENT, ELECTRONIC EQUJPMENT 1 

INSTALLATION, OPERATION, TRANSPORTATION, SCHEDULING, 
LOGISTICS, MANAGEMENT ENGINEERING IUJ 

fOENTJF1ERS: X-20 SPACECRAFT, LR-87 ENGINES, LR-91 
ENGINES, TITAN IU) 

THIS SPEC!rICATJON PRESENTS A CHRONOLOGICAL 
SEQUENCE OF FUNCTIONAL SUPPORT EVENTS THAT HUST OCCUR 
IN THE DELIVERY OF THE ROCKET ENGINE SUBSYSTEM OF· THE 
DYNA SOARt STEP I lDS-1) VErilCLE FROM THE 
CONTRACTORS FAClLITY THROUGH A COMPLETE CYCLE OF 
EMPLOYMENT JN THE GROUND TEST AND LAUNCH PHASES 
Or THE PROGRAM. THE PURPOSE OF THJS SPECIFICATION 
15 TO PROVIDE THE REQUIREMENTS FOR SUPPORT OF THE 
TITAN 11 ROCKET ENGINES <XLR87AJ•S AND 
XLR91•AJS) ANO THE AEROSPACE GROUND 

EQUlPH�NT WHICH WJLL BE EMPLOYED IN THE os-1 
PROGRAHe (AUTHOR) CU) 

UNCLASSIFIED 015�16 



UNCLASSlFJEO 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015'+16 

AO -- '+'+S 392 

MARTIN CO BALTIMORE HD 
BOOSTER AIRSO�NE ELECTRICAL SYSTEM, DYNA SOAR STEP

I I 

AUG 61 16P

REPT• NO. D53161 �EV• A 
CONTRACT: AFO't b't7 610 

FoLBERTH,G. : 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

( u >

DESCRIPTORS: l•BOOST-GLlOE VEHICLES, POWER SUPPLIES), 

AIRBORNE, ELECTRICAL EQUlPMENT, ELECTRIC POWER 
PRODUCTION, AUXILIARY POWER SUPPLIES, GUIDED MISSILE 
BATTERIES, INVERTERS, DESIGN, ELECTRIC RELAYS, ELECTRIC 
SWITCHES, SPECIFICATIONS, ELECTRIC IGNJTERS 1 RELEASE 

MECHANISMS, STAGING, SEPARATION, ABORT IU) 
IDENTIFIERS: X-20 SPAC�CRAFT, TITAN (U) 

THE ELECTRICAL SYSTEM OF DYNA-SOAR SUPPLIES ALL 
THE DC ANO AC PO"ER REQUJREO BY THE AIRBORNE 
SUBSYSTEMS DURING FLIGHT. THE ELECTRICAL SYSTEM 

CONSISTS PRIMARILY OF THE ACCESSORY POWER SYSTEM, THE 
INSTRUMENT PO�ER SYSTEM AND THE FLlGHT SEQUENCING 
SYSTEM. THE ACCESSORY POWER SYSTEM lAPS) IS

COMPOSED Of ONE 8ATT�RY 1 ONE INVERTER AND ASSOCIATED 
POWER DISTRIBUTION. BOTH THE APS BATTERY RATED 
AT �2,5 AH AND THE INVERTER RATED AT 3000 VA AT 

,8 PF �ERE USED IN THE TITAN I MISSILE. THESE 
ITEMS HAVE PROVEN THEIR RELIABILITY AND ARE AVAILABLE 
FOR DYNA-SOAR USAGE• THE INSTRUMENT POWER 

SYSTlM IS PRIMARILY COMPOSED OF ONE BATTERY RATED AT 
12 AH ANO ASSOCIATED POWER DISTRIBUTION, ALL 
MOTOR DRIVEN SWITCHES USED FOR DYNA-SOAR ARE THE 

SAME AS THOSE FCR TITAN JI• (AUTHOR) tUJ 

UNCLASSIFIED OIS'ilb 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL N01 OlS'+l6 

AD•'l"il.l '+'+1 

MARTIN CO BALTIMORE MO 
GROUND SUPPORT SYSTEM SPECIFICATION (TEST OPERATION 
PLAN) PART I-VOLUME I OPERATIONAL GROUND SUPPORT 
EQUIPMENT SYSTEM SPECIFICATION (TEST OPERATION PLAN) 

DYNA SOAR STEP•I, (U) 

'i59P WJLLJAMS,SEARS I 

REPT• NO. ER!lJ'+S 1 
CONTRACT: AFO'i 6'i7 610 

UNCLASSIFIED RE?ORT 

NOFOr<N 
SUPPLEMENTARY NOTE: 

DESCRIPTORS: t•LAUNCH VEHICLES (AEROSPACEl, CHECKOUT 
PROCEDURES), GROUND SUPPORT EQUIPMENT, TEST METHODS, 
ROCKET MOTORS (LJQUJD PROPELLANT), BOOST•GLIOE VEHICLES, 

DESIGN, TEST FACILITIES, CONSTRUCTION, BOOSTER MOTORS, 
HYDRAULIC SYSTEMS, MALFUNCTIONS, DETECTORS, 
ACCEPTABILITY, HANDLING, TRANSPORTATION, LAUNCHING 
SITES, ELECTRICAL EQUIPMENT, FUEL SYSTEMS, SECOND-STAGE 
MOTORS1 LIQUID ROCKET PROPELLANTS, MAINTENANCE (U) 

IDENTIFJERs: x-20 SPACECRAFT, TJTAN, TITAN 2 (U) 

THIS PLAN CONSISTS OF AN ANALYSIS OF THE 
CHRONOLOGICAL SEQUENCE OF FUNCTIONAL SUPPORT EVENTS 
WHICH HUST OCCUR FROM THE DELIVERY OF THE 
OYNASOAR STEP l BOOSTER TO THE ASSOCIATE 
CONTRACTOR FOR THE BOOSTER'S VERTICAL TEST FACILITY 

THROUGH THE COMPLETE DYNA-SOAR CYCLE OF 
EMPLOYMENT OF THE ELEMENTS OF THE TEST OPERATION. 
THIS DOCUMENT SHALL BE USED AS THE PRIMARY BA51S 
FOR THE PREPARATION OF THE MAINTENANCE ANALYSIS 

SPECIFICATION PLAN (MASPl AND THE GROUND 
SUPPORT EQUIPMENT RECOMMENDATION DATA• 

(AUTHOR) 

UNCLASSIFIED 

( u) 

□ 1Sql6



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, ClS'llb 

AD•'l'l'i 21'1 

BOEING CO SEATTLE WASH 

BASE JMPLEHENTATION INTERFACES. VOLUME I, 

SEP bl lV 

REPT, NO, D2 802'1'1 2 

CONTRACT: AF33 657 7132 

UNCLASSJF1£D REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

( U I 

DESCRIPTORS: (•BOOST-GLIDE VEHICLES, GROUND SUPPORT 
EQUIPMENTl1 (•GROUND SUPPORT EQUIPMENT1 INDEXES), 

LAUNCHING SITES, INSTRUMENTATION, MANAGEMENT PLANNJNG1

MANAGEMENT ENGINEERING, TRAILERS, TEST EQUIPMENT, 

MOBILE, CHECKOUT EQUIPMENT, COMMAND AND CONTROL SYSTEMS, 
SYSTEMS ENGINEERING (U) 

IDENTIFIERS: X-20 SPACECRAFT, INTERFACES (U) 

THIS DOCUMENT JS THE INTERFACE CONTROL SYSTEM USED 
TO FULFILL CONTRACTUAL RESPONSJBILJTIES RELATING TO 

THE CONTROL OF ALL BASE IMPLEMENTATION INTERFACES ON 
THE X-20 (DYNA•SOAR) 620A PROGRAM, ANO AL� 

INTERFACES BETWEEN THE X-20 (DYNA•SOARl o20A 
PROGRAM AND THE 62'1A PROGRAM, (AUTHOR) (U) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

OOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe 015�16 

AD•�qq 212 
BOEING CO SEATTLE WASH 
X-20 (DYNA•SOARI INSTALLATION CRJTERJA LAUNCH COMPLEX
AREA - CCHTA. (UI 

61P 

REPT• NO, DN21 8QOqQ 
CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: <•BOOST-GLIDE VEHICLES, INSTALLATION>, 

INSTRUCTION MANUALS, POWER SUPPLIES, GUIDED MISSILE 
COMPONENTS, CONTROL SYSTEMS, DATA TRANSMISSION SYSTEHS, 
COMMUNICATION SYSTEMS, TELEVISION EQUIPMENT, GROUND 
SUPPORT EQUIPMENT, LAUNCHJNG SITES, SPECIFICATIONS, 

ELECTRICAL EQUIPMENT, STRUCTURAL PARTS, PIPES (U) 
IDENTIFIERS: X•20 SPACECRAFT, INTERFACE (U) 

SECTION A CONTAINS ALL THE APPLICABLE 

SPECIFICATIONS ANO PUBLICATIONS NECESSARY TO PROPERLY 
FABRICATE, JNSTALLM SECURE, INTEGRATE1 AND OPERATE 

THE X•20A (DYNA•SOARI SYSTEM AT THE AFMTCe 
SECTION B CONTAINS AS ATTACHMENT I SPECIFIC 
INTERFACE DATA RELATIVE TO PHYSICAL SIZE. WEIGHT, ANO 
PHYSICAL ANO/OR FUNCTIONAL INTERFACES BETWEEN THE 

o20A/62�A EQUIPMENT ANO/OR FACILITIES AT THE 
AfHTC LAUNCH COMPLEX. SECTION C CONTAINS 

DETAILED INSTALLATION CRJTERJA DRAWINGS AS 
ATTACHMENT 11, IAUTHORl IU) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015�16 

AD•'i'¾'I 200 

BOEING CO SEATTLE WASH 
DEVELOPMENT TEST PLAN • DESIGN INTEGRATION OYNA•SOAR1

SEP 61 9'¾P HUSTING1H• W. I 

REPT. N0 1 02 S697 ·16 VOL. 6 
CONTRACT: AF33 6S7 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

< U I 

DESCRIPTORS: { ♦BOOST-GLlDE VEHICLES1 MANAGEMENT 
PLANNING), RESEARCH PROGRAM ADHINISTRATION 1 FLIGHT 
SJMULATORS1 STRUCTURES, VtBRATIONt SJHULATlON, MODELS 

(SlMULATJONS)1 EJECTION SEATS, JETTISONABLE EQUIPMENT, 
HEAT SHIELDS, TESTS, SCHEDULING, TEST VEHJCLES1 

DESTRUCTORS, JET BOMBERS (U) 

UNcLA5S1FI£D 01Slf16 



UNCLASSlF'IEO 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe 015'+16 

AD•'f'+'i 190 
BOEING CO SEATTLE WASH 
OYNA�SOAR DEVELOPMENT TEST PLAN - FUNCTIONAL• 

MAR 62 lV 
REPT• NO, 02 5697 16 VOL, S 

CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST-GUIDE VEH1CLE 1 RESEARCH PROGRAM 

ADMINISTRATION)• MANNED SPACECRAFT, TESTS1 AlRBORNE1 

( U l 

MANAGEMENT P�ANNING, GROUND SUPPORT EQUIPHENT (Ul 

IDENTIFIERS: X-20 SPACECR�FT (Ul 

UNCLASSIFIED 01S�16 



UNCLASSIFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 01S�lo 

Ao-qq� 183 

BOEING CO SEATTLE WASH 
SPEC1F1CATION, X-20 SIMULATOR (HARK l�C> CREW 

STATION, (U) 

28P TWEEDDALE,Ae 01 I 

REPT, NO, DN D2 80�1� 2 
CONTRACT: AF33 oS7 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST•GLIDE VEHICLES, SJMULATORSl1 
SPECIFICATIONS, WIRING DIAGRAMS, CONFJGURATION 1 MANNED 
SPACECRAFT, STANDARDS, DISPLAY SYSTEMS, MILITARY 

REQUIREMENTS, ELECTRONIC EQUIPMENT, HUMAN ENGINEERING, 
SAFETY, RELIABILITY, RADIO INTERFER�NCE, STORAGE, 

TRANSPORTATION (U) 
IDENTIFIERS! X-20 SPACECRAFT, CREW 5TAT10Na MARK. I-C 

CREW STATION (UI 

UNCLASSIFIED Olsqlo 



UNcLASSIFlED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 01S'+16 

AD--'+'+'+ 160L 
BOEING CO SEATTLE WASH 
ENGINEERING PROGRAM STATEMENT X•2O (DYNA•SOARI 
FLIGHT CONTROL SUBSYSTEM ELECTRONICS. 

GLIDER 

FEB 61 27P TWEEOOALE1A• 01 i 
REPT• NO. D2 7'+8l 0 
CONTRACT! AFl3 657 7132 

UNCLASSIFIED REPORT 
NOTICE: RELEASE ONLY TO DEPARTMENT OF 
OEFENSEAGENClES 15 AUTHORIZED• OTHER CERTIFIED 

< U I 

REQUESTERS SHALL OBTAIN RELEASE APPROVAL FROMRESEARCH AND 
TECHNOLOGY OIV•1 WRlGHT-PATTERSONAFB 1 OHI01 
ATTN: SENX•A• 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST--GLIDE VEHICLES, FLIGHT CONTROL 
SYSTEMSl1 ELECTRONIC EQUIPMENT, HYDRAULIC 
SERVOMECHANISMS, MANAGEMENT ENGINEERING, GOVERNMENT 
PROCUREMENT, SYSTEMS ENGINEERING (U) 

UNCLASSIFIED 015'+16 



UNCLASSIFIED 

ODC REPORT BIBLlOGRAPHY SEARCH CONTROL NOe 015�16 

AD•��� 1S6 
BOEING CO SEATTLE WASH 
SPECJFICATION, X-20 (HARK II-Al SIMULATOR CREW 

STATION AND REPEATER CONSOLE. (UI 
FEB 63 �6P 

REPT• NO, D2 80797 
CONTRACT: Afll 6S7 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: <•BOOST-GLIDE VEHICLES, CONTROL 
SIMULATORS), (•FLIGHT SJHULATORs, MANNED sPACECRAFTI, 

SPECIFICATIONS, AIRCRAFT CABINS, COCKPITS, FLIGHT
INSTRUMENTS, INDICATOR LIGHTS, HUMAN ENGINEERING, 

CONTROL PANELS, ELECTRIC CABLES, MILITARY REQUIREMENTS, 

DISPLAY SYSTEMS (UI 
fOENTIFIERS: X•20 SPACECRAFT (U) 

THE CREW STATION, REPEATER CONSOLE, AND 

INTERCONNECTING CABLES FOR THE HARK ltA SIMULATOR 
ARE DEFINED. THE NEW SIMULATOR INCLUDES CHANGES AS 

OF I MAY 63e !AUTHOR) (UI 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

AD-it�� 116 
BOEING CO SEATTLE WASH 
DYNA-SOAR FUNCTIONAL TEST DIRECTORYt 

MAY 62 215P SJMPSONtD• M, 
REPT• NO, 02 80260 

CONTRACT: Afl3 657 7132 

UNCLASSJflED �EPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

( u) 

DESCRIPTORS: <•DIRECTOR[ES1 TESTS)• TEST EQUIPHENTt TEST 
METHODS t BOOST-GLIDE VEHicLES 1 MASNNED SPACECRAFT, 
GROUND SUPPORT EQUJPHENT, AIRFRAMESt ENVIRONMENTAL 
TESTS1 INSTRUMENTATION (U) 

lDENTIFlERS: X-20 SPACECRAFT (UI 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 01S�16 

A0-'+'+3 689 
BOEING CO SEATTLE WASH 
ELEVON STRENGTH CHECK NOTES - HODEL X-20 1 

JUL b'+ IV HCGINNIS1J1 Ce i 
REPT• NO, D2 8129'+ 

CONTRACT: AFJl 615 1786 
PROJ: 620A 
TASK: 620A 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

( u) 

OEsCRlPTORs: (•BOOST-GLIDE VEHlCLES1 ELEVONSJ, MANNED

SPACECRAFT1 FLIGHT CONTROL SYSTEMS, DESIGN, 
CONSTRUCTION1 AERODYNAMIC CONTROL SURFACES, STRUCTURES, 
AJRPLAN£ PANEL5 1 BEAMS (STRUCTURAL), LOADING 

(MECHANICS), AEROOYNAH[C LOADING1 STRESSES1 THERMAL 
STRESSES, DRAG, SHEAR STRESSES, TORQUE, BEAR tNGS 1 

MECHANICAL FASTENERS, BOLTS, WELDS, ANALYSIS, DATA, 
PANELS (STRUCTURAL), HEAT RESISTANT METALS, CHROMIUM 
ALLOYS, COBALT ALLOYS 1 NICKEL ALLOYS, HEAT SHIELDS, 
INSTALLATION (U) 

IDENTIFlERS: X-2 □ SPACECRAFT, RENE '+I (ALLOY) CU) 

THIS DOCUMENT IS THE RESULT OF EDITING APPROX!

MATELY 2000 PAGES OF STRENGTH CHECK NOTES ON THE X• 
20 ELEVON PRIMARY STRUCTURE. THIS 
COMPILATION REPRESENTS THE IMPORTANT STRENGTH CHECK 
NOTES IN SUPPORT Of ELEVoN ENGINEERING DRAWINGS
RELEASED PRIOR TO THE X-20 (OYNA�SOAR) 

CONTRACT TERMI NATION IN OECEHBER OF 19631 THE 
REFRACTORY ALLOY LEADING EDGES ANO EROSION SHIELD 
WJTH THEIR ASSOCIATED SU?PORT PARTS ANO INSULATION 
ARE NOT INCLUDED IN THESE STRENGTH CHECK NOTES. 
THIS DOCUMENT CONTAINS ALL NECESSARY REFERENCE 
MATERIAL SO THAT ADDITIONAL REFERENCE MATERIAL IS NOT 
NECESSARY FOR ITS USE. EXTERNAL LOADS ARE PRE 
SENTEDe STRUCTURAL ALLOWABLES AND THERMAL REF 
ERENCE DATA ARE CONTAINED IN THE APPENDIX, TESTS 
ON CORRUGATED SHEAR WEBS AND CORRUGATED TORQUE BOX 

STRUCTURES HAVE DEMONSTRATED THE CONTROL SURFACE 
STRUCTURAL CONCEPT. FINAL VERIFICATION OF THE 
PRIMARY STRUCTURE FLIGHT HARDWARE WILL BE 
ACCOMPLISHED THE X•20 ELEVON WILL BE TESTED lN 
THE AIR FORCE WRIGHT-PATTERSON FJELD 
STRUCTURAL TEST FACILITY tN THE FALL OF 
196�• (AUTHOR> (UI 

UNCLASSIFIED 015'!16 



UNCLASSlflEO 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015'116 

AD--'1'13 SJLf

BOEING CO SEATTLE WASH 
WEIGHT ANALYStS REPORT, MODEL X•201 

JUL 6'1 1V RANKJN1C• W• 
REPT• NO, 02 8126'1 3 

CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 

( u) 

RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNHENTSOR THElR 

NATIONALS IS NOT AUTHORIZED• 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: <•BOOST-GLIDE VEHICLES, WEIGHT), 
AERODYNAMIC CONTROL SURFACES, FINS, ELEVONS, AERIAL 
RUDDERS, DESIGN, AERODYNAMIC L0ADJNG 1 FITTJNGS 1 -LOADING 
(MECHANICS), AIRPLANE PANELS, AIRFRAMES, HEAT SHIELDS, 
MOMENTS, ACCELERATION (U) 

IOENTIFIERs: x-20 SPACECRAFT IU) 

VOLUME J OF THIS SEVEN-VOLUME REPORT COVERS THE 

DETAIL WEIGHT ANALYSCS OF THE HODEL X•20 FIXED 

FINS, RUDDER, AND ELEVONS• (AUTHORI 

UNCLASSIFIED 

( u) 

01S'tl6 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL No. 01sq16 

AO-'-Pi.3 532 

BOEING CO SEATTLE WASH 
W E I G H T A 1-U L Y S I S R E P O R T , M O O E L X • 2 0 1 

JUL 6q 1V RANKIN1C• W• 
REPT• NO, 02a12oq 7 

CO�TRACT: AF33 657 7132 

UNCLASSIFIED REPORT 

( U l 

RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTSOR THEIR 

NATIONALS JS NOT AUTHORIZED• 
SUPPLEMENTARY NOTE: 

DESCRIPTORS: t•BOOST-GLIOE VEHICLES, WEIGHT), GUIDED 

MISSILE CoMPONENTS, FLIGHT CONTROL SYSTEMS, ELECTRONIC 
EQUIPMENT, COMMUNICATION SYSTEMS, GUIDED MJSSILE 

TRACKING SYSTEMS, LANDING GEAR DOORS, DISPLAY SYSTEMS,

SYSTEMS ENGINEERING, AUXILIARY POWER PLANTS, AIRFRAMES, 

NITROGEN, OXYGEN, PAYLOAD, TOLERANCES (MECHANICS), FIRE 

ALARM SYSTEMS, ANALYSIS IU) 

lDENTIFIERS: X-2 □ SPACECRAFT (U) 

UNCLASSIFIED DIS'tl6 



UNCLASSIFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• OlS�16 

AO•l.!"13 319 

LEAR INC GRAND RAPIDS MICH 
MOTOR GENERATOR FOR �060L INDICATOR AS USED ON DYNA• 

SOAR (X201 PROGRAM, IU) 
JAN o'f �6P VERKAlKtAt i 

REPTt NO. 9D3JtF 
MONITOR: [DEP 532 29 �O 06f □ O'f 

UNCLASSIFIED REPORT 

NOFORN 
SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•MOTOR GENERATORS, ENVIRONMENTAL TESTS), 

BOQST•GL10E VEHICLES, SHOCK (MECHANICS), VIBRATION, 
ACCELERATION, TEMPERATURE, SERVOMOTORS, GYROSCOPES (UI 

IDENTIFIERS: X•20 SPACECRAFT, IDEP (UI 

FOUR UNITS WERE GIVEN ROOM TEMPERATURE, SHOCK, 
VIBRATJON,AND ACCELERATION TESTS, NO ADVERSE 

EFFECTS WERE NOTED• UNITS WERE THEN TESTED AT 
HIGH AND LOW TEMPERATURE, (AUTHOR) 

UNCLASSIFIED 

( u' 

OIS'flti 



UNCLASS[FIED 

ODC REPORT 8I8LlOGRAPHY SEARCH CONTROL NO• 015�16 

AO-'l'+2 21S 
ELECTRO-MECHANICAL RESEARCH INC SARASOTA FLA 
PROCUREMENT SPECIFICATION LOW LEVEL LOW SPEED 
MECHANICAL COMMUTATOR, (Ul 

JUL bl 38P LEHHANN,J. L, iSJHMONS,T, 
H, i 

REPT, NO, 7bb0 

UNCLASSIFIED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTSOR THElR 
NATIONALS IS NOT AUTHORlZED, 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•C0HMUTAT0RS 1 SPEClFICATIONSl, MANNED 
SPACECRAFT, BDOST-GLJDE VEHICLES, DESIGN, VELOCITY, 
PULSE HOOULATJON1 CODING (U) 

IDENTIFIERS: X-20 SPACECRAFT (UJ 

THIS SPECIFICATION ESTABLISHES HARDWARE DESIGN 
REQUIREMENTS FOR THE LOW LEVEL LOW SPEED MECHANICAL 
COMMUTATOR FOR THE GLIDER PORTION OF THE DYNA 
SOAR TEST INSTRUMENTATION SUBSYSTEM AND WHICH 
IS DESIGNATED AS LLLS COMMLINTATOR, THIS 
EQUIPMENT WILL SAMPLE INrORMATION !NCO A fORH 
SUITABLE FOR PCM ENCODING, (AUTHORI (UJ 

UNCLASSIFIED Ot��lb 



UNCLASSIFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015'116 

AD•'l"l2 21J 

ELECTRO-MECHANICAL RESEARCH INC SARASOTA FLA 
DETAIL EQUIPMENT SPECIFlcATJON DYNA•SOAR GLIDER TEST 
INSTRUMENTATION SUBSYSTEM• (U) 

'11 6'1P 

REPTt NO. 7660 28 

UNCLASSIFIED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTSOR THEIR 
NATIONALS IS NOT AUTHORIZED, 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: t•INSTRUHENTATION 1 BOOST-GL[OE VEHICLESl1 
SPECIFICATIONS, TEST EQUJpMENT (ELECTRONICS) 1 M•NNEO 
SPACECRAFT1 TELEMETER SYSTEMS, MIXERS (ELECTRONIC>, 
CODING 1 PULSE GENERATORS, PULSE MODULATION, FREQUENCY 

MODULATION (U) 

IDENTIFIERS: X•20 SPACECRAFT (U) 

THIS DETAIL EQUIPMENT SPECIFICATION OErlNES 
THE CONSTRUCTION OF THE PCM CONVERSION SET, FM 

CONVERSION SET, MIXER SET A�O TIME CODE 
GENERATOR SET OF THE DYNA-SOAR GLIDER 

TEST INSTRUMENTATION SUB-SYSTEM• 

UNCLASSIFIED 

( u' 

□ lS'tl6



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015'116 

AD-'ILI I 951 
ELECTRO•MECHANJCAL RESEARCH !NC SARASOTA FLA 
DRAWING INDEX FOR X-20 ACCEPTANCE TEST PROCEDURE, 

SJ L • 

JAN 6'1 JP 

REPT• NO, 7660 69 

UNCLASSIFIED REPORT 

( u) 

RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNHENTSOR THElR 

NATIONALS IS NOT AUTHORIZED• 
SUPPLEMENTARY NOTE: 

DESCRIPTORS: C•BOOST-GLlOE VEHICLES, CHECKOUT 
PROCEDURES), MANNED SPACECRAFT, DESIGN, MECHANICAL 
DRAWINGS, INERTIAL GUIDANCE• FLIGHT CONTROL SYSTEMS, 

DOCUMENTATION, INDEXES, TEST HEThOOS, COMHUNICATlON 
SYSTEMS, ELECTRONIC EQUlPMENT (U) 

IDENTIFIERS: X-20 SPACECRAFT IUI 

UNCLASSJFlED 015'!16 



UNCLASSIFIEO 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, ClS�lb 

AD•��l 921 
THIOKOL 
FAILURE 

NOV 

REPT, �O, 

CHEMICAL CORP ELKTON MD 
ANALYSIS OF SQUIB PART NUMBER 
63 28P TAYLOR,G, Fe I 

RER3�3 

UNCLASSIFIED REPORT 

( U I 

RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTSOR THEIR 
NATJONALS JS NOT AUTHORIZED, 

SUPPLEMENTARY NOTE: 

OESCRlPTORs: (•ROCKET IGNITERs. FAILURE lMECHANICSIJ, 
EXPLOSJVES INITJATORS 1 TESTS, DIELECTRICS, ROCKET MOTORS 

[SOLID PROPELLANT), ELECTRICAL PROPERTIES, DROP TESTING, 
TEST METHODS, BOOST-GLIDE VEHICLES (U) 

IDENTIFIERS: TE-�00 MOTORS, TE•36� MOTORS1 X-20 
SPACECRAFT (UJ 

WHILE UNDERGOING THE QUALIFICATION TEST PROGRAM, 
TWO SQUIBS WERE SUBJECTED TO A 1,000 VAC/RMS 
DIELECTRIC TEST, THE SQUIBS, ONE FROM GROUP 1 

AND ONE FROM GROUP 8 Of THE SEQUENTIAL TEST 
PROGRAM, HAO JUST COMPLETED HIGH TEMPERATURE 

VIBRATION• (AUTHOR) 

UNCLASSIFIED 

I U J 

01S�16 



UNCLASSIFIED 

DOC R�PORT BIBLIOGRAPHY SEARCH CONTROL NO• 01S�lb 

AD•qq1 91� 
HONEYWELL INC LOS ANGELES CALIF 
TECHNICAL DEVELOPMENT SPECIFICATION FOR COHPARJSONt 

GAIN COMPUTER. (UI 

DEC 62 SP 

REPT. No. Tos 2sqb 03 qq 

UNCLASSIFIED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNHENTSOR THElR

NATIONALS IS NOT AUTHORIZED, 
SUPPLEMENTARY NOTE: 

DESCRIPTORS: <•CIRCUITS, FLIGHT CONTROL SYSTEMS), 

COMPUTERS, SPECIFICATIONS, ENVIRONMENTAL TESTS, MILITARY 

REQUIREMENTS, MANNED SPACECRAFT, BOOST·GLIDE VEHICLES, 

GAIN, RELAYS (U) 
IDENTIFIERS: COMPARATORS, X•2D SPACECRAFT (U) 

THIS SPECIFICATION DEFINES THE DESIGN REQUIREMENTS 

FOR THE GAIN COMPUTER COMPARATOR FOR USE IN THE 
BG197 COMPUTER FOR THE MH•132 DYNA•SOAR 
FLIGHT CONTROL SUBSYSTEM ELECTRONICS. 

(AUTHR) (Uj 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL N01 015�16 

AO-'i'+l 911 

HONEYWELL INC LOS ANGELES CALIF 

TECHNICAL DEVELO�MENT SPECIFICATION FOR BETA 

A�PLIFIER LlHJTER1 
HAR 62 BP 

REPT• NO. TDS 25�6 03 39 

UNCLASSlFIED REPORT 

( u, 

RELEASE 0� ANNOUNCEMENT TO FOREIGN GOVERNMENTSOR THEIR 

NATIONALS JS NOT AUTHORIZED• 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•AMPLIFIERS, LIMITERS), (LIMITERS, 

AMPLJFJERS), 5PECIFICATJONS1 COMPUTERS, FLIGHT CONTROL 

SYSTEMS, MANNED SPACECRAFT, BOOST-GLIDE VEHICLES, 

DESIGN, PRINTED CIRCUITS (U) 

IDENTlFl�RS! X-20 SPACECRAFT IUI 

THIS SPEClflCATJON DEFINES THE DESIGN REQUIREMENTS 

FOR BETA AMPLIFIER LIMITER• THESE 

REQUIREMENTS REFLECT TH£ FINDINGS OF DESIGN STUDIES 
CONDUCTED UNDER THE BOEING COMPANY LETTER 

ORDER NO. l-0�300�•9SS21 NECESSARY ENGINEERING 

RECORDS, DRAWINGS, SPECIFICATJONS, TESTS, ETC• SHALL 
8E INITIATED TO PROVIDE FOR A PRODUCTION RELEASE• 

THE AMPLIFIER LIMITER IS FOH USE IN THE BG197 

COMPUTER fOR THE HH•132 DYNA-SOAR FLIGHT 

CONTROL SUBSYSTEM ELECTRONICS• (AUTHOR) (U) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DDC REPORT BJBLlOGRAPHY SEARCH CONTROL NO• OlS'il6 

AO-'i"+l 909 
HONEYWELL 
TECHNICAL 

MODULATOR. 

INC LOS ANGELES CALIF 
DEVELOPMENT SPECIFICATION FOR BOOSTER TARS 

JUN 62 10P 

REPT• NO, TDS2S'i6 03 36 

UNCLASSIFIED REPORT 

( u) 

RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTSOR THEIR 
NAT[CNALS JS NOT AUTHORIZED, 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•MODULATORS, FLIGHT CONTROL SYSTEMS>, 

MANNED SPACECRAFT, BOOST-GLIDE VEHICLES, BOOSTERS, 
5PECIF1CAT10NS, ENVIRONMENTAL TESTS, MILITARY 
REQUIREMENTS, COHPUTERS IU) 

tOENTIFIERS: X-20 SPACECRAFT (U) 

THIS SP�CIFlCATION DEFINES THE DESIGN REQUIREMENTS 

FOR A eoosT�R TARS MODULATOR FOR us� IN THE 
BG197 COMPUTER FOR THE HH•l32 DYNA-SOAR

FLIGHT CONTROL SUBSYSTEM ELECTRONICS. 
(AUTHOR I (U) 

UNCLASSIFIED 01S�1o 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe 01Sq16 

AD-qql 90S 
HONEYWELL INC LOS ANG�LES CALIF 
TECHNICAL DEVELOPMENT SPECIFICATtON FOR COMPARATOR, 
ADAPTIVE NETWORK. (U) 

DEC 62 8P

REPT. No. Tos2sq6 □ 3 21 

UNCLASS!FJED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNHENTSOR THEIR 
NATIONALS JS NOT AUTHORIZED, 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: !•CIRCUITS, ADAPTIVE CONTROL SYSTEMS), 
SPECIFICATIONS, FLIGHT CONTROL SYSTEMS, COMPUTERS, 
MANNED SPACECRAFT, BOOSTGLIDE VEHICLES, DESIGN, 
ELECTRONIC RELAYS, TRANSISTORS, PRINTED CIRCUITS (U) 

IDENTIFIERS: X-20 SPACECRAFT, COMPARATORS IU) 

THIS SPECJFJCATJON DEFINES THE DESIGN REQUIREMENTS 
FOR THE ADAPTIVE NETWORK COMPARATOR. THESE 
REQUIREMENTS REFLECT THE FINDINGS OF DESIGN STUDIES 
CONDUCTED UNDER THE BOEJNG COMPANY LETTER 
ORDER �0• 2•0�300�-95521 NECESSARY ENGINEERING 

RECORDS, DRAWINGS, SPECIFICATJO�S, TESTS 1 ETC. SHALL 
BE lNITfATEO TO PROVIDE FOR A PRODUCTION RELEASE. 
THE COMPARATOR JS FOR USE IN THE BG197 COMPUTER 
FOR THE HH-132 DYNA-SOAR FLIGHT CONTROL 
SUBSYSTEM ELECTRONICS. (AUTHORl (U> 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015�16 

AD-q�1 902 
HONEYWELL INC LOS ANGELES CALIF 
TECHNICAL DEVELOPMENT SPECIFICATION FOR BAND PASS 
AMPLIFIER, IU) 

APR 62 7P 

REPT• NO. TDS2Sq6 03 11 

UNCLASSIFIED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTS OR THEIR 
NATIONA�S IS NOT AUTHORIZED• 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BAND-PASS AMPLIFIERS, SPECIFICATJONS), 

MANNED SPACECRAFT, 300ST-GLIOE VEH1CLES 1 COMPUTERS, 
FLIGHT CONTROL SYSTEMS, EXTR�MELY LOW FREQUENCY IUI 

IDENTIFIERS: X-20 SPACECRAFT (U) 

THIS SPECIFICATION DEFINES THE DESIGN REQUIREMENTS 

FOR A BAND PASS AMPLIFIER• THESE 
REQUl�EHENTS REFLECT THE FINDINGS OF DESIGN STUDIES 
CONDUCTED UNDER THE BOEING COMPANY LETTER 
ORDER NO. z-oq3QOq-9S52, NECESSARY ENGINEERING 
RECORDS, DRAWINGS, SPEClftCATIONS, TESTS, ETC• SHALL 

BE INITIATED TO PROVIDE FOR A PRODUCTION RELEASE, 
THE AMPLIFIER WJLL BE USED IN THE BG197 
COMPUTER FOR THE MH-132 DYNA SOAR FLIGHT 
CONTROL SUBSYSTEM ELECTRONICS• (AUTHOR) IU) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

AD-��1 899 

GARRETT CORP LOS ANGELES CALIF 

DEVELOPMENT PERFORMANCE TEST GLYCOL TEMPERATURE AND 
HYDROGEN PRESSURE CONTROL 1791�0 BOEING X-2□ (OYNA-

SOAR) PART 10•209J7•8t (U) 

JAN 6� 2�P CHASE 1 A. a. I 
REPT• NO. DS26S 

UNCLASSIFIED REPORT 

RELEASE OR ANNOUNCEMENT TO FOREl•N GOVERNMENTS ORTHEJR 
NATIONALS IS NOT AUTHORIZED. 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: t•TEMPERATURE CONTROL, SAFETY VALVES), 
<•BOOST-GLJOE VEHICLES, TEMPERATURE CONTROLI, HEAT 
EXCHANGERS, FUEL TAN�S, GLYCOLS, HYDROGEN, CONT�OL, 

PRESSURE, DETECTORS, HEAT TRANSFER, COOLING, 

RELIA0JLJTY, TEST METHODS, ACCEPTABILJTV, REDUNDANT 
COMPONENTS, BOOST GLIDE VEHICLES, CRYOGENICS (U) 

IDENTIFIERS: X-20 SPACECRAFT (U) 

UNCLASSIFIED 01S�l6 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 01Sql6 

AO-'f't 1 897 

GARRETT CORP LOS ANGELES CALIF 

DEV�LOPHENT TEST PERFORMANCE DUAL PRESSURIZATION HEAT 

EXCHANGER 179106 USED IN THE GLYCOL TEMPERATURE AND 

HYDROGEN PRESSURE CONTROL 1791'+0 BOEING X-20 DYNA-

SOAR PART 10•20917-8 1 IU) 

JAN 6'+ 6P COUGH�lN 1 W. P e iOURHAM 1 R, E, 

REPT• NO, 0526'+ 

UNCLASSIFIED REPORT 

RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTSOR THEIR 

NATIONALS 15 NOT AUTHORIZED, 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•HEAT EXCHANGERS, PERFORMANCE 

(ENGINEERINGJJ I l•BOOST-GLJDE VEHICLES 1 HEAT 

EXCHANGERS). TEST METHODS, PRESSURE, TEMPERATURE 

CONTROL, CONTROL, HYDROGEN, GLYCOLS, CHECK VALVES1 

RELIA8ILJTY 1 ACCEPTABILITY, THERMAL CONDUCTIVITY, 
COOLING, CRYOGENICS 

lDENTiflERS: X-20 SPACECRAFT 

UNCLASSIFIED 

( u) 

'u) 

01:>i.+16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe 015�16 

AD•�ql 895 

SUNOSTRAND AVJATION•OENVER COLO 
_ANALYSIS OF THE FAILURE OF TURBINE WHEELS JN DYNA• 
SOAR APU MODEL 876t SERIAL NUMBER 001 IN TESTS 001 

ANO 003, IU) 

63P KAPJC,Dt iHANDLOGTENeH• Ra : 
REPT, NO, 21DER62 

UNCLASSIFIED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNHENTSOR THE1R 
NATIONALS 15 NOT AUTHORIZED ■ 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•TURBJNE WHEELS, FAILURE (HECHANICS)Jt 

C•BOOST•GLIDE VEHICLES, AUXILARY POWER PLANTSI, 

VIBRATION• FATIGUE (MECHANICS!, THANJUM ALLOYS, 

STRESSES1 THERMAL STRESSES (U) 

JDENTJF!ERS: X�20 SPACECRAFT IU) 

DURING THE FIRST DEVELOPMENT TEST OF THE DYNA• 
SOAR HODEL 876 APU THE TURBINE WHEEL FAILED AT 

APPROXIMATELY 39,000 RPM, FROH THE APPEARANCE OF 
THE MACHINE AFTER THE FAJLURE AND ,ROM ANALYSIS OF 

VJBRATJON MEASUREMENTS MADE DURING THE TESTS 1 IT 
APPEARED THAT THE FAILURE HAD BEEN CAUSED BY 

VIBRATION IN A STATIONARY WAVE MODE, WJTH FIVE 

WAVELENGTHS PER REVOLUTION• THE MAJOR EXCITATION 
FOR THIS VIBRATION CAME FROM THE ALTERNATOR. A 

SECOND TEST WAS THEREFORE RUN IN WHICH THE 

ALTERNATOR WAS NOT MOUNTED ON THE APU 1 AND THE 
APU WAS DRJVEN BY HYDRAULIC MOTOR MOUNTED ON THE 

HYORAULIC PUMP PAO, THE TURBINE WHEEL FAILED 1N 

THIS TEST AT �,,oao RPM, (AUTHOR) IUI 

uNcLAsslFIEO 01S�16 



UNCLASSIF"JED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe 015'116 

AD--'1'+1 892 

ELECTRO-HECHANICAL RESEARCH INC SARASOTA FLA 
OPERATION ANO MAINTENANCE MANUAL• X-20 SJ� STATION• 

VOLUME III, PCM SUBSYSTEM, (U) 

JAN 6'+ 7SP 

REPT, NO, EHR 7b60 202

UNCLASSJFJED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN uOVERNMENTS ORTHEIR 
NATIONALS IS NOT AUTHORIZED, 

SUPPLEMENTARY NOTE: 

DESCRIPTORS! t•BOOST-GLIDE VEHICLES, PULSE C0HHUNJCAT10N 

SYSTEMS), (•PULSE COMMUNICATION SYSTEMS, HAINTENANCEl t

SIMULATORS, HANDBOOKS1 GROUND SUPPORT EQUJPMENT, CONTROL 

SYSTEMS, ELECTRONIC COMMUTATORS, CIRCUITS, WIRING 
DIAGRAMS, OPERATION, SIMULATORS, ELECTRONIC COMMUTATORS, 

CHECKOUT PROCE0URES1 DIGITAL RECORDING SYSTEMS, 

TELEMETER SYSTEMS, DATA PROCESSING SYSTEMS, SPACE-TO-

SURFACE IU) 
IDENTIFIERS: X•20 SPACECRAFT IUl 

INSTRUCTIONS ARE PRESENTED FOR OPERATION ANO 
MA{NTENANCE Or THE PULSE CODE MODULATED (PCMl 
SUBSYSTEM, PART OF THE X-20 GROUND DATA 

RECOVERY ELEHENTS 1 SYSTEM lNTEGRATION 
LABORATORIES !SIL) STATlON, THIS SUBSYSTEM 
ACCEPTS PCM DATA FROM THE GLIDER, TAPE 
RECORDER/REPRODUCER, OR PCM SIGNAL SIMULATOR 
AND DECOMMUTAT(S THE DATA To PROVIDE BtNARY 1 DECIMAL 
AND ANALOG OUTPUTS TO OTHER SUBSYSTEMS OF THE SJL 

STATION• JNSTRUCTJONS ARE PROVIDED FOR INDIVIDUAL 
ASSEMBLIES COMPRISING THE PCM SUBSYSTEM AS 
FOLLOWS: PCM SIGNAL SIMULATOR, ?CM SIGNAL 
CONDITIONER, PCM DECOMMUTATOR, ZAND DIGITAL 

PRINTER, IAUTHOR) 

UNCLASSIFIED 

'u) 

015'tl6 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 01S�l6 

AD-'P+l 887 
BOEING CO SEATTLE WASH 
NOSE CAP DEVELOPMENT TESTS - FULL SIZE STRUCTURAL 
DEMONSTRATOR TESTS DYNA-SOAR 1 (UI 

JAN 6q 7IP ESCH 1 Pe Gt ;LANDRY.Be Ee ; 
SWEGLE1A• R, 

REPT• NOe D2 80083 

CONTRACT: AF33 615 1787 

PROJ: 620A 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•NOSE CONES 1 BOOST-GLIDE VEHICLE5) 1

t•BOOST-GLlDE VEHICLES, NOSE CONES), SIMULATED 
ENVIRONMENT, ACCEPTABILITY, ATMOSPHERE ENTRY 1 HIGH 
TEMPERATURE RESEARCH, INSTRUMENTATION, HEATING, ABORT, 
TEST FACILITIES, REFRACTORY METAL ALLOYS, STAGNATrON 
POINT, STRUCTURAL PROPERTIES, TEST METHODS, VIBRATION, 
ASCENT TRAJECTORIES, DESCENT TRAJECTORIES• 
THERMOCOUPLES, PYROMETERS, TORCHES, EXHAUST GASES IU) 

IDENTIFIERS: NOSE CAPS, X-20 SPACECRAFT (U) 

A FULL SCALE NOSE CAP STRUCTURAL DEMONSTRATOR WAS 
TESTED IN THE OXY•PROPANE TORCH AND RAMJET 
FACILITIES. INITIAL TESTING CONSISTED OF 
SUBJECTING THE NOSE CAP TO SIMULATED MAXIMUM BOOST 
THERMAL ENVIRONMENT lN THE PROPANE TORCH. DUE TO 
PROBLEMS IN TEST CONOUCTJO� AND WITH A PROPANE BURNER 
CONTROL VALV� THE NOSE CAP WAS SUBJECTED TO SEVERE 
HEATING RATES AND HAXIMUH TEMPERATURE WAS MAINTAINED 
FOR AN ADDITIONAL 90 SECONDS PAST PROGRAMMED 
TERMINATtON. BOTH THE NOSE CAP ANO ITS 
INSTRUHENTA�lON APPEARED SOUND AFTER THE TEST. 
(AUTHOR) ( u) 

UNCLASSIFIED OlS'ilb 



UNCLASSIF'IEO 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 01S'i16 

AD-'1'11 885

ELECTRO-MECHANICAL RESEARCH INC SARASOTA FLA 
X-20 ACCEPTANCE TEST PROCEDURE CALIBRATED TAPE 

PREPARATION SUBSYSTEM SIL• (U> 

'i'i SOP 

REPT, NO, 7660 69 11 

UNCLASSIFIED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNHENTSOR THEIR 
NATIONALS IS NOT AUTHORIZED. 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST-GLIDE VEHICLESt RADIO COMMUNICATION 

SYSTEMS)t t•TEST EQUIPMENT (ELECTRONICS), PULSE 
COMMUNICATION SYSTEMS), SPACE•TO•SURFACE, SIMULATION, 

RADIO SIGNALS, TAPES, CALIBRATION, DATA PROCESSING 

SYSTEMS, TEST METHODS, ACCEPTABILITY, INPUT-OUTPUT 
DEVICES, MIXERS IELECTRONIClt OSCILLATORS, FREQUENCY 

MODULATION, RADIO EQUIPMENT (UJ 
!OENTJF'IE�S! X-20 SPACECRAFT (U) 

THE CALIBRATED TAPE PREPARATION SUBSYSTEM IS
COMPRISED OF ALL THE SIGNAL SIMULATORS AND OTHER 

EQUIPHENT TO EXERCISEt MIX OR COMBINE THE VARIOUS 
SIMULATED GRO�ND STATION JNPUT SIGNALS, THE TESTING 
OF THE CALIBRATED TAPE PREPARATION SUBSYSTEM WILL 

CONSIST PRIMARILY Of THE VERIFICATION OF ALL THE 
OUTPUTS OF EACH Of THE THREE SIGNAL SIMULATORS 1 

MODULATION OF THE THREE vco•s, ANO THE APPLICATION 

Of THE SIX VARIOUS IMPUTS TO THE MIXER FOR A PROPERLY 
COMBINED COMPOSITE MULTIPLEX SIGNAL, (AUTHOR) 

( U I 

uNcLASSIFJEO 015'116 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 01Sq16 

Ao-qql 883 
ELECTRO-MECHANICAL RESEARCH INC 
X-20 ACCEPTANCE TEST PROCEDURE

SIGNAL SJHuLAT0�1 SIL•
�q IV 

REPT• NOe 7660 69 oq1 

UNCLASSJFitD REPORT 

SARASOTA FLA 
FOR PCM SUBSYSTEM PCM 

( u )

RELEAS� OR ANNOUNCEMENT TO FOREIGN GOVERNMENTSOR THEIR 
NATIONALS IS NOT AUTHORIZED, 

SUPPLEMENTARY NOTE: 

OESCRJPTORS: t•BOOST-GLIDE VEHICLES, PULSE COHMUNJCATJON 

SYSlEHSJ I MODELS (SJHULATJON), PULSE HODULATlON, 
TELEMETER SYST£MS1 ELECTRONIC EQUIPMENT, TEST METHODS, 
ACCEPTABILITY, GROUND SUPPORT EQUIPMENT, RADIO SIGNALS, 
TEST EQUIPMENT (ELECTRO�lCSl (UI 

!DENTIF1€Rs: x-20 SPACECRAFT (U) 

UNCLASSIFIED 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• OlS�lb 

AD-��l 881

ELECTRO-MECHANICAL RESEARCH INC SARASOTA FLA 
x-20 ACCEPTANCE TEST PROcEDURE FOR INERTIAL GUIDANCE

ClGl OECOHMUTATOR SUBSYSTEM, SI�• (U) 

�� lV 
REPT• NO• 7660 69 06 

UNCLASSIFIED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTS ORTHElR

NATIONALS IS NOT AUTHORIZED, 
SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•INERTIAL �UIDANCE, INPUT-OUTPUT DEVICES), 

ANALOG COMPUTERS, PROGRAMMING (COMPUTERS), 
ACCEPTABILITY, DISPLAY SYSTEMS, DATA PROCESSING SYSTEMS, 

TEST EQUJPMENT IELECTRONICSl, TEST HETHODS 1 PULSE 
MODULATION, BOOST-GLIDE VEHICLES, CORRELATIONS, SIGNAL 

GENERATORS, COMPUTER LOGIC, SJHULATION 1 ERRORS, SIGNAL• 
TO•NOJSE RATIO, ELECTRONIC COMMUTATORS, AUTOMATIC IU) 

IDENTIFIERS: X-20 SPACECRAFT (UI 

THE INERTAIL GUIDANCE OECOHMUTATOR 15 A PCM 
GROUND STATION TO WHICH TWO SPECIAL FEATURES HAVE 
BEEN ADDED: THESE ARE VARIABLE WORD LENGTH LOGIC ANO 
FRAHE SYCHRONJZATJON LOGJC• ONCE INlTJAL 

CONDITIONS HAVE BEEN lNSERTED t AS DICTATED BY THE 
MISSJONt THE JG DECOH suasYSTEH IS COMPLETELY 

AUTOMATIC AND NO FURTHER ADJUSTMENTS OR CHANGES ARE 

NECESSARY DURJNG MISSION LIFETIME• IAUTHORI (Ul 

UNCLASSIFIED OIS�lo 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 01S�lb 

AD-�'il 804 
ELECTRO-MECHANICAL RESEARCH INC SARASOTA FLA 

X-20 ACCEPTANCE TEST PROCEDURE FOR PCM SUSSYSTEH 1

SIL•
AUG 62 Iv 

REPT, No. EHR7660 69 a� 

UNCLASSIFIED REPORT 

( u, 

RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTSOR THEIR 

NATIONALS IS NOT AUTHORIZED• 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•B00ST-GL1DE VEHlCLESt PULSE COHHUNJCATlON 

SYSTEMS>, <•PULSE COMMUNICATION SYSTEMS, GROUND SUPPORT 
EQUIPMENT) 1 TEST METHODS, REMOTE CONTROL SYSTEMS, 

DISPLAY SYSTEMS, ACCEPTABILITY, CIRCUITS, MANNED 
SPACECRAFT, DIGITAL SYSTEMS, VOLTHETERS 1

OSCILLOSCOPES (U) 

IDENTIFIERS: X•20 SPACECRAFT (UJ 

THE TESTING OF THE PULSE CODE MODULATED 
CPCM> SUBSYSTEM CONSISTS PRIMARILY OF THE 
APPLICATION OF A SIGNAL JNPUT FROM THE PCM SIGNAL 

S(MULATOR WHlLE MONITORING THE OUTPUTS ON THE CRT 
BARGRAPH, 8INARY ANO OECIHAL DlSPLAY LIGHTS, DIGITAL 

PRINTER, DIGITAL VOLTMETER A�D OSCILLOSCOPE FOR 

COMPARISON TO THE OUTPUT Of THE SIGNAL SOURCE IHPUT, 

I AUTHOR) (UI 

UNCLASSJF"JED OIS'ilb 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• OlS�16 

AD-��1 777 
GAR�ETT CORP LOS ANGELES CALIF AlRESEARCH MFG DIV 
TECHNICAL PROPOSAL HYDROGEN TANK PRESSURIZATION 

SYSTEM BOEING DYNA SOAR, VOLUME 11 CU) 

HALEY,J• T. ; 
REPTe NO. DS53R 

67P FLEMING1W• T. iBAYER1J• f 

UNCLASSIFIED REPORT 
RELEASE OR ANNOUNCEMENT TO FORElGN GOVERNMENTS ORTHElR 
NATIONALS IS NOT AUTHORIZED. 

SUPPLEHENTARY NOTE: 

DEsCRIPTORs: ,.eoosT-GLlDE VEHICLES. PNEUMATIC 
SYSTEMS), (•PNEUMATIC SYSTEMS, GOOST-GLIOE VEHICLES) 1 

PRESSURE REGULATORS1 TANKS, HYDROGEN 1 MANNED SPACECRAFT, 
DESJGN, CENTRIFUGAL COMPRESSORS, CHECK VALVES, 

MECHANICAL DRAWINGS IUI 
IDENTIFIERS: X-20 SPACECRAFT (U) 

THIS PROPOSAL PRESENTS THE AlRESEARCH CONCEPT 
FOR A HYDROGEN TANK PRESSURJZATJON SYSTEM COMPRISED 
OF A PRESSURE REGULATOR VALVE, A PRESSURE RELJEf 

VALVE, A CHECK VALVE, AND A MOTOR DRIVEN CENTRJFUGAL 
COMPRESSOR, TO COMPLY WJTH THE REQUIREMENTS OF 
BOEING SOURCE CONTROL DRAWING DATED AUGUST 
301 19611 PRESSURE CONTRQLSHYDROGEN TANKAGE. 
THE PROPOSED SYSTEM MEETS THE REQUJREMENTS SET 
FORTH 1N THE SOElNG SPECIFICATION EXCEPT AS NOTED 

IN SPECIFIC COMMENTS. COMPONENTS OF THE SYSTEM 
INCORPORATE DESIGN DETAILS EVOLVED ON THE BASlS OF 

EXTENSIVE DEVELOPMENT TESTS, COMPREHENSIVE 
QUALIFICATION TESTING 1 ANO ACTUAL SERVlCE EXPER1ENCE 1

AND ARE CONSIDERED COMPLETELY SUITABLE FOR
INSTALLATION JN THE PRESSURIZATION SYSTEM OF THE 
BOEING DYNA SOAR VEHICLE• (AUTHOR) (U) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 01S�l6 

AD-��1 7�S 
ELECTRO-MECHANICAL RESEARCH INC SARASOTA FLA 
OPERATION AND MAINTENANCE MANUAL X-2 □ SIL STATION 
VOLUME 11• TIMING SUBSYSTEM, (UI 

JAN 6� lV 

REPT, NO. EHR76o0 201 

UNCLASSJFJED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTS OR THEIR 
NATIONALS IS NOT AUTHORIZED, 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST GLIDE VEHICLES, GROUND SUPPORT 

EQUIPMENT), INSTRUCTION MANUALS, HANDBOOKS, OPERATION 1 

MAINTENANCE, TIMING CIRCUITS, DATA PROCESSING SYSTEMS t 

TIMING DEVICES, MANNED SPACE CRAFTS, ELECTRONIC 
EQUIPMENT, RECOVERY, TlHE SIGNALS, TJHING DEVICES IUJ 

fDENTIFIERs: x-20 SPACECRAFT (U) 

THIS MANUAL PROVIDES ISTRUCTJONS FOR OPERATION AND

MAINTENANCE -OF THE TIMING SUBSYSTEM, PART OF THE 
X-20 GROUND DATA RECOVERY ELEMENTS,
SYSTEM INTEGRATION LABORATORIES (SIL)

STATION• THIS SUBSYSTEM GENERATES AND DISPLAYS A
TlME CDDEt ANO ALSO CONTROLS OTHER EQUIPHENT AT

PRESELECTED TIME INTERVALS• INSTRUCTIONS ARE 
PROVIDED FOR THE INDIVIDUAL ASSEMBLIES COMPRISING THE 
TIMING SUBSYSTEM• (AUTHOR) IU) 

UNCLASSIFJE� 015�16 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015�16 

AD-��1 7�3 
ELECTRO-MECHANICAL RESEARCH INC SARASOTA FLA 
OPERATION AND MAINTENANCE MANUAL• X-20 SJL STATION, 
VOLUME LX, CALIBRATED TAPE PREPARATION SUBSYSTEM• CU> 

JAN 6� lV 
REPT, NO, EHR7660 208 

UNCLASSJFIED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTS ORTHElR 
NATIONALS IS NOT AUTHORIZED. 

SUPPLEHENTARY NOT£: 

DESCRIPTORS: <•TELEMETER SYSTEMS, INSTRUCTION MANUALS)• 
(•DATA PROCESSING SYSTEMS, INSTRUCTION MANUALS), 
�A!N5[Na�t[QNE�IGm�c�icTEQEmemEATiYS!EE��TE8tGBAG&�N� 
MECHANICAL DRAWINGS, MANNED SPACECRAfT t MODULES 
I ELECTRONIC) (UJ 

IDENTIFIERS: X-20 SPACECRAFT (U) 

THIS MANUAL PROVIDES INSTRUCTIONS FOR THE OPERATION 
AND MAINTENANCE OF THE CALIBRATED TAPE 
PREPARAT(ON SUBSYSTEM WHICH JS PART Or THE x-20. 
GROUND DATA RECOVERY ELEMENTS, SYSTEMS 
INTEGRAT(ON LABORATORIES (LIL) STATION, JN 
ADDITJON TO NORMAL SUBSYSTEM OPERATING AND 
MAINTENANCE INSTRUCTIONS, THIS MANUAL PROVIDES 
INSTRUCTIONS FOR PREPARING THE SYSTEM ACCURACY 
VERJFJCATJON TAPE USED To CHECK THE OPERATIONAL 
ACCURACY OF THE SIL STATION, SOME UNITS OR 
SUBASSEMBLltS Of THE CALIBRATED TAPE 
PREPARATION SUBSYSTEM ARE FUNCTIONALLY COMMON 
WITH OTHER SUBSYSTEMS O, THE SIL STATION, UNITS 
OF THIS SUBSYSTEM DESCRIBED IN SEPARATELY SUPPLIED 
PUB�lCATJONS WILL NOT BE DISCUSSED IN DETAIL IN THIS 
MANUAL, EHR AND VENDOR MANUALS SUPPLIED AS 
SUPPORTING DOCUMENTS TO THIS MANUAL ARE LISTED, 
I AUTHOR) (U) 

UNCLASSIFIED 01S�l6 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• OlS�lc 

AD•lflil 7'+0 

BOEING CO SEATTLE WASH 
COATINGS FOR REFRACTORY 

DEC 63 72P 
REPT• NO. D280091f 3 

METALS, 
CONA 1 0a 

UNCLASSJFIEO REPORT 

( u, 

RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTS ORTHE1R 

NATIONALS IS NOT AUTHORIZED. 
SUPPLEMENTARY NOTE: 

DESCRIPTORS: t•BOOST-GLIDE VEHICLES, REFRACTORY METAL 

ALLOYS), <•REFRACTORY METAL ALLOYS, PROTECTIVE 
TREATMENTS), MOLYBDENUM ALLOYS, TITANIUM ALLOYS 1 NIOBIUM 
ALLOYS 1 COATINGS, OXIDATION, ZIRCONIUM ALLOYS 1 WINGS, 
EMISSIVITY IUI 

IDENTIFIERS: X-20 SPACECRAFT, MOLYBDENUM ALLOY OaS Tl, 
NIOBIUM ALLOY 5•82 1 NIOBIUM ALLOY C•103 1 PACK

CEMENTATJON, NIOBIUM ALLOX I ZR, NIOBIUM ALLOY lOTJ 
52R IUI 

THE DYNA SOAR VEHICLE REQUIRES RELIABILE LEADING 
EDGES ANO SKIN P�NELS CAPABLE OF WITH-STANDING RE• 

ENTRY CONDITIONS ANTJClPATEO FOR THESE COMPONENTS. 
WHEN CONSIDERING DESIGN, FABRICATION, AND WEIGHT 
THE MOST PROMISING MATERIALS ARE THE REFRACTORY 
METALS1 SEVERAL REFRACTORY METALS OFFER THE 
DESIRED HIGH TEMPERATURE PHYSICAL PROPTlES BUT NONE 

POSESS THE REQUIRED OXIDATION RESISTANCE, 
OXIOATJON RESISTANCE IS ATTAJNEO BY PROTECTIVE 

COATINGS. THE LACK OF RELIABLE COATINGS FOR DYNA 
50AR HAS NECESSITATED COATING DEVELOPMENT ACTIVITY BY 
THE CONTRACTOR• THE FOLLO�lNG PRESENTS PROGRESS ON 
(11 CONTRACTOR COATING DEVELOPMENT AND (21 
HIS EVALUATION OF IMPROVED OR RECENTLY DEVELOPED 
COMMERCIAL COATINGS• (AUTHOR) (U) 

UNCLASSIFIED 0151f16 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 01S�16 

A0-��1 738 
BOEING CO SEATTLE WASH 
MASTER INDEX, X-20 GROUND SUPPORT EQUIPMENT DATA

REFERENCES, (UI 
JAN o� 78P FLA5H 1 Pe N, :YOUNG 1 J, Ge f 

REPT• NO. D2 81008

CONTRACT: Ar33 oS7 7132 

UNCLASSIFIED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTS 0RTHE1R 
NATIONALS JS NOT AUTHORIZED, 

SUPPLEMENTARY NOTE: 

OESCRIPTORS: (•GROUND SUPPORT EQUIPMENT, BOOST-GLIDE. 
VEHlCLESl, ( ♦BOOST-GLIDE VEHICLES, GROUND SUPPORT 
EQUIPMENT), MECHANICAL DRAWINGS, DOCUMENTATION, 
SCHEDULING, TABLES, CHECKOUT EQUIPMENT, MAINTENANCE 
EQUIPMENT, TEST EQUIPMENT, ELECTRICAL EQUIPMENT, GUIOEO 
MISSILE COMPONENTS _(Ul 

IDENTIFIERS: X•20 SPACECRAFT (UI 

THIS DOCUMENT CONTAINS A BRIEF SUMMATION or THE 
DOCUMENTS AND DRAWINGS THAT HAVE BEEN ACCOMPLISHED 
TOWARD THE DESIGN AND PROVISIONING OF THE X-20 
GROUND SUPPORT SYSTEM• (AUTHOR) (U) 

UNCLASSIFIED 015�16 



UNcL.AsslFIED 

DOC REPORT BtBLlOGRAPHY SEARCH CONTROL No. 01S'+l6 

A0-4-1'+1 7J6 

BOEING CO SEATTLE �ASH 
ILLUSTRATIONS AND FUNCTIONAL DESCRIPTIONS OF X•20 
AGE, 

JAN 6'+ 71P 
REPT. NO. 02 a12ss 

REED,Re s. Z 

UNCLASSIFIED REPORT 

( U I 

REL�ASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTS ORTHEIR 
NATIONALS IS NOT AUTHORIZED• 

SUPPLEMENTARY NOTE! 

OESCRJPTO�S: <•GROUND SUPPORT EQUIPMENT, BOOST GLIDE 
VEHlCLESl, (•BOOST GLIDE VEHICLES, GROUND SUPPORT 

EQUIPMENT), HANDLlNG1 TRANSPORTATlO�, PICTURES, 
CONFIGURATION, CHECKOUT EQUIPMENT, CONTROL, LAUNCHING, 
LAUNCHING SITES1 HAlNTENANCE EQUlPMENTa DISPLAY SYSTEHS1 

HANDLING, TRANSPO�TATlON IUI 

IDENTIFIERS: X•20 SPACECRAFT IU) 

UNCLASSIFIED 01S'i1o 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 01SqJ6 

AQ•qq1 73q 
BOEING CO SEATTLE WASH 
ANALYSIS Of MATHEMATICAL FORMULAE USED IN GENERATING 
DYNA•SOAR MASS DJSTRIBUTlON AND INERTIA REPORTS, (UI 

DEC 63 2qp L!NDSAY1R1 W. ; 
REPT• NO. D2 eo1qs

CONTRACT: AF33 6S7 7132 

UNCLASSIF1£o REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTS ORTHEIR 
NATIONALS JS NOT AUTHORIZED• 

SUPPLEMENTARY NOTE: 

OESCRJPTORS: <•BOOST•GLlDE VEHICLES, MATHEMATICAL 
HODELS) 1 COMPUTERS, PROGRAMMING (COMPUTERS), WEIGHT, 
CENTER OF GRAVITY, PITCH {H0TI0Nl, YAW 1 MOMENT OF 
lNERTIA, ROLL, LOAD DISTRIBUTION, NUMERICAL METHODS AND 
PROCEDURES, HATHEHATlCAL LOGIC, COMPUTER LOGIC, CENTER 
OF MASS, CENTER OF GRAVITY (UI 

IDENTIFIERS: X�20 SPACECRAFT CUI 

THE PURPOSE OF THlS DOCUMENT IS TO DESCRIBE THE 
MATHEMATICAL rORMULAS USED IN THE COMPUTER PROGRAM 
WHICH PRODUCES THE HASS oISTRlBUTION ANO INERTJA 
REPORT FOR THE DYNA-SOAR GLIDER AND AIR 
VEHICL£• THIS PROGRAM JS APPLICABLE, WITH MINOR 
MODIFICATIONS, TO ALL OTHER TYPE VEHICLES. A 

MATHEHATIC�L HODEL HADE UP OF TWO TYPICAL PARTS IS 
USED AS AN EXAMPLE lN THE DISCUSSION. THE FORMULAS 
FOR BREAKING UP AN INDIVIDUAL PART AND DISTRIBUTING 
THE WEIGHT IS DESCRIBED• THEN THE PROCEDURES ARE 
DEMONSTRATED FOR SUMHJNG THE WEIGHTS PER INCH, PITCH, 
YA� AN� ROLL INERTIA ABOUT CENTERS OF GRAVITY. THE 
FORMULAS FOR PRODUCTS OF INERTIA AND PRINCIPAL 
AXES ARE ALSO GIVEN• (AUTHOR) (U) 

UNCLASSIFIED 01Sq16 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

AD•��l 732 
BOEING CO SEATTLE WASH 
FABRICATION OF REFRACTORY ALLOYS, (UI 

DEC 61 53P HARR,Fa Ga ISLOSSON 1 Sa Re I 
REPT, NO. D2 8009� 7 
CONTRACT: AF33 657 7132

UNCLASSIFIED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTS ORTHEJR 
NATIONALS IS NOT AUTHORIZED. 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•BOGST•GLlDE VEHICLES, REFRACTORY METAL 
ALLOYSlt (•REFRACTORY METAL ALLOYS• MATERIAL FORHJNGl, 

MANNED SPACECRAFT, RESEARCH PLANES, MOLYBDENUM ALLOYS, 
NJOBlUM ALLOYS, MACHINING, MECHANICAL FASTENERS, ARC 
WELDING, TENSILE PROPERTIES, DUCTILITY, REFACTORY 
COATINGS, OXIDATION, SCREW THREADS (Ul 

IDENTIFIERS: X-20 SPACECRAFT, MOLYBDENUM ALLOY D,5 Tl,
MOLYBDENUM ALLOY TZM, NIOBIUM ALLOY 16TI 52R 1 NlOBJUH 
ALLOY FS-so, NIBIUM ALLOY FS-e2 (U) 

IT 15 ESSENTIAL THAT THE DYNA-SOAR VEHICLE HAVE 
A HIGHLY RELIABLE REFRACTORY SKIN ANO LEADING EDGE 

MATERIAL• SEVERAL TYPES OF REFRACTORY MATERtALS 
ARE CAPABLE OF WITHSTANDING THE ANTICIPATED REENTRY 

CONDlTIONS1 THE MATERIALS CHOSEN FOR THE DYNA• 
SOA� (MOYBDENUM ANO/OR NJOBJUM) WOULD THEN 

uNOERSTANDABLY HAvE TO BE FABRICATED INTO DIFFERENT 
FORMS TO HEET THE DESIGN REQUIREMENTS, THE NI08IUH 
ALLOYS, HAVING AN EXTREMELY LOW BENDBRlTTLE�OUCTJLE 

TRANSITION TEMPERATURE, AND SLIGHTLY LOWER IN 

STRENGTH THAN MOLYBDENUM ALLOYS, ARE COMPARATIVELY 

EASY TO FABRICATE INTO COMPONENT PARTS AT ROOM 
TEMPERATURE. THE MOLYBDENUM ALLOYS, HAVE A HIGHER 
BRITTLE-DUCTILE TRANSITION TEMPERATURE AND HUST BE 

FORMED AT ELEVATED TEMPERATURES. HANDLING 
TECHNIQUES FOR MOLYBDENUM ALLOYS MUST BE MORE RJGJD 
BECAUSE OF BRITTLENESS AND DELAMINATION 
CHARACTERISTICS EXHIBITED BY THE MATERIAL, 
MACHINING OF MOLYBDENUM AND NIOBIUM ALLOYS IS NOT 
DIFFICULT, BUT LIMITED FOR MOLYBDENUM BECAUSE OF JTS 
BRITTLENESS. CAUTION MUST BE TAKEN IN CHOOSING 
THE CORRECT TOOL OF EITHER MATERIAL, (AUTHOR) IU) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL No. OlS�lo 

AO-'+'+ l 698 

BOEING CO SEATTLE WASH 
REFRACTORY METAL PROCUREMENT FOR DYNA•SOAR• 

NOV 61 67P aERGSTROM1T• R• f

REPT• NO• 02 8009'+ '+ 
CONTRACT: Ar33 6$7 7132 

UNCLASSIFIED REPORT 

( U I 

RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTSOR THEIR 
NATIONALS JS NOT AUTHORIZED• 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: <•MANNED SPACECRAFT, REFRACTORY METAL 
ALLOYSI, (•REFRACTORY METAL ALLOYS, PROCUREHENTJ 1

l•INDUSTRIAL PROCUREMENT, REFRACTORY METAL ALLOYS), 

MOLYBDENUM ALLOYS, TITANIUM ALLOYS, SHEETS, 
SPECIFICATIONS• MECHANICAL PROPERTIES, CONTAMINATION, 
-HEAT SHIELDS, AIRFRAMES, AERODYNAMIC CONTROL SURFACES,

FINS, ELEVONS, WINGS, BOOST•GLIDE VEHICLES, RESEARCH

PLANES (U) 

IDENTIFIERS: X�20 SPACECRAFT• MOLYBDENUM ALLOY TZH, 
HOLYSDENUM ALLOY TM CU) 

PROCUREMENT OF SIZABLE QUANTITIES OF REFRACTORY 

ALLOY SHEET Of CONISTENT H)GH QUALITY JS ESSENTIAL ,TO 
THE DYNA-SOAR PROGRAM• THE FLYING WEIGHT OF 

REFRACTORY ALLOY FER VEHICLE, OR PER FLIGHT IF THE 
REFRACTORY AL�OY STRUCTURE JS REFURBISHED, IS 
APPROXIMATELY 1000 POU�DS• REFRACTORY METALS WILL 
BE USED IN THREE TYPES OF APPLICATIONS ON THE DYNA

SOAR VEHICLE. THE APPLICATION INVOLVING THE 
GREATES QUANTJTY OF HAT�RIAL IS FOR HEAT SHIELD SKIN

PANELS ON THE BOTTOM SURFACES OF THE BODY, WlNG ANO 

ELEVON AND THE OUTBOARD SURFACE Of THE rJN ANO 
RUDDER• THE SECOND AREA OF APPLICATION 1S FOR 
BODY, WING, flN, RUDDER, ANO ELEVON LEADING EOGES1 

THE THIRD AREA OF APPLICATION IS STRUCTURE TO 
SUPPORT THE NOSE CAP• MOLYBDENUM 1/2S Tl (TM) 
ANO MOLYBDENUM l/2Z TI, a.Dez ZR(TZM) ARE 
THE TWO ALLOYS THAT HAVE BEEN UTILIZED TO DATE FOR 
OYNASOAR WORKa THE MAJORITY OF THE MATERIAL 
PROCURED THUS FAR IN THE PROGRAM HAS BEEN TM• 

IAUTHORl 

UNCLASSlflED 

I U) 

01S't1o 



UNCLASSJFIED 

DDC REPORT �IBLIOGRAPHY SEARCH CONTROL NO• 015�16 

AD•��l 668 
BOEING CO SEATTLE WASH 
DYNA•SOAR STRUCTURAL DESJGN CRITERIA - AERO-SPACE 
GROUND EQUIPMENT, (Ul 

NOV bl 28P ECKBLAD,DAV10 M, f 
REPT1 NO. 02 6967 
CONTRACT: AFJ3 600 �lSl? 

UNCLASSIFIED REPORT 
RELEASE OR ANNOUNCEMENT TO FOREIGN GOVERNMENTS ORTHEIR 
NATIONALS JS NOT AUTHORIZED• 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: <•G"OUNO SUPPORT EQUIPMENT, BOOST GLIDE 
VEHICLESI, t•BOOST GLIDE VEHICLES, GROUNO SUPPORT 
EQUIPMENT), DESIGN1 STRUCTURAL PROPERTIES, 
TRAN5PORTATJON 1 PRODUCTION, CHECKOUT PROCEDURES, 
LAUNCHING S[TESt MECHANICAL PROPERTIES, ENVIRONMENT, 

LOAD 015TRIBUTtON 1 HANOL1NG 1 SAFETY, MlLlTARY 
REQVJREMENTS, WEIGHT, COMPATIBILITY (U) 

JOENTlflERS: X•20 SPACECRAFT (U) 

THIS DOCUMENT CONTAlNS THE STRUCTURAL DESIGN 
CRITERIA NECESSARY TO o�stGN THE AERO-SPACE 
GROUND EQUIPMENT (AGE) FOR THE OYNA•SOAR 
STEP J GLlDER, THE BOOSTER/GLIDER TRANSITION, AND 
THEIR COMPONENTS, THE AERO-SPACE GROUND 
EQUIPMENT CATEGORy lNC�UDES ALL EQUIPMENT USED TO 
TRANSPORT, HANDLE, ANO SERVICE THE GLlDERt THE 
BOOSTER/GLIDER TRANSITION, AND THEIR COMPONENTS• 
THIS DOCUMENT IS LIMITED TO INFORMATJON REQUIRED TO 
DEFINE ENVIRONMENT, LOADS, AND MATERIAL ALLOWABLES 
NECESSARY FOR STRUCTURAL DESIGN OF AGE. IT ALSO 
PRESENTS REQU1REHENTS FOR STRUCTURAL SUBSTANTIATION 

OF AGE. tAUTHORl (Ul 

UNcLASSJFIEO 015�16 



UNCLASSIFIEO 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16· 

AD•��O 731 
BOEING CO SEATTLE WASH 
COMMENTS ON HEAT TRANSFER TESTING EXPERIENCE GAINED 

ON X•20 PROGRAM, IU) 
DEC 63 31P GAZ,J. : 

REPT• NO, D2 809�9 
CONTRACT: AF33 6S7 7132 
MONITOR: IDEP S56 00 00 OOC6 01 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST GLIDE VEHICLES, HEAT TRANSFER), 
(•HYPERSONIC WJND TUNNELS, HEAT TRANSFERl1 HODEL TESTS, 
TEST fACILlTIES, SELECTION, TURBULENT BOUNDARY LAYER, 
DIGITAL SYSTEMS, RESEARCH PROGRAM ADMINISTRATION, 
HYPERSONIC CHARACTERISTICS, PAINTS, THERHAL STRESSES, 
OPTICAL COATINGS, HONlTORS IU) 

IDENTIFIERS: JOEP, X•20 SPACECRAFT (U) 

THE COMMENTS IN THIS DOCUMENT RESULT FROM 
EXPERIENCE GAINED BY CONDUCTING HEAT TRANSFER TESTS 
ON DYNA SOAR (X•20• MODELS JN VARIOUS 
HYPERSONIC AND HYPERVELOCITY TUNNELS OV R SEVERAL 
YEARS. SUCH SUBJECTS AS PRE-TEST ANALYSIS, 
TECHNICAL PLANNING, FACILITY CHOJCE, AND MONtTORtNG 
TEST ARE OlSCUSSED. THE CAPABILITIES OF NINE WIND 
TUNNEL FACILITIES ARE COMPARED FROM THE STANDPOINT OF 
HEAT TRANSFER TESTING. THE SUBJECTS Of HEAT SENSOR 
LOCATION► THERMOCOUPLE SPOTWELDJNG, AND DATA

RECORDING ALSO ARt TREATED• (AUTHOR) (U, 

UNCLASSlflED OlS�lo 



UNCLASSIFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015�16 

A0--1-+39 662

FRANKFORD ARSENAL PHILADELPHIA PA 
PROPELLANT ACTUATED DEVICES. 

DESCRIPTIVE NOTE: PROGRESS REPT., NOV-DEC 63• 
DEC 63 86P 

MONITOR: AFA 91 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: 

CU J 

DESCRIPTORS! (•EXPLOSIVE ACTUATORS t ABSTRACTS), 

!•PROPELLANTS, ASSTRACTS) 1 <•CARTRIDGES (PAOi i 

ABSTRACTS>, (•ABSTRACTS, SCIENTIFIC RESEARCH), SAFETY 
DEVICES, ROCKET MOTORS CSOLID PROPELLANT), ROCKET MOTORS 
(HYBRID PROPELLANT), DELAY ELEMENTS IEXPLOSIVEI, FUZES. 
(ORDNANCE), CATAPULTS, EJECTION, EJECTION SEALS, 
AUTOMATION, 80MB EJECTORS, GAS GENERATING SYSTEMS, LIFE 
RAfTS, AIR-SEA RESCUES, PARACHUTES, MANNED SPACECRAFTCUJ 

IDENTIFIERS: PROPELLANT ACTUATED DEVICES (PAD>, HJLD 
DETONATING FUZE (HOF), X-20 SPACECRAFT (U) 

CONTENTS: HIGH TEHPERATURE PROPELLANTS FOR 
CREW ESCAPE SYSTEM ROCKETS: fEASJBILITY Of 
A HYBRID ROCKET fOR CREW ESCAPE CAPSULE 
APPLICATJON; PROPELLANT ACTUATED DEVICES IN 
SPACE ENVJRONMENTI CLOSE TOLERANCE DELAYi 
ANCILLARY COMPONENTS FOR ESCAPE SYSTEMS: 
HILO DETONATING fUSE (MOfl: COMPONENTS FOR 
ELECTRICALLY INITIATED EsCAPE SYSTEHs; CO
AXIAL CATAPULT! TIME DELAY MECHANISM; 
DYNA�SOAR TECHNICAL ASSJSTANCEi XH18 GAS 
GENERATOR: CHARACTERJSTICS OF DYNAMIC SEALS, 
SEALING MATERIALS, ANO SEALING TECHNIQUES FOR 
PADi IMPROVED PROPELLANTS ANO PRJHERS FOR 
PAO APPLICATIONS: INVESTIGATJON OF RECENTLY 
DEVELOPED MATERIALS ANO HANUfACTURING 
TECHNIQUES FOR APPLICATION TO PAD: 
IMPROVEMENT OF PAD TO ELIMINATE TOXIC 
PROPELLANT GASES 12 REPORTS)! MEDJUH 
PERf0RMANCE MINIATURE INJTIATORi DEVELOPMENT 
OF BALLISTIC REEL; GUN LAUNCHED ROCKET: 
ROCKET ALTITUDE SENSING AND THRUST 
OIRECTION CONTROL: DEVELOPMENT Of TWENTY
MAN LIFE RAFT INFLATOR; HEAVYDUTY 
PYROTECHNIC DELAY REErlNG LINE CUTTER: ANO 
BOMB EJECTOR CARTRIDGE FOR HAU-12/A BOMB 
RACK• 

UNCLASSIFIED 

I U) 

OIS'tl6 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 01S'116

AD--'138 11'1 
BOEING CO SEATTLE WASH 
CERAMIC FIBER HIGH TEMPERATURE THERMAL INSULATION 
DEVELOPMENT. (UI 

NOV 62 37P PERKOWSKI,W, Se 
REPT, NO, DZ 80755 
CONTRACT: Af33 657 7132 
MONITOR: IDEP so1.�'f,lS, □ D-C6-0l 

UNCLASSIFIED REPORT 
AVAILABILITY: MICROFILM ONLY AFTER ORIGINAL COPIES 
EXHAUSTED, 

SUPPLEMENTARY NOTE: 

DESCRJPTORS: (•CERAMIC FIBERS1 THERMAL INSULATION), 
(•THERMAL INSULATION• CERAMIC FIBERS), OXIDES, ALUMINUM 
COMPOUNDS, SILICON COMPOUNDS, DIOXIDES, ZIRCONIUM 
COMPOUNDS, HEAT•RESlSTANT MATERIALS, YTTRIUM COMPOUNDS,· 
MANUFACTURING METHODS (UJ 

IDENT!FtERS: IDEPt ALUMINUM OXIOE, SILICON OlOXIDE t 

ZIRCONIUM OXIDE, YTTRIUM OXIDE, X-20. SPACECRAFT (U) 

THIS REPORT SUMMARIZES THE RESULTS OF DEVELOPMENT 
WORK PURSUED TO PROVIDE A THERMAL INSULATION MATERIAL 
FOR THE X•2u (DYNA-SOAR) VEHICLE BY EXPANDING 
ANO REFINING EXISTING 60EINGDEVELOPED PROCESSES FOR 
FIBERING ALUMINA AND ZIRCONIA BY HYOROSOL EVAPORATION 
TECHNIQUES, THE PHILOSOPHY USED IN THE DESIGN or A 
FIBERING �PPARATUS JS PRESENTED, ALONG WITH THE 
OPERATIONAL PROCEDURES EMPLOYED, THE RESULTS OF A 
STATISTICAL STUDY OF THE PROCESS VARIABLES AFFECTING 
BOTH QUANTITY AND QUALITY Of FIBERS PRODUCED ON THE 

APPARATUS ARE DESCRISED• SELECTED THERMAL ANO 
MECHANICAL PROPERTIES OF Fl6ROUS PRODUCTS ARE 
PRESENTED, AND SOME COMPARISON OF SIMILAR MATERIALS 
OBTAINED rRoM OTHER COMPANIES JS HAO£, (AUTHOR) 

UNCLASSIFIED 

( u) 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015ql6 

Ao-q35 J89 
GARRETT CORP LOS ANGELES CALIF AlRESEARCH MFG DIV 

CORROSION STUDIES OF ETHYLENE GLYCOL-WATER SOLUTIONS 

INHI�ITED IN ACCORDANCE WITH BOEING SOURCE CONTROL 

DRAWING JD-20917• REV, Gt (UI 
AUG 62 1�P MASTERS,D, S. :TANZA,G, r, I 

CRAWFORo.v. K, ; 

REPT, NO, 0Sll6R 

UNCLASS(FIED REPORT 

NOFORN 
SUPPLEMENTARY NOT�: 

DESCRJPTORS: (.BOOST-GLIDE VEHJCLES, cOOLJ�G>. 
(•CORROSION, G�YCOLSl 1 COOLING + VENTILATING 
EQUIPMENT, HYDROG�N. LIQUID COOLE0 1 WATER, 
MATERIALS, HEAT EXCHANGERS, CORROSION INH18JTION 1 

ETHYLENES (Ul 

IOENTJFJERS: 1962, X-20 SPACECRAFT, TRIETHANOLAHINE 
PHOSPHATE. SODIUM MERCAPToBENZOTHloZoLE, ETHYLENE 

GLYCOL (U) 

THE INrllBJTED ETHYLENE GLYCOL-WATER SOLUTION 
CONTEMPLATEO FOR USE lN THE HYDROGEN COOLING SYSTEM 

OF THE X-2 □ DOES NOT INDUCE CORROSION ON OR ATTACK

ANY Of THE CONTEMPLATED MATERIALS WHICH WILL BE JN 

CONTACT �ITH THE ETHYLENE GLYCOL�WATER SOLUTION. 
PURE NICKEL IS THE SJNGLE MATERIAL THAT WAS SHOWN 
TO BE UNSTAT[SFACTORY FOR USE �JTH THIS SOLUTION. 

(AUTHOR) (U) 

UNCLASSlflED 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 01S�16 

Ao-qJS 128 
GARRETT CORP LOS ANGELES CALIF AIRESEARCH MFG DlV 
HYDROGEN CCOLJNG EQUJP�ENTS BOEING X-20 (OYNASOAR) 
SPACE GLIDER. (U) 

OESCRJPTIVE NOTE: MONTHLY PROGRESS REPT. N01 16 FOR FEB 
631 

MAR 63 IV 
REPT1 NO. OS lSq R 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST-GLIDE VEHICLES1 COOLING), (•COOLING 
+ VENTJLATJNG EQUlPM�NT, HYDROGEN), SPACECRAFT CABINSt

GLYCOLS• PUMPS, TEMPERATURE, HYDROGEN, PRESSURE
REGULATORS, HEAT EXCHANGERS, COMPRESSORS, CHECK VALVES, 
FANS, CRYOGENICS, HALOCARBON PLASTICS, PLASTIC SEALS,

SCHEDULING, TESTS, LIQUID COOLED (U) 
IDENTIFIERS: 1963, TEFLON 1 X-20 SPACECRAFT CUI 

UNCLASSl�IEO 015q16 



UNCL.ASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 01S�l6 

AO•'f3'+ 728 
BOEING CO StATTLE WASH 
EVALUATION OF SATEL.LITE 19 HIGH TEMPERATURE BEARINGS• 

APR 6'f '+SP 

REPT, NO. 02 20'+18 1 
ARMSTRONG 1 C• S1 ; 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

( u) 

DESCRIPTORS: (•BALL BEARINGS, BOOST-GLIDE VEHICLES), 
(•ELEVONS1 BOOST•GLIDE VEHICLES), C08ALT·ALLOYS 1

CHROMIUM ALLOYS, TUNGSTEN ALLOYS, ATTACHMENT, HALOCARBON 
PLASTICS, SPECJFlCATIONS, TESTS, ACCEPTABILliY 1 

PERFORMANCE IENGINEERINGl, MECHANICAL PROPERTIES, 
STAINLESS STEEL, SEALING COMPOUNDS, FR1CTJON 1 LIFE 
EXPECTANCY, LOADING (MECHANICS), ABLATION, MISALIGNMENT, 
�ON-DESTRUCTIVE TESTJNG (U)

IDENTlFJERs: 196'+, HAYNES STAR-J METAL, x-20 
SPACECRAFT, TEFLON, HAYNES SATELLITE ALLOY NO, 19 CU) 

NINETEEN, FOUR INCH BORE, TORQUE TUBE TYPE 1 HIGH 
TEMPERATURE BALL BEARINGS WERE EVALUATED IN LOAD 
SPECTRUM AND LIFE TESTS AT TEMPERATURES RANGJNG FROM 
1000 TO 1700 t• THE BEARINGS, WHICH WERE

DESIGNED FOR THE INBOARD EL.EVON HINGE OF THE X•20 
VEHICLE, WERE CONSTRUCTED WITH RACES OF HAYNES 
STELLITE 19 AND HAD BALLS HADE Of HAYNES STAR 
J METAL• IN ADDITION THEY WERE PROVIDED WITH 
ABLATIVE SEALS CONSTRUCTED OF TEfLON AND STAINLESS 
STEEL TO RETAIN MlL-L-7870 OIL ANO TO PROTECT THE 
BEARING FROM DIRT DURING NORMAL TEMPERATURE HANDLING, 
SPHERICAL SECTIONS WERE INCLUDED IN THE BEARING 
ASSEMBLY TO ALLOW SELF•ALIGNMENT. THESE BEARINGS 
WERE EVALUATED IN THE BOEING UNIVERSAL BEARING 
MACHINE AT RADIAL LOADS FROM 2000 TO 37 1 000 LB, AND 
AN OSCILLATORY MOVEMENT OF =10 DEGREES AT 20 CPH, 
LIMIT LOADS �ERE DETERMINED AT 1000, 1200, l�OO t 

1600 AND 1700 r AND LOAD LIFE CURVES WERE 
ESTABLISHED AT 1000 1 1�00 AND 1700 F, THE SEARINGS 
EXCEEDED X•20 OESJGN LOAD REQUIREMENTS WJTHOUT 
FRICTION COEFFICIENTS INCREASING TO OVER ele THE 
TEFLON SECTJONS OF THE ABLATIVE SEALS VAPORIZED 
WITHOUT CAUSING ANY JAHMJNG Of THE BEARING, THE 
STAINLESS STEEL SNAP RINGS IN THE SEAL ASSEMBLY WERE 
CORRODED DUE TO THE OECOMPOSIT10N PRODUCTS OF THE 
TEFLON. !AUTHOR) ·(UI

UNCLASSIFIED 0lS't16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• OIS�l6 

AD-�3'4 157 

BOEING CO SEATTLE WASh 
DYNA-SOAR MANUFACTURING PLAN, 

DEC 6l 3�3P �EEKS,L, K, 

REPT• NO, 02 80715 
CONTRACT: AF33 6S7 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

'u) 

DESCRIPTORS: l•BOOST•GLIDE VEHICLES, HANUFACTURJNG 

METHODS), (•LAUNCH VEHICLES (AEROSPACE), MANUFACTURING 
METHODS), MACHINE TOOLS, GUIDED HISSJLE COMPONENTS, 

PRODUCTION, PROCUREMENT, PROCESSING, MANAGEMENT 

ENGINEERING, CONTROL, COSTS, CONFIGURATION, SCHEDULING, 

QUALITY CONTROL, INSTALLATION, PERFORMANCE 
(ENGINEERING), RELIABILITY, TEST FACILITIES, MACHINE 

SHOP PRACTICE, RESEARCH PROGRAM ADMINISTRATION, GROUND 

SUPPORT EQUIPMENT, DESIGN CU) 
IDENTIFIERS: 1963 1 X-2 □ SPACECRAFT (U) 

UNCLASSIFIED OlS'+lb 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL No. 015�16 

A0-�3q 119 
CHANCE VOUGHT CORP DALLAS TEX 

X-20 NOSE CAP TZM MOLYBDENUM FINAL MECHANICAL
PROPERTIES REPORT,

NOV 63 62P EDWARDS1R• G. : 
REPT• NO. 311 23 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: SUBCONTRACT TO BOEING CO,, 
SEATTLE, WASH, CONTRACT AF33 657 71321 

( u ) 

DESCRIPTORS: ( ♦ BOOST-GLIDE VEHICLES, NOSE CONES), 
(•MOLYBDENUM ALLOYS, MECHANICAL PROPERTIES), TITANIUM 

ALLOYS, ZIRCONIUM ALLOYS, TENSILE PROPERTIE5 1 HIGH• 
TEMPERATU�E RESEARCH, MANNED SPACECRAFT, RESEARCH PLA(U) 

IDENTIFIERS: 1963,X-20 SPACECRAFT, MOLYBDENUM ALLOY

TZM (UJ 

UNCLASSIFIED 



UNCLASSIFIED 

DOC R�PORT BIBLIOGRAPHY SEARCH CONTROL NO• □ 1S�l6 

AD-'13'1 DJJ 
BOEING CO SEATTLE �ASH 
EMITTANCE IMPROVEMENT COATING DEVELOPMENT FOR 

REFRACTORY ALLOYS, 

DEC b3 1V KERLEE1C• E• I 

REPT• NO, 02 81110 
CONTRACT: AF33 6S7 7132 

UNCLASSJFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: ,.aoosT-GLIDE VEHICLES, REFRACTORY 
COATINGS), l•COATINGS1 EMISSIVITY>, SILICIDES1 
MANNED SPACECRAFT, RESEARCH PLANES, MOLYBDENUM 

ALLOYS1 TITANIUM ALLOYS, ZIRCONIUM ALLOYS, NIOBIUM 
ALLOYS, METAL COATINGS, NICKEL, CARBIDES, 
TITANIUM COMPOUNDS, SILICON COMPOUNDS, COBALT, 

CHROMIUM, OXJDAT10N 1 TEMPERATURE 
lDENTlFIERs: 19631 FLUIDIZED BED, x-20 SPACECRAFT, 

MOLYBDENUM ALLOY TZM, MOLYBDENUM ALLOY □ ,STl 1

NIOBIUM ALLOY FS-82 1 NJOBJUH ALLOY 0•36 

UNCLASSIFIED 

( u} 

( u) 

( u) 

015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, OlS�lo 

AD-�l� 027

SUNDSTRAND AVJATION•DENVER COLO 
X•20 IOYN•SOAR) ACCESSORY POWER UNIT. CU) 

DESCRIPTIVE NOTE: MONTHLY STATUS REPT. 1•31 HAR 63� 
HAR 63 1V 

REPT• NO. 0SR18 

UNCLASSJrlEO REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: 1•BOOST-GLIDE VEHJCLES, AUXILIARY POWER 

PLANTS), GAS TURBINES, GAS TURBINE REGENERATORS, GEARS, 
COHBUSTJON CHAMBERS, HYDRAULIC PRESSURE PUMPS, HEAT 
EXCHANGERS, VALVES, ELECTRONIC EQUIPMENT, CONTROL 
SYSTEMS, GENERATORS, TACHOMETERS, BY-PASS VALVES, 
COMBUSTION PRODUCTS, TEMPERATURE, RELIABILITY, THRUST. 
BEARINGS, CONTAINERS, TURBINE PARTS, GAS TURBINE BLADES, 
FAILURE (MECHANICS), BRAKES, TURBINES, PNEUMATIC 
VALVES (U) 

IDENTIFIERS: X-20 SPACECRAFT (U) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015�16 

AD-qJq 02� 

BOEING CO SEATTLE WASH 
X-2 □ TRUSS INTERNAL LOADS CALCULATION PROCEDURE, (U) 

HAR 6q !Jqp GRISHAH 1 A• Fe : 

REPT, NO, D2 a12q2 
CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: <•BOOST-GLIDE VEHICLES, AIRFRAMES>, 

STRUCTURES, DEFLECTION, MATHEMATICAL MODELS, WINGS, 
BEAMS (STRUCTURAL), MECHANICAL PROPERTIES, MATRIX 
ALGEBRA, ELASTICITY, LOAD DISTRIBUTION, SHEAR STRESSES, 
STRESSES1 AIRCRAFT PANELS, MOMENTS, LOADING 

IMECHANlCS) (U) 

IDENTIFIERS: 196�, TORSION, X•20 SPACECRAFT IU) 

THE APPROACH IS PRESENTED TO THE PROBLEM OF 

OBTAINING DEFLECTIONS AND INTERNAL LOADS FOR X•20 
GLIDER TRUSS STRUCTURE SUBJECTED TO EXTERNAL LOADS 
AND THERMAL GRADIENTS. THE FORMULATION OF 
CLASSICAL STRUCTURAL ANALYSIS THEORY IN MATRIX 
ALGEBRA TERMINOLOGY IS DESCRIBED ALONG WITH 
METHODOLOGY DEVELOPED FOR APPLYING THE FORMULATION TO 

THE TRUSS STRUCTURE. INCLUDED JS A DISCUSSION OF 

(II THE REPRESENTATION OF PHYSICAL ANO GEOMETRIC 
PROPERTIES OF THE STRUCTURE IN MATRIX FORHi (2) 

EXECUTION OF FORMULATED MATRIX EQUATIONS! (31 

TECHNJQUES FOR OPERATING WITH PARTITIONS OF MATRICES 
WHE�E THE HATRJ,ES ARE LARGER THAN PRESENT COMPUTER 

PROGRAMS CAN HANDLE, (�) CHECKS NECESSARY TO 

INSURE VALIDITY OF ALL SOLUTIONS OBTAINEOi (S) 
USE OF UNIT LOAD SYSTEMS TO REDUCE COMPUTER EXPENSE 
AND PROVIDE AND ECONOMICAL TOOL FOR PARAMETER 

STUDIESi (61 CHOICE OF INPUT ANO OUTPUT DATA 
FORMS AND FORMATS. THE DEFLECTIONS ANO INTERNAL 
LOADS PROGRAM COUPLES DIRECTLY TO THE EXTERNAL LOADS 
PROGRAM SO THAT A CHECKED SOLUTION FOR ALL MEMBERS IN 

THE TRUSS lS OBTAINED DIRECTLY FROM EXTERNAL PRESSURE 
DATA WITHOUT REQUIREMENTS FOR ENGINEERING OtRECTlON 

OR INPUTS• (AUTHOR) (U) 

UNCLASSIFIED 015�16 



UNcLASSIFJED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 01S'116 

AO•'l3'+ 007 

BOEING CO SEATTLE WASH 
CRITERIA FOR GROUND TESTING AND EVALUATING THE TEST 
RESULTS OF DYNA SOAR STRUCTURAL D HONSTRATOR• NOe 'I 
NOSE CAP, 

AUG 62 1 V

REPT, NO. 3 1'+000 2R'+S 
CONTRACT: AFJJ 657 7132 

EOWARDS,R, G, i 

UNCLASSIFIED REPO�T 
AVAILABILITY: HlCROFJLM ONLY AFTER ORIGINAL COPIES 
EXHAUSTED• 

SUPPLEMENTARY NOTE: 

I U) 

DESCRIPTORS: (•BOOST�GLJDE VEHICLESt NOSE CONESJ, 
(•NOSE CONES, MANNED SPACECRAFT), ENVIRONMENTAL TESTS 1 

PERFORMANCE tENGINEERJNGI, SJMULATJON 1 GRAPHITE, 
ZIRCONJUH COMPOUNDS, OXIDES, PJNS (MECHANICALJ 1 STYRENE 

PLASTICS (U) 
lOENTlF[ERs: 1962, NOSE CAPS, x-20 SPACECRAFT, 
ZIRCONIUM OXIDE IU) 

THIS REPORT EXTA�LISHES THE CRITERIA FOR GOUND 

TESTING ANO EVALUATING THE TEST RESULTS FOR THE NO, 
'+ STRUCTURAL DEMONSTRATOR NOSE CAP• THIS 
IS A PART OF THE DYNA SOAR NOSE CAP 
DEVELOPMENT PROGRAM 1 ( AUTHOR l ( U) 

UNCLASSIFIED 01S�l6 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY 

A0-�3� 005 

SEARCH CONTROL NO, 015�16 

BELL AEROSYSTEMS CO BUFFALO N Y

REACTJON CONTROL SYSTEH PROJECT X-20 CDYNA-SOARI (U) 

DESCRIPTIVE NOTE: PROGRAM STATUS REPT1 23 NOV-12 DEC 

63 • 

DEC 63 lSP 
REPT, NO, 8233 933017 

UNCLASSfFIEO REPORT 

NOFORN 

SUPPLEMENTARY NOTE: IN COOPERATION WITH BOEING CO,, 

SEATTLE, WASH, 

DESCRIPTORS: C•BOOST-GLIDE VEHICLES, ATTITUDE CONTROL 

SYSTEMS], <•ATTITUDE CONTROLS SYSTEMS, BOOST-GLIDE 

VEHICLES), CONTROL JETS, THRUST, COMBUSTION CHAMBERS, 

INSTALLATION, FUEL TANKS, RELIABILITY, PERFORMANCE 

(ENGINEERING), WEIGHT, SPECIFICATIONS, ACCEPTABILITY, 

SCHEDULING, HYDROGEN PEROXIDE, VALVES, PIPES (U) 

IDENT1FI£Rs: 1963, x-20 SPACECRAFT (U) 

UNCLASSIFIED 0lS�lb 



UNCLASSIFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, OISql6 

AD-�lq ODD 
BOEING CO SEATTLE WASH 
DYNA SOAR NOSE CAP, THERMAL ANALYSIS OF THE NO, q 
STRUCTURAL DEMONSTRATOR• IU) 

JUN 62 JV HENSEN,C, C, :EDWARDS,R, G, 

REPT, NO, 3 JqQOO 2R39 
PROJ: 3 1�000 2R39 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE:_ 

DESCRIPTORS: (•BOOST•GLIDE VEHICLES, NOSE CONES>, <•NOSE 

CONES, TEMPERATURE), STRUCTURES, MATHEMATICAL ANALYSIS, 
MANNED SPACECRAFT, RESEARCH PLANES, REFRACTORY 
MATERIALS, HEAT SHIELDS, HEAT TRANSFER IU) 

IOENTIFJERs: 1962, x-20 SPACECRAFT IU) 

THE MAXlHUM TEMPERATURES EXPERIENCED BY THE NO, � 

STRUCTURAL DEMONSTRATOR NOSE CAP ASSEMBLY ARE 
AS FOLLOWS: MAXIMUM TEMPERATURE ON THE HEAT SHIELD 

WAS 2362 F AND OCCURED ON THE FORWARD HOLYDENUM 
FACE AT 57 MIN, AFTER START OF RE-ENTRY FOR THE 

EQUILIBRIUM GLIDE MISSION, THE REAR FACE 
MAXIMUM WAS 1B00 F• IN THE MOLYBDENUM RING AND 

CLAMP THE MAXJMUM TEMPERATURE WAS COMPUTED AS 2008 
F, THIS OCCURRED 56,0 MIN, AFTER START OF RE-ENTRY 

FRO THE EQUJL!BRlUH GLIDE RE-ENTRY MISSION. 
MAXIMUM LUG TEMPERATURE �AS 1880 F, THIS IS 

REPRESENTATIVE OF THE MAXIMUM TEMPERATURES EXPECTED 
FOR THE RENE' TRUSS ATTACHMENTS, !AUTHOR) (UI 

UNCLASSIFIED 01S�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 01Sql6 

AD-�33 993 

CHANCE VOUGHT CORP DALLAS TEX 

VERIFICATION TEST PLAN FULL SCALE X-2□ NOSE CAP 

ASSEMBL[ES, X-2 □ IDYNA SOAR) NOSE CAP, IU) 
JUN 63 lV ALVIS,Ee Pe : 

REPTt NO. 3 1qooo 3R28 REV• A 

UNCLASSIFIED REPORT 

NOFORN 
SUPPLEMENTARY NOTE: SU6CONTRACT TO BOEING co., 

SEATTLE, WASH., CONTRACT AF33 6S7 7132 ■ 

DESCRIPTORS: (•BOOST•GLIDE VEHICLES, NOSE CONES), (•NOSE 
CONES, ENVIRONMENTAL TESTSlt <•ENVJRONHENTAL TESTS, 

SJMULATI0Nl 1 MANNED SPACECRAFT, GRAPHJTE 1 ZIRCONIUM 
COMPOUNOS, OXIDES, PERFORMANCE (ENGINEERING) (UI 

IDENTIFIERS: 1963, X•20 SPAC�CRAFT, NOSE CAPS, 

ZIRCONIUM OXIDE CU) 

ENVIRONMENTAL TESTING AS SPECIFIED IN THIS TEST 

PLAN JS A CONTINUATION OF THE DYNA SOAR NOSE 
CAP DEVELOPMENT PROGRAM. THE ENVIRONMENTAL 

TESTING PRESENTED IN THIS TEST PLAN JS INTENDED TO 

DEMONSTRATE THE CAPABILITY OF FULL SCALE VERIFICATION 

NOSE CAP ASSEMBLIES TO �ITHSTAND THE ANTICIPATED 
MAXIMUM FLIGHT ENVIRONMENTS OF ONE X�20 FLIGHT. 

·IN ADDITION, THE ANTICIPATED HUMIDITY ANO LOW
TEMPERATURE CONDITIONS DURING SHIPMENT WILL BE

SIMULATED ON ONE NOSE CAP• IAUTHOR) CUJ 

UNCLASSIFIED 0lS�l6 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL No. 01sq16 

AD•'i33 9'i0 
BOEING CO SEATTLE WASH 
LAUNCH CONTROL EQUIPMENT BREADBORO DEVELOPMENT 

Pl<OGRAM, 
HA� b'i BSP SHAWVER,Ge Ee : 

REPT• NOe 02 81073 
CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 

NOfORN 
SUPPLEMENTARY NOTE: 

'u) 

DESCRIPTORS: (•BOOST-GLIDE VEHICLES, GROUND SUPPORT 
EQUJPMENTI, (•GROUND SUPPORT EQUJPMENT1 
lNSTRUHENTATJONl, (•LAUNCHING SITES, INSTRUMENTATION), 
CONTROL SYSTEMS, MONITORS, DISPLAY SYSTEMS, CONTROL 
SIMULATORS, LlQUlfJED GASES, NITROGEN, HYDROGEN• 
MAJNTENANCE, LAUNCHING, ELECTRONIC EQUIPMENT, CHECKOUT 

EQUIPMENT, CONTROL PANELS, TRANSPORTATION IU) 
IDENTJFJERs: 196�, x-20 SPACECRAFT, LAUNCH CONTROL 

EQUIPMENT (U) 

UNCLASSIFIED 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 01S'fl6 

AD•'f3.3 988 
BOEING CO SEATTLE WASH 
CRYOGENIC OJAPHRAGH MATERIAL DEVELOPMENT, 

63 37P HOLHES,HENRY 

REPT• NOe 02 80286 

CONTRACT: AF33 600 'f1Sl7 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•BOOST•GLIDE VEH[CLESt FUEL TANKS), 

C•OJAPHRAGMS (HECHANIC5) 1 CRYOGENICS), INFLATABLE 
STRUCTURES, LIQUEFIED GASES, HALOCARBON PLASTICS 1

LAMINATES, LAMINATED PLAT[CS, MANNED SPACECRAFT, 

( u) 

RESEARCH PLANES IU) 
IDENTIFIERS: 1963, X•2 □ SPACECRAFT, EXPULSJON 

BLADDERS (U) 

THIS REPORT COVERS THE WORK ACCOMPLISHED UNDER THE 

DYNA-SOAR PROGRAM IN THE MATERIALS EVALUATION OF 
CRYOGENIC DIAPHRAGMS. THE MAJORITY OF WORK 
PWERFORHED WAS CENTERED AROUND TESTING OF VARIOUS 
TEFLON LAMINATE CONFIGURATIONS AND THE VARIABLES OF 
FABRICATING TH( LAMINATES• FLEX LIFE AT CRYOGENIC 
TEMPERATURES AND PERHEABILITY WERE ESTABLISHED AS THE 
T�O MAIN CRITERIA POINTS. (AUTHOR) (UI 

UNCLASSIFlEO □ 1S'fl6



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015'116

AD-'133 9'i 1 
CHANCE VOUGHT CORP DALLAS TEX 
DYNA•SOAR HETS NOSE CONE STRUCTURAL DESIGN DATA AND 
MATERIALS ALLQWABLES TEST PLANt (U) 

FEB 6'i 12P BAYLOR,Re N• I

REPT• NO. AST E0Rl2863 1 AST311 3 REV. B 

UNCLASSIFIED REPORT 
NOFOf'(N 

SUPPLEMENTARY NOTE: SUBCONTRACT TO BOEING C0, 1 

SEATTLE, nASHINGTONe CONTRACT AF33 657 7132• 

DESCRIPTORS: (•BOOST•GLlDE VEHICLES, NOSE CONES), <•NOSE 
CONES, MATERIALS). STRUCTuREs, MATHEMATICAL ANALYSIS, 
DESIGN, TESTS. DOCUHENTAT[ON, INDEXES, TABLES, MANNED 
SPACECRIFT, RESEARCH PLANE, MECHANICAL PROPERTIES 1 

MOLYBDENUM ALLOYS. TITANIUM ALLOYS, ZIRCONIUM ALLOYS, 
GRAPHITE, ZIRCONIUM COMPOUNDS, ALUMINUM COMPOUNDS, 

OXIDES (Ul 
IOENTJFJERS: 1962 1 X-20 SPACECRAFT, MOLYBDENUM ALLOY 

TZH ( u) 

UNCLASSIFIED OJSi.+16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�1b 

AD•tt33 937 
CHANCE VOUGHT CORP DALLAS TEX 

X•20 (DYNA SOAR> NOSE CAP HYPERTHERHAL TEST 

APPARATUS, DESCRIPTIVE REPORT, 
DEC 63 26P GOOONIGHT,F• He I 

REPTe NO. 311 11 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE! 

I U) 

DE5CRIPTOR5: !•MANNED SPACECRAFT, NOSE CONES) 1 l•NOSE. 

CONES, HANNEO SPACECRAFT>, TEST fACILITIES 1 HEATERS, 
REENTRY VEHICLES, HEAT, OXIDATION, FLAMES, HEAT 

TRANSFER, HEAT SHIELDS, TEMPERATURE, MEASURING DEVICES 

<ELECTRICAL + ELECTRONIC) IU) 

lDENTIFJtRs: x-20 SPACECRAFT (UJ 

A HYPERTHERMAL TEST APPARATUS WAS CONTRUCTEO AS A

TOOL FOR USE IN DEMONSTRATING THE INTEGRITY OF THE 

X-20 (DYNA SOAR) NOSE CAP• THE APPARATUS
PRODUCES REALISTIC SIMULATION OF X-20 RE•ENTRY
THERMAL ENVORONMENTS FOR ENVJRONHENTAL TESTING,

SIMULATED RE•ENTRY HEAT FLUXES ARE SUPPLIED BY

CONVECTION HEATING AND BY A RADIATION SHROUD WHICH
LIMITS THE HEAT RADIATED AWAY BY THE SPECIMEN•

CONVECTION HEATING IS SUPPLIED BY THE PRODUCTS Of
COMBUSTION Of OXGYGEN AND PROPANE, HEATING RATES
ARE CONTROLLED BY A VARIABLE FLAME TEMPERATURE TO
REPRODUCE THE TIME VARIATION Of NOSE CAP TEMPERATURES

THAT WILL BE EXPERIENCED BY THE FLIGHT ARTICLE.
ACOUSTIC AND BOUNDARY LAYER OXIDATION ENVORONMENTS
ARE ALSO SIMULATED. THE BURNER HAS BEEN IN

OPERATION SINCE JULY 1962 ANO HAS MET ALL DESIGN

OBJECTIVES, IAUTHORI (UJ 

UNCLASSIFIED DlS'flb 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

AD-�33 93S 
BOEING CO SEATTLE WASH 
CONVERSION ANO STORAGE EQUIPMENT-TEST INSTRUMENTATION 
SUBSYSTEM, GLIDER, (U) 

AUG 61 \JSP 

REPT• No. ID 81003 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: t•BOOST-GLIDE VEH1CLES 1 INSTRUHENTATlON>, 

MANNED SPACECRAFT, ELECTRONIC EQUIPMENT• 
SPECIFICATIONS, TEST EQUIPMENT, DATA PROCESSING SYSTEMS, 
DATA STORAGE SYSTEHS 1 DATA TRANSHJSSION SYSTEHS 1

PHOTOGRAPHIC RECONNAISSANCE, TRANSDUCERS, TEST METHODS, 

TELEMETER SYSTEMS, RESEARCH PROGRAM ADHlNSTRATlON (U) 
!DENTIF!ERS: 1961, X•20 SPACECRAFT IU) 

UNCLASSIFIED 01Sq16 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

Ao-q33 932 

SUNDSTRAND AVJATION-DENV�R COLO 

DYNA-SOAR ACCESSORY POWER UNIT DEVELOPMENT TEST 

STATUS, (UI 
APR 62 68P RAND,L, T, I 

REPT, NO, bOSR,6 

UNCLASSIFIED REPORT 

NOFORN 
SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST-GLIDE VEHICLESt AUXILIARY POWER 

PLANTS), TURBINE WHEELS, GAS TURBINES, SCHEDULING, 
VIBRATION, EXCITATION, METALS, GEARS, CONTAINERS, TESTS, 

COMBUSTION CHAMBER, CATALYST, VALVES, GENERATORS, 
TACHOHETERS, VIBRATION, TURBINES, HYDRAULIC PRESSURE 
PUMPS IU) 

IDENTIFIERS: 1962, X-2 □ SPACECRAFT (U) 

UNCLASSIFIED OlS�lo 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. OIS'tl6 

AD•'+33 930 

GARRETT CORP LOS ANGELES CALIF AIRESEARCH MFG DIV 

STATUS OF THE HYDROGEN COOLING EQUIPMENT X-20 (DYNA
SOAR) AS OF THE STOP WORK ORDER DATE DECEMBER ISt 

1963t 

JAN o't 73P 

REPT• NO. 0S2S2 

CHASEtA• e. I 

UNCLASSIFIED REPORT 
NOTICE: FOR REFERENCE ONLY AT EACH OF THEOOC 

OFFICES• THIS REPORT CANNOT BE SATISFAC•TORILY 
REPRODUCEOI (COPIES NOT SUPPLIED BY OOC) 

SUPPLEMENTARY NOTE: 

C U > 

DESCRIPTORS: (•COOLING + VENTILATING EQUIPMENT, MANNED 

SPACECRAFT), (•RESEARCH PLANES1 COOLING + VENTILATING
EQUIPHENTI, l•HYDROGENt COOLING +  VENTILATING 
EQUIPMENT), BOOST•GLIDE VEHICLES, DESIGN, GLYC0LS 1 

HYDRAULIC FLUIDS, DIGITAL SYSTEMS, RELIABlLITYt 

SPACECRAFT CABJN5 1 CRYOGENICS, CONTROL SYSTEMS, OXYGEN, 
NITROGEN, INDEXES, RESEARCH PROGRAM ADMINISTRATION CUI 

JOENTIFIERs: x-20 SPACECRAFT, 1963 (U) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DDC REPORT BI8LIOGRAPHY SEARCH CONTROL NO. 015�16 

AD .. �33 927 
SUNDSTRAND AVIATlQN .. DENVER COLO 

ACC�SSORY POWER UNIT FOR X-20 (DYNA•SOARI, 

JAN 63 99P 
REPT, NO. DSRl� lS 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

( u) 

DESCHIPTORS: l•BOOST .. GLIDE VEHICLES, AUXILIARY POWER 

PLANTS>, C•AUXILIARY POWER PLANTS, BOOST-GLIDE 

VEHlCLESI, (•ELECTRIC POWER PRODUCTJONJ BOOST .. GLIOE 
VEHICLES), MANNED SPACECRAFT, RESEARCH PLANES, BEARINGS, 
GEARS, COMBUSTION CHAMBERS, VALUES 1 CIRCUITS, CONTROL 

SYSTEMS, HYDRAULIC PRESSURE PUMPS, TURBINE WHEELS, 
HEATERS, LUBRICATION, CATALYSTS, HYDROGEN, OXYGEN (U) 

tOENTIFJERs: 19631 x-20 SPACECRAFT (U) 

UNCLASSIFIED 



UNcLASSIFlEO 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL. NOe D1S�16 

AD--'1.33 925 

LING-TEHCO-VOUGHT INC DALLAS TEX 
GRAPHITE rlNAL MECHANICAL PROPERTIES REPORT, 

NOV 63 lV EDWAROS1R• Ge I 
REPT• Na. 311 2� 

UNCLASSlrlED REPORT 
NOF'ORN 

SUPPLEMENTARY NOTE: SUBCONTRACT TO BOEING CO,, 
SEATTLE, WASH,, CONTRACT Ar33 657 7132• 

( u) 

DESCRIPTORS: (•BOOST-GLIDE VEHICLES, NOSE CONES), l•NOSE 

CONES, MANNED SPACECRAFT), GRAPHITE, MECHANICAL 
PROPERTIES, PERFORMANCE (ENGINEERING), COATINGS, SILICON 
PLASTICS, HOISTUREPROOFING, OEF'ORMATION, ELASTICITY, 
RESEARCH PLANES IU) 

IDENTIFIERS: 1963, X--20 SPACECRAFT, NOSE CAPS IU) 

THE PU"POSE OF THE TESTS REPORTED WAS TO ESTABLISH 
THE FINAL DESIGN MECHANICAL PROPERTIES OF RT0029 
IRVC) GRAPHITE FOR USE IN THE FINAL STRESS ANALYSIS 
OF THE X•20 NOSE CAP GRAPHITE STRUCTURAL SHELL, 
(AUTHOR) IUI 

UNCLASSIFIEO 01S�lb 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL No. a1sql6 

A0•'-433 92.3 

BOEING CO SEATTLE WASH 
FABRICATION OF MOLYBDENUM ALLOYS, 

DEC 63 IV ELROD,S. D. 
REPT• NOe 02 80273 

CONTRACT: Af'33 657 7132 

UNCLASSJflED REPORT 
NOF"ORN 

SUPPLEMENTARY NOTEi 

( u. 

DESCRIPTORS: l•BOOST•GLIDE VEHICLES, MOLYBDENUM ALLOYS>t 
(•MOLYBDENUM ALLOYS, MATERIAL FORMING), MANNED 
SPACECRAFT, RESEARCH PLANES, REFRACTORY COATINGS, 

MACHINING, HEAT TREATMENT, MECHANICAL PROPERTIES t 

WELDING, THERMAL JOINING, ARC WELDING, ELECTRON BEAMS,

TITANIUM ALLOYS1 ZIRCONIUM ALLOYS (U) 
!OENTIFJERs: 19631 x�20 SPACECRAFT, MOLYBDENUM ALLOY

lZM l U)

UNCLASSJf'JED 015'¼16 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 01��16 

AD-�33 86� 

SUNDSTRAND AVIATlON•OENVER PACO[MA CALIF 
ACCESSORY POWER UNIT FOR X-20(DYNA•SOAR), (U) 

DESCRIPTIVE NOTE: MONTHLY STATUS REPT, 1•30 APR 63, 
MAY 63 JSOP 

REPT, NO, DSR19 

UNCLASSJFIEO REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•BOOST•GLIOE VEHICLESt AUXILIARY POWER 

PLANTSl I MANNED SPACECRAFT, GEARS, COMBUSTION CHAMBERS, 
ROCKET MOTORS (LIQUID PROPELLANTl t CATALYSTS, PALLADIUM, 
CAPTJVE TESTS, HEAT EXCHANGERSt VALVES t OXYGEN, 
HYDROGEN, ELECTRONIC EQUIPHENTt GAS TURBINES, CONTROL 
SYSTEMS• TEMPERATURE CONTROL, PRESSUREt RESEARCH PROGRAM 
ADMINISTRATION, R£LIABILITYt QUALITY CONTROL, TESTS, 
SERVOMECHANISHS1 TRANSDUCERS (U) 

IDENTIFIERS: 1963, X•ZO SPACECRAFT IU) 

UNCLASSlFlED 015�16 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

AD-�33 82� 

WESTINGHOUSE ELECTRIC CORP LIMA OHIO 

X-20 DYNA-SOAR GLIDER, (U) 
DESCRIPTIVE NOTE: QUALIFICATION TEST STATUS REPT, FOR 

PERIOD ENDING 12 OEC 63, 

DEC 63 lV 

REPT, NO, l� 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•MANNED SPACECRAFT, ELECTRIC POWER 
PRODUCTION), (•ELECTRIC POWER PRODUCTION, GENERATORS),

(•GENERATORS, MANNED SPACECRAFT>. eoosT-GLIDE VEHICLES, 

VOLTAGE REGULATORS 1 TRANSFORHERS 1 PERFORMANCE 

IENGINEERING11 ELECTRICAL PROPERTIES, TABLES CUI 

IDENTIFIERS! 19631 X-20 SPACECRAFT (U) 

UNCLASSIFIED 01s�1� 



UNcLASSlfJED 

DOC REPORT BIBLIOGRAPH¥ SEARCH CONTROL NO, 01Sql6 

A0-�33 822 
TRW INC CLEVELAND OHIO 

DESIGN DEVELOPMENT TEST STATUS REPORT FOR REACTION 
CONTROL POWER COMPONENT• (U> 

OESCRJPTIVE NOTE: MONTHLY DESIGN DEVELOPMENT TESTING 
STATUS REPT, NO, � FOR PERIOD ENDING FEB 62 1 

HAR 62 2�P MONASTRA 1 J, C, IRICHARDS 1 R, 

E, iKUBICA 1 A, J, ; 

REPT, NO, ER�700 q 

UNCLASSJFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS! (•THRUST VECTOR CONTROL SYSTEMS 1 CONTROL 
JETSl1 (•PNEUMATIC VALVES, PERFORMANCE IENG1NEERINGl)1 
LlQUID ROCKET PROPELLANTS, HYDROGEN, OXYGEN, 

COMPATIBILITY, BIPROPELLANTS 1 OPERATION, IGNITION, 
NITROGEN, GAS GENERATING SYSTEMS, ROCKET MOTORS (LIQUID 
PROPELLANT>, COMBUSTION CHAMBERS, VALVES, FLIGHT CONTROL 

SYSTEMS, BOOST�GLJDE VEHICLES (U, 

JOENTJFIERS: 1962 1 REACTION CONTROL SYSTEH5 1 X•20 
SPACECRAFT (U) 

TESTING WAS PERFORMED ON THE BREADBOARD COMBUSTOR 
ASSEMBLY, THE BREADBOARD RIGHT ROLL THRUST CONTROL 
VALVE ASSEMBLY, THE BREADBOARD CONTROL BOX, THE 
BREADBOARD PlLOT CONTRO� VALVE, AND THE 81PROPELLANT 
CHAMBER PRESSURE CONTROL VALVE• IGNJT[ON OF THE 
MAIN PROPELLANTS WITH THE PJLOT CONCEPT WAS REALIZED 

WITH BOTH THE LJQUJO ANO THE GASEOUS CONCENTRIC 
INJECTOR DESIGNS, HAIN OXYGEN INJECTOR BURNOUTS 

APPEAR TO BE A RESULT OF HlGH 0/F RATIOS AT THE 
OXYGEN INJECTOR BECAUSE OF THELARGE OXYGEN FLOW 
BEING tNTROOUCED AT ONE POINT•· TESTS OF ALTERNATE 

DESIGNS ARE JN PROGRESS. THE COMPATlBILlTY OF THE 

PJLOT CONTROL VALVE AMPLIFIER AND THE PILOT CONTROL 
VALVE TORQUE MOTOR HAS BEEN ESTABLISHED, TESTING 

OF THE BlPROPELLANT VALVE IN AN EQUIVALENT NITROGEN 
ANALOG OF THE RCPC SYSTEM HAS BEEN COMPLETED AND 
HAS VERlrlED THE VALVE RESPONSE, THE HYDROGEN ANO 

OXYGEN VALVE OPENING OCCURS SIMULTANEOUSLY IN LESS 

THAN A HlLLtSECONO ANO CLOSES IN LESS THAN l 
MILLISECONDS WlTH A 6 TO 8 HJLLJSECOND HYDROGEN VALVE 

OVERRIDE ■ (AUTHOR) (U) 

UNcLASSifJEO 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL No. 01S'll6 

A0-'133 !">72 

BOEING CO SEATTLE WASH 

DEVELOPMENT PROGRAMS, THERMAL INSULATJONS, X-20t (U) 

DEC 6J 182P OTTESTAD,D, J, IPERKQWSKI,W, 

SI j 

REPT• NO, 02 80283 

CONTRACT! AF33 6S7 7132 

U�CLASSIFIED REPORT 

NOFOR� 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST•GLIDE VEHICLES, THERMAL 

INSULATION), (•THERMAL INSULATION, CERAMIC FlBERS)1 

MANNED SPACECRAFT, RESEARCH PLANES, SILICON COMPOUNDS, 
ALUMINUM COMPOUNDS, ZIRCONIUM COMPOUNDS, OXIDES, FOILS, 

ALUMINUM1 PAPER1 GLASS TEXTILES .(U) 
IDENTIFIERS: 19631 X-20 SpACECRAFT (U) 

UNCLASSIFIED 01S'116 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL No. 01sql6 

Ao-q33 569 

BOElNG CO SEATTLE WASH 
HYDROGEN COOLING EQUIPMENTS • INTEGRATED HYDROGEN 

COOLING AND SECONDARY POWER SUBSYSTEM• (U) 

hPR 62 97P 

REPT• NO. 10 20917L 

CONTRACT: AF33 657 7132 

UNCLASSJFJED REPORT 

NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•C00LlNG + VENlILATlNG EQUIPMENT, MANNED 

SPACECRAFT>, !•RESEARCH PLANES, COOLING + VENTILATING 
EQUIPMENTJ I C•HYOROGEN 1 CRYOGENICS), l•BOOST-GLJDE 
ViHICLES, COOLtNG + VENTILATING EQUIPMENT>, LIQUEFIED 

GASES, SPECIFlCATlONS, WATER, GLYCOLS, FLUID FLOW, 
VIBRATION, ACCELERATION, PERFORMANCE (ENGINEERING), 

SPACECRAFT CABINS, NITROGEN, OXYGEN, HYDRAULIC FLUIDS, 
DESIGN (U) 

IDENTIFIERS: X-20 SPACECRAFT, 1962 tUI 

THIS SPECIFICATION CO�ERS THE DESIGN, DEVELOPMENT, 
PERFO�MANCE, AND TESTING REQUIREMENTS FOR THE 
HYDROGEN COOLlNG EQUIPMENTS PORTION OF THE 

INTEGRATED HYDROGEN COOLING ANO SECONDARY POWER 

EQUIPMENTS FOR THE DYNA-SOAR• (AUTHOR) (U) 

UNCLASSIFIED OlSqlb 



UNCLASSIFIED 

DOC REPORT BJBLIOGRAPHY SEARCH CONTROL NO• OlS�lh 

Ao-q33 Sbo 

BOEING CO SEATTLE WASH 
NITROGEN PURGE EQUIPMENT, FIRE PROTECTION ANO SAFETY

SUBSYSTEM, IU) 
MAR 63 lV SURKE,N• Ke ,JR,f 

REPT• NO, 10 8!l70A 

CONTRACT: AF33.6S7 7132 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (eFIRE SAFETY, SAFETY DEVICES)• (•SAFETY. 
DEVICES, FIRE SAFETY>, FIRE CONTROL SYSTEMSt DESIGN, 
spECIFICATIONs, NITROGEN, LIQUIFJEO GASES CU) 

IDENTIFIERS: NITHOGEN PURGE EQUIPMENT, l963t FIRE 

PROTECTION, X•20 GLIDER (UI 

UNCLASSIFIED 015q16 



UNCLASSIFIED 

DOC REPORT BJBLlOGRAPHY SEARCH CONTROL No. 01sqlb 

AD-�33 Sb3

80EJNG CO SEATTLE WASH 
ANALOG COMPUTER SIMULATION OF THE DYNA-SOAR GLJOER 
INTEGRATED ENVIRONMENTAL CONTROL AND SECONDARY POWER

SUBSYSTEMS, VOLUME I. (UI 
MAR 63 IV MASTERHAN 1 R, J, ; 

REPT• NO. D2 8001 3 VOL, 1 
CONTRACT: AFlJ 6S7 7132

UNCLASSJFIED REPORT 
�OFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: <•BOOST-GLIDE VEHICLES, MODELS 
(SIMULATION)), MANNED SPACECRAFT, AUXJLJARY POWER 
PLANTS, SPACE ENVIRONMENTAL CONDITIONS, CLOSED-CYCLE 
ECOLOGICAL SYSTEMS, CONTROLLED ATMOSPHERES, TEMPERATURE 
CONTROL, DESIGN, COMPATIBILITY, EFFECTIVENESS, 
PERFORMANCE (ENGINEERING), MATHEMATICAL MOOEL5 1 ANALOG 
COMPUTERS, MATHEMATICAL PREDICTION, ROCKET MOTORS 
(LIQUID PROPELLANT), LIQUID ROCKET PROPELLANTS, PRESSURE 
REGULATORS, HYDROGEN, OXYGEN, COOLANTS, GLYCOLS CU) 

IDENTIFIERS: 196J, X•20 SPACECRAFT IUJ 

THE PERFORMANCE OF THE NOVEMBER 1962 CONFlGURA 
TION OF THE DYNA-SOAR GLIDER INTEGRATED 
ENVIRONMENTAL CONTROL AND SECONDARY POWER SUBSYSTEMS• 
AS DETERMINED BY ANALOG COMPUTER SIMULATION, IS 
REPORTED IN THIS DOCUMENT. THE PERFORMANCE OF THE 
INTEGRATED SUBSYSTEMS IS SHOWN FOR MANY REALISTIC 
OPERATING CONDITIONS SY MEANS OF ANALOG COMPUTER 
DATA, AND A� ANALYSIS OF THESE COMPUTER DATA IS 
GIVEN. ATTENTION IS GIVEN TO SUBSYSTEM PERFORMANCE 
DEFJCJENCJES 1 AND DESIGN IMPROVEMENTS ARE 
RECOMMENDED. !AUTHOR) (U) 

UNCLASSIFIED OlS�lo 



UNCLASSIFIED 

DDC REPORT 8[8LlOGRAPHY SEARCH CONTROL NO• OlS�lb 

AD-�ll 561 
BOEING CO SEATTLE WASH 
ANALOG COMPUTER SIMULATION OF THE OYNA•SOAR GLIDER 
INTEGRATED ENVIRONMENTAL CONTROL AND SECONDARY POWER 
SUBSYSTEMS, (U) 

MAR 63 315P CRAVENS,Ee W, l 

REPT, NO, 02 800013 VOL 3 
CONTRACT: AF3J 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•BOOST•GLIDE VEHICLES, MODELS 

(SIMULAT[ON)), MANNED SPACECRAFT, AUXILIARY POWER 
PLANTS, SPACE ENVIRONMENTAL CONDITIONS, CLOSED-CYCLE 
ECOLOGICAL SYSTEMS, CONTROLLED ATMOSPHERES, MATHEMATICAL 
MODELS, ANALOG SYSTEMS, ANALOG COMPUTERS, MATHEMATICAL 

PREDICTION, PERFORMANCE IENGJNEERINGI, LAUNCHING, 
ORBITAL TRAJECTORIES, LANDINGS, SIMULATION, EXPERIMENTAL 

DATA, TABLES CUI 
IDENTIFIERS: 1963, X•20 SPACECRAFT, GRAPHS (U) 

UNcLASSlFIEO 015�16 



UNCLASSIFJED 

DDC REPORT BlBLlOGRAPHY SEARCH CONTROL NO• 015�16 

Ao-q33 283 
BOEING CO SEATTLE WASH 
SPEClFlCATlON, CHARACTERJSTICS OF GLIDER ELECTRIC 

POWER AND GENERAL REQUIREHENTS FOR LOAD EQUIPMENT, (U) 

DEC 63 29P STJNEMAN,R. W, I 
REPT• NO. D2 7391 

CONTRACT: AF33 6S7 7132 

UNCLASSIFJEO REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: t•BOOST-GLIDE VEHICLES, POWER SUPPLIES), 
(•POWER SUPPLIES, SPEClFICATJONS)1 MANNED SPACECRAFT, 

RESEARCH PLANES, ELECTRICAL PROPERTIES CU) 
JDENTlflERs: 19631 x-20 SPACECRAFT ,u, 

UNCLASSIFIED OlS�lo 



UNCLASSif'lED 

ooc· REPORT B[BLlOGRAPHY. SEARCH CONTROL No. 015�16 

AD--'lll 273 

BOEING CO SEATTLE WASH 
DEVELOPMENTAL TEST REPORT - ELECTRICAL POWER 
DlSTRtSUTION SYSTEM (EWA 3-289}, 

DEC o3 515P SMITH,STEPHEN. a. l 

REPT• NO, D2 8JOSO 

CONTRACT: Af33 657 7132 

UNCLASSIFIED REPORT 
NOfORN 

SUPPLEMENTARY NOTE! 

I U) 

DESCRIPTORS: (•BOOST�GLIDE VEHICLES, POWER EQUIPJHENT), 
(eELECTRIC POWER PRODUCTION, MANNED SPACECRAFT>, 

ELECTRICAL ENGINEERING, RESEARCH PLANES 
IDENTIFIERS: 19631 X•20 SPACECRAFT 

UNCLASSIFIED 

. I U J 

( u) 

Ol5'116 



UNCLASSIFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015'+16 

AD-'+3J 269 
BOEING CO SEATTLE WASH 
HYDRAULIC FLUID EVALUATION TESTS, 

DEC 63 109P STEVENs.w. R. 
CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

l U)

DESCRIPTORS! !•HYDRAULIC FLUIDS, BOOST•GLlDE VEHICLES), 

(•BOOST-GLIDE VEHICLES, HYDRAULIC FLUIDS), HYDRAULIC 

SYSTEMS, HIGH-PRESSURE RESEARCH, HIGH-TEMPERATURE 
RESEARCH, VISCOSITY, FLAMMABILITY, VOLUME, SHEAR

STRESSES, MECHANICAL PROPERTIES, NOHOGRAPHS, TEST. 
METHODS lU). 

tOENTIFJERS! 1963, X-20 SPACECRAFT, HYDRAULIC FLUID 
ML0•820□, HYDRAULIC FLUID ML0•60-29'+ 1 HYDRAULIC FLUID 

ML0•7277 (UJ 

HYDRAULIC FLUIDS WERE EVALUATED UNDER CONDITIONS 
SIMULATING THOSE TO BE ENCOUNTERED IN THE GLIDER 

HYDRAULIC SYSTEM, HYDRAULIC FLUIDS HL0-8200, 

ML0•60•29'+, AND ML0•7277 WERE EVALUATED ON A 
COMPARATIVE BASIS WITH RESPECT TO THE EFFECT Of 50 
HOURS OF PUMPING WITH A SHEARING ORIFICE lN A �00 F 
AREA. FLUID PARAMETERS INCLUDING BULK HODULUS t 

LUBRICITY, VlSCOSlTY, ANO FLAMMABILITY WERE 
DETERMINED, THE FLUIDS TESTED SHO�ED NO 
SIGNIFICANT DETERJORAT10N OF FLUID PROPERTIES AND 

WERE IN SATISFACTORY CONDITION FOR FUTURE USE• 
ORONJTE ML0-020□ FLUID VJSCOSITY DECREASED loS 

OVER THE SO-HOUR PERIOD sUT THE TREND INDICATEO THE 
FLUID MAY BE USED CONSIDERABLY LONGER BEFORE A 

LIMITING HIGH TEMPERATURE VISCOSITY IS REACHED, 
EVALUATION OF THE PRESSURE-VOLUMETEMPERATURE 
BEHAVIOR OF THE FLUIDS DISCLOSED NO SIGNIFICANT 
CHANGE JN THE FLUID BULK MODULUS OUE TO SO HOURS OF 

SHEARING AT �00 F, ML0-7277 HYDRAULIC FLUlO HAD 
THE HIGHEST BULK MODULUS OF THE FLUIDS TESTED BY 

APPROXIMATELY 1oz. !AUTHOR) (UJ 

UNCLASSIFIED OlS�lb 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe 01S�16 

AO-�l3 267 

BOEING CO SEATTLE WASH 
SIGNAL DATA CONVERTER QUALIFICATION TEST PROGRAM AND 

TEST SET, (U) 
DEC 6l 122P ANDERSON,GLEEN H, 

BURLINGAMEtJ, W, f 

REPT, NO, 02 81052 

CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 

NOFORN 
SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•TELEMETER SYSTEMS, MANNED SPACECRAFT), 

<•ELECTRONIC EQUIPMENT, MANNED SPACECRAFTl 1 

(•PROGRAMMING (COMPUTERS), MANNED SPACECRAFT), BOOST• 
GLIDE VEHICLES, RESEARCH PLANES, VELOCITY, ANALOG 

C0MPOTE9I•3•C6ASA30G CONVERTERS, ERRORS, CORRECTIONS, 

TESTS, AUTOHATlC 1 TELEMETERING DATA (U) 
IOENTJFJER�: VEROAN COMPDTER, SIGNAL DATA CONVERTER, 

X-20 SPACECRAFT, 1963 IU) 

THE PROGRAMS PRESENTED IN THIS REPORT ALLOW THE 
VERDAN COMPUTER TO PERFORM AUTOMATIC TESTS OF THE 
SIGNAL DATA CONVERTER (SDC) WITH A H[NIHUH 

AMOUNT OF ATTENTION rROH THE OPERATOR, THE TEST 
PROGRAMS ARE DESIGNED TO BE USED WHEN A CONSIDERABLE 

PORTION OF THE SDC IS WORKING PROPERLY• 

APPLICATIONS rOR THESE TESTS INCLUDE LOCATJNG 
INTERMITTENT �AILURES 1 CONTINUOUS TESTING DURING 
ENVIRONMENTAL TESTS, CHECK AFTER REPAIRS, OR AS A 

FINAL ACCEPTANCE TEST, THE TESTER IS AUTOMATICALLY 
CONTROLL�O FROH THE COMPUTER, REQUIRING NO ATTENTION 
FROM THE OPERATOR. THE TEST CHASSIS CONTAINS 
CJRCUJTRY WHICH PROVIDES TIME SYNCHRONIZATION BETWEEN 
THE SOC ANO THE COMPUTER FOR THE TESTS 1 SCALES 

SELECTED DATA FROM THE SDC1 ANO PROVIDES BUFFER 
STORAGE FOR THESE DATA WHEN NECESSARY. (AUTHOR) CU) 

UNCLASSIFIED 015�10 



UNCLASSIFIEO 

DOC REPORT B1BL10GRAPHY SEARCH CONTROL NO• 015�16 

AD-�33 265 

BOEING CO SEATTLE WASH 
QUALIFICATION TEST PROCEDURES FOR PNEUMATIC TUBlNG, 
FITTINGS, FLEXlBLE HOSE, AND CLAMPS, (U) 

OEC 63 �OP PHELPs,v. J. i 
REPT• NO. 02 80779 2 
CONTRACT: AF33 657 7132 

UNCLASS(FIEO REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•PIPES, TEST METHODS), (•FITTINGS, TEST 
METHOOSlt (•HOSES, TEST METHODS), (•MECHANICAL 
FASTENERS, TEST METHODS) 1 HlGH PRESSURE RESEARCH, 
VIBRATION, PNEUMATIC SYSTEMS, BOOST-GLIDE VEHICLES, 
HANNED SPACECRAFT, RESEARCH PLANES, HEAT SHJELOS, 
LANDING GEAR, LOW TEMPERATURE RESEARCH, ENVIRONMENTAL 

TESTS (U) 
IDENTIFIERS: 1963, X�20 SPACECRAFT (Ul 

QUALIFICATION TEST PROCEDURES FOR PNEUMATIC TUBING, 
FITTINGS• FLEXIBLE HOSE, AND CLAMPS• 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 01S�l6 

A0-'+3.3 262 
BOEING CO SEATTLE WASH 
MATERIAL DEVELOPMENT PROGRAH 1 BOEING NOSECAP, X-20 1

JAN b't 

C • D • ; 

83P 

REPT1 NO. D2 80287 
CONTRACT! AF.33 657 7132

BRE5L1CH1F• Ne 1JR1iBURNSt 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE! 

DESCRIPTORS: (•BOOST•GLIDE VEHICLES, NOSE CONES), 

(•NOSE CONES, REFRACTORY MATERIALS), MANNED 
SPACECRAfT1 OXIDES 1 HAFNIUM COMPOUNDS, THORIUM 
COMPOUNDS, REINFORCING MATERIALS, PLATINUM ALLOYS, 
RHODIUM ALLOYS 1 MATERIAL FORMING1 HONEYCOMB CORES 1

( u) 

CERAMIC MATERIALS, ZJRCONJUM OXIDES (UJ 

IDENTIFIERS: X-20 SPACECRAFT 1 NOSE CAPS, HAFNIUM 

OXIDE, THORIUM DIOXIDE IU) 

PRELIMINARY SCREENING INDICATED THAT HAFNIA, 
ZlRCONIA, ANO THORJA ALL PROVIDED THE CHEMICAL 

CHARACTERISTICS ANO THERMAL CAPABILITY TO WITHSTAND 
THE ENVIRONMENT OF THE X-20A NOSE CAP, 
ADVANTAGES IN AVAILABILlTYt DENSITY, AND GENERAL 
STATE -DF-THE•ART DICTATED THAT THE MAJOR EFFORT BE 
SPENT ON ZIRCONIA, AND AFTER THE COMPLETION OF 
PRELIMINARY STUDIES THE HAfNIA AND THORIA EFFORTS 
WERE TEHMINATED• ALL DESIGN CONCEPTS CONSJDEREO 
FOR THE X•20A NOSE CAP INCLUDED REINFORCEMENT Of 
THE OXIDE PHASE WJTH A METALLIC SYSTEM! SCREENING ANO 
PRELIMINARY PERFORMANCE TESTS INDICATED THAT 
OXIDATION PROB�EMS ASSOCIATED WITH THE REFRACTORY 
METALS PRECLUDED THEIR CONSIDERATION. THE NOBLE 
METALS PROVIDED THE REQUIRED RESISTANCE TO OXIDATION 
AND NON•REACTJVITY WITH ZIRCONJAi PLATINUM, RHODIUM, 
AND IRIDIUM HAVE SUFFICIENTLY HIGH MELTING POINTS ANO 
STRENGTH AT TEMPERATURES EXPECTED TO BE ENCOUNTERED, 
THE FINAL MATERIAL, PLATINUM•l3i RHODIUH 1

COMBINES SUFFICIENTLY HIGH MELTING POINT WITH 
AOEQUATE FORMABILITY TO ALLOW THE SEVERE DEFORMATIONS 
REQUIRED TO FABRICATE THE REINFORCEMENT STRUCTURES• 
I AUTHOR) (U) 

UNCLASSIFIED 



UNCLASSJF'JEO 

DDC REPORT BISLJOGRAPHY SEARCH CONTROL NO• OIS�16 

AD-'+33 259 

BOEING CO SEATTLE 
HEAT TREATMENT OF 

JAN 6'+ 38P 

REPT• NO, D2 80277 

CONTRACT: AF33 b57 

WASH 
RENE• 'tl, 

STEWART,Re E. 

7132 

UNCLASSIFIED REPORT 

NOFORN 
SUPPLEMENTARY NOTE: 

( u) 

DESCRIPTORS: C•NICKEL ALLOYS, HEAT TREATMENT), 

C ♦ MATERlALS FORMING, NICKEL ALLOYS}, B00STGL1DE 
VEHICLES, MANNED SPACECRAFT, RESEA�CH PLANESt CHROMIUM 
ALLOYS, COBALT ALLOYS, AGING (MATERIALS), MECHANICAL 
PROPERTIES, COLD WORKING, HIGH-TEMPERATURE RESEARCH, 

TENSILE PROPERTIES (U) 

IDENTIFIERS: 196'+, X•2O SPACECRAFT• RENE' '+I

(ALLOY} I U > 

UNCLASSJF'IED 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015�16 

AD•'IJJ 117 

HONEYWELL INC ST PETERSBURG rLA 
X-20A (DYNA•SOARl PRIMARY GUIDANCE SUBSYSTEM 
OPERATION AND MAINTENANCE INSTRUCTIONS, 

MAR o'+ 1V 
REPT. NO. l179M1B VOL, 2 
CONTRACT: AF33 657 7133 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

( u) 

DESCRIPTORS: l•BOOST•GLIDE VEHICLES, GUIDANCE), 
l•GUIDANCE, BOOST-GLIDE VEHICLES), INSTRUCTION MANUALS,

OPERATION, MAINTENANCE, CALIB�ATJON, TEST EQUIPMENT, 
MEASUREMENT, ELECTRONIC EQUIPMENT, GROUND SUPPORT 
EQUIPMENT, CONTROL SYSTEMS 1 MALFUNCTIONS, POWER 
SUPPLIES, MONITORS, VOLTMETERS1 AMPLIFIERS, 
ACCELEROMETERS. GYROSCOPES, DETECTORS, VOLTAGE 
REGULATORS, OSCILLOSCOPES, CHECKOUT EQU?PMENTt DIGITAL 
COMPUTERS, CONTAINERS, HANOLJNG, PACKING MATERIALS, 
STORAGE, RADIO INTERFERENCE, MANNED SPACECRAFT, RESEARCH 
PLANES IU) 

lOENTJFIERS: ,.aoosT-GLIDE VEHICLES, GUIDANCE), 
(•GUIDANCE, BOOST-GLIDE VEHICLESlt INSTRUCTION 
HANUALS, OPERATION, MAINTENANCE, CALIBRATION, 
TEST EQUIPMENT.· MEASUREMENT, ELECTRONIC EQUIPMENT, 
GROUND SUPPORT EQUJPMENT, CONTROL SYSTEMS, 
MALFUNCTIONS, POWER SUPPLIES, HONJTORS 1

VOLTMETERS, AHPLJfIERS1 ACCELEROMETERS, 
GYROSCOPES, DETECTORS, VOLTAGE REGULATORS, 
OSCILLOSCOPES, CHECKOUT EQUIPMENT, DIGITAL 
COMPUTERS, CONTAINERS, HANDLING, PACKING 
MATERIALS, STORAGE, RADIO INTERFERENCE, MANNED 
SPACECRAFT, RESEARCH PLANES IU) 

UNCLASSIFIED 



UNCLASSIFIED 

DOC REPORT BtBLtOGRAPHY SEARCH CONTROL NO• 015�16 

AO•'IJ2 98� 

HONEYWELL INC ST PETERSBURG FLA 
PRIMARY GUIOANC� SUBSYSTEM• 

DESCRIPTIVE NOTE: FINAL STATUS REPT, 
MAR 6'1 23�P 

REPT. NO, 1179 SRJ7 
CONTRACT! AF33 657 7133 

UNCLASSIFIED REPORT 
NOF'ORN 

SUPPLEMENTARY NOTE: 

( u, 

DESCRIPTORS: ,.aoosT-GLJOE VEHICLES. GUIDANCE), 
(•GUIDANCE, BOOST•GLIOE VEHlCLESl I INERTIAL GUlOANCE1 
MEASUREMENT, ELECTRONIC EQUIPMENT, MOTOR GENERAT0951 
GROUND SUPPORT EQUIPMENT, DESIGN, TESTS, ENVIRONMENTAL 
TESTS, FLIGHT TESTING, SLEDS, TELEMETER SYSTEMS, 
HALFUNCTIONS, DETECTION, MODEL TESTS, RADIO 
INTERFERENCE, MAINTENANCE EQUIPMENT, TEST EQUIPHENT1 
LAUNCHING, AlRBOHNE 1 LAUNCHING SITES, RESEARCH PROGRAM 
ADMINISTRATION, MANNED SPACECRArTe RESEARCH PLANES (UJ 

IOENTJFIERs: 19b�. x-20 SPACECRAFT (U) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015�16 

AD-'132 980

HONEYW£LL INC ST PETERSBURG FLA 
X-20A (OYNA-SOARI PRIMARY GUIDANCE SUBSYSTEM•

OPERATION AND MAINTENANCE INSTRUCTIONS.
MAR 6'1 1v 

REPT• NO• 1179HIB VOL, .3 
CONTRACT: AF33 6S7 7133 

UNCLASSJFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: C•BOOST•GLlO� VEHICLES, GUlDANCEl, 
(•GUIDANCE, BOOs-GLlOE VEHICLES), sPECIFICATJONs, 
OPERATION, MAINTENANCE, CALIBRATION, TEST EQUIPMENT, 
CONTROL SYSTEMS, CHECKOUT EQUIPMENT, MEASUREMENT, 
HALFUNCTJONS 1 DETECTORS, SI�ULATJON, GYROSCOPES, 
ACCELEROMETERS1 AMPLJFIERS1 MONITORS, POWER SUPPLJES1 

TELEM�TER SYSTEHS1 GROUND SUPPORT EQUIPMENT, HANNEO 

( u) 

SPACECRAFT, RESEARCH PLANES (U) 
IDENTlfl�RS: 196�, DRAWINGS <SPECIFICATIONS), X•20 

SPACECRAFT (UI 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 01S�lo 

AO•'l.32 953 

BOEING CO SEATTLE WASH 

PROPERTIES OF COLUHBJUM�TJTANJUM•ZIRCONJUH ALLOYS, 

DEC 
REPT• NO, 

CONTRACT: 

63 IV 
028027'i 

D28027'i 

UNCLASSIFIED REPORT 

NOFORN 
SUPPLEMENTARY NOTE: 

( u) 

DESCRIPTORS: [•BOOST GLIDE VEHICLES, REFRACTORY METALS 
AND ALLOYS), l•NIOBJUM ALLOYS, MECHANICAL PROPERTIESJ, 

OXJOAT!ON1 CREEP1 PROTECTJVE TREATMENTS, REFRACTORY 
COATINGS, COATINGS, SJLICIOES, MATERIAL FORMING, FATIGUE 
IMECHANICS) 1 HEAT TREATMENT, COLO WORKING, TITANIUM 
ALLOYS, ZIRCONIUM ALLOYS (U) 

IDENTIFIERS: 1963, X•2 □ SPACECRAFT, NIOBIUM ALLOY D• 

36 IU) 

UNCLASSIFIED 015'tlo 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 01S�16 

AD--'t32 951 

BOEING CO SEATTLE WASH 
HYDRAULIC .TUBJNG AND FITTING EVALUATION TEST PROGRAM, 

DEC 63 261P EACRETT1J• : 

REPT• NO, 02 810033 

CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

( u) 

DESCRIPTORS: (•BOOST--GLIDE VEHICLES, HYDRAULIC SYSTEMS), 
MANNED 5PACECRAFT1 HYDRAULIC COUPLINGS, PIPES, TESTS, 

PERFORMANCE (ENGINEERING) 1 ACCEPTABILITY, FATIGUE 
(MECHANlCSl, FAILURE (MECHANICS), PIPE FITTINGS (U) 

IDENTIFIERS: 1963, X-2□ SPACECRAFT (U) 

UNCLASSIFIED 01S,.16 



UNCLASSIFIED 

DOC REPORT BI6LIOGRAPHY SEARCH CONTROL NO• 01S'il6 

AD-'i32 9'i9 
BOElNG CO SEATTLE WASH 
MISCELLANEOUS DESJGN TO MEET COMPLIANCE ANALYSES. 

JAN 

REPT• NOe 

CONTRACT: 

6 '+ 1 V 

02 80730 

AFJJ 657 7132 

UNCLASSIFIED REPORT 
NOFO�N 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST-GLIDE VEHICLES, RESEARCH PROGRAM 
ADHtNISTRATIONl I MANNED SPACECRAFT, MILITARY 

REQUlREHENTS 1 SPECIFlCATIQNS, DESIGN, PILOTS, SAFETY, 

ABORT, LAUNCH VEHICLESIAER05PACE)1 SEPARATION, 

I U) 

MALFUNCTIONS, DETECTION, ANALYSIS, ASTRONAUTS (U) 

lOENTIFlERS: 19o'i, x-20 SPACECRAFT. SPACECRAFT SAFETY, 

ESCAPE SYSTEMS, TRANSITION SECTION IU) 

THIS PILOT SAFETY ANALYSIS REPORT PROVIDING 
DESIGN-TO-MEET COMPLIANCE 1S BEING PREMATURELY 

RELEASED DUE TO THE CANCELLATION OF THE X-2D 
PROGRAM• THE STATUS OF THE CURRENT DESIGN TO 

PROVIDE THE REQUIRED SAFETY GOAL HAS BEEN 
CONTJNvOUSLY MONITORED, AND �ILL BE REPORTED TO 

RECORD, FOR ANY FUTURE APPLICATIONS, THE STATUS 

ACHIEVED AND THE PROJECTED PLANS FOR COMPLETING THIS 
REQUIREMENT, AREAS OF INCOMPLETE OETAJLED ANALYSIS

WILL BE DEFINED AND RECOMMENDATIONS INFLUENCING 

CO�FlGURATION CHANGES TO IMPROVE SAFETY �ILL BE 
PRESENTED• (AUTHOR) IU) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015�16 

A0-�32 9"+7 
BOEING CO SEATTLE WASH 
SYSTEM SAFETY MODEL IAJR LAUNCH), 

FEB 6"+ 16P 
REPT, NO, 02 80858 
CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

( u) 

DESCRIPTORS: l•SOOST-GLIDE VEHlCLESt SAFETY), MANNED 
SPACECRAFT, AIR TO SURFACE, AIRBORNE, LAUNCHING, FLIGHT 
TESTING, AVIATION SAFETY, EJECTION SEATS, AVIATION 

ACCIDENTS, STATISTICAL ANALYSIS, RESEARCH PROGRAM 
ADMINISTRATION (U) 

IDENTIFIERS: 196'+, X•20 SPACECRAFT, AIR-LAUNCH (U) 

UNCLASSIFIED 015'+16 



UNCLASSIFIED 

DOC REPORT BJBLJOGRAPHY SEARCH CONTROL NO. 01S�16 

AD-'f32 938 
BOEING CO SEATTLE WASH 
COMPATIBILITY OF MATERIALS AT HJGH TEMPERATURE, (U) 

DEC 63 lV ELROD,s. D. 
REPT. NO, D2 80271 
CONTRACT: AFl3 6S7 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•RE-ENTRY VEHICLES, REFRACTORY METALS AND 

ALLOYS!, C•REFRACTORY METALS AND ALLOYS, COMPATtBJLJTY), 
l•COMPATIBJLJTY, REFRACTORY MATERIALS), BOOST•GLJDE 
VEHICLES, MANNED SPACECRAFT, REFRACTORY COATINGS, 
MOLYBDENUM ALLOYS, TITANIUM ALLOYS, ZIRCONIUM COMPOUNDS, 
NIOBIUM ALLOYS, RIVETED JOINTS, NICKEL ALLOYS, CHRONIUH 
ALLOYS, IRON ALLOYS, PL�TJNUM, PLATINUM ALLOYS, NICKEL, 

THORIUM COMPOUNDS, OXJDES 1 CERMETS, IRIDIUM IU) 
IDENTIFJERS: 1963, X•20 SPACECRAFT, MOLYBDENUM ALLOY 

TZM, NIOBIUM ALLOY 0•36, NICKEL TD INI2TH0Zl, BEN! �1 

( ALLOY l I HASTELLOY XI HS•25 ( ALLOY I I NEO•CERAM 
(COATING) IUI 

COATED TZM IS COMPATIBLE WITH Q•FELT, CHROME 
ALUMINUM•PHOSPHATE 1 ZIRCONIA, COATED TA AND 

SAUEREISEN CEMENTS NO• 6, 7� AND 78 UP TO 3000 
F 1 WITH COATED NB ALLOYS TO 2700 F• COATEO 
TZM IS COMPATIBLE WITH RENE• �l AND TO•NJCKEL 
AT 2000 F ANO CALORIZEO TO•NICKEL AT 2�00 F, 

COATED 0•36 IS COMPATIBLE WlTH Q•FELT, CHROME• 
ALUMINUM-PHOSPHATE, COATED TA AND SAUEREISEN 
CEMENTS NO, 6, 7� AND 78 UP TO 2700 f• COATED 

0•36 COMPATIBLE �ITH RENE• �1 ANO TO-NICKEL AT 
2000 F AND WJTH CALORlZED TD-NICKEL AT 2�000 

F, JT JS ALSO COMPATIBLE WITH HS•2S AT 2300F, 

COATEO TZM AND COATED 0•36 ARE INCOMPATIBLE WITH 
PT, RH AND IR. (AUTHOR) 

UNCLASSIFIED 

( u) 



UNCLASSIFIED 

DOC REPORT BIBLlOGRAPHY SEARCH CONTROL NO• 015�16 

AO•�J2 936 

BOEING CO SEATTLE WASH 
SUMMARY REPORT FGR SURFACE TEMPERATURE AND PRESSURE 

MEASUREMENT ON THE X-20A• (U> 
FEB 6� 3SlP 8RUNSCH�1G,F. Se IWILHELM.J, 

K• :WJSMER,K• L, i 
REPT, NO, 02 810�8 
CONTRACT: AF3l 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•BOOST•GLIDE VEHICLES, ATMOSPHERE ENTRY),· 
MANNED SPACECRAFT, REENTRY VEHICLES, AERODYNAMIC 
LOADING, AERODYNAMIC HEATING, AIRFRAMES, SURFACE 
TEMPERATURES, PRESSURE, TEMPERATURE SENSITIVE ELEMENTS, 
THERHOCOUPLES 1 TRANSDUCERS• AIRPLANE NOSES, PRESSURE 

GAGES, MODEL TESTS, PERFORMANCE CENGJNEERING)1 DESIGN, 
ATTACHMENT, ORIFICES, HIGH TEMPERATURE RESEARCH, PIPES, 
LOW•PRESSU�E RESEARCH, INSTRUMENTATION, TEST FACILITIES, 
MEASUREMENT (U) 

IDENTIFIERS: 196�1 X•20 S�ACECRAFT (U) 

FOUR DEVELOPMENTAL PROGRAMS ARE PRESENTED, THESE 
ARE: (I) THE MEASUREMENT OF SURFACE TEHPERATURE 
ON THE VEHICLE PROPER! (2) THE MEASUREMENT OF 
SURFACE TEMPERATURE: (3) PRESSURE ON THE VEHICLE 

NOSE CAP; ANO (�) A LOW PRESSURE MEASUREMENT 
PROGRAM• THIS OOCUMENT 15 IN THE FORM OF A 
COMPILATION OF REPORTS INCLUDING STUDIES Or 
INSTRUMENT ANO SYSTE DESIGN, TEST REPORTS, AND 
INSTRUMENT AND INSTRUMENT COMPONENT EVALUATIONS, 
DUE TO THE COMPLlCATION OF THE EXTRAORDINARY 
ACCURACIES REQUIRED AT HIGH TEMPERATURES 1 THERE ARE 
SEVERAL COHPLETl REPORTS DEALING WITH ATTACHMENT. or

THERMOCOUPLES TO THIN PANELS AND THE THERMAL AND 
STRUCTURAL IMPLICATIONS OF THIS ATTACHMENT, IT 

SUMMARIZES RESULTS AND TASK STATUS AT THE TJHE OF THE 
PROGRAM TERMINATION IN DECEMBER 1963, 
CAUTHORI IU) 

UNCLASSIFIED 01s�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL No. 01sq16 

AD-q32 93q 

BOEING CO SEATTLE WASH 
WATER WALL DEVELOPMENT TESTING REP0RT1 CU) 

HAY 63 IV KAYtW• We :DAwLEY 1 Re A. : 
REA,Se E. ; 

REPT• NO. 02 80812 

CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRJPTORs: C•BOOST•GLIDE VEHICLES, HEAT. SHJELD5lt 
HANNED SPACECRAFT, AIRPLANE PANELS, SPACECRAFT CABINS, 

THERMAL RADIATION, HEAT TRANSFER, WATER, CONSTRUCTION, 
ENVIRONHENTAL TESTS. VIBRATlONe PRESSURE, ACCELERATION, 

THERMAL INSULATION, ATTACHMENT, STORAGE, LIFE 
EXP£CTANCY 1 PERFORMANCE IENGINEERING) 1 MODEL TESTS (U) 

IDENTIFIERS: 19631 X-20 SpACECRAFT 1 WATER WALL IUI 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 01S'+l6 

AD-'+32 932 

BOEING CO SEATTLE WASH 

X-20A SAFETY OPERATIONAL REQUIREMENTS,
DEC 63 62P 

REPT, NO, D2 80028 

CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 

NOFORN 
SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST-GLIDE VEHICLES, SAFETY), RESEARCH 

PROGRAM ADMINISTRATION, MANNED SPACECRAFT, CHECKOUT 
PROCEDURES, CONSTRUCTION, INSTALLATION, TEST METHODS, 

AIRFRAMES, SPACECRAFT CABINS, GROUND SUPPORT EQUIPMENT, 

LAUNCHING SITES, HANDLING, TRANSPORTATION, MAINTENANCE, 

LIQUEFIED GASES, ELECTRICAL EQUIPMENT, ELECTRONIC 

EQUIPMENT, ORDNANCE, LAUNCHING, LANDINGS, AVIATION 

SAFETY CUI 

IDENTIFIERS: 1963, X-20 SPACECRAFT, SPACECRAFT 

SAFETY ( U I 

UNCLASSIFIED 



UNcLASSIFIEO 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe OlS�l6 

AD-'432 92'+ 

BOEING CO SEATTLE WASH 
X-2 □ AGE CRYOGENIC INSTRUMENTATION, (U) 

JAN 6'+ 88P ROSENBERRY,We J• IGIBSONtS• 
D t : 

CONTRACT: Af33 657 7132 

UNCLASSJFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•LlwUEFIED GASES, MEASUREMENT>, 

(•CRYOGENICS, BOOST•GLlOE VEMICLESl, TEMPERATURE, 
PRESSURE. OXYGEN. NITROGEN, HYDROGEN, tNSTRUHENTATlONt 
STORAGE T�NKS, POTENTIOMETERS, ELECTRJC 8RIDGES 1 WIRING 
DJAGRAMS, GROUND SUPPORT EQUIPMENT, LJQUID LEVEL GAGES, 
TEMPERATURE SENSITIVE ELEMENTS, RESISTANCE THERMOMETERS, 
MONITORS CU) 

IDENTIFIERS: 196q, X-2 □ SPACECRAFT IUJ 

TWO DISTINCT TYPES OF CRYOGENIC INSTRUMENTATION 
SYSTEMS WERE EVALUATED: THE PASSIVE TEMPERATURE 
PRESSURE MONJTORJNG SYSTEM ANO THE LEVEL SENSING 
SYSTEM FOR THE X-20 GROUND BERVJCING RECOOLERS, 

AN EXISTING, cOHMERICALLY OEVlLOPED SYSTEM WAS 
RECOHHENOEO FOR THE LATTER APPLICATION• CAUTHOR) 

UNCLASSIFIED 

( u) 

01S"t16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

AD-'132 921 
BOEING CO SEATTLE WASH 
REACTION CONTROL oJSTRJBUTION LINE DEVELOPMENT TEST 1

JAN 
REPT, NOe 
CONTRACT: 

6'1 60P MARTIN 1 R• H, ;ALLEN1R• M, : 
T2 2652 
AF33 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

( U I 

DESCRIPTORS! l•BGOST-GLIDE VEHICLES, CONTROL JETSJ, 
(•CONTROL SYSTEMS, PIPES1 1 

TESTS, HYDROGEN PEROXIDES, 
NITROGEN, CLAMPS, NOZZLES, MOUNTING BRACKET, HEATERS, 
THERMAL EXPANSION, TEMPERATURE, DEFLECTION, TIME, PANELS 
(STRUCTURAL), WATER, PIPE FITTINGS, TOR�UE 1 DEFLECTION, 
THERMAL INSULATION (U)

IDENTIFIERS: 196'1 1 BENDING, REACTION CONTROL SYSTEMS, 
X-20 SPACECRAFT (Ul 

TESTS �ERE PERFORMED TO EVALUATE DESIGNS AND 
M�TERIALS FOR THE HYDROGEN PEROXIDE AND NITROGEN 
OISTRJBUT!ON LINES USED JN THE X•20 REACTION 
CONTROL SYSTEMS, THE ITEMS TESTED INCLUDE TUBING, 
FITTING, FITTINGS, FLEXIBLE HOSE, CLAMPS, BRACKETS, 

AND INSULATION, (AUTHOR) IU) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, DlS'+la 

AO•lf32 919 

60EING CO SEATTLE WASH 

lNDlCATDR • ANGLE OF ATTACK. 

2 '+ p
REPT, NO, 10 20930 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

( u) 

DESCRIPTORS: l•ANGLE OF ATTAC�, FLlGHT lNSTRUHENTS)t 
l•BoosT-GLIDE VEHICLES, FLIGHT INSTRUMENTSlt l•FLIGHT 

INSTRUMENTS, ANGLE OF ATTACK) 1 AIRCRAFT EQUIPMENT, 

SPECIFICATIONS, DESIGN, PERFORMANCE IENGJNEERlNG), 

TESTS, INERTIAL GUlDANCE, MILITARY REQUIREMENTS, MANNED 

SPACECRAFT, RESEARCH PLANES (U) 
IDENTIFIERS: X•20 SPACECRAFT, DRAWING 

(SPECIFICATIONS I (Ul 

UNCLASslF'JEO OlSJ.+16 



UNCLASSIFIED 

DDC R�PORT BfBLlOGRAPHY SEARCH CONTROL NO• 015�16 

AD-'+32 917 

SUNDSTRAND AVIATION-DENVER COLO 
DESIGN ANALYSIS OF DYNA-SO�R MODEL 876C 
LUBRICATION SYSTEM, PROPELLANT PLUMBING 
LINK5, 

q Op 

REPT1 NO, 23DER62 REV, 8 

UNCLAssrFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

APU GEARBOX, 
AND MOUNTING 

IU I 

DESCRIPTORS: <•BOOST-GLIDE VEHICLES, AUXILIARY POWER 
PLANTS), GEARS. CONTAINERS, LUBRICANTS, OILS, PRESSURE 
REGULATORS, VALVES, PRESSURE, VOLUME, NITROGEN, TESTSt 
STORAGE TANKS, PNEUMATIC SYSTEMS, PNEUMATIC DEVICES (UI 

IDENTIFIERS: 1963, ACCUMULATORS, x-20 SPACECRAFT (UI 

UNcLASSIFIEO 015'116 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• OlS�l6 

AD-qJ2 91S 

SUNDSTRAND AVIATION-DENVER COLO 
X-20 (DYNA-SOAR) ACCESSORY POWER UNIT, (U) 

DESCRIPTIVE NOTE: MONTHLY DEVELOPMENT STATUS REPT,, l 
OCT-13 DEC 63, 

DEC 63 1S6P 

REPT, NC, DSR23 

UNCLASSIFIED REPO�T 
NOFORN 

SUPPLEMENTARY NOTE! 

DESCRIPTORS: !•BOOST-GLIDE VEHICLES, AUXILIARY POWER 
PLANTS), GAS TURBINES, GEARS, CoNTAINER 1 LUBRICATION, 
LUBRICANTS, TESTS, PRESSURE REGULATORS, COMBUSTION 
CHAMBERS, DESIGN, HYDRAULIC PRESSURE PUMPS, VALVES, 

PRESSURE, SOLENOIDS, GAS LEAKS, TEMPERATURE, CONTROL 
SYSTEMS, TEST METHODS, RELIABlLITY IUI 

IDENTIFIERS: 1963 1 GEARBOX, X•20 SPACECRAFT IUI 

UNCLASSIFIED 01S�l6 



UNCLASSIFIED 

DOC REPORT BJBLJOGRAP�Y SEARCH CONTROL NO• 015�16 

AD•'l32 913 

SUNDSTRAND AVIATION-DENVER COLO 
DESIGN ANALYSIS REPORT X-20 APU PRIME MOVER• 

DEC 63 120P 

REPT• NO. 2� DER 62 REV. C 

UNCLASSJFJEO REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST-GLIDE VEHICLES, AUXILIARY POWER 

PLANTSl 1 MANNED SPACECRAFT, ELECTRICAL EQUIPMENT, GAS 
TURBINES, TURBINE BLADES, GAS GENERATING SYSTEMS, 
TURBINE VEHICLES, DESIGN, CONSTRUCTION, RELIABILITY, 

STRESSES, FAILURE IMECHA�ICS), RESEARCH PROGRAM 

( u >

ADMINISTRATION CU) 
IOENTIFlERS: 1962, X-20 SPACECRAFT IUJ 

AS A RESULT OF TURBINE BLADE CRACKING PROBLEMS, IT 
BECAME N�CESSARY TO EMB�RK IN EARLY JUNE 1963 ON A 

RECOVERY PROGRAM TO MEET PREDICTED APU PERFORMANCE 
AND SATISFY THE STRUCTURAL REQUIREMENTS FOR A PRIME 
HOVER LIFE OF 250 HOURS WITHOUT BLADE CRACKING. 

ADDITIONAL EFFORT WAS ALSO NECESSARY TO SATISFY NEW 
REQUIREMENTS JHPOSEO ON THE TURBINE ASSEMBLY TO 
PROVIDE A LARGE. STRESS MARGIN. THIS WAS TO BE 

ACCOMPLISHED WITH MINIHUM REDESIGN TO MEET THESE 
OBJECTIVES AND THE EARLIEST POSSIBLE QUALIFICATION 
DATE, NOVEMBER �, 1963. (AUTHOR) (U> 

UNCLASSIFIED 015�14 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• OIS�l6 

A0-�32 911 

FAIRCHILD STRATOS CORP HAGERSTOWN HO 
SYSTEM ANALYSJS FOR LANDING GEAR EXTENSION SYSTEM -

BAC SPEC. 10-8113 □ WINDOW HEAT SHIELD JETTISON 

SYSTEM • BAC SPEC. 10-81131• (U) 
NOV 63 12P 

REPT. NO. SR382 

UNCLASSJFIEO REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•B00ST-GL1DE VEHICLES, AlRFRAHES>, MANNED 
SPACECRAFT, WINDSHIELDS, HEAT SHIELDS, JETTISONABLE 

EQUIPMENT, LANDING GEAR, EXTENDABLE STRUCTURES, 
MATHEMATICAL ANALYSIS, DESIGN, ACTUATUR5 1 PNEUMATIC 

DEVICES IU) 
IDENTIFIERS: 1963, X-20 SPACECRAFT IU) 

UNCLASSIFIED 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

AD-�32 909 

FAJRCHILD STRATOS CORP MANHATTAN BEACH CALIF
ACCEPTANCE TEST PROCEDURE FOR LANDING GEAR EXTENSION 
SYSTEM -- BAC SPEc. 10-a11Jo. HEAT SHIELD JETTISON 

ACTUATOR -- SAC SPEC. 10-81132 ••E••• (U) 

29P 

REPT• NO, SR369A 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: IN COOPERATION WITH BOEING co., 

SEATTLE. WASH. 

DESCRIPTORS: t•BOOST•GLIDE VEHICLES• PNEUMATIC DEVICES), 
t•ACTuATORSl1 MANNED SPACECRAFT, ACCEPTABtLITYt TEST 

METHODS. SPECIFICATIONS, RESEAkCH PROGRAM 
ADMINISTRATION, DESIGN, LANDING GEAR1 EXTENDABLE 

STRUCTURES, WINOSHtELDS, HEAT SHIELDS 1 J£TTISONABLE 
EQUIPMENT, OPERATION, EFFECTJVENESS, ENVIRONMENTAL 

TESTS, TEST EQUIPMENT (U) 
tOENTIFJERS: 1963, X-20 SPACECRAFT (U) 

UNCLASSIFIED 01S�l6 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL No. 01sq16 

AD-qJz 907 
FAIRCHILD STRATOS CORP HAGERSTOWN MO 
PROGRAM STATUS REPORT FOR PNEUMATIC ACTUATOR SYSTEMS 

10•81130, 10•811311 (UI 

NOV 63 !OP MILLER1M1 : 
REPT1 NO. SR353 3 

UNCLASSIFIED REPORT 
DlSTRJaUTION! MICROFICHE ONLY AFTER ORIGINAL COPIES 
EXHAUSTED• 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: t•BOOST•GLIDE VEHICLES, HEAT SHJELOSl, 
(•LANDING GEAR, BGOST-GLIOE VEHICLES), SCHEDULING, 
WEIGHT 1 PNEUMATIC DEVICES, ACTUATORS, JETTISONABLE 
EQUIPMENT (UI 

IDENTIFIERS: 1963, X-2 □ SPACECRAFT (U) 

UNCLASSIFIED DlSqlb 



UNCLASSIFIED 

DOC R�PO�T BIBLIOGRAPHY SEARCH CONTROL NO, 01Sql6 

AO-q32 905 
FAIRCHILD STRATOS.CORP HAGERSTOWN MO 
RELIABILITY PROGRAM PLAN ANO ANALYSIS OF. DYNASOAR

PNEUMATIC ACTUATOR SYSTEMS, IU) 

REPT• NOa SR330 
lV LAM0REAUX,C, L, i 

UNCLASSlFlED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: C•BOOST-GLJOE VEHlCLESt PNEUHATIC DEVICES>, 
ACTUATORS, MANNED SPACECRAFT, RESEARCH PROGRAM 
ADMINISTRATION, RELIABl�JTY, CHECKOUT PROCEDURES, 
LANDING GEAR1 EXTENDABLE STRUCTURES, WINDSHIELDS, HEAT. 
SHIELDS, JETTISONABLE EQUIPMENT, PlTOT TUBES, DESIGN, 
TEST METHODS, HANUFACTURlNG METHODS, SPEClFICATJONS (U) 

IDENTIFIERS: 1963, X•20 SpACECRAFT (U) 

UNCLASSIFIED 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015�16 

Ao-q3z s&3 

SUNDSTRAND AVJAT10N•DENVER COLO 
DESIGN ANALYSIS REPORT X-20 (DYNA•SOAR) 876CI 

CONTROLLER• VOLUME 2• (U) 

lV 
REPT. NO. 31DERo2REV, B 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE! 

DESCRIPTORS: <•HANNEO SPACECRAFT, CONTROL SYSTEMS), 

SPECJFICATIONS1 BOOST-GLIDE VEHICLES, DESIGN, ANALYSIS, 
VELOClTY1 TEMPERATURE, ELECTRIC POTENTIAL, POWER, 

CIRCUITS, TURBJNES 1 GENERAT0RS 1 TRANSISTORS, VOLTAGE 
REGULATORS (U) 

tOENTlfJERS: 19631 X•20 SPACECRAFT, PACKAGING (U) 

DESIGN ANALYSIS REPORT X•20 (DYNA•SOAR) 876Cl 

CONTROLLER, VOLUME 2• 

UNCLASSIFIED 015�16 

.

. 

I 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY · SEARCH CONTROL NO, 01S'll6 

AD•'-132 8'+0 

RAYTHEON CO WALTHAM MASS 
DEVELOPMENT TEST PROCEDURES. VOLUME I• AIRBORNE 
EQUIPMENT• (UI 

HAR 6'l lV 
REPT• NO, CR6'l '-108 31 l l _ 
CONTRACT: AF33 657 713'-+ 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORs: ( ♦ RADIO COMMUNICATION SYSTEMS, BOOST-GLIDE 
VEHICLES>, (•BOOST-GLIDE VEHICLES, RADIO COMMUNICATION 
SYSTEMS), AIRBORNE 1 GUIDED MISSILE TRACKING SYSTEMS, 
MANNED SPACECRAFT, TEST METHODS, RADIO RECEIVERS, RADIO 
TRANSMITTERS, TESTS, TEST EQUIPMENT (ELECTRONICS) (U) 

IDENTIFIERS: 196'-11 X•20 SPACECRAFT (U> 

UNCLASSIFIED □ 15'116



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• OIS�l6 

AO-qJ2 838 
RAYTHEON CO WALTHAH HASS 

DEVELOPMENT TEST PROCEDURES X-20 (DYNA-SOAR) 
COMMUNlCATioNs AND TRACKING SUBSYSTEM. VOLUME 3. 

AEROSPACE GROUND EQUIPMENT (AGE), (U) 
MAR bq lV 

REPT. NO. CRo� �08 31 3 
CONTRACT: AF33 657 713� 

UNCLASSIFIED REPORT 

NOfORN 
SUPPLEMENTARY NOTE: 

DESCRIPTORS! (•GROUND SUPPORT EQUIPMENT• BOOST-GLIDE 

VEHICLES>, C•BOOSl-GLJDE VEHICLES, GROUND•SUPPORT 
EQUIPMENT), CHECKOUT PROCEDURES, CHECKOUT EQUIPMENT, 

MAINTENANCE EQUIPMENT, TEST SETS, ANTENNAS, TEST 
METHODS, TEST EQUIPMENT (ELECTRONICS), CALIBRATION (U) 

IDENTIFIERS! 196�, X-20 SPACECRAFT (U) 

DEVELOPMENT TEST PROCEDURES X•20 (DYNA·SOARI
CQMMUNJCATlONS AND TRACKING SUBSYSTEM, VO�UME J• 
AEROSPACE GROUND EQUIPMENT (AGE). 

UNCLASSIFIED OlS�16 



UNCLASSIF'JEO 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe 01S�lb 

A0•'f32 7S2 
BOEING CO SEATTLE �ASH 
NOSE CAP DEVELOPMENT TESTS• 

SEP 63 83P LANDRY,Be E• 
REPTe NO, 02 80083 

CONTRACT: AF3l bS7 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

( u) 

DESCRIPTORS: (•NOSE CONES, BOOST-GLIDE VEHICLES>• 

CONFIGURATION, FEASISJLITY STUDIES, ZIRCONIUM COMPOUNDS, 
OXIDES, PLATINUM ALLOYS, CALIBRATJONe TEST FACILITIES, 
ATMOSPHERE ENTRY, SPACE ENVIRONMENTAL CONDITIONS, 
StHULATJON 1 PERFORMANCE (ENGINEERING), PLASMA JETS, 
INSTRUMENTATION. GRAPHITE, AERODYNAMIC CHARACTERISTlcs. 
HIGH TEMPERATURE RESEARCH, REINFORCING MATERIALS, HEAT• 

RESISTANT MATERIALS, HEAT-RESISTANT METALS ♦ ALLOYS, 
MODEL TESTS, TEST METHODS, STAGNATION POINT, THERMAL. 
RADIATION, COOLING, ACOUSTIC PROPERTIES, VJBRATION1 
AERODYNAMIC HEATING, EROSION• EXHAUST GASES 1 TEST 

EQUIPMENT (U) 

JOENTIFIERS: 19631 X-20 SPACECRAFT, NOSE CAPS CU) 

TESTS WERE CONDUCTED ro: 11) DETERMINE THE 
GROSS CAPABILITY OF THE FACILITY FOR TESTING 
fULLSCALE X•20 NOSE CAPSf AND 121 CALIBRATE THE 
THERMAL, PRESSURE, VIBRATION, AND ACOUSTIC 
ENVIRONMENTS PROVIDED BY THE FACILITY• A 3000 
POUND THRUST LIQUID OXYGEN-GASOLINE ROCKET MOTOR WAS 
DEVELOPED TO PROVIDE A THERMAL ENVIRONMENT FOR 
TESTING THE FULL•SCALE X-20 NOSE CAF FROM AMBIENT 
TO TEMPERATURES APPROACHING �OD r. THE EXHAUST 
STREAM TEMPERATURES AND PRESSURE �ERE DETERMINED BY 
USING HEMISPHERICAL GRAPHITE AND WATER-COOLED 
STAINLESS STEEL MODELS: 80TH OF WHICH WERE MOUNTED ON 
TRAVERSING FIXTURES CAPABLE OF l TO 30 FEET AXIAL 
DISPLACEMENT FROM THE ROCKET NOZZLE EXIT PLANE, 
THE HEATING RATE AND MAXIMUM STABILIZED TEMPERATURE 
OF THE TEST SPECIMENS WERE CONTROLLED BY OPERATION OF 
THE TRAVERSING FIXTURE, AS LONG AS A STABLE EXHAUST 
PRESSURE WAS HAJNTAlNEOe SEVERE EROSION LlHJTEO 
MAXIMUM GRAPHJT� MODEL TEMPERATURES TO 3900 r• 
(AUTHOR) (U) 

UNCLASSIFIED □ 1S&t16



UNCLASS1F1EO 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 01S�l6 

AD-�32 6S1 

BOEING CO SEATTLE WASH 
HYDRAULIC SYSTEM METALLIC AND ELASTOMER1C SEAL 
EVALUATION PROGRAM1 (U) 

DEC 63 157P EACRETT1l• t 
REPT• No. 02 s10Jq 
CONTRACT: AF33 6S7 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOSTeGLlOE VEHICLES, HYDRAULIC SYSTEHS) 1 

(•HYDRAULIC SEALS, HIGH TEMPERATURE RESEARCH), HETAL 
SEALS, PLASTIC SEALS, RUBBER SEALS1 SYNTHETIC RUBBER 1

MANNED SPACECRAFT, RESEARCH PLANES (U) 
IDENTIFIERS: 1963, X-20 SpACECRAFT (U) 

UNCLASSIFIED 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 01S'+16 

AD -- '+32 6'+9 

BOEING CO SEATTLE WASH 
LEADING EDGES DEVELOPMENT - DYNA SOAR, 

392P BOWERS,D. A• : 

REPT, NO, 02 aooas VOL, 2 
CONTRACT: AF33 6S7 7132 

UNCLASSJFlED REPORT 

NOFORN 
SUPPLEMENTARY NOTE: 

DESCRJPTORS: (•900ST-GLIDE VEHICLES, LEADING EDGE 

FLAPS), THERHAL STRESSES, TABLES, DATA, TEMPERATURE, 

'u) 

HIGH TEMPERATURE RESEARCH, EXPERIMENTAL DATA (U) 

IDENTIFIERS: 1963 1 X20 SPACECRAFT, LEADING EDGE (U) 

LE AD ttJ G EDGES D t VELO PH ENT .. DYNA SOAR •

UNCLASSIFIED 015'!16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 01S�16 

A 0•1.f J 2 61.f 7 
BOEING CO SEATTLE WASH 
X-20 TERMINATION ENGINEERING DOCUMENTATION, VOLUME.
I , ( U) 

DEC 6J lV 
CONTRACT: ArJ3 657 7132 

UNCLASSIFIEv REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

OESCRJPTORs: (•BOOST GLIDE VEHICLES, ELECTRONIC 

EQUIPMENT), PULSE TRANSMITTERS, AIRBORNE, CONFIGURATlON1 
SPEC1FICATt0NS 1 TIMING DEVICES,· DESIGN, PERrORMANCE. 
IENGINEERING), POWER SUPPLIES, MIXERS !ELECTRONICS), 
ELECTRICAL EQUJPMENT, MECHANICAL DRAWINGS, WlRING 
DIAGRAMS, DATA STORAGE SYSTEMS, FREQUENCY CONVERTERS, 
COMPUTERS, ACCEPTABILITY, TEST EQUIPMENT 1 OPERATION1 
VISUAL INSPECTION, TEST METHODS, CHCKOUT PROCEDURES, 
GROUND SUPPORT EQUIPMENT, CONTAINERS, RECOROING SYSTEMS, 
MAGNETIC RECORDING SYSTEMS, MAGNETIC TAPE (U) 

IDENTIFIERS: 1963, x-20 SPACECRAFT, JNTERrACE (U) 

X-20 TERMINATION ENGINEERING DOCUMENTATION, VOLUME

I I 

UNCLASSlFlED 0 I S't 16 



UNCLASSIFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL N01 OIS�l6 

AD-�32 6�S 
TRW INC CLEVELAND OHIO 
REACTION CONTROL POWER COMPONENT RELIABILITY FAILURE 

RATE ANALYSIS. DYNA SOAR� IUI 

11P BEATTY1H, W• 1JR.t 

REPTe NO. TMJ2�S 93 

PROJ: 516 808950 08 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOT£: 

DESCRIPTORS: C•BOOST•GLIDE VEHICLES1 ATTITUDE CONTROL 
SYSTEMS), FAILURE (MECHANICS>, MATHEMATICAL ANALYSIS,

ELECTRICAL EQUIPMENT, GAS FLOW, IGNITJON1 CONTROL JETS, 
RELIABILITY, GAS GENERATING SYSTEMS, VALVES, CONTROL 
SYSTEMS (U) 

IDENTIFIERS: 19621 X•20 SPACECRAFT, REACTION CONTROL 
SYSTEMS (UI 

REACTION cONTROL POWER cOMPONENT RELIABILITY FAILURE RATE 
ANALYSIS• DYNA SOAR, 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DDC R£PORT 8IBL10GRAPHV SEARCH CONTROL No. 01sq16 

AO•q32 6�2 
GARRETT CORP LOS ANGELES CALIF AJRESEARCH MfG DIV 

PRELJHlNARY DEVELOPMENT TEST BASIC HEAT TRANSFER DATA 
CRYOGENIC HEATER EQU[PMENT COMPARTMENT COOLER UNIT 

178390 BOEING DYNA SOAR PART 10•20917-3 1 (Ul 
JAN 62 11P DURHAH1R• E, iBUSCH1E• f• 

REPT. NOe D576R 

UNCLASSIFIED REPORT 

NOFORN 
SUPPLEMENTARY NOTE: 

DESCRIPTORS: l•BOOST•GLIDE VEHICLES 1 COOLING), (•HEAT 
EXCHANGERS, BOOST-GLIDE VEHICLES), HEAT TRANSFER, 
NITROGEN, CRYOGENICS, LIQUEFIED GASES, COOLING + 
VENTILATING EQUIPMENT, TEST METHODS, COOLANTS, 
TEMPERATURE (U) 

IDENTIFIERS: 1962 1 X-20 SPACECRAFT (UI 

UNCLASSIFIED 01SqJ6 



UNCLASSIFIED 

DOC REPORT BlBLIOGRAPHY SEARCH CONTROL No. ClS'+lb 

AD-'+32 6'+0 

HONEYWELL INC MINNEAPOLIS MINN 
HH-132 X-20 GLIDER FLIGHT CONTROL SUBSYSTEM 

ELECTRONICS PROGRAM• (U) 
DESCRJPTIVE NOTE: MONTHLY PROGRESS REPT. N01 3Ot 

JAN b'+ 17P RAHEY,Le He ; 

REPT• N01 2S'+oPR30 

UNCLASSIFIED REPORT 
NOFORN 

DESCRIPTORS: <•BOOST-GLIDE VEHICLES, FLIGHT CONTROL 

SYSTEMS), STABILlZATlON SYSTEMS, PITCH (HOTIONl 1 ROLL, 
ABORT, SIMULATION, LAUNCHING, ELEVoNs, SERVOMECHANJSMSt 

ANALOG COMPUTERS, ACTUATORS, SPECIFICATIONS, 
ACCEPTABILITY, ELECTRONIC EQUIPMENT, YAU, 

ACCELEROMETERS, COMPATIBILITY, REL1ABILITY 1 

AEROELASTICITY (U) 

IDENTIFIERS: 1963 1 X-20 SPACECRAFT, FLEXIBLE 
STRUCTURES IUI 

MH-132 X•20 GLIDER FLIGHT CONTROL SUBSYSTEM ELECTRONICS 
PR 0GRAl11 

UNCLASSIFIED 015£+16 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015�16 

A0-�32 638 

SUNDSTRAND AVIATION-DENVER COLO 

OYNA•SOAR ACCESSORY PO�ER UNIT DEVELOPMENT STATUS 
REPORT• (U) 

JUN 62 77P 

REPT. NO. OSR 8 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST GLIDE VEHICLES, AUXILIARY POWER 

PLANTS), l•AUXJLlARY PO�ER PLANTS, TURBINE PARTSJ, 
CHROMIUM ALLOYS, COBALT ALLOYS, BEARINGS, ACCEPTABILITY, 

PERFORMANCE IENGJNEERINGl 1 TURBINE BLADES, TURBINE 

WHEELS, HYDROGEN EMBRITTLEHENT, TITANIUM, MECHANICAL 
PROPERTIES, BRAZING, GEARS, CONTAINERS, CHECKOUT 
PROCEDURES, NICKEL ALLOYS, SCHEDULING, TESTS, FUEL 

INJECTORS• COMBUSTION CHAMBERS, CONTROL SYSTEMS, 
HYDRAULIC PRESSURE PUMPS, REGENERATIVE COOLING 

(ROCKETS), HYDROGEN, LJQUJFIED GASES, COOLING, HEAT 
EXCHANGERS, GRAPHJTE t VIBRATION (U) 

IDENTIFIERS: 1962, X•20 SPACECRAFT, RENE �I CU) 

DYNA-SOAR ACCESSORY POWER UNIT DEVELOPMENT STATUS REPORT. 

UNCLASSlFlED 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• Ol5'flb 

AD•'f32 636 
BOEING CO SEATTLE WASH 

WINDOW DEVELOPMENT • DYNA SOAR, 
OEC 63 203P CoVEY,JAHES He 

REPT• NO. D2 80088 

CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 

NOFORN 
SUPPLEMENTARY NOTE: 

( u) 

DESCRIPTORS: (•BOOST-GLIDE VEHICLES, WINDSHIELDS), 

MANNED SPACECRAFT, AIRPLANE PANELS, SILICON COMPOUNDS, 
OXIDES, GLASS, SeALS 1 GLASS TEXTILES, MODEL TESTS, 

ATMOSPHERE ENTRY, AERODYNAMIC HEATING, THERMAL STRESSES, 

INSTALLATION, PRESSURE, AEROOYNAHJC LOADING, STRUCTURES, 

AIRFRAMES, DESIGN, ANALYSIS (U) 

IDENTIFIERS: 1963, X-20 SPACECRAFT (U) 

FULL-SIZE WINDOW INSTALLATIONS WERE SUBJECTED TO 

SIMULATED RENETRY TEMPERATURE ANO PRESSURE CYCLES, 

OBSERVATIONS WERE HADE OF SEAL DURABILITY; ANO DATA 

WERE COLLECTED ON SEAL �EFLECTION: SEAL SET ANO 
LEAKAGE RATE. TWO SEAL CONFIGURATIONS WERE TESTED, 

EACH UTILlZED REFRASIL FABRIC IN CONTACT WtTH THE 
WINDOW PANE AND MOU�TJNG FRAHE. THE TESTS 

INDICATED THAT REFRASIL FABRIC IS EASILY ABRADED, BUT 

DID NOT DEPRECIATE SIGNIFICANTLY JN SEALING QUALITIES 

FOR THE CYCLES IMPOSED• HOWEVER, THE USE OF 
REFRASIL FABRIC WAS DISCONTINUED AS A WINDOW MOUNTING 

MATERIAL FOR THE X•20, THE INSTALLATION 
PROCEDURE FOR MOUNTING THE WINDOW lN THE FRAME 

REQUIRED CLAMPING PRESSURE TO OBTAIN INITIAL SEAL 

DEPRESSION. lT WAS FOUND THAT A SPRING LOADED 

CLAMPING FIXTURE WAS REQUIRED TO PREVENT LOCAL 

PINCHING ANO WINDOW CRACKING DURING INSTALLATION or 

THE RETAINING FRAHE• (AUTHOR) (U) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015�16 

A0-�32 633 

SUNDSTRAND AVIATJON•DENVER COLO 
DYNA•SOAR ACCESSORY POWER UNIT DEVELOPMENT TEST 
STATUS, (U) 

fEB 62 7�P RAND,Te 

REPT• NO. DSR� 

UNCLASSiflEO REPO�T 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•BOOST GLIDE VEHICLES, AUXILIARY POWER 

PLANTS), t•AUXJLIARY POWER PLANTS, PERFORMANCE 
(ENGINEERtNGl, COMBUSTION CHAMBERS, CATALYSTS, LIFE 
EXPECTANCY, CHECKOUT PROCEDURES, PELLETS, IGNITERS, 
GEARS, SERVOMECHANISMS, VALUES, HYDROGEN, DIAPHRAGMS 
IHECHANICS)e HYDRAULIC PRESSURE PUMPS, CONTROL SYSTEMS, 
ELECTRONIC EQUIPMENT, SERVOMOTORS, PRODUCTION, 

PROCESSING IU) 
IDENTIFIERS: 19621 X•20 SPACECRAFT (U) 

OYNA•SOAR ACCESSORY POWER UNIT DEVELOPMENT TEST STATUS• 

UNCLASSlFlED 



UNCLASSIF'IE:D 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015�16 

A0--'132 631 
BOEING CO SEATTLE WASH 
PERFORMANCE OF OXIDATION RESISTANT COATINGS FOR 

MOLYBDENUM• (U) 

DEC oJ 1V KERLEE,C• E• 
REPTt NO, D2•81112 VOL• 1 

UNCLASSIFIED REPORT 

NOFORN 
SUPPLEMENTARY NOTE! 

DESCRIPTORS! (•MOLYBDENUM ALLOYS, PROTECTIVE 
TREATMENTS), 1•COATINGS1 OXIDATION), (•NI08IUM ALLOYSe 
PROTECTIVE TREATM�NTSl, SILICJOES, TlTANJUH ALLOYS, 
ZlRONIUM ALLOYS• REENTRY VEHICLES, MECHANICAL 
P�OPERTIES, DUCTILITY, THICKNESS, EMlSSJVlTY, HEAT 

TREATMENT, CONTAMINATION, BOOST GLJDE VEHICLES, MANNED 
SPACECRArT, RESEARCH PLANES (U) 

IDENTIFIERS: 1963, MOLYBOEUM ALLOY 01STl1 MOLYBDENUM 
ALLOY TZM 1 NIOBIUM ALLOY 0•36, X•20 SPACECRAFT, 
FLUIDIZED BED CUJ 

PERFORMANCE OF OXIDATION RESISTANT DISILlClDE COATINGS ON 
MOLYBDENUM ANO NIOBIUM ALLOYS FOR XM20 SPACE CRAFT• �OL 

I • 

UNCLASSIFIED 



UNCLASSIFIED 

DOC REPORT BtBLIOGRAPHY SEARCH CONTROL NO• Olsql6 

AD•'t32 629 
GARRETT CORP LOS ANGELES CALIF AIRESEARCH MFG DIV 
ANA YSIS REPORT INTEGRATED COOLING SYSTEM DYNASOAR 
VEHICLE, 

1 V 
REPT. NO. DSI09R 

CHE5SMORE 1 G• IOtRElLLY,J, I 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: t•SOOST GLIDE VEHICLES, COOLING ANO 
VENTILATING EQulPMENTI, MANNED SPACECRAFT, HEAT 
EXCHANGERS, REGENERATIVE COOLING, CRYOGENIC STORAGE 
DEVICES, HEAT TRANSFlR, ELECTRONIC EQUlPHENT, CONTROL 
SYSTEMS, COOLANTS, SPACECRAFT CABINS, FEASIBILITY 
STUDIES, EFFECTIVENESS, DESIGN, TEMPERATURE CONTROL, 
AEROOY�AMIC HEATING, GLYCOLS, CRYOGENICS, LIQUEFIED 

( u) 

GASES, HYDROGEN IU) 
IDENTIFIERS: 1962, x�2 □ SPACECRAFT (U) 

UNCLASSlFJED 015q16 



UNCLASSIFIED 

DOC REPORT BJBLJOGRAPHY SEARCH CONTROL NO• 01S�lb 

AD-�32 b27 
ELECTRU-HECHANlCAL RESEARCH JNC SARASOTA FLA 

X-20 TEST INSTRUMENTATION SUBSYSTEM AIRBORNE PCH

SUMMARY ENGINEERING REPORT• (U) 

�3 ��p 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: (SUB CONTRACT AND BOCIAN AIRCRAFT

CO., SEATTLE, WASH. CONTRACT AF33 657 7132) 

DESCRIPTORS: l•TELEHETER SYSTEMS, PULSE MOOULATJONl1 

(•BOOST-GLIDE VEHICLES, TELEMETER SYSTEHS) 1 

JNSTRUHENTATJON, PULSE COHHUNJCATtON SYSTEMS, CODING, 
AIRBORNE, MANNED SPACECRAFT, ANALOG•TO•DIGITAL 

CONVERTERS, GATES (ClRCUJTSl, SWITCHJNG CIRCUITS, 
AMPLIFIERS, COMPUTER LOGIC (U) 

IDENTIFIERS: 1963, X•20 SPACECRAFT, PULSE CODE 

MODULATION, COMMON MODE COMPENSATION IU) 

IT IS THE PURPOSE OF THIS REPORT TO PROVIDE A 

DETAILED DEScRlPTJON OF SYSTEM AND CIRCUIT OPERATIONI 
CALUCLATE 1 ANALYZE AND TABULATE THE RESULTS OF 

ENGINEERING HODEL DECK TESTS; PRESENT A CALCULATED 
SYSTEH ERROR FOR THE AIRBORNE PCM EQUIPMENT! 
PREDICT PERFORMANCE OF A PROTOTYPE SYSTEM TO BE BUILT 

AND TESTED PER RIGID MANUFACTURING STANDARDS! AND 
COMPARE PREDICTED PERFORMANCE WITH BOEING ACCURACY 

REQUIREMENTS. (AUTHOR) (Ul 

UNCLASSIFIED OlS�lo 



UNcLASSIFIED 

DDC REPORT 6IBLIOGRAPHY SEARCH CONTROL NO. OIS�l6 

A0•�32 623 

WESTINGHOUSE ELECTRIC CORP LIMA OHIO 
OYNA•SOAR ELECTRICAL POWER GENERATION SYSTEM• (UI 

NOV 63 1V 
REPT• NO. REPTe NO. 1I• a. 2920 23 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: UNCLASSIFIED REPORT 

DESCRIPTORS: (•MANNED SPACECRAFT, B00ST•GLIDE VEHICLES)1 

<•ELECTRIC POWER PRoDUCTioN, MANNED SPACECRAFT), 

GENERATORS, VOLTAGE REGULATORS, CIRCUITS, CIRCUIT 
BREAKERS, .TRANStSTORS 1 DIODES I SEMICONDUCTOR) 1 

POTENTIOMETERS, DIRECT CURRENT, ALTERNATING CURRENT (UI 

IDENTIFIERS: 1963, X M 20 SPACECRAFT (U) 

DYNA•SOAR ELECTRICAL POWER GENERATION SYSTEM, 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015'+16 

AD-�32 621

CHANCE VOUGHT CORP DALLAS TEX 
X-20 NOSE CAP DESIGN PHILOSOPHY AND CRITERlAt

lV EDWARDS1R1 G, ; 
REPT• NO, 3 1�000 2R�O REV• 3 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: SUBCONTRACT TO BOEING C0,1 
SEATTLE, WASHINGTON 1 CONTRACT AF33 657 7132, 

'u) 

DESCRIPTORS: (•NOSE CONES, BOOST-GLIDE VEHICLES)1 MANNED 

SPACECRAFT, D�SIGN, THEORY, LOADING (HECHANJCS) 1

AERODYNAMIC LOADING, ATMOSPHERE ENTRY, 

AEROJHERMOELASTICITY, STRUCTURES, GRAPHITE, ZIRCONIUM 
COMPOUNDS1 OXIDES, CERAMIC MATERIALS, MOLYBDENUM, 

Nl081U�, HEAT SHIELDS, CORRECTIONS, AIRPLANE NOSES, 
VIBRATION (U) 

lOENTJFIERS: X-2 □ SPACECRAFT, NOSE CAPS IU) 

X-20 NOSE CAP DESIGN PHILOSOPHY AND CRITERIA•

UNCLASSIFIED 015'+16 



UNCLASSIFIED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015'fl6 

AD--'fl2 618 

BOEING CO SEATTLE WASH 

OEVELOPMENT PROGRAM, BEARINGS, LUBRICANTS AND 

HYDRAULIC FLUIDS• 
JAN 6'f t3SP ARHSTRONG1C1 S• : 

CONTRACT: AFJ3 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

( u) 

DESCRIPTORS: l•BOOST•GLlDE VEHICLES, MATERJAL5l 1 

<•BEARINGS, HIGH TEMPERATURE RESEARCH), (•HYDRAULIC 
FLU]OS1 HIGH TEMPERATURE RESEARCH) 1 (•LUBRICANTS, HIGH 

TEMPERATURE RESEARCH), HEAT RESISTANT MATERIALS, SPACE

ENVIRONMENTAL coNDITIONS1 REENTRY VEHICLES. MANNED 

SPACECRAFT, RESEARCH PLANES IU) 
IDENTIFIERS: C•BOOST-GLIOE VEHICLES, MATERIALS), 

(•BEARINGS, HIGH-TEMPERATURE RESEARCH) 1 

(•HYDRAULIC FLUIDS, HIGH-TEMPERATURE RESEARCH), 

<•LUBRICANTS, HIGH-TEMPERATURE RES£ARCH1 1 HEAT 

RESISTANT MATERIALS, SPACE ENVJRONME�TAL CONDITIONS, 
REENTRY VEHICLES, MANNED SPACECRAFT, RESEARCH 

PLANES ( U I 

DEVELOPMENT PROGRAM, BEARINGS, LUBRICANTS, AND HYDRAULIC 

FLUIDS FOR THE DYNA•SOAR• 

UNCLASSIFIED OlSi.+16 



UNCLASSlF"tED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL No. OlS'+la 

AD•'+32 616 
BOEING CO SEATTLE WASH 
NOSE CAP DEVELOPMENT • RADIANT HEAT TESTS 1

MAY 63 52P JENSEN1W• R• 
REPT• NO. D2 80083 

'CONTRACT: AF33 657 7132 

UNCLASStrlED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

C U > 

DESCRIPTORS: (•800ST•GL1DE VEHlCLES1 NOSE CONES), (•NOSE 

CONES1 ZIRCONIUH COMPOUNDSl1 OXtDESt MANNED SPACECRAFT1 

RESEARCH PLANES, AERODYNAMIC HEATING, S1HULATION 1 HIGH• 
TEMPERATURE RESEARCH (UI 

IDENTIFIERS: 1963 1 X-20 SPACECRAFT (UI 

NOSE CAP OEVELOPHENT - RADIANT HEAT TESTS. OYNA-SOARe 

UNCLASSIFIED 



UNCLASSIFIED 

DOC REPORT 6IBLIOGRAPHY SEARCH CONTROL N01 015�16 

AD•�J2 61� 
BOEING CO SEATTLE WASH 
NOSE CAP DEVELOPMENT TESTS • FULL SIZE STRUCTURAL 
DEMONSTRATOR TESTS DYNA•SOAR1 (U) 

62P ESCH,P. Ge fLANDRY 1 B. E, f

SWEGLE1A1 R, 
REPT1 NO. 02 80083 SECT. 6 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•NOSE CONES, BOOST�GLlDE VEH1CLES) 1 

MANNED SPACECRAFT, AIRPLANE NOSES, HEAT 5HlEL0S 1

HEMISPHERICAL SHELLS, ZJRcONJUM COMPOUNDS, OXIDES, 
CERAMIC MATERIALS, MODEL TESTS, MODELS (SlMULATIONlt 
ATMOSPHERE ENTRY, AERODYNAMIC HEATING, THERMAL STRESSES, 
TORCHES, TEST FACILITIES, EXHAUST GASES, PRESSURE, 
DESIGN, EFFECTIVENESS, ASCENT TRAJECTORIES, DESCENT 
TRAJECTORIES (UJ 

IDENTIFIERS: X•20 SPACECRAFT, NOSE CAPS (UJ 

FULL SCALE BOEING NOSE CAP STRUCTURAL DEMONSTRATOR 
WAS TESTED IN THE OXY•PROPANE TORCH ANO RAMJET 
FACILITIES. INITIAL TESTING CONSISTED Of 
SUBJECTING THE NOSE CAP TO SIMULATED MAXIMUM BOOST. 
THERMAL ENVIRONMENT JN THE PROPANE TORCH, DUE TO 
PROBLEMS IN TEST CONDUCTJON AND WITH A PROPANE 
BURNER CONTROL VALVE THE NOSE CAP WAS SUBJECTEO TO 
SEVERE HEATING RATES ANO HAXJHUH TEMPERATURE WAS 
HAJNTAJNED FOR AN ADDITIONAL 90 SECONDS PAST 
PROGRAMMED TERMINATION• BOTH THE NOSE CAP AND ITS 
INSTRUMENTATION APPEARED SOUND AFTER THE TEST. 
IAUTHORI (U) 

UNCLASSIFIED 015�16 



UNCLASSIFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL No. 01sq16 

A0--'+32 612 
BOEING CO SEATTLE 
STEEL TO ALUMINUM 

JAN 6'+ IBP 
REPT• NOe 02 81106 

WASH 
BRAZING, 

C�ANE 1 C. H. 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: !•STAINLESS STEEL, BRAZING)t <•ALUMINUM 
ALLOYS, BRAZING), BOOST�GLIDE VEHICLES, MANNED 
SPACECRAFT, RESEARCH PLANES, PRESSURE VESSELS, PIPES, 

( u, 

CRYOGENICS, FLUXES (FUSION) (UI 
IDENTIFIERS: l96q, X•20 SPACECRAFT, ALUMINUM ALLOY 

6061, STAINLESS STEEL 3 □qL IU) 

STEEL TO ALUMINUM BRAZING, 

UNCLASSIFIED 015'½16 



·suNoSTRAND AVIATION-DENVER CoLO·
DYNA-SOAR ACCESSORY POWER -UN1T DEVELOPMENT 'TEST
STATUS,

HAR 62 76P 
REPT t NO• DSR5 

UNCLASSIFIED REPORT 
NoFORN 

SUPPLEMENTARY NOTE: 

( U I 

DESCRIPT�Rs: ,.aoosT-GL[DE v�HICLES, AU�ILIARY POWER 
PLANTS) 1 COMBUSTION CHAMBERS, CATALYSTS, ROCKET 
IGNITERS� LUBRICANTS: FLUIQ FLOW, GEARS, CONTAINERS; GAS 
TURBINES, SEALS (STOPPERS!, CoNTROL SYSTEMS, VALVES, 
PNEUMATIC SERVOMECHANISMS, HYoRAULIC PRESSURE PUMPS, 
POWER: .ELECTRONIC EQUIPMENT IUI 

lDENTIF'lERSC 1962, .X-20 SPACEcRAFT IU I

DYNA-SOAR ACCESSORY POWER UNiy DEVELOPMENT TEST STATUS, 

UNCLAS5JFIEO 



UNCLAS5lFlEO 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

AD-�32 588 
RAYTHEON CO WALTHAM HASS 
SAFETY DESIGN AND OPERATIONAL REQUlREMENTS, X-20 
CDYNA-SOAR> COHMUNICAT[ONS AND TRACKING SUBSySTEM, (Ul 

HAR b� IV 
REPT, NO, ·CRb� �OS 2q 1 
CONTRACT: AF33 b57 7lJ� 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: c•COHMUNJCATION 5YSTEMS, eoosTGLIDE 
VEHICLES!, C•800ST-GLlOE VEHicLES, COMMUNICATION 
SYSTEMS): VOJCE COMMUNICATION SYSTEMS, DATA TRANSHISSION 
SYSTEMS, ·sUPERHIGH FREQUENCY: ULTRAHIGH FREQUENCY: C 
8ANO: 'TRANSHJTTER_RECEIVERs; �RACKING;_sAFETY; GROUND
SUPPORT EQUIPMENT, CHECKOUT PROCEDURES, TESTS, RANGES 
CESTABLlSHHENTSl: HAZARDS: SH1PBORNE� AlRBORNE: 

- . 

MAINTENANCE EO�IPMENT, F�[GHT TESTING, RESE�RCH PROGRAH 
ADHlNISTRATJON, ANTENNAS, MANNED SPACECRAFT, RESEARCH 
PLANES CUI 

IDENTJFIERS: 

SAFETY DESIGN ANO OPERATIONAL REOUJREMENTS, X-20 
(DYNA-SOAR) COMMUNICATIONS ANo TRACKJNG SUBSYSTEM, 

UNCLAS5rFIED 

( u ) 



UNCL.AS5IFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

AD•'l32 58'+ 
BOEING CO SEATTLE WASH 
INSULATED PANEL DEVELOPMENT cDYNA-SOARI. PLASMA 
TUNNEL TESTS. CUI 

lV SHITH:N. E, IOAKEs,w. G, 
NAMATAHE,T, I 

REPT, NO• 02 80080 SECTION II 
CONTRACT: AF33 b57 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPP.�EHENTARY NOTE: 

DESCRIPTORS: c•HEAT SHIELDS, aOOST-GLlOE VEHICLES): 
(•STRUCTURAL PARTs�.HANNEO SPACECRAFT): RESEARCH -�LANES, 
ENVIRONMENTAL "TESTS, ATMOSPHERE ENTRY, SIMULATION, TESy· 

"FACJLITlES CUI 
IOENTIFlERS: 

DYNA-SOAR INSULATED PANEL DEVELOPMENT, PLASMA TUNNEL 
TEST DATA ON EROSION SHIELD, vOL, I, SECCJON II, 

UNCLAS5IFIEO 

( u) 



UNCL.AS5IF'IEO 

ODC REPORT BIBLIOGRAPHY SEARCH .CONTROL NO, 015'llb 

AO-lof32 5'15

BOEING ·co SEATTLE WASH 
EXTERNAL SURFACE SEAL DEVELOpHENT TESTS. 

DEC 63 q1P COVEY
"'

JAHES H o 
' 

REPTt NO, 
CONTRACT: 

02-80876

AF 33(657)-7132 

UNCLASSIF'JEO REPORT 
NOFORN 

OESCRJPT0RS1 c•SEALS CSTOPPER5l, HEAT RESISTANT 
MATERIALS) 1 HETAL SEALS, MANNED SPACECRAF'T; GI.ASS 
TEXTILES: COMPOSITE M�TERJALS: GASKETS: "COMPRESSIVE 

CU I 

PROPERTIES, .LAHINATES 1 WEAR RESISTANCE CUI 
JOENTIFfERSl 1963, X-20 SPACEcRAF'T (Ul 

EVALUATION OF' SEALING HATERIA1.S AT HIGH TEMPERATURE FOR 
USE IN OYNA-SQAR, 

UNCLAS5JFIEO 



UNCLAS5IFIEO 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015�16 

A0-'+32 5'+3 
BOEING CO SEATTLE WASH 
INSULATED_ PANEL DEVELOPMENT DYNA-SOAR, 

OCT 63 255P DARCY:KENNETH E, 
REPT, NO. D2 aooeo SECTION I 
CONTRACT: AF3J 657 7132 

UNCLASSIFIED REPORT 
NOFORN 

·SUPPLEMENTARY NOTE:

DESCRIPTORS! c•HEAT SHIELDS� aoOST-GLIOE VEHICLES):

CU I 

C•STRUCTURAL PARTS,_MANNEO SPACECRAFT); RESEARCH PLANES, 
ENVIRONMENTAL TESTS, SIMULATloN, NOISE, AERODYNAMIC 
HEATING, AERODYNAMIC LOADING: LOADING (MECHANJCS); 
VIBRATION; ACcELERATJON 1 DEFLtCTION, EXPERIMENTAL 
DATA (Ul 

IDENTIFIERS I l9bl� X-20 SPACEcRAFT 

DYNA-SOAR INSULATED PANEL DEYtLOPMENT. THERMAL, SONIC 
ANO LOAD TEST· DATA, VOL. 111 1 SEC, I, 

UNCL.AS5!FJEO 

CU I 



DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

AD-ijJ2 5�1 
BOEING CO SEATTLE WASH 
LEADING EDGES DEVELOPMENT - D!NA SOAR, 

282P BOWER5
1
D, A, ' 

REPT, NO, 02 800B5 VOL, 3 
CONTRACT! AF33 657.7132 

UNCLASSIFIED REPORT 
NQFORN 

SUPP.LEMENTARY NOTE: 

DESCRIPTORSS ,.aoasT-GLIOE VEHICLES, LEADtNG EDGE 
FLAPS): "!ABLES, DATA, ·TH;RHAL STRESSES: 'TEMPE�ATURE: 
STRESSES• ·SHEAR STRESSES, LOADING (MECHANICS), HIGH 

I U l 

TEMPERATURE RESEARCH: EXPERIMENTAL_DATA IUl 
IDENTIFIERS: 1963 1 X-20 SPACEcRAFT, LEADING EDGE CUI 

LEADING EDGES DEVELOPMENT· - OyNA SOAR, 

UNCLAS5lFlED 



UNCLAS5tF'JED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL No. 015�16 

AD-"13� S.39 

BOEING CO SEATTLE WASH 
X-20 "TERM1NATJ0N MANUFACTURING SUMMARY,

DEC b3 1V 
CONTRACT: AF33 bS7 7132 

UNCLASSJFIED REPORT 
NQFORN 

SUPPLEMENTARY NOTE: 

( u' 

DESCRJPTORs: c•BOOsT-GLJDE VE�ICLES, ELECTRONIC
EOUIPHENT) 1 HA�NEO SPACECRAFT, RESEAR�H PROGRAM
ADMINISTRATION, MANUFACTURING METHODS, DATA PROCESSING 
SYSTEMS, AtRBORNE, MODULES <ELECTRONIC! CUI 

lOENTIFIERSI 19b3, X-20 SPACEcRAF'T CUI 

THIS REPORT 1S INTENDED TO PROVIDE A NARIAT[VE 
-DESCRIPTION OF THE STATUS ON THE MAJOR ELEMENTS OF'
THE SUBJECT SYSTEM AT "THE TJHE OF WORK STOPPAGE ON
DECEMBER 13: t9ol, THIS REPORT, ALONG WITH THE
LATEST X-20 PR0DUC!JON STATU5 REPORTS ISSUED BY
PRODUCTION CONTROL, SHOULD PROVIDE A FAIRLY
COMPLETE STATUS OF THE PROGRAM• (AUTHOR) cu> 

UNCLAS5JFtED 



UNCLAS5tF'IEO 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL N0 0 
OlS�lb 

A0-.,.32 372 
BOEING CO SEATTLE WASH 
HYDROGEN REcooLER DEVELOPMENT TESTS SUMMARY EWA 3-
29i,j, 

DEC 
REPT, NO, 
CONTRACT: 

o3 IV BOCK,c. o, 
02 a102s VoL 1 
AF33 b57 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

IBANGSUND,EO I 
tu I 

DESCRIPTORS! 1•FUEL SYSTEMS, HYDROGEN): HEAT EXCHANGERS, 
PJPEs: TRANSPORTATION; TEMPERATURE, LOW TEMPERATURE 
RESEARCH: MILITARY REOUIREMENrS, OXYGEN: LIOUIFIEO 
GASES 1 

CRYOGENICS, COOLING; N1TROGEN, COOLANTS, VACUUM: 
THERMAL INSULATION� GAS LEAKS� TESTS, TEST METHODS: PIPE 
FITTINGS: B00ST-GL10E VEHICLE�: REFRJGERATJON 
SYSTEMS IU) 

IDENTJF1ERSI IU)

AN ACCOUNT IS PRESENTED OF TESTING CONDUCTED UNDER 
EWA 3-29.,. TO INVESTIGATE HEAT LEAK OF VACUUM 
INSULATED TRANSFER LINES AND TO CONFIRM THAT THE 
HYDROGEN RECOOLER DESIGN SAT1SFIES GLIDER TEMPERATURE 
REQulREHENTS, ALSO tNCLUDED ARE AN ACCOUNT OF 
OXYGEN COOLING COIL DEVELOPHe:NT TESTS AND A 
PERFORMANCE EVALUATION OF SEvERAL RECOOLER 
COMPONENTS, TESTING WAS CONDuCTEO IN TWO PHASES, 
OURJNG THE -�1RST PHASE THE TRANSFER LINES WERE 
TESTED AND THE RECOOLER WAS TESTED FUNCTIONALLY WtTH 
LJ0UJD NITROGEN AT SEATTLE, DURJNG THE SECOND 
PHASE THE O�yGEN COOL[NG COIL TESTS WERE CONDUCTED 
AND THE RECOOLER WAS TESTED wJTH HYDROGEN AT 
TULALIP. (AUTHOR) CU) 

UNCLAS5tFIED 015�16 



UNCLAS5IFJED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, Ol5�lb 

AD-'432 370 
BOEING CO SEATTLE WASH 
WELDING OF COLUHBIUM ALLOYS, 

DEC b3 IV STACY7J, T1 
REPT, N01 02 80270 
CONTRACT: AF33 b57- 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

OESCRJPTORsi c•NIOBIUM ALLOYS: WELDING); (•WELDING:. 

CU I 

NIOBJUH ALLOYSI, (•RESEARCH PLANES• NIOBIUM ALLOYS), 
(•REFRACTORY METALS AND ALLOYs: NIOBIUM ALLOYSI, BOOST
GLIDE VEHICLES; MANNED SPACECRAFT; REPORTS; SPOT 
WELDING, CRYOGENICS, "THERMAL JOINING; HAFNIUM ALLOYS, 
TITANIUM ALLOYS, ZIRCONIUM ALLOYS: TANTALUM -ALLOYS: 

.ELECTROO�s. TENSILE �ROPERTIEs; HEAT TREATMENT, VACUUM 
FURNACES, PROCESSING, STRESSEs, PHOTOMICROGRAPHY, ACIDS, 
WELDS; COATINGS, PICKLING: PlcKLING COMPOSITIONS, 
MECHANICAL PROPERTIES: SPOT WELDS CUI 

IDENTIFIERS: x-20 SPACECRAFT; NIOBIUM ALLOY c-103; 
NJOBJUM ALLOY D-lb, NIOBIUM ALLOY FS-82, ETCHANTS, 
1963: FUSION WELDING CUI 

THIS DOCUMENT CONTAINS SEVEN INFORMAL INTERNAL 
REPORTS ISSUED BY THE X-20 MATERIALS ANO 
PROCESSES STAFF ·coNcERNING THE WELDING OF COLUHBluM 
ALLOYS, THESE REPORTS CONTAIN DATA NOT FORMALLY 
DOCUMENTED ELSEWHERE 'EXCEPT AS PRESENTED FROM TIME TO
TJHE IN QUARTERLY PROGRESS REPORTS, WJTH "THE 
CANCELLATION oF THE x�20: IT HAS BECOHE PROPER TO 
DOCUMENT THE WORK AS EXPEDIT10USLY AS POSSIBLE, TO 
ACCOMPLISH 'THIS OBJECTJVE: THE VELLUMS OF THE 
INFORMAL REPORTS HAVE ,BEEN ApPENOED TO THIS DOCUMENT 
AND AN OVERALL- SUMMARY HAS BEEN PREPARED 1 IN THE 
EARLIER STAGES OF THE X-20 PROGRAHt SOME WORK WAS 
DONE TO DETERMINE THE FEASIBzLlTY OF RESISTANCE 
WE�OtNG TWO OF 'THE COLUHBIUH ALLOYS OF INTEREST AT 

"THAT TIME, C-103 AND D•36• WHEN IT BECAME 
EVIDENT 'THAT 'THE SPOT WELDING OF C0LUHBIUM ALLOYS 
WOULD Nor BE ONE oF THE FABR1CAT(ON METHODS USED ON 

"THE x-20, FURTHER WoRK WAS OJSCONTINUED. FUSION 
WELDING INVESTIGATIONS WERE cARRIED OUT ON THREE 
COLUMBIUM-BAsE ALLOys: c-103: D-3&, AND FS-82, 
FUSION WELDS WERE HADE 'USING THE TUNGSTEN ARC 
PROCESS. SELECTION OF o-Jb As THE co�UMBIUN 
ALLOY FOR THE X-iO LED TO ADolTIONAL WORK ON D
·Jb1 (AUTHOR)

UNCLAS5IFIED 

CU I 



UNCLAS5IFIED 

ODC REPORT BtBLfOGRAPHY S£ARCH CONTROL NO• 015�l6-

AD-�32 1ao 
BOEING CO SEATT�E WASH 
TEST EQUIPMENT x-20 SERVICE slMULATJoN, 

DESCRIPTIVE NOTE: 1 10 BY JOSEpH H, 
DEC 63 lV 

REPT. NO, 
CONTRACT: 

02 8Jll� 

AF33 657.7132 

UNCLASSIFIED REPORT 
NoroRN 

SUPPLEMENTARY NOTE: 

I U > 

DESCRJPTORSl c•BOOST GLIDE v;HICLES, REFRACTORY 
COATINGS), l•TEST FACtLlTIES,_SPACE ENVIRONMENTAL_ 
CONDJTIONSJ, C•REFRACTORY COArlNGs, TEST .METHODS), 
REENTRY VEHICLES; ENVIRONMENTAL TESTS; CALIBRATION; 
ATMOSPHERE ENTRY, HIGH TEMPERATURE RESEARCH, REFRACTION 
'COATINGS: SlLl�IDES, OXIDA!ION; .LOW PRESSU�E RESEARCH, 
FLIGHT TESTING, SIMULATION, TEST EQUJPM�NT 1 HEAT 
RESISTANT MATERIALS, TITANlUM COMPOUNDS, .ZIRCONIUM 
COMPOUNDS, MOLYBDENUM ·cOMeOUNoS, CONFLGURAT10N 1 

PERFORMANCE CENGINEERJNG), TRANSPORT PROPERTIES, 
PERFORMANCE "TESTS, ALLOYS <U> 

1DENTIFIERSI 1963; X-20 SPACEcRAFT IUI 

IT WAS NECESSARY TO DETERHINE THE CAPABILITY OF THE 
TEST EGUJPMENT· TO SIMULATE THE IN•FLIGHT ENVIRONMENT 
lN ORDER "TO ESTABLISH THE CONFIDENCE LEVEL OF 
HATER JAL EVALUATION "TESTS, THE EQUIPMENT 

.CALIBRATION TO DO THJS REOUIRED ONLY THE 
DETERMINATION OF 'THE EOUlPMENT MASS TRANSFER 
COEFFtCtENT StNCE THE TEMPERATURE ANO PRESSURE 
MEASUREMENT TECHNl0UES USED wERE WELL ESTABLISHED. 
ORIGINAL EOUJPHENT CALIBRATloN WORK ATTEHPTEo TO 
EVALUATE THE HASS TRiNSFER CoEFFJCIENT IN THE ·PLANT 
l RE-ENTRY "SIMULATOR DURING RE-ENTRY TESTING BY
DETERMINING THE RATE OF CONSuMPTtON OF PURE
MOLYBDENUM ANO ASSUMING THE REACTlON WAS HASS· 
TRANSPORT CONTROLLED, LATER wORK ·SHOWED THAT THE 
ATTACK RATE ON PURE HOLYBDENuH WAS CHEMlCAL REACTION 
RATE CONTROLLED IN BOTH THE pLANT I ANO 2,01 
BUILDING FACILITIES CloE 0 THERE WAS SUFFJCIENT 
OXYGEN AVAILABLE 'FOR REACTION or PURE HOLYBDENUM), 
THEREFORE THE RATE OF SUPPLY1NG OXYGEN WOULD NOT BE 
SO SLOW AS 'TO .LJHIT THE RATE OF A SLOWER REACTION, 
THlS LEO TO A RECOMMENDATION TO USE TEST TIMES 
EQUAL ·ro 'FLIGHT TIMES RATHER THAN ExTENOED-TlHE TESTS 
FOR BARE··OR coATEO REFRACTORy ALLOYS IN BOTH 
PACILlT?ES, (AUTHOR) cu> 

UNCLAS5IFlED 



UNCLAS5IF'lEO 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL No, 015�1b 

A0-�31 9bB 
BOEtNG .CO -SEATTLE WASH 
DEVELOPMENT ·OF OXIDATION RES1STANT COATINGS FOR 
HOLYBOENUH, 

DEC a2 lV GUNDERSON,JOSEPH M t I 
REPT. NOt ·D2 Sll09 
CONTRACT! AF'33 b51 7132 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

( u ) 

OESCRtPTORSI 1•HOLYBDENUH ALLoY5 1 REFRACTORY COATINGS), 
C•REFRACTORY COATJNGs: MOLYBDENUM ALLOYS): 
l•HANUFACTURING METHODS, REFRACTORY COATINGS): GAS F'LOW, 
IODINE: "SILICON, SILICIDES: .CERAMIC COATINGS, TJTANTlUH 
AL.LOvs: ZIRCONIUM ALLOYS; oXtoATION, INHIBITION, 
THICKNESS; :CRYSTAL STRUCTURE: EMISSIVITY; PHASE STUDIES, 
HIGH TEMPERATURE RESEARCH_ CUI 

IDENTIFIERS: J9b3, Mo-o.s� ·rt� TZH MOLYBDENUM ALLOY, 
X-20 SPACECRAFT CUI 

"THE DEVELOPMENT OF SILICIDE TYPE OXIDATION 
RESISTANT COATINGS FOR MOLYBoENUH WAS INITIATED IN 
PACK CEMENTATJON TYPE EQUIPMENT BUT.THE MAJOR 
DEVELOPMENTAL ACCOMPLJSHHENT5 WERE HADE IN THE 
F'LUlolZEo BED TYPE PROCESS EaulPMENT, THE EFFECT 
OF TEMPERATURE ON COATING RAyE IS SUCH THAT THERE IS 
A DISCONTINUITY tN THE REGION OF lbOO F, THE 
COATING RATE INCREASES WJTH JNCREASJNG "TEMPERATURE 
BOTH ABOVE ANO BELOW THE DlScONTINUITY BUT COAT1NG 
RATES ARE MUCH HIGHER BELOW 1aOO F THAN THEY ARE lN 
THE HIGHER "TEMPERATURE REGION, THIS CHANGE IN 
COATING RATE tS CLOSELY ASSOclATED WITH WHAT HAS 
SUBSEQUENTLY BEEN IDENTIFIED AS A PHASE 
·TRANSFORMATION, COATINGS PROoUCED AT TEMPERATURES
BELOW ABOUT ,�oo F ARE PRIMARILY HEXAGONAL
M05J2 WHILE THOSE FORMED ABOvE lbOO F ARE
TETRAGONAL MOSl2, OXIDATION LIFE ANO
TEMPERATURE ,CAPABILITY APPEAR TO SE FUNCTIONS
PRIMARILY OF COATING THICKNE5S WHILE. EHJTTANCE JS
PRIMARILY A FUNCTION OF SURrACE CONTAMINATION PERHAPS
INFLUENCED BY SURFACE ROUGHNESS, (AUTHOR) CU) 

UNCLASslFIED 



UNCLAS5tF"IEO 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

A0-'431 909 

MARTIN CO BALTIMORE HD 
DYNA-SOAR LAUNCH COMPLEX SA[ETY PROCEDURE, 

ocr· bl IV KERR,J, R, ' 
REPT, NO, 0563 bl 

UNCLASSIFIED REPORT 
NoFORN 

SUPPLEMENTARY NOTEt 

CU I 

DESCRIPTORS! <•LAUNCHING SITEs: SAFETY), HAZARDS, LIQUID 
ROCKET PROPELLANTS, IGNITION: PROTECTIVE CLOTHING: 
WARNING �YSTEMS, FIRES, EXPL05lONS, e90ST-GLIOE 
VEHICLES, LAUNCH VEHICLES (AEROSPACE), FIRE SAFETY, 
GUIDED ,HJSSILE SAFETY IUI 

IOENTtFIERSI 

THIS DOCUMENT· DEFINES ·THOSE pROCEOUREs ANO POLICIES 
NECESSARY TO MINIMIZE ANo; WHERE POSSIBLE� "ELIMINATE 
HAZARDOUS EXPOSURE TO PERSONNEL ANO PROPERTY, THIS 
PROCEDURE IS PREPARED AS A PART OF THE SAFETY AND 
HEALTH PROGRAM FOR ALL DYNASoAR STEP J MISSILE 
SYSTEMS. AND COMPONENTS TESTS AT THE AHR.LAUNCH 
COMPLEX, REQUJREMENTS DESCRleED .ARE BINDING ON ALL 
OS 'STEP J .LAUNCH COMPLEX PER50NNEL 1 JNCLUD�NG 
SYSTEM ANO ASSOCIATE CONTRACTORS PERSONNEL, MILITARY 

( U I 

PERSONNEL, ANO VISITORS• !AUTHOR) IU) 

UNCLAS5JFIED 



UNCLAS5!FIEO 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015-'tlb 

AD-'13 ! 907 
HARTIN CO BALTIMORE MO 
OYNA SOAR STEP I, AJRBORNE MALFUNCTION DETECTION 
SYSTEM SPECIFICATION: IU) 

AUG bl ISP MAAG,K• R. 
REPT. NO, 
CONTRACT: 

HB 5b-'+

AF'O-'t b4t7 bl 0 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: ( ♦BOOST-GLIDE VEHICLES, LAUNCH VEHICLES 
( AEROSPACE I l; C •LAUNCH VEHICLES I AEROSPACE) 1 

HALFUNCTJONSI, BOOSTER NOTORS
w 

DETECTORS: ELECTRONIC 
EOUIPHENT, DISPLAY SySTEH: SP�ClF'ICATJONS: AIRBORNE, 
ABORT:AERODYNAMIC CH�RACTERISTtcs: PITCH: ROLL, YAW, 
ELECTRICAL EQUIPMENT, SWITCHING CIRCUITS (Ul 

IDENTIFIERS: 1961, X-20 SPACEcRAF'T IUI 

A SPECIFICATION IS PRESENTED OF THE PERFORMANCE AND 
GENERAL DESJGN REOUtREHENTS fOR THE AIRBORNE 
BOOSTER MALFUNCTION DETECTION SYSTEM OF THE 
DYNA SOAR STEP I BOOSTER. THrs 
SPECIFICATION SHALL BE USED AS THE CONTRACTUAL 
DOCUMENT TO DESCRIBE THE REQuIREMENTs OF THE MOS oF 
THE BOOSTER PORTtON OF THE A1R VEH1CLE. 
(AUTHOR) 

.. �: ·. .. ,i,;UNCI-A�511:lf:D 

< u I



UNCLAS5lFIEO 

UNCLASstFlED 

OOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�10 

AD-�31 90� 
MARTIN CO BALTIMORE MD 
DYNA SOAR STEP I GROUND INSTRUMENTATION SYSTEMS 
SPECIFICATION, (Ul 

AUG ol l7P AKRE,R, C, 
REPT, NO, HB55� 

UNCLASSIFIED REPORT 
NQFORN 

SUPPLEMENTARY NOTE: 

OESCRJPTORs: (eBOOST-GLIDE VEHICLES, GROUND SUPPORT 
EQUIPMENT), l•GR�UND SUPPORT EOUtPMENT: 
INSTRUMENTATION>, LAUNCH VEH!cLES !AEROSP�CEJ, LAUNCHtNG 
StTEs. QUALITY CONTROL, TELEMETER SYSTEMS, DATA STORAGE 
SYSTEMS, DESIGN, PERFORMANCE cENGlNEERING) CUI 

JDENTIFIERs: 19bl, X-20 SPACEcRAFT (U) 

THE PERFORMANCE AND GENERAL oESIGN REQUIREMENTS ARE 
PRESENTED FOR THE GROUNO INSyRUHENTATJON 
SYSTEMS TO BE USEO WITH THE oYNA SOAR STEP 
J BOOSTER PROGRAM, !AUTHOR) CUI 



UNCLAS5IFIEO 

OOC REPORT BIBLIOGRAPHY SEARCH CONTROL No. 0151.flb 

AD-'13 ! 968 
BOEING CO SEATTLE WASH 
DEVELOPMENT OF OXIDATION REStSTANT COATINGS FOR 
MOLYBDENUM. 

OEC 62 IV GUNDERSON,JOSEPH M, I 
REPT. NO, D2 8110� 
CONTRACT: AF'33 b57 7132 

UNCLASSIFIED REPORT 
NOF'ORN 

SUPPLEMENTARY NOTE: 

( U I 

DESCRIPTORS: 1•MOLY8o;NUM ALLoYS, REFRACT9RY COATINGS), 
<•REFRACTORY COATINGS, MOLYBDENUM ALLOYS), 
(•MANUFACTURING METHODS, REFRACTORY COATINGS); GAS FLOW, 
IODINE: SILICON, SILICIDEs: CERAMIC COATINGS, TlTANTIUH 
ALL0Ys: ZIRCONIUM ALLOYS; oXtoATJON, INHIBITION. 
THICKNESS, CRYSTAL STRUCTURE: EMISSIVITY: PHASE STUDIES, 
HIGH TEMPERATURE RESEARCH CUI 

IOENTtFJERS1 1963, Ho-0,5� Tr: TZM MOLYBDENUM ALLOY: 
X-20 SPACECRAF'T CUI 

THE DEVELOPMENT OF SILICIDE TYPE OXIDATION 
RESISTANT COATINGS FOR MOLYBoENUM WAS INITIATED IN 
PACK CEHENTATJON TYPE EQUIPMENT BUT THE MAJOR 
DEVELOPMENTAL ACCOMPLISHNENT5 WERE MADE IN THE 
FLUIDlZED BED TYPE PROCESS EaUlPHENT, THE EFFECT 
OF TEMPERATURE ON CoATJNG RATE 15 SUCH THAT THERE IS 
A 0fSC0NTlNUJTY JN THE REGlON OF 1600 F 1 THE 
COATING RATE INCREASES WITH JNCREASJNG TEMPERATURE 
BOTH ABOVE ANO BELOW THE DIScONTJNUJTY BUT COATING 
RATES ARE HUCH HIGHER BELOW 1600 F THAN THEY ARE JN 
THE HIGHER TEMPERATURE REGION, THIS CHANGE IN 
COATlNG RATE JS CLOSELY ASSOcJATED WITH WHAT HAS 
SUBSEQUENTLY BEEN IDENTIFIED AS A PHASE 
TRANSFDRMATIONe COATINGS PROoUCED AT TEMPERATURES 
BELOW ABOUT JbOO F ARE PRIMARILY HEXAGONAL 
H05J2 WHJLE THOSE FORMED ABOvE lbOO F ARE 
TETRAGONAL HOSl2, OXIDATION LIFE ANO 
TEMPERATURE CAPABILITY APPEAR TO BE FUNCTIONS 
PRIMARILY OF COATING THICKNE5S WHILE EMITTANCE rs 
PRIMARILY A FUNCTION OF SURFACE CONTAMINATION PERHAPS 
t NFLUENCEO BY SURFACE ROUGHNESS, I AUTHOR l I U I 

UNCLAS5lFIEO 



UNCt.AS5IFIED 

DDC REPORT B(BLIOGRAPHY SEARCH CONTROL NO, 015ql6 

AD-q3 I 909 
MARTJN CO BALTIMORE MD 
DYNA-SOAR LAUNCH COHPLEX SA�ETY PROCEDURE, 

OCT 61 IV KERR,J, R, I 
REPT, NO, 0563 61 

UNCt.AssrFIEO REPORT 
NoFORN 

SUPPLEMENTARY NOTE: 

( u) 

OESCRtPTORs: t•l.AUNCHlNG SJTEs: SAFETY); HAZARDS,_LIQUJD 
ROCKET PROPELLANTS, IGNITION: PROTECTIVE CLOTHING, 
WARNtNG SYSTEMS, FIRES, EXPL05JONS, BOOST-GLIDE 
VEHICLES: LAUNCH VEHJCLES (AEROSPACE1

1 
FIRE SAFETY: 

GUlDEO MISSILE SAFETY CUI 
lOENT!FIERSI 1961, X-20 SPACEcRAFT IUI 

THIS DOCUMENT DEFINES THOSE pROCEOURES ANO POLICIES 
NECESSARY TO MINIMIZE ANO: WHERE POSSIBLE, ELIMINATE 
HAZARDOUS EXPOSURE TO PERSONNEL AND PROPERTY, THIS 
PROCEDURE 15 PREPARED AS A PART OF THE SAFETY ANO 
HEALTH PROGRAM FOR Al.L DYNASoAR STEP I MISSILE 
SYSTEMS AND COMPONENTS TESTS AT THE AHR l.AUNCH 
COMPLEX, REQUIREMENTS DESCRl5EO ARE BlNDJNG ON ALL 
OS STEP I LAUNCH COMPLEX PER50NNEL 1 INCLUDING 
SYSTEH AND ASSOCJATE CONTRACrORS PERSONNEL, MILITARY 
PERSONNEL, AND VISITORS, (AUyHOR) cul 

UNCLAS5IFIED Ol5�lb 



UNCLAS5lrIEO 

DOC REPORT BIBLIOGRAPHY 

AD-�31 907 
HARTIN CO BALTIMORE HO 
DYNA SOAR STEP I, AJ�BORNE MALFUNCTION DETECTlON 
SYSTEH SPEC1FtCATJON, (U) 

AUG bl 15P MAAG,K, R, 
REPT, NO, HB Sb� 
CONTRACT! AFO� 6�7 o!O 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRJPTORs: ,.aoosT-GLIDE VEHICLES, LAUNCH VEHICLES 
(AEROSPACE)!: (•LAUNCH VEHICLES (AEROSPACE), 
MALFUNCTIONS), BOOSTER HO!ORs: DETECTORs:_ELECTRONI� 
EQUIPMENT, DISPLAY SYSTEM, SPEClrtCATIONS, AIRBORNE, 
ABORT;AEROOYNAMlC CHARACTERISrtCS� PITCH: ROLL, YAW,

ELECTRICAL EQUIPMENT: SWITCHlNG CIRCUITS cul 
IDENTtFJERs: t�bl, x�20 SPACEcRAFT (U) 

A 5PEClFlCATJON JS PRESENTED OF THE PERFORMANCE ANO 
GENERAL DESIGN REQUIREMENTS FOR THE AIRBORNE 
BOOSTER MALFUNCTION DETECTlON SYSTEM OF THE 
DYNA SOAR STEP l BOOSTER, THrs 
SPECIFICATION SHALL BE USED AS THE CONTRACTUAL 
DOCUMENT TO DESCRIBE THE REoutREHENTS OF THE HOS OF 
THE BOOSTER PORTION OF THE AJR VEHICLE, 
IAUTHORI C U l 



UNCLAS5fFIED 

DOC REPORT BfBLIOGRAPHY 

A 0-'ll l qO'I 

HARTtN CO BALTlHORE HO 
DYNA SOAR STEP I GROUND INSTRUMENTATION SYSTEMS 
SPEC[FlCAT[ON, 

AUG bl l7p 
REPT, NOt MBSS't 

UNCLASS!FlED REPORT 
NOFORN 

SUPPLEMENTARY NOTE! 

DESCRIPTORS% t•BOosT-GLIDE VEHICLES, GROUND SUPPORT 
EQU[PMENT), (•GROUND SUPPORT EQUIPMENT: 

( U l 

INSTRUMENTATIONI: LAUNCH VEH!cLES (AEROSPACE): LAUNCHING 
SJTEs: QUALITY CONTROL, TELEMETER SYSTEMS: DATA STORAGE 
SYSTEMS, DESIGN, PERFORMANCE cENGlNEERJNGJ CUI 

IDENTIFIERS: l9bl, x-20 SPACEcRAFT CUI 

THE PERFORMANCE ANO GENERAL oESIGN REQUIREMENTS ARE 
PRESENTED FOR THE GROUND JNSyRUHENTATJON 
SYSTEMS TO BE USED WITH THE oYNA SOAR STEP 
I BoosTER PROGRAM, (AUTHOR) 

UNCLASsrFIED 

CU l 



UNCLAS5JF'IEO 

DOC REPORT BIBLtOGRAPHY -SEARCH CONTROL NO• 015�16

AO-'f.31 902 

HARTIN :CO BALTIMORE MD 
DYNA SOAR STEP-I. ,LAUNCH COHpLEX F'ACILITY ·DESIGN 
CRITERIA F'OR DYNA -SoAR t (Ul 

�2 IV WlLLfAHs.s. 
REPT, N01 ER11J56A 

UNCLASSIFIED REPORT 
NOF'ORN 

SUPPLEHENTARY NOTE: 

OESCRIPTORSI c•LAUNCHJNG Sl!Es. BOOST-GLIDE VEHICLES), 
.LAUNCH VEHICLES (AEROSPACE), 5AFETY, BUlLOINGS, LIQUID 
ROCKET. PROPELLANTS: ,STORAGE, LIQUID ROCKET ·OXIDIZERS 1 

CIVIL ENGINEERING 1 STORAGE TANKS, GROUND SUPPORT 
EQUIPMENT; TEST "FACILITIES: INSTRUMENTATION; HANAGEHENT 
ENGJNEERING (Ul 

IDENTJF'IERS: 

CONTENTSJ SJTEI ·PRIMARY AND 5UPPORTlNG 
FUNCTIONS! HlSSJON ANO ORGANrZATJONAL CHARTS 
FLOw.cHARTl FLOW CHART NARRArlVEI 
SCHEMATICS! EQUIPMENT LISTI 5PECtAL 
CONSJOERATIONSI AND APPENDICES• 

UNCLAS5IFIEO 

IU I 

cu) 



UNCLAS5 IF' I ED 

ODC REPORT Bl8Ll0GRAPHY SEARCH CONTROL NO. 015'1lb 

AD-"31 885 
SPERRY PHOENIX CO ARIZ 
FLIGHT TEST PLAN ANO F'ACJLITy REQUIREMENTS FOR X-zo 
REMOTE CONTROL RECOVERY SUBSySTEM DEVELOPMENT FLIGHT 
TEST PROGRAM. 

FEB 63 1 V 

REPT, NO, 
CONTRACT: 

REPT, NOS, 273 110 273 111273 112 
Af33 557 961'1 

UNCLASSJF'IEO REPORT 
AVAILABILITY: MICROFJLH ONLY AF'TER ORIGINAL COPIES 
EXHAUSTED, 

SUPPLEMENTARY NOTE: 

OESCRJPTO�sl c•BOOST-GLIDE VE�ICLES, REMOTE CQNTROL
SYSTEMS), LAUNCHING, LANDINGS, FLIGHT TESTING, GROUND 
SUPPORT EQUIPMENT, RECOVERY, TEST VEHICLES. TRAILERS, 
DESJGN; COHMUNlCATlON SYSTEM�: ANTENNAS, JET FIGHTER, 
DRONES, DESCENT TRAJECTORIES, AERODYNAMIC 
CHARcTERJsTlcs; FLIGHT INSTRUMENTS, TRANSPONDERS, 
INSTRUMENTATION, INSTRUMENT LANDINGS; FLIGHT PATHS: 

'u) 

TERMINAL GUIDANCE (Ul 
IDENTIFIERSI 1963, F-10'1; X-2o SPACECRAFT CU) 

THE FACJLITJES REQUJRED TO SuPPORT THE DEVELOPMENT 
F'LIGHT TESTS OF THE X-20 REHoTE CONTROL 
RECOVERY SUBSYSTEM TO BE CONouCTEO AT EDWARDS 
AIR F'ORCE BASE, CALIFORNIA, THE REMOTE 
CONTROL RECOVERY suesYSTEH w1LL BE USED TO 
RECOVER THE EARLY UNMANNEO X-20 VEHICLES• TO 
ACCOMPLISH THrs: TWO GROUND cONTROL STATlONS WILL BE 
USED ALONG WITH TRANSPONDER AND FLIGHT CONTROL 
COUPLING EGUIPMENT INSTALLED IN THE X-20 VEHICLE. 
DURJNG THE RECOVERY OPERATION : ONE GROUND STATION; 
THE ACOUISITJON CONTROL CENTER (Ace,; WILL 
BE LOCATED AT POINT ARGUELLO: CALIFORNIA; To 
ACOUJRE THE VEHICLE AS IT APpROACHES THE WEST COAST 
AF'TER HAVINO BEEN LAUNCHED FROM THE ATLA�TIC 
MISSILE RANGE, THE SECOND GRoUND STATION, THE 
TERMINAL CONTROL CENTER crcc;: WILL BE 
LOCATED AT EDWARDS AIR FORCE BASE, 
CALIFORNIA, AND WILL BE USED TO CONTROL THE 
LETDOWN APPROACH AND LANDING Of THE VEHlCLE, 
(AUTHOR) 

UNCLAS5fFIED 

( U I 



UNCLAS5lflEO 

DDC REPORT BIBLIOGRAPHY 

AD-�31 883 
SPERRY PHOENIX CO ARt2 

SEARCH CONTROL NO• 015�16 

WORK STATEMENT FOR x-20 REHOrE CONTROL RECOVERY 
SUBSYSTEM, 

DEC 62 IV 

REPTa NO. 273 101 
CONTRACTJ AFJJ b57 961� 

UNCLASSIFIED REPORT 
AVAILABILITY: REFERENCE ONLY AT DOC HO. A,TER 
ORIGINAL COPIES EXHAUSTE0 1 

SUPPLEMENTARY NOTE: 

( u ) 

OESCRtPTORss (•BOOST-GLIDE VEHICLES. REMOTE CONTROL 
SYSTEHSl: MANNED SPACECRAFT, RECO�ERy; COMMAND GUlOANCE. 
RADAR TRACKING, GLIDE PATH SYsTEH, RADAR BEACONS, 
AIRBORNE: INSTRUMENTATION: TE5T EQUIPMENT: 
SPECJFICAT10NS, TERH(NAL FLIGHT FAClLJTIES, DESCENT 
TRAJECTORIES (UI 

lDENTtFlERSI 19b2; x-20 SPACEcRAFT, AN/TPw•l, AN/MPS-
19, AN/APw-22, F-10� AIRCRAFT IUI 

THIS DOCUMENT DEFINES THE WORK ITEMS TO BE 
PERFORMED BY THE SPERRY PHOENIX COMPANY IN 
PROVIDING THE REMOTE CONTROL RECOVERY 
suasySTEM IRCR5) FOR RECOVERy AND LANDING Of THE 
UNMANNED X•20 DYNASOAR VEHICLES• THE RCRS 
PROGRAM SHALL CONSIST OF FIVE PH�SES AS FOLLOWS: 
PHASE Ct) SYSTEM DESIGN ANALySIS, PHAS� C2l 
EQUIPMENT HOo1flCATJON AND fABR1CATION, PHASE (31 
RCRs SYSTEM TEST AND EVALUATzON, PHASE ,�. 
TEHPORA�y STORAGE, AND PHASE C5l OPERATIONAL 
SUPPORT, (AUTHOR] 

UNCLAS5tFIEO 

( u ) 

015�lb 



UNCLAS5IFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL No. 015�16 

AD-�31 878 

RADfO CORP OF AMERICA CAMDEN N J INDUSTRIAL ELECTRONIC 
PRODUCTS 
o�ERATING PRACTICE NO, 11, CoNFlGURATION AND CHANGE
CONTROL x-20 tDYNA-SOARl COHMUNICATJONS AND TRACKING
SUBSYSTEM, CU) 

DEC b2 IV 
REPT, N01 OPll 
CONTRACT: AF33 b57 713� 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS! c•BOOST-GLIDE VEHICLES, MANAGEMENT 
ENGINEERING); C0HHUN1CAT10N SySTEH, TRACKING, MANNED 
SPACECRAFT IU) 

JDENT1F1ERS! tqb2, X-20 SPACEcRAFT CUI 

OPERATING PRACTICE NO, 11 CONFIGURATION AAND CHANGE 
CONTROL x-20 cDYNA-SOAR) CONHuNlCATlONS AND 
TRACKJNG SUBSYSTEM, 

UNCLAS5JFIEO 



UNCLAS5JF'IED 

DDC REPoRT BIBLIOGRAPHY 

AO-'f.31 B7o 
RADIO CORP OF AMERICA .CAMDEN N J  DEFENSE ELECTRONIC 
PROoucrs 
DYNA ·sOAR, COMMUNICATIONS ANo TRACKJNG 
"SUBSYSTEM. 

DESCRIPTIVE NOTE: 
62t 

NOV ol 17 P 

FAILURE REPT• TABULATION, APR-NOV 

CONTRACT: AF'33 b57 7131.t 

UNCLASSJF'lEO REPORT 
NOF'ORN 

SUPPLEMENTARY NOTE: 

CU I 

DESCRIPTORS: (•BOOST GLIDE VE�1CLE5
1 COMMUNICATION 

EQUIPMENT), MALFUNCTJONS; FAILURE (HECHAN1cs1: 
TRACKING: TABLES: MANNED SPACECRAFT IU) 

IDENTIFIERS: 1962� X-20 SPACEcRAFT CUI 

FAILURE REPORT TABULATION X-2o CDYNA•SOAR) 
COMMUNICATIONS AND "TRACKING SuBSYSTEM - APR-NOV o2, 

UNCLAS5IF'IED 



UNCLAS51F1EO 

DDC ·REPORT BIBLIOGRAPHY SEARCH.CONTROL NO. 015�lb 

AD-�31 809 
MARTtN CO -BALTIMORE HD 
PRELIMINARY PR0PULSt0N 

AUG -bl 19P 
REPTe NO• ERtJJbl 
CONTRACT: AFO� b�7 btO 

SUBSY5TEM ·TEST PROGRAM, 
HANEY:R. w. I 

UNCLASSIFIED REPORT 
NoFORN 

SUPPLEMENTARY NOTE: 

OESCRJPTORSI c•BOOST GLIDE VEHICLES, LAUNCH VEHICLES 
(AEROSPACE)!: MANNED SPACECRAFT, BOOSTER MOTORS, 
RESEARCH ·PROGRAM AOHtNtSTRATloN, NON-DESTRUCTIVE 
TESTING 

IDENTIFIERS: 

THE REPORT DESCRIBES THE DYNA-SOAR STEP I 
'PROPULSION SUBSYSTEM TESTS NECESSARY TO DEVELOP AND 
VERIFY ·coHPONENTS, AND SYSTEMS, AND ·ro DEHONSTRATE 
THE FLIGHT· READINESS OF THE 500STER VEHICLE. 
(AUTHOR) 

UNC:LAS5IF'IED 

CU I 

CU I 

( u) 

I U I 



UNCLAS5lFIED 

DOC REPORT BIBLIOGRAPHY 5£.ARCH CONTROL NO. 015�16 

AD-�.31 766 
RADIO CORP Of AMERICA CAMDEN N J DEFENSE ELECTRONIC 
PRODUCTS 
TEST REPORT, DEi MODEL TMR-5.A TELEMETRY RECEIVER 
(PRELIMINARY), X-20 (OYNA-SOARl COMMUNICATIONS AND 
TRACKING SUBSYSTEM, ADDENDUM NO, 1, Cul 

NOV t.a 2bp 
REPT, NO, 
CONTRACT: 

lof ;cRb2 .. 087 l-f I 
.. :cR62 �08 7 � 1 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: !•TELEMETERING RtCEIVERs; BOOSTGL!DE 
VEHICLES), COMHUNJCATJON SYSTEMS, TRACKING, DISTORTlON; 
TESTS; PULSE D15CRJMINATORS, MODULATION; MANNED 
SPACECRAFT, VIDEO SIGNALS CUI 

IDENTIFIERS! 1962, X-20 SP.ACEcRAFT (Ul 

UNCLAS5JFIED 



UNCl.ASslFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

AD-'13 I 689 
AERONAUTICAL SYSTEMS DIV WRIGHT•PATTERSON AFB OHIO 
X-2OA DYNA-SOAR SYSTEM b20A MATERIEL SUPPORT PLAN.

JUL 63 lV

UNCLASSIFIED REPORT 
NoroRN 

SUPPLEMENTARY NOTE: 

DESCRIPTORSt (eBoosT-Gl.lDE VEHICLES, RESEARCH PROGRAM 
.ADMINISTRATION), .MANAGEMENT "ENGINEERING; SCHEDULING: 
LOGISTICS, GROUND SUPPORT EQUzPHENT, MILITARY 
FACILITIES, "TEST FACILITIES, LAU�CHING SITES,_ 
PROCUR�HENT, PROOUCTJON, ST0RAGE 1 MAINT�NANCE, SU�PLY 
DEPOTS, OUALITY CONTROL, TRAN5PORTATION, HANDLING, 
PACKING MATERJALS� DATA PROCEsSING SYSTEMS, GUIDED 

< U I 

MISSILE ·PERSONNEL: MAINTENANCE PERSONNEL CUI 
IDENTIFJERSt 1963, X-20 SPACEcRAFT CUI 

THE ·PURPOSE OF THIS PLAN 15 yO DEFINE THE 
PRINCIPAL ACTIONS REQUIRED ·ro PROVIDE MATERIAL 
SUPPORT FOR THE x-2oA (DYNA-50AR1 PROGRAM, 
THE X-20A IDYNA-SOARI PROGRAM IS A USAF 
RESEARCH ANO DEVELOPMENT EFFoRT TO PRODUCE A 
HISSJLE BOOSTED HYPERSONIC ·Gt.IDEA WITH A MULTl�ORSIT 
CAPABILITY. !AUTHOR) 'u) 

UNCLASslF'lED 



UNCLAS5IFlEO 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL No. Ol5�1o 

AD-'4ll ·520 
SPERRY PHOENIX CO ARIZ 
ELECTRO-INTERFERENCE ·CONTROL· PLAN FOR AEROSPACE 
GROUND EQUIPMENT� X-20 RCRS pROJECT. 

HAY bl 8P 
REPTe NO, 273 ll� 
CONTRACT: AFJJ 057 �bl� 

UNCLASSIFIED REPORT 
NOF'ORN 

SUPPLEMENTARY NOTE: 

( U l 

OESCRfPTORSI c•BOOST-GLIDE VEHICLES, GROUND SUPPORT 
EQUIPMENT), (eGROUNO 'SUPPORT [QUIPHENT: RADIOFREQUtNCY 
INTERFERENCE); MANNED SPACECRAFT, RESEARCH PLANES: 
ELECTRONIC :EQUfPHENT:.ANALYSts7 RADAR EQUIPMENT, DATA
PROCESSING SYsTEHs: FEASt�tLlrY STUDIES; TEST HETHoos: 
ELECTROMAGNETIC SHIELDIN�, ELECTRIC 1NSULAT1ON 1 ,GROUND 
I ELECTRICAL) IUl 

IDENTtFIERSZ 19o3� .x-20 SPACE�RA'T CUI 

A DESCRIPTION IS PRESENTED Or A PLAN TO CONTROL 
ELECTRO-INTERFERENCE IN THE GROUND EQUIPMENT 
ASSOCIATED WJTH "THE x-2O GLtoER RCRS AT THE 
SEVERAL TEST SITES, (AUTHOR) 

UNCLAS51F!ED 

( U I 

015�10 



UNCLAS5!FIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, -015�16 

AD-101 33.3 
MARTIN CO DENVER COLO 
INTERFACE SPECIF'JCAION, HANNED SPACECRAFT IX-20A) TO 
STANDARDIZED SPACE LAUNCHING SYSTEM IFS-Til121000 
PROGRAM 2'fA, 

MAY b3 1 V

UNcLASstF'lEO REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

( u) 

-

DESCRIPTORS: c•BOOST-GLIDE VE�ICLES, STANDARDIZATlON), 
C•LAUNCH VEHICLES (AEROSPACEI STANDARDIZATION). 
l•GUloED MISSILE ·coMpQNENTS� �TANoAROIZATlON): 
CONrtGURATION, .COHPATIBIL?TY: TESTS, NOISE, MANNED 
SPACECRAFT, SPECIFICATIONS� AITACHHENT: JOINTS CUI 

IOENTIFIERSl 1963, ·TITAN 3, X-20 SPACECRAFT, 
INTERFACES CUI 

THE INTENT OF THrs INTERFACE sPECIF'ICATION IS 
TO PAOVtoE SYSTEMATIC ANO ENFORCEABLE CONFIGURATION 
CONTROL FOR THE EQUIPMENT -AND SYSTEMS FU�NISHED BY 
THE 6202A ·PROGRAM .AND THE MARTIN COMPANY, AND 
TO ·sERVE· AS lNTERFACE BASE LrNE oEF'INtTION, 
(AUTHOR) CUI 

UNCLAS5IFIEO 015�16 



UNCLASslF'IEO 

OOC REPORT BtBLlOGRAPHY 

A0-'131 219 
BOE I NG :co SEATTLE WASH 
WATER WALL ·coNSTRUCTfON, 

·s£ARCH CONTROL NO, 015�10

REA:s, 'E, 
lV KAY 1 W, W, 

REPT, NO, oa 80603. 
CONTRACTJ Af33 b57 7132 

UNCLASSIFfEO REPORT 
NOFORN 

SUPPLEMENTARY NOTEI 

( U I 

DESCRtPT0RSI C•BOOST-GLJDE VEHICLES, :5pA.CECRAFT :CABINS> 1 

C•SPACE�RAFT .CABINS; !HERHAL tNSULATJON): ,HANUFAC!URING 
HETHoos, CONSTRUCTION, ·PANELS (STRUCTURAL), WATER, 
MATERIALS� HALOCARBON PLASTlcs: PRESSURE: MAINTENANCE: 
HANDLING: HEAT ,SHIELDS CUI 

lOENTJFlERs: .,,J� 'TEFLON: WArER WALL, x-20 
-SPACECRAFT CUI 

"THE PROCEDURES TO BE USED lN THE, FABRICATION,
FILLING -AND REPAIRING OF THE X-20 WATER. WALL ARE 

·PRESENTED, (AUTHOR)

UNCLAS5tF'lED 

CU I 

0 l 51.l 1 o 



UNCLAS5IFIED 

ODC· REPORT· BIBLIOGRAPHY S(ARCH .CONTROL No 1 015'416 

AD-&f31 21 '4 
BOEING ·co SEATTLE WASH 
DEVELOPMENT TESTS OF ·x-�OA 5HF ANTENNAS ANO 
WAVEGUIDES, 

NOV 63 17&fP MORCHJN,W, .c. I 
REPT, N01 T2. 26�1 

UNCLASSIFIED REPORT 
NoroRw 

SUPPLEMENTARY NOTE: 

( u) 

DESCRIPTORS! c•ANTENNAS, BOOSr-GLIDE VEHICLES), 
C•AlRPLANE ANTENNAS, :SUPERHIGH FREQUENCY): C•WAVE�UIOES, 
GAS .LEAKS I, 'TESTS; ·PRESSURE 1 900ST-GL l DE VEHl CLES 1 

FLIGHT ·TESTING� SIMULATION: VtBRATION: 'TEMPERATURE: 
ELECTRICAL PRoPERTIEs: C_BAN07 K. BAND, X BAND; 
"TRANSMISSION .LINE, GASES, TEST METHODS IU> 

IDENTIFIERS: J9bl
1 

X-lO -SPACEcRAF'T CU) 

THE TESTS WERE DEVELOPMENTAL TESTS ON THE x-ao 
ANTENNA SYSTEM COHPONENTS ·ro VERIFY PROP.ER DESIGN AND 
TO OBTAIN lNFORHATION ON GAS LEAKAGE AND ELECTRICAL 

"CHARACTERISTICS· OF,'THE COMPONENTS, THE TEST PERIOD 
EXTENDED FROM SEPTEHBER 1962. TO -OCTOBER l�bJ ANO· 
WAS AN EXTENSION OF EARLIER rESTS• "THE�TESTS 
ENCOMPASSED BENCH .LEVEL ·PRES5URE TESTS, VIBRATJON
PRESSURE TESTS, .AND 'TEHPERATuRE-PRESSURE TESTS ON THE 
X-20 ANTENNAS .ANO WAVECiUIDES GAS .LEAKAGE
MEASUREMENTS wERE MADE =UNDER.BENCH .LEVEL: VlBRATION
AND TEMPERATURE .ENVIRONMENTS:To OBTAlN INFORMATION
WITH WHICH TO DESIGN THE X-i!o ANTENNA
PRESSURIZATION SYSTEM. THE 'TEST ENVIRONMENTS WERE
ADJUSTED TO SIMULATE THOSE · ExPECTED "FOR "THE x-20 •
WAVEGUIDE LOSS· MEASUREMENTS wERE· MADE TO ·OBTAIN
ELECTRICAL DESIGN INFORMATION• THE ANTENNAS AND
WAVEGUIDES WERE MADE AS CLOSELY AS POSSIBLE TO
PRODUCTJON DRAWINGS USING SP£Cl�IED MATERIALS. "THE
BASIC BODY OF' THE- REPORT C0Ns f STS -OF THE TEST 
PROCEDURE USED, RESULTS 08TA1NED; ANO DISCUSSION OF 
THE DATA INTERPRETATION, THE TEST PROCEDURE 
PORTION or THE DOCUMENT JS DtVlDED ACCORDING TO TEST 
FUNCTION· SUCH AS BENCH LEVEL: VIBRATION OR 

·TEHPERATURE 1 THE RESULTS ARE RELATED ACCORDING TO
THE COMPONENT" TESTED FOLLOWING THE MAJOR CATEGORY or
CONCERN SUCH AS GAS �EAKAGE; MECHANICAL VERIFICATION
OR ELECTRlCAL··PRoPERTIES. tNrERPRETATION OF THE
DATA IS GIVEN UNDER THE MAJOR "CATEGOR!ES 1 

CAUTHOR)

UNCLAS5IF'IEO 

< U I 



UNCLAS5IF'IE:D 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015 .. 16 

AD- .. 31 1 li9 
GENERAL. ELECTRIC .CO PHILADELpHIA PA MISSlLE ANO -SPACE 
DIV 

PROPERTIES Of MATERIALS USED INVESTIGATION OF TOXIC 
IN SPACE VEHICLES, 

DESCRJPTlVE NOTEI REPT, roR HAR 62-JAN 63. 
OLEW!NSl<I ,w. J, ;RAPIER , 

IWARNER,H, 1 
-.+J 162P 

G, rsLAWECKI ;T, K, 
REPT. NO, 6350795 
CONTRACT: AF3J 657 8Q29 
PROJ: Af-6302 
TASl<I 630203 
HONfToRI At1RL 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: 

DESCRIPTORS! C•HATERIALS, TOX1CITYl, (•POLYMERS, 
BIBLtOGRAPHYle C•BlBLIOGRAPHY� MATERIALS): ORGANIC 

- . -

( u, 

MATERIALS, SPACECRAF! CABINS1 SPACECRAFT, D�TECTION 1 

"CONTAMINATION. -GASES. VAPORS, GAS DETECTORS, PARTICLES, 
TEST METHODS: INSTRUMENTATION� IOENTJFICATION: THERMAL 
STRESSES: STREsS£5, HONl!ORS;:etOLOGV, POLYMERS, 
DEGRADATION, TEMPERATURE, SPEcTROPHOTOMETERS, GAS 
ANALYsrs: PYROLYSIS <u> 

JDENTJFJERSI DYNA SOAR e TO�IC OFF-GASSING; DETECTION 
KITS: CONTAMtNANTs; APOLLO: MERCURY, GEHINl t .1963 IU) 

THE OBJECTIVES OF THIS PROGRAM WERE: 111 TO 
COMPILE LISTS OF MATERIALS PRESENTLY USED OR PRO�OSED 
F'OR usE_IN SPAC;cRAF'T - 'SPECJF"ICALLY; THE APOLLO,
MERCURY, GEMINI, ANO OYNA�SOAR PROGRAMS - ANO 
TO ANO TO ASSESS THE POSSIBLE 'TOXIC PROPERTIES ANO 
BREAKDOWN PRooucrs OF 'THESE MATERJALS:UNOER THERMAL 
AND OTHER ANTICIPATED STRESSES ANO 12> TO 
EVALUATE METHODS F'OR THE DETECTION AND IOENTJF'ICATlON 
OF SPACE CABIN ·CONTAMINANTS ·FOR THE PURPOSE OF 
COMPILING THE REQUIREMENTS, �ETHODS. AND 
SPECIFICATIONS ON AVAILABLE tNSTRUMENTATION, THESE 
IN TURN .CAN SERVE AS THE BAS1S ·FoR DEVELOPMENT OF A 
COMPACT KIT FOR DETECTION OF 'TOXIC OFF-GASSING fROH 
MATERIALS EMPLOYED IN SPACE vEHICLEs, FOR OTHER 
THAN 'SHORT OUR AT I ON M 1s s IONS- NON fTOR I NG 

t 

INSTRUMENTATION HUST BE CAPAaLE OF THE DETECTION ANO 
lOENTIF'ICATION OF -A WIDE VAR1ETY OF TOXIC 
CONTAMINANTS. SOME OF WHJCH ttAY NOT HAVE BEEN 
ANTJCIPATEOt A HIGHLY SENSITJVE MULTIPLE GAS 
DETECTOR, EITHER DIRECTLY OR_ IN COHBJNATJON WITH_A 
TRACE GAS SEPARATION ANO CONcENTRATtON TECHNJOUE, 
APPEARS TO BE A DESJRABLE APpROACH, !AUTHOR) CUI 

-UNCLAS5lflED



UNCLAS5lflED 

·DOC REPORT BIBLIOGRAPHY SEARCH "CONTROL NO, 015�16

AD-�31· 136 
HONEYWELL [NC ST PETERSBURG FLA 
X-20A (OYNA-soAR) ·PRIMARY GU1DANCE SUBSYSTEM.
RELJABlLITY DETAILED SYSTEM ANALYSIS, .SUPPLEMENT, <Ul 

1V. 
AF33 657 7t33 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS; <•BOOST-GLIDE VEHICLES, GUIDANCE), 
<•GUIDANCE, BOOST-GLIDE VEHlC�Es1: GROUND SUPPORT 
EOUJPHENT: RELIABILITY; ANALYslS, TEST . E QUIPMENT, 
LAUNCHING, CONTROL; FAILURE (HECHANlcs,; INERTIAL 
GUIDANCE: MAINTENANCE: CHECKOuT PROCEDURES, MEASUREMENT, 
POWER SUPPLIES; DIGIT�L COMPUTERS: ACCELEROMETERS: GYRO 
COMPASSES, -SIMULATION, MALFUNcTIONS, DETECTORS, 
ELECTRONIC .EQUIPMENT: DATA: HoNtToRs: HANNED SPACECRAFT, 
RESEARCH PLANES CUI 

IDENTIFIERS: 1963; AEROSPACE GROUND EQUIPMENT; X-20 
SPACECRAFT, AUXlLIARY EOUlPHENT (Ul 

THIS REPORT SUPPLEMENTS MH .AERO REPORT 1179-
SR-7F: REVISION C, DATED 31 DECEMBER 1962, 
THE CURRENT ANALYSIS 'COVERS AGE RELIABILITY, 
WHEREAS THE DECEMBER 1�62 REpORT COVERED IGS 
RELIABILITY ONLY. THE -AGE Rt�JABILITY ANALYSIS 
1S -SEPARATED JNTQ THREE DtSTJNCT AREAS% <ti 

'TEST 'SETS, (2) LAUNCH 'CONTROL 
EQUIPMENT, AND ll) AUXILIARY 'EQUIPMENT, 
BRIEF: FUNCTIONAL DESCRIPTIONS, BLOCK DIAGRAMS, 
PARTS INVENTORY: AND "FAILURE RATES ARE INCLUDED FOR 
EACH ASSEHBLY FOR WHICH INFORMATION IS AVAILABLE, 
THE RELIABILITY ANALYSIS FOR _AGE TEST SETS IS 
PRESENTED FOR EACH INDIVIDUAL TEST SET, NO ATTEMPT 
HAS BEEN HADE TO ANALYZE THE RELIABILITY OF AGE 
TEST -SETS AS A SINGLE ENTITY. LIKEWISE, NO 
ATTEMPT HAS BEEN HADE TO EST1HATE THE RELIABJLITY OF 
AUXILIARY EQUIPMENT IN A SERJES CONFIGURATIONI EACH 
OF THE EQUIPMENTS IS PRESENTED INDIVIDUALLY, THE 
DETAILED RELIABILITY ANALYSIS FOR THE LAUNCH 
CONTROL EQUIPMENT IS NOT AVAJLABLE FOR THIS 
REPORT, THE RELIABILITY ANALyStS WILL BE UPDATED 
AS REQUIRED, (AUTHOR) CUI 

UNCLAS5tFIED 015�16 



UNCLASslFIED 

DDC REPORT BIBLJOGRAPHY 

A0-�31 · 13'1 
HONEYWELL INC ST PETERSBURG FLA 
X-2oA {DYNA-soAR) P�IHARY GU1DANCE

"TEST OPERATION PLAN, 
'I 2 p 

REPT, NO, 
CONTRACT: 

ll79SR13 

AF 33 657 7 L33 

UNCLASStFlEO REPORT 
NOF'ORN 

SUPPLEHENTARY NOTEJ 

SUBSYSTEH, SLED 
CU I 

OESCRIPTORSJ ,.eoosT-GLIDE VEHICLES, GUIDANCE),
(•GUIDANCE, eooST-GLJOE VEHICLEs,; TEsrs: TEST HETHOos: 
SLEDs: SCHEDULJNG; QATA, RELIABILITY� REPORTS; 
ENVJRONHENTAL TESTS, ·FLIGHT 'TESTlNGt STRESSES, 
ACCELERATION; VIBRATION, lNERTIAL GUJDANCE� CALIBRATION, 
TEST FACILITIES, VELOC[TY:.HEASUREHENT: SJHULATION: 
.GROUND SUPPORT EOUIPHENT: 'TELEMETER SYSTEMS; LAU�CH[NG:
PROGRAMMING CCOMPUTERSI, DATA PROCESSJNG SYSTEMS, MANNED 
·SPACECRAFT, RESEARCH PLANES IUl 

JDENTIFIERsr 1963, x-20 SPACEcRAFT CUI 

THIS SLED TEST OPERATION PLAN PRESENTS THE 
OBJECTIVES AND PROCEDURES· roR -SLED TESTING THE x-
20A. (DYNA-SOAR I INERTIAL GUJoANCE 
SUBSYSTEM. THESE TESTS ARE AN INTEGRAL PORTION 
OF' ·THE ·DES I GN ANO DEVELOPMENT TEST PROGRAMS AS 
REOUJREO FOR THE F'ULF!LLNENT or 'THE CONTRACT, 
CAUTHOR) 

UNCLAS5IF'JEO 

CU I 



UNCL.AS5IFIED 

DOC REPORT BIBL.lOGRAPHY 

AD-'43l 052 

BOEING ·co SEATTLE WASH 
FABRICATION RE0UJREMENTS FOR CRYOGENIC 'TANKS

1 

NOV 63 20p CRANE�C, H, I 
REPT, NO, 
CONTRACT I 

D2 80535 

Af'33 b57 7132 

UNCLASSlf'lEO REPORT· 
NOFORN 

SUPPLEMENTARY NOTE: 

I U I 

DESCRrPTORSI t•PRESSURE VESSELS• MANUFACTURING METHOos,. 
CRYOGENICS, PROPELLANT TANKS: HILITARy REQUIREMENTS; 
BOOST-GL!DE VEHlCLES: HANNED 5PAC�CRAFT; HACHJNING; 
ALUMINUM, WELOING 1 HEAT "TREATMENT, CLEANlNG 1 TESTS, 
OXYGEN: HYDROGEN: NITROGEN: VACUUM. LIQUEFIED GASES CUI 

IOENTJFIERSI 1963: X-20 'SPACEcRAFT CUI 

RE0UJREHENTS ARE PRESENTED FaR ALL PRESSURE VESSELS 
AS WELL AS "TO SUPPLEMENT MATeRIAL·-AND PROCESS 
SPECIFICATIONS WHERE SUCH SP£CIFJCATJONS ARE NOT 
ADEQUATE. THJS DOCUMENT CONTROLS THE "FOLLOWING 
PRESSURE VESSEL ASSEMBLIES .AND 'THEIR COMPONENT PARTS: 
HYDROGEN 'TANK; OXYGEN TANK; AND NITROGEN TAN�, 
(AUTHOR> CU I 

UNCLAS5IFIED Ot5Att6 



UNCLAS5IFJEO 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

AD-�31 039 

HONEYWELL INC ST PETERSBURG FLA 
x-20 (OYNA-SOAR) PRlMARY GUJoANCE SUBSYSTEM
ENVIRONMENTAL TEST PLAN;

DEC 62 lV MILNE5,R, lTAKASUGl,J, 
REPTt NO, ll79SRl8 
CONTRACT: AF3J 657 7133 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTES 

C U I 

DESCRIPTORst <•BOOST-GLIDE VEHICLES, GUIDANCE), 
(•GUIDANCE, BOOST-GLJOE VEHlC6ES1: HANNEO SPACECRAFT•
RESEA�CH PLANES, TEST METHODS, TEST, ENVIRONMENTAL 
TESTS, RELIABILITY, SPECIF!CArtONS, ERRORS, PERFORMANCE 
IENGJNEERJNG), ACCELERATION, �TABJLIZED PLATFORM,
NEA5UREHENT 1 OtGITAL �OHPUTER, MOTOR GENERATORS, TEST 
EQUIPMENT, SCHEDULING, DATA, RADIO FREQUENCY, 
INTERFERENCE: TEMPERATURE: PRtSSURE, HUMIDITY; 
VJBRATJON, SHOCK (MECHANICS): DATA PROCESSING SYSTEMS(Ul 

IDENTIFIERS: J9b2, X-20 SPACEcRAFT CUI 

THE X-2 (DYNA-SOAR) ENVIRONHtNTAL TEST 
PLAN 15 SUBHJTTED, THE PURP05E Of THE PLAN BEING TO 
PROVIDE A TEST PROGRAM FOR GJVING CONFIDENCE lN THE 
OPERATIONAL CAPABILITIES OF rHE x-20 PRIMARY 
GUIDANCE SUB-SYSTEM (PGS1 DURING ENVIRONMENTAL 
EXTREMES AS OUTLJNEo IN THE x-20 PGS HODEL 
SPECIFICATION. (AUTHOR) CUl 



UNCLASstF'lEO 

DDC REPORT BIBLIOGRAPHY 

AD-'i31 035 
MARTIN CO BALTIMORE HD 
BOOSTER DESIGN ANALYSIS fOR RELIABILITY. DYNA SOAR, 
STEP-I, 

AUG 

REPT1 N01 
CONTRACT: 

bl 92P B055,R, E, 
0532 blREV 1 A 
AFO'I b'f 7 bl 0 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

I U l 

OESCRtPTORSf t•LAUNCH VEHJCLE5 CAEROSPACE1, 
RELIABILITY): aOOST•GLIDE VEH1cLES, F'LIGHT TESTING: 
ElECTRICAL EQulPHENT: HYDRAULIC SYSTEHS; BOOSTER HOTORS, 
SECOND STAGE MOTORS: ACTUAT0Rs: FLIGHT CONTROL SYSTEMS; 
FUEL SYSTEMS: sTRucTuRES: FAILURE (MECHANrcs,: DESIGN; 
ROCKET MOTORS tLIQUIO PROPELLANT! (UI 

lOENTtFtERS: 1q61, TtTAN: TITAN 2: X-ao 
SPACECRAFT tUI 

THE RESULTS OF THE PRELIMINARY REVIEW 0� THE OSI 
AIRBORNE EOUJPHENT DESIGN ARE PRESENTED, TOGETHER 
wrTH A CALCULATION OF ·rHE PREDICTED RELIABILITY OF 
THE AIRBORNE SYSTEM, ·PRESENTLY IOENTJF'IED PROBLEM 
AREAS ARE LISTED, WITH REC OMHENOATIONS fOR 
CORRECTJVE ACTION. JNITIAL 'CALCULATIONS INDICATE 
THAT THE BOOSTER SYSTEM rs CAPABLE Of REACHING ITS 
pREscRIBED GOAL Of ,90 PRESUMING ATTAINMENT of GOALS 
BY 'THE 'ENGINE ANO RAOlO GUIDANCE SYSTEM .ASSOCIATE 
CONTRACTORS• f AUTHOR I CU) 

UNCLAS5lflEO 015�lb 



UNCLAS5tFIEO 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

AD-�31 033 
HONEYWELL 1NC ST PETERSBURG fLA 
GRDUN� SUPPORT �YSTEH S�ECIFtCATION (TEST OPERATION 
PLAN), VOLUME J, PART I, • CUI 

JUL bl 72P ROHLF5,I, G, 
REPT, NO, 1179R ED210b5 REVt A 
CONTRACT: AF33 bOO �25bq 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTEI 

DESCRIPTORS: <•BOosr· GLlOE VEHICLES, INERJlAL GUIDANCE), 
C•JNERTIAL GUIDANCE, CHECKOUT PROCEDURES), HIL!TARY 
REQUfREMENTS; GROUND SUPPORT 5YSTEHS, ELECTRONIC 
EQUIPMENT, TEST METHODS tU) 

IOENTIFIERS1 tqbl, X-20 SPACEcRAFT (U) 

THE CHRONOLOGICAL SEQUENCE ts PRESENTED OF 
OPERATIONAL SUPPORT EVENTS THAT MUST OCCUR FROM 
DELIVERY OF THE PRlHARY GUIDANCE SUBSYSTEM 
(PGSI THROUGHOUT THE COMPLETE CYCLE OF EMPLOYMENT 
OF THE PRlHARY GUIDANCE SUBSySTEH AS AN 
INTEGRATED PART OF THE GLtDER VEHICLE IN THE A[R 
LAUNCH ANO GROUND LAUNCH TEST PROGRAMS, 
!AUTHORJ

UNCLASstflEO 

( u ) 



UNCL.AS5IFlED 

DOC REPORT BIBLIOGRAPHY 

AD-�30 9iO 
BOEING CO SEATTLE WASH 
QUALIFICATION TEST PROCEDURES FOR WATER WALL. 

JUL o3 l8P HlLLER:CHARLES e. I 
REPT. NO, 
CONTRACT: 

02 80803 .2 
AF33 657 7132 

UNCLASSIFIED REPORT 
NorORN 

SUPPLEMENTARY NOTE: 

( u ) 

OESCRJPTDRs: (•SPACECRAFT CABrNS, THERHAL INSULATION), 
C•LAUNCH VEHICLES !AEROSPACE!� SPACECRAFT CABINS), HEAT 
SHIELDS, WATER, TESTS: TEST HiTHOOS, TEST "E�UJPHENT 1 

ACCEPTABILITY, RELIABILITY: OuALITY CONTROL, 
INSTALLATION CUI 

IDENT!FIERSI 1963; X-20 SPACECRAFT, WATER WALL CUI 

THE TEST PRocEOURES DEMONSTRATE THAT" THE WATER 
WALL A5SEHBLJE5 .CAN BE FABRlcATED PER DRAWING ANO 
THAT THESE ASSEHBLlES ALONG wlTH "THE ASSOCIATED 
INSTALLATION ATTACHMENTS WILL, MEET THE- TEST 
REGUIREMENTS 0 (AUTHOR) 

UNCL.AS5lf'IED 

( u) 



UNCLAS5?F'IED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015i+lb 

A0-"130 88'+ 
BOEING CO SEATTLE WASH 
GLIDER ANO GLtDER/BOSTER TRANSITION STATJC TEST 
REOUJREMENTS, cu> 

If'+ l V 

REPT1 NO, D2 6793 I 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: C•BOOST-GLIDE VEHICLES, TEST METHODS): 
MANNED SPACECRAFT, GL?OERs: SrRUCTUREs: NON-DISTRUCTIVE 
TESTING, SPECIFfCAT�oN, 2LOADtNG !MECHANICS>, 
AEROOYNAHIC LOADJNG, SIMULATtoN, AIRFRAMES, WINDSHIELDS, 
AIRPLANE PANELS, AERODYNAMIC cONTRL SURFACES, THERHAL 
STRESSES: DEFLECTJON: PITCH CHOTION>; YAW (UI 

lOENTIFIERSS J96�, X-20 SPACEcRAFT, TRANSTAGE: 
STRUCTURAL INTEGRITY IU) 

THIS DOCUMENT DETAILS THE STRUCTURES TKECHNOLOGY 
P051T10N ON TEST RE1UIREMENT5 ANO PLANS FOR A MINIMAL 
GROUND VERIFICATION STATIC TEST PR>GRAH FOR THE 
PRIMARY STRUCTURE OF THE GLJoER AND GLIDER/BOOSTER 
TRANSITJON SECTION, 02-b79l-1 15 AN lN•HOUSE 
WORKING PUBLICATION ANO: AS 5UCH: DOES NOT CONSTITUTE 
THE OFFICIAL PROGRAM TEST REaUlREHENTS FOR STATIC 
TEST. THIS DOCUMENT SERVES A5 THE MEANS FOR 
TRANSMITTAL Of STRUCTURES TEcHNOLOGY GROUND 
VERJFJCAT10N STATIC TEST REOulREHENTs FOR TH� PR!HARY 
STRUCTURE OF THE GLIDER ANO GLIDER/BOOSTER TRANSITION 
SECTJON TO THOSE WAITING THE CONTRACTUAL DETAJL P�ANS 
ANO TEST REQUJRtMENTS DOCUMENTS, CAUTHOR20 ( U I 

UNCLAS5IflED 0}5'11b



UNCLAS5IFlED 

DDC REPORT BfBLIOGRAPHV 

AD-�30 875 
BOEJNG ·co SEATTLE WASH 
QUALIFICATION TEST REQUIRE�ENTS FOR WATER WALL, CU> 

JUL bl 12P KAY 1 W• W 1 I 
REPT, NO, D2 aoao3 I 
CONTRACT! DA9t-S9t-Euc-2o�� 

UNCLASSIFIED REPORT· 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (eSPACECRAFT CAB1NS 1 THERMAL lNSULATION) 1 

C•LAUNCH VEHICLES fAEROSPACE)
w 

SPACECRAFT CABINS): HEAT-
. .. - ' 

SHlEL�S, WATER 1 TESTS1 TEST HETHODS,_ENVIRONHENTAL
TESTS, SPECIFJCATIONS, AfCEPTABILITV, SPACE 

.ENVIRONMENTAL ·cONDITIONS, STRucTURAL PROPERTIES, 
MILITARY REGUJREMENTs CU) 

IDENTJFIERSf 1963, X-20 SPACEcRAFT 1 WATER WALL CUI 

THIS DOCUMENT DEFINES THE REQUIREMENTS FOR THE 
QUALIFICATION TESTS OF THE WATER WALLS OF THE 
ENVIRONMENTAL CONTROL SUBSYSrEH, PRIMARILY THESE 
'TESTS DEMONSTRATE ONLY THAT ·yHE WATER WALL rs 
STRUCTURALLY AOEQUAT� "TO WITHSTAND FLIGHT 
ENVIRONMENT, HOWEVER, COUPLEg TOGETHER WITH ·THE
WATER WALL DEVELOPMENT TESTS, THE INTEGRITY AND 
ADEQUACY OF THE WATER WALL To. FULLY MEET ALL OF ITS 
RE0UJREHENTS tS SUBSTANTIATEo, THESE TESTS 
INCLUDED "THERMAL-ALTITUDE; VyBRATION, ACOUSTICAL AND 
STRENGTH OF ATTACHMENT PARTS, IN ADDITION• THE 
WATER WAL� WILL BE TESTED IN CONJUNCTION WITH THE 
ENVJRONHENTAL ·TEST- MODEL• <AuTHORI CUI 

·UNCLAS5JFIED 0l5�tb 



UNCLAS5[FlED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

A0-�30 850 
HONEYWELL INC ST PETERSBURG fLA 
x-2oA IOVNA•SOAR) PRJHARY GUJDANCE SUBS�STEH, X•20A
COYNA�SOARJ PGS RA�IO fREQUENCY INTERFERENCE !RFJJ,
DETAlLEo TEST PLAN, Cul 

HAY 63 lY -SCHMtoT�A. P, IGOBLE,J, A, I
REPT, NO, 
CONTRACT: 

ll79SR22 
AF33 b57 1J33 

UNCLASSJflED .REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRtPTORSt c•BOOST-GLIDE VEH[CLES, GUIDANCE), 
(eGUJOANCE, BOOST-GLIDE VEHICLES!; RAOJOFREGUENCY 
INTERFERENCE: TEST METHODS: "TESTS, "TEST EQUIPMENT; 
FREQUENCY, lNERTIAL GUIDANCE: MOTOR GENERATORS, 
ElECTRONtC EOUJPHENT: STABJLlzED PLATFORMS, DIGITAL 
·coMPUTERs: _CALIBRATION; MEASUREMENT, DATA� MANNED
SPACECRAFT, ·RESEARCH PLANES (UI 

IOENTtFIERS! J9o3; X-20 SPACEcRAFT IU) 

THE PURPOSE OF "THIS DOCUMENT JS 'TO DELINEATE AND 
DEFINE "THE INTERFERENCE TEST METHODS; PROCEDURES ANO 
CONFIGURATIONS NECESSARY TO oEHONSTRATE COM PLIANCE 
oF THE PGS To APPLICABLE PORTIONS Of MIL�t-lbbOO 
FOR CLASS I EQUJPMENT, fAUTHoR) (UI 

UNCLASsJFIEO 01s�lb 



UNCLASslFIEO 

·ODC REPORT BIBLIOGRAPHY SEARCH ,CONTROL·-NO. 015'416 

AD-'+lO 830 
BOEJNG CO -SEATTLE WASH 
FI RE PROTECT I ON ANO .SAF"ETY :SuBSYSTEM, PERF"ORMANCE 
SPECIFICATION FOR. CUI 

JUN 61 IV COWLEy.R. T� JKJOSNESs.o. M, 

.REPT, NOo 
CONTRACT: 

D2 9098 

AF'33 657 7132 

UNCLASSIF"IED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

·DESCRJPTORs: (!BOOST-GLIDE 'YEHICLES, FIRE SAFETY),

SPECIF 1 CAT IONS I VENT l LAT I ON t NITROGEN• 'PRESSURE, 'FUEL-
S YS TEMS IUI 

lDENTIF"IERSJ 1961: X-20 SPACEcRAF"T, PURGE CUI 

-s�ECJFICATIONS ARE.GIVEN F"OR ·THE PERFORMANCE:
DESJGN DEVELOPMENT� ANO TEST1NG REQUIREMENTS OF THE
F"IRE PROTECTION ANO SAFETY suBSYSTEM OF THE GLIDER
SYSTEM. 'T�IS -SPECIFICATION INCLUDES THE "FOLLOWING
TABS: PRE-LAUNCH NITROGEN PURGE ·sECONOARY
SUBSYSTEM, AIR VENTILATION -StCONOARY 'SUBSYSTEM, ANO
INFLIGHT· NITROGEN PURGE SECONDARY -SUBSYSTEM,
I AUTHOR I ·

UNCLAS5IFIED 

( u) 



UNCLAS5JFIED 

ODC REPORT BIBLIOGRAPHY S[ARCH CONTROL NO. 015�16 

Ao-�Jo 792 
RAYTHEON CO WALTHAt1-.HA55 
"FUNCTIONAL INTEGRATION TEST pLAN IPRELIHINARY>• X-20 
(DYNA-SOAR) CONHUNlCATlONS AND TRACKING 

·suBsvSTEH.
NOV .62 ll9P

REPT, NO, CR62 �08 15 3 
CONTRACT: Af33 657 713� 

UNCLASSIFIED REPORT 
-NOFORN

SUPPLEMENTARY NOTEr 

DESCRtPTORSI !•ELECTRONIC 'EOUJPMENT, BOOSTGL[OE 
V EH J CLES I , C • B00ST-GL t DE VEH J cLES; ELECT RON IC· 
EQUIPMENT); (•TEST" HETHOos: ELECTRONIC EOUIPHENT): 

'TESTS: AIRBORNE, GROUND SUPPORT EQUIPMENT: RADIO 
"TRANSMITTERS: TRANSMITTER RECEIVERS, ANTENNAS: RADIO 
RECEIVERS� V�RY HIGH FREOUENCy: ULTRA HIGH FREQUENCY: 

IU) 

TRANSPONDERS, C-BAND CU) 
JDENTtFlERSI J962; -X-20 SPACEcRAFT (U) 

A "PRELlHtNARY FUNCTIONAL INT�GRATtON "TEST 
PLAN FOR THE X-20 CoYNA-SOAR1 

·cOHHUNICATIONS AND TRACKING 5UBSYSTEM ts
PRESENTED. THE �LAN INCLUDES THE DETAILED LISTING
Of THE TESTS TO BE PERFORMED DURING THE FUNCTIONAL
lNTEGRATION PHASE OF THE DEVELOPMENT TEST TO BE
PERFORMED AT-THE RCA NEW CASyLE ENGINEER[NG
FACILITY tNCEF): NEW .CASTLE: DELAWARE�

'FIVE AREAS ARE CONStDEREDS ,AJRBORNE PRIHE
EQU[PHENT; AIRBORNE PRIME/AGE EQUIPMENT�
SURFACE PRIME EOUIPMENT; SURfACE PRIME AGE

"EOUfPHENT 1 1NTEGRATED SYSTEM TESTS, !AUTHOR)

UNCLAS5IFIED 

I U I 



UNCLAS5JFIED 

DOC REPORT BIBLIOGRAPHY 

AD-'t30 790 
RAYTHEON CO WALTHAM HASS 
GROUND INSTRUMENTATION PLAN FOR DEVELOPMENT TEST 
PROGRAM, X-20 (DYNA-SOAR) COHHUNlCATIONS AND 
TRACKING SUBSYSTEM, (UI 

NOV a.3 lV 
REPT, NO, CRaJ 'toe 15 5 1 
CONTRACT: Af33 657 713� 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORS: (•TEST rACILITIEs: INSTRUMENTATION), 
(eBOOST-GLlDE VEHICLES, DATA pROCESSING SYSTEMS>, ( ♦ DATA 
PROCESSlNG SYSTEMS, TEST FACILITIES), MANNED SPACECRAFT, 
TRACKING: GROUND SUPPORT EOUlpHENT, DATA TRANSMlSSJON 
SYSTEMS, MAGNETIC RECORDING SySTEMS, MAGNETIC TAPE: TEST 
EQUIPMENT (ELECTRONICS), PHOToGRAPHIC RECORDING SYSTEMS, 
RADIO COMMUNICATION SYSTEMS� uLTRA HIGH FREOUENCY: 
INTERCOMMUNICATION SYSTEMS CUl 

IOENT!FIERS: 1q63� x-20 SPACEcRAFT, AN/GRC-27, AN/AlC-
10 CU) 

CONTENTS: SYSTEM COMPOSJTl�N--HAGNETJC TAPE 
RECORDER/REPRODUCER SYSTEM, cTS SIGNAL PROCESSING 
EQUIPMENT, 'TEST AND RECORDING EQUIPMENT: 
PHOTOPANEL CAMERA AND BORESJGHT CAMERA, RANGE 
SAFETY TONES, INTERCOMHUNICAT10NS SET AN/AIC-10, 
UHF RA010 SET AN/GRC-271 DATA SlGNALSt 
SIGNAL CONDITIONlNGI DATA REoUCTlON, 

UNCLAS5tFIED 

( u) 

015'+16 



UNCLAS5JflED 

CDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

AD-�30 788 
RADJO CORP OF AMERICA CAMDEN N J  DEFENSE ELECTRONIC 
PRODUCTS 
PROGRAH PLAN $HF ·cOHHUNICATtoNS -SITE SURVEY AT 
EDWARDS AIR FORCE BASE, DYNA SOAR (STEP I) 
COMMUNICATIONS AND TRACKING 5UBSYSTEH• CUI 

SEP 61 l�P 
REPT, NO• CR61 �08 � 21 l 
CONTRACT: AF33 bOO �2616 

UNCLASSIFIED REPORT 
NQFORN 

SUPPLEHENTARY NOTE: 

OESCRIPTORSI c•TEST' FACILITlEs: COMHUN(C�TION SYSTEMS): 
C•BOOST-GLIDE VEHICLES, TEST FACILITIES), 
<•COHHUNtcATJON SYSTEMS, TEST FACILITJEs1: 
INSTRUMENTATION, C0HHUNICAT10N EQUIPMENT� SUPERHIGH 
FREOUENCY, TELEMETERING REC£1yERS; TELEMETERING 
TRANSMITTERS: ·TRAC�ING, RAOl0FRE0UENcy INTERFERENCE: 
REF.LECTION, BORESJGHTING CUI 

IDENTIFIERS: J�bl, X-20, ATH05PHERIC 
'STRATIFICATION IU) 

·• SITE SURVEY PROGRAM WAS INtTIATED AT EDWARDS
AIR FORCE BASE TO DETERMINE THE EFFECTS OF
ATHoSPHERlC STRATIFICATION ON SHr COHMUNICATJONs:
AND TO INVESTIGATE THE AREAS OF COMPATIBILITY BETWEEN
'THE DYNA SOAR COMMUNICATtON AND TRACKING
suasysTEH ANO EXISTING SYSTEMS AT EowARDs· AFB.
THIS PROGRAM HAS THE rOLLOWJNG SPEClrtc AIMS:
111 TO DETERHlNE THE CHARACT[RlSTICS or
POlNTTO-POINT SHF CONMUNICATfONS BETWEEN THE
SELECTED 'GROUND SITE AND THE POSSIBLE .LANDING AREAS I
C21 TO INVESTIGATE THE ·PRESENCE OF ATMOSPHERIC
STRATIFICATION DUE TO SEVERE THERMAL GRAOlENTSI
(]� TO DETERMtNE THE EFFECTS: 1F ANY; OF
MULTI-PATH JNTERFERENCE TO 'T ttE MICROWAVE
.COHMUNlCATION LINK TO T"E NA 5 A FACILITY DUE ·yo THE
PRESENCE or ADDITIONAL REFLEcTlNG SURFACESI ,�,

'TO DETERMINE THE 'FEASIBILITY OF UTILlZlNG THE
EXISTING BORESIGHT TOWER rOR ALIGNING THE ANTENNA
SYSTEM OF THE END ITEM, A PRoBLEM MAy EXJST DUE TO·
THE PROXIMITY OF AN EXISTING WATER TOWER TO ·THE LINE
OF SIGHTI 151 TO INVESTIGATE ANY PROBLEMS DUE
TO RF INTERFERENCE, IT IS TH£ PURPOSE OF THIS
PLAN TO DEFINE THE £0UIPMENT ANO TECHNlOUES WHICH
WILL BE UTILIZED IN 'THE SITE SURVEY, !AUTHOR> CUI 

UNCLAS5IFIED 



UNCLAS5IF"IED 

DOC REPORT BIBLIOGRAPHY 

AD-'1.30 '786 

SEARCH CONTROL NO. 015'116 

RAYTHEON CO WALTHAM MASS 
F"ACJLITY REQUIREMENTS· AFFTC, 'EDWARDS AIR FORCE BASE, 
DYNA-SOAR COMMUNICATIONS ANO TRACKING SUBSYSTEM, CUI 

HAY 
REPT, NO• 
CONTRACT: 

62 IV 
'CR6Z 'IOB 11 -�

AF33 657 713'1

UNCLASSIF"IEO REPORT 
NOrORN 

SUPPLEMENTARY NOTE: 

OESCRJPTORs: c•TEST FACILITIEs: BOOST-GLIDE VEHICLES), 
(•BOOST-GLIDE VEHICLES� TEST rACILIT(Es): MANNED 
SPACECRAFT; ·coMMUNlCATION SYSrEHS; TRACKING; GROUND 
SUPPORT EQUIPMENT: BUILDl�Gs: COMMUNICATION EQUIPMENT; 
DATA TRANSMISSION SYSTEMS, SHELTERS, ·PERSONNEL, BORE 
SIGMTING 

IOENTIFIERSS 
-

1962� X-20 SPACEcRAFT 

CONTENTS? AIRBORNE CTS 'FAClLJTY•-FUNCTIONAL 
AREAS: 'FLOOR PLANS; 'EQUIPHENr .Llsrs; ·PERSONNEL 
FLOw: WORK FLOW: SPECIAL· CONslDERATIQNSI GROUND 
CTS rACILITY-�FUNCTJONAL AREAS, rLOOR PLANS, 
EQUIPMENT .LISTS: ·PERSONNEL FLOW, WORK FLow; 
SPECIAL c�NSIOERATIQNSI CT� eOREstGHT fACILlTY
FUNCTIONS, BORESJGHT· TOWER, sOREStGHT EQUIPMENT 
SHELTER: EQUIPMENT LISTS: FLoOR PLANsr 
COMMUNICATIONS ANO DATA NETWoR� REOUIREMENTSI 
FLIGHT' TEST CONTROL ·CENTERS ·rEST" FORCE 
FACILITY I APPENDIX A, COMMUN1CATIONS· AND 
OAT A NETWORK :c I RCU Jr· DE SCA I Pr 1 ONS I APPENDIX 
B, B[BLtOCiRAPHY, 

· UNCLAS5 If I ED
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UNCLAS5IFIED 

DOC REPORT -BlBLJOGRAP�Y SEARCH .CONTROL NO• Ol5�1& 

AD-�30 772 
BOEJNG CO SEATT.LE WASH 
SUHHARY OF x-20A HAJOR TECHNoLOGtCAL 
BREA1<THRQlJGHS, 

JAN 6q 28P 
REPT, NO• 02 812�9 
CONTRACT: Af33 657" 7J32

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

I U l 

DESCRJPTORSI (•BOOST-GLIDE VEHlCL�S, RESEARCH PROGRAM 
ADMINJSTRATlONl, ·sTRUCTURAL PARTS, BEARINGS, REFRACTORY 
METALS + ALLOYS, DATA STORAGE SYSTEMS, "fLl�HT CONTROL 
SYSTEMS, cRYOGENJcs, MAINTENANCE :EQUIPMENT. QUALITY 
CONTROL, SILICIDEs, COATINGS: PROCESSING: IODINE� 
MATERIALS CUI 

lDENTlFIERSI 196�; x.20 SPACEcRAFT (UI 

IDENTIFYING OESCRIPTJONS ARE PRESENTED OF MAJOR 
TECHNOLOGICAL BREAKTHROUGHS ACCOMPLISHED ON THE X-
20A PROGRAM: WITH REFERENCES TO SOURCE 
INFQRHATJON FOR ·DETAILS or EACH ITEM DESCRIBED,
INCLUDED ARE MATERIALS OEVELoPHENT, HARDWARE 
DEVELOPMENT AND OUALlTY CONTRO�, 

UNCLAS5IFIEO 

( u) 



UNCLA55lFIED 

DOC REPORT BJBLIOGRAPHY SEARCH CONTROL NO� Ol5't1b 

AO-lfJO 71f0 
BOEING ·co SEATTLE WASH 
REVISED ANALYSJS X-20 
ENVIRONMENT: 

VJBRAT10N ANO ACOUSTIC 
-

JAN b't SUTHERLANO,L. C, IFURLONG,J, 
C. I

REPT, NO, 
CONTRACT: 

D2 BlO� l 

AF'33 b57 7t32 

UNcLASstFIED REPORT 
NoFORN 

SUPPLEMENTARY NOTE: 

DESCRJPTORSI C•BOOST GLIDE VEHICLES, NOISE>, C•LAUNCH 
VEHICLES lAEROSPACEI: NOISE): ENVIRONMENTAL TESTS: 
VIBRATION, AERODYNAMIC CHARACTERISTlcs: ROCKET MOTOR 
NOISE: TEST EQUIPMENT .<ELECTRoNICS>, NOISE ANALYZERS, 
MATHEMATICAL ANALYSIS, TEST HtTHOOS, STAGING, 
TURBULENCE 

IDENTtFIERs: l9hlf: X-20 'SPACEcRAFT, TITAN 3, 
AERODYNAMIC NOISE, SEPARATED FLOW 

CONTENTS: ENVIRONMENTAL ANAL ySIS -
ACOUsTICSI ENVIRONMENTAL ANALYSIS -
AERODYNAMIC NOISES EQUIPMENT RESPONSE TO 
ACOUSTIC ENVJRONHENTI ACOUSrlC TEST 
REOU!RE11ENTS1 ENVl�ONMENTAL ANALYSIS -
VlBRATION ISOURCES 1 RESPONSE_OF GLIDER TO 
LAUNCH NOISE 0 

RESPONSE OF ·GLJDER/TRANSITION 
TO AERODYNAMIC NOISE; RESPON5E OF GLIDER/ 
TRANSITION To STAGING SHOCKS: ANO RESPONSE OF 
GLIOER/TRANSITION TO TURBU�ENCE AND ENGINE 
VIBRATION>I VIBRATION DESIGN REQUJREMENTS 
(INSTALLATION REQUIREMENTS AND VIBRATION LOAD 
FACTORS)& -ANO VIBRATION TEST REOUlREMENTS 
(SPECIAL SUBSTITUTE SINE TEsr: SWEEP RATE 
fOR CYCLING TESTS, AND MECHANICAL FORCE 
HEASUREHENTS DURING VIBRATION TESTS). 

UNCLAS5lflED 

< U l 
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UNCLAS5tF'lED 

DOC REPORT BtBLlOGRAPHY 

AO-'f30 "!70 
BOEING ·co SEATTLE WASH 
INDJCATOR - SIDE SLJP. 

22P 

REPT, NO• 10 81015 

UNCLASSJF'lEO REPORT 
NOFORN 

SUPPLEMENTARY NOTEJ 

StARCH .CONTROL NO, Ol5�J6 

OESCRtPTORs: 1•INSTRU�ENTATtoN: ATTlTUDE lN�tCATORS), 
<•ATTfTUOE INDICATORS, BOOSTGLIOE VEHICLES), c•BOOST
GLIDE VEHICLES; ATT�TUOE J�DlcATORSI; SPECIF'ICATJONS, 

CU I 

MECHANICAL DRAWINGS, POWER, MECHANICAL PROPERTtES (U) 
lDENTJFlERSI 1961, x-20 SPACEcRAFT (U) 

TH!s DRAWING COVERS THE OEStaN, fABRJCATION; 
PERFORMANCE AND TESTING REOUtREMENTS ·rOR ONE TYPE OF 
EQUJPMENT DESIGNATED AS TH£ 5IDE•SLIP 
JNDJCATOR, THJS·JNDJCATOR DJ5PLAYS SJDE SLIP 
JNFORHATJON OBTAINED FROM TH£ INERTIAL· GUIDANCE 
SYSTEM, CAUTHOR) cul 

UNCLAS5IFlED OI5'ft6 



UNCLAS5IF"IED 

ODC REPORT BIBLIOGRAPHY SEARCH .CONTROL NO. Ol51f16 

A0-1Uo '+08

BOEING CO SEATTLE WASH 
SIGNAL DATA CONVERTER DESIGN SPECIFICATIONS, 

REPTe NO, 
CONTRACT: 

30P KUENSTER,G. B, J 
02 80269 

AF3J 1,57·. 713.;! 

UNCLASSJFIEO REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

CU I 

DESCRIPTORS! (•DATA PROCESS[NG SYSTEMS: SPEClflCATJONS1, 
INERT[AL GUIDANCE, COHPUTERS: DISPLAY SYSTEMS: MILtTARy· 
REQUlREHENTS; MECHANICAL ORAW1NGS CUI 

JDENTJFIERS! 1963, X-2O SPACEcRAFT 1 DATA 
CONVERTERS CUI 

DESIGN ·sPECIFICATIONS ARE GJvEN FOR A SIGNAL DATA 
CONVERTER FOR USE IN THE X-2o SPACECRAFT, THE 
SIGNAL DATA ·coNVERTER ACCEPTs DATA INPUTS "FROM THE 
INERTIAL GUIDANCE SySTEM vERoAN .COMPUTER ANO CONVERTS 
THESE DATA INTO FORMS SUITABLE FOR USE BY THE TEST 
DATA SUBSYSTEM AND CERTAIN or THE PILOTS DISPLAYS, 
(AUTHOR) ( u) 

UNCLAS5JflEO 0t51f16 



UNCI.AS51F'IED 

ODC REPORT SJBI.JOGRAPHY 

A0-'+30 't66 
eoEtNG co SEATTLE WASH 
JNDtCATOR - RATE OF CLIHB: 

APR 63 23P 
REPT 1 NO, lO 8117, 
CONTRACT! AF'33 657 7}32 

UNCLASS1F'IEO REPORT 
NOFORN 

SUPPI.EMENTARY NOTE! 

SEARCH CONTROL NO. 015'+16 

OESCRfPTORSI c•RATE or CLIMB zNDICATORS, 
SPECJFlCAT10NSI, MECHANICAL DRAWINGS, BOOSTGLIDE 

{ U l 

VEHICLES: DESJGN CU) 
JDENTfFIERS: 1963, X-20 SPACEcRAFT CUI 

SPECfFJCATION FOR RATE or CLIMB INDICATOR FOR x-20 
SPACECRAFT, 

UNCLAS5tF'IED Ol5't1b 



UNCLASsJF"IEO 

ODC REPORT BIBLIOGRAPHY 

AD-'+30 '108 
BOE!NG CO SEATTLE WASH 
IND!CATOR-THERMAL HQNJTOR, 

SEP bl 21P 
REPT, NO. 
CONTRACT: 

10 20927 
AF'33 6.S7 713'2 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTEl 

SEARCH CONTROL NO, 015�16 

DESCRJPTORSf �<•BOOST-GLIDE VEHICLES, SURFACE

CU I 

TEMPERATURE), l•F'LJGHT INSTRUMENTS, MONITORS), DISPLAY 
SYSTEMS, TEMPERATURE: INSTALLATION, SCALE:
THERHOCOUPLES, PERFORMANCE (ENGINEERING): RELJABILITY, 
QUALITY CONTROL, INSTRUMENT PANELS Cul 

IDENTIFIERS: 1961, X-20 SPACEcRAFT (UI 

THE DRAWING GIVEN IN THIS DOcUMENT COVERS THE 
OESJGN 1 FABRICATION: PERF'ORHANCE AND TESTING 
REOU!REMENTS FOR ONE TYPE OF' SlNGLE-POINTER 
THERMAL MONITOR INDICATOR: WHICH W1LL BE USED 
TO MONITOR VEHICLE SURFACE TEMPERATURE, tAUTHORI 

UNCLAS5JFIEO 

( U l 

Ol5't!6 



UNCLAS5JflED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• 015�16 

AD-�2q 201 
AERONAUTICAL SYSTEMS DIV WRIGHT-PATTERSON AFB OHIO 
PROCEEDINGS OF 1962 x-20A COyNA-sOAR1 SYNPOS(UH. 
ABSTRACTS a 

MAR 63 
-

NON!ToR: ASD TDR63 1�8, VoL ■ 6 

UNCLASSIFIED REPORT 
NOFOAN 

SUPPLEMENTARY NOTE! REPORT ON THE 1962 X-20A 
SYMPOSIUM, HELD 1N NOVEMBER Ar AERONAUT1CAL SYSTEMS 
DIVISION: WRIGHT-PATTERSON AIR FORCE BASE, 
OHIO, 

( U I 

DESCRIPTORS! c•BOOsT-GLIDE VEHICLES, SYHPOSIA) 1 

l•SYMPOSIA1 BOOST-GLIDE VEHICLES): ABSTRACTS, DESIGN, 
TEST METHODS: GROUND SUPPORT [QUIPHENT: ELECTRICAL 
EQUIPMENT, ELECTRONIC E0U1P�ENT, FLIGHT CONTROL SYSTEMS, 
STRUCTURES, INSTRUHEN!ATION 1 cONTROL SYS!EMS, 
COMHUNIC�TJON SYSTEMS, TELEHETER SYSTEMS, AVIATION 
HEDICJNE, SPACE HEDICJNE CUI 

IOENTIFIERs: 1963, x-20 SPACEcRAFT CU) 

ABSTRACTS OF THE PROCEEDINGS Of THE 1,62 X-
20A fDYNA-50ARI SYHPOSIUH ARE PRESENTED JN 
THIS REPORT. THE X-20A PROGRAM DEVELOPING THE 
P?LOT CONTROLLED LIFTtNG REENTRY GLIDER ANO 
coNoucTrNG FULL-SCALE HYPERSoNIC FLIGHT RESEARCH 15 
ONE OF THE MOST EXTENSIVE ADVANCED DEVELOPMENTS UNDER 
WAY IN THE AIR FORCE. TO INSuRE THE TIMELY 
DfSSEMINATION OF THE DATA OBTAINED BY THE x�20A 
PROGRAM: THE 1962 x-aoA SYMPoSIUM WAS HELD TO 
PRESENT NEW AND SJGNIFICANT KNOWLEDGE GAINED DURING 
THIS DEVELOPMENT PERtOD TO THE AEROSPACE INDUSTRY: 
SCIENTlFIC AND GOVERNMENT AGtNCIES, MATERIALS 
WERE PRESENTED IN TEN TECHNtcAL AREAS CONSISTING Of 
FLIGHT MECHANICS. STRUCTURES: MATERIALS: GUIDANCE: 
COHHUNICATIONS, INSTRUMENT �oWER AND ENVIRONMENT 
SUBSYSTEHS, BJ0ASTRONAUT1CS, TESTING AND GROUND 
SUPPORT 1 PAPERS JN TWO OF THESE AREAS ARE 
ASSEMBLED IN EACH OF FIVE VOLUMES OF THIS REPORT, 
(AUTHOR) 

UNCLAS5IFIED 

I U I 
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UNCL.AS5lf'IED 

DDC REPORT BIBL[OGRAPHY SEARCH CONTROL NO, 015'tlb 

A0-'129 193 
HONEYWELL INC ST PETERSBURG FLA 
x-2oA (OYNA-sOAR1 PRIMARY GU1DANCE SUBSYSTEM, IUI 

OESCRJPTIVE NOTEI QUARTERLY PROGRESS REPT,. 1 JULY-JO 
SEP b3, 

OCT 
REPT, NO, 
CONTRACT I 

a3 l V

117�QR R2 
Af'JJ b57 7133 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: 

DESCRIPTORSS (•ALL-INERTIAL GutDANcE; BOOSTGLIDE 
VEHICLES), l•B00Sf-GLIDE VEHlcLES; INERTIAL GUIDANCE, 
HANNED SPACECRAFT: RELIABILITy CELECTRONICSI, DIODES, 
CJRCurrs: HALFUNCT[ONs; STABILIZED PLATFORMS, NAVIGATION 
COMPUTERS CUI 

lDENTtFIERst 1963, x-20 SPACEcRAFT (U) 

A SUMMARY OF RELIAB[LITY ACT1VITlES; A ·TABULATION 
OF BOTH CURRENT AND CUHULATlvE RELIABILITY ACTIVITY 
FIGURES: A BRIEF DESCRlPTION OF SPECIFIC PROBLEM 
AREAS: ANO A SUMMARY ·OF' CORRtCTlVE ACTIONS AND 
SPECIAL TESTS WHICH HAVE BEEN COMPLETED: ARE 
JNCLUDEO, (AUTHOR) 

UNCLAS5lf'IED 

I U I 
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UNCL.AS5IFJED 

OOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

AD-�29 157 
.L.lTTON SYSTEMS INC WOODLAND �ILLS CALIF 
THE LITTON 'FLIGHT DATA "COMPUTER AS A RE-ENTRY CONTROL
DIRECTOR, _ CUI 

DESCRIPTIVE NOTEJ SUPPL, TO F1NAL. REPT., 
NOV 63 13bP DOHHA5CH,OANJEL o. 

LAUOEHAN,CHARLES Wo 
REPT, NO, SHFD2 6 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTES 

DESCRJPTORSI c•BOOST-GL.IDE VEHICLES, FLIGHT CONTROL 
SYSTEMS): C•FLIGHT'.CONTROL. SY5TEHS, NAVIGATION 
COMPUTERS, FEASIBILITY STUOlEs: DESCENT.TRAJECTORIES, 
DATA PROCESSING SYSTEMS, PROGRAHHJNG (COHPUTERSl 1 

COMPUTER L.OGJc; DIGITAL COHPUrERS; GLIDE PATH SYSTEMS; 
DISPLAY SY�TEHS, INSTRUMENT P�NELS, DESIGN,_ENERG!
HANAGEHENT, TERMINAL -GUIDANCE• OPTIMIZATION, LIFT� 
LANDINGS IUI 

lDENTIFIERSI 1963: x.20 AIRCRAFT; DOLIAC: FLARE 
LANDJNG CU) 

THE RESULTS ARE SUHHARlZEO Of THE INVESTJGATJONS 
CARRIED OUT DURING APPROXIHAyELY THE PAsy· YEAR 
INVOLVING UTILIZATION OF THE DOLJAC L.OGIC ANO 
ASSOCIATED sySTEHS 'FOR PROGRAMMING THE LITTON 
FLIGHT DATA COMPUTER (FDC) To PROVlOE FOR SAFE RE. 
ENTRY AND -�ANDING Or ADVANCEo FLIGHT VEHICLES. 
(AUTHOR) 

UNCLAS5lf"IED 

( u, 



UNCLASs!FlED 

OOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

AO-'f.28 �36 

HONEYWELL INC ST PETERSBURG rLA 
x-2oA (DYNA-SOAR) PRIMARY GU1DANCE SUBSYSTEM,

JAN o'I l'IP 
REPT, NO• 
CONTRACT: 

AR1179SR35 
AF3.3 b57 7J33 

UNCLASSIFIED REPORT 
NorORN 

SUPPLEMENTARY NOTE: 

I U l 

OESCRIPTORSI (•ALL-INERTIAL GutDANcE: BOOSTGLIDE 
VEHICLES), leB00ST-GL1DE VEHicLES: INERTIAL GUIDANCE), 
MANNED SPACECRAFT: POSITION FzNDING, ACCELEROMETERS; 
NAVlGATlON COMPUTERS: TEST SEfS, CHECKOUT EQUJPNENT, 
DIGITAL DIFFERENTIAL ANALYZERs: DIGITAL COMPUTERS; 
GYROSCOPES, STABILIZED �LATFORH5 1 GIMBALS; CIRCUITS; 
REAL TJME IUI 

THE X20A GUIDANCE SYSTEM IS A COMPLETE ALL-
INERTJAL: ALL-ATTITUDE SYSTEM• THE BASIC FUNCTION 
rs TO MEASURE SPECIFIC FORCE5 ACTING ON THE CARRYING 
VEHICLE AND UTILIZE- THESE MEASUREMENTS IN THE 
COMPUTATION OF NAVIGATION ANo ATTITUDE REFERENCE 
PARAMETERS, THESE PARAMETERS JN TURN ARE 
MECHANIZED TO PROVIDE GUIOANcE AND CONTROL SIGNALS AT 
THE GUIDANCE SYSTEM•S OUTPUT 1NTERF"ACE, THE x-
20A PRIMARY GUIDANCE SYSTEM MEASURES SPECIFIC 
roRcES, PROCESSES THE INFORHATJON ON A REAL TIHE 
BASts. AND GENERATES THE rOLLOWING PARAHETERs: 
INERTIAL VELOCITY� EARTH RELATIVE VELOCITY: ALTITUDE 
RATE: INERTIAL POSITION: POSITION RELATIVE TO TEN 
SELECTABLE LANDING SITES: AL1ITUOE 1 LOCAL LEVEL, ANO 
TIME, !AUTHOR) 

UNCLAS5IF"IED 

( u) 



UNCLAS5IFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

AERONAUTICAL SYSTEMS DIV WRJQHT•PATTERSON AFB OHIO 
HOW PERT rs usEo IN MANAGING THE x-20 (DYNA-SOAR) 
PROGRAM, 

SEP 63 
HON1TORI ASD 

31P 5Aoow7RAYHOND M, 
TDR63 698 

UNCLASSIFIED REPORT 
NOFORN 

SUPPLEMENTARY NOTE: PRESENTED AT THE ASD 1963 SCIENCE 
AND ENGINEERING SYMPOSIUM: 18.19 SEP 1963, 

(U I 

DESCRIPTORS: (•OPERATION� RESEARCH• MANNED SPACECRAFT), 
C•MANAGEMENT ENGINEERING, SCHEDULING), C•HANNED 
SPACECRAFT, OPERATIONS RESEARcH) 1 EFFECTIVENESS, UNITED 
STATES GOVERNMENT, INDUSTRIAL RELATIONS; CRYOGENIC 
STORAGE DEVICES, ANALYSIS CUI 

IDENTIFIERS: PERT: 1963 1 X-20 SPACECRAFT: REPORTING 
NETWORKS 

THIS REPORT DESCRIBES How THE PROGRAM 
EVALUATION REVIEW TECHNIOUE cPERTI HAS 
DEVELOPED IN THE X-20 PROGRAM AND HOW IT IS USEO IN 
MANAGING THAT PROGRAM, THE �-20 SYSTEM 
PROGRAM OFFICE ISP0) 1 AERONAuTlCAL SYSTEMS 
DIVISION (ASD) ORGANIZED AND DIRECTS THE OVERALL 
X-20 PERT EFFORT OF BOTH GOVERNMENT AND
INDUSTRY PARTICIPANTS AND EMpLOYS A SYSTEM OF
D1SCRETE OETAJLEO NETWORKS WHICH COLLECTIVELY COVER
THE ENTIRE PROGRAM. THE DATA FROH THESE
11REPORTING' 1 NETWORKS JS COMPUTER INTEGRATED INTO 

( U I 

A TOTAL PROGRAM PERT OUTPUT 0 THE PROBLEM OF 
TRANSLATING VOLUMINOUS DATA [NTO MEANINGFUL 
INFORMATION FOR TOP MAN�GEMENT AND THE DEVELOPMENT OF 
EFFECT[VE PERT ANALYSES, OISpLAYS, ANO INDICATORS 
ARE COVERED, THE OPERATING CoNCEPT5 1 ATMOSPHERE, 
AND RESOURCES NECESSARY FOR A SUCCESSFUL PERT 
OPERATION, THE ROLE OF PERT zN X-20 CONTRACTORS'.
IN-HOUSE MANAGEMENT SYSTEMS wlTH ACTUA� EXAMPLES, AND 
ITS USES W[THIN THE X-20 SPO ARE ALSO DESCRIBED, 
EXPERIENCE ANO 1NS1GHT 1NTO rHE DYNAMICS OF A 
SYSTEMS DEVELOPMENT PROGRAM ANO THE ''HONEST'' 
REPORTING RESULTING FROM THE X-20 PERT SYSTEM ARE 
PRESENTED AS UN1QUE AND ADVANCED ASPECTS OF THIS NEW 
MANAGEMENT TECHNIQUE, A REV1EW OF RESOURCES 
REOUJREO TO OPERATE PERT ARE PRESENTED, 
(AUTHOR) 

UNCLASslFIEO 

I U) 



UNCL.AS5IFIEO 

OOC REPORT BIBL.tOGRAPHY S[ARCH CONTROL No. 015�lb 

A0-,..26 i?51 
BOEING ·co -SEATTLE WASH 
X•i0/62,..A AIR VEHICLE 

OCT -63 288P 
REPT t NO. ·T2 -26�8 

BUFFET TEST-SPO 203 1 

LOCKLEER,M• O. l 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE& 

I U) 

OEsCRJPT0RSI ceSPACECRAFT: TRANSONIC CHARACTERlSTlcs,, 
C•T�ANSONC 'F:LOW, NOISEI, SHOCK WAVES: ANGL:E Of' ATTACK, 
YAW, BOUNDARY LAYER CUI 

lDENTIFJERSI x-20 SPACECRAFT: t9bJ (UI 

AERODYNAMIC NOISE DATA OBTAINED 'FROM A TRANSONIC 
WIND TUNNEL TEST· or AN X�201yAN IIIC MO/DEL- ARE 
REPORTED, M£ASUR£MENTS MADE AT 28 TEST POINTS ON 

'THE X-i?O PAYLOAD ONLY WERE ·DESIGNED TO DEFINE· THE
AERooYNAMIC NOISE ENVIRONMENTS RESULTING FROM 
SEPARATED FL.OW ANO FLUCTUATING SHOCK- PHENOMENA 
ASSoctA:rEo WITH TRANSONIC F'L.1GHl IN THE MACH, NUMBER 
RANGE" O,bO ·- t .oe. ANGLES OF' ATTACK AND YAW WERE 
VARIED WITHIN·• � DEGREES, REPORTED DATA INCLUDE 
OVER-ALL AND ONE-THIRD OCTAVE BAND SOUND PRESSURE 
LEVELS ANO 'SPACE-C0RRELAT10N .COEFFJClENTS lN THE 
'FREQUENCY RANGE 40 • 2500 CP5 1 (AUTHOR) CUI 

UNCLAS5JrlED 015416 



UNCLAS5IFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL No, O!S'tlb 

A0-'125 5'13

BOEING CO SEATTLE WASH 
DATA REPORT: AEDc TUNNEL c, aOEING TEST NO, 010, 
SURFACE ROUGHNESS HEAT TRANSfER AND PRESSURE TEST ON 
MODEL AD-bJJH-2: IU) 

NOV b3 IV AYLlNG:D. L, 
REPT, NO, 
CONTRACT: 

DN D2 B0912 
AF3J b51 7132 

UNCLASSIFIED REPORT 
Dl5TRIB�TION: FOR REFERENCE oNLY AT EACH OF THE DOC 
OFFICES, THIS REPORT CANNOT BE SATISFACTORILY 
REPROOUCEDI DDC DOES NOT FURNISH COPIES. 

DESCRIPTORS! •BOOST-GLIDE VEH1CLES ,ANGLE Of ATTACK 1 

BOUNDARY LAYER ,HEAT TRANSFER ;HYPERSONlC 
CHARACTERISTICS ;HODEL TESTS :PRESSURE :ROUGHNESS 

1 

SURFACE PROPERTIES ,SURFACES ,TABLES ,WIND TUNNEL MODELS 

HEAT TRANSFER ANO PRESSURE DATA WERE OBTAINED FROM 
A SERIES OF FLAT PLATES WITH VARIOUS WAVE 
CONFIGURATIONS REPRESENTJNG 5URfACE ROUGHNESS, AT 
ANGLES OF ATTACK FROM -5 TO +10 DEGREES, 
BOUNDARY LAYER DATA INCLUDES THE PROBE PRESSURE 
TEMPERATURE READINGS FROM 3 THERMOCOUPLES MOUNTED ON 
THE MODEL AND THE VERTICAL PROBE POSITION, THE 
CENTERLINE OF THE PROBE WAS �020 INCH FROM THE MODEL 
SURrACE WHEN THE PROBE PQSlT10N rs ZERO, THE 
MACH 10 TUNNEL,_TUNNEL C, IS AN AXf-SYMMETRIC 
CONTINUOUS rLOW, VARIABLE DENSITY, HYPERSON[C WIND 
TUNNEL WITH A SO-INCH OlAHETER TEST SECTION, 
BECAUSE Or CHANGES IN BOUNDARY LAVER THICKNESS 
CAUSED BY CHANGING PRESSURE LEVEL, THE HACH 10 
CONTOURED NOZZLE PRODUCES AN AVERAGE TEST SECTION 
MACH NUMBER WHICH VARIES FROH 10,0 AT A STAGNATION 
PRESSURE OF 200 PSIA TO 10,2 AT 1800 PSIA, THE 
CENTERLINE FLOW DISTRIBUTION JS UN1FORH ABOUT o.si 
IN HACH NUMBER, THERE IS A SLIGHT AXIAL GRADIENT 
ON THE ORDER Qr 0,01 MACH NUMBER PER FOOT, A 
HYDRAULICALLY DRIVEN ANGLE Of ATTACK MECHANJSH 
PITCHES THE HODEL IN A VERTJcAL PLA�E FROM -15 TO+ 
15 DEGREES. THE REMOTELY CONyROLLEO, WATER-COOLED 
ROLL MECHANISM IS ELECTRICALLY DRIVEN AND IS CAPABLE 
OF ROTATING THE HODEL STING cOHBINATION + OR - 180 
DEGRESS, THE TESTS wERE PERfoRHED AT PO•l'IO AND 
lb�O PSIA, AND TOs1256 ANO 1�2b F RESPECTIVELY AT 
A NOMINAL FREESTREAH REYNOLD5 NUMBER PER FOOT Of 

CU l 

0,5 AND 2.0 X lOb. (AUTHOR) (Ul 

UNCLA5sJF1ED OJ5�!b 



UNCLAS5tF"IED 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL No. 015�16 

A0-1h?'f 030

NAVAL AIR DEvELOPHENT CENTER JOHNSVILLE PA AVIATION 
MEDICAL ACCELERATION LAB 
PILOT BIOHEDJCAL AND ·PSYCHOLoGICAL lNSTRUHENTATION 
FOR MONITORING PERFORMANCE QuRING CENTRIFUGE 
SJHULATJONS OF SPACE FLIGHT, . (U) 

OCT 63 29P CHAH8£RS 1 RANOALL H, ZNELSON 1 

JOHN Ci• 
.

HONITORl NAOC HA ,NAVMED 
REPT, NO. 3 

63081 ,HROOS 13 6002 -.. 

UNCLASStFlED REPORT 

SUPPLEMENTARY NOTEz 

DESCRJPTORSZ c•CENTRIFUGEs: AcCELERATJON TOLERANCE); 
C•HONITORS, CENTRIFUGES): C•INSTRUHENTATION� SPACE 
MEDICINE): TRAINING� MEDICAL RESEARCH, PHYSIOLOGY� 
PILOTS; MEASUREMENT, PERFORMANCE TESTS: BEHAVJOR, 
PSYCHOLOGY IUI 

IDENTIFIERS: 1�03; HUMAN CENTRIFUGE, 
BIOINSTRUMENTATION; BIOMEDICAL MONITORING; X-20 
SPACECRAF'T, 'TOLERANCES I PHYS I oLOGY I, PERFORNAHCE 
(HUMAN) 

THIS REPORT PRESENTS SOHE OF THE RESULTS OF RECENT 
CENTRIFUGE ACCELERATION RESEARCH ANO.TRAINING
PROJECTS IN WHICH THE BIOHED1CAL: 
PSYCHOPHYSlOLOGlCAL: AND PSYcHOLOGICAL PERF'ORHANCES 
Or PILOTS WERE MONITORED AND MEASURED. MONITORING 
AND RECORDING INSTRUMENTATION TECHNIQUES ARE 
DESCRIBED, ANO AN ATTEMPT IS_HAOE To IDENTIFY ANO 
QUANTIFY SOME or THE CAPA8IL1TIES .ANO LIMITATIONS OF 
PILOT PERFORMANCE DuRIN� "EXPoSURE To ACCELER�TIONs 
WHICH VARY IN MAGNITUDE, DURATION, DIRECTION, RATE 
OF ONSET, ANO PROFILE COHPLExlTY. APPARATUS ANO 
METHODS ARE PRESENTED .ANO DlsCUSSED FOR MONITORING 
VISUAL OISTRUBANCE, DISCRIMINATION AND RESPONSE 
BEHAVIOR, COMPLEX S�ILL BEHAvJOR, ANO AN APPROACH IS 
HADE ·yo THE_PR08LEH OF MONIToRING HIGHER MENTAL 
FUNCTIONING, "THE PILOTS ANO oTHER VOLUNTEERS IN 
THESE TRAINING ANO RESEARCH pROGRAHS WERE THE 7 
MERCURY ASTRONAUTS, b DYNA-SoAR CONSULTANT 
PILOTS, APPROXIMATELY lS OTHER TEST PILOTS, AND 
APPAOXIMATELY -�O OTHER MILITARY AND CIVILIAN 
VOLUNTEERS I C AUTHOR I 

UNCLASsJF'IED 

[ u, 

I U > 



UNCLAS5IFIED 

DDC REPORT BIBLIOGRAPHY 

AD-'12 t 7'1b 
BOEING CO SEATTLE WASH 
LEADING EDGES DEVELOPMENT - o!NA SOAR: 

REPT, NO, 
CONTRACT% 

t38P BOWER5,0, A, ; 
02 aooas 

AFl.3 657 7132 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: 

DESCRIP!ORSf (•BOOST GLIDE VEHlCLES, LEADJNG EDGES 
FLAPS). DESIGN, AER�OYNAHI� CoNFJ�URATIONS, 
ENVIRONMENTAL TESTS, NOISE, TESTS, HEAT, TEMPERATURE, 
TEST EQUJPHENT; INSTRUHENTAlloN, TEST METHODS: 

I U I 

THERMOCOUPLES, L9AD OISTRJBUTtON
1 X-RAY PHOTOGRAPHY, 

ACOUSTICS, SOUND, SONIC FATIGuE, AEROOYNAHIC HEATING (UI 
IDENTIFIERS: !9b3; .LEADING EDGES, HEAT LAMPS, X-20 

SPACECRAFT (U) 

A SERIES OF FIVE LEADING EDGE CONCEPTS WERE 
SUBJECTED To THREE SEPARATE ENVIRONMENT TEST 
PROGRAMS. EACH CONFIGURATION WAS EXPOSED TO A SONJC 
ENVtRONMENT: A THERMAL GRADIENT TEST; A SECOND SONIC 
EXPOSURE. ANO FINALLY, A STAylC LOAD TEST, THE 
PURPOSE OF THESE TESTS WAS To EVALUATE THESE FIVE 
BASIC LEADING EDGE CONCEPTS AND THEIR VARIOUS DESIGN 
FEATURES TO OBTAJN JNFORMATtoN FOR A PRODUCTION 
CONFIGURATlON AND TO VERIFY ANALYTICAL PROCEDURES, 
<AUTHOR) 

UNCLAS5lflED 

( u) 



UNCLASslrlEO 

DOC REPORT BIBLIOGRAPHY 

AD-'421 685 
BOEING ·co SEATTLE WASH 

.LEADING EOGEs DEVELOPMENT·- oYNA SOAR, VOLUME Ill 
·THERMAL GRADIENT AND LOADS ·TEST DATA, (UI 

IV BOWER5:0. A, JESCH,PAUL G. 

REPT·, NO, D2 sooes VOL, ,J 

UNCLASSIFIED REPORT 

SUPP.LEHENTARY NOTES 

DESCRIPTORS I C•BOOST GLIDE ·VEHICLES, �EADING· EDGE 
"FLAPs1: MANNED SPACECRAFT: AERODYNAMIC LOADING, 
TEMPERATURE, LOAD DISTRIBUTION: PRESSURE: OEfLECTtoN: 
SHEAR STRESSES, 'TIME: "THERHOCoUPLES, .EXPERIMENTAL DATA: 

'TABLES: AERODYNAMIC ·HEATING, -oELTA WJNGS CUI 
IDENTIFIERS! 1963: LEADING .EDGE, TEMPERATURE ·GRADIENT; 

X-20 SPACECRAFT (UI 

,CONTENTS: TABULATED TEMPERATuRE DATA, TABULATED 
PRESSURE LOAD VS, ·DEFLECTfON DATA, TABULATED PRESSURE 
LOAD VS, HAXtHUH SHEAR STRES5 ANO PRINClPAL STRESS 
DATA: RAPID LOAD VS, ·TIME.CURVES; TABULATED RAPID 

.LOAD -vs� DEFLECTION DATA: TA9ULATED SLOW .LOAD vs, 
DEFLECTION DATA: ANO TOLERANcES FOR THERMOCOUPLES. CUI 

UNCLAS5IFIED 



UNCLA55lflEO 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL No, 015�16 

AD-'420 3117 

BOEING CO SEATTLE WASH 
DYNA-SOAR EJECTION SEAT ANO 5URVJVAL SYSTEH, 

'-1 l l6P 

REPT, NO, 81205 
CONTRACTl AF33 b57 7132 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: 

CU I 

OESCRIPTORSl ( ♦ BOOST-GLIDE VEM!CLES, EJECTION SE�TSI, 
(•MANNED SPACECRAFT, ·suRVJVAL1. (•EJECTION SEATS, BOOST
GLIDE VEHJCLESI, SPECIFICATIONS• DESIGN; TESTS, MILITARY 
REQUIREHEN�S: PROTECTIVE CLOTHlNG: ·FLIGHT CLOTHl�G: 
PARACHUTES, DISCONNECT FITTINGS, CARTJDGEs CPA0) 1 

ANTHROPOMETRY, HATERtALS; ALUMINUM ALLOYS; WEIGHT: 
CONFIGURATION, RESCUE KITS: HEAT SHIELDS CU) 

IDENTIFIERSI x-20 SPACECRArr; 19&1 IUI 

"THIS DRAWING COVERS THE DESIGN, FABRICATION, 
PERFORMANCE AND "TESTlNG RE0UJREHENTS FOR A TyPE OF 
EQUIPMENT DESIGNATED EJECTION SEAT AND SURVIVAL 
SYSTEM, THE SPECIFIED EJE�TloN SEAT ANO SURVIVAL 
SYSTEM SHALL PROVIDE FOR PILor· ESCAPE ANO SURVIVAL 
FROM THE DYNA-SOAR GLIDER JN INSTANCES WHEN 
SATtSFACTORY LANDING SITE CANNOT BE REACHED OR WHEN 
OTHER CONDITIONS MAKE AN ATTEMPTED GLIDER LANDING 
JHPRACTICAL, THE UPWARD 'EJECy!ON SEAT AND RAIL 
ASSEMBLY FOR THE DYNA-SOAR VEHICLE SHALL BE 
PATTERNED AFTER EXISTING STArE�OF-THE-ART EJECTION 
SEATS, SIZE RE0UIREHENTS FOR THE PILOT ARE BASED 
ON A 5TH TO 75TH PERCENTILE MAN, CHAXIMUHI FULLY 
DRESSED IN A 'FULL PRESSURE - BODY RESTRAINT SUIT 

· SYSTEM, A QUALIFIED AIR FORCE BACK TYPE
PARACHUTE ANO A SEAT TYPE RE5CUE AND SURVIVAL KIT
SHALL BE PROVIDED, :EJECTION 5EQUENClNG SHALL BE
ACCoHPLtSHEO BY .ACTUATING A ·rwo HANDED EJECTION
·CONTROL .LOCATED ON THE FRONT EDGE OF THE SEAT .BUCKET
BETWEEN THE PILOT'S LEGS, AFyER 'EJECTION:
AUTOHATtC SEAT/HAN SEPARATlON SHALL BE PROVIDED, WITH
AUTOMATIC PARACHUTE DE�LOYHENT AT 1� 1 000 "FEET OR
LESS, (AUTHOR> (U)



UNCLAS5lFIED 

DOC REPORT BIBLIOGRAPHY SEARCH .CONTROL NO. 015�16 

AD-'t 18 -550 

BOEfNG CO SEATTLE WASH 
[NSULATED PANEL DEVELOPHENT, cu> 

SEP 63 IV BACKU5
1
W.E.ISWEGLE.A.R,I 

REPTe NO, DOC 0 
N0 0 02 80080 

CONTRACT! AFlJ 657 7132 

UNCLAssrFIEO REPORT 
NoroRN 

DESCRIPTORSI ,.eoosT GLIDE VEHICLES, THERMAL 
tNSULATtONI� (aTHERHAL tNSULAylON: PANELS 
( STRUCTUIUL) i; HANNED ,SPACECRAFT, TEMPERATURE: 
REFRACTORY METALS ANO ALL2Y5: TESTS, _QUARTZ;
'FIBERS (ALI, HEAT S�IELDS, .ACoUSTICS, 
ENVIRONMENTAL TESTS, H[GH 'TEHpERATURE RESEARCH, 
THERMAL RADIATION: v1aRATroN: ·PLASMA PHYSICS. 
TEST HETHoos: EROSION: BEAMS cSTRUCTURALI, (UI 

lDENTJFJERSl 1963, x-20 SPACEcRAFT, cu> 

x-zo INSULATED PANELS -ARE- UTJLtZED TO -BEAM AIR
LOADS TO PRIMARY STRUCTURE IN AREAS WHERE SURFACE
TEMPERATURE EXCEEDS 2000 F, THIRTY-FOUR "TESTS
WERE CONDUCTED ON 22 INSULATED PANELS UTILIZING 
VARIATIONS Of THE PREL1MINARy PANEL· CONCEPT. THESE 
TESTS ·coHBINED- W1TH. PREVIOUS TESTS PROV I OED "THE 
DEVELOPMENT TEST· BAC�GROUND ·rOR THE x-2O SURFACE 
PANELS ·coNCEPT EVALUATlON, THE TESTS HAVE COVERED 
THE PRIMARY ELEMENTS or THE oESIGN ENVIRONMENT rOR 
X-20 EXTERNAL SURFACE - ACOU5TIC VIBRATION
(WITH SIHUlTANEous BOOST-ACCELERATION .LOAOlNG), 

EXPOSURE TO HIGH 'TEMPERATURE5 (INCLUO ING HtGH 
ENERGY :GAS "FLOW!; AIR LOADING: AND CRYOGENIC 
EXPOSURE. SPECIMENS ANO TEST FIXTURES WERE CLOSE 
SIMULATIONS OF ANTICIPATED FuLL SIZE SURFACE PANEL 
STRUCTURE AT THE TIME' THE"'TE5T SPECIMENS WERE 
OES!GNED, SUBSEQUENT ·CHANGES IN DEStGN ARE 'TO BE 
GUIDED AND LIMITED BY TEST RESULTS 50 THAT THE BAS[C 
ELEt1ENTS Of" THE "f"INAL 'PRoouc,10N ARTJClE WILL BE 

-S[HILAR TO THOSE· IN THE TEST PROGRAM, (UI 

UNCLAS5IFlED OJ5�lo 



UNCLAS5lflEO 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL- NO, OlS'flb 

AO-'f l S · 5 .. 5 
BOEING CO SEATTLE 
PRIMARY STRUCTURE 
PANEL TE:sTs: 

SEP 63 IV 
REPT, NO• DOCUMENT 
CONTRACTS Af33 657 

WASH 
DEVELOPMEN1L:T5 ... 6S2 SHEAR WEB ,ANO 

OLSON;J.L,1 
NO. 02 !00at 
7132 

UNCLASStFIEO REPORT" 

OESCRJPT0RSf C•BOOST GLIDE VEHICLES, .AIRPLANE 
PANELS I, AERODYNAMIC 'CONTROL sURFACEs; WEB 
BEAMS; THERMAL EXPANSION: ·SHEAR STRESSES: LOAD 
DISTRIBUTION� HIGH TEHPERATUR� RESEARCH; TESTS,
TEST HETHoos, INSTRUMENTATION, ·DEFLEC TION, 
E�PERIHE�TAL DATA, THERHOCOUPbES, TEMPER�TURE, 
STRESSES, FAILURE CMECHANICSI, AIRFRAMES, 

( u) 

HONEYCOMB CORES, CU) 
IDENTIFIERS! 1963; � ... 20 SPACEcRAFT, CORRUGATED 
STRUCTURES, (U) 

TESTS WERE PERFORHEO TO DETERMINE "THE EFFECTS OF 
THERMAL GRADIENTS ON ULTIMATE SHEAR STRENGTHS OF 
SHEAR WEBS AND ·DETERMINE THE EFFECTS OF DIFFERENT 
TYPES OF LOADING ON SHEAR WE9S ANO PANELS, THE 
SPECIMENS WERE TESTED UNDER rwo DIFFERENT TYPES o,

LOAOlNG AND AT RooH ANO .E�EVATED TEMPERATURES, "THE 
CONDJTIONS SIMULATED DYNA-SOAR F�JGHT :C2NOJ 
TIONS. THE TEST ,SPECIMEN ·coNFIGURATJONS, INSTRU 
MENTATloN; TEST 'PLANS: CONDJrJONS AND,"TEST RESULTS 
ARE oETAILEO tN THIS DOCUMENr· SECTION, TEST 
READINGS HAVE BEEN INCLUDED IN THIS REPORT IN THE 
FORH OF ·cOMPUTEA PRlNT-OUT ·DATA AND HAND WRITTEN 
DATA, THIS DATA INCLUDES TEHpERATURE� DEFLECTION: 
LOAD AND STRAIN READINGS, CAuTHOR) CUI 



UNCLAS5JF"IEO 

DOC REPORT BIBLJOGRAPHY SEARCH .CONTROL NO, OlS�lb 

AD-�lb 19�L 
ARMY TEST AND EVALUATION ·cOHHAND ABERDEEN PROVING GROUND 
MO 
ENGJNEER OESJGN 'TEST OF DYNA-SOAR ROCKET CATAPULT 
(LABORATORY VIBRATION OF IGNJTERS, INITIATORS ANO 
CATAPULT I t (UI 

SEP b3 37P "JERVJ5;ROBERT H,I 
PROJl 9 � 0002 O�z �22l3DTD5 � b2 
HONJToRI APG OPS 1022 

UNCLASSIFIED REPORT· 
NOTJcE: ONLY MILITARY OFFICE5 MAY REQUEST FROM Doc, 
OTHERS REQUEST APPROVAL OF" ARMY MUNITIONS COMMAND, 
FRANKFORD ARSENAL� PHELADEL pHJA; PA, NO 
AUTOMATIC RELEASE "TO 'FOREIGN NATIONALS, 

DESCRtPTORSl t•BOOST-GLlOE VEHICLES, EJEC ·rtON 
SEATs1: !•EXPLOSIVES J�ITIATORS, �AILOUTI: . 
SENSITIVITY, VIBRATION, RESONANCE, IGNITERS, 
CATAPULTS, AVIATION -SAFETY; CARTRIDGES IPADI� 
MANNED SPACECRAFT, 

UNCLAS5Jf'IED 

I U I 



UNCLAS5IFIED 

ODC REPORT BtBLlOGRAPHY SEARCH .CONTROL NO, 015�16 

A0--1413 297 

SCHOOL Of". AEROSPACE HEDICJNE BROOKS AFB TEX 
LECTURES JN AEROSPACE MEDICINE .. ...  THRU 8 
FEBRUARY 1963, 

63 ... 55p 

UNCLASSIFIED REPORT 
•• 

DESCRIPTORS: !•SPACE HEDICINE
w 

TRAINING): MAN, 
- ' 

. 

SPACE 'FLIGHT, HUMAN ENGINEERING, GUIDED 
MISSILES: PERFORMANCE TESTS, MONITORS� LIFE 
SUPPORT, MANNED, WASTES (SANITARY ENGINEER 
ING>: SHIELDING, ASTRONAUTICS: E'coLOGY: 

( u) 

PHYSIOLOGY, _ _ _ _ CUI 
JDENTIFIERSl LECTURES, 1963, ,oxtcOLOGY, DYNA--

SOAR: STARGAZER, GEMINI, APOLLO, BIOHAG NETICS, CU> 

LECTURES IN AEROSPACE MEDICINE, 

UNCLAS5IF'IEO 



UNCLAS5lflEO 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

A0-�13 208 
BELL AEROSYSTEMS CO BUFFALO N Y 
EVALUATION OF N2 SHUTOFF VALvES FOR COMPLIANCE 
WITH FUNCTIONAL REOUIREMENTS, (Ul 

DEC 62 '+P 
REPT, NO, 82332 ll 
MONITOR: (DEP 925,50

0
65,9'+-c�-02 

UNCLASSIFIED REPORT 
NOFORN 

DESCRIPTORS! !•HIGH-PRESSURE vALVES, NJTROGEN1 1 

l•CUT-OFF VALVES: NITROGEN!; GAS FLOW, PERFORM 
ANCE 1ENGJNEER[NG1, TESTS, 

lOENTtFIERS: JDEP, 1962, X-20 SPACECRAFT, 
( u) 

CU I 

TEST OF 1000 TO 5000 PSIG NITROGEN GAS SHUTOFF VALVE FOR
USE IN THE DYNA-SOAR PROGRAM, 

UNCLAS5lFIEO 



UNCI..AS5IFIED 

0DC REPORT BIBLIOORAPHY S£ARCH CONTROL No, Ol5�16 

AD-� l I 822 

B0EJNG ·co SEATTLE WASH 
DATA REPORT AEDC-a-ec-i�: A HACH 8 HEAT TRANSFER 
AND PRESSURE TEST To INVESTIGATE SHOCK BOUNDARY .LAYER 
INTERAC!ION -ON A FLATE PLATE HODEL, AR•500H-2• 
sPO 1ee, CU) 

JUL b3 658P TRUSSELL,D,R,I 
REPT, NO, 02 22�ql, VOL, 11 
CONTRACT: AF33 657 7132 

UNCLASSIFIED REPORT 

DESCRIPTORS: 1•FLAT PLATE MODELS� !URBULENT 
BOUNDARY LAYER), c•HYPERS0NIC FLOW, FLAT PLATE 
HOOELSl, DATA, HEAT TRANSFER: PRESSURE: 
BO0ST-GLJoE VEHICLES: MODELS ,stMULATt0NS), 
BOUNDARY LAYER 1 

JOENTIFIERSS t9b3 1 X-20 SPACEcRAF'T 1 

CU I 

Cu I 

MACH 8 HEAT TRANSFER AND PRES5URE TEST TO INVESTIGATE 
SHOCK BOUNDARYLAYER INTERACT1oN ON A F.LAT PLATE HODEL, 

UNCLAS5IFIE0 



UNCLAS5IF'IED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

AD-'ll t 725 
HONEYWELL INC ST PETERSBURG fLA 
TEST ON SEHlcoNDuCTORS, TRAN5JSTORS, SILICON, NPN: 
TRIODE, VHF: HP: GENERAL PURpOSE: CUI 

JUN 62 6qp ACOSTA:L,I 
REPT I NO, 6565 
MONITOR: JOEP 

UNCLASSIFIED REPORT 
NOF'ORN 

OESCR!PT0RS1 <•SEMICONDUCTOR oEVICES, TRAN 
SJSTORS>� (•TRANSISTORS, SILicON); BoosT-GLIDE 
VEHICLES. MANNED SPACECRAFT, RESEARCH PLANES, 
SWITCHING CIRCUITS, DIRECT CURRENT, ELECTRICAL 
PROPERTIES, CAPACITANCE, ELECrRICAL CONDUCTANCE, 
HIGH TEMPERATURE RESEARCH; Low TEMPERATURE 
RESEARCH, (UI 

IDENTl�JERS1 JOEP, x-20 SPACEcRAFT, 1962, (U) 

EXCESSIVE LEAKAGE CURRENT DEyELOPED IN UNtT NO, 
12 DURING THE TESTS OF ICBO AND !CEO AT ELEVATED 
TEMPERATURES AS THE COLLECTOR TO BASE JUNCTION BECAME 
REISTIVE, ERRATIC OPERATION oCCURREO DURING THE 
SATURATION TESTS ON THIS UNJT AS VCE (SAT) WAS 
OVER ONE VOLT FROM O C TO lSo C WITH •• , MA AND 
WITH IC OF 10 MA AT -55 C ANo O C, BUT WAS 
NORMAL AT 85 C AND 150 C, SPoNTANEOUS 
OSCILLATIONS OCCURRED DURING THE PULSED DC CURRENT 
GAIN HEASUREHENTS fROH 10 MA TO 50 MA WHEN IB WAS 
PULSED AT A JOO US PULSE LENaTH AT A TWO PERCENT DUTY 
CYCLE, THE OSClL LATIONS WERE DUE TO LEAD LENGTH 
FROM THE TEST CIRCUIT AND EOulPHENT THROUG� THE 
SELECTION SWJTCHES TO THE TRANSJSTR SOCKETS IN THE 
TEMPER ATURE CHAMBER, THIS WAS STOPPED BY 
CONNECTING A 6BO PF CAPACITOR BETWEEN THE BASE AND 
EMITTER LEADS AT THE DOOR TERMINALS, (AUTHOR) IUl 

UNCL.AS5lflED 01 s,.. 16 



UNCLAS5lFlEO 

DOC REPORT Bl8LJOGRAPHV SEARCH CONTROL No, 015�16 

AD-�11 271 
BOEJNG CO SEATTLE WASH 
CONTROL SURFACES oEvELOPHENT� DYNA-SOAR: 

320P BALOG:E. M 1 

UNCLASsrrrEo REPORT 

SUPPLEMENTARY NOTEt 

C U I 

OESCRJPT0RSI c•BoosT-GLIOE VEHICLES, AEROQVNAHIC CONTROL 
SURFACES�, l•AER�OYNAHtC �ONTROL SURFACES, fE�SlBJLlTY 
STUDJESI, DESIGN, ELEVONS, TENSILE PROPERTIES!
CONFJGURATION, LOADING tMECHANICS1, STABILITY, 
ENVJRONM�NTAL TESTS, HODEL T�5TS, HIGH-TEMPERATURE 
RESEARCH, BEAMS (STRUCTURAL), AtRPLANE PANELS IU) 

JDENTJFtERst 1943, x-20 SPACEcRAFT (U) 

THIS TEST PROGRAM WAS CONOUCyED TO EVALUATE 
CORRUGATED TOR0UE BOX X-20 SpACECRAFT CONTROL SURFACE 
DESIGN CONCEPTS INVOLVING STRENGTH, STABILITY ANO 
STIFFNESS OF TRUSS MEMBERS ANO SHEAR WEBS UNDER
STATIC LOAD AT ELEVATED !EH pERATURE 1 A TWO CELL 
TORQUE BOX TEST SPECIMEN, �2,0 X 3Z,5 IN• IN OVERALL 
DIMENSIONS WITH rLAT TOP ANO TAPERED BOTTOM RENE• 
�I CORRUGATED SURFACES, WAS 5UBJECTEO TO SlHULATED 
ENVrRONHENTS WHICH INCLUDED sTATIC LOAD ONLY ANO 
VARrous COHBJNATIONS Of STATJC LOAD IN CONJUNCTION 
WITH UNIFORM ANO NON-UNIFORM TEMPERATURE CONDITIONS, 
THE TEST SPECIMEN SATtSfACTORILV SUSTAINED ALL T£ST 
ENVtRONHENTAL CONDITIONS WITH NO MAJOR FAILURE OR 
PERMANENT DEFORHATION, THIS 5ERIES OF TESTS 
INDICATED THAT CORRUGATED SHEAR WEB BEAMS AND PANELS 
COULD BE COMBINEo lNTO A PRAcTICAL TORQUE BOX 
STRUCTURE CAPABLE OF SATISFAcTORILY SUSTAINING THE 
IMPOSED LOAD-TEMPERATURE ENVtRONHENT. (AUTHOR) 

UNCLAS5lflED 

I U ) 

01s�16 



UNCLAS5IF'IED 

DDC REPORT BIBLIOGRAPHY 

AD•'+08 9.30 
BOEJNG CO SEATTLE WASH 
LANDING GEAR DEVELOPMENT: 

5£ARCH CONTROL No 1 Ol5i+16 

JUN bl lV LEE 1 H�C 1 SSWEGLE,A,R1I 
REPT 1 NO, DOCUMENT NO, D2 800ab 
CONTRACT: AF'33 657 7132 

UNCLASSIFIED REPORT 

DESCRIPTORS: <•LANDING GEAR, 900S! GLIDE 
VEHIClES1, f•B00ST GLIDE VEHlcLES, LANDING 
GEAR1: MANNED SPACECRAFT: RESEARCH PLANES; 
TEST METHoos: cRYoGENlCS; TEN5ILE PROPERTIES, 
STRESSES: DUCTILITY� RUPTURE; HEAT TREATMENT, 
NICKEL ALLOYS, TEST ·rouIPHENT

V 

HIGH TEMPERA TURE 
RESEARCH: �AILURE CMECHA�ICS)� MECHANICAL 

CU I 

PROPERTIES, IMPACT SHOCK, CHRoMlUH ALLOYS, CUI 
JDENTIFIERSS Xa20 SPACECRAFT: 19&3, lNCONEL, 

11 A 11 NICKEL: HASTEALLOY X, CUI 

A SCREENING TEST PROGRAM WAS CONDUCTED ON flVE 
PROMISING MATERIALS FOR USE JN THE X-20 LANDING 
GEAR ENERGY-ABSORBING SYSTEM THE MATERIALS 

'T�STED WERE INCONEL: 1 A 1 NIC;EL; HASTELLOY 
X, l9-9DL1 ANO .30'+ ELC, A TOTAL OF' TWO HUNDRED 

.AND TWO (202) TWO-INCH GAGE LENGTH TENSILE 
SPECIMENS WERE TESTED UNDER vARIOUS COMBINATIONS oF 

"TEMPER ATUR_ES ANO STRAIN RATES TO OBTAIN STRESS
STRAIN CURVES FOR COMPARING IHE MATERIALS. INCONEL 
WAS CONCLUDED TO BE THE OVER_ALL BEST .ENERGY STRAP 
MATERIAL FOR THE X•20 LANDING GEAR APPLICATION, 
THE ENERGY STRAP DEVELOPMENT PROGRAM WAS 'CON TINUEO 
WfTH THE TESTING OF PROPOSED F'ULL•SCALE MAIN GEAR ANO 
NOS£ GEAR ENERGY STRAP CONFIGURA TIONS UNDER 
SIMULATED x-20 LANDING ENVJRoNMENTS, (AUTHOR) 

( u) 

UNCLAS5lf'IED 



UNCLAS5IFIED 

DDC REPORT arBLtOGRAPHY SEARCH CONTROL No, 015�16 

AD-�06 236 
BOE!NG CO SEATTLE WASH 
CRYOGENJC TANKS DEVELOPMENT, (DY�A SOAR> t 

MAY 63 IV NATTERAND,O, L, ' 
REPT, NO, 
CONTRACT I 

UNCLASSJFJED REPORT 

SUPPLEMENTARY NOTE: 

OESCR!PTOR51 •CRYROGENJC STORAGE DEV1CES
1 

CRYQGEN[CS,-
LJQUEF1EO GAS, HYDROGEN, ALUHJNUM ALLOYS, HYDROSTATIC 
PRESSURE� RUPTURE, NITROGEN, FUEL TANKS; aoosr-GLIOE 

C U I 

VEHICLES, STRESSES, MECHANICAL PROPERTIES IU) 
lDENTtFIERst x-20 SPACECRAFT: 22l9-T6E�b ALUM[NUH 

ALLOY IUl 

TWO TEST PROGRAMS WERE CONDUcTED TO OBTAIN BASIC 
STRUCTURAL DATA ON THE USE Or 2219-TbE�6 ALUHINUH 
FOR THE X-20 CRYOGENIC STORAGE TANKS, THE 
FOLLOWING SUMMARIZES THE TEST RESULTS: Cl) 
BIAXlAL STRENGTH OF 2219-TbE�6 ALUMINUM.AT 
TEMPERATURES OF •395 F, AND LOWER AT �l,000 PSI 
(MIN.I COMPARED TO UNIAXIAL 5TRENGTHS OF es,200

PSI (HIN,) AT -�23 F, C2J OUcTILE 
FAILURES OCCURRED IN ALL FOUR TEST TANKS AT 
TEMPERATURES oF -320 F, AND .395 F, (3) A Low 
FACTOR, PROTOTYPE LJGUID NITROGEN TANK FA[LED AT A 
PRESSURE OF 2650 PSI AFTER 252 PRESSURE CYCLES AT 
1000 • 50 PSl, (AUTHOR) 

UNCLAS5trlEO 

C U ) 



UNCLAS5tF'IEO 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

AO-'+0O 557 

AERONAUTICAL· SYSTEMS DIV WRIGHT-PATTERSON AFB OHIO 
ANALYSIS OF' TRANSIENT HEATING FOR FJNITE ANO SEMI• 
INFINITE SLABS CUI 

JAN b3 IV 

UNCLASSIFIED REPORT 
NQF'ORN 

DESCRJPTORSI ·•AERODYNAMIC HEArlNG; •HEAT.TRANSFER; 
•PANELS iSTRUCTU�ALI: ATMOSPH�RE ENTRY: MATHEMATICAL
ANALYSIS, sH;ETS, ·TEMPERATURE. THEORY. THERMAL
.CONDUCTIVITY, THERHOOYNAHICS CUI 

lOENTIFIERSl X•20 SPACECRAFT CUI 

ANALYSIS OF TRANSIENT HEATING FOR FINITE AND SEMI
INFINITE SLABS, 

UNCLAS5JFIED 



UNCLAS5lFIE:D 

DDC REPORT Bt8LIOGRAPHY 

AD-303 557L 
NORTH AMERICAN AVIATlON [NC oOWNEY CALIF 

"F'EB 5b lV 

REPT, NO, NAD Sb 105 

UNcLASs!FlEO REPORT 
DISTRIBUTION! CONTROLLED: ALL RE�UESTS TO AIR 
RESEARCH ANO DEVELOPMENT COMMAND, ATTN: RDZPS• 
SRl2a: WASH[NGTON 1 D, C, 

DESCRJPTORSI •HYPERVELOCITY VtHICLES, •RESEARCH PROGRAM 
ADMlNtSTRATION, DESIGN (U) 

UNCLAS5JF'IED 



UNCL.AS5IFIED 

ODC REPaRT BIBLIOGRAPHY SEARCH .CONTROL NO, 015'+1b 

AD-298 352 

BOEING CO SEATTLE WASH 
FORMABILITY "TESTS ON HO - o5f1 I EFFECTS OF STRAINING 
ON RECRYSTALLIZATION OF MO : ,STI) (UI 

JUN bl IV HARR,F 1 G,I 
REPT, NO, 
MONIToRt 

T-2-2'+0'+-S7 
JDEP so2,30.oo,eo_co-07 

UNCLASSIFIED REPORT 
NOFORN 

DESCRIPT0RSI eOEFORMATJON: •HoLYBDENUM ALLOYS: COLD 
WORKtNG 1 EFFECTIVENESS, HARDNESS, HIGH-TEMPERATURE 
RESEARCH: MONOCHROMATIC -LIGHT: RECRYSTALLIZATION, 
SHEETS: ·rJTANJUH ALLOYS CUI 

lOENTIFIERS: -X-2O SPACECRAFT IUl 

EFFECTS OF STRAINING ON RECRY5TALLIZATION OF 
MO ,STI, SliEET. 

UNCLAS5IFIED 



UNCL.AS5lf'IEO 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL -NO, 015�lb 

A0-2'iB 079 

BOEING CO SEATTLE WASH

DYNA-SOAR .EJECTION SEAT -ANO 5URVJVAL SYSTEM 
bl lV BOTTEH:J,H,IHILL:s.s., 

CONTRACT: Af33 -�S7 7132 

UNCLASSJfJED REPORT 
NQF"ORN 

CU l 

DESCRJPT0RSl •BOOST-GLIDE �EH1CLES, •EJECTION �EATS,
AVIATION SAFETY, CATAPULTS, OE.SIGN, PARAC�UTES, SURVIVAL 
KITS. CUI 

lDENTtFIERs: x-20 SPACECRAFT (U) 

DYNA-SOAR (X•20l .EJECTION SEAy ANO SURVIVAL SYSTEM, 

UNCt.AS5IFIEO 



UNCLAS5IFJED 

DDC REPORT BIBLIOGRAPHY 

AD-297 662 
BOEJNG CO SEATTLE WASH 
EVALUATION OF DYNISCO SEMI-CoNDUCTOR STRAIN GAGE 
PRESSURE TRANSDUCER (0-1 PS!G> IUI 

FEB b2 IV SHAW,o,G,r 
REPT. NO. T-2-256� 
MONtToR: JDEP es1.20.so.ao_cb-Ol 

UNCLASStflED REPORT 
NOFORN 

OESCRIPTORSt -eSEMJCONDUCTOR DEVICES, CALIBRATION, 
PJEZOELECTRIC GAGES. PRESSURE GAGES, SEMJCONOUCTORS, 
STRAIN GAGES: TEMPERATURE; TRANSDUCERS IU) 

tDENTtFtERs: x-20 SPACECRAFT (U) 

EVALUATION OF SEMJCONDUCTOR 1 5TRAJN-GAGE: 
PRESSURE TRANSDUCER co-I PS1G1 TO DETERMINE CONFORMANCE TO 
VENDOR 5PEC1FlCATJONS AND DYNASOAR VIBRAT10N 
REOUJREMENTS, 

UNCLAS5JFIEO 015�16 



UNCLAS5JFIED 

DOC REPORT etBLJOGRAPHY SEARCH CONTROL NO, 015�lb 

A0-297 660 
BOEING CO SEATTLE 
FORMABILITY TESTS 

FEB 61 IV 

WASH 
ON HO-,ST! 

MARR,,:,G,1 
REPT, NO, T-2-2�0'4-S5
HONIToR: !DEP so2.30,oo.eo_c6-0S 

UNCLASSIFIED REPORT 
NOFORN 

DESCRIPTORS: ·•DUCTILITY, •HOLyBDENUH ALLOYS, METAL� 

t U l 

FORMING PRESSES, SHEETS• TEST5: TITANIUM ALLOYS (UI 
IDENTIFIERS: X-20 SPACECRAFT IUI 

FORMABILITY 'TESTS ON H0-0,5TJ SHEETS, 

UNCLAS5JFIED 015'+16 



ODC REPORT BIBLIOGRAPHY SEARCH CONTROL No, 015�lb 

A0-297 b5b 

BOEING CO SEATTLE WASH 
EVALUATION OF OYNlSCO 5EM1-CoNDUCT0R STRAIN GAGE 
PRESSURE TRANSDUCER 10-2 PS!ol· (Ul 

HAR b2 lV SHAW,o,G,r 
REPT. NO, T-2-2588
HONJToRZ JOEP 8Sl,20,50,80-C6-02 

UNCLASstFJEO REPORT 
NOfORN 

DESCRIPTORS: •SEMJC�NOUCTOR DEVICES, CALIBRATJON, 
PIEZOELECTRIC GAGES, PRESSURE GAGES, SEMICONDUCTORS, 
STRAJN GAGES: TEMPERATURE: TRANSDUCERS CUI 

JDENTJF!ERSS X-20 SPACECRAFT CUI 

EVALUATION 0� A SEMICONDUCTOR STRAIN GAGE PRESSURE 
TRANSDUCER co-2 PSID1 TO DETERMINE CONFORMANCE TO VENDOR 
SPECIFICATIONS AND DYNASOAR vrBRATION REQUIREMENTS, 

UNCLAS51F1ED 



UNCLAS5IFIED 

DDC REPORT BIBLIOGRAPHY 

AD-296 712 

BOEING ·co SEATTLE. WASH 
FORMABILITY ·TESTS ON M0-,5Tl1 (JOGGLING TESTS H0,-
5 TI I CU I 

JUN bl IV 
REPT, NO, T2-2�0� 
HONJToR: IDEP so2.30,oo.ao_c&-03 

UNCLASSIFIED REPORT 
NOF'ORN 

DESCRIPTORSJ ·•HEAT RESISTANT METALS-+ ALLOYS� DIES: 
JlGS: METAL-FORMING PRESSES, MOLYBDENUH 1 .SHEETS 1 STRETCH 
FORMING, ·TEMPERATURE; "TITANIUM ALLOYS IU> 

IDENTIFJERSI X-20 SPACECRAFT CUI 

DETERMINATION OF' HINJHUM·CRACK-FREE JOGGLE RATIO 
·OBTAINABLE ANO MINIMUM BEND.RADIUS,

UNCLAS5IF'IED 



UNCLAS5IF'lED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL No, 015�16 

AD-290 o.2i4 
HONEYWELL INC HOPKINS MINN 
VARIABLE REStSTOR lNVESTtGATJON 

AUG 62 lV HEYER:T,l 
REPT, NO, 
MONtToR: 

APP-000-712 
JOEP ool,75,31,16-F'S-Ol 

UNCLASSIF'IEO REPORT 
NOF'ORN 

OESCRJPTORs: POTENTIOMETERS 
IOENTJF'JERSl X-20 SPACECRA�T

TESTS WERE MADE OF' VARIABLE RESISTOR POTENTIOMETERS 
TO DETERMINE WHETHER THE OEVJCE MEETS THE 
PREPRODUCTION TE T REQUIREMENTS OF' THE APPLICABLE 

(U) 

( u) 

cu, 

SPECJF'lCATIONS, (AUTHOR) CUI 

UNCLAS5lrlED 015�lb 



UNCLAS5JFIEO 

ODC REPORT BIBLIOGRAPHY 

A0-.2�3 283 

SE ARCH . CONTROL NO• 015'+ l &

CHANCE VOUGHT CORP DALLAS TEx 
EMERGENCY DETECTION AND ESCApE JNtTIATION SYSTEM. 
PART 11 1 SOLJO PRO�ELLANT BOoSTERS (Ul 

NOV b.2 lV EOWAR0S,H.H1IOLING,L.JTAYLOR�o.a.: 
REPT, NO, TDR62 276 P.23 1�000 2Rlb 
CONTRACT: Afl3 61& 8Z'+b 
MONITOR: ASD TOR&.2 27& P2 

UNCLASSJfJED REPORT 
NOFORN 

DESCRJPTORSS •BOOSTER MOTORS: •ROCKET MOTORS, AUTOMATIC, 
AVtATtON SAFETY, BO�ST-GLIDE vEHICLEs: DETECTION, 
DETECTORS. DYNAMICS, EXPLOSIONS, FAILURE (MECHANICS), 
FIRE ALARM ·svsTEMS, GROUND SUpPORT .EQUIPMENT, GUIDED 
BOMBs: HAZARos: HYPERVELOCITY VEHICLES: MONITORS, 
RELIABILITY, SATELLITES CARTl rICIALI; SOLID ROCKET 
PROPELLANTS, TEMPERATURE WARNfNG SYSTEMS IUI 

IDENTtfJERSS x-Zo SPACECRAFT CUI 

THE INVESTIGATION ANO DESJGN_OF AN EMERGENCY 
OETECTlON ANO .ESCAPE INITIATfON SYSTEM ARE OESCRIBED, 
AN 1NVEST1GATt0N OF SOLID PRoPELLANT BOOSTER FLIGHT 
RECORDS WAS coNOUCTED TO OEFrNE THE HAZARDS OF MULTI
STAGE BOOST-GLIDE ANO LOW EARTH ORBITAL VEHICLES, 
VEHICLE RESPONSES TO PROBABLE fAILURES AND FLIGHT 
.ENVIRONMENTS ARE INVESTIGATEo AND THE RESULTING 
MANEUVERS OEscRtsEO, TECHNIOuES FOR DETECT1NG 
MALFUNCTIONS oR HAZARDOUS SITUATIONS ARE OJSCUSSED, 
THE CONCLUSJoNS OF THIS PROGRAM INDtCATE THAT 
MANUAL ANO AUTOMATIC MEANS Of DETECTING HAZARDS ANO 
tNITJATING ESCAPE CAN SE SUCcESSFULLY INTEGRATED tNTO 
THE FLIGHT VEHICLE ANO THAT A REASONABLY ACCURATE
OEftNITtON OF SPACE FLlGHT HAZARDS CAN BE HADE, 
I AUTHOR) CUI 

UNCLAS5IFIEO 



UNCLAS5lrlEO 

DOC REPORT 8l8LIOGRAPHY SEARCH .CONTROL NO, Ol.S'4lb 

A0-29 t eos 
GENERAL APPLIED SC[ENCE .LABS tNC WESTBURY NY 
RESEARCH ON ADVANCED PHYSICAL APPROACHES TO 
ELECTROMAGNETIC WINDOW DESlGN, PART 11 STRUCTURAL 
INVESTIGATION OF ELECTROMAGNETIC WINDOWS (UI 

OCT o2 lV HAGNUs:OANIEL E,IEISEN,DENNISI 
REPT, NO, TORo2 �o Pt 
CONTRACT! AFJJ blb 7020 
MONtToR: ASO TORb2 �o Pl 

UNCLASSIFIED REPORT 
NOFORN 

DESCRIPT0RSI •AERODYNAMIC HEATING, •ELECTROMAGNETtC 
FIELDS, •GUIDED HJSSILE WlNDOws, •HYPERVELOCITY 
VEHICLES� •MAGNETIC FIEL�s: •sHOCK WAVES: A�UHINUN: 
ANTENNAS• BOUNOARY LAYER, CERAHlC MATERIALS, ELECTRONS, 
GAS IONIZATION; RADOHES, REENyRY VEHICLES lUI 

IOENTJFJERSI X-20 SPACECRAFT (Ul 

AN ANALYSIS 15 PRESENTED OF yHE UNSTEADY STATE 
TEMPERATURE AND STRESS DISTRtBUTIONS IN 
ELECTROMAGNETIC WINDOWS PLACED ON HYPERSONIC 
VEHrcLES. DIGITAL PROGRAMS WHICH TAKE INTO ACCOUNT 
VARIATIONS OF WINDOW GEOHETRy: FOUNOARY ·coNDITlONs; 
wtNoow MATERtALS ANO FLIGHT cONDJTIONS WERE DEVELOPED 
TO FACILITATE THE COMPUTATIONS• THE PROGRAMS ARE 
USEOTO DETERMINE THE ·FEAStBILITY OF ALUMINA AND 
PYROCERAH WINDOWS FOR SEVERAL 01,FERENT.TYPES OF 
HYPERSONIC VEHlCLES, 80TH SloE WINDOWS AND OGIVAL 
RADoHES ARE sTUOJED. A DESCR1PTION OF THE DIGITAL. 
PROGRAM AND THE NUMERICAL RE5ULTS ARE PRESENTED• THE 
IONIZED ENVIRONMENT SURROUND1NG ELECTROMAGNETIC 
WINDOWS ON HYPERSONIC VEHICLES IS ALSO PRESENTED, 
BOTH THE Viscous ANO INVISCID LAYERS ARE ANALYZED 
GrVING THE ELECTRON DENSITY olSTRlBUTION THROUGH THE 
BOUNDARY ANO SHOCK LAYERS ANo THE COLLISION FREQUENCY 
VAR!ATlON ACROSS THE SHOCK LAYER, THE ELECTRON 
DENSITIES ARE .EXCESSIVE FOR THE SUCCESSFUL OPERATION 
OF RADAR INSTALLATIONS1 METHoOS BY WHICH THE ELECTRON 
DENSITIES CAN BE REDUCED ARE DISCUSSED. THESE METHODS 
INCLUDE BASE REGION ANTENNA LOCATIONS: SHOCK 
GENERATOR INSTALLATIONS AND pROTUBERANCES CUI 

UNCLASsJFIEO 



UNCLAS5IFIED 

DOC REPORT BIBLIOGRAPHY 5£ARCH CONTROL NO, 0151.flb 

AD--288 089L 
CAL[FORN[A UNIV BERKELEY INST OF 'ENG[NEERING 
RESEARCH 
SKIN PANEL FLUTTER TEST, REF1NE J, A0�375D--lf: SPO• 
181.f (UI 

DEC 
REPT, NO, 
CONTRACT: 

lV 
02 eoolfl 
AF33 1.57 7132 

UNCLASSIFIED REPORT 
DOD ONLY 

OESCR[PTORSI •HYPERVELOC[TY VEHICLES, AERODYNAMIC 
CHARACTERJST1CS, AIRPLANE PANELS, B00ST--GLlDE VEHICLES, 
CH ROM 1 UM ALLOY 5 t COBALT ALLOY s: 0 E Sil G N: F' LUTTER I HE TA L 
PLATES; MODEL TESTS, NICKEL ALLOYS, SKIN; TRANSONIC 
CHARACTERISTICS, WIND TUNNEL MODELS CU) 

UNCLAS5IFIED 



UNCLAS51F1ED 

ODC REPORT BJBLJOGRAPHY SEARCH CONTROL NO, 015�1b 

AD-287 26q 
AEROSPACE HEOtCAL RESEARCH LABS WRIGHT-PATTERSON AFB 
OHJO 
A REVIEW Of SCORING HETHOOS ·rOR TRACKJNG TASKS CUI 

OCT b2 IV FRQST
w

GEORGE G,I 
REPT, NO, M P  1� 

UNCLASSIFIED REPORT 

DESCRJPTORS: •TRACKING, •TRAINtNG DEVICE�: ANALYSIS OF
VARlANCE: CIRCUITS, ELECTRONIC EQUIPMENT, ERRORS, 
MEASUREMENT, TESTS CU I 

IOENTIFIERS: X-20 SPACECRAF'T ( u) 

A REVIEW OF SCORING METHODS FoR TRACKING TASKS, 

UNCLAS5lFIED 



UNCLAS5IflED 

DOC REPORT BIBLIOGRAPHY 

AD-282 001.tL. 
BOEING CO SEATTLE WASH 
DYNA-SOAR EJECTION SEAT AND 5URVIVAL SYSTEM. 

OEC o2 27p 
CONTRACT: AF33 b57 7132 

UNCLASSJflEO REPORT 
DISTRIBUTION: ONLY GOVERNMENT AGENCIES MAY REQUEST 
FROM OOC. OTHERS REQUEST APPROVAL Or AERONAUTICAL 
SYSTEMS 01v., WRJGHT-PATTERSoN AFB, OHIO, 
ATTN: ASZRA, 

OESCRJPTORSI •EJECTlON SEATS, •HYPERVELOCITY 
VEHlCLES: GLl0ERS 1 

SA�ETY� SPECIFICA!IONS; 
MILITARY RE0UJREHENTS 1 

SURVIVAL �ITS, OES[GN, 
AVIATION SAFETY 

IDENTIFIERS: RESEARCH PLANES; X•20 

HJLITARY REOUJREHENTS, SPEClrlCATlONS: ANO DESIGN 
ARE GIVEN F'OR THE DYNA�SOAR EJECT[ON SEAT AND 
SURVlVAL SYSTEM, 

UNCLAS5lfJED 

I U l 

CU I 
( u) 

( u ) 

0 l 51.4 I b 



UNCLAS5JF'IEO 

ODC REPORT BJBLJOGRAP�V SEARCH CONTROL NO. OlS�lb 

AD-278 607 
BUREAU OF' MINES PITTSBURGH PA 
EVALUATION OF RADIANT HEAT F'LUX AND TOXIClTY IN OYNA-
SOAR-T I TAN 11 DESTRUCT ·TESTS CU I 

HAV b2 IV GIBSoN:fRANK C,IHURPHy,JOHN H,1 
BURGtss:oAVIDI 

REPT, NO, TDRb2 '221 
HONIToR: ASD TDRb2 221 

UNCLASSIFIED REPORT 

DESCRIPTORS: HEAT OF REACTION
w 

MEASUREMENT, TESTS 
. 

IDENTJF'IERS: TITAN, X•20 SPACECRAF'T 

TWO DESTRUCTION TESTS ERE- CONDUCTED OF C LE
ODELS OF· THE TITAN II FUEL TANKAGE SYSTEMS, 
TOTAL 0UANTITtES· OF' PROP LLANT INVOLVED WERE 1� 1 000 
POUNDS FOR ·ONE TEST: AND 32: oOO POUN S FOR T E O HER 
OF "THE AEROZINE •N SUB 2 0 SuB � .C0MBINAT10N 
USED JN THIS BOOSTER, THE WORK WAS RESTRICTED TO 
PROVIDING INFORMATION ON 3 -SpECIFIC QUESTIONS: 
C II THE COMPLETENESS OF REACylON ON PUTTING 
TOGETHER THE HYPERGOLIC PROPELLANT COMBINATION! (2 
THE RADIANT HEAT F'LUX FROM THE R ACTION ZONE: AND 
Cll THE QUANTITY ANO DISTRIBu ION OF TO IC 
VAPORS. NO CoNSJoERATION rs GIVEN To THE 
OVERPRESSURE pRoouCED BY THE E PLOSION, IT IS 
ESTJHATEO THAT REACTION· WAS ABOUT 2021 COMPLETED 
WIT IN A PERIO· OF 5 - 7 SECON s. ADD1TIONAL 

cu' 
CU I 

REACTION ENSUED ON THE TEST pAD AND ALL RESI UAL FUEL 
WAS CONSuHED sY BURNING IN AJR. ABOUT HALF' OF' T E  
oxtoANT WAS DISPERSED UNR ACyEO AN LARGELY CARRIED 
UPWARD IN T THER AL COLUMN RE UL 1 G FROM T E  

.XPLOSION. THE PEAK RADIATION .LEVELS FROM THE 
EXPLOSIONS WERE ABOUT IO TO ·yHE 9TH POWER WATTS, 
(AUTHOR) CUI 

UNCL.AS5IF"IED 



UNCLAS5IFIED 

DOC REPORT BIBLIOGRAPHY 5£ARCH CONTROL N0,_015�16 

A0-27S 758 
AIR FORCE INST OF "TECH WRtGHy•PATTERSON AFB OHIO 
AN AUTOMATIC LONGJTUDINAL CONTROL SYSTEM FOR LANDING 
A HYPERSONIC BOOST-GLIDE VEHJCL£ CUI 

HAR 62 IV . GALLAGHER;GJLBERT GLYNAIERIWADDELL, 
CHRISZ 

REPT, NO, GGC EE b2 3 

UNCLASSIFIED REPORT 
NOFORN 

DESCRIPTORSl •AUTOMATIC PILOT5: •GLIDE PATH SYSTEMS, 
•HYPERVELOCITY VEHICLES 1 ANALOG SYSTEMS, .CONTROL
SYSTEHs;_GUlDANCE, lNSTR�HENT LANOJNGs: HATHEHATl�AL
ANALYSIS, PITCH CMOTl2Nl 1 RADJO BEAMS, SJHULATION

1 

STABILIZATION SYSTEMS, VELOCITY (UI 
JOENTIFIERSt X•20 SPACECRAFT (U) 

AN AUTOMATIC CONTROL SYSTEM HAS BEEN DESIGNED TO 
.ASSUME COHHANO OF A BOOST•GL10E VEHICLE AT 
APPROXIMATELY IOO,OoO FT ANO_GUIDE IT DOWN TO A 
SUCCESSFUL .LANDING, AN AUTOPJLOT ANO ASSOCIATED 
O�F-COURSE SENSING EQUIPHENT_WAS OESIGNEO 'TO KEEP THE 
VEHICLE ON A GLIDE PATH PROV1DED BY A GROUND BASED 
RADIO BEAH TRANSMITTER, HODl;ICATIONs: TO BE 
AUTOMATICALLY SWtTCHEO INTO rHE GLlDE-SLOPE CONTROL 
SYSTEM AT .A PREDETERMINED ALrtTUOE, WERE OESJGNEO SO 
THAT THE SAHE CONTROL SYSTEM WOULD GUIDE THE VEHICLE 
ALONG AN EXPONENTIAL FLARE-OuT PATH TO A SATISFACTORY 
LANDING. 'TO EFFECT SAFE LANOtNG VELOCITIES 'FROH A 
WIDE RANGE or GLIDESLOPE ENTRY VELOCITIES, AN 
AUTOMATIC VELOCITY .CONTROL SySTEH WAS DESIGNED 
EMPLOYING OlvE-BRAKE ADJUSTMENTS fO CORRECT VELOCITY 
ERRORS, ALL PARTS OF THE AUToHATlC CONTROL SYSTEM 
PERFORMED SATISFACTORILY ON rHE ANALOG COMPUTER, ANO 
EXERCISED TIGHT CONTROL OF TH£ VEHICLE OVER THE 
ENTIRE FLIGHT REG1ME, CAUTHORI CUI 

UNCLASslFlED 



UNCLAS5IFIEO 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 015�16 

A0-27� b�I 
RADIO CORP OF AMERICA CAMDEN N J  
STUOY OF INSTRUMENTATION AND TECHNIQUES FOR 
HONJTOR!NG VEHICLE AND EQUIPMENT ENVIRONMENTS AT HIGH 
ALTlTUDES o VOLUME II. EFFECT5 OF HIGH-ALTITUDE 
ENVIRONMENTS ON VEHICLES ANO EOU!PHENT Cul 

REPT. NOo 
CONTRACT: 
MONIToRt 

IV WACHOLDER,e.v.1rAYER,E,I 
TN59 307 V2 
ArJ3 616 b�07 

ASD TN59 307 V2 

UNCLASSIFIED REPORT 

DESCRIPTORS: •HYPERVELOClTY VEHICLES, •SATELLITES 
CARTIFICJALl: •SPACE ENVJRONMENTAL CONDITIONS: 
•SPACECRAFT, AERODYNAMIC HEATJNG 1 ALLOYS: AURORAE:
AUXILIARY POWER PL�NTS, CERAHrC MATERIALS: CLOSED�CYCLE
ECOLOGICAL SYSTEMS, COHHUNJCArJON SYSTEMS, CONTROL

'SYSTEMS, COSMIC RAYS:_oENSJTY7 ELECTRICAL CONDUCTANCE�
ELECTROMAGNETIC WAVES, ELECTRoNlC EOUJPHENT, ttA2ARos.
HIGH ALTITUDE, LUNAR PROBES, MAGNETIC FIELDS, HATERIALSo
METALS. METEORJTES, ORGANIC HATERJALS, PLASMA PHYSICS,
PLASTICS: PRESSURE, sgLAR RAD1ATJON, TE�PERATURE 1 

TERRESTRIAL MAGNETISM, UPPER ATMOSPHERE, VAN ALLEN 
RADIATION BELT <U} 

JOENTIFlERs: MERCURY PROJECT: x-1s AIRCRAFT, x-2O 
SPACECRAFT CUI 

EOUJPMENT, ELECTRICAL _EQUIPMENT, C0HHUNICAlJON 
SYSTEMS: AUXJLlARY POWER PLANTS, CLOSED-CYCLE 
ECOLOGICAL SYSTEMS,) (SHOCK: AERODYNAMIC HEAT 
IN�; METEORITES,) lDENTIFtERs: X-15, DYNA• 
SOAR� MERCURY, ENVIRONMENTS ARE PRESENTED WHICH 
WERE DETERMINED TO BE DELETERIOUS TO THE VEHICLE, 
A CHART JS PRESENTED WHICH INDICATES WHICH OF THE 
ENVIRONMENTS AFFECTS THE VAR10US HATERIALS AND 
SUBSYSTEMS, AN ANALYSIS WAS HADE OF THE EFFECTS OF 
THE ENVIRONMENTS ON SUCH HAT(RlALS AS METALS; 
PLASTICS, CERAMICS, ELASTOHERS, SURFACE COATING 
MATERIALS, LUBRICANTS, ANO HyDRAULIC FLUJDS 0 AN 
ANALYSIS WAS MADE Of THE ENV1RONHENTAL EFFECTS ON 
VEHICLE SUBSYSTEMS TAKEN FROM THE X-15, 
DYNASOAR, AND MERCURY SYSTEMs, THE 
SUBSYSTEMS ARE TYPICAL OF THoSE TO BE USED IN FUTURE 
HIGH ALTITUDE VEHICLES. THE 5UBSYSTEHS ANALYZED 
ARE STRUCTURE, FLIGHT CONTROL: COHHUN1CATl0NS, 
ENVJRONHENTAL CONTROL, ESCAPE: ANO AUXIL1ARY POWER 
UNITS, (AUTHOR) (Ul 

UNCLAS5IFJEO 015�lb 



UNCLASslFIED 

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�lb

AD-274.t lqO 

AERONAUTICAL SYSTEMS DIV WRIGHT-PATTERSON AFB OHIO 
SPACECREW TRAINlNG: A REvrEw OF PROGRESS AND 
PROSPECTS 

R, I 
REPT. NO• 
HONIToR: 

IV 

TRbl 721 
ASD TRbJ 721 

UNCLASSIFIED REPORT 

DESCRJPTORS: eASTRONAUTlcs; •yRAINING, ASTRONAUTS, . 
AVIATION PERSONNEL, MANNED, SELECTION, SPACE FLIGHT, 
STRESS ( PSYCHOLOGY l CU I 

IDENTIFIERS: MERCURY PROJECT: X-15 AIRCRAFT; X-20 
SPACECRAFT 

CURRENT PROGRESS ANO FUTURE pROSPECTS lN THE FIELD 
OF SPACECREW TRAINING ARE REvIEWEO, DESCRIPTIONS 
OF ALL CURRENT ASTRONAUT TRA1NING PROGRAMS ARE 
PRESENTED, AND A NUMBER OF GENERAL CONCLUSIONS WITH 
REFERENCE TO SUCH TRAINING ARE DRAWN, BASED UPON THE 
MANNED SPACE OPERATIONS WHICH HAVE BEEN CONDUCTED TO 
DATE, IN ADDITION To THE ACTuAL EXPERIENCE WHICH 

CU I 

HAS BEEN GAINED IN TRAINlNG 5PACECREW PERSONNEL, A 
REVIEW IS PRESENTED OF RECENTLY COMPLETED AND CURRENT 
RESEARCH WHICH JS DJRECTLY RtLEVANT TO THIS PROBLEM, 
AREAS IN WHICH RESEARCH SHOULD BE ACCELERATED ARE 
IDENTl�IED. 1AUTHOR1 (UI 

UNCLASslFlED OJS'tlb 



UNCLAS5IF'IED 

DDC REPORT BIBLIOGRAPHY 

AD-273 9'+.S 
AERoJET-GENERAL CORP AZUSA CALIF 
REL!AB[L[TY STUDY OF THRUST vECTOR CONTROL 
SYSTEMS 

REPT, N01 211b 
MONITOR: JDEP 

1 V HOFF'Ar:w.H.IANOERSON,w.B,I 

UNCLASSIFIED REPORT 
NOFORN 

( u) 

DESCRIPTORS: •CONTROL SURFACE5, •CONTROL SYSTEMS• •JETSt 
BOOSTER HOTORS, CONTROL, DEFLECTION, EXHAUST GASES: JET 
VANEs: JETAVATORS, LIQUID JETs: MOVABLE NOZZLES, 
REL[ABILITY 1 ROCKET HOTOR NOZzLES: ROCKET MOTORS• 
SECONDARY INJECTION; THRUST, THRUST VECTOR CONTROL 
SYSTEMS (UI 

IOENTIFIERSI NOVA, X-20 SPACEcRAFT CU) 

UNCLAS5IFIEO 



UNCLAS5!rlED 

DOC REPORT BIBLIOGRAPHY SEARCH 'CONTROL No, 015'116 

AD-269 5061.. 

BOEING CO SEATTLE WASH 
DYNA-SOAR EJECTION SEAT ANO 5URVJVAL SYSTEM 

SEP bl IV 
REPT. NO, 10 81000 RB 

UNCLASstrJED REPORT 
ODD ONLY 

( u) 

DESCRJPTORSt •EJECTION SEA:S, •JETTISONABLE_COCKPITS
1 

AVIATION SArETY, CATAPULTS, DESIGN, GLIDERS, 
HYPERVELOCITY VEHICLES; HJLJTARY RE0UJREHENTs; 
OPERATION, PARACHUTES: PRODUC1JON; SURVIVAL KITS 1 TEST 
HETHoos CU I 

UNCLAS5trlED Ot.S'-i!b 



UNCLAS5JFJEO 

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 015�16 

AD-266 208 
RADJO CORP OF AMERICA CAMDEN N J  
STUDY OF INSTRUMENTATION AND TECHNIQUES FOR 
HONJTORJNG VEHICLE AND EQUIPMENT ENVIRONMENTS AT HIGH 
ALT1TUDE, VOLUME I, VEHICLES AND_ENVJRONMENTS CUI 

JV WACHOLDER,B,V,lrAYER,E,i 
CONTRACT: AF33 616 b�07 
MONITOR: ASD TN59 307 

UNCLASSIFIED REPORT 

DESCRJPTORst •HYPERVELOCITY VEHICLES, •SATELLITES 
fARTJFlCIAL): aSPACE ENV1RONHENTAL CONDl!IONS� 
•SPACECRAFT, AERODYNAMIC HEAT1NG, ALBE00

1 ATMOSPHERE,
ATMOSPHERE ENTRY: AURORAE: C05HIC RAYs: DRAG, GAS
IONIZATION, HAZARDS, INSTRUMENTATJON

1 
IONOSPHERE, LUNAR

PROBES; MAGNETIC DRIVES, HEASuREMENT, METEORITES, OZONE,
PRESSURE: SOLAR ATMOSPHERE; SoLAR CORONA; SOLAR
RADIATION. TEMPERATURE, UPPER ATMOSPHERE, VAN ALLEN
RADIATION BELT: VIBRATION (U) 

IDENTIFIERSl x-15 AIRCRAFT: x:20 SPACECRAFT (U) 

ID NTlfJER I DYNA-SOAR X•l5, TYPICAL 
EROSPACE VEHICLES AND THE[R TRAJECTORIES ARE 
DESCRIBED, THE OPERATING ENVJRONHEN S OF THESE 
VEHICLES, IN HE REGJON OF SPACE BETWEEN THE EARTH 
AND THE MOON, ARE DISCUSSED, THOSE VEHl�LES 
STUDIED INCLUDE THE BOOST-GLIDE VEHICLE, NEAREARTH 
ORBITING VEHICLES, E TREHE ELLIPTICAL ORBITING 
VEHICLES TRAVERSING THE VAN ALLEN RADIATION 
BELrs: TRANSFER VEHJCLEs: AND LUNAR VEHICLES, EACH. 
VEHICLE STUDIED TYPIFIES OME ENVIRONMENTAL PROBLEM, 
SUCH AS RE-ENTRY CONDITIONS oR RADlATJON EFFECTS, 
(AUTHOR) 

UNCLAS5IFIED 

cul 



UNCLASslFIEO 

DOC REPORT BIBLIOGRAPHY SEARCH :CONTROL No. 01.5 .. lb 

AD-2bl 595L 
BOE I NG :co SEATTLE WASH 
CREW STATION OESIGN REQUJREHENTS"SPECIFICATION CUI 

AUG bl lV Ross;LADNER v.1 
REPT, NO, 02 aoe, Vl 
CONTRACT: AF33 600 �1517 

UNCLASSIFIED REPORT· 
CONTROLLED 

OESCRIPTORSI •COCKPITS, •FLIGHT INSTRUMENTS! 
•HYPERVELOCITY VEHICLES, •INSTRUMENT PANELS, •REENTRY
VEHICL�s: AIRCRAFT CABINS: CO�TROL SYSTEMS, DESIGN;
'FLIGHT. GLID�R5 1 "JOB ANALYSIS, PILOTS, SATELLITES 
IARTfFICIALI, VISIBILITY CU) 

UNCLAS5IFlED OtS�lb 



UNCLAS5IFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO• Ol5�lb 

AO-i!62 qqaL 
BOEJNG CO SEATTLE WASH 

CREW STATION DESIGN REOUIREHENTS SPECIFICATION (UI 
JUN bl IV KOLESAR,RICHARO 0 1 1CANCLER:LEONARD1 

REPT. N01 
CONTRACT: 

D2 8087 Vi! 
AF33 bOO 'il517 

UNCLASSIFIED REPORT 
D00 ONLY 

DESCRJPTORSI •FLIGHT CLOTHING: •FLIGHT INSTRUMENTS:
•RADAR STATIONS, _ACCELEROMETERS, ALTlHETERS 1 ATTITUDE
INOICAT0RS 1 BAROMETER�, DESIGN: INSTRUMENTATION, 
MILITARY REOUtREHENTS, VELOCITY (UI 

UNCLAS5JFIEO 015�16 



UNCLAS5IFIED 

DDC REPORT BIBLIOGRAPHY SEARCH .CONTROL NO, 01S�16 

A0-262 630 
.ADVISORY GROUP FOR AERONAUTlcAL RESEARCH ANO OEVELOPHENT 
PARJS CF'RANCEI 
DYNA SOAR RESEARCH QBJECTJVE5 

OCT 60 lV ANOERrON 1 FRANK R, JR,I 
REPT, NO. 2�1 

UNCLASSIFIED REPORT 
-NOFORN

DESCRIPTORS: •ASTRONAUTJcs: •GLlDERS: •HYPERVELOCITY 
VEHICLES: FLIGHT: FLIGHT "TEST[NG� HYPERSONIC 

( u ) 

CHARACTERISTICS, SPAcE·FLIGHT: SPACE PROBES CUI 
IDENTIFJERSI X-20 SPACECRAFT CUI 

THE RESEARCH OBJECTIVES OF "THE DYNA SOAR 
HYPERSONIC GLIDER ARE REVIEWED ANO THE FLIGHT REGINE 
FROH WHICH DATA WILL BE OBTAtNED 15 PRESENTED IN 
COMPARISON WtTH CURRENT MANNED SPACE PROJECTS, THE 
OEVELOPHENT OF THE GLIDER THROUGH GROUND TEST[NG AND 
RESEARCH IS OUTLINED -AND AREAS IN WHICH SIGN[FlCANT 
TECHNICAL ADVANCES WILL BE HADE ARE POINTED OUT.
THE FLIGHT "TEST PROGRAM IS DESCRIBED IN GENERAL 
WITH REFERENCE HADE "TO SPEC[flC TEST OBJECTIVES, 
(AUTHOR) 

UNCLAS5lflED 

( u) 

015'416 



UNCLASslf"IEO 

OOC REPORT BIBLIOGRAPHY SEARCH "CONTROL NO, 0l5�1b 

A0-260 27B 
·JET PROPULSION LAB PASADENA CALIF

ASTRONAUTICS [NFORMATJON 1 OPEN LITERATURE SURVEY 1 

VOLUME III, NUMBER -b IENTR?E5 31�1�631:373) CUI • 
JUN bl IV CARRINGER,E,H,IHOPPE,M,G.INICHOLS, 

B. HI I
CONTRACT: NASWb 

UNCLASSIFIED REPORT 
NOFORN 

DESCRIPTORS: •BIBLIOGRAPHIES: ABLATION: ACCELEROMETERS, 
ANTENNAS: ASTRONAUTICS, ATM0S�HERE 1 AURORAE; BALLOONS; 
BIOLOGY, BOOSTER MOTORS, CLOSEO•CYCLE. ECOLOGICAL 
SYSTEMS; COHHUNICATION SYSTEMs; cosH1c_RAYS; GUIDANCE; 
IONOSPHERE, LABORATORY ANIMALS, LASERS, MANNED, HARS, 
MATERIALS, MEDICINE; METEORJT�S, MOON; NUCLEAR 
PROPULSION, PHVSioLOGY, PLANErS, POWER SUPPLIES, 
PROPULSION, RADIO WAV�S, REENTRY �EHICLES: SOLAR 
SYSTEMS, SPACE fLfGHT, SPACECRAFT, SPACECRAFT CABINS, 
UPPER ATMOSPHERE: VAN ALLEN RADIATION BELT, VENUS; 
WEIGHTLESSNESS. CU) 

IDENTIFIERSI 01scovERER t MAR[NER, MERCURY PROJECT, 
SURVEYOR: X-20 SPACECRAFT (Ul 

OPEN-ENDED TERMS! SURVEYOR CpROJECT); 
MERCURY: ATLAS, SATURN• MARINER, LASERS: 
DYNA-SOAR; orscovERER, 

UNCLAS5IFIED 

I U I 

OJ5�lb 



UNCLAS5tFIEO 

DOC REPORT BIBLIOGRAPHY 

AD-256 8'10 
HONEYWELL INC HlNNEAPOLtS MINN 
OUAL[TY AND RELIABILITY IN MANNED SPACE FLIGHTS CUI 

HAY bl lV DALE:EVERETT H,I 

UNCLASSIFIED REPORT 
NOFORN 

OESCRIPTORSJ •CONTROL SYSTEMS� •INSTRUMENTATION, 
• .!, 

•OUAL[TY CONTROL. •SPACECRAFT AUTOMATIC PILOTS, 
·c1Rcu1rs: DAMPING� ElECTRONIC

1

EQU[PHENT. ELECTRONICS, 
FAILURE (MECHANICS); HYORAULJc SERVOMECHANISMS� MANNED: 
RELIABILITY. RETRO RoCKETs: SERVOHECHANISHS; SPACE 
FLIGHT: SPIN: STABILITY, STRE5SES: YAW CUI 

lOENTtrJERSt MERCURY PROJECT: x-15 AIRCRAFT; x-20 
SPACECRAFT CU I 

UNCLAS5IFIEO 



UNCLASsiflED 

DDC REPORT BlBLJOGRAPHV SEARCH .CONTROL NO, 01S�lb 

AD-2'13 S'ii, 
AEROJET-GENERAL CORP SACRAMENTO CALlF 
SOUND LEVEL MEASUREMENTS LR87-AJ-I ANO LR91-AJ-1 
.Lt0U10 ROCKET ENGINES CUI 

AUG i,O lV oow,R.H.I 
REPT, NO, 
CONTRACT I 

TMlc!9 RA 
AF'O'I o'IS a 

UNCLASsrftED REPORT 
NofORN 

DESCRIPTORS: BOOSTER MOTORS, HAZARDS, HYPERVELOCITY 
VEHICLES: LIQUID ROCKET PROPELLANTS, MEASUREMENT, NOISE, 
ROCKET MOTOR .NOISE, ROCKET MOTORS CUI 

IDENTJrJERSI LR-87 ENGINES: LR-91 ENGINES: x-20 
.SPACECRAFT cul 

UNCLAS5tflED Ol5'1to 



UNCLAS5IFJ�D 

DOC REPORT BIBLIOGRAPHY 

AD-225 000 
NAVAL AIR DEVELOPMENT CENTER JOHNSVILLE PA AVIATION 
MEDICAL ACCELERATION LAB 
THE REOUIREHENTS FOR MODIFICATION OF THE HUMAN 
CENTRIFUGE FOR HIGH PERFORMANCE AIRCRAFT AND SPACE 
VEHICLE SIMULATION RESEARCH CUI 

REPT, 
PROJZ 

JUL 59 lV CROSB1E,RICHARO J 0 1 
NO, 5907 

ADC AE l�IONM 11 02 12 6ADC AE 1�10 

UNCLASSIFIED REPORT 
NOFORN 

DESCRlPTORSI •ACCELERATION "TOLERANCE; •ATMOSPHERE.ENTRY, 
•CENTRIFUGES: •DECELERATION, ePILOTS, •SIHULATION 1 

•SPACE FLIGHT, •SPACECRAFT: DESIGN, TEST EQUIPMENT: TEST
FACILITIES CUI 

IDENTIFIERSI x-ls AIRCRAFT: X-20 SPACECRAFT CU) 

UNCLAS5JFIED 015�16 



UNCLAS5fFIED 

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL No. 015�16 

AD-22� S'+I 
FOREIGN TECHNOLOGY OlV WRIGHr-PATTERSON AFB OHIO 

lV 

UNCLASSIFIED REPORT 
NOF'ORN 

OESCRJPTORSt (•ASTRONAUT[CS 1 eAERONAUTICS), 
ussR; �IR FORCE OPER�TIONs: RECOVERABLE BOOSTER 
MOTORS, ·5pACE FLIGHT, VERTICAL TAKE-OFF PLANES, 
MAINTENANCE, FLIGHT tNSTRUMENrs, RADAR LANDING 
CONTROL, RADAR NAVIGATION 

IDENTJFlERSt x-20 SPACECRAFT 

UNCLAS5IFIEO 
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