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FOREWORD

This bibliography consists of 156 selected unclassified
and unlimited citations of reports on Noise Pollution - Sonic
Boom,

These citations are studies and analyses covering a wide
range of the parameter of sonic boow and noise pellution, as
well as damages caused by it.

References were taken from antries processed into the
Defense Documentation Center's AD data bank during the period
of Jdanuary 1953 to March 1977.

inis bibliography supersedes DDC report bibliography on
Envivonmental Pollution: Noise Pollution - Sonie Boom AD-769
970, DDC-TAS-73-74, dated November 1973.

Individual entries are arranged in AD number sequence under
the heading AD Bibliographic References. Computer generated
indexes of Corporate Author-Monitoring Agency, Subject, Title

and Personal Author are provided.

BY ORDER OF THE DIRECTOR, DEFENSE LOGISTICS AGENCY e N/
T e
OFFiCIAL '. ) o es

Addesact. 0

HUBERT E. SAUTER _
Administrator *‘>NQQHme“k-~
Defense NDociunentation Ccntcr T
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UNCLASSIFJED

VOC REPORT BIBLIQGRApPHY SEARCH CONTROL NOe /20MOY

AD= 229 H63
ARDE-PURTLAND INC NEWARK N

RESPONSE OF STRUCTURES TO AIRCRAFT GENERATED SHUCK
WAVES

APR &9 1 38P
CONTRACTS AF33 616 9197
MONITOR: WADC TR=58=~169

UNCLASSIFIED REPORT

DESCRIPTORS: #SHOCK WAVES, eSTRUCTURESy ®TRANSONIC
CHARACTER]STICS,y FAILURE (MECHANICS),
ROUSINGIDWELLINGS)y INSTALLATION, JET PLANE NOISE

PRESSURE, SON]C BOOM
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UNCLASOIFLED

DDC REPUKY dIBLICGRAPHY WEARCH CUNTROL NU,. sZunu?

Ap= 26y 639 »
NATIONAL AERONAUTICS ANL SPAGE ADMINISTRATIUN WASHINGTON v

C

GHROUND MEASUREMENTS UF THE SHOCK~WAVE NOlSE FHOM
SUPERSONIC BOMBER AIRPLANES IN THE ALTITUDE RAnGWE
FROM 30,000 To $0,000 FEET (y!

B Jubh b1 iV MAGLIERI DOMENIC JeiHUBBARDIHARVEY
- Hes
- REPTe NOs TN O 880

UNCLASSIFED REPURT

- DESCRIPTORS: ®JET BOMBERS) ®LIFT, #SHOCK wWAVES,

, ¢SUPLRSONIC AIRCRAFT, AERODYNAMIC CHARACTERISTICS,
BOMBER AIRCRAFT, GAS FLOW, MEASUKEMENT, PRESSURE,
TRANSONIC CHARACTERISTICS (Y

SHOCK=WAVE GROUND=PRESSURE MEASUREMENTS HAVE BE&N
MADE FOR SUPERSONIC BOMBER AJRPLANES 1N THE MaCH
NUMBER RANGE FROM Je24 TO 1482y FOR ALTITURES FROM
ABOUT 30,000 7O 50,000 FEET),» AND FOR A GROSS~wEIGRT
RANGE FROM AgoUY 83;00U0 TO 1204000 PoUNDS. THE
MEASURED OVERPRESSUNRES WERE GENERALLY HIGHER THAN
WOULD BE PREDICTED BY THE THEORY WHICH ACCOUNTS ONLY
FOR vOLUME EFFECTSe THERE IS THUS A SUGLESTION

THAT LIFT EFFECTS ON SONIC=BOOM INTEN ITY MAY ug
SIGNIFICANT OR THIS TYPE OF AIRPLANE FOR THE
ALTITUVE RANGE OF THE PRESENT TeSTSe (AUTHOR) tu)

2
UNCLASSIFIED /2QMOY
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UNCLASSIFIED
uDC REPORT BIUBLJOGRAPHNY SEARCH CUNTRQL NUe /74UNU9

Au~ 260 830
‘NATIONAL AERONAUTICS AND SPACE AUMINISTRATION WASHINGTON U
[
AN INVESTIGATION OF THE INFLUENCE OF LIFT ON SOwiC*
BOOM [WTENSITY BY MEANS OF WINU=TUNNEL MEASUREMENTS
OF THE PRESSUKRE FILLDS OF SEVERAL WING=BODY
COMBINATJIONS AT A MACH NUMBER OF 2401 tu?
JUL 61 1y CARLSONeHARRY wei
REPTs NOQo» TN D 88}

UNCLASSIFIED REPQRT

DESCRIPTORS: SLIFT, ®5HUGCK WAVES, #SQyNDs «SUPERSuUnIC
FLOWs eWING BUDY CONFIQURATIONS) ACOUSTICS, AcRUUYNAM]C
CHARACTERISTICS,y AMPLIFIERS, PRESSURE, SONIC BOOM, WwIND
TUNNELS (y)

AN INVESTIGATION OF THE EFFECT OF LIFT ON SONICBUOM
INTENSEITY waS PERFORMED BY MEANS OF WINUTUNNEL
MEASUREMENTS OF THE PRESSURE FLELDS SURROUNDING SMALL
WING=000Y COMINATIONS. EFFECTS OF LIFT WERE FOUNw

TO BE REAL AND SIGNIFICANTe MEASURED BOW=SHU(CK
INTENSITIES AGREED FAIRLY WELL wWITH, BUT wERe
CONSISTENTLY LESS THAN, SHOCK INTENSITIES ESTIMATeV

BY THEORETICAL METHOUSe AVAILABLE FLIGHT DATA wiokg
EXAMINED FOR CORRELATION WITH WIND=-TUNNEL TEST

RESULTSs (AUTHOR) oty

3
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UNCLASSIFIED

ODC REPORYT dioL]OGRApHY SELARCH CONTRUL NOe /ZU0MUY

Ab= 292 658
FOREIGN TECHNOLOGY DIV WRIGHT~PATTEKSON AFB OHIO

FLIGHT - EXPLOSION

NDV 62 v YUR'YYEVL e
REPTe NOe TT 62 98

UNCLASSIFIED REPORT

DESCRIPTORS: #8LUNT B0DIES, AERODYNAM]C CHARACTERISTICS,
AEROUYNAMIC CONFIGURATIONS» ATMOSPHERE ENTRY?®» SHOCK
WAVES, SONIC BOOM, SPIKES, SUPERSONIC FLOW, SWEPTSBACK

WINGS (vl

A STUDY WAS MADE OF A NEW METHOD OF sTUDY AND
CALCULATIUN OF THE MOTION OF SLENDEN, BLUNT=FACED
BODIES THROUGH AIR AND THE PROPAGATION OF EXPLUSIVE

WAVESe (AUTHOR) (vl

4
UNCLASSIFIED : F1UMuy




UNCLASHOIFILD
DOC REPORT BIBLIOGRAPHY SLARCH CONTROL NOe /lunuvy

AD= 404 Hs2
FEDERAL AVIATION AOENCY WASHINGTUN U €

COMMERCIAL SUPERSON]IC TRANSPORT AIRCRAFT KESEARCH

PHOGRAM, SELECTEL KEFERENCES. fu) 4
APR 63 38p E
MONITGR: FAA gLe ,ﬁ

UNCLASSIFIED REPORT

DESCRIPTURS ¢ »TRANSPURT AIRCRAFT, o#SURERSUNICY
SAIRFRAMESy 2FLIGHT CONTROL SYSTEMS, #BISLIQGURAPHILED
JET ENGINES, SONIC BOOM, SIMULATION, LUBKRJCATION, JET
ENGINE FUELS) MATERIALS, DYNAMICS, METALS, JtT
PROPULSIONY ATRCRAFT, STRUCTURAL PROPERTIES (v}

Lo

BIBLIOGRAPHIES IN REFERENCE Ty COMMERCIAL SUPERSUNIC
TRANSPORT AIRCRAFT.

5
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UNCLASSIFILED

D¢ KEPORT BIBLIOGRAPHY SEARCH CONTRAL NO. FFNLIA

AD- 408 716
ARMY STGNAL RADIO PROPAGATION AGENCY WHITE SANDS MlIa5iLt
RANGE N MEX

PROCEEDINGS OF TxE SYMPOS UM ON ATMUSPHER]C ACOUSTIC
PROFAGATION, L4=1é JUNE, 1961 TEXAS WESTERN
COLLEGE AND FORT BL15S, EL PASO0, TEXASS voLune le ty)

AuG o1 268F

UNCLASSIF1ED REPORT

DESCRIPTORS: (®ACOUSTICS) SYMPOSLALy (*PRUPAY
ATMOSPHERES) s SHOCK WAVES, FLIGHT PATHSs NOMUGKAPHD)
ABSOKPTION, BALLISTILS, DETERMINA, MICROPRUNEDS, ALLUSTIC
PROPERTIESy CON» THEURY, DATA, GROMETRY s BLASTS NUTSE
WAVE PROPAGATION, ELECTROMAGNETICY SONIC BOOM,
DETONATION WAVES, METEOROLQGy GUIDEV MISSILEY) WINDy
TEMPERAY CAPACITORS TELEMETERy CORRECTIONS ARTILLERY
FIRE, LATA, BACKGROVIND,y ANALYSIS EXPLOSIONS« {u}

SYMPQOSLIA ON ATMOSPHERIC ACOUSTIC PROPAGATIONS

6
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UNCLASSIFLED

UDC REPORT oBIolL]OLWRAPHY SEARCH CUNTROL NOe /4UuMUy

AD- 422 294
AERUSPACE CORP EL SeGUNDO CALIF

NOTES ON THE QIFFRACTIUN OF BLASTS BY FLYING
VEHICLES. PART ONE? GENERAL COMMENTS PART TWO: BLAST-
WAVE, MACH=wWAVE INTERACTION, tu!

AUG 63 ie MILES)yJe wWe
REPTe NOs TOR269 4230 3U )
CONTRACTY AFO4 695 269
MONITQRY SSD TDR&3 195§

UNCLASSIFIED REPORY
SUPPLEMENTARY WOTE:

DESCRIPTORS: (@AIRFUILSy BLAST)y (8SHQCK wAVES)
DJFFRACTION)y SUPERSONIC CHARACTERISTICS» AERVUYNAMIC
CONFIGURATIONS, WEDGES, SUPERSONJC FLOW, MATHEMAVICAL
ANALYS]IS, SUPERSONIC AIRFOILSy MATRICES(MATHEMATICS )
INTERFERENCE, SONJC BOOM, AERODYNAMIC LOADING tu)

WHITHAM®'S TECHNIQUE FOR THE APPROXIMATE CALCULATION
OF THE DIFFRACTION OF SHOCK wAVES BY STATIONARY

BODIES S APPLIED TO THE DIFFRACTION OF A BLAST wWAVE

BY A MACh WAVE THAT EMANATES FRUM THg APrX OF A

THIN WEDGE IN SUPERSONIC FLIGHTe THE APPROXIMATE
RESULTS TEND TO THE EXACT RESULTS FOR WEAK BLAST

WAVES BUT ARE UNSATISFACTORY FOR VERY STRONG BLAST
WAVESe (AUTHOR) tu)
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UNCLASSIFLED

LOC REFORT BIBLIOGRAPRHY SLARCH CUNTROL NU. ZLumMu?

AD~ 447 717
FEDERAL AVIATIUN AGENCY WASHINGTON O C

SONIC BOOM BiBLLIOGRAFHY, (u)
SEP 64 1P FRIEOMAM yROBERT Ko
UNCLASSIFIED REPQRT
SUPPLEMNENTARY NOTES
DESCRIPTURS S {o5UNIC BOOM,y, BIULIUGRAPHIES),
(«eBIBLIOGKAPHIES, SUNIC BQOM), URBAN AREAS,
ATYITUDESIPSYCHOLOGY )y SUPERSUNIC FLIGHTs TRANSPURT
(§VR)

AJTRCRAFT

THIS BIBLIOGKAPRHY UN SONIC BOOM HAS BEEN COMPILEw
IN RESPONSE 7O A SPECIFIC REWUESTs NO CLAIM 1S

MADE THAT THESE 193 CITATIONS COMPRISE AN EXHAUSTIVEL

OK CRITICAL COMPILATION. THE INCLUSION OF ANY

REFERENCE TO MATER!IAL 15 NOT TO B8t CONSTRUED AS AN
ENOURSEMENT OF THE INFORMATION CONTAINED IN THAT
MATERIALe THE RUFERENCE SEARCH WAS COMPLETED

AUGUST 28, 1964s (AUTHUR) (y!
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UNCLASSIFIED
LDC REPORT HIBLIOGRApPHY SEARCH CONTROL NOs /20M09
AD= 464 647

LIBRARY OF CONGRESS WASHINGYON U ¢ AEROSPACE TECHNOLOGY
Div

DATA ON SOVIET SPACE PRUGRAM, tul

DESCRIPTIVE NOTE ANALYTICAL SURVEY OfF SOVIET=BLUGC
SCIENTIFIC ANRD TECHNICAL LITERATUREs
JUN 65 1 6P
REPTe NQeo ATDep-o5~37

UNCLASSIFIEO REPQRYT 'g
SUPPLEMENTARY NOTE!

DESCRIPTURS: (@ASTRONAUTICS» USSR), (#AERONAUTI(S:
USSR), SPACE BIOLOGY, SUPERSONIC AIRCHAFT, HYPERSUNIC
AIRCRAFT, SONIC 800My JET TRANSPORT PLANES, SPACECRAFT,
LUNAR CRAFTy MANNED SPACECRAFT, AUJUSTHMENT (PSYCHOLOGYI,
SPACE ENVIRONMENTS, CONFINED ENVIRONMENTS, PHYSIOLOGY,
MEASUREMENT, WEIGHTLESSNESS, SPACE CAPSULES (u) E

IDENTIFIERS? SUPERSONIC TRANSPORTS, VOSKHOUL fu) 2

CONTENTS: SPACE Bl1ULOGY} SUPERSONIC
AIRCRAFT} HRYPERSONIC AIRCRAFT! THE SONIC

BooMy SOVIET gFFICLALS ON SOTS ThHE =
: VOSKHOD SPACECRAFTS SOVIET EXPLORATION OF THE 3
MOON o fy) 4
£
g
L
]
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UNCLASSIFIED
DDC REPORY BIBLIOGRAPHY SEARCH CONTROL NOe /7ZuUMUY

AD~ 4b6g 794
FEDERAL AVIATION AGENCY WASHINGTON O C

EFFECT OF SUNIC BOUMS OF VARYING OVERPRESSUKES O
SNOw AVALANCHES. iyl
- 65 3ap
- REPTe NU-» 55T7T=45~9

UNCLASSTF [ED REPORT

SUPPLEMENTARY NOTE{ PREPARED IN COOPERATIUN WITH FORESTY
SERVICEY WASHINGTON) De Cosg DEPARTMENT OF THE AIR
FORCE, WASHINGTON, Us Cs AND NAY;ONAL AERONAUTICS
AND SPACE ADMINISTRATION, WASHINGTON, De (e

DESCRIPTORS ¢ {eSONIC BOOM, AVALANCHES)s (®AVALANCHES,
SONIC BOOM) s SNOW, PRESSURE, SUPERSONIC AIRCKRAFT,

HAZARDSs COLORADG, NOISE, JET FIGHTERS {y?
IOENTIFIERS: FolOU AIRCRAFT, F=l0U4 ALRCRAFT,
DVERPRESSURE ty)

ON 18 = 20 MARCH 1965, A SONIC BOOM PROGRAM WAS
CONDUCTED IN THE STAR MQUNTAIN AREA NEAR
LEADVILLE, COLORADO, IN THE SAN ISABEL
' NATIONAL FOREST. OBJECTIVE WAS TO DeTERMINE
THE EFFECTS OF SONIC BQUM OVERPRESSURES UN SNOWw
AVALANCHESs A TOTAL OF 18 CUMBINED F=lU4 ANV Fe=
1UD RUNS WERE MAQDE WITH OVEKPRESSURES RANGING FROM
, 1¢5 T0 5e2z MEASUREDs NU AVALANCHE #4AS OBSERVED AS
- A DIRECT RESULT OF THE SONIC BOOMSes FOREST
SERYICE PERSONNEL RATED THE AVALANCHE HAZARU AS
'LOW' DURING THE Te&ST PERIOD, RESULTING IN THE
RECOMMENDATION FOR FURTHER TESTS pURING PERIODS OF
'HIGHY AVALANCHE HAZARD. (AUTHOR) ty)

10
. UNCLASSTF 1ED /10MUY




UNCLASSIFLED
LDC REPORT BIBLIOWRAPHY BEARCH CONTROL NUs Z7LumMus

AD=- 474 778 2071
BLUME (JOHN A) AND ASSOCIATES S5aN FRANCISCO CaLlF RESEARCH
Dlv

REPORT ON THE NATIONAL SONIC BOUM STyUOY STRUCTURAL
REACT]ION PROGRAMe DUMMARY, CUNCLUSIONS, ANV
ANALYSTISe VOLUME 1o (Ul

APR 65 179p
CONTRACT! FA=SY-p5=id
MONITOR: FAA~SST _ 45=18=yvoL=1

UNCLASSIF1ED REFORT

SUPPLEMENTARY NOTE! SEE ALSD VOLUME 2, AD=y 74
7790

DESCRIPTORS! (eSONIU BOOM, eBUILDINGS)s TEST METHUDS,
STATE«QOF =THE=ART REVIEWS, DESIGN, NEw MEXICOs OaMAGL,
PRESSURE, WAL Sy FRACTURE(MECHANICS ),
FOUNDATIONS(STRUCTURES )y CONSTRUCTION, METEORULOGICAL
PHENOMENA) JET FIGHTERSY JET BOMBERSsy BRICK, WOOU,
PREFABRISATED BUILDINGS, JET TRANSPORT PLANESY,
SUPERSONIC AIRCRAFT» LOADS({FORCES), LONCRLTEr GLASS,

STRUCTURAL MEMBERS, SHOCK WAVESY STRUCTURES (ul
IOENTIFIENS: 858 ALRCRAFT, FewlO4 AIRCRAFT, SUPERSONIC
TRANSPORTS {u)

CONTENTS: SURVEY OF LITERATUKE == S0pIC
BOOM, AIR BLASY AnND RELATED pHENOMEnA
GENERAL BEHAVIOR UF STRUCTURAL ELEMENTS
UNDER STATIC AND DYNAMIC LOADSs CROSS
SECTIONAL SURVEY OF HQUSE TYPES IN THE
UNITED STATES, NATURAL LOADING CONDITIONS
THROUGHOQUT THE UNITel STATES, BUJLDING
CODES: TESY PLAN =~ SITE SELECTION,
DESIGN OF NEW TEST 5TRUCTURES, STRUCGTURAL
MODULES, PREFAS, STPREFRONT AND GREENmOULE,
EXISTING STRUCTURES OWSERVED IN TEST, DAMAGE
DBSERVATION PLAN, INSTRUMENTATIGN, DATA
REDUGCTION AND ANALYSIS) SPECIAL TESTS =«
MATERIAL TESTS: FOUNDATION MATERIALS
EVALUATIONy LOADSDEFLECTION AND "*TwaNG'®
TESTSS OBSERVED STRUCTURAL HEHAVIQH w=w
LUADING CONLVITIONSe PARAMETERSy PLASTER ON
WOOU LATHy PLASYER ON GYPLATHS METAL LATH
AND CONCRETE BLOCKs GYPBOARD, BATHROQM
TILE, GLASS, STuCCU, CONCREYE BLOCK,
BRICK,y BRIC=A~BRACY ANALYSIS OF STRUCTUKAL
BEMAVIOR == LOAD MODIFICATION STUDIES,
STRUCTURAL RESPONSE,

()

11
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UNCLASSIFLED

DRL REPOKT uIolL]JOGRAPHY SEARCH CONTRUL NOe /F4UMUY

Aba 474 779 2071
BLUME (JOHN A) AND ASSUCIATES SAN FRANCISCO CALIF KESEARCH
DIV
STRUCTURAL REACTION PRUGRAMe NATIONAL SONIC BOOM
STULY PROFECT. VOLUME Zo ty)
APR 65 234p
CONTRACTS FA=5S=b5wly -
MONITOR: FAA=SSY 65=15=v0L=~2 N
UNCLASSIFIED REPORT !
3
SUPPLEMENTARY NOTE: SEE ALSO VOLUME 1, AU~474 %
778L s &

DESCRIPTUORSY  {oSONIC BOOM, “BUILDINGS)y DESIGN,
SPECIFICATIONS, NEW MEXICO, 51BLIOGRAPHIED, PRESSURE
JET FIGHTERS, JET BUMBERS, TAUBLES(DATA)y ULAMAGE, 5HUCK
WAVES, STRUCTURAL MEMBERS, JET THANSPORT PLANES,
SUPERSONIC AJRCKAFTy PREFABRICATED BUILDINGS)

STRUCTURES {u!
IDENTIFIERS: B=58 AIRCRAFY, F=lU4 AIRCRAFT, SUPERSONIC
TRANSPORTS (tu!

THE TwO VOLUMES OF THIS REPORT DESCRIBES THE
RESULTYS OF THE NATIONAL SONIC BOOM STRUCTURAL
RESPONSE SYUDY CONDUCTED AT THE WHITE SANODS
MISSILE RANGE, WHITE SANDSs nhsMe [T 15 ONE
OF THE ONGOINING SERIES OF SONIC BOOM RESEARCH
PROGRAMS CONDUCTED oY THE GOYERNMENT IN THE
SUPERSONIC TRANSPORY DEVELOPHENT PRUOGRAM. 3
THE PRIMARY OBJECTIVE WAS DETERMINATION OF SONIC g
BOOM OVERPRELSSURE DAMAGE INDEX LEVELS AS30CIATEL wITH
VARIOUS TYFES OF STRUCTURAL MATERIAL SUCH AS PLASTER,
GLASS AND MASONRYe THE TEST AREA INCLUDED 2i
STRULTURES VARYING [N DESIGN, CONSTRUCTION AND AGEe
. FURNITURE, MIRRQRSY TELEVISION SETS AND OTHER HUME ;
A APPLIANCES, DISMESs CRYSTAL, BRIC<A~BRAL ANDU VARLOQUS 1

OTHER ITEMS WERE IN THE TEST STRUCTURESe THE TesT :
SITE WwAS EXPOSED TO 1494 SONIC BOOMS OF OVERPRESSURES b/

RANGING FROM 1¢6 TO 2304 POUNDS PER SQUARE FOOT
(PaSeFoe)e SUNIC BOUMS AND STRUGCTURAL MATLRIAL
REACTION WERE MEASUREDe TO STUDY THE CUMULATIVE
EFFECTS OF REPEATEWD SONIC BOOMS, 480 SUCCESS]VE
FLIGHTS AT A SCHEOULED OVERPRESSUKE OF Hel PeSeFoe
17T 15 CONCLUDED THAT NO PREVIOUSLY UNDAMAGED
MATERIAL WAS IDENTIFIEV DURING THE ACCUMULAT]VE
EFFECTD PORYI0ON QF THE STUDY. SONIC 800M
OVERPRESSURE LEVELS AT WHICH INCLEIENT EFFECTS APPEAR 4
IN STRYUCTURES AND MATER[ALS ARE PRESENTEDL, i

R
{AUTHOR) 12 tu)
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UNCLASSIFIED

PDC REPORT 51B8LJOGRAPHY SEARCH CONTROL NOUs /ZZUMULY9

AD= 475 6642 207} 137413
BLUME (JOHWN A) AND ASSOCIATLS SAN FRANCISCO CALJF RESEARCH
Dilv

THE EFFECTS OF SONIC pOOM ON STKUCTURAL wtHAV]ORs A g
SUPPLEMENTARY ANALYSIS REPORT. ty) :

DESCRIPTIVE NOTE!  FIN&L REPT.,

0CY 6% 192p WIGGINMS »JUHN Mo 1JRe i
CONTRACTS FA=SS5=e6=14 =
MONITOR: FAA®SST 65=18 .

UNCLASSIF'ED REPORT

DESCRIPTORS: (eSONIC BOOM, *BUILDINGS)y RESPONSE
DAMAGE , OXKLAHOMA, NEW MEXICO, SHOCK wAVES, STATISTICAL
DISTRIBUTIONS, STATISTICAL ANALYSIS, wAMAGL ASSESSMENT,
LOADS(FORCES),y, INTENSITY, REFLECTIONs PRESSURL,
MATHEMATICAL PREDICTVTION, STRUCTURES: RESONANT FRLWUENCY
DAMPINGy RESONANCE, WALLS, SUILS, ALTITUOE, TiME
THEOKY, VIBRAT]ON, STRESSES: DEFLECTIONs GLASS,
STRUCTURAL PROPERTIES, FRACTURE(MECHANICS),
METEORQLOGIGCAL PHENOMENA, JET FIGHTERS, JET BUMBERS (U}

IDENYIFIERS? B=58 AJRCRAFY, Fwl04 AIRCRAFT, F~jle
AIRCRAFT ty)

RESPONSE ANU DAMAGE DATA FRCOM THE FepERAL :
AVIATION AGeNCY SONIC BOOM TESTS AT :
OKLAHOMA CITY, OKLAHOMA, AND WHITE SANDS,

NEW MEXICOs ARE ANALYZED AND EFFECTS ON

STRUCTURES SUMMARIZED. PARAMETERS GOVERNING THE

FREE=FIELD AND NEAR«FIELD BOUM WAVES ARE ALSO STUDIED

AND THEIR INFLUENCE OGN SCATTER N ThE DATA ESTIMATED

STATISTICALLY,s THIS REPORT THEN CONSERVATIVELY

SUMMARIZES THE RESULTS IN A DAMAGE PREDICTION TasLE

AND CHARTs INSURANCE ADJUSTERS ARE GQIVvEN GUIDANCE

ON THE TREATMENT OF SONIC BOOM yAMAGWE CLAIMS ALUNG

WiTH THE CHARYs FINALLY, RECOMMENDATIONS FOR

FUTURE wORK IN SONIC BOOM, STRUCTURAL dEHAVIOR

STUDIES ARE MALE, LAUTHOR) (u)

13
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UNCLASSTFIED

UDC REPORT BIBLIOWRAPHY SEARCH CONTROL NOs sZ0nM09

AD= 479 a6 2071 4/2 171
WEATHER wING (6TH) ANDREWS AFB wASHINGTON D C
SONIC BCOM. (y)
FEB o8 43p

REFPTe NOeo bLWWP=lUS-]=]
UNCLASSIFIED REPORY

SUPPLEMENTARY NOTE! SUPERSEDES REPTe NOe 4waP~105-|~}
DATED ) Jubk &0

DESCRIPTOKRSS {eSONIC BOOMy *METEOROLUGICAL PHENOMENAD ,
MEASUREMENT y SOUND, PROPAGATIUN) ATMUSPHERES:s SUPLKSONIC
FLIGHT, PRESSURE , SHOCK WAVES, MATHEMATICAL ANMALYS (S,
VELOCITY, FLIGHT PATHSy TRAJECTORIESy TROUFPOSFHEREY WiNDoe
ATHMOSPHERIC TEMPERATUREY TNT, TEST HMETHOULS, SUPERSONIC
WIND TUNNEILSy BOMBER AIRCRAFT, FIGHTER AIRCRAFT,
AIRPLAMNE MODELS s ROCKEYS, LAUNCH VEHICLES) NUISE,
SUPERSONIC CHARACTERISTICS: SUUND TRANSMISSION (V)

TOENTIF IERS SATYURN LAUNCH VEMICLES

BECAUSE THERE ARE IMPORTANT METEOROLDGICAL EFFECTS

ON SHOCK WAVE PROPAGATION, WEATHER OFFICERS SHOULL
BECOME ACMUAINTELD WITH SONE OF TrHe TERMINGLUGY AN
THE PHYSICAL PRINCIPLES OF WEATHER LFFECTS UN SONIC
BOOM PROPAGATION., CALCULATION UF SHUCK WAVE

PATTERNS COVERING MANY SQUARE MILES IS AN EXCEEDINGLY
COMPLEX OPEHKATION WHICH INVOLVES SEVERAL PARAMETCRS
OTHER THAN WEATHER OATA. SUNIC BOOMS CAUSED BY

EITHER AIRCKAFT QR MISSILES ARE [NFLUENCED BY SILE
SHAPE , SPEED, TRAJECTORY, ET(Ces THE USE OF

EQUATIONS TU COMBINE THE EFFECTS OF SUCH A LARGE
NUMBER OF VARIABLES CAN ONLY GIVE RESULTS IN TERMS QF
SIMPLIFIEO CONDITIONSs ACTUAL MEASUREMENTS MADE IN
FlEbo TESTS SHOwW A RATHER BrOAD RANGE OF VALUES
SURRQUNDING THOSE DERIVED FROM MATHEMATICAL
CALCULATIONS iy THIS3 REPORT, MO ATTEMPT WlLL BE

MADE TO PRESENT THE MATHENATICAL TREATMENTS REGQUIRED
BY THOSE WHO CALCULATE EXPECTED SONIC BOOMS WiTH THE
AID OF ELECTRONIC CGMPUTERSs CUKRRENY KNOwLEDGE OF

THE EFFECT OF WEATHER PARAMETERS ON SONIC BUOM nAS
BEEN GAINED PRIMARILY FROM LIMITED ATMOSPHERIC
MEASUREMENT MADE N&AR THE TIME ANpD WLOCATION OF
PLANNED SONIC BogM TESTSe METEOROLOGISTS ARE BEING
ASKED TO E£XAMINE AND HELP EXPLAIN THE RATHER wlibtE
VARTABILITY In THE OBSERVED 3ONjC BOOM PRESSURES
BEING MEASUREDs (AUTHOR) ty)
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AD~ 601 688
FEDERAL AVIATIUN AGENCY WASHINGTON L C

SUPERSONIC TRANSPORT DEVELOPHENT PROGRAM. {y)
JUN 63 &7¢
UNCLASSIF ko REPQRT
SUPPLEMENTARY nNOTE!

DESCRIPTORS: (eSUPERSONIC AIRCRAFTY, AIR TRANSPORTATION)
(oCOMMERCIAL PLANESs AIR TRANSPORTATION PRUODVLCTION)»
DESIGN, ECONOMICS, COSTS, COMMERCE, SPEED, SONIC BUUM,
ALUMINUM, STEEL, TITANIUM, MONEY, MAIAGEMENT
ENGINEERINGy PERSONNEL ) AJRFRAMES, JET ENGI'ES, PAY
LOAD (uy?

THIS REPORY DESCRIBES THE PROGRAM FUR THE

DEVELOPMENT OF A COMMERCIAL SUPERSONIC TRANSPORT
AIRCRAFT AS APPRQVED BY THE PRESIDENT. TOPICS

INCLUDE SUPERSONIC TRANSPORT ANL THE NATIONAL
INTERESTs FOREIGN COMPETITION, MARKET POTENTIAL FOR
THE SUPERSONIC TRANSPORT, DESIGN CUNSIDERATIONS FOR A
UNITED STATES SUPLRSONIC TRANSPORT, FACTURD
INFLUENCING DESI N SPEED) SONIC BOOM, SUPLRSUN]C
TRANSPORT OPERATING ECONOMICSy DEVELOPMENT PROGRAMS
PROLUCTIUN PRJOGRAMY ESCALATION OF DEVELOPMENT Anv
PRODUCTION CUOSTSy OTHER TECHNICAL CUNSIVcRATIONS,
MANAGEMENT URGANIZATION, (V)

15
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AD- 602 173 .
FEDERAL AVIATION AGENCY WASHINGTON 0 C '

SOME CONSIDERATIONS OF SONIC BOOM. tyt

DESCRIPTIVE NUTE! SUMMARY REPT«,
MAY &1 29p POWER,Je KEWNETH

Ao

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

% DESCRIPTORS: (SINIC BOOM, THEORY), JET PLANEL NOISE.
: LIET, VOLUME, SHOCK WAVES, PRESSURE, SUPERSUNIC . T
AIRCHAFT, PRESSUKE, ATMOSPHERIC TEMPERATUnt, EWUAT]ONS,
FLUID DYNAMICS, PUBLIC RELATIONS, FLIGHT TESTING )
JIOENTIFIERS? OVERPRESSURE (u) g

b CONTENTS: RASIC PHENOMENA DISCUSSION,

THEORETICAL CUNSIDERATIONS: LIFTING EFFECYSs FLIGHT
TEST=wCOMPARISON WiTH THEORY, GuNERAL CUNSIDERATIONS
OF NOISE, SUNIC BOOM==POINT SOURCE EAPLOSIONS,
PREVICTION OF EFFEGCTS OF SONIC vOOM OVERPRESSURES),
SHOCK WAVE NOISE PROBLEMS OF FUTURE SUPERSONIC
TRANSPOKT AIRCRAFTy AVAILABLE REFERENCES ON SONIC

BO0OMe (Ul

TR

.
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /20MG9

ADe 60z L75
FEDERAL AVIATION AGENCY WASHINGTON L C

SONIC BOOM EFFECTS ON LIGHT AIRCRAFTY HELICOPTERS AND
GROUND STRUCTURES. (U

DESCRIPTIVE NOTE: REPYT, FOR 3 FEB~10 APE 64,
JUN &4 4yp POWER ) JOSEPH KENNETH i

UNCLASSIFIED REPORT

SUPPLEMENTARY NMOTE: FUR PRESENTATION 10 THE AMERICAN
SOCIETY FOR TESTING AND MATERIALS, CHICAGO, liLbLey
JUNE 25, 1964,

DESCRIPTORS: (#SONIC BOOMs DAMAGED, METEOROLOGICAL
PHENOMENAY SOUND, SHOCK WAVED PRESSUREy HELICOPTERS)
AIRCRAFT, TESTS, HOVYSINGIDWELLINGS) ()
IDENTIFIERS? OVERPRESSURE tul

SONIC BOQM EFFECTS ON LIGHTY AIRCRAFT HELICOPTERS AND
GROUND STRUCTURES,

17
UNCLASSIFIED /Z0MUY
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0DC REPORT BIBLIOGRApHY SEARCH CONTROL NOe 720MOY

AD= 402 176
FEDERAL AVIAT]ON AGENCY WASHINGTON O C

SONIC B00OM ANO COMMUNITY RELATIUNS, tul

APR 64 40P POWER,Jeo Ko ipATES ,GEORGE
UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PRESENTED AT THE NATIONAL AERU=-
NAUTICAL MEETING, WASHINGTONy De Co APRIL 8=~ll,
1963s SOCIETY OF AUTOMOTIVE ENGINEERS, INCe, PAPER
NO+ 6838

DESCRIPTORS: (oSONIC BOOM, DAMAGE), SUPERSONIC FLIGHT,
HUMANSy SUPERSONIC AIRCRAFT) LIFT)» VOLUME, SHOCK WAVES,
METEORQLOGICAL PHENCKENA, PRESS5URE, DESIGN, S50UND,
COMMERCIAL PLANES, PudLIC OPINION "M

B
R

4 ek /L.
S

PR

7

b

o

ki

SOME PRELIMINARY ACCOMPLISHMENTS QF SONIC BOOM
RESEARCH IN PREVDICTING STRENGTH ANO LOCATION OF SQNIC
B00M SHOCK WAVES, DETERMINING THE EFFECTS ON LIGHT e
AIRCRAFT, ANU EVALVATING COMMUNITY TCLERANGCE TO s
VARIOUS LEVELS OF SONIC BOOM INTENSITY ARE REVIEWEU e
A BRIEF SUMMARY QF THE IMPLICATIONS QF SONIC BOOM

WiTH REGARD TO SUPERSONIC TRANSPORTY pDESIGN IS

INCLUDED ty!

18
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ODC REPORY BIBLJOGRAPHY SEARCH CONTROL NOe /2UMOY9

AD- 410 Y483
BOEING CUO RENTON WASH AIRPLANE DIV

METEOROLOGICAL aSPECTS OF THE SONIC BOGM. ty)

DESCRIPTIVE NOTE: FINAL REPT.,
StP 64 143P KANE tL.DWARD Je 1PALMER,
THOMAS Yo &
CONTRACT: FA WA4717
PROV 2046 003R
MONITOR: FAA , RObH 140

3

UNCLASSIFIED REPURY

'
R N

SUPPLEMENTARY NOTES

DESCRIPTORS: (#50N1C BoOM, METEOROLOWICAL PHENOMENA),
{METEOROLOGICAL PHENOMENA, SONIC BOUM), (®LEVEL FLIGHT,
SONIC BOOM)y ATMOSPHERESy METEORQLOGICAL PHENUMENAY
ATMOSPHERIC TEMPERATURE, PRESSURE, WiInDy TURBULENCE
SUPERSONIC FLIGHT, SHOCK WAVES) PROPAGATIONy OKLAMOMA,

it il Lo

FOCUSING (!
IDENTIFIERS! 8-58 AIRCRAFT, F=1U4 AIRCRAFT, F-1Ul .
AIRCRAFT ty) E

THIS REPORY 15 A STuOy OF THE EFFECT OF (HANGING
METEQRO LOGICAL CONOITIONS On THE SONIC B800M PRUDUCEW

DURING STEADY LEVEL FLIGHT. THE INFLUENCE OF

VARIATIONS IN ATMOSPHERIC TEMPERATURE, PRESSURE, AND

WIND ON THIS NOISE ARE INVESTIGATEDe SIMPLIFIED :
METHODS ARE ESTABLISHED FOR ESTIMATING THE EFFECT OF :
THESE VARIATIONS: COMBINATIONS OF MiTELOROLOGICAL ,
CONDITIONS WHICH CAN PROCUCE ANOMALOUVUS PROPAGATION )
SUCH AS COMPLETE CUTOFF, FOCUSING, AND EXTWREME .
LATERAL SPREAD ARE O1SCUSSEDe THE EFFECT OF ALK
TURBULENCE NEAR THE GROUND [u CONSIUEREDs A NUMBER
OF COMPARISONS wWITH TESY DATA MEASUKED AT OKLAHOMA

‘5 CITY (19641 ARE PRESENTEDs AND HECCOMMENDATIONS
FOR ADDITIONAL EXPERIMENTAL AND THEORETICAL WORK ARE
OQUTL INEDs (AUTHOR) (ul
19
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AD- 610 822
ANDREWS ASSOCIATES INC OKLAHUMA CJTY OKLA

STRUCTURAL RESPONSE TO SONIC BOOMS. (y)

DESCRIPTIVE NOTE: FiInAL REPTe, VOLe 1,
FEB 65 40P

CONTRACT® FAOHYACH, 5d&

MONITOR: FAA=5ST 65=1=VOoL=-}

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE PREPARED IN COUPERATION WITH
NUUGINSy THOMPSON, BALL AND ASSOCIATES) INCe
OKLAHOMA CITY, OKLAS

DESCRIPTORS: (eSONIC ©QOM, DAMAGL),
(oHOUSINGIDWELLINGS ) s SONIC BOOM)y BUILDINGSy STRUCTURAL
MEMBERSs STRESSES, VEGRADATION, FRACTURE (MECHANICS I,
SHOCK WAVES,y STRAIN (MECHANIECS) s AIRCKRAFT, FINISHES AND
FINJSHING, URBAN AREAS,y OKLAWOMA, FLIGHT PATHS,
PRESSURE, TESTS tu)

THE REPORTY DOCUMENTS AND REPURTS ON THE RESULTS OF
THE STRUCTURAL RESPONSE OF SOME RESIDENTIAL
STRUCTURES IN THE OKLAMOMA (CITY BAREA DURING A 39-
WEEK TESTING PROGRAM CUNSISTING OF TWENTY=SIX WEEKS
OF EIGHT DAILYy CONTROLLED SONIC BOUMS) FOLLOWED BY
THIRTEEN WEEKS OF OBSERVATIUN AND INSPECTION OF THE g
STRUCTURES TO DETERMINE THE RATE OF NORMAL -
DETERIORATION AS COMPARED TO THE RATE OF

DETERIORATION FOUNV OQURING THE 26=WgEK SONIC BOUM , Y
PERIODe THE TEST STRUCTURES CONSISTED OF A TOTAL :
OF ELEVEN TYPICAL TYPES OF RESIVENTJAL STKUCTURES,

EIGHT UF WHICH WERE LOCATED WITHIN FEIVE MILES OF THE ;
REGULAR FLIGHT PaTH, ONE OF WHICH WwAS LOCATED TEN %

MILES FROM THE FLIGHT PATHs AND THE REMAINING TwO -+
LOCATED ABOGUT TWENTY=FIVYE MILES FROM THE FLIGHY PuTH :
B AT NORMAN, OKLAHOMA WHICH WAS BEYOND THE SONIC 5

BOOM AREAe CONCLUSIVE EVIDENCE OF SIGNIFICANT
DAMAGE TO THE TEST STRUCTURES WAS NOT PRODVUCED 8Y :
THIS INVESTIGATIONe HOWEVER, A SIGNIFICANT

INCREASE IN OCCURRENCE OF MINOR PAINT CRACKJNG OVER

NAJL MEADS AND JN CORNERS OF THE WALLBOAKD INTERIORS

OF TWO OF THE TEST STRUCTURES LDURING THE SONIC ©BOOM 5
PERIOD SUGGESTS THAT SONIC BOCMS ACCELERATED THIS :
RATHER MINOR OETERIORATIONe NO INCREASE UCCURRED [N >

THE RATE AT wHICH PAINT FINISH ON LATH AND PLASTER X
WALL INTERIORS CRACKED DURING THE SONIC 800M PERIODe 1
(y) :

20
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DOC REPORT BIBLLIOGRAPHY SEARCH CONTRGL NOe /7ZUNMUY e

AD- 61Q 823
ANOREWS ASSOCTATES INC OKLAHOMA CJTY OKLA

STRUCTURAL RESPONSE TO SONIC BOOMS. tul
DESCRIPTIVE NOTE: FINAL REPT., VOLe 2, AFP,
FeB &5 181P
CONTRACT: FAG4ACH 526
MONITORS FAA=SST 66=]=V0L=2

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PREPARED IN COOPERATION WITH i
HUVGINSs THOMPSON, BALL AND ASSOCIATESy INCeq
OKLAHOMA CI1TY, OKLA.

b Ludtde o

DESCRIPTORS! (eSUNIC 800M, DAMAGE!,
{oHOUSINGIOWELLINGS?s SORIC BOOM)y BUILDINGS) STRUCLTURAL
MEMBERS) STRESSES, DEGRADATION, FRACTURE (MECHANICSI,
SHUCK WAVES) STRAIN (MECHANIGS) ) SUPERSONIC AJKCRAFT, :
EXPERIMENTAL DATA, MECHANICAL DRAWINGSs URBAN AREAS E
OKLAHOMA, FLIGHT PATHS, PRESSURE tul E

!
Liale s

bl

THE VOLUME CONSISTS OF APPENLDICES TO AD=610 822
ty)

PRTEN I KR AR

Ll

Tl el
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AD- 613 620
NATIONAL OPINION RESEARCK CENTER NEwW YORK

CUMMUNITY REACTIONS TO SONIC BOOMS IN THE OKRLAHOMA
CITY AREA tu)

DESCRIPTIVE NOTES FINAL REPTe FOR APR 63=FEB 65,
FeEB 65 61P BORSKY s PAUL N,

REPTe NOo» 101

CONTRACTS AF33 657 11148

PROY: 7231

TASK: 723103

MONITOR: AMRL , TR=65=37

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE?

DESCRIPTORS! (#SONIT HB0OOM, OKLAHOMA), (#REACTION
(PSYCHOLOGY)y SONJC BOOM), (®AIR TRANGPORTATION,
OKLAHOMA )y SUPERSONIC AIRCRAFT, TRANSPORT AIRCRAFT,
PUBLIC OPINION, ACOUSTICS (ul

THE OKLAKOMA CITY, OKLAHOMA; AREA WAS

REPEATEDLY EXPOSED TO SONIC SCOMS GENERATED HY a
SIMULATED SCHELULE OF SUPERSUNIC( TRANSPORT
OVERFLIGHTS DURING & PERIOD UF 6 MONTHS FROM
FEBRUARY TO JULY 19646 THE SCHEDULE PROYIDED

= FOR EIGHYT SONIC BOOMS PER DAY PROGRAMED AT AN

b R i A b o e e R A e e e

3 INTENSITY OF 15 POUNDS PER SQUARE F0OT (PSF)

E DURING THE FIRST PORTION OF THE STUOY AND 2e0 PSF

| DURING THE LATTER STAGESs ALMOST 300D LOCAL

4 RESIDENTS WERE PERSONALLY INTERVIEWED THREE TIHWES

% DURING THE 6=MONTH PERIOQOD TO DETERMINE THE NaTurk AND
B EXTENT OF THEIR REACTIONS TO THE SONJC 8UOMS e« AMONG

K THE FINDINGS 1T WAS SHOWN THAT SUBSTANTIAL NUNBeRS OF
3 RESIDENTS REPORTED INTERRUPTIONS QOF ORDInNARY LIVING
s ACTIVITIES,y AND SOME ANNOYANCE wITH THESEH

- INTERRUPTIONS, HUWEVERy THE OVERWHELMING MAJORITY

R
Y

FELT THEY COULD LEARN TO LIVE WITH THE NUMBERS AND
KINDS OF BOOMS EXPERIEMCED UURING THE 6~nONTH STuuY.
(AUTHOR) (yl

22
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AD~ 418 770
AEROSPACE MED[CAL RESEARCM LABS WRIGHT=PATTEHSON AFE

QHIO
HUMAN RESFONSES TO SONIC BOOM, (Ul
MAY 65 iip NIXON,CHARLES We i

REPTe NO» AMRLeTRw65=9
PROJS 723}
TASK: 723103

UNCLASSIFJED REPORY i

SUPPLEMENTARY NOTE! PUBe IN AEROSPACE MEDICINE V36 NS
P399«405 MAY 1965 (COPJES NOYT AVAILABLE TO &0UC OR
CLEARINGHOUSE CUSTOMERS ).

DESCRIPTORS: (eSONIC BOOMs REACTIONIPSYCHOLOGY) )y JET 13
PLANE NOISE, SHOCK WAVES, SUPERSONMIC CHARACTERISTICS
TOLERAHCES(PHYS]OLOGY ), THRESHOLDS(PHYSIOLOGY), HUMANS,
BEHAVIOQR, ATTITUDES(PSYCHOLOGWY) (v}

AJRCRAFT IN SYPERSONIC FLIGHT GENERATE PRESSURE

WAVES THAT ARE PERCEIVED ALONG THE GRGUNQ AS SONIC

BOOMSe THE IMPACT OF THE SONIC BOOM PHENOMENON

UPON HUMANS HAS GENERATED A GREAY DEAL OF CONCERN AND

CUNJECTURE REGARDING INDIVIDUAL RESPONSES AND

PERCEPTIONS s GROUP RESPONSES, AND PHYS10LOGICAL

RESPONSESs DATA ACCUMULATED DURING THE PAST

SEVERAL YEARS BY SPECIFIC GOVERNMENTAL ANWL AVIATEOUN

AGENCIES HAVE FROVIDED SOME INSIGHT INTU THE MANNER

IN WHICH INDIVIDUALS AND COMMUNITIES MAVE RESPOUNDED

TO THE SONIC 4G0Ms THE REPORT SUMMAK]JZES THESE

DATA IN TERMS OF THE NATURE OF HUMAN RESPUNSES AND

THE MANNER IN WHICH THEY OCCUR¢ FACTQRS INFLUENCING

ACCEPTANCE OF THE BOOM,y THE POSSISILITY OF

PHYSIOLOGICAL INJURY, PSYCHOLOGICAL EFFECTSs AND SUME

REPORYTS OF ALLEGED MINOR DAMAGE TO PROPERYY AND THEIR
T RELATION TO HyMAN REACTIONSs (AUTHOR) (y?

23 »
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AD= 439 720
REGIONAL ENVIRONMENTAL HEALTH LAB (AFLC) KELLY AFB YEX

EFFECT OF SONIC BOOMS ON THE HATCHABILITY OF CHICKEN :
EGGS, tu)

FEB 68 40p HEIMEMANNJACK Me S LEBROCW,

ERIC Fe yJRoe i
PROJ: 42=2 - —
MONITOR: FAA=SST 65=12 3

UNCLASSIFIED REPORY

SUPPLEMENTARY NOTE: LINITED NUMBER OF COPIES CONTAINING -
COLOR OTHER THAN BLACK AND WHITE ARE AVAILABLE UNTIL 3T0CK .
IS EXHAUSTED+ REPRQDUCTIOQONS WILL BE MADE IN BLACK AND
WHITE ON[LYe

DESCRIPTORS: (eSONIC BOOM, DAMAGE!, (eEGGS, SONIC BOUOM), :
CHICKENS, EXPOSURE(PHYSIOLOGY), EMBRYODS, -
STRESS{PHYSIOLOGY )y SUPERSONIC AJRCRAFT,y VETERINARY
MEDICINE (U}

STRAIN"CROSS WHITE LEGHORN HATCHING EGGS WERE
INCUBATED IN AN AREA SUBJECTED 10 30 OR MORE SONIC
800MS PER DAY THROVGHOUT THE 21 DAYS REQUIRED TO
HATCH CHICKEN EGG5+ THE OVERPRESSURES OF THESE

SONIC BOOMS, CREATED BY USAF SUPERSONIC F~104
AJRCRAFT, WERE €QUAL TO OR MUCH GREATER THAN THOSE
NORMALLY PROOUCED BY OPERATIONAL MILITARY AIRCRAFT OR
THE PROPOSED CIVILIAN SUPERSONIC TRANSPORT (SST).

THE HATCHABILITY OF THE EGGS EXPOSED TO THE SONIC
BOOMS WAS NOY LOWER THAN THAT OF UHEXPOSED EGGS OR TO
PREVIOVUS HATCHES OF THIS STRAIN IN A COMMERCIAL
HATCHERYe (AUTHOR) (vl

PO
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DDC REPORT BIBLIOGRAPHY SEARCH CONTRQL NGe 720M0Q9

AD« 620 347
TENNESSEE UNIV KNOXVILLE

AN ANALYSIS OF LIABILEITY IN AIRCRAFY TRESPASS AND
NUISANCE CASES SINCE 1958, ty)

DESCRIPTIVE NOTE! MASTER'S THESIS
AUG 65 85p ROBINS RAYMOND Ce i
CONTRACYT: AF33 608 Iils

UNCLASSIFIED REPORY

SUPPLEMENTARY NOTE: PRESENTED 70 THE GRADUATE COUNCIL
OF THE UNJVERS]TY OF TENNESSEE.

PESCRIPTORS: (#JET PLANE NOISEs LAW)r (*Law, JET PLANE
NOJSE), SONIC BOOMy AIRPORTS, MILITARY FACILITIES
UNJTED STATES GOVERNMENT, AIRCRAFT NOJSEs LOW ALT!TUDE,
FLIGHT, MILITARY LAW (y)

THE STUDY DISCUSSES THE NATURE OF THE AIRCRAFY

NOJSE PROBLEM, ANALYZES COURT CASES INVOLVING JET

NOISE ARQUND AIRPORTS AND MILITARY BASES, AND

: JOENTIFIES THE FACTORS SIGNIFICANT [N OETERMINING

; WHETHER NOISE CONSTITUTES A COMPENSABLE UAMAGE: INM

THE 1946 'UNITED STATES Ve CAUSBY' CASEy THE

Ue Se WAS HELD LIABLE FOR THE NOISE OF ARMY

PLANES THAT INTERFERED SERIOUSLY WITH THE OPERATION

OF CAUSBY'S CHICKEN #ARMe IN THE (962 'GRIGGS

Yo ALLEGHENY COUNTY' CASE, THE SUPREME COURT

HELD YHE MUNICIPALITY OPERATING THE GREATER

PITTSBURG AIRPORY LIABLE FOR AJRCRAFT NOISE,

SAYING THE COUNTY SHOULD HAVE CONDEMNED ENOUGH

PROPERTY TO PREVENT AZRCRAFT OPERATIONS FROM

‘! INTERFERING WITH ADJACENT LANDOWNERS. THE

CONTENTEON IS MADE THAT (1) HIGHER COURTS SHOULD

. iNSIST ON MORE CONSISTENT INTERPRETAYION OF THE

i CHITERIA USED TO DETERMINE WHEN AN EASEMENT HAS BEEN

TAKEN, ALTITUDE ALONE BEING A LESS IMPORTANT FACTOR

THAN QTHERS,y (2) INTENSITY AND FREQUENCY OF NOIS3E

AND THE USE MADE OF THE PROFERTY S MORE IMPORTANT

THAN A LINE MARKING THE PROPERTY BOUNDARY, (3)

RIGID REQUIREMENTS SHOULD BE SET TO INSURE AUEGQUATE

SPACE FOR NEW AIRPORTS) (4) SOLVING THE NOISE _
PROBLEM AT EXISTING AIRPORTS SHOULD BE A COUPERATIVE B
EFFORT» AND (4) DETERMINATION OF COMPENSABLE
HOISE DAMAGE SHOULD BE MADE dY COURTS WITH K
CONSJDERATION MORE FOR DEGREE OF VLDISTURBANCE THAN FOR

PROPERTY BOUNDARJES ty)
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Ap~ 624 U%0 5/ ¢ 20714
SUPERSONIC THANSPORY DEVELOPHENT FELDERAL AVIATION AGENCY

WASHINGTON D €

SONIC B00M RESTARCH ANU DES]1oN CONSIDERATIONS IN THE
DEVELOPMENT OF A COMMERCIAL SUPERSONIC TRANSPORT
AR

NOV 65 IZP HIGGINS»THOMAS He |
REPTe NQe¢ FAA=SSTmébel9

tu}

UNCLASSIFIED REPOQRT

SUPPLEMENTARY NOTES PRESENTED AT THE MEETING OF THE
ACOUSTICAL SOCIETY OF AMERICA {70TH)y STe LDULS,

MQe

DESCRIPTORS: (#50NIC BOOM, COMMERCIAL PLANES ) ¢
(eSUPERSONIC AIRCRAFT, TRANSPORT AIRCRAFTI, (S TRANSPORT
SUPERSONIC AIRCRAFT), (OCOMMERCIAL PLANES, SONIC 800M),
AIRCRAFT NOISE, TOLERANCESIPHYSIOLOGY),
REACTION(PSYCHOLOGY?y PUBLIC OPINION, STRUCTURES,
DAMAGE, SCIENTJFIC RESEARCH» OKLAHOMA, NEW MEXICO

ACOUSTICSs AERONAUTICS

)

THIS PAPER PRESENTS A SHORT HISTORY OF SONIC BOOH
RESEARCH AND RELATED OPERATIONAL CONSIDERATIONS IN
THE DEVELOPMENT OF A COMMERCIAL SUPERSONIC TRANSPORT
(55T)e THE MOST INTENSIVE PUsLIC REACTION RESEARLH
PROGRAM TO DATE WAS CONDUCTED AT OKLAHOMA clTy,
OKLAHOMA. AN INTENSIVE RESEARCH PROGRAM 70
DETERMINE STRUCTURAL REACTION TO SONIC BOOMS WAS
CONDUCTED AT THE WHITE SANDS MISSILE RANGE v
THESE TWO PRUGRAMS ARE DISCUSSED AND A BRIEF
SUMMARY OF THE FINDINGS OF THE PROGRANS IS PRESENTED
THE PAPER CONCLUDES THAT ALTHOUGH MUCH HAS BEEN

1 LEARNED ABOUT THE SQONIC BOOM PHENOMENA THROUGH PAST

! FLIGHT AND RESEARCH ACTIVITIES, ADDITIONAL RESEARCH

sl s s

D, D bt G

AND THMEQRETICAL STUDIES ARE WARRANTEDs (AUTHOR) {y) E
)
o
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AD~ 62% 332 173 20/ 9710 13713
NATIQONAL OPINION RESEARCH CENTER NEW YORK

COMMUNITY REACTIQNS TO SONIC BOOMS IN THE UKLAHUMA
CITY AREAC VOLUME Ils OATA ON COMMUNITY REACTIONS
AND INTERPRETATIQONS. (Y}

DESCRIPTIVE NOTE! FINAL REPTe) APR 43«FEB 65,
OCT 6% 3isp BORSKY PAUL No

REPTe NOe [01=pT=2

CONTRACT AF233(657)=1]1148

PROVS 7231

TASK:Y 723103

MONITOR: AMRL , TReb6B=37=VYOLmwg

UNCLASSIF IED REPORT
SUPPLEMENTARY NOTE?

DESCRIPTORSS (eSONIC BOOMy, PUBLIC OPINIONI),
ATTITUDES(PSYCHOLOQGY)y POPULATION, URBAN AREAS, DAMAGE,
STRUCTURES, REACTION(PSYCHOLOGY)y NOISEs SUPERSONIC
AlHRCRAFT, COMMERCIAL PLANESs OKLAHOMA, TABLES{(CATAY {Y)

DURING A PERIOD OF SIX MONTHS FROM FEBRVARY TO

JULY 1964, THE OKLAHOMA CITY, OXLAHOMAs AREA

WAS REPEATEDLY EXPIUSED TO SONIC BOOMS GENERATED TO
SIMULATE OVERPRESSURE LEVELS THAT ARt EXPECTED FOR
SUPERSONIC TRANSPORT OQVERFLIGHTS.» THE SCHEODULE
PROVIDED FOR EIGHT SONIC BOOAS PER DAYe OURING THE

S A~MONTN FERIQD, ALMOSY 35000 LOCAL RESIDENTS wert
INTERVIEWED THREE VIMES TO DETERMINE THE NATURE AND
EXTENT OF THEIR REACTIONS TO THE SONJC dQ00MSe THIS
REPORT CONTAINS A DETAILED DESCRIPTION OF THE OVERALL
STUDY DESIGN INCLUDING THE ScLECTYION OF AQUSEHOLVS
SELECTION OF RESPONDENTSy TRAINING AND SELECTION OF
INTERVIEWERS AND SAMPLES OF QUESTIONNAIReS USED

A DURING THE INTERVIEWS. AMONG THE FINDINGS IT wAS

- DETERMINED THAT ORUVINARY LIVING ACTIVITIES wegRg OFTEN
INTERRUPTED BY SONIC BOOMS: BUT THAT A MAJQRITY OF
THE RESIDENTS FELT THEY COULD LEARN Y0 LIVE WITH THE
INTERRUPTIONS, A SUBSTANTIAL NUMBER OF RESIDENTS

FELT THEY HAD SUSTAINED DAMAGES FROM THE BOOMS,
ALTHOUGH DETAILED ENGINEERING OBSERVATIONS OF
STRUCTURES In THE AREA DID NOT CONFIRM MO3T OF THESE
REPORTSe AS THE INTENSITY OF THE BOOMS INCREASED,
ACCEPTANCE OF THE BQOMS BY RESIDENTS WAS REVUCEDe
RESIDENTS WHO FELY THAT THE DEVELOPMENT OF A
COMMERCIAL SUPERSONIC AIRPLANE WAS IMPORTANT WERE
MORE LIKELY T0 ACCEPT THE EXPOSURES YO THE SONIC -
{ BOOMSs (AUTHOR) tu)

27
UNCLASSIFIED /Z0M09




#:1 %

UNCLASSIFiED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe. 7Z0OMOQ9

AD= 628 175 4710
AEROSPACE MEDJCAL RESEARCH LABS WRIGHT=PATTERSON AFB
0oH10

ON NOISE AND VIBRATION EXPOSURE CRITERIA, (ul

APR 65 179 VON GIERKE  HENNING Ee 3
REPTe ND» AMRL=TRwsS~84
PROJ: AF«7231,
TASK: 723101,

UNCLASSIFIED REPORTY
AVAILABEILITY: PuUBLISHED IN ARCHIVES oF
ENVIRONMENTAL HEALTH vil P327=39 SEP | 965« CQOPLES
TO DDC USERS QONLYe
SUPPLEMENTARY NQTE;

DESCRIPTORS? (4NOISEs TOLERANCES(PHYS{OLOGY)),
(oVIBRATION) TOLERANCES(PHYSIQLOGY) )y SONIC BOOM»
PERFORMANCE(HUMAN) ) INODUSTRIAL MEDICINE, STANDARDS,
SUPERSONIC AIRCRAFT:» STRESSI(PHYS[OLOGY} (u}

REPRINT! ON NOISE AND VIBRATION EXPOSURE CRITERIA«
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UNCLASSIFIED
DOC REPORY BIBLJOCURApPHY SEARCH CUNTROL NOe /L0MOY

AD~ 637 563 173 2071 5710
NATIONAL OPINJON RESEARCH CENTER NEW YORK

COMMUNITY REACTIONS T0 SONIC 800MS inN THE OKLAHOMA
CITY AREAs VOLUME JIle QUESTIONNARIES. APPENVDIX TU
VOLUME 11. (Wl

CESCRIPTIVE NOTET FINAL REPT. APR 63-FEB 65,
MAR 66 60P BORSKY PAUL No

CONTRACTS AF 33(6571=11148,

PROJE? AF=7231,

TASK: 723103,

MONITOR: AMRL TR=65237~y0L~3

UNCLLASSIFIED REPQRT
SUPPLEMENTARY NQOTE: SEE ALSO AD~625 332

DESCRIPTORS! (eSONIC BOOM, PUBLIC OPINION),
REACTION(PSYCHOLOGY !y NOISEs SOUND, PRESSUREs SUPERSONIC
AIRCRAFT, OKLAHOMA tul

THE APPENDIX CONTAINS SAMPLES OF QUESTIONNAIRES

USED DURINS THE INTERVIEWS THAT TOQOK PLACE FROM
FEBRUARY 1O JulLy 1964 IN THE OKLAHOMA CITY,

OKLAHOMA, AREA+ THAT AREA WAS REPEATEOLY EXPOSED

TO SONIC BOOMS GENERATED TO SIMULATE OVERPRESSURE
LEVELS THAY ARE EXPECTED FOR SUPERSONIC TRANSPONRT
OVERFLIGHTSe THE SCHEDULE PROVIUED FUR EI16HT SONIC
BOOMS PER DAY. DURING THE &-MONTH PERIOD, ALMOST
3,000 LOCAL RESJDENTS WERE INTERVIEWED THHREL TIMES YO
DETERMINE TYHE NATURE AND EXTENT OF THEIR REACTIONS VO
THE SONJC BOOMSe (AUTHOR) (V)
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UNCLASSIFIED

O0C REPORT BiBLIOGRAPHY SEARCH CUNTROL WNOs /ZUMGY

ADe 641 352 6/19 8/10 20/}
AEROSPACE MEDICAL RESEARCH LABS WRIGHT-PATTERSON AFS
oHi0

EFFECTS OF SONIC ®00M ON PEOPLE! REVIEW AND OUTLOOK,
(J)

NQV &5 2P VON GLERKE,HENNING Ev i
REPTs NOe* AMRL=TR=65=19%
PRQJI AF-7231
TASKY 723103

UNCLASSIFIED REPORT
AVATLABILITYY: PUBLISHED IN JOURNAL OF ACULUSTICAL
SOCIETY OF AMERICA v39 M5 PTZz P543-50 MAY |966

PESCRIPTORS: (eSONIC BOOMs TOLERANCES(PHYSIOLOGY) ),
{(*PSYCHOACOUSTICS, SONIC BOOK) sy STRESS(PHYSIOLOGY),
STREYS(PSYCHOLOGY)» PRESSURE, NOJSE)

R o T T3
AT R R e i S
; "

G
% THRESHOLDS (PHYSI0LOGY), VIBRATIONs SOCIAL PSYCHOLUGY s
g REVIEWSs SYMPOSIA tui

;"‘1

THE REPORT REVIEWS THE HISTORY OF OBSERVATIONS ON
HUuMAN REACTIONS TO THE SONIC BOOM FROM THE TIME wWHEN
THE BOOM WAS A DEMONSTRATION CURIQSITY TQ THE PRESENT
DAY WHERE REACTIQN OF THE POPULATION TO THE SONIC
B00OM IS A SCIENTIFIC PROBLEM OF TECHNICAL, ECONOMIC,
SOCIALs AND POLITICAL CONSEQUENCES AT THE NATIONAL
AND INTERNATIONAL LEVELs THE FIeLD PROGRAMS

CONDUCTED BY THE USAF AND NASR OVER THE LAST 1i5

YEARS AND OVER THE LASY & YEARS 8Y THE FAA WERE ALL
QF LIMITED SCOPE WITH RESPECT TO EXPLORING DIRECT AND
INDICRECT PHYSIOLOGICAL AND PSYCHCLOGICAL HUMAN
REACTIONS TO SONIC B00MS OF QIFFERENT INTENSITY AND
EXPOSURE FREQUENCYs ALTHGUGH THE DATA ACCUMULATED
MIGHT 8¢ ADEGWUATE Y0 DECIDE ON PRELIMINARY STOPGAP
EXPOSURE CRITERIA, IT 1S OBVYIOUS THAT A BROADER
APPRQACH TO THE PROBLEM IS REQUIREDe LABQRATORY

WORK N SUPPORT OF THESE QUESTIONS HAS HARDLY BEEN
STARTED,., NEITHER CONVENTIONAL ACOUSTIC AND

VIBRATION GENERATORS FOUR B00M=TYPE STIMULATION NOR
SPECIAL EQUIPMENT FOR HIGH~FIDELITY SONIc~glOM
SIMULATION MAVE BEEN FVULLY VT LIZED. SOME OF THE

OPEN QUESTIONS AND POSSIBLE APPROACHES ARE DISCUSSED
AS PART OF A BROADs LONG=RANGE RESEARCH PROGRAM
REQUIRED TO COME UP WITH SCIENTIFIC DATA AS BASES FOR
OPERATIONAL SONIC=BOOM EXPOSURE CRITERIA,

(AUTHOR) ty)

T
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UNCLASSIFLED
DOC REPORT BIBL]IOGRApPHY StARCH CONTROL NOe /Z0MOY

AD~ 646 028 173 2071
BUEING CO RENTON WASH AIRPLANE DIV

EFFECY OF SONIC B0OM ON SUPERSONIC TRANSPUORT DESIGN

AND PERFORMANCE, {u)
FEB 64 17p KANE s £OWARD Jo 191GALLAY
ARMAND ¢

REPTes NOe Db&=~8614
UNCLASSIFED REPOQRT

SUPPLEMENTARY NOTE! CONFERENCK ON APPLIED METEOROLOGY
OF THE AMERICAN METEOROLQGICAL SOCIETYs ATMOSPHERIC
PROBLEMS OF AERQSPACE VEHICLES (5TH)y MARCH &=6,
1964, ATLANTIC CITYs NEW JERSEYS

PESCRIPTORS? (eSUPERSONIC AIRCRAFT, UVESIGN)y (®#TRANSPORT
AIRCRAFT, DESIGN), (®SONIC BOOMs CONTROL!,
CONFIGURATION, PERFORMANCE(ENGINEERING)s PRESSUREs LIFTH
ATMOSPHERES, FLIGHT PATHS tyl

THE PAPER DISCUSSES THE EFFECT OF SUNIC BOOM
OVERPRESSURE LIMITS ON THE VESIGN AND PERFORMANCE OF
A SUPERSONIC TRANSPORTe. POSSIBLE METHODS OF

REQUCING THE SONIC 800M BY CONFIGURATION TAILORING
AND THE EFFECT OF THIS ON PERFORMANCE ARE DESCHIBLDS
THE SONJC BOOM OVERPRESSURE PRODUCEU BY AN AIRPLANE
1S INFLUENCED BY CONTRIBUTIUNS OF THE VOLUME ANL LIFT
OF THE CONFIGQURATION, THE STRUCTURE OF THLE
ATMOSPHERE, AND THE FLIGHT PaATH OF THE AIRPLANE.
ESTABLISHMENT OF MAXIMUM OVERPRESSURE LEVELS MAY
IMPOSE SERIOUS DESIGN AND OPERATION RESTRICTIONS ON
THE AIRPLANE, RESULTING IN A COMPROMISED
CONFIGURATION WHICH DOES NOT OPERATE EFFICIENTLY.

IT 1S POSSIBLE Yo CONTROL THE SHOCK WAVE STRENGTH

BY CAREFUL DESIGN OF THE CONFIGURATION SO AS TO
EMPLOY FAVORABLE INTERACTIONS BETWEEN THE LIFT ANV
VOLUME CONTRIBUTIONSe HOWEVERs CARE MUST BE TaKEn

NGT TO COMPROMISE OUTHER DESIGN FEATURES OF THE
AIRPLANE, SUCH A5 1TSS ORAG» IN ORDER TO OBTAIN LOWER
SONIC BOOM OVERPRESSURESe (AUTHOR) tu)
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UNCLASSIFIED
DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOo /L0MUY

AD= 646 676 1/3 20/ 172
DEPUTY CRIEF oF STAFF RESEARCH AND DEVELOPMENT (AlR FQRCE)
WASHINGTON D ¢

THE SONIC BOOM PROBLEM. tul

DESCRIPTIVE NUTE! DEVELOPMENT PLANNING MENQ.
MAR 63 3zp

UNCLASSIFIED REPQRT

DESCRIPTORS: (oSONIC BOOM, STATE=QF=THE=ART REVIEWS),
(eSUPERSONIC AIRCRAFT, DESIGN), (#TRANSPORT AIRCRAFT,
DESIGN) s (eCIvVIi AVIATION, SONIC BOOM)y FLIGHY TESTING,
LIFT, PUBLIC OPINJON, PROPAGATION, SUPERSONIC FLIGHT (y)

THE MEMQ SUMMARIZES THE CURRENT STATE OF KNOWLEDGE
RELATING YO SONIC B00OM GENERATION, PROPAGATION, AND
EFFECTS)y AND ATTEMPTS TO JUDGE THE SEVERITY OF THE
PROBLEM THAT wilLl ARISE WITH THE BEGINNING OF
COMMERCIAL SUPERSONIC FLIGHTSe IT 1S BASED ON BOTH
RECENTLY PUBL|SHED INFORMATION AND CONVERSATIONS wWITH
SPECIALISTS THROUGHQUT THE CQUNTRY WKO ARE WORKING IN
THE SONIC BOOM FLIELOe THE LATTER INCLUDE
REPRESENTATIVES OF PRIVATE INDUSTRY AS WELL AS OF
GOVERNMENT AGENCIESe {AUTHOR) {u)
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UNCLASSIFIED

DDC REPORT B1BLIOWRAPHY  SEARCH CONTROL NOe ZZ0UMOY

Ap=~ 647 326 2071
AERQSPACE MEDJCAL MESEARCH LABS WRIGHT=PATTERSON AFS8
OHI10
CEFECTS OF SONIC 800M ON PEOPLE! STe LOULS,
MISSOURYY 1961=19562, tul
NOV &5 i2p NIXONCHARLES We 1BUKSKY),
PAUL Nao

REPTe NDe AMRL«TRw&S5=]96
PROVY: aF=723}
TASK: 723102

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN JUURNAL Op THE
ACOUSTICAL SOCIETY UF AMERICA V39 N5 pTZ psSl-8
MAY 1966« PREPARED IN COOPERATION WITH (HICAGO
UNIVey IlLbe NATFONAL OPINION RESEARCH CENTERS
SUPPLEMENTARY NOTES RESEARCH SUPPORTED IN PART BY NASA
CONYRACT NASI=1397e

DESCRIPTORS? {#SONIC B00HM, MEDICAL RESEARCH)y (sPuUBLIC
OPINJON» SONIC BOOMIs HUMANS, NOISE,» SUPERSONIC FuLlGHT,
SUPERSONIC AIRCRAFT s ACOUSTICSs DAMAGE s SOUND
TRANSMISSION ty)

THE VICINITY OF §Te LOUIS, MISSOUR], WAS

EXPOSED YO APPROXIMATELY 150 SONIC BoOMS DURING A 10=
MONTH PERIOD FROM JULY 1961 TO APRIL 1962, :
GROUND OVERPRESSURES, RANGING UP TO aBOUT 3 LB/SA -
FTy) WERE CAREFULLY MEASURED FOR A SEwlIES OF 17 UF THE :
SUPERSONIC FLJGHTSe DATA OBTAINED FROM UVER 2300
DIRECT INTERVIEWS, ANALYSES OF COMPLAINTS, ANy
ENGINEERING EVALUATIONS OF ALLEGED WAMAGE WERE
RELATED TO INFORMATION ON AIRCRAFT CUPERATIONS ANV
SONIC=B00M OVERPHRESSURE MEASUREMENTS. MOST
RESIDENTS INTERVIEWED INDICATED SOME INTERFERENCE

. WITH ROUTINE LIVING ACTIVITIES, YET LESS THAN |4

A FILED FORMAL COMPLAINTS. ALLEGED BUILOING DAMAGE
WAS SUPERFICIAL IN NATURE ANO CONSISTED HOSTLY OF
CRACKS IN BRITYLE SURFACESe THERE WERE NO REPOUKRTS

OF DIRECT ADVERSE PHYSIOLOGIGCAL EFFLCTS Ul
‘ 33
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UNCLASSIFILED

DOC REPORT BIBLIOGRARHY SeEARCH CONTROL NOe /20MO9

AD- 647 913 2071 1472 1/2 1971
EXPLOSIVES RESEARCH AND DEVELOPMENT ESTABLISHMENT WALTHAM
ABBEY (ENGLAND)

SONIC BANG SIMULATION BY A NgWw EXPLOSIVES TRCHNIWUES
)

DEC 66 7P HAWKINS 1S Je iHICKS )Y

Ae
REPTe NOe ERDE-OFFPRINT=&66/13

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN NATURE V<4yl N5U55
pl244=D SEP 17 1965

DESCRIPTORSY (#SONIC B0OM, SIMULATION), leEXPLOSIVE
CHARGES» GEOMETRIC FORMS), SUPERSONIC FLIGHTy SHOCK
WAVES, ACOUSTICS, MECHANICAL wAVES, GREAT BRITAIN ()

A STUDY OF THE FEASIBILITY OF USING EXPLOSIVES TQ
SIMULATE THE PRESSURE WAVEFORMS GENERATED AT GROUNY
LEVEL BY SUPERSONIC OVERFLIGATS LED TO THE
REALIZATION THAT IT [S POSSIBLE 7O SIMULATE WAVELFORMS
OF A WIDE RANGE OF SHAPES AND ODURATIONS USING
EXTENDED EXPLOSIVE CHARGES HAVING A HIGH LENGTH/
BREADTH RATIO. THE REPORT DESCRIBES PRELININARY
RESULTS OBRTAINED FROM USING THESE CHARGES IN SONIC
9OOM SIMULATION STUOJES, AND ENDICATES A NUNMBER OF
OTHER APPLICATIONS IN WHICH SUCH TECHNIGUES SHOW
PROMISE, Yl
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UNCLASSIFIED

UOC REPORY BIBLIOGRAPHY SEARCH CONTROL NO. /Z0MQ9

AD= 648 264 207 14 20/} 1779
BOLT BERANEK AND NEWMAN INC CAMBRIOGE MASS

PRELIMINARY EXPESIMENTAL STUDY OF EMAC PHROBE USING
ACOUSTIC SHOCK wAVERS AS REFLECTING SURFACESe ty)

DESCRIPTIVE NOTE! FINAL REPTe, NOV o63wJAN 65,
NOV 65 bép ALLENJCLAYTON He IWEINER
STLPEN De
REPTs NOe (BN=]1228
CONTRACT AF 19{s28)=40g13
PROJ! AF=s672
TASKS 647205

UNCLASSIFIED REPORT

DESCRIPTORS! (wELECTROMAGNETIC RADIAT]IONe 6ACOUSTICS),
OOPPLER RADARy METEOROLOGICAL RADAR:y COHERENT RADARS
SoNIC BOOM, RADAR CLUTTER, SIGNALS, SHOCK wAVES,
FEASIBILITY STUDIESY RADAR REFLECTIONS tu)

PRELIMINARY EXPERIMENTS HAVE BEEN MADE IN AN

ATTEMPT TO DEMONSTRATE THE FEASIBILITY OF REFLECTING
RADAR FHOM AN ACQUSTIC SHOCK WAVE. TESTS wERE
CONDUCTED USING UK RADAR (71e¢% CM WAVELENGTH)

TO YIEW SONIC BOOM SHOQCK WAVESe HOWEVERY GRUOUND
CLUTTER RAISED THE EFFECTIVE NOISE LEVEL AND
ATHMOSPHERIC TURBULENCE MaY HAVE ROUGHENED THE SHOCK
FRONY ENOUGH TO DECREASE THE RETURNED SITGNAL LEVEL
SIGNIFICANTLY; AS A RESULY, NO iNpICATION OF A RETURN
ICENTIFIABLE WITH THE SONIC 800M SHOUCK FRONT wWAS
O0BSERVEDs IT JS COMCLULED THAT THE USE OF

DIPPLER TECHNIWUES TO ELIMINATE CLUTTER AND THE UsSt
OF COHERENT INTEGRATION TO INCREASE THE eFFECTIVE
SIGNAL LEVEL ARE NECESSARY FOR THE SUCCESS OF THIS
EMAC PROBE TECHNIQUEs BRIEF THEORETICAL AND
EXPERIMENTAL STUDIES OF SHOCK WAVE SOURCLS WERE
CONDUGTEDs PROPOSALS ARE PRESENTED FOR FURTHER

DEFINITIVE EXPERIMENTSe (AUTHOR) (y)
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UNCLASSIFIED
VDC REPORT BIBL[OGRAPHY SEARCH CONTROL NGO J7LOM0Y

AD+ 65) 857 14/2 2073
ROYAL AIRCRAFTY ESTABLISHMENT FARNBOROUGH (ENGLAND)

PROPOSAL FOR A SHOLK=TUBE FACILITY TO SIMULATE SONIC
HANGS . (ot

DESCRIPTIVE NOTED TECHNICAL REPT o
*HOV 66 19P WARREN¢Co He Eo ¥

REPTs .7+ TR=66344

UNCLASSIFIED REPORT

DESCRIPTORSY (®SHOCK TUBES, SONIC BOOM) s (®SONIC BOOM,
SIMULATION}, SUPERSUNIC FLIGHT, DESIGNs AIRCRAFT, SOUND

TRANSMISSION, GREAY BRITAIN (RVR)

' THE REPORT PROPOSES THE USE OF A SHOCK=TUBE

FaclLITy TO SIMULATE SONIC BANGS FOH THE 3TUDY OF
THEIR EFFECTSe THE BASIC PHILOSOPHY OF SUCH A
FACILITY IS PROPQUNDED FROM THEORETICAL
CONSIDERATIONS, SUBSTANTIATED B8Y SOME PILOT
EXPERIMENTAL STUDIESs IT IS SUGGESTEL That A
DETAILED DESIGN OF A FACILITY BASED ON THE PROPOSALS
SHOULD NOW BE MADEe THIS WILL REQUIRE THE SOLUTION
OF A NUMBER OF TECHNICAL PROBGLENS, WHICH ARE LISTED.

(AUTHCR) tul
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UNCLASSIFIED
DDC REPORY wBLIOGHARHY SEARCH CONTROL NOe 720809

AD- 4351 899 2071 472 4/
BUREAY OF NAVAL WEAPONS WASHINGYON U C WEAPON S5YSTLEHMS
ANALYSIS DIV

WEATHER ASPECTS OF THE SONIC BOOH, (uy?

May 60 61P FISHER)DAVID ;
REPTe nNQe RRSY=£D=24

UNCLASSIFIED REPORT

DESCRIPTORS: {(eSONIC BOOM, METEOROLOGICAL PMENOMENAD»
{#SOUND TRANSMISSION, METEOROLOGICAL PHENOMENA), MACH
NUMBER, JET STREAMSs SHUCK WAVES, AIRCRAFT NOLSEo wIND,
ATMOSPHERIC TEMPERATURE s ATMUSPHERE MODELS (u)

AN EXPLANATION OF THE EFFECT OF METEQROLOGICAL
CONDJTIONS ON THE PATH OF THE SONIC BOOM [S

PRESENTED. AREAS COVERED BY SONIC BOOMS RESULTING

FROM AIRCRAFT FLYING AT VARJQUS MACH NUMBERS AND

DIVE ANGLES ARE SHOwWN, TAKING STANDARD ATMOSPHERIC
GRADIENTS INTO ACCOUNTe CALCULATIONS ARE GIVEN +UOR

THE EFFECT OF THE JET STREAM AS WELL AS ORDINARY

WINDS ON THE SONJC d00Me (AUTHOR) (ul
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UNCLASSIFILED

DOC REPORT BlBLIOGRAPHY SEARCH CONTROL NOGe 720M09

AD~- 651 907 6719
CIVIL AEROMEDICAL INST OKLAHOMA CITY OKLaA

AVIATION MEDICINE TRANSLATIONSS ANNOTATED ;
BIBLIOGRAPHY oF RECENTLY TRANSLATED MATEKIALs JV, tu) :

JAN  6é 15pP ALLEN ,MARY ELLEN iCRAIN, ,
RUTH ANN ¢ ;
MONITOR! FAd=AM 66-2 :

UNCLASSIFIED REPORT

DESCRIPTORS: (eAVIATION MEDICINE, BIoLlOGRAPHIES),

ABSTRACTS, VERTIGOs NYSTAGMUS, HYPOX1A) VISION, HiGgH :
ALTITUDE, DRUGS, HEARING, DECOMPRESSION), VESTIBULAR -
APPARATUS, BLACKOUTIPHYSIOLOGY )y HUMAN FACTORS ’
ENGINEERING, PRCPRIVOCEPTION, SONJC BOOM, ACCELERATION

TOLERANCEs SPACE PERCEPTIONy STRESS(PHYSI0LOGY) tu)

AN ANNOTATED gl 10GRAPHY OF TRANSLATIONS OF
FOREIGN=LANGUAGE ARTICLES 1S PRESENTEDe THE 25

LISTED ENTRIES ARE CONCERNED WITH STUDIES N AVIAT]ON
MEDICINE, VERTIGO AND NYSTAGMUS, PHYSICAL SGIENCE,
HYPOXJA, VISION, ALTITULE, DRUGS, BINAURAL HEARING,
TIME SHIFTSy GRAVLITY EFFECYS, PERCERT]JON,
DECOMPRESSION, AND SONIC BOOMe PROCEDURES FOR
OBTAINING COPIES OF THE TRANSLATIONS ARE INGCLUDED,

(AUTHOR) {u)
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UNCLASSIFIED

DDC REPORT BIBLICGRAPHY SEARCH GUNTROL NOUe 740MO9

AD~ 65% 30 1/2 5710 57§ 13713
2071
STANFORD RESEARCH INST KMENLO PARK CALIF

SONIC BOOM EXPERIMENTS AT EUWARDS ALIR FOKCE
BASE « {ul

DESCRIPTIVE NOTES INTERIM REPT.
JuL 67 410p

CONTRACT?! AF 49(438)~1758

PROU: SRI~ETU-4005

MONITORS NSBEQ \=67

UNCLASS{FJED REPORY

DESCRIPTORS: («SONIC BOOM, RESPONSE),
{(eREACTION(PSYCHOLOGY ), SONIC BOOM)y (*STRUCTURES, SONIC
BOOM)y ANIMALS, HUMANS, SUPERSONIC AIRCRAFT, AJRCRAFT
NQISEs PROPAGATIONY DAMAGE, ACCEPTABILITY, TESTS,
SEISMOLOGY (u!

IVENTIFIERSS SUPERSONIC TRANSPORTS (v

A SERIES OF TESTS WAS CONDUCTED IN wHICH MUMAN
SUBJECTS (LOCATED INDQORS AND OUTDOQURS) s SPECIAL

TEST STRUCTURES, ANP ANIMALS WERE E£EXPOSED TO 800MS
FROM F=104y FellDA; B-58, SR=71y AND XB=70

SUPERSONIC AIRCRAFT,) AND YHE NOISE FROM KC=135 AND
WC~1358 SUBSONIC ALRCRAFT. PHYSICAL

MEASUREMENTS WERE MAOE OF THE SONIC HOO0OM SIGNATURES,
SUBSONIC AIRCRAFT NQISEs AND THE RESPONSE OF
STRUCTURES TO THE BOOMS AND NOISEe PSYCHOLOGICAL
MEASUREMENTS WERE MAUE OF THE SUAJECTIVE
ACCEPTABILITY To SEVERAL HUNDRED SUBJECTS OF THE
BOOMS AND SUHSON]C AIRGCRAFT NOISE. UETAILS OF YrE
TEST PLAN AND PROCEDURES, AND THE RESULTS OF THE OKLTA
ANALYZED TO DATE ARE PRESENTEDe (AUTHOR) ty)
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UNCLASSIFIED
0DOC REPORT BIBL JOGRAPHY SEARCH CONTROL NGe sZUMOY9

AD= 655 6023 173 1471 573
DEPARTMENT OF COMMERCE WASHINGTON O C

S5T AN ECONOMIC ANALYSISe PART 1+ EXECUTIVE SUMMARY,
(ul

MAR 65 170Qp CONNOR»JOHN T, i
UNCLASSIFIED REPORY

SUPPLEMENTARY NOTE: SEE ALSO AD=655 604 AND AD=655
405,

DESCRIPTURSS («SUPERSONIC AIRCRAFT, LCONCMICS),
{#TRANSPORT AJRCRAFTy ECONOMICS)y FEASIBILITY STUDIES,
DECISION MAKINGe DESIGNy COSTS, AIR TRANSPORTATION,
SONIC BOOM, SPECIFICATIONS, AIRCRAFT INDUSTRY, COST
EFFECTIVENESS, ANALYSIS

TDENTIFIERSS SUPERSUNIC TRANSPORTS

-
~—

CONTENTS? AUTHORITY FOR STUDY: STATEMENT OF

THE PROBLEMI FOLICY [55UEST PACEs COMPETITION,

AND RISK=SHARING) AIRCRAFT CONSIDEREDI SUMMARY OF
RESULTS AND POLICY CONSJDERATIONS STUDY APPROACH!
AMIRCRAFT DESCRIPTIONS: ESTIMATING MARKETS FOR AIR
TRANSPORT AND AIRCRAFTI RANKING OF FROGRaM
ALTERNATIVES) ECONOMIC SIGNIFICANCE OF SONIC BOOMS

SST PROGRAM FINANCING] BALANCE OF PAYMENTS

' EFFECTS, (y)

P
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UNCLASSIFIED
ODC REPORTY BIBLICGRApPHY SLARCH CONTROL NOe /ZLOMOY

AD~ 655 604 173 1471 573
DEPARTMENT OF COMMERCE WASHINGTON 0 C

55T AN ECONOMIC ANALYSIS« PARY Je EXECUTIVE
SUMMARY, PRELIMINARY SUPPLEMENT 1, {ul

APR 65 0P CONNORyJOHN Te
UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE} SEE ALSO AD=655 603

DESCRIPTORS: {sSUPERSONIC AIRCRAFT, ECONOMICS),
teTRANSPORT AIRCRAFT, ECONOMICS), FEASIBILITY STUDIES,
SONIC 800M, CUST EFFECTIVENESS, MANAGEMENT PLANNING AND
CONTROLs ANALYSIS, COSTS, AIRCRAFT INDUSTRY (vl

I1DENTIFIERSS SUPERSONIC TRANSPORTS (yl

CONTENTS? PURPOSE AND SCOPE? PROGRAM

ALTERNATIVESS PROSPECTUS (CONTINVATIQN OF THE

55T PROGRAMy TERMINATION OF THE SS7 PROGRAM} I
COST=BENEFIT ANALYSIS(PROGRAM RANKINGs POLICY

ISSUESs SENSITIVITY ANALYSIS, COMPARATIVE CASH

FLOWS ) e {y)

T
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UNCLASSIFIED
UDC REPORT BIBLJOGRApHY SEARTH CONTROL NOe /20MO9

AD=- 4658 408 1/3 1471 573
INSTITUTE FOR DEFENSE ANALYSES ARLINGTON VA ECONOMIC AND
PULITICAL STuples vlIv

SST AN ECONOGMIC ANALYSISe PART Jlle CONTRACTOR'S
REPORTSs Cs SONIC B0OMe {y)

OESCRIPTIVE NOTE: SPECIAL REPT.,
DEC 64 150P ASHER NORMAN J» 10ZiUBAN,

STANLEY We iHAMBURGER WiLLIAM 1}
UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE: SEE ALSO AD=655 607

DESCRIPTORS: (eSUPERSONIC AIRCRAFT, ECONOMICS),
(eTRANSPORT AIRCRAFT, ECONOMICS), SONIC B00My, DAMAGE,
CGOSTS, ANALYSIS, BUILDINGS, MATHEMATICAL MODELSy COST
EFFECTIVENESS {iy)

IOENTIFIERSY SUPERSONIC TRANSPORTS fu)

THE PURPOSE OF THE STUDY IS TO ESTIMATE CLAINS

COSTS RESULTING FROM THE SONIC BOOM OF THeE $ST, AND
T0 EXAMINE TRACEQFFS BETWEEN THESE COSTS AND AIRCRAFY
OPERATING COSTS FOR VARIOUS OPERATING PRQCEDURES
DESIGNEQ TO REDUCE CLAIMS COSTS5. CLATMS FGB DAMAGE

T0 GROUND STRUCTURES COMPRISE BY FAK THE LARGEST
CATEGORY OF CLAIMSe BASED ON THE OKLAWOMA CITY

DATA, THE MAJOR JTEM OF COSY WAS ADMINISTRATI]IVE

HANDL ING OF THE CLAIMSe ACTUAL PAYMENTS FOR

ALLEGED DAMAGES WERE SMALLe THE OKLAHOMA CIlTY

CLAIMS DATA ARE REPRESENTATIVE OF THE SITUATION THAT
MAY EXIST IN THE U5 ANU CANADA DURING THE S$ST
OPERATIONS s HOWEVER, THEY ARE ALMOSYT CERTAINLY NOT
REPRESENTATIVE OF THE SITUATION THAT wWILL B8E FOUND IN
OTHER AREAS OF THE wWORLDe SST OPERATIONS SHOULD

NOYT VDAMAGE THE BASIC STRUCTURE OF REASONABLY WELL~
CONSTRKUCTED BUITLDINGSe IT IS5 NOT CLEAR THAT AN
AIRLINE (OR TRHE FEVERAL GOVERNMENTs FOR THAT

MATTER) WOULD BE LIABLE FOR SONJC BO0M DaMAGE
RESULTING FROM THE UPERATION OF A COUMMERCIAL
TRANSPORT, FLOWN IN ACCCORODANCE WITH FLIGHT RULES AND
PROCEDVRES PRESCRIBED BY TME FEDERAL GOVERNMENT (U)
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UNCLASSIFIED

ODC REPORT BIBLIOGRAPHY SLARCH CONTRQL NOes /ZUMOY

AD~ 461 840 2071 173
FEDERAL AVIATION AUMINISTRATION W#ASHINGTON O C

THE SUPERSON[C TRANSPORT; THE SONJC BOOM AND YQU,
(y?

67 40p POWERS yJOHN O+ iPOWER,
- KENNETH

it b

UNCLASSIFIED REPORY

DESCRIPTORS: (#SUPERSONIC AIRCRAFT, SoNhIC BOOM),
(o TRANSPORY AIRCRAFT, SONJC BOOM), {(*SONIC BOOM,
REVIEWS), ECONOMICSy FLIGHT TESTING, DESIGN, STRUCTURES,
STRESS(PHYSIOLQGY)s STRESS(PSYCHQLQGY) ()
IDENTIFIERSS SUPERSONIC TRANSPORTS (ul

-2‘1"‘1,-':&'.._4.1 e #L”‘g,

AN ATTEMPT wAS MADE Tgo OUTLINE THE HISTORICAL
DEVELOPMENT OF THE UNITED STATES SUPERSONIC
TRANSPORY DEVELOPMENT PROGRAM AND TO PLAGE IN PROPER 1
PERSPECTIVE THE NATIONAL SIGNIFICANCE OF THE S57
PROGRAM, THE TECHNOLOGICAL ASPECTS AND PROBLEMS OF -
THE SONIC BOOM WERE REVIEWEDe THE ACTUAL :
OVERFLIGHT SSNIC B00M PROGRAMS T0 DATE WERE REVIEWED
AND CAPSULE RESULTS WERE DISCUSSEDe (AUTHOR) (y}

b e i
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UNCLASSIFIED
ODC REPORT BlBLJOGRAPHY SEARCH CONTROL NOe /ZOMO9

ADe 46462 003 13713 20/ 172
BLUME (JOKN A) AND ASSOCIATES SAN FRANGCISCO CALIF RESEARCH
Oolv

RESPONSE OF STRUCTURES TO SONIC BOOMS PRUDUCED BY XB=-
70, 8-58 AND F=104 AIRCRAFT, BASED ON SONIC BOOH
EXPERIMENTS AT EOWARDS AIR FORCE BASE. (vl

CESCRIPTIVE NOTE: FINAL REPT,
JuL &7 378p BLUME ; JOHN As ISHARPE,
ROLAND Le IKOSToGARRISON iPROVLXIJACQUES
CONTRACT?: AF 49(e38)=1739
MONITOR: NSBEOQ 2%67

UNCLASSIFIED REPORT
DESCRIPTORS? (#SONIC BOOM, LOADS(FORCES)), (®#STRUCTURES),

ODAMAGE) s (®SUPERSONIC AIRCRAFT, SONIC BOOM),y TESTS,
BOMBER AIRCRAFT) FIGHTER AIRCRAFT, BUILDINGSy RESPUNSE,

DEFORMAT JON (Ul
IDENYIFIERS: 8+58 AIRCRAFT, 8=70 AIRCRAFT, F~]104
ATRCRAFT (u)

THE RESPONSE OF TEST STRUCTUPES AND STRUCTURE
ELEMENTS TO S50NIC BQOMS PRODUYCED RAY XxB8«70, t-58

AND F=104 AJRCRAFT WAS STUDIEDe THESE AIRCRAFT
PRODUCED SONIC BOOMS OF DIFFERENT SIGNATURE
DURATIONSs THEY WERE FLOWN AT SEVERAL FLIGHT TRACK
OFFSETS, ALTITUDES AND MACH NUMBLRS SO AS TO
GENERATE DIFFERENT OUVERPRESSURE LEVELS AND SIGNATURE
CHARACTERISTICSe FREE FIELD SIGNATURE DATA AND THe
EFFECTS OF FREE FIELD SIGNATURE PARAMETERS UON
STRUCTURAL RESPONSE WERE ANALYSED. STUDIES WERE

MADE OF THE PLATE RESPONSE (LATERAL DEFORMATION)

AND RACKING RESPONSE (IN=PLANE DEFORMATION) OF

THE TEST STRUCTURES. DAMAGE COMPLAINTS RLsSULTING
FROM THE TEST MISSIONS WERE INVESTIGATED AND THE
RESULTS ANALYSED, THE IMPLICATIONS OF THE

MAGNITUDES OF THE RESPONSES OF THE TEST STRUCTUREY
AND THE INVESTIGATION OF THE DAMAGE CLAIMS RESULTING
FROM THE YEST Mj}SSIONS ON POSSIBLE DAMAGEL CAUSED BY
SUPERSONIC FLJGHTS WERE DISCUSSED. (AUTHOR) {u)
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PDC REPORT BIBLJOGRAPHY SEARCH CONTROL NOe« /ZQMO9

ADe 662 893 13713 2071
DATACRAFYT INC GARDENA CALIF

THEORETICAL STUDY OF STRUCTURAL RESPQONSE TO NEAR~-
FIELD AND FAR~FIgLD SON]C 8OOMS, ty)

DESCRIPTIVE NOTE: FINAL REPTe | JUL=3Qp SEP 66,
0CT b6 201P WIGGINSsJOHN He o JRe}
KENNEDY »BRUCE i
REPTs NOe 3407-8
CONTRACT?S AF 49(438)=1777
PROJS AF-7908

UNCLASSIFIED REPORT

DESCRIPTORS: (eSONIC BOOMy *STRUCTURES!s INTENSITY,
MECHANICAL WAVES, FIGHTER AIRCRAFT, BOMBER AIRCRAFT,
RESPONSEs THEORY, LUADSIFORCES)» MODELS(S | MULATIUNS) (V)
IDENTIFIERSS SUPERSONIC TRANSPORTS il

THE STUDY INVESTIGATES THE DIFFERENCE BETWEEN NEAR=
FIELD AND FAR=FJELD SONIC BOOM INTENSITIES. TO 0O

SO IT DEFINES A NEW INTENSITY STANDARD, EFFECT]VE
STATIC LOAD WHICH DEPENDS ON LOAD WAVEFORM AS WELL AS
MAGNITUDEs MANY SONJC BOOM LOADING WAVEFOURMS ARE
COMPUTED FOR |9 STRUCTURAL ELEMENTS, OF VARIOQUS
TYPES, PRODUCED BY. TWO S5ST DESIGNS AS WELL AS F=

104, B=~58 AND X8=70 AIRCRAFTe [T IS CONCLUDED

THAT NEAR=FIELD B800MS ARE LESS INTENSE THAN FAR=FIELD
BOOMS, THE MAGNITUVE OF THE ulFFERENCE DEPENDING ON
THE CHARACTER OF THE WAVEFORMs THE MORE THE

WAVEFORM 15 DISTORTED FROM A SYMMETRICAL FAR~FIELD
(N=WAVE) WAVESHAPE,» THE LOWER THE NLAR=FIELVY
INTENSITYe IT J5 RECOMMENDED THAT FURTHER

THEORETJICAL STULY BE MADE IN URDER YO QUANTIFY

g RESULTS AND ISODLATE THE INFLUENGE OF SPECIFIC

. PARAMETERS ON BOOM INTENSITYe (AUTHGR) {u?
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UNCLASSIFIED
ODC REPORT BIBLIOGRApPHY SEARCH CONTROL NOe /7Z0MO9
AD= 668 942 173 207} 13713 /16
/714y
NATIONAL ACADEMY OF SCIENCES - NATIONAL RESEARGH COUNCIL
WASHINGTON O ¢
COMMITTEE ON SST«~SONIC BOOMe ty)

DESCRIPTIVE NOTES STATUS REPT.
JAN 65 3yp

UNCLASSIFIED REPQRT

g

DESCRIPTORS: (*SUPERSONIC AIRCRAFT, ®TRANSPORT
AIRCRAFT), (*SONIC BOOM, COMMERCIAL PLANES), JET
BOMBERSY STRATEGI(C WEAPONS) SHOCK WAVESy STRUCTURES

iy
S

CONSTRUCTION MATERIALS, PHYSIOLOGY, ﬁ
REACTION(PSYCHOLOGY ), PSYCHOPHYSIOLOGY s i
RESPONSE(BIOLOGY), ACCEPTABILITY (Yl %

TOENTIFIERSY B8-70 AIRCRAFT, B=88 AJRCRAFT, #SUPERSONIC %

TRANSPORYTS (vl %

FOGUR MAJOR PROBILEM AREAS ARE DISCUSSEDS (1) :g

GENERATIQON AND PROPAGATION OF SHQCK WAVES = THE 5§

\ AERONAUTICAL ASPSCTS OF THE PROBLEMS (2) ?ﬁ
: EFFECTS OF THE SQGNIC 800M ON STRUCTURES AND '%

=

STRUCTURAL MATEREALI (3) PHYSIOLOGICAL EFFECTS

OF THE SONIC BOOM: (4) BEHAVIORAL RESPONSE TO ;%
THE SONIC BOOM¢ (AUTHOR) (v) i
.

-
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UNCLASSIFILED

DOC REPORY BIBLJOGRAPHY SLARCH CONTROL NU. 72um09

U b A el s 5 b g e R

AD= 668 743 VE 2071 5/10 6/16 E

13713 B

NATIONAL ACADEMY OF SCIENCES = NATIONAL RESEARCH COUNCIL E
WASHINGTON U ¢

COMMITTEE ON SST=SONIC BOOMa ()

T

DESCRIPTIVE NOTE: STATUS REPT.
JUL 65 J6P

PRI

UNCLASSIFIED REPOURY

SUPPLEMENTARY NOTES PREPARED IN COOPERATIUN WITH
COLUMBIA UNIVe, SCHOOL OF ENGINEERING AND APPLIED
SCIENCES, NEW YORK ITye Ne Yo

E
E
kS

DESCRIPTORSS (#SUPERSONIC AIRCRAFT, ®TRANSPORT
AIRCKAFT), (®SONIC BOOM, *COMMERCIAL PLANES), DESIGN,
BUILOINGS, DAMAGE, PHYSIOLOGY, REACTIUNIPSYCHOLOGY),
SLEEP, PUBLIC OFINION) ACCEPTABILITY, PREVICTIGNS)
ATTITUDES (PSYCHULOGY by PSYCHOACCUSTICSy COSTS, LAW,
PROPAGATION, JET AIRCRAFT, SHnOCK wAVES {y)

IDENTIFIERS: OVERPRESSURE, SUPERSONIC TRANSPORYS (W

PAEN TN R

L ot L

BTN

CONTENTS: GENERATION ANO PROPAGATION OF SONIC

BOOMS = THE ALROGNAUTICAL ASPECTS OF THE SONIC 800%
PROBLEM==STATE OF KNOWLEDGEs INFLUENCE UFPON AJRFPLANE
DESIGN? RESEARCH NEEOS) STRUCTURAL RESPUNSE==STATE
OF KMOWLEDGE; PHYSIOLOGICAL EFFECTS»=INDIRECT On :
YTRIGGER® ‘EFFECTSy OISTURBANCE OF SLEEPS B
PSYCHOLOGICAL RESPUNSE==PUBLIC ACCEPTABILITY OF THE 4
SONIC BOOM (PRESENT STATUS OF KNOWLEDGEs FUTURE 3
TESTING), PSYCHOACOUSYIC EFFECTS{PSYCHOLIOGICAL
ACCEPTABILITY}» FUTURE RESEARCH; LEGAL AND
INSURANCE ASPECTS, PUBLIC RESPONSE. :

(vl 3
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UNCLASSIFLED
DDC REPORT BIBLIOGRAPHY SEARKCH CUNTRUOL NUe /ZUMUY

AD= 680 454 6716 20/
NATIONAL ACADEMY OF SCIENCEO=-NATIONAL RESEARCH COUNCIY

WASHINGTON U C COMM ON HEARING BIOACQUSTICS BIOMECHANICS

SUMMARY OF WORKING GROUP ACTIVITY FROM (952 ToO
1968 OF THE COMMITTEE ON HEARING, B8IOACOUSTICS,
AND g1ONMECHANICS, {u)l

DESCRIPTIVE NOTE! HRHISTORICAL SUMMARY |952<1968.
DEC 68 S0P
CONTYRACTS NONR-2300(US)

UNC,. ASSIFIED REPORT

DESCRIPYORS: (eHEARING, SCIENTIFIC ORGANIZATIONS),
BIOPHYS1CS, PSYCHOACOUSTICSy AUULTORY PERCEPTION, NOISE,
REACTION(PSYCHOLOGY)y AUDIOMETRY, SONAR, SONIC pOUNM,
AIRPORTS, JET ENGINE NOISE) GUIDED MISSILES, ROCKET
ENGINESs SPEECH ty)
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DDC REPORT BIBLIOGRAPHY SLARCH CONTROL NOe /LUMOY

AD- 480 800 \“nhzo/x 6719 5/10 13713
V72 E
AERGSPACE MEDICAL RESEARCH LABS WRIGHT=PATTERSON AFB E
OH10 .

SONIC BOOMS RESULTING FROM EXTREMELY LOW=-ALTITUDE
SUPERSONIC FLIGHT: MLASUREMENTS AND OBSERVATIONS ON
HOUSESY LIVESTOCK AND PEOQPLE. {u) =

DESCRIPTIVE NOTE! FINAL REPT.,
CCT 68 31P NIXONyCe We TRHILLE He Ke
tSOMMER ;He Co JGUILD,ELIZABETH
REPTe NOe¢ AMRL-TR=68~=52
PROJ: AF=723] :
TASK: 7231023

bl 3

UNCLASSIFIED REPORT

DESCRIPTORS! (#SUPERSONIC FLIGNT, LOW ALTITUDE), (®SONIC

BOOMs RESPONSE), (#STRESS(PHYSIOLUGY), SONIC dOUM),

STRESS(PSYCHULOGY), REACTION(PSYCHOLOGY )y JET FIGHTERS,

PRESSURE, STRUCTURES) ANIMALS, HUMANS, -
HOUSING(OWELLINGS), PSYCHOACOUSTICS, GLASS, RUPTURE, :
RESPONSE(BI0LOGY )y SITE SELECTIONs MILITARY TRAINING (u) :
IDENTIFIERSS Fed4C ALRCRAFT, Fe4 AIRCRAFT,

OVERPRESSURE (u)

SONIC BOOMS GENERATED BY F-4C AIRCRAFT FLYING
LOW=LEVEL TERRAIN=FOLLOWING PROFILES DURING VOINT
TASK FORCE Il OPERATIONS NEAR TYONOPaM,

NEVADA)» WERE RECQORDED UNDER AND NEAR THE FLIGHT
TRACKS) AND RESFONSES OF STRUCTURES, ANIMALS, awD
PEOPLE WERE OBSERVEODe RECORDED OVERPRESSUKES UP TU
. 144 PSF WERE ANALYZEU, CORRELATED WI1TH AvVAILABLE

' ATRCRAFT OPERATIONS DATA, AND COMPARED WITH UATA FRUM
- DIFFERENT AJRCRAFT FLYING SIMILAR PROFILES

- OBSERVATIONS OF SYRULTURESY ANIMALS, AND PEOPLE
WERE CORRELATED WiTH THE MEASURED OVERPRESSURES.
RESULTS INCLUDE ACWUISITION OF NEAR=FIELD
RECORDINGS OF OVERPRESSURES GENERATED 8Y THE F=

4Cy THE FINDING THAT SOME WINDOwW GLASS FRAGMENTS
WERE PROPELLED A SHORT DISTANCE RATHER THAN FALLING
DIRECTLY BELOW THE WINODOW, AN INSTANGE IN wWHICH Tht
MEASURED OVERPRESSURE OF A SONIC BOOM 1| MILE TO THE
SIDE OF THE TRACK FAR EXCEEVED THE PREDICTED VALUE
THE FINDING THAT LIvesTOCK {(UNDETERMINED PRIOK
EXPOSURE TO ACOUSTIC STIMULI IN THIS SETUATION) Q1D
NOT RESPONO ADVERSELY TO THE SONIC BOOMS,

LoD

Lot i
40 ty)
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOeo /2QMO9

ADe 4682 050 2074 173 1/ 2074
171
BOEING SCIENT]IFIC RESEARCH LABS SEATTLE wWASH FLIGHT
SCIENCES LASB

AN ANALYSIS OF THE POSSIBILITY OF REQUCTION OF SONIC
800M B8Y ELECTRO-AERQDYNAMIC DEVICES, (vl

SEP 68 45p CHENG,SIN~] iGOLDBURG,
ARNOLD ¢
REPTe NOs Dl=82~0764
MONITOR: OEP 347+60+00400=C6~10

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PREPARED [N CQOPERATION WITH
PRINCETON UNIVay Ne Joy DEPTe OF AEROSPACE AND
MECHANICAL SCIENCESS

DESCRIPTORS: (wSONIC BOOM, REDUCTI{ON), ELECTRIC
DISCHARGES, IONS, ELECTRONS, INTERACTIONS, POWER
SUPPLIES,y DEFLECTION, SUPERSONIC FiLOW, THRUST,
SUPERSONIC AIRCRAFTs TRANSPORT AJRCRAFT, COMMERCIAL
PLANES, WEIGHT, FEASIBILITY STUDIES, AERODYNAMIC
NOISE m

10ZRTIFIERS: SUPERSONIC TRANSPORTS (!

THE PURPOSE OF THE PAPER IS TO INVESTIGATE THE
PHYSICS OF ELECTRO~AERODYNAMIC TECHNIQUES FOR
REOUCING THE SONJC 800M AND TO DRAW CONCLUSIONS AS TO
THE UYSEFULNESS OF THE PROPOSED TECHNIGUES. AN
ANALYSIS OF THE [NTERACTION OF I0NS AND ELECTRONS OF
AN ELECTRIC DISCHARGE WITH NEUTRAL PARTICLES IN
MOVING AIR ACCORDING TO A ONE<DIMENSIONAL MODEL 1S
DESCRIBED AND ANALYZEDe A SIMPLE EXPRESSION FOR

THE CHANGE OF TOTAL STREAM THRUST BY THE ELECTRIC
WIND MECHANISM IS GIVEN. THE ELECTRIC POWER

) REQUIRED FOR MAINTAINING THE DISCHARGE IS CALCULATED.
P WITH THESE BASIC RESULTS, THE SPECIFIC POWEN
REQJIREMENT OF THE ELECTRO=~AERODYNAMIC DEVICES
PROPOSED FOR DEFLECTING THE ONCOMING AIR OF THE
SUPERSONIC TRANSPORYT IS EVALUATED YO BE OF THE ORDER
OF | WATY/DYNE (1/2 MEGAWATT/POUND FORCE}e« FOR

10% CHANGE OF BOOM INTENSITY 8Y ELECTRO*ALRODYNAMIC
DEFLECTION OF THE UNCOMING STREAM THRUST, A
COMMERCIAL SUPERSONIC TRANSPORT REQUIRES OF THE ORDER
0F THOUSANDS GF MEGAWATTS OF ELECTRIC POWERe AT

THE SPECIFIC WEIGHT OF | PQUND PER KILOWATT, CLEARLY
THE ELECTRIC EQUIPMENMT IS HBEYOND FAYLOAD CAPABILITY.
(AUTHOR) (Y}
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DDC REPORT HBIBLIOGRAPHY SEARCH CONTROL NOs /ZUMUY

AD- 682 900 _ §/4 2071 173 175
STANFORD UNIV CALIF

LEGAL ASPECTS OF AIRPQRT NOISE ARD SONIC BOOM,
PART | CHAPTERS I~Vii, {u)

FEB 68 214P ALTREE JLILLIAN Re }BAXTER,
WILL]AM Fo _
" CONTRACTS FA=o7-wA=167s5

UNCLASSIFLIED REPORT

SUPPLENENTARY NOTE{ SEE ALSO PART 1y cHAPTERS &=9,
AD=662 901+ AND PART 2y AD=682 702

CESCRIPTORS: (eLAW, ¢SONIC BOOM), (#AIRCRAFT NOISE,
*AIRPORTS)y COSTS, DECISION MAKING, JET THRANSFORT

PLANES) SUPERSONIC AIRCRAFTY tu)
ICENTIFIERSS COSY BENEFIT ANALYSIS, LAND USEs RIGHT OF
WAY ACQUISITIONs SUPERSONIC TRANSPORTS ' (u)

CONTENTS: INTRODUCTION} BASIC ECONOMICSi THE

NATURE OF AIRPORY EXTEANALIVIESS THE EFFECT OF
EXTERNALITIES ON DECISION} A THEORET]CAL ALLOCATION
OF COSTS AND BENEFITS AND SUME PRACTICAL LIHITATVIONSI

TIME=LIMITED EASEMENTS! A MUDEST STEP TOwARD i

SOLUTION} PRESENT REMEDIES FOR LOSSES CAUSED BY E

AIRPORT NQISE. (y! L
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DOC REPORT BIBLIOWRARHY SEARCH CONTROL NOs /7Z0MUY

AD= 682 901 5/4 2071 V173 i/8
STANFORD UNIV CALIF

LEGAL ASPECTS OF AIRPORT NOISE AND SONIC B0OOM,

PART I CHAPTERS VvIIil=]X, (u)
FEB 68 11L6P ALTREE LILLIAN Re iBAXTER,
WILLIAM Fo

CONTRACT: FA=67=wA~16785

b

UNCLASSIFIED REPORT N

iy

SUPPLEMENTARY NOTES SEE ALSO PARY |, CcHAPTERS |«7,
AD=»682 900+ AND PART 2, AD=682 902,

OO VO T

.
|

DESCRIPTORS: (sLAW, ®SONIC BOOM), (®AJRCRAFT WOiSE,
*AIRPORTS)y CUSTS, JET TRANSPORT PLANESY VECISION i

MAKING, SUPERSONIC AJRCRAFT (! '

TOENTIFIERS? RIGHT OF WAY ACQUISITI{ON, SUPERSONIC i

TRANSPORTS (u) !

PRESENT DIMENSIONS OF THE AIRPORT NOISE PROBLEM ARE :

DELINEATED AND PROPOSED SOLUTIONS ARE PRESENTEDe () i

B

]

i
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SLARCH CONTROL NOe /L0MOS9

40~ 682 Y02 574 20/} 173 /75
STANFORD UNJV CALIF

LEGAL ASPECTS OF AIRPORY NOISE AND SONIC BOOM,
PART 11, tul

FeEB 68 116P ALTREESLILLIAN Re iBAXTER,
WILLIAM Fe
CONTRACT: FaA=b67=WA=1675

UNCLASSIFIED REPQRT

SUPPLEMENTARY NOTE! SEE ALSO PART 1y CHAPTERS 1=7,
AG=682 900,y AND PART 1y CHAPTERS Bw9, AD=582 901

DESCRIPTORS: (eLAW: *#SONIC 800M)}, (#AIRCRAFT NOISE,
*AIRPORTS)y DAMAGE, SUPERSONIC AIRCRAFTs JET VTRANSPORT
PLANES, PSYCHOPHYSIOLOGY, COSTS (y)
IDENTIFLIERSY SUPERSUNIC TRANSPORTS (y)

TOPICS INCLUDES SONIC B80OOM PRODUCTION BY

SUPERSONIC AIRPLANEST VARIATIONS IN SONIC BOOM
STRENGTH} SOUNIC BOOM gFFECTS| iLEGAL ASPECTS OF SONIC
BOOMI INCLUDING RECOVERY FOR SONIC BOOM DAMAGE. (ul

S
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UNCLASSIFIED

DOC REPORT BB JOGRAPHY SEARCH CONTROL NO. /2UMOY

AD~ 484 806 207}
FEDERAL AYVEATION AUMINISTRATION WASHINGTON v ¢

SONIC BOOM RESEARCH {1958-19681), (y!
NOV 68 23P SANDS y JOUHNNY M+ i

UNCLASSIFIED REPORT

DESCRIPTORS ! (eSONIC BOOMy REVIEWS),y UNITED STATES
GOVERNMENT, TESYT FACILITIES, TESY METHODS, THEOQRY,
REPORTSy BIBLIOGRAPHIES tul

THE UNITED STATES GOVERNMENT HAS BEEN

ACTIVELY ENGAGED IN SONIC BOOM RESEARCH SINCE 1958 1IN
AN EFFORT TO LEARN MORE ABOVUT THIS PHENOMENON AND THE
MEANS OF CONTROLLING ITe YO THIS ENDs EXTENSIVE
TESTING HAS BEEN DONE [N THE FIELD AS WELL AS IN THE
LABORATORY ENVIRONMEMTe THIS DOCUMENT 15 A BKIEF
HISTORY OF SONIC BOOM RESEARCHe PART | PRESENTS

A CHRONOLOGICAL LISTING GF THE VARIOUS FlELL RESEARCH
PROGRAMS, TUENTIFIES THE GOVERNMENT AGENCIES

INVOLVED AND PROVIVES A BRIEF SUMMARY QF THE WORK
ACCOMPLISHEDs PART [l DESCRIBES SOME OF THE
LABORATORY EXAPERINMENTS AND THEOQRETICAL STuples
CONDUCTED UNDER GOVERNMENT SPONSORSHIPe PART

111 CONTAINS A LISTING OF PUALICATIONS RLSULTING

FROM THESE RESEARCH PROGRAMS AMp TELLS HOW THESE
DOCUMENTS MAY BE OQBTAINEDe (AUTHOR) fu)

54
UNCLASSIFIED /20mMOY

o A ek N
EENer et S i st

fivnde

o s 1

oA st




UNCLASSIFIED
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AD- 487 172 2071 1974
EXPLOSIVES RESEARCH AND DEVELOrnENT E£STAHLISHMENT WALTHAM
ABBEY {ENGLAND)

A NEwWw EXPLOSIVES TECHNIQUE FUOR SYNin 5312ING A WIDE
RANGE OF PRLSSURE WAVEFORMS IN AlIRs P8RYT 24 THE
APPLICATION OF LINEAR EXPLOSIVE CHARGES T¢ THE

SIMULATION OF SONIC BANGS, (vl
0CT 68 3ip HAWKINSISe Jeo IHICKSsJe
As

REPTe WOs ERDE=~IO/R/68
UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE: SEE ALSO PART |, AD=687 222.

DESCRIPTORS: (®©SONJC BOOM, SIMULATION), EXPLOSIVE
CHARGES) PRESSURE, OETONATION WAVES, PROPAG: TION,

ATRBURST, NOISE» KINETIC ENERGYs GREAT BRITAIN tu)
10ENTIFIERSS N wWaAVES, POINT SQURCE DISSEMINATION,
WAVEF QRNS ty?

. THE CHARACTERISTICS OF THE SO~CALLED SCNIC BANG ARE

; BRIEFLY REVIEWEDe THE DESIRABILITY, pligLDs OF

‘ APPLICATION AND ADVANTAGES OF SONIC BANG SIMULANTS
ARE CONSIOERED AND SOME POSSIBLE METHOOS OF ACHIEVING
SIMULATION DISCUSSEVDs AN ACCUUNT S GIVEN OF THE
DEVELOPMENT OF TWO TYPES OF SIMULANT USING THE
PRINCIPLES OF THE EXTENDED EXPLOSIVE CHARGE TECHNIQUE
CESCRIBED IN PART | OF THIS REPORT (gRDE 9/R/

68)¢ THEIR PROPERTIES ARE OUTLINED AND CRITERIA

FOR THEIR SUIYABILITY FOR DIFFERENT TYPES OF

, APPLICATION ARE PUT FORWARD TOGETHER WITH THE RESULTS
i OBTAINED ON APPLYING THESE CRITERIA TO THE TwO TYPES
OF LINEAR CHARGE SIMULANT DEVELOPED (aAUTHOR) tu)

55

UNCLASSIFIED /720409




UNCLASSIFIED
DDC REPORT GI8LJOGRAPHY  SEARCH CONTROL NGa /40MOY

AD- 687 175 2071
EXPLOSIVES RESEARCH AND DEVELOPMENT ESTABLISHMENT WALTHAM
ABBEY (ENGLAND)

SOME MEASUREMENTS UF THE SONIC BANGS PRODUCED AT
EXERGISE WESTMINISTERS {y)

DESCRIPYIVE NOTE! TECHNICAL MEMOaL
0CT 68 IRp HAWKINS 190 Js THICKSyJo

Ae ?
REPT e NOw ERDE=17/M/68

- UNCLASSIFIED REPORT

DESCRIPTORS: (»SONIC BO00OM, SIMULATION}, MEASUREMENT,
STANDARDS ) EXPLOSIVESs RECORDS, STRUCTURES, SMOCK WAVYES,
GREAT BRJTAIN tul

OPPORTUNITY WAS TAKEN AT EXERCISE WESTMINISTER

TO MAKE RECORDINGS OF SONIC BANG WAVEFORMS FOR USE
AS STANDARDS OF COMPARISON BY WHICH THE EXPLOSIVELY
GENERATED SIMULANT WAVEFORM UNDER QEVELOPMENT AT
ERDE COULD BE JUDGEDe A VARIATION OF THE SONIC

: BANG WAVEFORM ALONG THE AIRCRAFT TRACK, FIRST

; REPURTED IN THE USA, WAS QBSERVED IN THIS COUNTRY
FOR THE FIRST TIMEe FRUM THE RECORDED WAVEFURMS,
ENERGY SPECTRA AND LOUONESS VALUES WERE COMPUTED,
CORRESPUNDING TO THE MEDIAN AND EXTREME FORMS 0O THE
VARIATIONS 1T 15 CONCLUDED THAT (1) 7THE

SUBJECTIVE EFFECTS OF SONIC BANGS CAN VARY MARKEOLY
WITH THE LOCATION OF THE OGBSERVER ALONG THE AJRCKRAFT
TRACK, EYEN THOLUGH THE FLIGHT CUNDITIONS AND LOCAL
TGPOGRAPHY ARE CONSTANT, AN (2) THE EROE MARK

I EXPLOSIVE SIMULANT [$ VERY SUITABLE FOR THE
ASSESSMENT OF THE EFFECTYS OF SONIC 6ANGS ON BUILOING
STRUCTURESe (AUTHOW) ty)
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AD= 687 222 1971 1974
EXPLOSIVES RESEARCH AND DEVELOPMENT ESTABLISHMENT WALTHAM
ABBLEY (ENGLAND)

A NEW EXPLOSJVES TECHNIQUE FOR SYNTHESIZING A W]DE
RANGE OF PRLSSURE WAVEFORMS IN AIRe PART 1.

APPROXIMATE THEORY UF AIR BLAST FROM EXTENDED

EXPLOSIVE CHARGES ()

OCT 48 29pP HAWKINS»Se Jeo iHICKS1J

Ae 4
REPTe NGe ERDE~%/R/068

UNCLASSIFED REPORT

X
3
=

SUPPLEMENTARY NOTE: SEE ALSO 'PART 2, aD=687 172,
ALSO AVAILABLE FROM MINTECH: TIL, BLOCK "av,
STATION SQUARE, STe MARY CRAY, ORPINGTON,

KENTe B3RS 3RE.

ne

)

DESCRIPTORS: (oEXpLUSIVE CHARGES) BLAST) ¢ SHOCK wWAVES,
PROPAGATION, CONFIGURATION, AJRBURST, PRESSURE, WAVEFQRM
GENERATORS, SONIC 800M, HYDRODYNAMICS, GREAT
BRITAIN ()

A NEW TECHNIQUE FOR GENERATING AIR BLAST wAVES

USING SPATIALLY EXTENDED EXPLOSIVE CHARGES HAS BEEN
DEVISEL. IT HAS BEEN FOUND TO BE CAPABLE OF
SYNTYHESIZING PRESSURE WAVEFORMS HAVING A wiDE RANGE
OF SHAPES AND UURATIONS AND WAS APPLIEDY AMONG OTHER
THINGSs TO THE SIMULATION OF SONIC BANGS, THE
APPLICATIONS OF THE TECHNIQUE BEING DESCRIBED
SEPARATELY IN THE SECOND PART OF THE REPURT (ERDE
10/R/768)s IN TH{S FIRST PART OF THE REPORT A
PHENOMENOLOGLICAL THEORY OF TnHt AIR BLAST £RUM SUCH
CHARGES IS DEVELOPEVD UNDER CERTAIN SIMPLIFYING
ASSUMPTIONSs THESE ASSUMPTIONS ARE FIRSTLY THAT

THE GIVEN SPATIAL DISTRIBUTION OF EXPLOSIVE MAY BE
REOUCED TO AN EQUIVALENT LINEAR DISTRIBUTJON N THE
LINE=OF«SIGHT BY MAKING AN EXTENSION OF THE 'ENEKGY
HYPOTHESISY COMMONLY APPLIED TO THE CASE OF
SPHMERICALLY SYMMETRIC EXPLOSIONSs SECONDLY, THIS
LINEAR DISTRIBUTJION [S IN TURN REGARDED AS AN
INFINITE SEY OF ZLEMENTARY LINEAR CHARGE ELEMENTS :
GENERATING ACOUSTIC WAVELETS THE COMBINED EFFECTS OF
WHICH ARE QBTAINED 4Y LINEAR SUPERPOSITION. FOR

SUCH A MGDEL OF (HME AIR YLAST PROCESS, THE PRESSURE
WAVE 1M THE Fak FIELD MAY BE REPRESENTED EXACTLY IN
TERMS OF AN ASSUMED 5,/AFE OF ELEMEN™ WAVEFORMe :
{AUTHOR) ty?

m
Lo, “‘_‘J.‘\J.
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AD~ 687 49) 1 /3 2041 20/4 171
ARA INC WEST COVINA CALIF

GAP EFFECTS OF A SHARP EDGED DELTA wING AT
SUPERSONIC SPEEDS, (ui

FEB 69 58P MAZELSKY yBERNARD 3IGHAQ,CHIA-
CHUN $SHEN,CHENG«CHUNG

REPYe NOe ARA=}U2

CONTRACTS FH4620«5B8=C~qli2?

PROJ! AF=9781

TASK: 978101

HONITOR: AFOSR 69~0846TR

UNCLASSIFIED REPORT

DESCRIPTORS! (sWING SLOTS, SONIC BCGOM)s (eSONIC BOUM,
DELTA WINGS), (*DELTA WINGS,y SUPERSONIC
CHARACTERISTICS), LEADING EDGES, MODEL TESTS, LIFT,
DRAGy, CAMBER, REYNOLDS NUMBER, PRESSURE: SHOCK WAVES)
PITCH(MOTION), SWEPTDBACK WINGS, ANGLE OF ATTACK (y)
T0ENTIFIERSS LIFT DRAG RAT!IO, SHARP BODIES (vl

SONIC BOOM MEASUREMENTS WERE CONDUCTED TO EVALUATE 2
THE EFFECTS OF A LEADING SLAT WITH VARIQUS DEGREES OF 13
CAHBER AND GAP SIZ2E BETWEEN THE SLAT AND THE MAIN 33
WING ON A 70 DEG SWEPT DELTA WING AT SUPERSONIC
SPEEDSe THE MOOEL WAS SIZED FOR SoNIg BOOM
MEASUREMENTS IN A WIND TUNNELs IN ADOITION TO

THESE MEASUREMENTSs THE MODEL WAS INSTRUMENTED WITH
SEVERAL PRES3URE TAPS FOR INDICATING THE FLOW THROVGH
THE GAPe AS A SEPARATE WIND TUNNEL ENTRY, FORCE
MEASUREMENTS WERE ALSO TAKEN TO INDICATE THE EFFECT
OF THE CAMBERED €LAT ON THE PITCH STABILITY AND LIFT~
DRAG RATIO. DUE TO THE SMALL SIZE OF THE MOREL
REQUIRED TO MEASURE THE SONIC BOOM, THE GAP
CONFIGURATION WAS SUCH THAT THE AJRFLOW WAS NORMAL TO full
THE WING SURFACEe FOR OPTIMUM LIFT AND DRAG L
PERFORMANCE , THE GAP SHOULD BE DESIGNED SUCH THAT THE i
FLOW FROM THE UPPER SURFACE SHOULD HBE TANGENTIAL TO
THE UPPER SURFACE- A SECUND MODEL HAS BEEN
CONSTRUCTED TQ EVALUATE THE LIFYT-DRAG PROBLEM &
SEPARATELY BY INCKEASING THE SIZE OF THE MOOEL SUCH i

THAT THE PROPER GAP CONFIGURATIONS CAN 8t FABRICATED. 2
REGARDLESS OF THE NON=OPTIMIZATION OF THE GAPS, THE i
FOLLOWING RESULTSG WERE ESTABLISHED ®BY THIS PHASE OF I

THE PROGRAMe (1) THE EFFECT OF CAMBER RESULTS 3
IN AN INCREASE IN (L/DIMAXe (2) THE EFFECT 8r
OF REYNOLDS NUMBER ON (L/DIMAX IS NEGLIGIHLE £
WHEN THE GAP 5 CLOSEDs HOWEVER, FOR A VERY SMaALL i
GAP 58 (u) 3
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AD= 689 844 20/1 S/10
STANFORp RESEARCH INST MENLO PARK CALIF

PSYCHOLOGICAL EXPERIMENTS ON SONIC BOOMS CONDUCTED
AT EDWARDS AIR FORCE BASE. (y)

DESCRIPTIVE NOTE! FINAL REPT.
AUG 68 1190 KRYTER Ko Ae (JOHNSON,P.
Je 1YOUNG,Je Re i
CONTRACT AF 49(6381=1758
PROJ! SRI-ETU=4s06%

UNCLASSIFIED REPORT

DESCRIPTORS: (eSONIC ©00My *PSYCHOACOUSTICS)y AIRCRAFT
NOISE, ACCEPTABILITY, INTENSITYs» AUDITORY PERCEFTION,
SUBSONTIC CHARACTERISTICSy SUPERSONIC AIRCRAFT), wWEATHER,
STRUCTURES, RESPFOQNSE 'R

A SERIES OF TESTS WERE CONRUCTED IN JUNE 1946 AND
OCTORER 1966 TO JANUARY 19487 IN wWHICH HUMAN

SUBVETTS {LOCATED INDOORS AND QUTDOURS)s AND

SPECIAL TEST STRUCTURES WERE EXPOSEL TO BUOMS FRON
F=a104y Fm106, B-88s SR=71, AND XB=70

SUPERSONIC AIRCRAFT, AND THE NOJSE FROM KC=136 AND
WC-1358 SUBSONIC AIRCRAFTs PHYSICAL

MEASUREMENTS WERE MAODE OF THE SONJC 800M SIGNATURES,
SUBSONIC AIRCRAFT NOJSE, AND THE RESPONSE OF
STRUCTURES 10 THE BOOMS AND NOISE. PSYCHOLOG|CAL
MEASUREMENTS WERE MADE OF THE SUBJECTIVE
ACCEPTABILITY VO SEVERAL HUNDRED SUBJECTS QF THE
BOOMS AND SUBSONIC AIRCRAFT NOISE. DETAILS OF Tre
TEST PLAN AND PROCEDURESy AND THE RESULTS OF THe DATA
ANALYZED AKE PRESENTED. (AUTHOR) (u)
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AD= 491 212 2071
STANFORD RESEARCH INST MENLO PARK CALIF

CALCULATED UNDERWATER PRESSURE LEVELS FRUM SONIC
BOOMS »
DESCRIPTIVE NOTE: INTERIM REPTe NOW 8,
DEC 67 17p SAWYERSIKENNETH Ne 3
CONTRACT! AF 49(638)1=1496

UNCLASSIFIED REPORT

DESCRjPTORS: (eCOMMERCIAL PLANES, SONJC BOOM), (®5QUND

TRANSMISSIONy UNDERWATER) s SUPERSONIC AIRCRAFT, uetl
TRANSPORT PLANES, ubT PLANE NOISty PRESSURE
IDENTIFIERSS eNOISE POLLUTION, SUPERSQONIC
TRANSPORTS

THE UNJERWATER PRESSURE LEVELS HWAVE BEEN COMPUTED
FOR TWO *TYPICAL' SONIC B00MS WITH AMPLITUDES OF 245
PSF+ THE BOOMS HAVE PERIOQODS OF Oe¢i AND Oe¢3 SEC AND
GROUND SPEEDS OF 1500 ANMD 2,500 FT/SEC
RESPECTIVELY., THE COMPUTED LEVELS ARE COMPARLD

WITH AMUIENY LEVELS FROM VARIOUS SOURCESe IT wOuwLD
APPEAR THAT AT FREWUENCLIES TO wHicH THE ACOUSTIC
RECEPTORS OF UNDERWATER ANIMALS ARE MOST SENSITIVE,
THERE ARE OFTEN ACUUSTIC SIGNALS [N THE OCEAN THAT
EQUAL OR EXCEED THE SiGNALS DUE TO SONIC 800CMS
FALLING ON THE SURFACE OF THE OCEANs (AUTHOR)
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AD= 491 H9% 5/3 13713 2074 w2
STANFORD RESEARCH INSY MENLO PARK CALIF

REPORYT ON DATA RETRIEVAL AND ANALYSIS OF USAF SOnIC
300M CLAIMS FILES, (ETR)

DESCREIPTIVE NOTE: TECHNICAL REPT., ’
SEP &7 183p GRUBB ,Ce Ac IyAN ZANDT, .
Je Eo IBOCKHOLTsde Lo B
REPTe NOeo TRwy
CONTRACTY: AF 49(5638)=1496
PROJ: SRI=~ETU~5397

UNCLASSIFLED REPORT é

DESCRIPTORS: {®SONIC BOOM,; DAMAGE), (#BUILDINGS,
UAMAGE) s (®DAMAGE, *COSTS)i,y (#INFORMATION RETRIEVALS
SONIC BOOM), AIr FORCE, STRUCTURAL MEMBERS, STATIaTICAL
ANALYSIS, URBAN AREAS) DECISION waKInNG, DATA PROCLSSINGS
GLASS ful

IDENTIFIERS: oCLAIMS), eNGISE POLLUTION (Ul

_ GENERALLY s ABOUT THREE-FOURTHS OF &Ly ALLEGED

' CLAIMS FOR UAMAGE INVOLVED SINGLE FAMILY STRUCYURES.
COMMERCIAL STRUCTURES ACCOUNTED FOR ONE=SIXYH OF
THE CLAIMS WITH MULTIFAMILY STRUCTURES) AUTOMOBILES
MISCELLANEOUS STRUCTURES, AND PEOPLE AND ANIMALS
CONSTITUTING LESS THAN 10 PERCENTes THE STRUCTURES
WERE 89 PERCENT OWNER OCCUPIEDs 90 PERCENT IN FALIR=-
TO~SOUND COMDITIONs 90 PERCENT OF ONE AND TWU
STORIES, AND ABGUT S0 PERCENT BUILT AFTEN WORLD
WAR 11+ GLASS, PLASTERs AND 'OTHER®' TYPLS OF

) DAMAGE WERE ALMOST EQUALLY CLAIMED IN SINGLE FAMILY

‘ RESIDENGESY HOWEVER, GLASS WAS dY FaR THE FREOUMINANT
TYPE IN COMMERCIAL STRUCTURES=+~78 PERCENTs THE

. AVERAGE PAID CLAIM ALLEGED UVAMAGE OF 893, THOUGH

A PAYMENT AVERAGED $72s OF ALL CLAIMS, THE

' PROPORTIONS OF SINGLE FAMILY PALD AND DENIED CLAIMS
WERE ABOQUT THE SAMEe ON THE OTHER HAND) CLAIMS FOR
COMMERCIAL AND MULTIFAMILY STRUCTURES WERE MORL
LIKELY TO BE PALD=-=TWO TO THREE TIMES MORE LIKELY FUR
COMMERCIAL ESTABLISHMENTS ANp 2% TO0 50 PERCENT MORE

LIKELY FOR MULTIFAMILY STRUCTURESe (AUTHOR) tu)
{
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AD~ 492 340 173 2041
CORNELL UNIV JTHACA N Y

REDUCTION OF SONIC B800M BY AZIMUTHAL REDISTRIBUTION
OF OVERPRESSURE, {u)

JUul 68 8P GEORGE JAs Re
CONTRACT? AF 49(4638l=1246, NGR«IZI~010=(54

UNCLASSIFIED REPORY
AVATILABILITY! PUBe IN AJTAR UNLey V7 N2 P29i+298
FEB &9
SUPPLEMENTARY NOTE: REVISION OF REVOKTYT OATED 22 MAR
48e¢ PRESENTED AT THE AIAA/SAERUSPACE SCIENCES
MEETING (6TH), NEW YORK CITY, 2224 JAN 68 AD
PAPER 68w]159.

DESCRIPTORS: (#SUPERSONIC AIRCRAFT, SONIC B00M)y (%SONIC
BOOM, FLOW FIELDS), SUPERSONIC FLOW, PROPAGATION, LIFT,
WAKEy APPROXIMATIONIMATHEMATICS), SLENDER BODIES,
INTEGRAL TRANSFORMS» QUADRUPOLE MOMENT T

THIS PAPER ANALYZES THE POSSIBILITY OF

REDISTRIBUTING PART OF THE THETA VARKIATION OF &
SUPERSONIC AIRCRAFT*S PRESSURE FIELU 10 WEDUCE THE
SONIC BOOM OVERPRESSURE FELTY BELOW THE AYRCRAFT

YHE EFFECTS OF MULTIPOLE CONTRIBUTIONS TO THE FLOW
ARE ANALYZED IN DETAILe IT 1S5 SHOWN THAT MULTIPOLE
CUNTRIBUTIONS CAN BE IMPORTANT EVEN IN THE FAR FlgkD
AND CONCEPTS FOR EFFICIENTLY EXCITING THEM ARE
DISCUSSEDes PHYSICALLY POSSIBLE MULTIPOLE
DISTRIBUTIONS CAN B USED TO REDUCE THE BOOM, Bur THE
CONTRIBUTION OF LIFT TO THE 300M CAN USUALLY QE
REQUCED ALTHOUGH NEVER ELIMINATED IN THIS MANNERS

THE WAYE DRAG CHANGES ASSOCIATED WITH THE FLOW
MODIFICATIONS ARE ALSO TREATEDe SOME SPECIFIC
NUMERICAL RESULTS ARE GIVEN DEMONSTRATING BOOM
REDUCTION AND WaAVE DRAG CHANGES FOR A SPECIFIC
SUPERSONIC TRANSPORT DESIGNe WORK STILL REMAINS TO

BE DONE ON THE DETAILS OF CONFIGURATIONS TO BE USED
TO PRODUCE THESE MULTIPOLE EFFECTS AND ON THEIR
YORTEX AND SKIN=FRICTION DRAGe {AUTHOR) (u)
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ADe 492 %0 1/3 207
ARMY ELECTRONJCS COMMAND FORT MONMOUTH ®N J INST FOR
EXPLORATORY RESEARCH

LENGTHENING 0F SHOCK WAVEFQRMS CAUSE, 8Y THEIR
PROPAGATION TO HIGH ALTITUDES, (u)

JAN 69 \P DANIELS)FRED pe

UNCLASSIFIED REPORT
AVAILABILITY! PuBe IN THE JNLe OF THE ACOUSTICAL i
SOCIETY OF AMERJICA» V45 Nl P241~242 JAN 69 E

DESCRIPTORS! (eSUPERSONIC AIRCRAFT, SUPERSONIC FLIGHT),
(eSCNIC BOOM, SHOCK WAYES), ACOUST]CS, PROPAGATION,
UPPER ATHMOSPHERE, NUMERICAL ANALYS!1Ss SOUND (Ul :

TUENTIFIERSS N WAVES tul .

|
Al

EXPRESSIONS ARE GIVEN FOR THE LENGTHENING OF SHOCK
WAVEFORMS THAT IS CAUSED EY THEIR TRAVEL UPWARDS TO
HiGH ALYITUDES. WUMERICAL VALUES ARE COMPUTED FOR
SPECIFIC EXAMPLES AND PRONODUNCED LENGTHENING OF THE
WAVEFORM IS FOUND TO OCCURe [N PARTICULAR, THE N
WAVE FRQOM A SUPERSON]C TRANSPORT (SST) 15 =
LENGTHENED TO A POINT WHERE IY MAY wE A SOURCE OF =
INTERFERENCE TO GEOPHYSICISTS OQUSERVING INFRASOUND OF :
NATURAL ORIGINs (AUTHOR) (u)
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AD« 693 132 8713 8/1} 2071
A1R FORCE CAMBRIDGE RESEARCH LABS & @ HANSCOM FlelLD
MASS

ON THE APPLICATION OF AIR=COUPLED SEISMIC

WAVES. 1TR)
DESCRIPTIVE NOTE: ENVIRONMENTAL RESEARCH PAPERS NOe 3029
JUL 69 43P CRONLEYFRANCIS Ae 305S1NG,

HENRY Ao i

REPTe NO» AFCRL=69=C312
PROV: AF=76439
TASK s 763904

UNCLASSIFIED REPORT

DESCRIPTORS! (SROCKET ENGINE NOISE, ®SEISHMIC WAVES)»
{eSEISMIC WAVES, S0OILS)y (eLANDING FIELDS, CRACK
PROPAGATION) y PLAYAS, CRACKS, SONIC BOOM» AIRBURST,
LANDING FIELDS, 501k MECHANLICS tul

IDENTIFIERS: Fe=l ENGQINES (vl

SEISMIC MEASUREMENTS TAKEN ON ROGERS LAKE

PLAYA, EDWARDS AFBs CALIFORNIAY WEREL PRUOMPTED

3Y A CONCERN THAT GROUND VIBRATIONS gXCITED 8Y Fe1l
ROCKET ENGINES MIGHT AFFECT THE ROLE OF PLAYA
CRACKINGs "4ESE MEASUREMENTS RELATE TO OTHER AIR
FORCE INTE .5T75e SPECIFICALLY, THE NOTE
CHARACTERIZES SEISMIC WAVES LXCITED BY F=1 ROCKETS)
SONIC BOOMS, AND ATMOSPHERIC EXPLOSIONS Y03

(1) PLAYA LANDING AREAS}H (2] GROUND

CONDITIONS AFFECTING SUNIC BOOMS AND ROCKET FIRINGS
SENSED IN BUJLOINGSE (3) DETECTION OF ACCOUSTIC
SOURCES USING SEISMIC SYSTEMSI (4) THE PLAYA'S
SELECTIVE DISTORTION OF ACOUSTIC WAVE
CHARACTERISTICS? AND (5) CONSIDERATION OF A

PLAYA SEISMIC ALARM SYSTEMe (AUTHOR) (u)

64
UNCLASSIFIED /10GM0Y




UNCLASSIFIED
OUC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /7£E0MUY

AD= 693 %64 207} 173
OFFICE OF NAVAL KESEARCH LONDON (ENGLAND)

AGARD MEETING ON *AIRCRAFT ENGINE NOISE AND SONIC
BUOM,? FRENCH=GERMAN RESEARCH INSTITUTEs STe
LOUIS, FRANCE. (ul

DESCRIPTIVE NOTE S CONFERENCE REPT e,
AUG 69 21p BOVERIE+RICHARD Te
REPTe NO® ONRL=C=11"69

UNCLASSIFIED REPORT

ik da el o582

DESCRIPTORS! (SAIRPLANE ENGINE NQISEs #SYMPOSIA)
{*SONIC BOOM, SYMPOSIA}, SOUND TRANSMISSION, REDUCTION,
BUILDINGS, DAMAGE, JET ENGINE NOJSEs SHOCK WAVES,
PROPAGATION, TURBOFANW ENGINES, SIMULATION (y)

IVENTIFIERS: NOISE POLLUTION ty)

o sl oitbe A

il

AN ANNOTATED (ISTING IS GIVEN OF PAPERS PRESENTED
DURING THE FOLLOWING SEVEN SESSIONS: SURVEY AND

REVIEW PAPERS; ENGINE NOISE GENERATIONG SONIC
BOUM-«~GENERATION AND PROPAGATIONG: ENGINE NOISE
REDVUCTION? ENGINE NOISE SONIC BOOMS REAYL

AIRCRAFT NOISE. (Yl

Lt i Lt Sy 2

bt gl e

s bl e

i
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AD= 497 190 207} 21/7% 173
ADVISORY GROUP FOR AERQGPACGCE RESEARCI AND DEVELOPMENY
PARIS (FRANCE)

AIRCRAFT ENGINE NOISE AND SONIC BoOOM, y)

DESCRIPTIVE NOTE! CONFERENCE PROCEEDINGSs
HAY 69 565P
REPTe NOe AGARD=CP=42

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTEY PRESENTED AT THE JOINT HMEETING OF

THE FLUID DYNAMICS PANEL AND PROPULSION AND

ENERGETICS PANEL {33r0D)y SAINT=LOU]IS, FRANCE, .
27-30 MAY 69 NATO FURNISHED. -

DESCRIPTORS: ({(#AJRPLANE ENGINE NOISE, #SYMPOSIAIl,
(@SONIC BOOMy SYMPOSIA)s (9AIRCRAFT NQISE, SYMPOSIA),
TURBOFAN ENGINES, REDUCTION, AIRFORTS, DESIGN,
PSYCHOPHYSIOLOGY, SHOCK WAVES, JET PLANE NOISE,
ATHOSPHKERESy SIMULATIONs JET TRANSPORT PLANES (Y

IDENTIFIERSE (=95 AIRCRAFT, C~5A ALIRCRAFT (ul

THE REPQORT INCLUDES! REVIEW PAPERS DEVOTED
RESPECTIVELY TO THLE PHYSICS QF NOISEs SOME LEGAL
PROBLEMS RELATING TO SONIC B0OM, ALRPORT DESIGN AND
ORPERATION FOR MINIMIZING EXPOSURE TO NQISE, THE
EFFECTS OF ALRCRAFT NOISE AND SONIC BOOM ON GROUND
STRUCTURES )y HUMAN RESPUNSE TO SONIC BOOMS, AND
SPECTALIZED ASPECTSy THEORETICAL AND EXPERIMENTAL, OF

AIRCRAFT ENGINE NOISE OR SONIC B800OMe (AUTHOR) (u)
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AD= 497 478 173 573
FEDERAL AVIATION ADMINISTRATION WASKINGTON D C OFFICE OF
SUPERSONIC TRANSPONRT DEVELOPMENT

SUMMARY OF CURRENT ECONOMIC STUDIES OF THE UNITED
STATES SUPERSONLIC TRANSPORT. (y)

SEP 69 50p
UNCLASSIFJED REPQRY
DESCRIPTORS: (eSUPERSUNIC AIRCRAFT, SgCONOMICS), (eJET

TRANSPORT PLANES, #CUMMERCIAL PLANES), AIR TRAFFIC, AIR
TRANSPORTATION, AIRCRAFT INDUSTRY, PREDICTIONS, SONIC

BooM, FEASIBILITY STUDIES {yl
JOENTIFIERST INVESTMENT RETURNS, *SUPERSONIC
TRANSPORTS tu)

THE THREE STUDIES DISCUSSED IN THE REPORT PROVIDE A
RANGE IN THEIR BASE CASE 1990 MARKEY ESTiMATES FOR
THE $ST UNDER SONIC B0OM RESTRICTIONS FRCOM 500 T0

BOO ALRPLANES. THE LOW MARKET ESTIMATE OF 50U

$5T'S, THE FAA BASE CASE, 15 SUFFICIENT TO eNaBlLE

THE GOVERNMENT T0O RECOVER ALy OF 1TSS INVESTMENT FOR
DEVELOPMENT AND CONSTRUCTION OF TWO PROTOTYPES PLUS A
SMALL RETURN. THE BASIC CONCLUSION 1S THAT THE
PROGRAM IS NOT ONLY ECONOMICALLY VIABLE ouUT
REASONABLY PROFITABLE TO ALL PARTICIPANTS OVER A WIDE
RANGE UF ASSUMPTIONSe (AUTHOR) (W)
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- ' AD= 498 398 &/4 20/} 173
SANYA CLARAR UNLIV CALIF

THE RQAR, THE WHINE, THE B0O0M AND THE LAWS SOME
LEGAL CUNCERNS ABOUT THE 55T, {ul i

69 40p HUARDLEQ Ae

el b TR v S St e b D

- UNCLASSIFIED REPORT

i AVATLABILITY! PUBe IN SANTA CLARA LAWYER, V9 N2

- PLB9=226 1969,

SUPPLEMENTARY NQTE: SPONSGRED BY NATIGNAL AERONAUTICS
AND SPACE ADMINISTRATION, WASHINGYONe De Co

et 41 B Y e
o IR e 1 i,

- DESCRIPTORS: (eLAaw, *SONIC BOOM), (#JET THRANSPORT
PLANES, 6CUMMERCIAL PLANES)) (e¢SUPERSONIC AIKCRAFT,
WAW) e JET PLANE NOQISE, JET ENGINE NOISEs AIRPORTS,

AIRCRAFT INDUSTRY, RLACTIONIPSYCHOLOGY! ty) P
TDOENTIFIERSE NOLISE POLLUTIONy eSUPERSONIC E!
TRANSPORTS (JVR) '

THE INQUIRY SHOWS THAY SUPERSONIC AIRPLANES MAY
BRING ABOUT A CHANGE IN THE WUANTITY OF AIRPORY
NOISE, BUT THEY ARE NOT LIKELY YO AFFECT THE QUALITY
- OfF THAT NOISEe IT SEEMS UNLIKELY THAT THE SSTS

! WiLL TRIGGER RADICAL REFORMS IN THE LEGAL RULES
APPLICABLE TO AIRPURT NOISEs HECAUSE THEY SIMPLY wWilktL
NOT MAKE A RADICAL PHYSICAL CHANGE IN SUCH NUISEs
THE AIRPORT NOISE PROBLEM CRIES OQUT FOR A CURE
WITHOUT THE 58T, AND THE ADVENTY OF THAT TYPE oOF
AIRCRAFT WILL NOT INPROVE THE SITUATIONy BUYT IT Wikl
NOT MAKE 1T HMUCH WURSE EITHERe REFOHM OF AIRPORT®
LAW wWilky NOY FIND ITS RAISON D'ETRE IN THE S$ST AND
REFORMERS MUST SEEK THEIR IMPETUS ELSEWHERE

{AUTHOR) ()
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DDC REPORT B1BLJOGRAPHY  SEARCH CUNTROL NOe /720M09

AD~ 699 6%7 2071
TORONTO UNIV (ONTARIOQ] INST FOR AERUSPACE STUDIES
AERODYNAMIC NOISE, tul
69 451p RIBNER ) He S

CONTRACT: AF=AFOSR=-1423=58
MONITOR: AFOSH 70=C1777TR

UNCLASSIFIED REPORY
AVATLABILITY: PAPER COPY AVAILABLE FROM TORONTO
UNIVe (ONTARIO)s 515400«
SUPPLEMENTARY NOTES PRESENTED AT THE PROCEEDINGS OF
AFOSR=-YTIAS SYMPOSIUM, TORONTO (ONTAKIO)» 20=21
MAY 68+

DESCRIPTORS: (eAERODYNAMIC NOISE, eSYMPQSIA}s JETS,
SOUNDARY LAYER, AXIALLY SYMMETRIC FLUWy PRESSURE,
IMPACT, PANELS, ATMUSPHERES) DUCTS, $SmOCK WAVES,
AIRFLANE ENGINE NOISE, PROPELLER NOISEs SONIC BUOM,
CANADA {y)

IDENTIFIERS: NOISE POLLUTION ty)

CONTENTS: JETS AND NOI!SE} THE DEVELOPMENT OF
ENGINEERING PRACTIGCES IN JET, COMPRELSSOR, AND
BOUNDARY LAYER NOIJE} SCALES PERTINENTY TO NOISE
GENERATION FROM A JETS ESTIMATION OF THE [INTENSITY
OF NOISE RADIATEY FROM A SUBSONIC CIRCULAR JETS
GENERAL METHOD FOR CALCULATING THE SOUND PRLSSURE
FIELD EMITTED By STATIONARY OR MOVING JETSY JET
NOISE AT VERY LOW AND VERY HIGH SPEED: AN
INVESTIGATION GF THE NEAR NOISE FIELUS UF A CHOKED
AX1=SYMMETRIC AIR JET: NOISE FROM UNDEREXPANUDED
AXISYMMETYRIC JEY FLOWS USING RADIAL JET FLOw
IMPINGEMENT S THE RESPONSE OF A SIMPLE PANEL TO THe
3 PSEVDO=SOUND FIELD OF A JET? ATMOSPHERIC ABSORPTION
§ OF NOISES] ATTENVATION UF SOUND I SUFT=WALLED
- CIRCULAR DUCTS! FLOW PERTURBATIONS GENERATED BY A
A SHOCK WAVE INTERACTING WITH A ENTROPY WAVE:P TRENUS
' IN BOUNDARY LAYER NOISE RESEARCH] A REVIEW OF THE
SOUND=GENERATING MECHANISMS IN AIRCRAFT=ENGINE FANS
AND COMPRESSORS! DISCRETE NOISE GENbrnATION AND
PROPAGATION BY A FAN EMGINE: A THEORETICAL STUDY uf
HELICOPTER ROTOR NOISE: A STUDY OF PROPELLER NOISE
RESEARCH! REVIEW OF SONIC BOOM THEORY? RECENT
RESULTS OF SONIC BOOM RESEARCHT SONIC BANG
SIMULATION BY EXPLOSIVES: SECOND=-QORDER WAVE
STRUCTURE~=PLANAR FLOWS? ANU LIFTING AERUDYNAMIC
CONF IGURATIONS wlTH NO SONIC BOOM, {u)

69 i
UNCLASSIFLED /Z0M0Y 2




UNCLASSIFIED
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AD~ 699 918 20/1 1/2
DEPARTMENT OF TRANSPORTATION WASHINGTON U C LIBRARY

SERVICES D1V

AJRCRAFT NOISE AND SONIC BOUMe SELECTED

REFERENCES . (u?

DEC 49 46p
REPTs NOeo BIBLIOGRAPHIC LIST=2

UNCLASSIFIED REPORT

DESCRIPTORS: (#S50NIC BOOM, *BiBLIOGRAPHIES) ) (SAIRCRAFY
NO1SE, BIBLIOGRAPHIES), MEASUREMENT . CONTROL REDJUCTLION
STRUCTURES, RESPONSE. REACTION(PSYCHOLOGY ), AIRPLANE

ENGINE NOISE» LAW
IOENTIFIERSY oNOISE POLLUTION

tu
{u!

CONTENTS! BIBLIQFRAPHIEST AIRCRAFT NQISE
(GENERAL, MEASURENENT, CONTROLs HUMAN
RESPONSE) S SONIC 800M (GENERAL, GENCRATLION
AND PROPAGATION, REVDUCTION HUMARN RESPONSE,
STRUCTURAL RESPONSE MISCELLANEQUS EFFECTS)

LEGAL ASPECTS: (u!

70
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PDDC REPORT BIBLJOGRAPHY SEARCH CUNTROL NOe /20MOY

AD~ 700 225 2071 1/4
ADVISORY GROUP FUR AEROSPACE RESEARCH AND DEVELOPMENT
PARIS (FRANCE)

Kbt i A A i

TECHNICAL EVALUATION REPORT (N AGARLD SPECIALISTYS!
MEETING ON AIRCRAFT ENGINE NOISE AND SOWRIC BOUM, {tu)

4
3

JAN 70 9P SEARS yWe Re
REPTs NOs AGARD=ADVISORY~22

UNCLASSIFIED REPOQRT

S i b

Lt

SUPPLEMENTARY NQTE: NATO FURNISHED.

CESCRIPTORS: (wAIRPLANE ENGINE NOISE, REVIEWS), (#SONIC 3
BOOM, REVIEWS), AERVOYNAMIC NOISEs REDUCTIONs ENGINE ' 3
NOISEs DESIGH (y) 3
IOENTIFIERSS: EVALUATION (u)

THE MEETING JUSTIFIED THE TERM *SPECJALISTS' IN ITS E
TITLEs ONE RECEIVED THE IMPRESSION THAT ALL

PRESENT WERE TRULY KNOWLEDGEABLE IN YHIS IMPORTANT
FIELD OF TECHNOLOGY ANV THAT THEIR EXPERTISE SPANNED
A BROAD RANGE FROM THE HIGHLY MATHEMATICAL TO Tri
SEVERELY PRACTICALe THE MIXING OF PROPULSION AND
FLUID=DYNAMICS SPECIALISYS WAS EMINENTLY SUCCESSFULG
THE DIVIDING LINE BETWEEN THE CATEGORIES WAS NEVER
VISIALE. CLEARLY, MUCH IMPORTANT INFORMATION wAS

IR o
o ko i -, L

EXCHANGED THROUGHOUT THE MEETINGe (AUTHOR) (u) E
. 71 :
uncLassiFieo /20M09 :
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AD-. 701 884 2074 20/} 1/
DEUTSCHE FORSCHUNGS= UND VERSUCHSANSTALT FUER LUFT= UND
RAUMFAHRT € V AACHEN (WEST GERMANY)

DIE THEOQRIE DER KNALLAUSBREITUNG InN EINER
GESCHICHTETEN ATMOSPHAEKE (THE THEORY OF SHOCK

WAVE PROPAGATION IN AN ISOTHERMAL

ATMOSPHERE ) ¢ (y)

0CT 88 Lip STUFF4Re i
REPTe NOe DFVLR~SONPERDRUCK=2Z

UNCLASSIFIED REPORT
AVAILABILITY: PUBe IN ZEITSCHRIFT FUgR
FLUGWISSENSCHAFTENY V17 NS P156-164 1969 NO COPIES
FURNISHED.
SUPPLEMENTARY NQTE:! TEXT IN QERMAN.

DESCRIPTORS: {(eSHOCK WAVES, PROPAGATION}s (eSQONIC BOOM,
MATHEMATICAL ANALYSIS), ACCELERATION, AXIALLY SYMMETIRIC
FLOWy DAMPING, WEST GERMANY (W)

THE CHARACTERISTIC METHOD BY K OSWATITSCH IS
MOOIFIED WITH RESPECT TO THE CALCULATION OF SHOCK
WAVES FROM ACCELERATEDs DECELERATED AND NON
ACCELERATED AXISYMMETRIC BODIES IN AN ISCTHERMAL
ATMOSPHERE e FORMULAS FOR THE SONIC BANGS OF ANY
AIRCRAFT ARE OBYAINED. THE EXPLICIT FORMULAS YIELD
SATISFYING RESULTS FROM A DISTANCE OF TWENTY 8GpY
LENGTHS UP T0 INFINITY, WHEREAS THE FORMULAS BY G
B8e WHITHAM GIVE SUFFICIENTLY EXACT RESVULTS ONLY
FROM A DISTANCE OF THOUSAND BODY LENGTHSe IN
STATIONARY FLIGHT THE SHOCKS ARE DAMPED WITH AN ERROR
FUNCTION AND NOT AS USUALLY ASSUMED WITH THE 374
POWER OF THE DISTANCEs. FURTHER, THE DAMPING OF THE
SHOCK WAVES DEPENLS THE MORE ON THE ACCELERATION QR
DECELERATION, THE LARGER THE DISTANCE FROM THE BODY
AND THE CLOSER THE VvELOCIYY TQO THE SPEEV OF 3SGUNL.
THE ISOTHERMAL ATMOSPHERE INFLUENCES THE SHOCK

STRENGTH WITH INCREASING DISTANCE. (AUTHOR) (Y
i
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AD~ 702 378 2071 13743
NORTHWESTERN UNJV EVANSTON ILL DEPT OF CIVIL
ENGINEERING '

RESPONSE OF STRUCTURES SUBJECTED TO SONIC B8OOMS,
{y)

68 10P HERRMANN,GEORGE iKRAJCINOVIC,
DUSAN
CONTRACT: AF<AFOSR=100«67
PROJY AF~9782
TASK: 978201
MONITOR: AFOSR 70-064) TR

UNCLASSIFIED REPORT
AVAILABILITY: PUBe IN PROCEEDINGS OF THE
INTERNATIONAL ASSOCJATION FOR BKIDGE AND STRUCTURAL

ENGINEERING CONGRESS (8TH! NEW YORKy Ne Yo

9=~18 SEP 68y PL149=1155.
SUPPLEMENTARY NOTE! PREPARED IN COOPERATION WIiTH
INGERSOLL=RAND RESEARCH CENTER; PRINCETON, No

do

DESCRIPTORS: {(#SONIC B00OM, DAMAGE), (oSTRUCTURES,
RESPONSE), AERODYNAMIC LOADING, PRESSURE, VIBRATIUN,

; BEAMS(STRUCTVURAL), RESONANT FREQUENCY, DIFFERENTIAL

’ EQUATIQONS {y)

‘ IT IS SUGGESTED THAT THE LOADING ON STRUCTURES
INDUCED BY THE SONIC BOOM GENERATED 8Y SUPERSUNIC
AIRCRAFT CAN BE REPRESENTED BY A DIPOLE IN TInEs
THE TERM *BIPULSE® [S INTRODUCED FOR THIS TYPE OF
TRANSJIENT LOADINGe IT IS SHOWN THAT SIMPLE
STRUCTURES SUBJECTED 10 SUCH BIPULSE LOADING MAY 8E

_ CONVENIENTLY ANALYZED AND THE RESPONSE REaDILY

¢ COMPARED WITH THAT ODUE TO OTHER TYPES OF DYNAM[C

EFFECTS SUCH AS, FOR EXAMPLE, STEP LOADING AND B

FMPULSIVE LOADING. (AUIHOR) {y)
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AD= 704 606 13713 2071
STANFORD RESEARCH INST MENLC PARK CALILF

RESPONSE OF WINDOWS TO SONIC BOOMS. tu)

DESCRIPTIVE NOTE! INTERIM TECHNICAL REPTe NOW& 7,
JUN 67 1i5¢ SEAMAN,Le

CONTRACT+ AF 49(6381=1696

PROJ:! SRI=ETU=-5897

UNCLASSIFIED REPORT

=

DESCRIPTORS: («SONIC BOOM, STRUCTURES}s» (®STKUCTURAL
MEMBERSs AEROLYNAMIC LOADING), (®*GLASS, RUPTURE!,
RESPONSE, PRESSURE, STRESSES, DEFLECTION, MATHEMATICAL
PREOICTION (Ul

IDENTIFIERS: eWINDOWS, eWINDOW GLASS tul

LT

g L

A METHOD FOR CALCULATING THE RESPONSE OF SImPLY
SUPPORTED WINDOWS TU SUNIC BOOME WAS DEVELOPED. THE
PROCEDURE IS5 BASED ON A LINEAR ONE-DEGREE~OF~FREEDOM
ANALYSIS PLUS ESTIMATES OF THE IMPORTANCE OF
NONLINEAR AND MULTIMODAL EFFECTSe EFFECTS OF STRESS
RAISERS ANDG OF MOVEMENT FOLLOWED BY IMPACTY OF LUOSE
WINDOWS ARE NOT (ONSIDEREDe SIGNIFICANT

3 CONTRIBUTIONS TO THE MAXIMUM STRESS IN WINDOWS
SUBJECTED TO 2 PSF SONIC ROOMS ARE MADE BY LARGE
DEFLECTIONS (NONLINEARITIES), MUDES ABOVE THE
FUNDAMENTAL, AND THE INTERNAL PRESSURE BUILT UP I[N
THE BUILDING BY THE BOO0OMe AN ATTEMPY TO uSTIMATE
STATISTICALLY THE OCCURRENCE OF wWINLVOW FAILUKE UNDER
2 PSF HOOMS WAS FRUSTRATED BY THE LACK OF PRECISE
KNOWLEOGE OF THE STATISYICAL DISTRIBUTION OF GLASS
STRENGTHs (AUTHOR) (v}
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ADp- 709 514 2071

DEUTSCHE FORSCHUNGS= UND VERSUCHSANSTALT FUER LUFT= UND
RAUMFAHRT € vV AACHEN {(WEST GERMANY)

DIE VERTIKALE AUSBREITUNG VON EBENEN STOBWELLEN IN E
EINER SCHWEREGESCHICHTENTEN ATHOSPHAERE MiT CINEM
TEMPERATURGRADIENTEN (THE VERTICAL PRUPAGATION i3
OF HOMOGENEOUS SHOCK WAVES IN A HEAVILY
STRATIFIED ATMOSPHERE WITH TEMPERATURE
GRAD[ENTS ) » (y)

NOV 69 6P STUFF JROLAND 3} :

UNCLASSIFIED REPURT i

AVATLABILITY: Puge IN ZEITSCHRIFT FUER =
FLUGWISSENSCHAFTENY V18 N2/3 PB0U=83 1970+ NO COPIES E
FURNISHED g
SUPPLEMENTARY NOTE: TEXT IN GERMAN, ATTACHED SUMMARY 2
IN ENGLISH. E

ODESCRIPTORS! (#SHOCK WAVES, PROPAGATION)}) VELOCITY,
PERTURBATION THEORYs ATMOSPHERIC TEMPERATURE: WEST
GERMANY» SONIC BOOM tul

AN ANALYTIC SQLUTION 1S FOUND FOR A PLANE ACOUSTIC

a WAVE MOVING UP= AND DOWNWARD [N A POLYTROPIC o
ATMOSPHEREs (AUTHOR) (! -
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AD- 710 Bas8 29/} 17z
ADVISORY GROUP SOR AEROSPACE RESEARCH AND DEVELOPMENT
PARLS (FRANCE)

TECHNICAL EVALUATION REPORT ON AGARD SPECIALISTS!
MEETING ON YAJRCRAFT ENGINE NOISE AND SONIC
BOOMT, (y)

DESGCRIPTIVE NOTES ADVISORY REPTe,
JUN 70 8p POWERS yJUHN CUe IPIANKO, M
;
REPYs NOes AGARD=-AR~Z46~70

UNCLASSIFIED REPORY

SUPPLEMENTARY NOTe: NATO FURNJSHED, SEE ALSO AD=-700
225

DESCRIPTORS! (#AIRPLANE ENGINE NQISE, *REVIEWS), {eSONIC
BOOMy REVJEWS), AERODYNAMIC NOJISEs FANSy COMPRESSUR
NOISE, SOURCES, UDESION, CONTROL» REDUCTION ()

CONTENTS! AIRCRAFTY NOISE SOURCE; NOISE
PREUGICTIONS JEY NOISE SOURCES FAN AND COMPRESSOR
NOISE SOURCE: DESIGN FUR NOISE SOURCE CONTROL;
ACOUSTIC PATH CONTROLI ACOUSTIC IMPALY ON

RECEIVER (y)

: . 7 6
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0D REPORT o iBLIOGRAPMY SEARCH CONTRUL NOQe s2UMOY

AD~ 711 424 2071
DROUGLAS ATRCRAFT CO LONG BEACH CALITF

SONIC BOOM MODELING INVESTIGATION OF TOPQGRAPHICAL
AND ATMOSPHERIC EFFECTS. (y)

DESCRIPTIVE NOTES FINAL REPT. JUN 69a 1L 70,
JUL. 70 2147 BAUERyAe Bes iBAGLEY,C
Je
REPT. NOs MDC~J07234/01
CONTRACT! FA=b69-wa~2ily
MONITOR: FAA=NQ FQ-10

UNCLASSIFIED REFPORT

DESCRIPTORS: (=SONIC BOOM, *ATMOSPHER]C MOTIONI,
{12TERRAIN, SONIC 80UK), GEOMETRIC FORMS), TURBULENCED,
INTERACTIONSy JEYS, MATHEMATICAL MODELS ty)

AN EXPERIMENTAL PROGRAM WAS UNUDERTAXKEN TO STUDY THE
EFFECTS OF YOPOGRAPHICAL AND STRUCTURAL SHAPES ON
SONIC BOOM FOCUSING AND TO STUDY THL EFFECTS OF
ATMOSPHERIC TURBULENCE ON SONIC B800M SIGNATURES
THESE EFFECYTS WERE MODELED 8Y FIRING PROJECTILES

AND BY alLOWING THE PROJECTILE N WAVES YO INTERACT
WITH MODEL SHAFES ANU WITH TURBULENT JETSe THE WwAVE
INTERACTIONS WERE STUDIED BY MEANS OF SHaDOWGRAPH
PICTURES AND MiCROPHONE PRESSURE RECORDSe THE pOOHM
FOCUSING PARAMETERS WERE RELATED TO THE WORK OF

TING AND PANe A CANYON MGDEL SHOWED WAVE
AMPLIFICATION FACTORS AS LARGE AS 14 FOR A SPECIAL
SHAPE AND A PARTICVLAR WAVE ODIRECTION OF PRUPAGAT][ON
A LARGE AMOUNT OfF STATISTICAL INFCRMATION wAS
OBTAINED FROM THE TURBULENCE INTERACTIONS: THIS
INFORMATION WAS STUDIED AND FOUND TO BE IN ESSENTIAL
AGREEMENT WITH THE THEORY OF CREW, BUT THE
MECHANISMS OF THE SHOCK FRONT BREAKUP AND OF CERTAIN
NONL INEAR FEATURES ARE NOT WUNDERSYOOUe TURBULENCE
SCALING PARAMETERS ARE DEVELOPED ANp USED TU RelLATE

THE MODEL RESULTS TO FULL SCaALEs {(AUTHOR) ty)
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DDC REPORY OIBLIOGRAPHY SEARCH CONTROL NU, s2UMO9

AD= 711 Sté 2071
GENERAL APPLIED SCIENCE LABS INC WESTBURY N Y

EFFECT OF GROUND REFLECTIVE AND OTHER MICROPHONE
MOUNTING CONDIYJONS ON SONIC BOOM MEASUREMENTS. (V)

DESCRIPTIVE NOTES FINAL REPTe,
MAY 70 72pP ABELE MANLIO $TOMBOULTAN,
ROGER IPESCHKE,WILL1AM iDANTUONO,DANIEL H
CONTRACTS DOT=-FAse- 2185
MONITOR: FAA=NO 70-4

UNCLASSIFIED REPORT

DESCRIPTURS: (eSONIC BOUMs MEASUREMENT): REFLECTEVITY,
SURFACE PROPERTIES, MICROPHONES, SOlLSy ASPHALTs GLASS
TEXTILES (Ut

AN INVESTIGATION OF THE EFFECTS OF VARIOUS GROUND
GURFACES ON THE CHARACTER OF A REFLECTED NewAVE WA
PERFORMEDs THE RESPONSE 0OF AN FAA FLELD TESY
KMICROPHONE WAS COMPARED =« TH THAT OF & STANDARD
CONDENSER MICROPHONE AND THE RESPONSE CAFPABILITY OF
AN FAR TRANSIENT OATA RECORDER WAS VETERMINED

THE EFFECT UF HICKOPHONE HETGHY AND WAVE INCLDENCE
ANGLE WITH RESPECT To 80TH A RIGID REFERENCE SURFACE
AND SEVERAL GROUND SURFACES WAS EVALUATED IN A SONIC
B00M SIHULATORes THE GROUND SURFACES TESTED INCLULEL
ASPHALY, MEDIUM UENSITY GRADS, SPADED S01Ly COARDE
AGGREGATEy ETC. TWO DIFIERENT N=-WAVE SIGNATURES

WERE USED I[N THE TESTSe (AUTHOR)
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DDC REPORY BIBLIOGRAPHY SEARCH CONTROL NQOe /ZOMOS

AD= 711 963 20/}
HYDROSPACE RESEARCH CORP ROCKVILLE MD

PENETRATION OF SONIC BOOM ENERGY INTO THE OCEAN:
AN EXPERIMENTAL SIMULATION, (y)

DESCRIPTIVE NOTE: FINAL REPTe, E

M

JUN 70 56P WATERS)JOHN Fo 1GLASS RAY
€s 4 2
REPT+ NOe HRC=TR=Z88 3
CONTRACT! NOOO14~70~C~0Q374) FA=70~WA[=185 ;.
%
UNCLASSIF1ED REPORT 4
3
DESCRIPTORS: (eSEA WATER, ACOUSTIC PROPERTIES), (eSonlc E
BOOM, SEA WATER), (eCIVIL AVIATION, SUPERSONIC 4
AIRCRAFT), SIMULATION) HYDROPHONES, ABSORPTION, SHOCK E
WAVES, PRESSURE, ECOLOGY, EXPLOSIVE CHARGES, REFLECTION, 3
MATHEMATICAL PREDICTION i i
IDEMTIFIERS: ¢AMBIENT NOISE (vl g
PENETRATION OF SOUND INY(Q A BODY OF WATER FROM A 3
STMULATED ATRBORNE SONIC BOOM WAS MEASURED IN AN z
ACOUSTICALLY SCALED EXPERIMENTe DYNAMITE CAPS WiRL E
=

USED TO PRODUCE SPHERICALLY SPREADING N=WAVES WHICH
IMPINGED UPON THE WATER: MICROPHONES AT THE WATER
SURFACE AND HYDROPHONES AT VARIOUS SHALLOW DEPTHS
WERE USED TO MEASURE THE EXPONENTIALLY ATTENUATING
PENETRATION OF THE AIRBORNE PRESSURE FIELD INTO THE
WATER, UNDER TOTAL REFLECTION CONDITIONS, AGREEMENT
BETWEEN THE SCALED EXPERIMENTAL MEASUREMENTS AND
PREDICTIONS BASED ON EXISTING THEORY WAS GENERALLY 3
60C0e APPLICATION OF THE THEORY TO THE CASE OF 3
ACTUAL SONIC BOOMS IMPINGING UPON THE OCEAN, AND i
COMPARISONS WITH MEASUREMEHTS OF TYPICAL DEEP=OCEAN ;
AMBIENT NOISE, INDICATE THAT UNDERWATER SONIC BOOM :
NOISE WiLL BE DJSCERNIBLE ONLY AT ‘ERY LOW
FREQUENCIES AND AT SHALLOwW DEFTHSe. ¢PRESSURE

i

A
FLUCTUATION SPE-1."A4 LEVELS DUE TO SURFACE wAVES WILL s
8 HIGHER THAN . . 5% DUE TO SONIC BOOMS. i
i {AL 40R) tul

3
i
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A0~ 716 82Q 207}
AEROSPACE RESEARCH LABS WRIGHT=PATTERSON AFB QHIO

LOWER BOUNDS FOR SONIC BOOM CONSIDERIMNG THE

e NEGATIVE OVERPRESSURE REGION, (y)
3
. MAY 70 4p FETTY  JAMES S. §
'** REPTe NOo ARL=70D=0297V
4 PROJ: AF=7064
B TASK: 7064
-
Eﬁ UNCLASSIFIED REPORTY
e AVAILABILITYS PUBe IN JiLs OF AIRCRAFT: V7 N4
E- P3752377 JUL=AUG 70
= SUPPLEMENTARY NOTE! REVISION OF REPORT DATED 7 JAN
;‘F 70
4
£ DESCRIPTORS: (#SONIC 800M, MATHEMATICAL ANALYSIS!,
& PRESSURE, SUPERSONIC AIRCRAFT, JET TRANSPORT PLANES,
i THEORY , (y)
g ‘ [OENTIFIERS: OVERPRESSURE, SUPERSONIC THANSPORTS (u)
1 CONSIDERATION IS GIVEN TO BOTH THE POSITIVE ANO
;- NEGATIVE PARTS OF THE OVERPRESSURE SIGNATURE IN AN
£, ANALYSIS OF LOWER BOUND CONFIGURATIONS FROM THE
- NONASYMPTOTIC THEORY. tu)
E
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AD= 717 193 20/1
AIR FORCE FLIGHT DYNAMICS LAB WRIGHT=-PATTERSON AFB

OMI0

CRITICAL EVALUATION OF A NONUNIFORM FLOW

SONIC BoOM REQUCTION COUNCEPT {u)

DESCRIPTIVE NOTE: TECHNICAL REPT+ OCT 6B=JUL 69
SEP 70 40P WEEKS ) THOMAS Me §

REPTe NOe» AFFDL=TR=70%65

PROJ: AF=1366

TASK: 136812
UNCLASSIFIED REPORY

DESCRIPTORS: {eSON]C BOOM, REDUCTION), TWO DIMENSIONAL
FLOW,. ~LoW FIELDS, JETS, FLAT PLATE MODELS, LEADING
tu)

EDGESy INTERACTIONS
IDENTIFIERS: NONUNIFORM FLOW,y EVALUATION (Ul

AN INVESTIGATICN WAS MADE OF A YNONUNIFORM FLOW
FIELD® SONIC BOOM ELIMINATION DEVICEe THE TWO=
DIMENSIONAL FLOW FIELD CONSISTS OF A SLIT J&T
IMPINGING ON AN INCLINED FAT PLATE AIRFOILs THE
REPORT PRESENTS IND™PENDENT ANALYSES OF THE PROBLEM
AS WELL AS A CRITIQUE OF THE ANALYSISe THE MAJOR
FINDING §5 THAT ONE CAN EXPECT NO MORE THAN A 10%
REDUCTION IN THE STRENGTH OF THE LEADING EDGE SHOCK
WAVE AT A THOUSAND CHORD LENGTHS FROM THE PLATE WHEN
COMPARED TO THE CORRESPONDING CASE WITHOUTY JET FLOW
{SAME CHORD AND LOWER SURFACE PRESSURE) s UNDER
IDENTICAL CONDITIONS, A 20% REDUCTION IS FOUNpe

(AUTHOR) (y?
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g AD= 718 825 20/1

2 BOEING SCIENTIFIC RESEARCH LABS SEATTLE WASH

-

= FINITE OIFFERENCE CALCULATION OF THE BEHAVICR

5 OF A DISCONTINUOUS SIGNAL NEAR A CAUSTIC,

L. {u)

&* JAN 71 21P SEEBASSsRe IMURMAN,Ee Mo

= KRUPP sJo A |

B REPTs. NO» 01=~82-1040

? UNCLASSIFIED REPORT

e SUPPLEMENTARY NOTE: PRESENTED AT THE CONFERENCE ON

T
i

AR

SONIC BOOM RESEARCH (3RD)y NASA HEADQUARTERS»
WASHINGTON, Da Coy 29=-30 OCT 70.

DESCRIPTORSS (#SONIC BOOM, WAYE PROPAGATION)y TRANSONIC
CHARACTERISTICSy PROPAGATION, INTERACTIONS, PRESSURE

NUMERICAL METHODS AND PROCEDURES (u)
IDENTIFIERS: OYERPRESSURE, FINITE DIFFERENCE
THEORY, (u)

E
=
=

IT 1S IMPORTANT TO PREDICT SONIC BOOM QOVERPRESSURE
SIGNATURES IN THE VICINITY OF A CAUSTICe IN
' PARYICULAR, ONE NEEDS TO HBE ABLE TO CALCULATE THE
OVERPRESSURE WHEN THE CAUSTIC SURFACE INTERSECTS, OR
WHEN IT 1S NEAR THE GROUNDe WHILE THE ANALYTICAL
FORMULATION OF THIS PROBLEM 1S A SIMPLE ONEs THE
SOLUTION BY FORMAL MATHEMATICAL TECHNIGUES PRESENTS
GREAT DIFFICULTIESs CONSEQUENTLY, THERE |5 QREAT
IMPETUS FOR DEVELOPING NUMERICAL TECHNIQUES THAT CaN
"PROVIDE SUCH PREDICTIONSe HERE THE AUTHORS REPORTY
ON THE EXTENSION TO THE CAUSTIC PROBLEM OF A
TECHNIQUE DEVELOQPED BY MURMAN AND COLE FOQR
TRANSONIC FLOWSe LAUTHOR) (ui

T AT
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ODDC REPORY BIBLIOGRAPHY SEARCH CONTROL NOe /ZZ0MOY

AD~ 721 010 2071 173
WYLE LABS INC HUNTSVILLE ALA RESEARCH STAFF

NOISE PRIMER FOR THE SUPERSONIC
TRANSPGRT. (uil

MAR 71 34p
CONTRACT! FA=SS«7]=9

UNCLASSIFIED REPORT
DESCRIPTORS: (#JET PLANE NOISE, SSUPERSONIC AIRCRAFT),

(®JET TRANSPORT PLANES, eCOMMERCIAL PLANES), SQNIC BOOM,
LAW, UNITED STATES GOVERNMENT, JET ENGINE NO}iSE,

AIRPORYTS, REDUCTION, URBAN AREAS tu)l
IDENTIFTERS? ONOISE POLLUTION: ®SUPERSONIC
TRANSPORTS ty)

THE FIRST AIM OF THE BOOKLET IS TO CLARIFY THE
BASIC CONCEPTS AND TERMINOLOGY NECESSARY N ANY
DISCUSSION OF AIRPORT=COMMUN;TY NOISE AND THE SST.
THE SECOND AIM OF THE BQOKLEY IS 70 DESCRIBE THE
EXPECTED NOISE OF THE PLANNED COMMERCIAL SST==US|NG
THE TERMINOLOGY AND CONCEPTS DEVELOPED TO DESCRIBE
AIRCRAFT NOJSEe THIS DESCRIPTION TRIES TO PUT SS§T
NOISE INTO PERSPECTIVE BY; SUMMARIZING THE

STATUS oF THE MAJOR EFFORTS TO KEDUCE SST NOISE;
CLARIFYING SOME OF THE OLD NUMERICAL VALUES FOR

SST NOISE WHICH HAVE CAUSED CONFUSIONS COMPARING
THE NOISE OF THE SST WITH THAT OF OTHER AIRPLANES
IN TERMS OF CERTIFICATION NOISE LEVELS' AND SHOANING
HOW THE AIRPORT«COMMUNITY NOISE FROM SST OPERATIONS
FITS INTO THE NQISE PICTURE ALONG WITH THE NEW
AIRPLANES OF THE FUTURE. {(AUTHOR) tu)
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DDC REPORY BIBLIOGRAPHY SEARCH CONTROL NO, /20MD9

AD= 721 423 2071 20711 13713
EXPLQSIVES RESEARCH AND DEVELOPMENT ESTABLISHMENT WALTHAM
ABBEY (ENGLAND}

EXPLOSIVELY SENERATED AJR PRESSURE WAVES
FOR STRUCTURAL FORCING (u?}

APR 69 10P HARPER Me Js THAWKINS ¢S
J. ;HICKS|JO Ae i
REPTs» NO+ ERDE=OFFPRINT~=IO

UNCLASSIFIED REPORT
i PAPER COPY AVAILABLE FRQM MINISTRY OF TECHNOLOQGY
REPORTS CENTREs STATION SQUARE HOUSE, ST
MARY CRaAY, ORPINGTON KENT {(ENGLAND) 8BRS
3REe NO COPIES FURNISHED 8Y 0ODC QR NTIS.
SUPPLEMENTARY NOTE: FPUBs N JNLs OF SOUND VIBRATJONS
VIl N2 P217-224 1970

DESCRIPTORS: {eSONIC BOOMy SIMULATION), (¢STRUCTURES,
QUST LOADS )y AIRBURST, BLASYT, SHOCK WAVES, PRESSURE),
INTEGRAL TRANSFORMS, GREAT BRITAIN (u)

THE AERJAL BLAST WAVE GENERATED BY A SMALL

EXPLOSION MAY BE USED TO PRODUCE IMPULSIVE FORCING OF
STRUCTURES WITH NATURAL PERIODS LONGER THAN
APPROXIMATELY 1 MSEC! THE FREE RESPONSE OF SUCH
STRUCTURES MAY THEN BE OETERMINEDe A TECHNIQUE HAS
BEEN DEVELOPED USING SPATIAL DISTRIBUTIONS OF
EXPLOSIVE WHEREBY IT 1S5 POSSIBLE YO GENERATE WAVES OF
MUCH LONGER DURATIONS AND OF A MUCH WIDER RANGE OF
SHAPESs S0 THAYT STUDIES OF THE FORCED RESPONSE OF
STRUCTURES ARE MADE FEASIBLEe THE TECHNIQUE HAS

BEEN APPLIED TO THE GEMNERATION OF A BLAST WAVEFORM OF
THE SAME SHAPE AS THAT OF THE SONIC 8ANG, FOR
EXAMPLE, THUS PERMITTING STUDIES OF RESPONSE TO SONIC
BANGS TO 8E CARRIED OUT WITHOUT THE NECESSITY OF
FLYING SUPERSONIC AIRCRAFT AND WITHOUT RECOURSE TO
SCALED MODEL EXPERIMENTS. (AUTHOR) (v
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AD= 721 932 2071
BOEING SCIENTIFIC RESEARCH LABS SEATTLE waASH

NONLINEAR ACOUSTIC BEWAVIOR AT A CAUSTIC,
(Ul

FEB 7} 52pP SEEBASSsRs |
REPTe NOe D1=82-1039

UNCLASSIFIED REPORT

ODESCRIPTORS: (eSONIC BOOM, MATHEMATICAL MODELS), SHOCK
WAVES,y WAVE FUNCTIONS, REFLECTION, SUPERSONIC FLIGHT,
PART AL DIFFERENTIAL EQUATJONSy NONLINEAR SYSTEMS tuil

IDENTIFIERS: COMPUTERS, GRAPHICS {ul

THE PAPER 1S CONCERNED WITH MODIFYING THE BASIC
THEORY OF SONIC BOOMS TO INCLUDE NONLINEAR EFFECTS
NOT PROPERLY ACCOUNTED FOR IN THE NEJGHBORHQCD OF A
CAUSTIC, THE BASIC THEORY ACCOUNTS FOR NONLINEAR
EFFECTS ON THE PROPAGATION OF THE PRESSURE SIGNAL
DOWN A RAY TUBE, BUT THE CONCEPT OF RAY TUBES IS a
LINEAR ONEe THE ENVELOPE OF THE RAYS 1S A CAUSTIC
SURFACE; THIS SURFACE IS5 THE LOCUS OF CUSPS IN THE
ACOUSTIC WAVE FRONTSe INTEREST IS IN THE DETAILED
STRUCTURE OF THE WAVE FRONT AS IT REFLECTS AT A
CAUSTIC SURFACEs (AUTHOR) (Ul
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AD= 723 112 1172 2071
WYLE LABS HMUNTSVILLE abLA

AN EXPERIMENTAL STUDY TO DETERMINE THE
EFFECTS OF REPETITIVE SONIC BOOMS ON GLASS
BREAKAGE » (y)

DESCRIPTIVE NOTE: FINAL REPT e,
JUN 70 ayp KAD s GEORGE Ce
REPTe NO¢ WR=70-11i
CONTRACT! FA=b7=WA~2204
MONJTORS: FAA=NQ 70-13

UNCLASSIFIED REFPORT

DESCRIPTORS: (#GLASS, VULNERABILITY), (®SONIC gOON,
GLASS )y BRITTLENESS, PREDICTIONS, SUPERSONIC FLIGHT,
EXPERIMENTAL DATAs TEST METHODS» DAMAGE ASSESSHMENT,
MODELS(SIMULATIONS) (n

A PNEUMATIC PISTONPHONE SIMULATOR, DEVELOPEDL BY
WYLE LABORATORIESy WAS USED UNDER THE PRESENT
CONTRACT 70 EXPERIMENTALLY DETERMINE DAMAGE POTENTIAL
TO SINGLE STRENGTH GLASS SPECIMENS WHEN EXPOSED 71O
REPETITIVE SONIC BOOMS» THE WLASS SPECIHEN
DIMENSIONS WERE TYPICALLY 48 INCH X 48 INCH X 3732
INCHe IN THESE EXPERIMENTS, PARTICULAR EMPMAS]S
WAS PLACED ON THE CUMULATIVE DAMAGE FROM A LARGE
NUMBER OF B0OMS. PRELIMINARY STATIC STRENGTH TESTS
WERE CONDUCTED ON TWO SIZES OF NEW (PREVIOUSLY
UNUSED) SINGLE STRENGTH GLASS TO DETERMINE MEAN
VALUES AND PROBABILITY DISTRIBUTJONS OF INCIPIENT
FAILURE PRESSURESy AND A FEW SUCH TESTS WERE ALSG
CONDUCTED FOR USED (SCRATCHED AND WEATHERED)
GLASS SPECIMENSe AS A BY=-PRODUCT, THESE TESTS
YIELVED DATA REGARDING NONLINEAR STIFFNESS
CHARACTERISTICS OF GLASS PANES AND THE EFFECTS OF
BOUNDARY CONDITIONS ON THIS STIFFNESSe ALTHOUGH
THE TEST DATA ARE LIMITED, RESULYS INDICATE THAT
SONIC B00M OVERPRESSURES REQUIRED YO CAUSE INCIPIENT
FAILURE ARE NEARLY COMPARABLE TO STATIC FAILURE
PRESSURES, AND THE PROOABILITY OF GILLASS FAILURE AT
REALISTIC SONIC BOOM OVERPRESSURES IS5 QUITE SMALL FOR
PROPERLY MOUNTED NEW GLASSe FURTHER EXPERIMENTS
WiLL BE REQUIRED TO VALIDATE AND EXTEND THESE
RESULTS, A PRELIMINARY GLASS NEIGHBORHOOD SURVEY
WAS CONDUCTED TO DETERMINE BREAKAGE RATES UNDER
NATURAL ENVIRONMENTS) HOWEVER, BECAUSE OF THE SMALL
SAMPLE S1ZE, THE GLASS BREAKAGE LTATISTICS OBTAINED
WERE OF LIMITED VALUE IN FORMULATING A REALISTIC
BREAKAGE PROBABILITY MOQOEL . {yl
86
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AD= 723 339 20/} 1472 173
GENERAL APPLIED SCIENCE LABS INC WESTBURY N Y

SOWIC BoOM MODELING INVESTIGATION OF
TOPOGRAPH|C AND ATMOSPHERIC EFFECTS. tu)

DESCRIPTIVE NOTE?! FINAL REPTs APR 69~APR 70,
APR 70 157P PESCHKE,WILLIAM iSLUTSKY,
SIMON DANTUONO,DANIEL 3
CONTRACT: DOT=FAOIWA-2113
MONITOR: FAA 70«12

=&

.

UNCLASSIFIED REPQRT

ikl ek

DESCRIPTORS: (®SONIC BOOM, MODEL TESTS)s (#SUPERSONIC
AIRCRAFT, SONIC BOOM), ATMOSPHERES, INTERACTIONS,
TERRAIN, TEST FACILITIES, ACOUSTIC HORNS, GAS FLOW,
THERMAL PROPERTIES, MICROPHONES), TURBULENCE, PRESSURE)
DIFFRACTION, MATHEMATICAL PREDICTION,
MODELS{SIMULATIONS) tu)

IDENTIFIERS: OVERPRESSURE, GRAPHSICHARTS) tul

[T o
i;klik‘i\im!‘..mi?:‘mi&mmiiv%‘m“%

THE EFFECTS OF SONIC BOOM INTERACTION WITH SEVERAL
TOPOGRAPHIC CONFIGURATIONS AND WITH INERTIAL AND
THERMAL TURBULENCE HAVE BEEN INVESTIGATED In REDUCED
SCALE UTILIZING AN ACOUSTIC HORN TYPE TEST FACILITY.
OPERATIONS OF THE FACILITY AND- THE SPECIFIC
MODIFICATIONS REGQUIRED TO GENERATE THE INERTIAL AND
THERMAL TURBULENCE ARE OESIREDe EIGHT TOPOGRAPHIC
MODEL CONFIGURATIONS WERE TESTED OVER A RANGE OF
MODEL ORIENTATIONS AND WAVE jNCIDENCE ANGLES
CORRESPGNDING TO MACH NUMBERS RANGING BETWEEN 10
AND 14, REGIONS OF SIGNIFICANY OVER=PRESSURE ON

THE MODEL SYRFACE, ARISING AS A CONSEQUENCE OF WAVE
REFLECTION PHENOMENA WERE STUDIED IN PARTICULAR,
GOOD AGREEMENT, BOTH AS 7O THE MAGNITURE OF THE
OVER=PRESSURE AND THE TIME OF OCGQURRENCE QOF THE
PRESSURE PEAKS, WAS OBTAINED WITH THE PREDICTICNS OF

NEpE

LINEAR ACOUSTIC THEORYes (AUTHOR) tu) =
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AD- 723 579 20/1 172
FEOERAL AVIATION ADMINISTRATION WASHINGTON D ¢ SYSTEMS

RESEARCH AND DEVELOPMENT SERVICE

AIRCRAFT NOJISE STANDARDS AND

REGULATIONS. (V)

DESCRIPTIVE NOYE! SPEECH REPTs MAR=APR 71,
APR 71 74P POWER)JOSEPH Ko

REPTe NOe FAA=RD=71%24
UNCLASSIFIED REPORT

DESCRIPTORS: (®JET PLANE NOISEs #STANDARDS), (&UNITED
SYATES GOVERNMENT, CIVIL AVIATION), JET ENGINE NQJSEs
SONIC BOOM, TAKEOQOFF, AIRCRAFT LANDINGSy AIRPORTS,

TOLERANCES (PHYSIOLOGY) {u)

THE PAPER DISCUSSES PUBLIC LAW 90-411 AND FAR

PART 36 OF FEDERAL REGULATIONSe NOISE

EXPOSURE FORECASTS AND VARIOUS SYSTEMS FOR RATING
AIRCRAFT NOISE WORLL-WIDE ARE PRESENTEDe NOISE
CERTIFICATION AND AJRCRAFT RETRUFIT REGULATIONS ARE
DISCUSSED AS WELL AS AINRCRAFT OPERATIONAL PROCEDURES

TO REDUCE NOISEs (AUTHOR) fu)
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AD= 724 344 20/

CATHOLIC UNIV OF AMERICA WASHINGTON D C INST OF OCEAN
SCIENCE AND ENGINEERING

A LITERATURE SURVEY OF NOISE POLLUTIONS ()l

- DESCRIPTIVE NOTE? TECHNICAL REPT.,

- MAR 71 6P SHiH)He He |
REPTe NOo 71-=5%

CONTRACT? NOCOQ 1 Hwb9=A~04232

UNCLASSIFIED REPORT

DESCRIPTORS: (*NOISE, ®REVIEWS), PUBLIC HEALTH,
ENVIRONMENTy STRESS(PSYCHOLOGY)y STRESSIPHYSIOLOGY ),
CONTROLy HEARING, INDUSTRIAL MEDICINE: SONIC BOOM,

BIBLICGRAPHIES
IOENTIFIERS: #NOISE POLLUTION tul

PHYSICALLYy NOISE IS A COMPLEX SQUND THAT HKAS

LITTLE OR M0 PERIODICITY. HOWEVERs THE ESSENTIAL
CHARACTERISTIC OF NQOISE IS 17S UNUDESIRABILITY,

THUS, NQISE CAN BE DEFINED AS ANY ANNOYING OR
UNWANTED SOUNDe 1IN RECENT YEARS,; THE RAPID INCREASE
OF NOISE LEVEL IN OUR ENVIRONMENT MAS BECOME A
NATIONAL PUBLIC HEALTH HAZARDe NOISE AFFECTS MAN'S
STATE OF MENTYAL, PHYSICAL, AND SOCIAL WELL~BEINGe

THE PROBLEM FORMS A SPECIAL TYYPE OF AIR POLLUTION
NOISE STUDY IS A RATHER NEW SUBJECT AMONG OTHER
ARANCHES OF SCIENCE, THE TRANSITION FROM ART 7O
NEAR=SCIENCE STARTED FROM BEFORE THE WORLD wAR

Ile THE WORK IS AN ATTEMPT 7O ARRIVE AT AN
UNDERSTANDING OF THE GENERAL SITUATION ON THE PROBLEM
OF NOISgEe THE SURVEY CONSISTS OF FOUR MAJOR

PARYS: THE PRESENT STATUS OF NOISE POLLUTION, ITS
SOURCES, ITS EFFECTSy ANL THE CONTROLe MANY URGENT
RESEARCH NEEDS ARE ALSO IDENTIFIED. FINALLYs LISTS

OF TERMINOMLGGY AND BIBLIOGRAPHY RELATING TO NOISE
POLLUYION PROBLEMS ARE PROVIDEDs (AUTHOR) {u)
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AD= 724 942 4/1 2071
LAMONT=DOMERTY GEOLOGICAL OBSERVATORY PALISADES N Y
SOUND FROM APOLLO ROCKETS IN SPACE, tv)
ocY 70 7P COTTEN,DONALD IDONN wILLIAMN
Le §

REPTe NOeo LDGO~1418

CONTRACY: DAABO7=69=C=0250, DAHCO4~47-C=0037
PROJS DA-2-0-061102-8-53~8

MONITOR:! AROD 49973 18=EN

UNCLASSIFIED REPORT
AVAILABILITY: PUBs IN SCIENCE, V171 PS565e567, 12
FEB 71

DESCRIPTORS! {(eMICROBAROMETRIC WAVES, MEASUREMENT),
{ ®*MANNED SPACECRAFT, SONIC BOUOM), SOUND TRANSMISSION,
TURBULENCE s UPPER ATMOSPHERE s SUPERSONIC FLOW, KINETIC

THEORY, LOW FREQUENCY, BERMUDA {ul
IDENVIFIERS: APOLLO 12 SPACECRAFT, APOLLO, APOLLO 13
SPACECRAFT, INFRASONICSs RADIATION {ul

LOW-FREQUWENCY SOUND HAS BEEN RECORDED ON AT LEASTY
TWO OCCASIONS IN BERMUDA WITH THE PASSAGE OF

APOLLO ROCKET VEHICLES 188 KILOMETERS ALOFTe THE
SIGNALS, WHICH ARE REMINISCENT OF N=WAVES FROM

SONIC BOOMS, ARES: HORJIZONTALLY COMERENTI MAVE
EXTREMELY HIGH (SUPERSONIC) TRACE VELOCITIES

ACROSS THE TRIPARTITE ARRAYS! MAVE NEARLY JDENTICAL
APPEARANCE AND FREQUENCIES? HAVE ESSENT!aLLY
IDENTICAL ARRIVAL TIMES AFTER ROCKET LAUNCH:? ARE THE
ONLY COMERENT SIGNALS RECORDED OVER MANY HOURS.
THESE CASERVATIONS SEEM TO ESTABLISH THAT ThHE
RECORDED SOUND COMES FROM THE ROCKETS AT HI1GH
ELEVATION. DESPITE THIS HIGH ELEVATION» THE VALUES
OF SURFACE PRESSURE APPEAR TO BE EXPLAINABLE ON THE
BASIS O A COMBINATION OF A KINETIC THEORY APPROACH
TO SHOCK FORMATION [N RAREFIED ATMOSPHERE WITH
ESTABLISHED GAS=DYNAMICS SHGCK THEORYs (AUTHOR) (Ul
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AD™ 725 132 2071
NAVAL ORDNANCE LAB WHITE OAK MOD

SONIC BOOMS IN THE SEA, (Ul
FEB 71 21P URICK,yRe Js 1}
REPTs NOe 'NOLTR=71~3Q
PROJ: NOL~IR~1l
UNCLASSEIFIED REPORT
OESCRIPTORS {eUNDERWATER S0UND,» MEASUREMENT), (#SONIC

BOOM, UNDERWATER SOUND), JET FIGHTERS, SOUND
TRANSMISSIONs DEEP WATERy SURFACE TO UNDERWATER» NAVAL

AIRCRAFT (v
IDENTIFIERS) AIR WATER INTERACTIONS, MOST PRUJECT=
2 (vl

SONIC BOOMS LAID DOWN BY NAVY FIGHTER AIRCRAFT
FLYING AT MACH lel=}e2 HAVE BEEN OBSERVED ELLOW THE
SURFACE OF THE SEA BY MEANS OF A STRING OF
HYDROPHONES 195 FEET LONG DANGLING FROM A SURFACE
SHIPs THE UNDERWATER BOOMNS WERE FOUND TO DECAY
ABOUT AS THE =3/2 POWER OF THE DEPTH BELOW THE
SURFACE, TO HAVE THE SAME SPECTRAL CONTENT AS THE
BoOM IN AIR, AND TO TRAVEL DOWN THE STRING wITH THE
VELOCITY OF SOUND IN WATER. THESE FINDINGS
CONTRADICT THE THEORY OF AN YINHOMOGENEQUS® wWaVE
INCIDENY BEYOND THE CRITICAL ANGLE, AS ORIGINALLY
STATED BY RAYLEIGH AND AS RECENTLY EXTENDED 7O
SONIC DOOMS BY SAWYERS AND COOKa. THEY SUGGEST,
INSTEAD, THAY THE UNDERWATER SONIC BOOM 1S 4 WAVE
SCATTERED BY THE ROUGH SEM SURFACE INTO THE SEA
BELOWe TS DECAY WITH DEPTH'IS SO RAPID THAT T IS
NOT LIKELY TO BE PERCEPTIBLE AGAINST THE AMBIENT
NOISE BLCKGROUND AT DEPTHS GREATER THAN ONE OR TwO
THOUSAND FEET IN THE DEEP SEAs (AUTHGRI {y)
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AD™ 725 8% 20/
ROCHESTER UNIV N Y DEPT OF ELECTRICAL ENGINEERING
3
MEASUREMENTS OF THE REFRACTION AND DIFFRACTION
OF A SHORT N WAVE BY A GAS<FILLED SOAP
BUBBLE tyj

D

e

"
i

Chi s
2l

L hidy
i

SEP 70 9P DAVY,BRUCE As iBLACKSTOCK,
Davib 7, i
CONTRACYS F&44620=69-C~0044
PROJ: AF-978]
TASK: 978102
MONITOR: AFOSH TR=71=167¢

Il o st 0y

Ao e

3 ke

UNCLASSIFIED REPORY
AVATLABILITYS! PUBe [N THE JUNLe OF THE ACOUSTICAL
SOCIEYY OF AMERICA, V49 N3 PT2 P732=-737 MAR 71}

DESCRIPTORS: (#SONIC B0OOMy SPECTRUM S|GNATURES)s (e50UND
TRANSMISSTON, BUBBLES), EXPERIMENTAL DESIGN, TEST
EQUIPMENT, TEST METHODSy REFRACTIONy OIFFRACTION,
FOCUSING (Ul
IDENTIFIERS: WAVEFORMS tul

THE PRESSURE SIGNATURES OF SONIC BOOMS MEASURED 1IN
THE FLELD OFTEN SHOW CONSIDERABLE VARJATIONS FROM THE
IDEAL N WAVESHAPE. PEAKED AND ROUNCED YERSIONS OF
THE N ARE ~OMMONLY OBSERVYEDe PIERCE HAS PROPOSED
THAY PEAKING AND ROUNDING ARE YHE RESULT OF
REFRACTION AND DIFFRACTION CAUSED BY ATHMOSPHERIC
INHOMOGENEITIESs TO TEST THIS EXPLANATION, A MODEL
EXPERIMENT HAS BEEN CARRIED OUT §N YHE LABORATORY.
N WAVES ABO0UT 1 CM LONG WERE PRODUCED BY AN
ELECTRIc SPARKs REFRACTED AND DIFFRACTED BY A GAS~
FILLED SOAP BUBBLE, AND RECEIVED BY A VERY wWiDE=-RANGE
CONDENSER MICROPHONEs THE MICROPHONE OUTPUT wWaS
DISPLAYED ON AN OSCILLOSCOPEs THE SPARK=MICROPHONE
DISTANCE WAS HELD FIXED, AND MEASUREMENTS WERE TAKEN
WITH THE BUBBLE AT VARIOUS POINTS IN BETWEEN. THE
BUBBLE ACTZD AS A CONVERGING ACOUSTIC LENS WHEN 1T
WAS FILLED WITH ARGON AND AS A DIVERGING LENS WHEN
FILLED WITH HELIUMe IT WAS FOUND THAT THE
CONVERGING LENS CAUSED PpAKING OF THE N WAVE, WHILE
THE DIVERGING LENS CAUSED ROUNDINGs THESE RESULTS
QUALITATIVELY SUPPORT PIERCE'S THEORETICAL MODELe
THE DATA DO NOT SERVE AS A QUANTITATIVE TEST ofF
PIERCEYS SPECIFIC NUMERICAL EXAMPLES, MOWEVLR,
BECAUSE THE PARTICULAR CONDITIONS HE ASSUMED WERE NOT
REPRODUCED IN OUR EXPERIMENT. A DISCUSSION S GIVEN
NF THE E€FFECT OF SOME OF THESE CONDITIONS, SUCH AS
THE ORDER AND RELATIVE TIHE OF ARRIVAL OF TYHE
REFRACTED AND OIFFRACTED WAVES; ON THE WAVEFORM, {ul
92
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AD= 725 458 207}
DEUTSCHE FORSCHUNGS~ UND VERSUCHSANSTALT FUER LUFT= UND

RAUMFAHRT E V AACHEN (WEST GRRMANY)

VEBERSCHALLKNALL UND WIDEKRSTAND EINES VORNE
SPITZEN ROTATIONSKOERPERS IN EINER

SCHEREGESCHICHTETEN ATMOSPHAERE (SONIC BOOM E
AND RESISTANCE 0F A FORWARD BOwW BOOM BODY i
IN A STRATIFIED ATMOSPHERE), tul =

JUL 70 9P STUFF4ROLAND |
REPTe NOe DFVILR=SONDERDRUCK=97

UNCLASSIFIED REPORT
AVAILABILITY?! PUG. IN ZEITSCHRIFT FUER
ANGEWANDTYE MATHEMAT (K UND PHYSIK, VZi Né6 PI40=T44
1970, NO COPIES FURMISHED BY DDC OR NTIlS.
SUPPLEMENTARY NOTE! TEXT }N GERMAN, AYTACHED SUMMARY IN

ENSLISH.

DESCRIPTORS: (#SONIC BOOM, AERQDYNAMIC CONFIGURATIONSI,
DRAGy SHOCK WAVES) THICKNESS, WEST GERMANY vl

Jo Ls RYHMING CONCLUDED THAT THE MINIMUM~BOOM

BODY FOR GIVEN BOW=-SHOCK WAVE DRAG AMD MAXIMUM BODY
THICKNESS 1S ALSO THE MINIMUM DRAG BODY DUE TO THE

BOYW SHOCK FOR A GIVEN MAXIHMUM BODY THICKNESS. 1T [S
SHOWN THAT THE ABOVE COMCLUSION [S ONLY VALID FOR
ASYMPTOTIC DISTANCESs THE GEOMETRY OF THE MINIMUM=

B0OM BODY DEPENDS ON THE DISTANCE FOR WHICH ONE WANTS
TO MINIMIZE THE SONIC BOOMe {(AUTHOR) (u)

et e L ot e o s e
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A0= 725 845 20/1
KALAMAZOO COLL MICH DEPT OF PHYS{CS

STUDIES OF N WAVES FROM wWEAK SPARKS IN

AlIRa. (Ul

DESCRIPTIVE NOTE?! FINAL REPTes
JUN 71 63P WRIGHT yWAYNE M+

CONTRACT: NONR=3932{00)

PROJ: NR-384e32]

UNCLASSIFIED REPORT

DESCRIPTORS: (SELECTRIC DJSCHARGES, ACOUSTYIC
PROPERTIES)) SOUND TRANSMISSION, GAS DISCHARGES» SHOCK

WAVES, SONIC 300M, TRANSIENTS (u)

THE REPORT SUMMAR]ZES WORK PERFORMED AT KALAMAZOO
COLLEGE ODURING THE PERIOD 1962~1970 ON THE STULY OF
ACOUSTIC TRANSIENTS IN AlRs THE MAJOR PORTION OF

THIS RESEARCH WAS A MAMNY FACKTED STUDY OF THE
ACOUSTIC TRANSIENTS PRODUCED IN AJR BY WEAK SPARKSs
THE SPARK ENERGIES WERE N THE RANGE 040016 = 0456

Je AND THE ACOUSTIC WAVEFORMS RESEMBLED N WAVES

WITH DURATIONS OF 10 = 40 MICROSECONDS AND AMPLITUDES
OF THE ORDER OF 0401 ATMOSPMERE. THESE WAVEFOQORMS

WERE OBSERVED BY MEANS OF WIDE~BAND CONDENSER

MICROPHONES,

IT WAS POSSIBLE TO REPRODUCE A WEAK

SHOCK WITH A RISE TIME AS SHORT AS 1/2 MICROSECONDS,

TOPICE INVESTIGATED

INCLUDE THE DEPENDENCE OF

R B RO e T

ACOUSTIC WAVEFORM UPON PROPAGATION DIRECTION, SPARK
LENGYH, AND DISCHARGE ENERGY? THE DISYORTION OF THE
WAVE PROFILE WITH PROPAGATION DISTANCE?! AND THE
DIFFRACTION AND SCATTERING OF N WAVES FROM
RECTANGULAR PLATESy CIRCULAR DISCSy AND CYLINDRICAYL

RODSes (AUTHOR) {ul
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AD~ 728 332 S/10 20/1
STANFORD RESEARCH INST MENLO PARK CALIF

A STUDY OF SENSITIVITY TO NOJSE. (u)

DESCRIPTIVE NOTE:! FINAL REPT
JUN 71 65P BECKER Re We +POZA,Fs
KRYTER Ko Do
CONTRACT ! DOT=FA4L9WA=~2211
MON[TOR? FAA=EQ 71=4

UNCLASSIFIED REPORT

DESCRIPTORS! (eNOJSE, SENSITIVITY), (#PSYCHOPHYSIOLOGY,
sSONIC BQOM), AUDITORY PERCEPTION, PSYCHOACQUSTIECS,
REACTION(PSYCHOLOGY ), PERSONALITY, ATTITUDES,
SIMULATIONy ANALYSIS OF VARIANCE {ul

IDENTIFIERS: NOISE POLLUT]ON (Ul

IN THE STUDY, 140 SUBJECTS WERE EXPOUSED To

SIMULATED SONIC BOOMS AND RECORDED RESIDENYIAL NOISES
IN ONEy TWO, OR THREE TwO=HOUR SESSIONS QVERK A PERIOD
OF SIX MONTHSe ELECTROPHYSIOLUGICAL MEASURES QF

HEART RATE AND ELECTROMYOGRAPHIC RESPONSES Y0 THE
STIHULT WERE ANALYZEC. BGIOGRAPHICAL

DEMOGRAPH]CAL, AND PERSONALITY INVENTORIES wgRE ALSO
OBTAINED FOR EACH OF THE SUBUECTSe THE PURPOSE OF
THIS RESTEARCH WAS TO! DETERMINE WHETHER THERE ARE
DIFFERENT DEGREES OF PSYCHOLOGICAL AND PHYSIOLOGICAL
SENSITIVITY 7O NOISE IN A& LARGE GROUP OF PEOPLES TO
DETERMINE WHETHER aAnND HOW SUCH SENSITIVITY vaArRIED IN
TIMES AND YO RELATE SUCH SENSITIVITY TO OTHER
PSYCHOLOGICAL AND PERSONALITY VARIABLES.

SIGNIFICANT DIFFERENCES IN PSYCHOLOGICAL

SENSITIVITY TO NOISE WERE FOUND IN THE SuBJECT
POPULATIONe THESE DIFFERENCES REMAINED STABLE FOK

THE DURATION OF THE EXPERIMENT AND WERE ALSO FOUND TO
BE RELATED TO THE ATTITUDINAL AND BELIEF STRUCTURES
OF THE INDIVIDUALS. DEFINITE PHYSI0LOGICAL

RESPONSES YO THE SIMULATED SONIC BOOMS WERE OBSERVED
HOWEVER, THE KFHYSIOLOGICAL INDICES USED IN THIS
RESEARCH DID NOT SHOW INDIVIDUAL DIFFERENCES IN
PHYSIOLOGICAL SENSITIVITY TO NOISEe THESE RESULTS :
DO NOT PRECLUDE THE POSSIBILITY THAYT MORE ELABORATE E
AND EXTENSIVE PSYCHOPHYSIOLOGICAL MEASUREMENT MIGHT 3
DEMONSTRATE VARYING PHYSIOLOGICAL SENSITIVITY Yo

NOISE« (AUTHOR) (u)
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AD= 729 833 5710 207}
CIVIL AEROMEDICAL INST OkKLAHOMA CITY OKLA

THE EFFECTS OF SIMULATED SONIC 80OMS ON
TRACKING PERFORMANCE AND AUTONOMIC RESPONSE, (u)

JUN 71 18P THACKRAY yRICHARD .
TOQUCHSTONE 1Re MARK 1 JONES,KAREN Ne 3
PROJS FAA=AM=A«T7i*PSY=2]
MONITOR!: FAA=AM 71=29

UNCLASSIFIED REPORT

3
A
2
3
3
X
=

DESCRIPTORS: (eSONIC BOOM, *REACTION(PSYCHOLOGY) ),
PERFORMANCE TESTS)» RESPONSESs TRACKING, HEART, SKIN, :
PSYCHOPHYSIOLOGY, SIMULATION (u) >
IDENTIFIERS: OVERPRESSURE, HEART RATE tu)

i b

SUBJECTS WERE EXPOSED TO FOUR SIMULATED *INDOQR?

SONIC BQOMS CVER AN AFPROXIMATE THIRTY*"MINUTE PERIOD.

THE QVERPRESSURE LEVELS WERE 10, 2¢0 AND 4¢0 PSF

(AS MEASURED *OUTDGORS') wITH DURATIONS OF <9%

MILLISECONDSe SUBJECTS PERFORMED A TWO=DIMENS]ONAL :
_ COMPENSATORY TRACKING TASK DURING THE EXPOSURE PER10D is
! ANC CONTINUOUS RECORDINGS WERE OBTAINED OF HEART RATE i
AND SKIN CONDUCTANCEs NO EVIUENCE OF PERFORMANCE =
IMPAIRMENY WAS FOUND FOUR ANY OF THE OVERPRESSURE i
LEVELSe RATHERs PERFURMANCE IMPROVED SIGNJFICANTLY
FOLLOWING BOOM STIMULATION ALONG WITH HEART=RATE -
DECELERATION AND SKIN CONDUCTANCE INCREASEs THE i
OBTAINED PATTERN SUGGESTS THAT THE SIMULATEDL BOOMS :
MAY HAVE ELICITED MORE OF AN ORJENTING OR ALERTING
RESPONSE THAN A STARTLE REFLEXe THE RESULTS ARE
DISCUSSED IN TERMS OF THE POSSIBLE IMPORTANCE OF RISE
TIME AS A DEYERMINANT OF THE PHYSIOLOGICAL AND 8
PERFORMANCE EFFECTS YWHICH MAY BE PRODUCED BY SONIC 5
BOOMSs SINCE FASTER RISE TIMES OF THE SIMULATED b
BOOMS MIGHT MAVE [NCREASED LOUDNESS SUFFICIENTLY TO -
CHANGE THESE RESULTS CONSIDERABLY, CARE SHOULD BE
TAKEN T0 AVOID DRAWING UNWARRANTED CONCLUSIONS
RELATIVE TO GENERAL SONIC BOOM EFFECTS: ON THE BASIS

la.

OF THESE FINDINGS ALONEs (AUTHOR) (ul
96 :
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AD= 732 679 1372 6/ 6
RAND CORP SANTA MONICA CALIF

FIFTY MORE TIMELY PROBLEMS OF ThE
ENVIRONMENT, tul

MAR 7} 65PF LIBBYsLe Mo 3§
REPTs NOe P=4589

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO REPTe NOe P=441% DATED
SEP 70,

DESCRIPTORS: (WENVIRONMENT, PROBLEM SOLVING)s (®A[R
POLLUTION, REVIEWS), (SWATER POLLUTION, REVIEWSI),
CORRECTIONS, ECOLOGY, MINING ENGINEERING, ARSEMIC,
ANTARCYIC REGIONS, SONIC BOOM,y AIRPORTS: FOGy, ENIYMES
SEA ICE, MERCURY, FOOD, USSR, PUBLIC HEALTH, PETROLEUM
INDUSTRY, VERMONT, ARCTIC REGIONS, INGIANA, HARBORS, NEW
YORK, SANITARY ENGINEERINGs REFINERIES, GEORGIA (u)

IOENTIFIERS! WATER RECLAMATION: WEATHER MODIFICATION,
NOISE POLLUTION, HOUSTON SHIP CHANNEL, SURFACE WATER
RUNOFF, DETERGENTS (u!

THE ARTICLE INCLUDES VERY ARIEF REPORTS ON VARIQUS
ENVIRONMENTAL TOPICS SOME OF THE TOPICS JINCLUDED
EARTHRUAKE=RESISTANT BUILDING CONSTRUCTION, NOISE
POLLUTION? ECOLOGICAL CHANGES CAUSEUD 8Y THE ASWAN
DAM} MONITORING STARTUP OF NEW MINES AND

SHUTOOWN OF OLD FURNACES: ARSENJC IN DETERGENT3 AND
IN RUN=QOFF WATERS? DAMAGED FOOUD VALUVE OF VEGETABLE
CROPSS ENZYMES IN DETERGENTS? ENVIRONMENTAL

SAFETY IN HOUSTON SHIP CHANNEL} LIMITS OF

HUMAN TOLERANCE FOR MERCURY CONTENT OF FGODS?H
SCALED COGTING OF WATER AS INCENTIVE FOR INVDUSTRIAL
REUSES THERMAL POLLUTION OF LAKES AND RIVERSS
SURVLY CF POLLUTION CONTHOL HBY INDUSTRY: O]t
DISCOVERIES IN THE ARCYVIC=-~-0WNERSHIP) NEW CITY

ON STaTeEN ISLAND! PNEUMATIC COLLECTION QOF TRASH
CITYwIDES DEEP WELL WASTE DISPOSAL FOR WATERS

STOL AIRPORTS FOR LARGE CITIES) SINKING LANY
COMBATYED BY SOLID WASTE OISPOSAL I WATER POLLUTION
BY FEED LOTS) RADIATION TREATHMENT FOR SEWAGE' Tax

INCENTIVES FOR COAL BURNERSS (u)
§7
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AD~ 734 434 2071 173
GENERAL APPLIED SCIENCE LABS INC WESTBURY N Y

SONIC BQOM MINIMIZATION THROUGH AIR STREAM

ALTERATIONS (ul

DESCRIPTIVE NOTE: FINAL REPTe MAR 70«JUL 71,
Jub 71 | 38P LIPFERTFoe We 3
REPTe NOs GASL=TR=740
CONTRACT!: FA=70=WA=232D
MONJTOR: FAA=RD 71-90
UNCLASSEIFIED REPORT

DESCRIPTORS: (eSONIC BOOM, REDUCTION), (®SUPERSONIC
PLANES, SONIC BOOM), SUPERSONIC CHARACTERISTICS

PRESSURE, COMBUSTIGN, BOUNDARY LAYER, INTERFERENCE,

LIFTy JETS, LASERS (uy)
IDENTIFIERS: SCAT 15F AIRCRAFT,y SUPERSONIC TRANSPORT

ty)

PLANES

THE POTENTIAL OF MODIFYING SUPERSONIC AIRCRAFTY
SONIC BOOM SIGNATURES BY MEANS OF ALTERING THE FLOW
FIELO In THE VICINITY OF THE AIRCHAFT WAS
INVESTIGATED THEORETICALLYe A SPECIFIC AJRPLANE,

THE NASA SCAT=iSF, WAS SELECTED AS A BASIS, AND

A CRUISE FLIGHT CONDITION OF MACH 247, 62,000 FEET
WAS CHOSENe SIGNATURES WERE COMPUTED USING REAL
{1962) ATMOSPHERIC PROPERTIESe FINITE RISE

TIMES, REDUCED OVERPRESSURESs AND REDUCED SHOCK
PRESSURE RISES WERE AMONG THE SIGNATURE [MPROVEMENTS
INVESTIGATED. FLOW FIELD ALTERATION MECHANISHMS
CONSIDERED INCLUDED FREE COMBUSTION, BOUNDARY LAYER
MASS ADDITION, FORCE FIELDSy AND LASERTGENERATED HEAT
FIELDS, FINALLY, THE CONCEPY OF A SEPARATE 'PENALTY
AIRCRAFT' WAS PUT FORTHs THIS WQULD BE AN AIRCHAFT,
PRESUMABLY CARRYING NO PAY_LOADs THAT wWOULD FLY FLY IN
CLOSE PROXIMITY (SO THAT THE SONIC BOOMS

INTERFERE) TO THE BASELINE AIRCRAFYT AND RELIEVE THE
NECESSITY OF INCREASING THE BASELINE AIRCRAFT GROSS
WEIGHT BECAUSE OF SONJC BOOM ALLEVIATION SCHEMES.

{AUTHOR)

(v}
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AD™ 735 296 172 2071
BOEING CO RENTON WASH COMMERCIAL AIRPLANE gROYUP

STUDY COVERING CALCULATIONS AND ANALYSIS oOF

SONIC BOOM DURING OPERATIONAL MANEUVERS.

VOLUME [+ ANALYSIS AND COMPUTATION OF

MANEUVER EFFECTS. tul

DESCRIPTIVE NOTE! FINAL REPYe AFH 70-FEB 71.
FeB 71 1P

REPTe NOws pD6~-A12108~]

CONTRACT: pOT=FA70WA=2315

MONITOR?! FAA=EQ 71=2

UNCLASSIFIED REPORT

DESCRIPTORS: (®SONIC BOOM, MANEUVERABILITY),
(¢SUPERSONIC PLANES, SONIC BOOM), PRESSURE, NUMER]CAL

ANALYS1S, STATISTICAL DATA (u)
IDENTIFIERS! SCAT 15F AIRCRAFT, ®SUPERSONIC
TRANSPORTYS {v)

THE METHODS AND RESULTS OF THE STUDY OF THE EFFECTS

OF OPERATIONAL SSY MANEUVERS ON SONIC BOOM ARE
CONTAINED IN THREE VYOLUMESs VOLUME [ SHOWS THAT

THE THEORETICAL EFFECTS OF OPERATIONAL MANEUVERS DUE

TO TYPICAL SST MANEUVERS ARE SMALL EXCEPT FOR

MANEUVERS AT MACH NUMBERS BELOW ABOUT MACH le3s

MEYHODS ARE OUTLINEULD FOR APPLYING THE RESULTS TO

ANY AIRpPLANE, AND SELECTEUL PRESSURE SIGNATURES ARE
PRESENTED FOR THE Uc¢Sas SST AND SCAT 15-F.

(AUTHOR) (U

99
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\D~ 735 297 172 2071
BOEING CO RINTON wWASH COMMERCIAL AIRPLANE GROUP K

STUDY COVERING CALCULATIONS AND ANBALYSIS OF
SONIC 800M OURING OPERATIONAL MANEUVERS.
VOLUME Ille DESCRIPTION OF COMPUTER
PROGRAM *SONIC BOOM PROPAGATION N A
i STYRATIFJEDU ATMOSPHERE®' AND ESTIMATION OF
- LIMITATION NEAR CAUSTICS. (§VR]

DESCRIPTIVE NOTE: FINAL REPTs APR 70=FEB 71,
FEB 71 294P HAGLUND sGe Te {OLSONsD.
Le
REFYe NOe DOA-}2108-3
CONTRACT: pOT=FA7(Wa=2315
MONITORI FAA=EQ Ti=2

UNCLASSIFIED REPORT E
SUPPLEMENTARY NOTE! SEE ALSOC VOLUME 2+ AD=735% 390,

DESCRIPYORS: {eSUPERSONIC PLANES, SONIC BOQOM), COMPUTER

PROGRAMS, PRESSURE, METEOROLOGICAL PARAMETERS tul
IDENTIFIERSY SCAT 15F AIRCRAFTe. FGRYRANy FORTRAN 4
PROGRAMMING LANGUAGE , #SUPERSONIC TRANSFORTS tu)

THE METHODS AND RESULTS OF THE STUDY OF THE EFFECTS
OF OPERATIOMAL SST MANEUVERS ON SONIC BOOM ARE
CONTAINED IN THREE VOLUMES. VOLUME 11 DESCHIBES
THE COMPUTER PROGRAM, *SONIC BOOM PROPAGATION

IN A STRATIFIED ATMOSPHERE') WRITTEN IN FORTRAN 2.
IV FOR PROCESSING ON AN I18M 7U%0 OR CDC 4600 AND 3
PLOTTING ON A CALCOMP DIGITAL INCREMENTAL PLOTTER,

IT PROVIDES THE CAPABILITY TOU CALCULATE SONIC BQOOM

PRESSURE SIGNATURES GENERATED BY ARB[TRARY

MANEUVERING AJRPLANES IN HORIZONTALLY STRATIFIED

ATMOSPHERES WITH WINDs (AUTHOR) (u)
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AD= 735 390 1/2 2071

STUDY COVERING CALCULATIONS AND ANALYSIS
SONIC BOOM DURING OPERATIONAL MANEUVERS.
VOLUME J1e PRELIMINARY FLIGHT TEST

PLAN,

DESCRIPTIVE NOTE:R
DEC 70 1o1P
EDWARD Je ¥
REPYs NOe DO&A~12108-2
CONTRACT! DUT=-FA70WA=2315
MONITOR: FaA~EQ 71=-2

FINAL REPT+ APR-DEC 70,
HAGLUND ) GEORGE T

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE! SEE ALSO VOLUME 1,
VOLUME 3, AD=735 297,

DESCRIPTORS? {eSUPERSONIC PLANES,
TESTINGy ACCELERATION,
ANALYSIS

IDENTIFIERS:

TRANSPORYTS

LEVEL FLIGHT,

SCAT 15F AIRCRAFT,

CONTAINED IN THREE VOLUMES. VOLUME i1
FLIGHT TEST PLAN DESIGNED TO INVESTIGATE
THE GROUND PRODUCED DURING LONGITUDINAL
ACCELERATIONS,; CIRCULAR TURNS,
FLIGHT AT THE THRESHOLD MACH NUMBER.
TEST PLAN
PHENOMENA NEAR LATERAL CUT=OFF.

METEOROLGGICAL CONDITIONS.

ACCELERATJONS AND THE LATERAL CUT=OFF
STEADY, LEVEL FLIGHTs (AUTHOR)

101
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#SONIC BOOM),

AND STEADY,

/10M09

BOEING €O RENTON WASH COMMERCIAL AIRPLANE GROUP

OF

tul

1 KANE s

735 2964 AND

FLIGHT

MATHEMATICAL

(V)

*SUPERSON]C

tu)

THE METHODS AND RESULTS OF THE STUDY OF THE EFFECTS
OF OPERATIONAL SST MANEUVERS ON SONIC BOOM ARE
CONTAINS &

CAUSTICS AT

LEVEL

A FLIGNHT

1S DEFINED FCOR STUDYING SONIC BOOM

CHARTS ARE

PROVIDED TO BE USED IN THE FIELD IN DETERMINING THE
REQUIRED AIRPLANE POS!ITION RELATIVE T0O THE MEASURING
i NETWORKS AS A FUNCTJION OF FLIGHY VARJABLES AND
METHOGS ARE GIVEN FOR
CALCULATING CAUSTIC LOCATIONS DUE TO LONGITUDINAL
LOCATION DURING

(y)

/10M09
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AD= 738 790 21/%
PEUTSCHE FORSCHUNGS= UND VERSUCHSANSTALT FUER LUFT~ UND

RAUMFAMRY E V BRUNSWICK {WEST GERMANY)

LLR AUSLEGUNG UND BEMESSUNG EINES TRIEBWERKS
T WAMLWEISE ZUSCHALTBAREN TRIEBWERKIKQMPONETEN
FUER DEN EINSATZ IN UEBERSCHALL~
VERKENHRSFLUGBZEUGEN (DESIGN AND PARAMETERS (OF A
POWER PLANT WITH OPTIQNALLY SELECTIVE POWER

COMPONENTS FOR SJUPERSONIC AIRLINERS), tu)

AUG 70 {27 VON BONIN,LUTZ
REPTe NOe DFVLR«SONDERDRUCK=169

UNCLASSIFIED REPORT
AVALILABILITY? PUBe IN ZEITSCHRIFT FUER
FLUGWISSENSCHAFTEN V19 N1l P437-448 1971+ NO COPJES
FURNISHED By DDC OR NT1S,
SUPPLEMENTARY NOTE! TEXT IN GERMAN
ENGLISH AND FRENCH,

DESCRIPTORS: {eAIRCRAFT ENGINES,y EXPERIMENTAL OESIGNI),
SUPERSONIC ATRCRAFT, SUBSOWIC CHARACTERISTICS, HiGgH
ALYITUDE, SUPERSONIC CHARACTERISTICSs MATHEMATICAL
MODELS, PAYLOAD, FEASIBILITY STUDJIES

SUMMARY IN

(u)

THE SUBJECT OF THE STUDY 1S5 THE PROPOSAL FOR a TwiN
SPOOL PoWER PLANT WITH HIGH PRESSURE CUT OFF FOR
OPERATION IN SUPERSONIC ATRLINERS (MACH NUMBER 3)
WHICH HAVE TO PASS A LARGER FLIGHT SECTION IN THE
SUBSONIC RANGE REACHING BEYOND THE CLIMB AND
ACCELERATION PHASE wiTH REGARD T0 THE SUPERSONIC
BOOMs THIS PROPOSAL 1S BASED ON CONSTRUCTING aN
ENGINE FOR THE TWO EXTREMeELY OIFFERING FLIGNHT
CONDITIONS « SUPERSONIC FLIGHY WITH MACH NUMBER 3

IN AN ALTITUDE OF 20 KM AND SUBSONIC FLIGHT WITH
MACH NUMBER 049 IN AN ALTITUDE OF {1 XM = THAT IS

", OPTIMALLY DESIGNED AND SIZED FOR BOTH FLIGHT PHASES.
B AFTER A BRIEF DISCUSSION OF THE STRUCTURE AND

METHOD OF OPERATION 9F SUCH AN ENGINE, THE SYSTEM OF
EQUATIONS FOR TYHME DETERMINATION OF THE PAYLCAD
RELATED Yo THE STARTING WEIGHT 1S DEVELOPED WilTH S50ME
SIMPLIFYING ASSUMPTIONS IN ORDER TO BE ABLE T0O
INVESTIGATE THE EFFECYT OF SUCH AN ENGINE CONCEPT ON
THE PROFITABILITY OF THE AIRCRAFY WITHIN A FIRSY

ONSET.

tu)
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AD= 740 697 5710 20/1
TRACOR INC AUSTIN TEX

ENVIRONMENTAL INFLUENCE ON PUBLIC RESPONSE TO
THE SONIC BOOM. tu)

DESCRIPTIVE NOTE! FIMAL REPT.
72 47p

CONTRACT: DOT*FA7OWA=~2254

PROJ: FAA~283-011

MONIYOR? FAA=NO 70«17

UNCLASSIFIED REPORY

DESCRIPYORS: (eSONIC BOOM, SATTITUDES(PSYCHOLOGY 1)
(*PUBLIC OPINION, #SONIC BOOM)y» JET PLANE NQOISEH
AIRPORTS, URBAN AREAS: NOJSEy VEHICLES, TRANSPQRTATIOIU]

10ENTIFIERS *NOISE EXPOSURE) ®NQISE POLLUTIUN,
COMMUNITIES tul

PREV]IOUS STUDIES OF PUBLIC RESPONSE TO THE SONIC

BOOM HAVE NOT CONSIDERED REACTIONS TO THE 800M WITHIN
THE CONTEXT OF THE CITY OR NEIGHBORMOOD ENVIRQNMENT,
DATA CONCERNING COMMUNITY REACYION TO AIRPORT NOISE
IN OROER TC STVUDY ThAL EFFECT OF ENVIRONMENT
CONDITIONS: BOTH PHYSICAL ANU SOCIAL, ON RESPQONSE TO
THE BOOM. ATTITUDINAL RESPONSE IS AFFECTED BY THE

RESPONDENT*S ENVIRONMENTs {AUTHOR) tul
103
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AD= 740 887 2071
TORONTO UNIV (ONTARIQ) INST FOR AEROSPACE STUDIES

THE EFFECTS OF WIND AND TEMPERATURE
GRADIENTS ON SONIC #800M CORRIDORS. tu)

DESCRIPTIVE NOTE! TECHNICAL NOTE,
ocT 74 I9p ONYEONWU Ry Qo
REPTe NOe UTIAS=TN=168
CONTRACT: AF=AFOSR-188%5=70
PROJ! AF=978}
TASK: 978102
MONITORSY AFOSR TR=71=3087

UNCLASSIFIED KREPORTY

DESCRIPTORS?: {#30NIC BOOMy EQUATIONS OF MOTION)
DIFFERENTIAL EQUATIONS, VECTOR ANALYSISs CURVE FITTING,
FLIGHT PATHS, MATHEMATICAL MODELS, SUPERSONIC FLIGHT,
ATMOSPHERIC TEMPERATURE, WIND, CANADA {u)

CALCYLATION OF SONIC BOOM CORRIDOR WIDTHS 8ASED ON
CLOSED FORM SOLUTIONS OF RAY ACOUSTIC EQUATIONS USING
PLECEWISE LINEAR ATMOSPHERIC MODELS OF WINDS AND
TEMPERATURES MHAS 2E&N ACCOMPLISHED. DETAILED
SQLUTIONS OF RAY TRACING EQUATIONS ARE PRESENTED FOR
ALL POSSIBLE VARIATIONS OF WINDS AND TEMPERATURES,
WITHIN THE FRAMEWORK OF THE ASSUMED MODEL ATMOSPHERE.
THE EFFECTS OF AIRCRAFT FLIGHT ALTITUDE AND mMaCH
NUMBER, WIND AND TEMPERATURE GRADIENTS, AND WINO
DIRECTIGN ON SONIC BOOM CORRIDOR ARE INVESTIGATED IN
DETAIL, INCLUDING THE EFFECTS OF NON«STANDANRD
ATMOSPHERES SUCH AS PREVALIL IN WINTER MONTHS.
NUMERICAL RESULTS ARE PRESENTED AND AMPLY

DISCUSSED, AGREEME: ¢ OF THE PRESENT CALCULATIGNS

WITH PUBL ISHED DATA 15 EXCELLENT. (AUTHOR! (vl
104
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AD= 74| 852 13713
WIGGINS (J H) CO PALOS VERDES ESTATES CALIF

SONIC B00M AND NATURAL DETERIORATION
EFFECTS ON BUILDINGS -~ WHITE SANDS

STRUCTURE RESURVEY. ()
7 DESCRIPTYIVE NOTE: FINAL REPT e,

i FEB 72 5iP WIGGINSsJs He 4 JRI

' MONITOR! FAA=RD 72=25

UNCLASSIFIED REPORT

DESCRIPTORS {¢SONIC BOOM, «BUILDINGS), DEGRADATION,
CRACKS, DAMAGE ASSESSMENT, NEW MEXICO )
IDENTIFIERS: WEATHERING (U)

THE PURPOSE OF THE STUDY WAS TO EVALUATE THE

CURRENT STATE OF NATURAL OETERIORATION OF THE
STRUCTURES USEDC FOR SQONIC ROOM TESTING PURPOSES BY
THE FAA AND TO COMPARE THAT STATE WITH THE DAMAGES
CAUSED gY THE 1494 SONIC BOOMS GENERATED DURING THE
TESTSe STRUCTURAL RESPONSE TESTS WERE CONDUCTED
UNDER SONIC BOOMS RANGING IN INTENSITY FROM 1.5 PSFo
TO 38 PSFe SINCE THE TESTING PROGRAM, SEVEN YEARS

OF NATURAL FORCES RESULTING FROM SUNy WINDy MOISTURE
AND SOlL MOVEMENTS HAVE TAKEN PLACEe. T wAS OF

GREAT INTEREST, THEREFORE, TO REEAXAMINE THLSE
STRUCTURES SOME SEVEN YEARS LATER ANU DETERMINE THE
AMOUNT OF NATURALLY OCCURRING CUMULATIVE DAMAGE THAT
HAS TAKEN SLACE OVER THE YEARSe (AUTHOR) ()

105
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AD= 745 728 2071 471
NAVAL ORONANCE LAB WHITE OAK MD

PROPAGATION OF A WEAK SHOCK WAVE THROUGH A
TURBULENT MEDIUM, (vl

MAY 72 Z6F PHINNEY sRALPH Es $TAYLOR,
LEONARD S+ i
REPYe NOe NOLTR=72+(30
PROJS NOL=324/FAA

UNCLAGSIFIED REPORT

DESCRIPTORS: (#SONIC B00M, DISTOKTION)y {(#ATMOSPHERIC
MOTION: MICROBAROMETRIC WAVES), PROPAGATION, PARTIAL
DIFFERENTIAL EQUATIONS, VECTOR ANALYSISs TURBULENCE,
SHOCK WAVES (Ul

THE PROPAGATION OF A WEAK NEARLY PLANE SHOCK WAVE
THROUGH A SLIGHTLY INHOMOGENEOUS MEDIUM WAS STUDIED.
THE EQUATIONS FOR A FINITE STRENGTH SHOCK WAVE ARE
USED AS A STARYTING POINT [N OROER THAT THE CUMULATIVE
EFFECT OF SECOND ORDER TERMS WILL NOT BE LOS5Ts THE
MOTIVATION FOR THE 5TUDY WAS THE EXPERIMENTAL
OBSERVATION THAT ATMOSPHERIC TURBULENCE CAN
ALTERNAYELY FOCUS AND DEFOCUS WeAK WAVES FROM AN
AJRCRAFYT« A MORE DETAILED UNDERSTANDING OF THE
INFLUENCE OF ATMOSPHERLIC TURHULENGCE ON THIS PROBLEM
WAS SOUGHT. THE BASIC EQUATIONS ARE DERIVED, AND

SOME PRELIMINARY RESULTS ARE OBTAINED. (AUTHOR! tyi
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AD=~ 747 989 5710
CiViL AEROMEDICAL INST OKLAHOMA CITY OKLA

RESIDUYAL PERFORMANCE EFFECTS OF SIMULATED

SONIC BOOMS INTRODUCED DURING SLEEP, vl
MAY 72 i2p CHILESsWe DEAN IWEST
GEORGETTA
MONITOR! FAA=AM 72»19

UNCLASSIFIED REPORY

DESCRIPTORS: (oSLEEP, *S0NIC BOOM),
(*STRESS(PSYCHOLOGY), SONIC BOOM}, PERFORMANCE (HUMAN),
MALESy SIMULATION, AGINGIPHYSIOLOGY), DIURNAL
VARIATIONS, PSYCHOACQUSTICS tul

et e

TWENTY=FOUR MALE SUBJECTS WERE TESTED ON A COMPLEX
PERFORMANCE DEVICE INVOLVING MONITORING, MENTAL
ARITHMETICy AND PATTERN DISCRIMINAYIONe THREE AGE~
GROUPS wERE USED: 20 TO 28, 40 TOo 4%, AND 60 71O

72¢ SUBJECTS WERE TESTED FOR 30 MINUTES EACH
MORNING AND EACH EVENING FOR A 2i«DAY PERJOD. ON
THE SIXTH THROUGH THE 17TH NIGHTS, SUBJVECTS WERE
EXPOSED 0O EIGHT SIMULATED SONIC BODMS WITH AN
YOUTDOORS ! OVERPRESSURE LEVEL OF 1.0 PSF PRESENTED AT
f«HOUR [NTERYALS DURING SLEEF THE RESULTS FROVIQED
NO EVIDENCE THAT EXPOSURE TO SIMULAYED SUNIC BO0O0HS
DURING SLEEP PRODUCED MEASURABLE CONSERUENCES ¥1TH
RESPECT TO COMPLEX PERFORMANCE s A SIGNIFICANT AgE
EFFECT WAS FOUND FOR FIVE OF THE TEN MEASURES.
SIGNIFICANT DIFFERENCES {(APPARENTLY A LEARNING
EFFECT) WERE FOUND IN PERFORMANCE ACROSS YHE THREE
PHASES (PRE«BOOM, B0O0OMs AND POST=BOOM)» THERE

WAS ALSO A SIGNIFICANT INTERACTION BETWEEN AGE AND

PHASE FOR FIVE OF THE MEASURES. (AUTHOR) (vl
:
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UNCLASSIFLED
00C REPORY BIBLIOGRAPHY SEARCH CONTROL NOe £Z20MO9
AD= 748 U85S §/10 2071
AEROSPACE MEDICAL RESEARCH LAB WRIGHT=PATTERSON AfF8
OHIO

HUMAN RESPONSE YO SONIC HOOM IN THE

LABORATORY AND ThE COMMUNITY, ty)
JAN T} 18°F GIERKEWHe Eo VON INIKONsCo
We 4

REPTs NOo AMRLwTR~469=47
PROJS AF.7231

UNCLASSIFIED REPORT
AVAITLARILITY! PUBe IN THE JNLe OF THE ACOUSTICAL
SCCIETY OF AMERICA, V51 H2 P766-782 1972,
SUPPLEMENTARY NOTE: REVISION OF REPORT DATED 3 NOV
70,

DESCRIPTORS ! (#SONIC BOOM, REACTION(PSYCHQLGOGY) ),
PSYCHOACOUSTICSy AYTITUDESIPSYCHOLOGY )y SUPERSQNIC
AIRCRAFT, TRANSPORT AIRCRAFT, INTENSITY (u)
1DENTIFIERS *NOTSE POLLUTION, OVERPRESSURE (u)

PRESENT=DAY ESTIMATES REGARDING THE ACCEPTABILITY

OF SONIC B0OMS BY MAN ARE DERIVED FROM VARIOUS
OBSERVATIONS, OVERFLIGHRY PROGRAMS, AND EXPERIMENTAL
FIELD AND LABORATORY STUDIES LONDUCTED BOTH WITHIN
AND QUTSIDE THE UNITED STATESe THE LOUDNESS AND
ANNOYANCE OF INDIVIDUAL BOOMS AND THEIR DEPENDENCE ON
THE BOOM OVERPRESSURE AND PRESSURE=TIME FUNCTION AS
WELL AS THE COMPLEX REACTION OF INDIVIDUALS, GROUPS,
AND COMMUNITIES EXPUSED TO SOMIC BQOMS OF VARIED
MAGN]ITUDE AND FREQUENCY ARE DISCUSSED. THE FEW
EXPERIMENTS AVAILABLE PROVING THAT EVEN SONIC B00MS
OF THE HMAXIMUM INTEHSITY FPRESENTLY FEASIBLE DO NOT
PRODUCE DIRECT MEDICAL INJURY ARE DESCRIBEDe BASED

ON THE INTEGRATED BODY OF RESULTS OF RECENT
PHYSIOLOGIGCAL, PSYCHOACOUSTIC, BEHAYIORAL, aND
SOCIOLCGICAL STUDLES IN VARIOUS COUNTRIES, ESTIMATES
0F THE EFFECTYS AND ACCEPTABILITY OF REGULAR, FREWQUENT
SUPERSONIC COMMERCIAL OVERLAND FLIGHT SCHEDULES ARE
PRESENTED AND DISCUSSED IN TERMS OF AIRCRAFT NOISE
POLLUTION IN GENERAL, AND OF POTENTIAL CERTIFICATION
OF AIRCRAFT WITH RESPECT T0 NOISE AND SONIC BQOM.
FINDIMNGS SUPPGORT THE CURRENT POLICY THAT COMMERCIAL
SUPERSONIC TFANSPORT AIRCRAFT WIiLL NOT BE PERMITTED
TO FLY OVER THE UNITED STATES UNLESS AND UNTIL

THE NOISE FACTOHS ARE BROUGHT WITHIN ACCEPTABLE
LIMIiSe {aUTHQR) (il
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AD= 749 277 6719
CIVIL AEROMEDICAL INST OKLAHOMA CITY OKLA

SONIC BOOMS AND SLEEP: AFFECT CHANGE AS A

FUNCT10nN OF AGE, iy)
JUN 72 15P SMITHIROGER Co iHUTTU,GARY
Le
MONITOR: FAA~AM 72-24

UNCLASSIF1ED REPORT 'é

g

PESCRIPTORS: (<SLEEP, #SONIC BOOM), BEHAVIOR, E

STRESSIPHYSIOLOGY), AGING(PHYSIOLOGY), &
FATIGUE (PHYSIOLOGY), STRESS(PSYCHOLOGY) (U

THE STUDY CONCERNED YTHE MEASUREMENT OF MOOD CHANGES
RESULTING FROM SiMULATED SONIC 800MS OCCURRING UDURING
SLEEPs SUBJELTS FROM THREE AGE GROUPS 12§ YO 26,

40 YO 45, AND 40 T0O 72 YEARS OQLD) SPENT 2}
CONSECUTIVE NIGHTS [N A SLEEPING ROOM EQUIPPED FOR
SONJC=BOOM SIMULATIONs DURING THE SIXTH THROUGH
SEVENTEENTH NIGHTS, SIMULATEWD SONIC HOOMS OF 1+0 PSF
YOUTDOORS Y OVERPRESSURE LEVEL (el PSr MEASURED
INSICE THE THE SLEEPING ROOMS) WERE PRESENTED

HOURLY THROUGHOQUT EACH NIGHTs A5 THE MEASURE QF
MOOD, THE SUBJECTS COMPLETED A COMPOSITE MOUD
ADJECTIVE CHECKLIST IN THE EVENING BEFORE RETIRING
AND IN THE MORNING AFTER WAKING ON EACH OF THE 21
DAYSe No CHANGE IN MOODS ATTRIBUTABLE TO THE
OCCURRENCE OF SIMULATED SONIC BUOMS wWAS FOUND.
SURSTANTIAL EFFECTS RELATING TO THE AGE OF

SUBJECTS,y IRRESPECTIVE OF BOOM PRESENTATIONS, WERE
OBTAINEDe 17 WAS CONCLUOED THAT SIMULATED SUNIC
BOOMS OF SUCH LOW INTENSITY WERE UNWLIKELY TO WAVE
ADYERSE CONSEQUENCES ON THE MOOD STATES OF nmosT
INDIVIDUALSe (AUTHOR) tul
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AD~ 75] 93} 2/5 &/19 2071
AGRICULTURAL RESEARCH SERVICE BELTSVILLE MD

AN INTERDISCIPLINARY STUDY OF YHE EFFECTS OF
REAL AND 5IMULATED SONIC BOOMS ON FARM= ik
RAISED MINK (MUSTELA VISION). {u) g%

DESCRIPTIVE NOTE! FINAL REPT ey
AUG 72 242P TRAVIS HUGH Fe IBONDyJAMES
IWILSON,Re Lo SLEEKLEYsJe Re IMENEAR,Je
Re :
CONTRACT: DOT=-FA7OWAI=~171 ' 1
MONYITOR: FaA=~EQ 72-2 4

UNCLASSIFLED REPORT

SUPPLEMENTARY NOTE: PREPARED IN COOPERATION w#]TH
WASHINGTON STATE UNIVey SEATTLE) ALASKA UNIVe,
COLLEGEy AND THE DEPARTMENT OF THE AIR FORCE.
WASHINGTON, De¢ Cs

DESCRIPTORS (#RODENTS,y SONIC BOOM) s (8SONIC BOOM,
STRESS(PHYSIGLOGY )y NOISZEs ANIMALSy BEHAV]IOR,
REPRODUCTION(PHVSIOLOGY ), INFECTIOUS DISEASES,

: PATHOLOGY ty)
' IDENTIFIERS: *NOISE POLLUTIONs ANIMALSy BEHAV]IOR, 2
BOMESTIC ANIMALS ) 3

)
i
%‘i
!
)
-4
i
i
1

STUDIES WERE CONDUCTED AT THREE SITES ON MITKOF
ISLANDy ALASKA: TO DETERMINE THE EFFECTS OR THREE
REAL OR THREE SIMULATED SONIC BOOMS OF ABOUT & POUNDS
PER 50UARE FOOT OVER=-PRESSURE UPON REPRODUGCTIGN IN
FARMwRAISED MINKe CONTROL ANIMALS WERE NOT BOOMED.
NO DIFFERENCES (P>+05) WERE FOUND AMONG
EXPERIMENTAL TREATMENTS FOR LENGTH OF GESTATION,

v NUMBER oF K{TS BORN PER FEMALE WHELPING, NUMBER OF
KI1TS ALIVE PER FEMALE AT S AND 10 DAYS OF AGE, WEIGHT

. OF KITS AT 49 DAYS OF AGEs KIT PELT VALUE AND SELLING

& PRICE« A BEHAVIORAL STUDY SHOWED NO EVIDENCE THAT

' THE FEMALE MINK UNDER OBSERVATION WERE SUFFICIENTLY

DISTURBED BY SONIC BOOMS. RESULTS OF NECROPSY .
EXAMINATIONS SHOWED NO MINK DEATHS ATTRIBUTABLE TO
REAL OR SIMULATED SONIC BOOMSe LIKEWISE, NO
EVIDENCE WAS FOUND THAT BACTERIAL DISEASE WAS INDUCED
IN THE HERD FOLLOWING EXPOSURE TQ SONJC BOOMS, THE
CONCLUSION DRAWN FROM THESE STUDIES IS THAT EXPOSURE
OF FARMaRAISED MINK TO INTENSE SONIC BOOMS DURING
WHELPING SEASON HAD NO ADVERSE AFFECT ON THEIR
REPRODUCTION OR BEMAVIOR. (AUTHOR) (y)
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AD® 751 924 2071 13713
BLUME (JOWN A) AND ASSOCIAYES SAN FRANCISCO CALIF RESEARCH
o1v

ADDITIONAL SONIC 800M DAYA RELATED TO
TESTS CONDUCTED AT WHITE SANDS: NEW
MEXICO, AND EDWARDS AIR FORCE BASE. tul

DESCRIPTIVE NOTES FINAL REPT e
SEP 12 19P LEELLOYD A H
MONITOR: FAA=RD 72-114

UNCLASSIFIED REPORY

DESCRIPTORS: (®SONIC BOoOM, STRESSES), {*STRUCTURAL
MEMBERS» SONIC BOOM), STRAIN GAGES, STaTISTICAL DATA (V)
JOENTIFIERS: ©OWINDOWS, QVERPRESSURE tu)

DATA IN THE FORM OF NOTES AND RECORDING WHICH WERE
COMPILED DURING THE WHITE SANDS AND EDWARDS

AIR FORCE BASE SONIC BOOM TEST PROGRAMS

AND WHICH ARE PRESENTLY AVAILABLE 1IN FILES AV THE

BLUME OFFICES WERE REVIEWED TO PRESENT WINDUW

MOUNTED STRAIN GAGE READINGS WITH RELATED

OVERPRESSURES DURING THE 1965 WHITE SANDS TESTS

AND WINDOW SIZES OF THE EDWARDS AFB 1966 TEST
STRUCTURESe THESE DATA ARE TO BE USEDL BY Faa IN

CURRENT STUDIESs (AUTHOR) {ul

111
UNCLASSIFIED /Z0H09




UNCLASSIFIED -

ODC REPQORT BIBLIOGRAPHY SEARCH CONTROL NO« /720MO9

AD= 75} 93% 13713 2071
NEW YORK UNJV BRONX DEPT OF AERONAUTICS AND
ASTRONAUTICS

NUMERICAL PREDICTION OF INTERIOR AND
STRUCTURAL RESPONSE OF BUJLDINGS TO SONIC
BOOM OVERFLIGHTS. tud

DESCRIPTIVE NOTE: FINAL REPTe MAR 71=-SEP 72,
SEP 72 55p SLUTSKYSIMON §ARNOLULEE
REPTe NOe NYU=AA=72-23
CONTRACT: DOT=FA7IWA-2559
HONITOR! FAA=~RD 72=-116

UNCLASSIFIED REPORT

DESCRIPTORS! (eBUILDINGS, RESPONSFK ), (eSUPERSONIC

| FLIGHT, #SQONIC BOOM), STRUCTURAL MEMBERSs FLOORS, ROOFS»
ACOUSTIC PROPERTIES, MODELSISIMULATIONS)» SUPERSOUNIC
AITRCRAFT, NUMERICAL ANALYSIS tul

THE REPORT DESCRISBES A PROCEDURE FOR PREDICTING THE
STRUCTURAL AND ACOUSTIC RESPONSE OF FULL SCALE

' ARCHITECTURAL STRUCTURES TO SONIC BOOMS USING

! LABORATORY TECHNIQUESs IT IS SHUWN ThHAT Tye
ESSENTIAL ACOUSTIC PROPERTIES OF A FULL SCALE
STRUCYURE LOQCATED [N ISTRESs FRANCE COULD BE
ACCURATELY SIMULATED ON A SMALL SCALE (1320)

MODEL. LOCATED AT NeYeUe AND THAT THIS MODEL

COULD BE USED TO DETERMINE ACOUSTIC IMPULSE RESPONSE ]
FUNCTIONS OF VARIOUS ROOMS UNDER VARYING WINDOW AND

DOOR CONFIGURATIONS AND UNDER VARYING SUPERSONIC
FLIGHT MACH NUMBERS. THE CALCULATED IMPULSE

. : RESPONSE FUNCTICONS WERE USED IN CONJUNCTION W]TH

' MEASURED SONIC BOOM SIGNATURES FROM MIRAGE 111}
OVERFLIGHTS AT SPEEDS OF MACH | AND MACH 2 TO

ot g

£ e

Ay
S

s ot it
G iR

B 5 WAk

e
52

N CALCULATE BUILDING RESPONSES» TESE RESPONSES WERE i
A THEN COMPARED WITH MEASURED BUILDING RESPONSESs {4
(AUTHOR) () :ﬁ
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AD= 752 294 20/4 2071 ]
DEUTSCHE FORSCHUNGS= UND VERSUCHSANSTALT FUER LUFT= UND

RAUMFAHRY E V AACHEN (WEST GERMANY)

THE WAVE FORMATION AND SONIC BOOM DUE YO
A DELTA wWING, {u)

MAR 7] 24P OSWATITSCHsKe iSUN,Ys Co 3
REPTe NOe DFVLR=SONDERDRUCK=205

UNCLASSIFIED REPORT
AVAILABILITY?: PUBe IN THE AERGNAUTICAL ?
QUARTERLY, V23 pB7=108 MAY 72

DESCRiIPTORS! (#DELTA WINGS, SHOCK WAVES), (eSONIC BOOM,
DELTA WINGS), PREDICTIONS, THREE DIMENSIONAL FLOW, FuLOW
FIELDS, TRAILING EDGE, LEADING EDGES, WEST GERMANY (u)

BY EMPLOYMENTY OF THE ANALYTICAL METHOD OF
CHARACTYERISTICS AND OF A LIMITING PROCEDURE SUITABLE
FOR UEALING WITH THE TRAILING EDGE EXPANSION, THE
INFLUENCE OF NEAR=FIELD FLOW ON THE FAR=FIELD WAVE
FORMATION HAS BEEN INVESTIGATED FOR AN INCIDENT FLATY
DELTA WING WITH SUPERSONIC LEADING EDGES. THROUGH
CONFINED IN ITS SCOPE TO THE FRONT SHOCK IN THE
VERTICAL PLANE QOF SYMMETRY OF THE WING AND TO A
HOMOGENEOUS ATMOSPHERE WITHOUT DENSITY AND
TEMPERATURE GRADIENTS, THE PRESENT ANALYSIS REVEALS
FEATURES OF FLOW WHICH ARE INTERESTING FROM THE
STANDPOINT OF THE GENERAL THEORY OF THREE=DIMENS]ONAL
SUPERSONIC FLOWe IT IS FOUND THAT THE FRONT SHOCK
DUE TO A DELTA WING WILL AS A RULE BE CANCELLED AT A
. FINITE DISTANCE FROM THE WING BY THE PLANE~WAVE
EXPANSION EMANATING FROM THE TRAILING EDGEe THE
OVER=EXPANSION MUST THEN GIVE RISE TO A REAR 3HQCK
SEPARATE FRUM THE FRONT ONDe THUSy AT LEAST IN THE
PLANE OF SYMMEYRY, A SHARF=FRONT WAVE SIGNATURE CAN
NOT, IN GENERAL, BE EXPECTED FROM TYHE WING AT A
DISTANCE BEYOND THE TERMINATING POINT OF THE FRONT
SHOCK. THE BOOM SIGNATURE THEN WILL BE
QUALITATIVELY DIFFERENT FROM THAT OF A BODY OF
REVOLUTIONe THE GENERAL NON-EQUIVALENCE OF A WING
To A BUOpY OF REVOLUTION In THIS RESPECT SHOULD EVOKE
SOME RETHINKING ABOUT SONIC BOOM PREDICTION AND
ALLEVIATIONS (AUTHOR) (y)
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AD=~ 792 472 2071 2074
NAVAL ORDNANCE LAB WHJTE OAK MD

DISTORTION OF NEAR=SONIC SHOCKS BY WEAKLY

TURBULENT LAYERS, {ul
SEP 72 25P TAYLORWLEONARD Se iPHINNEY,
RaLPH E, 3

REPYs NOo» NOLTR=72-225 o
PROJ! NOL=324/FAA

UNCLASSIFIED REFORTY

DESCRIPTORS: (#SONIC BOOM, SHOCK WAVES)s TURBULENCE
FOCUSING, ATMOSPHERIC MOTION, NONLINEAR DIFFERENTIAL . .
EQUATIONS, PARTIAL DIFFERENTIAL EQUAT]ONS tul s

THE FOCUSING EFFECTS OF TURBULENCE IN THE
PROPAGATION MEDIUM UPON NEAR~SONIC SHQOCKS ARE STUDIED
BY EXTENDING THE THEORY OF SHOCK DYNAMICS TO A MEDIUM
WITH RANDOM TEMPERATURE AND PRESSURE VARJATIONS. A 1
PERTURBATION PROCEDURE 1§ USED TO SOLVE AND RESULTING k!
NONLINEAR PARTIAL DIFFERENTIAL EQUATIONes THE .
RESULTS ARE APPLIED IN A DISCUSSION OF SONIC pOQM
DISYORTION IN THE TERRESTRIAL BOUNDARY LAYER,

' {AUTHOR ) {u)
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AD= 7852 658 471 z2/2
LAMONT=pOHERTY GEOLOGICAL OBSERVATORY PAL{SADES N Y

ON THE GENERATION AND PRQOPAGATION OF SHOCK
WAVES FROM APOLLO ROCKETS AT QRBITAL
ALTITUDES, (vl

JUuL 71 14P COTTEN;PONALD E+ ;DONN,
WILLIAM Lo SOPPENHEIM,ALAN
REPTe NO. |DGO~)7348
CONTRACT: DAAB(Q7=69=C~0260; DA=ARQ=0=31=124m71=

G9%0
PROJ! DA=2-0=061102-8=53~8
MONITORS AROD 6997:21=EN

UNCLASSIFIED REPORT
AVAILABILITY: PUBs [N GEOPHYSICAL JNLe OF THE
ROYAL ASTRONOMICAL SOCIETY, V26 Pl49=159 1971,
SUPPLEMENTARY NOTE: PREPARED IN COOQOPERATIQON WITH CITY
UNIVe OF NEW YORKe SPONSORED iN PART BY GRANT
NSFeGA=17454,

DESCRIPTORS! (eMANNED SPACECRAFT, MICROBAROMBTRIC
WAVES ), (®LAUNCH VEHICLES, ®3HOCK WAVES), UPFER

i ATMOSPHMERE, SONIC BOOM, AYTENUATION ty)
IDENTIFIERS? APOLLO 12 SPACECRAFT, APOLLO 33
SPACECRAFTY, INFRASONICS» KRADIATION (ul

ACOUSTIC SIGNALS FROM APOLLO ROCKETS AT ORBITAL
ALTITUDE (188 KM) APPEAR TO 8E EXPLAINABLE wlTH

THE ASSUMPTION THAT THE EXHAUST PLUME SERVES AS A
CONICAL BODY OF LARGE CROSS=SECTION MOVING
SUPERSONICALLY WITH THE ROCKETs THE PRESENCE OF

THE SURFACE SIGNAL (le3 HZ AND HIGHER! IMPLIES

- THAT PROPAGATION [N THE UPPER ATMOSPHERE OCCURRED / &
' AN N=WAVE SHOCK CONE WITHOUT THE STRONG ATTENUATIO.
TO WHICH AN ACOUSTIC WAVE OR EVEN A SAWeTQOTHED

T (SHOCKED) WAVE OF SIMILAR FREQUENCY WOULD BE

B SUBJECTEDs THE SHOCK CONE DOES NOT ATTENUATE

BECAUSE ENERGY IS CONTINUALLY RESUPPLIED ALUNG THE
SHOCK (ONE FROM THE VERICLE AND (TS PLUME ACTING AS A
PISTONe CALCULATED OVERPRESSURES DO NOT REDVCE TO
ACOUSTIC AMPLITUDES UNTIL THE WAVE 15 BELOW 40KM
WHERE ACOUSTIC ATTENUATION BECOMES NEGLIGIBLE.
{AUTHOR) (Yl
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AD= 752 88| 2071
ACOUSTICAL SOCIETY OF AMERICA NEW YORK

PROCEEDINGS OF THE SONIC BOOM SYMPOSIUM

(2ND) SPONSORED BY THE ACOUSTICAL SOCIETY of

AMERJCA {(80TH MEETING) HELD AT HOUSTON,

TEXAS ON 3 NOVEMBER 1970, (u)

72 152F RIBNERZHERBERT Se (HUBBARD,
HARVEY Hs

UNCLASSIFIED REPORT

AVAILABILITY! AVAILABLE FROM BACK=NUMBERS

DEPTsy AMERICAN [NSTITUTE OF PHYSICSy 335 EAST 45

STes NEW YORK, Ne Yo 10017¢ PCS854004
SUPPLEMENTARY NOTES: SPONSORED IN PART 8Y FEDERAL
AVIATION ADMINISTRATIONs LIBRARY OF CONGRESS CARD
CATALUG NQOe 72-96208¢ INTERNATIONAL STANDARD BOOK
NOes 0=88318~201«7,

DESCRIPTYORS: {eSONIC BOOM, SYMPOSIA), ACOQUSTICS)
SUPERSONIC FLIGHT, SHOCK WAVESs PROPAGATION,
STRESS{PHYSIOLOGY )y HUMANS, ANIMALS, BEHAV]OR (vl
IDENTIFIERS: NOISE POLLUTION, RAY TRACING (vl

A MAJOR ENVIRONMENTAL EFFECT OF SUPERSONIC FLIGHT
THAT SETS IT APART FROM OTHER AIRCRAFT OPERATJONS IS
THE SONJC BOOMe THE WAVE PATTERN THAT TRAVELS WITH
THE AIRCRAFT=-RATHER LIKE THE BOW WAVE OF A SHIPwe=
SWEEPS OVER UNDERLYING AREAS AND MIMICS THE ADVANCING
SHOCK WAVE OF A MILD EXPLOSION. IMPELLED BY THE
PROSPECYT OF CIVIL SUPERSONIC TRANSPORY (SST)
AJRCRAFY, THERE HAS BEEN A GREAT VOLUME OF RESEARCH
ON THE SONIC BOOM AND ITS EFFECTSy PARTICULARLY
DURING THE LAST DECADEe THE STATE=OF-=THE=ART AS OF
1965 WAS SUMMED UP IN THE FIRST SONIC BOOM

SYMPOSIUM SPONSORED BY THE ACOUSTICAL SOCIETY

OF AMERICA: HELD [N STs LOUISe THE STATE=OF~-

THE«ART AS OF 1970 WAS LARGELY SUMMED UP IN THE
SECOND SONIC BOOM SYMPOSIUM HELD IN HOUSTON

FIVE YEARS LATER ON 3 NQVEMBER 1970 THE 1970
SYMPOSIUM CONSISTED AGAIN OF A SERIES OF INVITED
PAPERS, FOR TME MOST PART OF A SURVEY NATUREe. THE
AUTHORS WERE DRAWN FROM THE INTERNATIONAL COMMUNITY
OF RESEARCHERS ON SONIC BOOM AND ITS EFFECTS.
{AUTHOR) {(u)
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AD=~ 754 784 1372
STANFORD RESEARCH INST MENLO PARK CALIF

SUPPORY OF ENVIRONMENTAL PROGRANM
PLANNING (Ul

DESCRIPTIVE NOTE:! FINAL REPTs,
0CcTY 72 39}P MACKIN,JAMES Le iSCHMIDT,
RICHARD a. 3
CONTRACT! NOOD14=72-C=0445, ARPA ORDER=2}9g
PROJS NR=G89~091, SRI~1878

UNCLASSIFIED REPORT

DESCRIPTORS: (eDEPARTMENT OF DEFENSE, eENVIRUNMENT),
(®RESEARCH MANAGEMENT, ENVIRONMENT), SCIENTIFIC
RESEARCH, NATURAL RESOURCES, AIR POLLUTION, WATER
POLLUYION, HEAT, ECONOMICS, ELECTRIC POWER PROBUCTION,
ENERGY, STRATOSPHERE, EXHAUST GASES, PESTICIDESy, NOISE,
SONIC BOOM, WEAPON SYSTEMS, MONITORS (vl

IDENTIFIERS: WASTE DISPOSAL, NGISE POLLUT]ONs OILS,
POLLUTION, REMOVAL, oPOLLUTION, SRESEARCH MANAGEMENT,
ROCKET EXMANUST, SOLID WASTE DISPOSALs HAZARDOUS
MATERIALSs LAND USE, THERMAL POLLUT]ION,

ELECTROMAGNETIC RADIATION HAZARDS, ENVIRONMENTS,
SURVEYS, ENVIRONMENTAL IMPACT S (u)

PRINCIPAL ENVIRONMENTAL PROBLEM AREAS OF IMPORTANCE
TO THE DEPARTMENT OF DEFENSE WERE [DENTIFIEL ANp
POSSIBLE APPROACHES TO ADVANCED RESEARCH PROJECYTS
DIRECTED TOWARD SOLUTIONS OF THMESE PROBLEMS WERE
SUGGESTED TO PROVIDE PARTIAL SOURCE MATERIAL IN
SUPPORY OF DEFENSE ADVANCED RESEARCH PROJECTS
AGENCY 'S RESEARCH PROGRAM PLANNING, TOPICS

REGARDING ENVIRONMENTAL IMPACT ANALYSIS, RESOQURCES
MANAGEMENTs AIR QUALITY, WATER QUALITYs MATERIALS
HANDLING AND DISPOSAL, DATA MANAGEMENY AND SPEC] AL
PROBLEMS WERE INODLUDEDe FOR EACH TOPIC

INFORMATION WAS ORGANJIZED ACCORDING TO STATEMENT OF
THE PROBLEM, STATE OF THE ART, PRESENT ACTIVITIES AND
ORGANIZATION, IMPLICATIONS FOR THE DOD,y» AND
RECOMMENDATIONS FOR FURTHER 3TULIESe (AUTHOR) tul
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AD= 756 787 20/1
DEUTSCHE FORSCHUNGS= UND VERSUCHSANSTALTYT FUER LUFT~- UND
RAUMFAHRT E V AACHEN {WEST GERMANY)

CLOSED FORM SOLUTION FOR THE SONJC BOOM [N
A POLYTROPIC ATMOSPHERE, (vl

APR 72 8r STUFFsRe 4
REPTe NOs ODFVLR=SONDERDRUCK=25]

UNCLASSIFIED REPOURT
AVAILABILITY?! PUBe IN JNLe OF A[RCRAFTy V9 NB
PS56=562 AUG 72,
SUPPLEMENTARY NOTE: REVISION OF RegPORT OATEODO 12 0QC7

71
DESCRIPTORS: (#SONJC BOOM, MATHEMATICAL ANALYSIS),
VELOCITY, WEST GERMANY, SHOCK WAVES,; FLIGHY PATHS Qi
IDENTIFIERS: METHOD OF CHARACTERISTICS (y)

THE SONiC BOOM PROBLEM FOR TYPICAL AIRCRAFT
MANEUVERS IN A POLYTROPIC ATMOSPHERE IS5 SOLVED
ANALYTICALLY YSING THE ANALYTIC METHOD OF
CHARACTERISTICSs THE LINEARIZED WAVE PROPAGATION,
WHICH SERVES AS INITIAL SOLUTION TO THE METHOD OF
CHARACTERISTICS,y 15 SOLVED FIRST. THE
CHARACTERISTIC METHOD IS MODIFLED TO ENCOMPASS THE
CASE OF AN ONCOMING STREAM WITH VARIABLE SOUND

VELOCITY, (AUTHOR MODIFIED ABSTRACT) vl
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UNCLASSIFIED :

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /720M0Y

AD=~ 756 790 290/ 4/1
NATIONAL AERONAUTICAL ESTABLISHMENT OTTAwA {(ONTARLQ)

A DEYERMINISTIC MODEL OF SONIC BOOM
PROPAGATION THROUGH A TURBULENT ATMOSPHERE tul

DESCRIPTIVE NOTE:! AERONAUTICAL REPT,,
NOV 72 24P LEEsBe He Ko IRIBNER)H,
Se
REPTs NOs NAE-LR=%66
MONITOR! NRC 12981

UNCLASSIFIED REPORT

DESCRIPTORSS (@SONIC BOOM, EQUATICNS OF MOTION)»
ATMOSPHERIC MOTION, TURBULENCE, SHOCK WAVES,
PROPAGATION, PRESSURE, CANADA (u) :
IDENTIFIERS: WAVE EQUATIONS (y) e

THE PROPAGATION OF A WEAK NORMAL SHOCK WAVE THROUGH

A TURBULENT ATMOSPHERE IS5 STUDIED In TERMS OF AN
1DEALTZED MODEL, THE TURBULENT FIELD IS ASSUMED TO

BE WEAK AND REPRESENTED BY THE SUPERPOSITION OF TwoO
INCLINED SHEAR WAVES OF OPPOSITE INCLINATION TO THE
MEAN FLOW. THE RESULTING FLOW 15 OF A CELLULAR
NATUREs THE CELLS ARE RECTANGULAR IN SHAPE AND THE
SENSE OF ROTATION OF THE FLOYW ALTERNATES FRUM CELL TO
CELLe IF THE ANGLES MADE B8Y THE NORMAL OF THE
INCIDENT SHEAR WAVES WITH THE DIRECTION OF THE MEAN
FLOW ARE GREATER THAN SOME CRITICAL VALUE AN
EXPONEWNTIALLY DECAYING PRESSURE WAVE 1S GENERATED
BEHIND YHE SHOCKe 'SPIKEu'! OR ROUNDED' WAVEFORMS

ARE OBTAINED BY ADDING OR SUBTRACTING THIS PRESSURE
WAVE FRQOM THE STEADY STATE PRESSURE FIELD. AN
ILLUSTRATIVE EXAMPLE FOR A MEAN FLOW MACH NUMBER OF
1.000% 15 CONSIDEREDe (AUTHOR) (y)

dia i
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UNCLASSIFIED
DOC REPOQRY B[BLIOGRAPHY SEARCH CONTROL NOe 7ZONMO9

AD= 757 273 20/}
TENNESSEE UNIV SPACE INST TULLAHOMA

FUNDAMENTAL RESEARCH ON ADVANCED TECHNIGQUES
FOR SONIC BOOM SUPPRESSION tu)

DESCRIPTIVE NOTE! FINAL REPTe»
NGV 72 200p GEOTHERT ;Bs He 'PAN,Y,
So. PCHAUDHUR]I 9Se Ne iKOHLWRe TGRUSCHKAIHe

CONTRACTY! DOT~FA70WA=-2260
MONITOR! FAA=RD 73=-4

UNCLASSIFIED REPORT

DESCRIPTORS: (#SONIC 8B00M, REDUCTION},y INTENSITY,
THEORYy AERODYNAMIC CONFIGURATIONSy AIRFRAMES, WINGS,
EXHAUSY NOZZLES, EXHAUST GASES, SLOTTED FLAPS (U}
IDENTIFIERS? NOISE REDUCTION (u)

A MULTYIPHASE THEORETICAL INVESTIGATION ON

PREDICTING AND ALLEVIATING SONIC BOOM INTENSITY 1S
DESCRIBED. A NEW THEORY T0 PREDICT SONIC BOOM
INTENSITY ON THE GROMUND FROM WIND TUNNEL TESTS USING
NORMAL S1ZE MODELS {AS OPPOSED TO THE VERY SMALL
MODELS PRESBENTLY USED) WAS DEVELOPEDe. A

RELATIVELY EASY METHOD TO DEYERMINE AIRCRAFT CONTOURS
WITH DESIRABLE FINITE PRESSURE RISE TIMES 19
PRESENTED, AS 1S A METHOD YO DETERMINE PHANTOM BODY
SHAPES WITH DESIRABLE PRESSURE RISE TIMES WHICH CAN
BE SIMULATED 8Y HEAT ADDITION TO THE FLOW UPSTREAM OF
THE AIRCRAFTs IT IS SHOWN THATY A SLOTTED NOZ2LE
ENGINE EXHAUST HAS THE UNIQUE CAPABILITY TO SHIFT
LIFT FROM THE S0LID SURFACE OF THE WING TO THME REGION
BEHIND THE WING, WITH A RESULTING REDUCTION IN SONIC
BOOM INTENSITYe (u)
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UNCLASSIFIED
DOC REPQORT BIBLIOGRAPHY SEARCH CONTROL NO.~ /Z0OM0U9?

AD= 758 239 4/6 20/1

BUREAU OF SPORT FISHERIES AND WILDLIFE SEATTLE WASH WESTERN

FI5H DISEASE LAB
EFFECT OF SONIC BOOM ON FISH. tui

DESCRIPTIVE NOTE' FINAL REPT,

FER 73 72¢p RUCKER ROBERT Se¢
PROJ! FAA=202-554-015
MONITOR! FAA~RD T3=29

UNCLASSIFIED REPORT

DESCRIPTYORS! (#SONIC BOOM, #FISHES), [eEGGS, FISHES),
{*ECOLOGYy FISHES)y MORTALITY RATES,

EXPOSURE (PHYSIOQOLOGY) {u)
IDENTIFIERS: NOISE POLLUTION fu)

A PROGRAM ¥AS INITIATED YO STUDY THE EFFECT OF

SONIC BOOM ON FISH AND FISH EGGS DURING CRITICAL
STAGES OF DEVELOPMENT. DURING THE OEVELOPMENT OF

FISH EGGS THEY REACH A CRITICAL PERIQD WHERE THEY
BECOME SENSITIVE TO VIBRATION OR OISTURBANCE. THIS
PROGRAM WAS DESIGMNED TO DETERMINE IF THE DISTURBANCES
CAUSED BY SOWIC BOOMS COULD HAVE A DETRIMENTAL EFFECT
DURING THIS PERIODs [T CONSISTEU OF BOTH FIELD AND
LARORATORY TESYS CONDUCTED AT SEVERAL NATIONAL

FISH HATCHERIES (NFH)e FISH EGGS FROM BOTH

TROUT AND SALMON WERE REARED IN THE NORMAL MANNER,
EXCEPT THAT WHEN THEY WERe IN THEIR MOST CRITICAL
PHASE OF DEVELOPMENT THEY WERE EXPOSED TO SOMIC BOOMS
PRODUCED BY MILITARY AJRPLANES. EGG AND FISH FRY
MORTALITIES FROM EXPOSED GROUPS OF EGGS WERE COMPARED
TO THOSE FOR CONTROL GROUPS OF EGGS SPAWNED AT THE
SAME TIMEs THESE COMPARISONS INDICATED THAT THE

SONIC BOOM EXPOSURE CAUSED NO INCREASE IN MORTALITY.
{AUTHOR) {ul
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UNCLASSIFLED
00C REPORY BIBLIOGRAPHY SEARCH CONTROL NOe /720M09

AD= 760 720 13713 2071
NEW YORK UNIV BRONX UDEFT OF AERONAUTICS AND
ASTRONAYTILS

EXPERIMENTAL-ANALYTIC DYNAMIC TECHNIQUES TO
DETERMINE ACOUSTIC HESPONSE TO SONJC BOOM
WITHIN STRUCTURES tul

DESCRIPTIVE NOTES! FINAL REPTe AUG 69«JUN 7%,
JUN 71 160p SLUTSKYsSIHON TARNOLDLEE
REPTs NOs NYU-AA~70~19
CONTRACT: (OOT=FAOIWA=Z2145
MONITOR: FaA~EQ 71=3

UNCLASSIFIED REPORT

DESCRIPTORS: (eBUILDINGSy) RESPONSE), (@SONIC BOOM,
TRANSIENTS ), MODELS(SIMULATIONS), ACOUSTICS, STRUCTURAL
PROPERTIES, SIMULATION, POWER SPECTRA, SOUND
TRANSMiSS[ON, COMPUTER PROGRAMS, NUMERICAL ANALYSIS {u!

IDENTIFIERS: @ACOUSTIC RESPONSE, @ACOUSTIC WAVES,
«SPECTRA, COMPUTER AIDED ANALYSIS {u)

AN EXPERIMENTAL AND THEORETICAL PROGAM WAS

UNDERTAKEN TO DETERMINE THE TIME HISTORY OF THE
AIRBORNE PRESSURE AND THE CORRESPONDING ACQUSTIC ANWND
STRUCTURAL RESPONSE WITHIN ARCHITECTURAL STRUCTURES
DUE TO SONIC BOOM TRANSIENTS, AND TO DETERMINE THOSE
FEATURES OF SONIC BOOM SIGNATURE WMICH TEND TOQ SHAPE
THE INTERIOR ACOUSTIC WAVEFORM. A SIMPLE SONIC ©OOM
WAVE GENERATOR WAS BUILT IN WHICH SMALL SCALE MODELS
OF ARCHITECTURAL STRUCTURES WERE TESTEDs THE
PHENOMENCON OF 'SPIKING' OCCURED AMD WAS Foubp To
DEFPEND ON THE RISE TIME OF THE INCIDENT WAVE, THE
WINDOW DIMENSIONS AND THE DISTANGCE OF THE MICROPHONE
FROM THE WINDOW, INCREASE OF INCIDENT WAVE KISE

TIME WAS FOUND TO RADICALLY ALTER THE HIGH FREQUENCY
CONTENTY OF THE ROQOM RESPONSE. ALTHOUGH A

COMPLETELY CLOSED STRUGCTURE DID NOT GENERATEL INTERNAL
PRESSURE SPIKES, [T WAS FOUND THAT THE WALL
ACCELERATION WAS DEPENDENT ON THE INCIDENT wAVE
PRESSURE THEN IN RESPONSE TO FAST RISE SONIC BO0M
WAVES, A SIMPLE WALL COULD EXCITE SHALL O0BJECTS, WITH
H1GH RESONANT FREQUENCY THAT MIGHY BE COUPLED TO THE
WalLl+ A GENERAL MATHEMATICAL PROCEDVRE WAS

DEVELOPED TO CALCULATE SYSTEM TRANSFER FUNCTIONS FROM
MEASURED DATAs (AUTHOR) {y)
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe« /7ZOMOY

AD= 76| 498 11/2
WYLE LABS HUNTSVILLE ALA

EFFECTS OF REPEYITIVE SONIC BOOMS ON GLASS
BREAKAGE (vl

DESCRIPTIVE NOTE! FINAL REPT e
APR 72 252°F WHITEsRe We i
REPTe NOe+ WR=72«4
CONTRACT: DOT«FA71WA=2645
MONITOR: FAA=RD 72-43

UNCLASSIFIED REPORT

DESCRIPTORS: (®GLASS, *SONIC BOOM), FATIGUE(MECHANICS),
FRACTURE (MECHAMICS), COMPUTER PROGRAMS) PRES3URE,

SIMULATION (yl
IDENTIFIERSS ¢WINDOW GLASS, OVERPRESSURE, FORTRAN,
FORTRAN 4 PROGRAMMING LANGUAGE ()

AN EXPERIMENTAL PROGRAM WAS CONDUCTED IN WHICH
FIFTY«E1G6KT SQUARE PANES (EDGE LENGTHS OF 3 FT AND

4 FT) OF SINGLE STRENGTH WINDOW GLASS WERE EXPOSED

TO REPETITIVE SONIC BOOM ENVIRONMENTS IN ORUVER TO
MEASURE RESPONSE CHARACTERISTICS, DYNAMIC STRENGTHS

AND CUMULATIVE DAMAGE EFFECTS FUR RESIDENTIAL WINDOWS
CONTINUALLY EXPOSED TO SONIC BOOMS GENERATED gY
SUPERSONIC AIRCRAFT. (MODIFIED AUTHOR

ABSTRACT) (V)
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UNCLASSIFIJED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOs /Z0ONMO9?

AD™ 762 988 6/19
CIVIL AEROMEDICAL INST OKLAHOMA CITY OKLA

SIMULATED SONIC BOOMS AND SLEEP! EFFECTS
Of REPEATED BOOMS OF 1+0 PSF (u?

DEC 72 3P COLLINSeWILLIAM E4 |
IAMPIETROPe Feo |
PROJSY FAA~ANB=T70«PSY~24,) FAA~AM-B=~71=PSY=24
MONITOR FAA«AM 72435

UNCLASSIFIED REPORY

DESCRIPTORS: {(oSLEEP, ¢SONJC BOOM), NOISE,
STRESS(PHYSI0LOGY )y ACCLIMATIZATION, PSYCHOPHYSIQLOGY,

AGING(PHYSICLOGY!) (u?
IDENTIFIERS?! eNOISE POLLUTION tul

EIGHT MaLE SUBJECTS IN EACH OF THREE AGE GROUPS
(21=26, 4048, 60-72 YEARS) SLEPT IN PAIRS IN THE
CAMI SONIC BOOM SIMULATION FACILITY FOR 21
CONSECUTIVE NIGHTSe THE FIRST FIVE NIGHYTS WERE

USED TO ACCLIMATE THE SUBJECTS (NIGHTS | AND 2!

AND TO QATAIN BASELINE DATA (NIGHTS 3=»8)% THE

12 SUBSEQUENT NIGHYS (BOOM) INVOLVED THE MOURLY
PRESENTATION OF SIMULATED SONIC BOOMS AT aN
OVERPRESSURE LEVEL OF 1.0 PSF (A5 THOUGH MEASURED
YOUTDOORSYI¢ DURING FOUR ADDITIONAL NIGHTS

{(RECOVERY) THERE WERE NO BOOM PRESENTATIONS
ALL=NIGHT RECORDS OF EEG, €06y EMGy ECG,

AND BSR WERE OBTAINED AND ANALYZED. WONE OF

THESE PHYSIOLOGICAL MEASURES SHOWED ANY STATISTICALLY
SIGNIFICANT EFFECT OF THE BOOM PRESENTATIONS ON
NIGHTLY SLEEP PATTERNSe (MODIFIED AUTHOR

ABSTRACT) {u)
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00C REPORT BJBLIOGRAPHY SEARCH CONTROL NO. /20M09

AD= 763 594 1172 1374 2071
BOOZ~ALLEN APPLIED RESEARCH INC BETHESDA MD

TSN TN i)

STATISTICAL PREDICTION MOLEL FOR GLASS
BREAKAGE FROM NOMINAL SONIC BOOM LDADS.

.

{ul

Wit

DESCRIPTIVE NOTYE: FINAL REPT,
JAN 73 216P HERSHEY ROBERT Le iMIGGINS,
THOMAS He
CONTRACT: DOT=FA72WA~2823
MONITOR! FAA=RD 7379

L

3
1

UNCLASSIFIED REPORT

DESCRIPTORS: (eBUILDINGS, GLASS), (#GLASS,
FATLURE(MECHANICS) ), (eSONIC BOOM, BUILDINGS), 3
CONFIGURATION, LOADS(FORCES), STRESSES, PROBABILITY E
DENSITY FUNCTIONSs CRACKS, RANDOM VARIABLES fu) :
IDENTIFIERS: WINDOWS, OVERPRESSURE, BREAKAGE» COMPUTER

ATDED ANALYSIS ul E
A STATISTICAL MODEL WAS DEVELQOPED WHICH CAN BE USED
YO ESTIMATE THE PROBABILITY OF GLASS BREWKAGE FROM
SONIC GOOMS AS A FUNCTION OF THEIR NOMINAL

OVERPHRESSUREs OTVHAER PARAMCTERS wWHICH CAN RE TAKEN
INTO ACCOUNT IN BREAKAGE PROBABILITY CALCULATIONS E

WITH THIS MODEL INCLUDE WINDOW SJZEs AYRCRAFT VECTOR,
BOOM DURATION, AND WHETHER THE GLASS WAS PREVIOUSLY :
IN GOOD CONDITION OR CRACKEDe A MODEL WINDOW -
POPULATION HAS BEEN DEVISED FROM AVAILABLE DATA wWHICH E
INCLUDES THE DISTRIBUTIONS OF DYNAMIC AMPLIFICATION 5
FACTORS AND BREAKING PRESSURLS FOR SEVEN wINDOW :
TYPESe PROVISION HAS BEEN MADE In THE MODEL T0 :
TREAY +61% OF THE WINOOW POPULATION AS CRACKED -
GLASS. FROM COMPUTER GENERATION OF HISTOGRAMS FROM 1
TESY DATA, THE DISTRIBUTION OF 8OTH SONIC BOOM :
- STRESSES AND GLASS STRENGTHS WERE FOUND To Bt

A LOGNORMAL. BY USE OF THE MODELs IT WAS ESTIMATED
THAT THERE WOULD BE 1o} BREAKS PER MILLION PANES IN
GO0D CONDITION BOOMED AT A NOMINAL OVERPRESSURE OF 1
PSFe THIS ESTIMATE AGREES WELL WITH SONIC BOOM

CLAIMS DATAS (AUTHOR)

Wyt
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{u)

125
UNCLASSIFIED /10M09




UNCLASSIFIED
DDC REPORY BIBLIOGRAPHY SEARCHM CONTROL NOUe /720QM09

AD~ 766 326 6719
MAN=ACOUSTICS AND NOISE INC SEATTLE WASH

THE EFFECT OF SIMULATED SONIC BOOM RISE

TIME AND OVERPRESSURE ON

ELECTROENCEPHALOGRAPHIC WAVEFORMS AND

DISTURBANCE JUDGMENTS. ty)

DESCRIPTIVE NOTE: FINAL REPTe,
JuL 73 9P MABRYsJs Ee IPARRY,Hs Jo

REPTe HNOe MAN<-I004

CONTRACT: DOT-FA73IWA-3213
PROJE FAA=202~654~015
MONITOR: FAA-RD 73118

UNCLASSIFIED REPORT

DESCRIPTORS; (#ELECTROENCEPHALOGRAPHY, ¢SONIC a00MI),
(#NOISE, #SLEEP), SIMULATION, STRESS(PHYSIOLOGYI!,
AIRCRAFT NOISE, JET AIRCRAFT {u)

THE THREE MAIN OBJECTIVES OF THIS STUDY WERE AS
FOLLOWS S DETERMINE TME FEASIBILITY OF

IMVESTIGATING EFFECT QF SIMULATED SONIC BOOMS ON SOME
SLEEP PATYERNS OF PERSONS UNODERGOING ROUTINE
ELECTYROENCEPHALOGRAPHIC (EEG) EXAMINATIONSS

DEYERMINE THE EXTENT TYHAT EEG WAVEFORMS ARE ALTERED
BY THE SIMULATED SONIC BOOMS! AND QBTAIN
*DISTURBANCE®", JUDGHMENTS AS A FUNCTION O0F THE
SIMULATED BOOM NOISES RESULTS WERE OBTAINED FROM
FIFTY (80) SUBJECTS OF BOTH SEXES WITH AGES

RANGING FROM 18 TO 72 YEARS OF AGEs UATA YAS

RELEVANT 7O RESTING, DOZING, OR LIGHY SLEEPs THE

EEG WAVEFORMS FOR RESTING OR DOZING PERSONS WAS NOY
CHANGED BY THE SIMULATED BOO0OM NOISESe IN GENERAL,

THE SUBJECTS WERE NOT, '"DISTURBED', BY THE SIMULATED
BOOMS, NINETY=TWO (92) PERCENT OF THE SUBJECTS
REPORYED NO,y 'DISTURBANCE s TO ANY OF THE SIMULATED
800M5 PRESENTED., TWO RISE TIMES OF 16 AND 7 MS

WERE EMPLOYED WITH OVERPRESSURES RANGING FRUM Q.94 YO
2485 PSFe (AUTHOR) ()
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UNCLASSIFIED
0DC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /720MO9

AD= 767 454 13713 2C/1 1172
FEDERAL AVIATION ADMINISTRATJION WASHINGTON D ¢ SYSTEMS
RESEARCH AND DEVELOPMENT SERVICE

A POTENTIAL CESIGN WINDOwW FOR SUPERSONIC

OVERFLIGHT BASED ON THE PERCEIVED LEVEL

(PLDE) AND GLASS DAMAGE PROBABILITY OF

SONIC BOOMS. tyl

DESCRIFTYIVE NOTE? FINAL REPTe,
AUG 73 L8P HIGGINS ¢ THOMAS He
CARPENTER;LARRY Ko
REPTe NOe FAA=RD=73~ilé6

UNCLASSIFIED REPORT

DESCRIPTORS: (#GLASS, DAMAGE), (eSUPERSONIC FLIGHT,
¢SONIC BOOM), JET PLANE NOISE,» PRESSUREs SONIC FATIGUE,

ACOUSTICS, TOLERANCES{PHYSIQLOGY) {y)
JIDENTIFIERS: WINDOW GLASS, OVERPRESSUVURE, SOUND
PRESSURE, DESIGN CRITERIA {tu)

A POTEMTIAL DESIGN WINDOW FOR SUPERSONIC OVERFLIGHT
BASED ON THE PERCEIVED LEVEL (PLD8B) AND GLASS
DAMAGE PROBABILITY OF SONIC BOOMS IS OUTLINED. THE
EVALUATION OF A SIMPLE OPERATIONAL METHOD OF
ESTIMATING THE PERCEIVED LEVEL (PLDB) OF SONIC
BOOMS 1S DISCUSSED AND COMPARED WITH THE FOURIER
TRANSFORM COMPUTER FROGRAM CALCULATIONS OF PEASE
BASED ON THE THEOQRY OfF ZEPLER AND HARELe THE
RESULTING ESTIMATED PERCEIVED LEVELS ARE IN GQOD
AGREEMENT leEey WITHIN | TO 2 PLDB OF E£ACH OTHER
IN THE IMPORTANT POTENTIAL CERTIFICATION OR DESIGN
WINDOW THAT IS IN THE 90 TO 100 PLDB RANGE.
o THESE PERCEIVED LEVELS ARE SHOWN TO HBE ACCERTABLE
T0 95 TO 100 PERCENT OF THE PEOPLE EXPOSED TO THEM,
{MODIFIED AUTHOR ABSTRACT) (y?
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DOC REPORT BIBLIOGRAPHY SEARCH GONTROL NO. 720MC9

AD" 768 847 2071
FEDERAL AVIATION ADMINISTRATION WASMINGTON D ¢ OFFICE OF

SYSTEMS ENGINEERING MANAGEMENTY

ENGINSERING AND DEVELOPMENT PROGRAM PLAN =
AIRCRAFT NOiSE AND SONIC BOOM. ()

JUN 73 asp
REPTe NOe FAA=ED=20-~2

UNCLASSLIFIED REPQRT

DESCRIPTURS: (eAIRCRAFT NOISE,2 ACOUSTIC IMPEDANCE), JET

PLANE NOJSE+ SONIC BOOMy ENGINE NOJSE,
STRESSIPHYSIOLOGY)y, TOLERANCESIPHYSIOLOGY), LAW»

PLANNING
IDENTIFIERS! NOISE, NOISE EXPOSURE, NOISE REDUCTION,

NOISE REDUCTIONs NOISE POLLUTION, ENVIRONMENTAL NOISE
EXPOSURE MEASUREMENT tu)

(u!

THE REPORT DESCRIBES A PROGRAM PLAN DESIGNED 71O
PROVIDE A DATA BASE FROM WHICH TO DEVELUP RULE MAKING
FOR CONTROL AND ABATEMENT OF AJRCRAFT NOJSE AND SONIC
BO0OM, PRIMARY OBJECTIVES ARE TO MINIMIZE THE
ENVIRONMENTAL TIMPACT OF AIRCRAFT GENERATED NOJSE AND
SONIC BoOM AND T0 DEVELOP PREDICTION, REDUCTIQN AND
CERTIFICATION CRITERIA FOR ALL CATEGQRRIES OF
AIRCRAFT+ DEVELOPMENY ACYIVITIES CURRENTLY &N
PRUGRESS PLUS PROGRAMS PLANNED FOR A PERIGD OF
APPROXIMATELY FIVE YEARS ARE DESCRISBED

{AUTHOR ) tu)
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00C REPORT BIBLIOQOGRAPHY SEARCH CONTROL NO, /20M07

AD= 768 8523 &/ b/ b
TEER (JAMES G) AND €O COLLEGQE STATION TEX

STUDIES OF THE EFFECYS OF SONIC BOOM ON

BIRDS« ty)
DESCRIPTIVE NOTE: FINAL REPTe | MAR=~1S AUug 73,
SEP 73 0P TEERJAMES Geo $TRUETT,JOE
Co ¢
PROJY FAA~202<554=~015
MONITOR! FAA=RD 73-148

UNCLASSIFIED REPORT

DESCRIPTORS: (#SONIC BQOM, #BIRDS),
REPROVUCTIONI(PHYSIOLOGY )y GROWTH(PHYSIOLOGY), MORTALITY
RATESy SURVIVAL(PERSONNEL), AIRCRAFT NOISE, ALRPORTS (U]

A FIELD STUDY WAS CARRIED OUT NEAR GLEN RUSE,

TEXAS To TRY 70 DISCOVER IF OCCURRENCE OF SONIC
BOOMS CREATED BY OVERFLYING AIRCRAFT WAS ADVERSELY
AFFECTING REPRODUCTION OF WILD BIRDSe SEVERAL
MEASURES OF REPRODUCTION SUCCESS IN MOURNING DOVES,
MOCKINGBIRDS,y CARDINALS, AND LARK SPARROWS WERE
COMPARED BETWEEN A TEST AnREA AND A& CONTROL AREA,
THE TEST AREA WAS SUBJECTY TO SON]C 800M OCCYRRING
TWO OR THREE YIMES A WEEK: THE CONTROL AREA WAS
ESSENTIALLY FREE FROM SONIC BOoOM DISTURBANCE. IN
THE FIMAL ANALYSIS, THE AUTHORS COULD FIND wNO
EVIDENCE THAT SONIC BOOM VISTURBANCE AFFECTED PHASES
OF SIRD REPRODUCTION STUDIES IN THE PROGRAM.
STUDIES OF THE EFFECTS OF PRESSURE ON GROWTH,
REPRODUCTION AND MORTALJTY OF BOBWHMITE Guail wERE
MADE IN THE LABORATORY WITH EQUIPMENT DESIGNED TO
DELIVER PRESSURE TREATMENTS UNDER CONTROLLED
CONDITIONSs RESULTS OF THESE EXPERIMENTS SHOWED
THAT THg PRESSURES HAD NO EFFECTS ON HATCHING
SUCCESS, GROWTH RATES, OR MORTALITY. (MODIFIED
AUTHOR ABSTRACT) (u)
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AD= 769 970 2071 173
DEFENSE DOCUMENTATION CENTER ALEXANDRIA va

ENVIRONMENTAL POLLUTION? NOISE POLLUTION =
SONIC BOOM»

NOV 713 179p
REPTs NOe ODDC=TAS=73~74

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE! SUPERSEDES Ap=722 910.

DESCRIPTORS: (#SONIC BOOM, eBIBLIOGRAPHIES),
(®JET AIRCRAFYT, #NOISE POLLUTION), SUPERSONIC
AIRCRAFT, JET TRANSPORT PLANES, PUBLIC OPINION,
PSYCHOACOUSTICS, LAW, JET PLANE NOISE, SHOCK
WAVESs ABSTRACTS

THE REFERENCES IN THE BIBLIOGRAPHY COYER A wIDE
RANGE OF THE PARAMETER OF SONIC BOOM AND NOISE
POLLUTIONY AS WELL AS OAMAGES CAUSED BY [T,
CORPORATE AUTHOR/MONITORING AGENCY,

SUBJUECT, AND PERSONAL AUTHOR INDEXES ARE
INCLUDEDS {AUTHOR)
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOs /7Z0OMOY

AD= 771 274 173 2071
BOEING COMMERCIAL AJIRPLANE CO SEATTLE WASH

SONIC BoOM LITERATURE SURVEYe VOLUME 11
CAPSULE SUMMARIES. tul

DESCRIPTIVE NOTE: FINAL REPTe JUN 72~S5EP 73,
SEP 73 348pP RUNYANLARRY Jeo 1KANG,
EDWARD o
REPTe NOe D6~41292=2
CONTRACT: DOT=FA72wA~3039
MONITOR: FAA=RD 73w ]29=VO0L =2

UNCLASSIFIED REPORTY

DESCRIPYORS: *SONIC BooM, eLITERATURE SURVEYS,

SQUND TYRANSMISSION, JET PLANE NOISE, JET AIRCRAFT,
RESPONSE(B]OLOGY), THRESHOLDSIPHYSIOLOGY),

ANIMALS (ul

THE PURPOSE OF THE REPORT 1S Y0 PROVIDE A REFERENCE
FOR INVESTIGATORS IN THE FIELD OF SONIC pO0OM TO HELP
IN ELIMINATING POSSIBLE PQUPLICATION OF FUTURE EFFORTS
BY COMPILING [N ONE DOCUMENT THE RESULTS OF ALL
PUBLISMED SONIC BOOM INVESTIGATIONS. VOLUME 2
CONSISTS OF A COMPREMENSIVE ANNOTATED REFERENCE OF
ALL SONIC BOOM STUDIES IN THE FORM OF CAPSULE
SUMMARIESe EACH CAPSULE SUMMARY CONTAINS A

COMPLETE REFERENCE OF THE PAPER, A STATEMENT QF 175§
PURPOSE, A SUMMARY OF SIGNIFICANT RLSULTS, A
COMPARISON OF THE WORK WITH GTHER SIMILAK PAPERS, AND
AN EVALUATION OF THE PAPLERe SUBJECT AND AUTHOR
INDEXES ARE GIVEN AT THE END OF THE REPOKT.

{MODIFIED AUTHOR ABSTRACT) tu)
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AD~ 773 382 2071 173
BOEING COMMERCIAL AIRPLANE CO SEATTLE WASH

SOMIC B0OOM LITERATURE SURVEYe VOLUME 1l
SYATE OF THE ART. {u)

DESCRIPTIVE NOTE! FINAL REPT. JUN 72=SEP 73,
SEP 73 {73P RUNYANGLARRY Jo tKANE,
EDWARD Je
REPTs NOs Db6=4]1292=1
CONTRACT . DOT»FA72WA=303¢
PROJ S FAA=202~554-015
MONTTOR! FAA=RD 73=129~1]

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE: SEE ALSO AD=771 274

DESCRIPTORS: ®SONIC B00M, «.ITERATURE SURVEYS,
STATE OF THE ART, THRESHOLDS!PHYSJOLOGY),
SQUND TRANSMISSION, JET PLANE NOISE,
RESPONSE (BIOLOGY), ANIMALS {tu)

THE REPORT PROVIDES A REFERENWCE FOR INVESTIGATORS

s IN THE FIELD OF SONIC 800M TO HELP IN ELIMINATING
POSSIBLE DUPLICATION OF FUTURE EFFORTS B8Y COMPILING
IN ONE DCCUMENT THE RESULTS OF ALL PUBLISHED SONIC
BOOM INVESTIGATIONSe THE REPORT CONTAINS A SUMMARY
OF THE CURRENT STATE OF THE ART. 175 PURPOSE 15 T0O
ACQUAINT THE READER WITH THE SUBJECT IN SUFFICIENT
DEPTH TO ALLOW EVALUATION OF SUBSEQUENT TECHNICAL
WORK CR THE COMPLETION OF GCURRENTY UNFINISHED
INVESTIGATIONSe FUNDAMENTAL CONCEPTS, IDEAS) aND
STUDY RESULTS OF SONIC BOOM WORK IN THE AREAS OF
GENERATIONy, PROPAGATION, MINIMIZATION, HUMAN RESPONSE
AND SOCIAL CRITERIAy STRUCTURAL RESPONSE, ANIMAL
RESPOUNSE, THRESHOLD MACH NUMBER, SIMULATION

5 - METHODS, AND INSTRUMENTATION TECHNIQUES ARE
SUMMARIZEDe ASPECTS OF SONIC BOOM THAT NEED
FURTHER RESEARCH ARE ALSO IDENTIFIEDe (MODIFIED
AUTHOR ABSTRACT) {y)
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AD~ 773 451 6719
CIVIL AEROMEDICAL INST OKLAHOMA CITY QKLA

SONIC BOOM STARTLE EFFECTS«=REPORT QF A

FIELD STUDY, (u)
JUuL 73 20P THACKRAY ;RICHARD .+ g
3 RYLANDER)RAGNAR i TOUCHSTONE yRe MARK E
MONITOR! FAA~AM 73=11 3
i}

A4

UNCLASSIFIED REPORT

DESCRIPTORS: ®SONIC BOOM, sNOISE POLLUTION,

AVIATION MEDICINEy PSYCHOPHYSIOLUGY, SQUND,

STIMULATION, REACTION(PSYCHOLOGY),

STRESS(PHYSIOLOGY )y THRESHOLDSI{PHYSIOLOGY),

SWEDEN, FEMALES tu)
IDENTIFIERS: *STARTLE RESPONSE tu)

b et in b

et il el i

THE STUpDY REPORTS THE RESULTS OF A SONIC BOOUM FlELD
STUDY CONDUCTED IN SWEDEN DURING OCTOBER 1972, E
TEN FEMALE SUBJECTS WERE TESTED INDOGORS ON EACH OF i
SIX DAYSe TWO AGE GROUPS WERE STUDIEDS 20~-35 E
AND 50=4% YEARSe FIGHTER AJRCRAFT FLYING AT VARIOUS K
. HEIGHTS OVER THE TEST SITE PRODUCED BOOMS WITH K
QUYDOOR OVERPRESSURES RANGING FROM 60«640 N/SQeMs e
THE NUMBER OF BOOMS5 EXTENDED FROM S 10O 13 PER DAY g
SUBJECTS PERFORMED INDOORS ON AN ARMwHAND :
STEADINESS TASKe THE RESULTS INDICATED THAT g
OUTDOOR OVERPRESSURES RANGING FROM 73~120 N/SGeM, -
{26=35 N/5QeMs INDOORS) PRODUCED REFLEXIVE ARM=
HAND MOVEMENTS IN ABOUT 10 PER CENT OF THE SUBJECTSH :
BOOMS OF 300 N/SQeMs (67 N/S@eMe INDOORS) =
_ AND GREATER PRODUCED RESPONSES IN ABOUT 75 PER CENT
N OF THE SUBVECTSs BETWEEN THESE EXTREMES OF ;
OVERFRESSURE THERE WAS THE SUGGESTION OF A CRITICAL :
OVERPRESSURE RANGE LYING BETWEEN 150=180 N/SQ.M, .

A {4046 N/SQeMs INDOQRS) IN WHICH AN ABRUPT
IMCREASE 1IN STARTLE RESPONSE OCCURREDe (MODIFIED .
AUTHOR ABSTRACT) (u) -
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AD= 775 095 172 2071 173
TORONTO UNIV {(ONTARIO) [INST FOR AEROSPACE STUDIES

A NUMERICAL STUDY OF THE EFFECTS OF AIRCRAFT
MANOEUVERS ON THE FOCUSSING OF SONIC BOOMS,
(ui

JUL 73 119P ONYEONWU,RONALD O
REPTe NOeo UTIAS“192
CONTRACT: AF«AFOSR=1885-=70
PROJ: AF-9783
TASK: 978306
MONITOR! AFOSR TR=74=01]8)

UNCLASSIFIED REPORT

DESCRIPTORS: *JET AIRCRAFT, *FLIGHT MANEUVERS,
#S0NIC BOOMy oFOCUSING,y SHOCK WAVES, ACOUSTIC
BEAMS) RAY TRACINGy ATMOSPHERE MODELS,
MATHEMAT1CAL MODELS, CANADA (y)

THE EFFECTS OF AIRCRAFT MANEUVERS ON THE FOCUSING

OF SONlc BUOMS ARE INVESTIGATED FOR A MODEL
ATMOSPHERE WHICH 1S PIECEWISE LINEAR IN WIND aNO

. SOUND SPEEDS, AND PIECEWISE CONSTANTY IN WIND

' DIRECTION, KAY=TUBE AREAS AND TRAJECTORIES ARE
OBTAINED IN CLOSED FORM FOR A REAL ATMOSPHERE WITH
WINDS AND AIRCRAFT N ARBITRARY MANEUVERS, A
MATHEMATICAL FORMALISM 1S DEVELOPED FOR JDENTIFYING
THE FOCUSING RAY iN GENERAL MANEUVERS, LEADING TO A
DIRECYT ANMD ACCURATE OETERMINATION OF THE CAUSTIC
SURFACE GROUND INTERCEPT. THE ALGORITHMS DERIVED

IN THE ANALYSIS COMPLEMENT THOSE OF HAYES YO FORM

THE BAS]S FOR A COMPUTER PROGRAM FOR PREDICTING SONIC
BOOM PROPERTIESs THMERE APPEARS TO 8E A TENeFOLD
REDUCYION IN COMPUTING TIME £S5 COMPARED wlTH THE

. HAYES«HAEFELI PRGGRAM. (MODIFIED AUTYHOR

i ABSTHACT) {y)
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AD= 778 585 171 173
CORNELL UNIYV JTHACA N Y

THE DESIGN OR OPERATION OF AIRCRAFT TO
MINIMIZE THEIR SONIC BOOM, V)

73 10P SEEBASS As Re

UNCLASSIFIED REPORT
AVAILASILITYS PAPER COPY AVAILABLE FROM AlaA, 1290
AVENUE OF THE AMERICAS, NEW YORK, NeYe
10619,
SUPPLEMENTARY NOTE: PRESENTED AT AIAA AIRCRAFY DESIGN,
FLIGHT TEST AND OPERATIONS MEETING (5TH) ST,
LOUIS) MOs, H™8 AUG 73¢ PAPER NOs 73=817¢

DESCRIPTORS: *SUPERSONJC AIRCRAFT, eSONIC BOOHM,

eNOISE REDUCTION, SHOCK WAVES) AERODYNAMIC
CONFIGURAT]ONS, SUPERSONIC FLIGHT, OVERPRESSURE (vl
IDENTIFIERS: oDESIGN CRITERIA ful

MEANS OF REDUCING OR ELIMINATING THE SONIC BOOM
THROUGH AERODYNAMIC DESIGN OR AIRCRAFT OFERATION ARE
DI1SCUSSED, THESE INCLUDE DESIGNING AIRCRAFT ToO
MINIMIZE OR ELIMINATE CERTAIN FEATURES OF THE
OVERPRESSURE SIGNATURE» OPERATING AIRCRAFT AT

SLIGHTLY SUPERSONIC SPEEDS SO THAT THE SONIC BOUM 7
DOES NOT REACH THE GROUND, AND SEEKING RECUCTIONS E
THROUGH THE HIGH ALT{TUDE~HIGH SPEED FLIGHT 4
CONDITIONS OF HYPERSONIC TRANSPORTS. & SIMPLE g
COMPUTER PROGRAM HAS BEEN DEVELOPED THAT DETERMINES i
THE AREA DEVELOPMENT OF THE EQUIVALENT B0ODY OF k.
REVOLUTIONN REQUIRED TO MINIMIZE VARIOUS SONIC BOOM *
SIGNATURE PARAMETERSe (AUTHOR) () 4
4

3
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AD~ 776 1236 6/% 6719
CiViL AEROMEDICAL INST OKLAHUMA CITY OKLA

AVIATION MEDICINE TRANSLATIONS! ANNOTATED
BIBLIOGRAPHY OF RECENTLY TYRANSLATED MATERIALS

VIl {v)

DEC 73 1 4P CONSTANT yGREGORY No 3
GOULDEN,Ds Re IGRIMM,Ee JEAN 3
PROJ: FAA=AMeA=73=PSY=33, FAA=AMN=D=T74=P5Y-33
MONITORS: FAA=AM 73~19

UNCLASSIFIED REPCRT

SUPPLEMENTARY NOTE: SEE ALSO REPORT OATED MAY 72, AD=
747 125,

DESCRIPTORS: $AVIATION MEDICINE, *BIBLIOGRAPHIES,
TRANSLATIONS, STRESS(PHYSIOLOGY), VESTIBULAR
APPARATUS, CARDIOVASCULAR SYSTEM, NYSTAGMUS,
PERFORMANCE (HUMAN)y CARBON MONOXIDE, BLOOD,
VISION, SONIC BOOM, AVIATION SAFETY (V)

AN ANNOYATED BIBLIOGRAPHY OF TRANSLATIONS OF

FORE IGN=l ANGUAGE ARTICLES 1S PRESENTEDe THE 22
LISTED ENTRIES ARE CONCERNED WITH STUDIES Of
EQUILIARATION TESTS, VESTIBULAR FUNCTION, OPTOKINETIC
NYSTAGMUS, ELECTRONYSTAGHMOGRAPHY, CARDIOVASCULAR
REACTIONS TO NO1SE STRESS, STRESS AND PERFORMANCE s
APTITUDES FOR FLYING, FACIAL RECOMSTRUCTION
TECHNIQUES IN THE IDENTIFICATION OF HUMAN REMAINS
FROM ACCIDENTS, ATTITUDES AND PERFORMANCE OF AlR
TRAFFIC CONTHOLLERSy TECHNIQUES FOR DETERMINING
LEVELS 0OF CARBON MOHOXIDE IN THE BLOOD+ NUIRE,
VISTON, CARDIOLOGY, FLIGHY SAFETY, AND ANIMAL
RESPONSES TO SONIC 8COMSes PROCEDURES FOR OBTAINING
COP1ES OF THE TRANSLATIONG ARE INCLUDED.

{AUTHOR) tu)
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AD= 777 S8l 6/19
FEDERAL AVIATION ADMINISTRATION WASHINGTON U ¢ OFFICE OF
AVIATION MEDICINE

A COMPARISON OF THE STARTLE EFFECTS
RESULTING FROM EXPQSURE 7O TWQ LEVELS OF
SIMULATED SONIC BOOMS, ty)

bEC 73 14P THACKRAY ,RICHARD 1, i
TOUCHSTONE +ROBERT Mo IBAILEY»JOE Po
REPTe NOo FAA=AM=73=}6

UNCLASSIFIED REFORTY

DESCRIPTORS: eSONIC 8Q0M, PSYCHOMOTOR FUNCTIONS,
STRESS(PHYSIOLOGY), RESPONSE(BIOLOGY ),
PERFORMANCE (HUMAN), HEART, EYE,2 GALVANIC
SKIN RESPONSEy REFLEXES NOISE, AUTONOMIC NERVOUS

SYSTEM (y)
IDENTIFIERS: #STARTLE RESPONSES, NOISE POLLUTION,
HEART RATE {u)

SUBJECTS WERE EXPOSED INDOORS TO SIMULATED SONIC
B00MS HAVING OUTSIDE OVEKPRESSURES OF 50 ANL 150 N/
SQ@ Ms RISE TIMES WERE HELD CONSTANT AT Be5 MBECS

IN ADDITION TO THE QUTSIVE MEASUKEMENTS, [NSIDE
MEASURES OF DBLIN AND DBA WERE ALSO OBTAINEU.
SUBJELTS ATTENPTED TO HOLD A HAND=STEADINESS DEVICE
ON TARGET OURING BOOM EXPOSURE AND AMPLITUDE OF THE
ARM=HAND STARYLE RESPONSE WAS DETERMINED.

RECORDINGS WERE ALSO OBTAINEVL OF THE SKIN

CONDUCTANCE AND HEART=RATE RESPONSES AS WELL AS THE
EYE=-BLINK REFLEXe ALTHOUGH THE S0 N/SQ M BOOM
PRODUCED SLIGHT ARM=HAND STARTLE RESPONSES IN A SMALL
PERCENTAGE OF SUBJECTSs THE FREQUENCY OF THESE
RESPONSES WAS SIGNIFICANTLY GREATER TO THE HIGHER
B800M LEVELe TENTATIVE CONCLUSIONS ADYANCED THAT

SONIC BOOMS EXPERIENCED INDOORS MaY CAUSE SLIGHT ARM=
HAND STARTLE RESPONSES WHICH COULD HAVE ADVERSE
EFFECTS ON OCCUPATIONAL TASKS IN wHICH ARM=HAND
STEADINESS IS THE PRINCIPAL SKILL REQUIRED, BUT THAT
IT SEEMS UNLIKELY THESE RESPONSES WOULD SIGNIFICANTLY
IMPAIR PERFORMANCE ON LESS SENSITIVE PSYCHOMOTOR
TASKSe (MODIFIED AUTHOR ABSTRACY) (y)
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20/1
{ONTARIO)

AD= 778 242
TORONTO UNIV

RECENT DEVELOPMENTS 1IN
SIMULATION USING SHOCK
APR 18P
s
CONTRACT:
PROJY AF=9783
TASK: 978306
MONITYOR: AFOSR

73

UNCLASS[FIED REPORTY
IN CANADIAN JUNL.

v62 N3 P207=218 1974,
TEXT IN ENGLISHS

AVATLABILITY! PUB
PHYSICS,
CYPPLEMENTARY NOTE?S

ENGLISH AND FRENCH.

DESCRIPTORSS
TUBES) STRUCTURES,
PROPAGATION
1DENTIFIERS

GASDYNAMIC ANC ACOUSTIC ANALYSES WERE PERFORMED 1IN
QRDER To PROVIDE GREATER INSIGHT
OF SONIC-BOOM SIMULATORS UTILIZING SHOCK=TUGZE

THREE BASIC SHOCK TUBES WERE CONSIREREDS
EACH HAD A PYRAMIDAL DRIVER JOINED AT THE DIAPHRAGM E
STATION TO A PYRAMIDAL CHAMNEL OF THE SAME DIVERGENCE ;
{PYRAMIDAL SHOCK TUBE), 2
OR JOINED TO A CONSTANT~AREA CHANNEL. E
CLAGSICAL ACOUSTIC THEORY WAS APPLIED TO OBTAIN NEW E
ANALYT1CAL SOLUTIONS TO DESCRIBE THE WAVE MOTION IN E
IN AGREEMENT WITH EXPERIMENTAL DATA,
A DETAILED STUDY OF THE NONLINEAR
GENERATION ANp PROPAGATION FEATURES OF THE N WAVE

WAS MADE FOR THE IMPORTANT AND PRACTICAL CASE OF THE
THE WORK DESCRISED ABUVE
OF CURRENT INTEREST AS SHOCK~TUBE=TYPE FACILITIES ARE 2!
IN PRESENT VUSE IN FRANCE,
AND CANADA TO ASSESS SOCIETAL

DRIVERS,

ANGLE
ANGLE ,

SUCH FACILITIES,
IN ADDITION,

PYRAMIDAL SHOCK TUBE.

UNITED STATES,

PROBLEMS ASSOCIATED WITH SONIC BOOMs

UNCLASSIFIED

AF-AFOSR=2274=72

TR=74-0413

SSONIC BOOM,
GAS DYNAMICS,
COMMUNITY RELATIONS,
PYRAMIDAL STRUCTURE

SEARCH CONTROL NO, /20KO9

INST FOR AEROSPACE STUDIES b

SONIC-B800M

TUBES {yl

GOTTLIEByJe Jeo 1GLASS,]e

oF E
SUMMARIES IN
*SIMULATORS,

ACOUSTICS,
CANADA

*SHOCK
NAVE

ot e

tv)
(Ui

AR

INTO THE OPERATION

Ly,

OR OF A DIFFERENT

i1s

GERMANY; ENGLANDs THE .

{AUTHOR) (vl
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AD= 779 151 2071 173
ADVISORY GRCUP FOR AEROSPACE RESEARCH AND OEVELGPMENT
PARIS (FRANCE)

NOISE MECHANISMS. ty)

DESCRIPTIVE NOTE?! CONFERENCE PROCEEDINGS NOs 1314,
74 376P
REPTe NOe AGARD=CP=-~131

UNCLASSIFIED REPORT

SUPPLEMENTARY MOTE! PRESENTED AT THE FLUID DYNAMICS
PANEL SPECJALISTSY MEETING, BRUWSSELS, 19~2: SEP
73, NATO FURNISHED.

DESCRIPTORS: *AERODYNANIC NOISE, #MEETINGS, JET
ENGINES,s SONIC BOOM, NOISE REDUCTION, SHOCK WAVES,
VORTICES, PHYSIOLOGICAL EFFECTS (u)

THIS SPECIALISTS® MEEVING WAS HELD TO FOLLOW ON THE
MEETING ON *AIRCRAFT ENGINE NOISE AND SONIC

BOOM®'y HELD JOINTLY WITH THE PROPULSION AND

ENERGETICS PANEL IN MAY 1969« EMPHASIS ON

THIS OCASSION WAS ON THE FUNDAMENTAL PROBLEMS OF

NOISE GENERATION AND ATTENUATIONG MAIN ASPECTS
CONSIDERED WERE NOISE GENERATION AND OAMPING,
COMBUSTION AND JET NOISE, SONIC BOOM THEORY AND NOISE
DUE TO BOUNDARY AND SHEAR LAYER EFFECTS. THE

MEEYING CONCLUDED WITH A ROUND TasLE DISCUSSION. (vl

;;;
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AD= 730 0s0 676
FEDERAL AVIATION ADMINISTRATION WASHINGTON 0 ¢ SYSYEMS
RESEARCH AND DEVELOPMENT SERVICE

THE RESPONSE OF SONGBIROS TO THE SEISMIC
COMPRESSION WAVES PRECEDING SONIC BOQMS. ful

DESCRIPTIVE NOTE: FINAL REPTe,

MAY 74 28pP HIGGINS s THOMAS He
REPTe NOes FAA~RD~74«78
PROJ: FAA=202-554«015

UNCLASSIFLIED REPORTY
DESCRIPTORS: #BIRDS, *#SONIC BOGM, ¢SEISMIC WAVES,

WILOLIFE, RESPONSE(B810LOGY), AUDIQ TAPES),
TEST METHOOSy TEST EQUIPHMENT, RECORDING SYSTEMS

SOUND, SUPERSONIC AIRCRAFT, JET PLANE NOISE tw)
IOENTIFIERS? eANIMAL BEHAVIOR, NOISE
POLLUTION (ul

AMONG THE ENVIRONMENTAL AND OPERATIONAL PROBLEMS
STUDIED OURIMG THE PROGRAM WERE THE EFFECTS OF THE
SONIC BOOMS ON WILDLIFEe IN ADDITION TO THE
CUSTOMARY SONIC BOOM OVERPRESSURE SIGNATURE
MEASUREMENTS, AUDIC TAIPE RECORDINGS wERE MADE AT 807TH
OUTDOOR AND INDOGR MEASUREMENT SITES AND THESE WERE
STUDIED IN REALTION 7O THEg OTHER MEASURES O08TAINED
ANALYSTIS OF THE AUDIQ TAPES DISCLOSED AN

INTERESTING PHENOMENAC THE CONTINUOUS SONGS OF

BIRDS OF THE FIELD WERE (OMPLETELY SILENCED 4 TO 8
SECONDS PRIOR TO THE ARRIVAL OF THE AUDIBLE SONIC
BOOMe ADDITIONAL AUDIO RECORDINGSy MADE FOR THE
SPECIFiCc PURPOSE OF VERJFYING ThIS CUMPLETE SJLENCE
OF ALL SONGBIRDS 4 T0O 8 SECONDS PRIOR TO THE ARRIVAL
OF THE SONIC BOOM'S AUDIBLE REPORT AND OVERPRESSURE
ST1GNATURE MEASUREMENT, WERE IDENTICAL YO THE ZIRST
OBTAINEDs FURTHER STUDY DISCLOSED THAT THIS

RESPONSE OF SONGOIRDS COINCIOES WITH THE ARRIVAL OF
THE SEISMIC SIGNAL PROPAGATED THROUGH THME GROUND AND
PRECEDING THE SOMIC BOOM SHOCK WAVE BY 4 TGO 8

SECONDS. (MODJIFILIED AUTHOR ABSTRACT) tu)
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AD= 78] 899 20/1 13713 172
ROYAL AIRCRAFT ESTABLISHMENT FARNBOROUGH (ENGLAND)

THE BRESPONSE OF SOME LEADED WINDOWS TO
SIMULATED SONIC BANGS. {u)

DESCRIPTIVE NQTE: TECHNICAL REPT4,

NOV 73 51FP PALLANT yRe Jeo
REPTe NOs RAE=TR=73111
MONTITOR: DRIC BR=37827

UNCLASSIFIED REPORT

DESCRIPTORS: eWINDOWS, #SONIC BOOM, AERODYNAMIC
LOADSs DAMAGE ASSESSMENT, OVERPRESSURE, SUPERSQONIC
ALRCRAFT, GREAT BRITAIN, DYNAMIC RESPONSE (uU)

AN INVESTIGATION WAS MADE INTO THE BEHWHAVIOR OF TKE
LEAD FRAMEWORK, OR CALMES, IN LEADED=LIGHT WINDOWS
DUE TO REPEATED LOADINGS HBY SIMULATED SONIC BANGS OF
MODERATE AMPLITUDE. THE THRESHOLD AT WHICH DAMAGE
OCCURS HAS ALS0 BEEN ASSESSEDs THIS REPORTY

DESCRIBES HOW THE TESTS WERE CARRIED OUT AND GIVES
RESULTS OF THE MEASUREMENTS TAKENs THE RESULTS
INDICATE THAT SOME SMALL PERMANENT DEFLECTION OF
LEADED LIGHTS MAY OCCUR |F THEY ARE SUBJECTED To REAL
SONIC BANGS OVER A LONG PERIQODe CHAKACTERISTIC
OVERPRESSURES GREATER BY A FACTOR OF 20 THAN THOSE
PREDICTED FOR COMMERCIAL SUPERSONIC TRANSPORY
AJRCRAFT N THE CRUISE wWwILL 9E REQUIRED YO PRODUCE
EVEN A FIRST INDICATION OF DAMAGEs (MODIFIED

AUTHOR ABSTRACT) tul
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AD= 60% 043 1/3 20/4
BOEING €O RENTON WASH AIHPLANE DIV

COMMERCIAL SUPERSONIC TRANSPORY PROGRAMs PHASE [1=A»
COMPREHMENSIVE REPORTe VOLUME VII=A. SONIC BuOM aND

NOISE. tul

NOV &4 1 Q5P
REFTe NOe D6-8680-7
CONTRACT?S FA=SS=bli=i

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE! SEE ALSO VOLUME 5=A BOOK 2,
AD=804 OH42L .

DESCRIPTORS: {8JET TRANSPORT PLANES, SUPERSONIC
AIRCRAFT), (#AIRFRAMES, DESIGN} JET ENGINE wOISE, VET
PLANE NGISE» SONIC BOGM; SONIC FATIGUEs» AIRCRAFT CABINS,
ATRPLANE MODELS, MODEL TESTS, SOURCES)
FATIGUE(MECHANICS) (u)
IDENTIFIERS: SUPERSONIC TRANSPORTS (u)

THE BOEING COMPANY HAS SUBMITTED FOR PHASE

11=A EVALUATION AN aiRPLANE DEBIGN, WHICH, In 178
INTERCONTINENTAL AND DOMESTIC VERSIONS: wiLl PROVIDE
ECONOMICAL SUPERSONIC TRANSPORTS MEETING THE HIVERSE
REQUIREMENTS OF VARIOUS OPERATORS AND ALSO MEETING
THE DESIGN OBJECTIVES OF THE FAA. THE TWO MODELS

OF THE AIRPLANE ARE IDENTICAL IN ALL RESPECTS EXCEPT
FOR OPERATIONAL EMPTY WEIGHT AND MAX[MUM GROSS
WEIGHT. BOTH THE DOMESTIC AND INTERCONTINENTAL
VERSIONS MEET OR ARE LOWER TrHAN all NOISE OBJECTIVES
ESTABLISHED BY THE FAAe NOTABLE PROGRESS HAS

BEEN MADE DURING PHASE 1l-A TOWARD DEVELOPING A
SUPERSONIC TRANSPORT THAT HAS BOTH INTERJOR ANV
EXTERIOR NOISE LEVELS LOWER THAN PRESENT SUBSQNIC
AITRPLANESs SIGNIFICANT CONFIGURATION CHANGES FRUM
THE PHASE | PROPOSAL THAT HAVE CONTRIBUTED TO
[MPROVEMENT ARE! (1) DEVELOPMENT OF ENGINE INLET

AND NOZZLE NOISE SUPPRESSION TECHNIQUES WITH NO
PERFORMANCE PENALTY: AND (2) RELOCATION OF ENGINES
AFT ON THE WING TO REDUCE ENGINE NOISE HEARD [N THE
CABINe THESE CHANGES, COUPLEU WITH TEST-PROVEN
STRUCTURAL DESIGN CONCEPTS, WILL ENSURE A §U,000=HOUR
FATIGUE LIFE FOR THE AIRPLANE WITH MINIMUM WEIGHT
PENALTY, THIS DOCUMENT PRESENTS THE SUBSTANTIATING
ODATA FOR SONIC BOOM, ENGINE NOISE, INTERIOR NOLESE
AND SONIC FATIGUE EFFECT ON STRUCTURES.

{AUTHOR) (yl
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AD~ B804 081 173
BOEING CO RENTON WASH AIRPLANE DIV

COMMERCIAL SUPERSONIC TRANSPORT PROGRAMe PHASE I[=Ae
COMPREHENSIVE REPORTe VOLUME XX=&s PARAMETRIC AND
TRADEOFF STUDIESS

NOV 64 105P
REPYe NOo D6-8680~20
CONTRACT: FA=SS=bi-4

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO VOLUME 18-A, AD=804
a50L . }

DESCRIPTORS: (&JET TRANSPORT PLANES, SUPERSONIC
AIRCRAFT), AIRFRAMES, RANGE(DISTANCE): FLIGHT SPEEDS,
SONIC BCOM, AERODYNAMIC CONFIGURATIONS, DESIGN,
FEASIBILITY STUDIES, JET ENGINE FUELS, OPERATION,
COMMERCIAL PLANES, COSTS
IDENTIFIERS: SUPERSONIC TRANSPORTS, TRADEOFFS

IT 1S THE PURPOSE OF THIS DOCUMENT TO SHOW THE
RESULTS OF EXTENSIVE PARAMETRIC AND TRADE STUDIES ON
THE EFFECTS OF AIRPLANE SPEED, SIZE, AND RANGE ON
TOTAL PURCHASE PRICE, DIKECT QPERATING COST, AND
SONIC B0OOMe THESE PARAMETRIC STUDIES WHICH COVER A
WIDE RANGE OF EACH DESIGN VARIABLE, ARE THE BASES FU
SELECTION OF PROPOSED VARIABLE SWEEP SUPERSONGC
TRANSPORT »
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AD= 809 210 2071
AIR FORCE WEAPONS LAB KIRTLAND AFB N MEX

A SonIC BOOM STUDY FOR THE STRUCTURAL ENGINEERe tw)

DESCRIPTIVE NOTE: TECHNICAL REPTe, | JUN b5~1 SEP 66,
MAR &7 106P BAILEY DURYL

REPTe NOe AFWL=TR=~66"154

PROJ: AF-5713

UNCLASSIFIED REPORT

DESCRIPTORS: (#SONIC 809M, SUPERSONIC AIRCRAFT),
STRUCTURAL PROPERTIES) DAMAGE ASSESSMENT, ENGINEERING,
PRESSURE, MANEUVERABILITY, TERRAIN, METEOROLOGICAL
PHENOMENA, MATHEMATICAL ANALYSIS, EQUATIONS, SHOCK
WAVESy STRUCTURESs DAMAGE tul

SONIC BOOMS GENERATE AN N=TYPE PRESSURE WAVES
EQUATIONS AND TABLES ARE PRESENTED FOR THE
CALCULATION OF PEA4Xx OVERPRESSURE FOR YHE SONIC BOOM
GENERATED BY AIRCRAFY IN STRAIGHY LEVEL FLIGHT. AN
EQUATION 1S ALSO FURNISHED FUR YHE CALCULATION OF THE
TIME DURATION OF THE SONIC BOOM PRESSURE wAVE.
AIRCRAFT MANEUVERS, GROUND TERRAIN, AND
METEOROLOGICAL CONDITIONS AFFECT THE PEAK
OVERPRESSURE OF THE PRESSURE WAVE« CORRECTJONS FOR
THESE EFFECTS CAN ONLY BE ROUGHLY ESTIMATED.

DYNAMIC LOAD FACTORS FOR THE PRESSURE WAVES GF

SON]IC BOOMS ARE PRESENTEDe THESE FACTORS MAY gE

USED TO CALCULATE THE DYNAMIC DEFLECTION AND STRESS
CAUSED BY A SONIC BOOMe SAMPLE CALCULATIONS OF
DYNAMIC DEFLECTION AND STRESS FOR A oE&AM, PLATE, AND
ROOF TRUSS ARE FOUND IN APPENDIXES 34 44 ANL §
RESPECTEIVELYs (AUTHOR) {1
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0DC REPORT BIBLIOGRAPHY SEARCH CONTROL NOs 7Z0MO9

AD=~ 816 59| 1472 20/4
GENERAL ELECTRIC CO PHILADELPHIA PA MISSILE AND SPACE
D1V

A SHOCK=-ON=SHOCK TEST FACILITY. tu)

DESCRIPTIVE NOTE: TECHNICAL INFORMATION SERIES,
0CYT 66 9P HARRIS)CLARENCE Je (WARREN,
We Re IPRIDGEN,ROBERT Ge
REPTe NOe KRO6LSDSS
CONTRACT: AF 04{647)1-617

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTES: PRESENTED AT THE AlAA AERODYNAMIC
TESTING CONFERENCEs LOS ANGELESy CALIF e SEP 66,
AS PAPER 64=764.

DESCRIPTORS: (#SHOCK TUBES, AERODYNAMICS), (®REENTRY
VEHICLES, SHOCK WAVES), (#SUPERSONIC AIRCRAFT, SHOCK
WAVES), REFLECTION, SUPERSONIC FLIGHT, HYPERSONIC
FLIGHT, TEST FACILITIES, PRESSURE, INTERACTIONS,’
AERODYNAMIC CHARACTERISTICSs SONIC BOOMy TRANSPORY
PRGPERTIES, NOSE CONES, HYPERSONIC CHARACTERISTICS,
SUPERSONIC CHARACTERISTICS tul

' IDENTIFIERS! DRIVER GASES (u)

IN CURRENT RE«ENTRY TECHNOLOGY AS WELL AS W
SUPERSONIC AIRCRAFT EVALUATION STUDIES THERE IS
INTEREST [w THE EFFECTS WHICH OCCUR WHEN A STRONG
AERODYNAMIC WAVE TRAVERSES AND REFLECTYS FROM A
VEHICLE IN SUPERSONJC OR HYPERSONIC FLIGHT. TQ
STUDY THIS PROBLEM EXPERIMENTALLY IN THE LABORATQRY
AN EXISTING COMBUSTION DRIVER SHOCX TUNNEL nAS BEEN
CONVERTED INTO A HEATED glLOW DOWN WIND TUNNEL =
S NORMAL BLASY WAVE GENERATOR SHOCK=-QON<SHOCK TEST
. FACILITYe THIS FACILITY HAS BEEN USED TO OBTAN
. SKROCK INTERACTION SURFACE PRESSURE DATA ON STINg

A MOUNTED AND WIRE SUPPORTED MODELSe THE TEST

' FACILITY CONFIGURATION anD THE APPROACH USED PRESENT
UNIQUE OPERATIONAL FEATURESe THIS PAPER REPORTS ON
THE BASIC FACILITY DESIGN APPROACHES AND CONCEPTS
CONSIDEREDs THE ACTUAL CONVERSION OF THE SHOCK TUNNEL
INTO A SHOCK=ON=SHOCK TEST FACILITY, AND THE
RESULTING PERFORMANCE OF THIS FACILITYs ALSO
PRESENTED ARE SHOCK=«ON+=SHOCK MODLEL SURFACE TRANSIENT
PRESSURE RESULTS OBTAINED USING THIS FACILITY,
{AUTHOR) ty!
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DDC REPORT BIBLIOGRAPHY SEARCK CONTROL NO. 720M09

AD= 900 405 20/1 173 1271 /2
WYLE LABS EL SEGUNDQ CALIF

PREDICTION METHODS FOR NEAR FIELD NO]SE
ENVIRONMENTS OF VTOL ALRCRAFT, (y)

DESCRIPTIVE NOTE: FINAL REPTs FEB 69-0CT 71,
MAY 72 244 SUTHERLANDILOUIS Co iBROWN,
DAVID 3
REPTe NO» WR=71=19
CONTRACT: F33615=469=C~1407
PROJS AF=l47]
TASKS 147102
MONITOR: AFFOL TR=71-180

UNCLASSIFIED REPORY

DESCRIPTORS: (eVERTICAL TAKEOFF AIRCRAFT, #AIRCRAFY
NOISE), (oNOISE, MATHEMATICAL PREDICTION),
{oMATHEMATICAL MODELS, NOISE)y AIRPLANE ENGINE NOISE,
JET ENGINE NOISE, JET PLANE NOISE, PROPELLER NOISE,
RERODYMAMIC NOISE, WHITE NOISE, SONIC BOOM, AIRCKRAFT
LANDINGS, TAKEOFF, FATIGUE (MECHANICS)y AIRFRAMES,
VIBRATION, GROUND EFFECT, SOUND TRANSMISSION,

: REFLECTIVITY, FREQUENCY, BUFFETING, ROTOR BLADES(ROTARY
WINGS) s REDUCTION) INTENSITY, AGOUSTIC PROPERTEES, GAS
FLOW, SHQOCK WAVES, TURBULENCE, VORTICES» GAS TURBINES,
WALLS, FANS, JETS, POWER SPECTRA, AERODYNAMIC LOADING,
LIFTy BLADE AJRFOILS, ANECHOIC CHAMBERS) COMPUTER
PROGRAMS, JET AIRCRAFT, HELICOPTERS, BIBLIOGRAPHIES (U]
IDENTIFIERS! J=B7 ENGINESy J=87-P=2] ENGINESs NEAR
FIELD NOISE, SOUND CONTOUKS, STORED ROTORS tul

THIS REPORT ESTABLISHES A CONSISTENT SET oOF

v PREDICTION METHODS WHICH MAY BE USED TO ESTIMATE NEAR
FIELD NOISE LEVELS FOR JET POWNERED AND ROTOR/

. PROPELLER POWEREDO VTOL AIRCRAFT OPERAVING IN CLOSE

A PROXIMITY TO TME GROUND. THE METHODS PROVIDED

' UTILIZE AVAILABLE THEORY AUGMENTED EXTENSIVELY BY
EXPERIMENTAL DATA WHICH WAS AVAILABLE OR wWAS OBTAINED
DURING THE PROGRAMs THE NOIS:L PREDICTION METHQDS
PRESENTED WILL ALLOW AN ANALYSIS OF NEAR FlELD
ENVIRONMENTS OF VYOL ATRCRAFT USING A SIMPLIFI1ED
PROCEDURE SUITABLE FOR MANUAL CALCULATIONS., THE
EXPERIMENTAL EFFORY CARRIED OUT [N THE PROGRAM
CONSISTED OF NOISE MEASUREMENTS IN THE NEAR FIELD OF
A MODEL PROPELLER AND A SUBSONIC JET IN A FREE AND
VERTICAL CONFIGURAT1ONe GROUND REFLECTION
CORRECTION FACYORS FOR A SIMPLE SOURCE ARE TABULATEV
ALONG WITH THE COMPUTER PROGRAM LISTING.
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO«¢ /20MQ9

AD“AQO2 246 S/10 2071
FEOERAL AVIATION ADMINISTRATION WASHINGTON D C OQFFICE OF :

AVIATION MEDICINE

BEMAYIORALY AUTOMAYIC, AND SUBJECTIVE

REACTIONS TO LOW~ AND MOOERATE~LEVEL

SIMULATED SONIC BOOMS: A REPORT OF Two

EXPERIMENTS AND A GEMERAL EVALUATION OF SONIC

BOOM STARTLE EFFECTS, tyl

SEP 74 15P THACKRAY 4RICHARD 14
TOUCHSTONE ) Re MARK 1BAITLEY sJOE Ps
REPTe NOe FAA™AM=T74=9
PROU? FAA-AM=E-T4=PSY=47, FAArAME«TSaPSYay?

UNCLASSIFIED REPORT

DESCRIPTORS: *SONIC BOOM, #STRESS(PSYCHOLOGY!,. g
«PSYCHOLOGICAL TESTS, SIMULATION, INTENSITY, :

RESPONSE, NOISE POLLUTION, EYE vl
IDENTIFIERS: eSTARTLE EFFECTS, ANNOYANCE,
EYEBLINK (ul

TWO SEPARATE STUDIES ARE REPORTED. THE FIRST
ATYEMPTED TO DETERMINE A SONIC 800K EXPOSURE LEVEL
BELOw WHICH STARTLE REACTIONS WOULD NOT OCCUR.
SUBJECTS WERE EXPOSED INDOORS TO SIX SIMULATED

SONIC BOOMS HAVING VARIOUS OUTSIDE OVERPRESSURES.

IN THE SECOND STUDY, SUBJECTS WERE EXPOSED INDOORS
TO A SERIES OF 12 SIMULATED BOOMS IN ORDER TO ASSESS
HABITUAL EFFECTSe AUTOMATIC AND EYEBLINK

RESPUNSES, AS WELL AS RATINGS OF SUBJECTIVE
ANNOYANCE, WERE OBTAINED IN BOTH STUDIES. THE FINAL
SECTION OF THE REPORY SUMMARIZES THE EXPECTED -
BEHAVIORALy AUTONOMIC, AND SUBJECTIVE EFFECTS OF ;
EXPOSURE TO VARIOUS LEVELS OF SONIC BOOMS, {u)
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UNCLASSIFILED

DDC REPCRY BIBLIOGRAPHY SEARCH CONTROL NO, /20MO9

AD=ADDS 986 6/ z
ALABAMA COOPERATIVE WILOLIFE RESEARCH UNJT AUBURN ?5

THE EFFECT OF SONIC BOOM ON THE NESTING AND a4
BROOD REARING BEHAVIOR OF THE EASTERN WILD o

TURKEY ., (yj
DESCRIPTIVE NOVES FINAL REPTa,

JAN 75 45P LYNCHoTHOMAS €+ }SPEAKE 1

DAN We i

MONITOR: FAA~RD 752 =

UNCLASSIFIED REPORY

DESCRIPTORS! ®TURKEYS, ®SONIC BOOM,
#STRESS(PHYSIOLOGY), REACTION(PSYCHOLOGY) ,
REPRODUCTION(PHYSIOLOGY ), BEHAVIOR, TESY
METHODS s WILODLIFE
IDENTIFIERS: ©OOY/58, DQT/&l

-~ -
— -

TWENTY WILD TURKEV HENS WERE CAPTURED AND EWUIPPED
WITH 164 MHZ TRANSMITTERSs THE NEST SITES Of

EIGHT HENS WERE SUCCESSFULLY LOCATED BY TELEMETRIC
TRIANGULATION AND FOUR OF THESE WERE SUBJECTED TO
BOTH REAL AND SIMULATED SONIC BOOMS. HENS WITH
YOUNG WERE ALSO LOCATED 8UT WERE SUBJECTED 19
SIMULATED SONIC BOOMS ONLYe SONIC BOOMS DID NOT y
INITIATE ANY ABNORMAL BEHAVIOR BEHAVIOR N w{LD ik
TURKEYS THAT WOULD RESULT IN DECREASED PRODUCTIVITY.(U) b
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n0¢ REPORY BIBLIOGRAPHY SEARCH CONTROL NOe 7ZQOMO9

AD=~AQQ7 205 20/1
FOREIGN TECHNOLOGY DIV WRIGHT=PATTERSON AFB OKIO
THE SONIC BOOM, (v}
FEB 75 J4P IHILIN,YUe Lo

REPTe NOe¢ FTD=MT=~24+0565=749
UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE?! WORKING COPY MACHINE TRANS. OF
TSENTHALNY] AEROGIDROQDINAMICHESKIL INSTITUT. UCHENYE
ZAPISK] (USSa) V2 NI PLI=11 1971,

DESCRIPTORS! ®SONKC BOOM, »SUPERSONIC FLIGHT,
sACOUSTIC FLELDS, AIRCRAFT NOLSE, MATHEMATICAL
MODELSy SHOCK WAVES, EQUATIONS. ATMOSPHER]C
PHYSICS,y TRAWSLATIONS, USSR V)

THE SONIC BOOMw=TRANSLATIONS
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oDC REPORY BIBLIOGRAPHY SEARCH CONTROL NO, /20M09

AD=ADD? 29& 5/10 20/1 173
GENERAL APPLIED SCIENCE LABS INC WESTBURY N Y

PSYCHOPHYS JCAL TESTS OF POTENTIAL DESIGN/
CERTIFICATION CRITERIA FOR ADVANCED
SUPERSONLIC AIRCRAFT. tu)

DESCRIPTIVE NOTE: FINAL REPT ey
FEB 75 &3P HIGGINS, THOMAS He |}
SANLORENZOWERNEST Ae i
REPTe NOo GASL~TR~789
CONTRACT? COT~FA73IWA~3203 ;
. MONITOR: FAA«RD 76=10

UNCLASSIFIED REPORTY .

DESCRIPTORSS *SUPERSONIC ATRCRAFT, «SONIC BOOM,
oPSYCHOACOUSTICS, SONIC FATIGUE, JET ENGINE NOISE,
ACOUSTIC SIGNATURES, ACOUSTIC MEASUREMENT,
RESPONSE(BIOLOGY )y NOISE POLLUTION {y)

IDENTIFIERS: DOT/4DZ/DAy pOT/58 tu)

A SUBJECTIVE VALUATION OF SIMULATED SONIC 8OOMS
WEARD TNDOORS AND QUTPOORS HAS REEN CARRIED out 10O
ASSESS THE VALIDITY OF A SIMPLE FORMULATION FOR

i ESTIMATING PERCEIVED NOISE LEVELSe USING A
PSYCHOACOUSTIC EXPERIMENT DESIGN BASED ON MAGNITUDE
ESTIMATION OF THE PERCEIVED LEVELs 17 WAS SHOWN THAT
THE SUBJECTIVE RESPONSE WAS CONSISTENT WITH THE
PREDICTIONS OF a0TH THE SIMPLE FORMULA FOR PLDB
AS WElLL AS PLDB ODEVERMINED FROM AN ANALYSIS OF
THE SON]C BOOM STIMULI USING THE MARK 7 PROCEDURE. (U]

BT
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AD~AQO0Y 45& 2071 173

MAN=ACOUSTICS AND NOJISE INC SEATTLE WASH

ESTABLISHING CERTIFICAT: /DESIGN CRITER]A

FOR ADVANCED SUPERSONIC a RIRAFT UTILIZING

ACCEPTANCEs INTERFERENCE:; AF ENNOYANCE

RESPONSE TO SIMULATED SONIL . . -4S BY

PERSONS N THEIR HOMES. (v}

DESCRIPTIVE NOTE! FINAL REPT ey
MAR 73 I01P MABRY sJs Eo JONCLEY P
Be |
REPTs NOo HAN=|O10
CONTRACTS DOT~FAZ7H4WAl-444
MONITORY F4A«RD 75-44

UNCLASSIFIED REPORT

DESCRIPTORS: #SONJC BOOM, ¢COMMERCIAL AIRCRAFT,
¢SUPERSONIC TRANSPORTS, SIMULATION, COMMUNITIES,
NOISE POLLUTION, SURVEYS, RESIDENTIAL . CTLON,
ACCEPTABILITY,) THRESHOLD EFFECTS,
STRESS(PSYCHOLOGY !}y NOISE REDUCTION,
. STANDARDS {u)
[ IDENTIFIERS: DOT/58, DOT/402/DA 1

TWO MAIN OBJECTIVES OF THE STUDY WERE: (1)
TO ESTABLISH A YHRESHOLD OF ACCHPTARILITY FOR
COMMERCIAL ATRCRAFT SONIC BOOMS, (2) TO
INVESTIGATE AND DEVELOPE THE TECHNOLOGY YO PROVIDE
SIMULATION YO ANY COMMUNITY NOISE PROBLEM, SEVEN
: COMMUNITY NOISE SIMULATION SYSTEMS WERE
DESIGNED AND FABRICATED, AND SIMULATED SONIC BOOMS
WERE INTRODUCED, VIA THESE SYSTEMS, INTO THE HOMES OF
5 TWELVE SUBJECT FAMILIESs ACCEPTANCE, INTERFERENCE,
A AND ANNOYANCE RESPONSE DATA WERE MEASUREDe THREE
i BOOM LEVELS AND TWO FREGUENCY SCHEDULES WERE STUDIED.
T IT WAS CONCLUDED THAT FOR ESTABLISHING A DESIGN/
- CERTIFICATION SONIC BOOM THRESHOLD OF ACCEPTABILITY
FOR ADVANCED SUPERSONIC TRANSPORTS, A LEVEL OF 87
DB SHOULD BE CONSIDERED FOR (NDOOR LIVING WITH NOT
MORE THAN FIFTEEN DAILY BOOM EXPOSURES INO
NIGHTTIME 800MS)e IT WAS ALSO CONCLUDED THAT THE
SIMULATION DEVELOPED CAN BE USED TO ESTABLISH
STANDARDS INVOLVING TRAFFIC NOISE, NOISE FROM
ATRPGRTS, CONSTRUCTION NOJISE, AND EFFECTS oF
INOUSTRIAL NOISE ON SURRQUNDING COMMUNITIES. (vl
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0DC REPORT BIBLIOGRAPHY  SEARCM CONTROL NO+ /Z20MO9

AD=ADODY 443 20/} 5710 173 6719
H H AERQSPACE DESIGN €0 ELMSFORD N Y

SURVEY OF SONIC 800M PHENOMENA FOR THE NONe
SPECIALIST. {ut.

DESCRIPTIVE NOTE: FINAL REPTe JUN 74~FEB 75,
FEB 7% jo6p SLUTSKYsSIMON 1§

REPY+ NOs HHA=LY

CONTRACYT! DOT«fATH4WA]=448

MONTITOR! FAA=RD 75-48

] UNCLASSIFIED REPGRT

DESCRIPTORS:  SSTRESS(PHYSIOLOGY ), eSUNIC BOOM, ]
SENVIRONMENTS, ANIMALS, SUPERSONIC AJRCRAFT, 3
ACOUSTIC WAVES, WAVE PROPAGATION, PHYSIOLOGIGAL g
EFFECTS, RESPONSE(BIOLOGY); STRUCTURAL
RESPONSE ty)
IDENTIFIERS? 0OT/4DZ/DA, DOT/S5B (uj

T
RN

Bl iy

THE PURPOSE OF THIS DOUCUMENT IS TO MAKE AVAILABLE 3

ToO THE NON-SPECIALIST AND NON=SCIENTISYT A REYIEW OF
' THE TECHNICAL CONCEPTS UNUDERLYING THE WORK DONE N

THE FIELD OF SONWLC BOOM RESEARCHe IT CONTAINS A
: NON=TECHNICAL DISCUSSION OF THE AGCOUSTIC MECHAMNISHS 2
WHICH ARE FUNDAMENTAL IN SUNIC BOOM PHENOMENA, USING 3
PHOTOGRAPHS OF WATER WAVE ANALOGUES~ THEN THE 2
REPORYT DISCUSSES A VARIETY OF BASIC ASPECTS
INCLUDING! GENERATION, PROPAGAYION, MINIMIZAT{ON,
HUMAN RESPONSE AND SCCIAL CRITERIA, STRUCTURAL AND
WILDLIFE RESPONSE, THRESMOLD MACH NUMBER QPERATIUNS 3
- AND SIMULATION METHODSs THE REPORT SITES MAWY

REFERENCES AND DRAWS EXVENSIVELY ON A RECENT REVIEwW
FOR INVESTIGATORS IN YHE FIELD OF SONIC BQOM PREPARED 4
BY Lo Jo RUNYAN AND Eo Je KANES (u)

1
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 7Z0MOY

AD=AGL0 488 20/ 20/4
TORONTO UNIV (ONTARIO) INST FOR AEROSPACE STUDIES

SIMULATION OF A TRAVELLING SONIC BOOM IN A
PYRAMIDAL HORNe {u)

DESCRIPTIVE NOTE! INTERIM REPT.,
JUL 74 23iP GOTTLIEB JAMES JOSEPH
REPTe NOe UTIAS=194
CONTRACT: AF«~AFOSR=2274=72
PROJ: AF-9783
MONITOR: AFOSR TR=75~071}

UNCLASSIFIED REPORY

DESCRIPTORS: #SONIC BOOM, #ACOUSTIC WAVES,
2ACOUSTIC HORNS: SIMULATORS, SHOCK TUBES, SHOCK
WAVES) MASS FLOW, FLOW RATE, CANADA {ul

IN OKRDER TO ASSESS CURRENT SOCIETAL PROBLENM
ASSOCIATED WITH THE SONIC BOOM, A HORN~TYPE SIMULATOR
WAS CONSTRUCTED AT THE INSTITUTE FOR AEROSPACE
STUDIES. UNIVERSITY OF TORONTO (UTIAL)

THE SIMULATOR HMORN IS IN THE FORM OF A HORIZONTAL
CONCREYE PYRAMID, WHICH 18 25 M LLUNG AND HAS 3=H=
SQUARE BASEs AT ITS APEX A SPECIALLY~-DESIGNED

VALUE IS USED TO CONTROL THE MASS«FLOW RATE OF AIR
FROM A HIGHYPRESSURE RESERVOIR INTO THE HORN WHMERE
THE FLOW GENERATES A SIMULATED SONIC BOOM OR
TRAVELLING N=WAVE OF SUITABLE AMPLITUDE AND

DURATION, AND ACCEPTABLY=SHORT RISE TIME.
ALTERNATIVELY, A SHOCK=TUBE ORIVER CAN BE INSTALLED
AT THE APEX AND USED FUR GENERAYING SHORT=DUKaTION
AND RAPID RISE«TIME SONIC 800MSe FOR THE MASS~-FLOW
VALVE MODE OF OPERATION OF HIGH=FREQUENGCY SOUND
ABSORBER CAN BE INSTALLED NEAR THE APEX OF THE HORN
TO FILTER OUT OF THE PASSING NewaVE UNDESIRABLE JET
NOISE THAY 1S PRODUCED BY THE HIGHSPEED TUNBULENT
FLOW AT THE VALVE. (u)
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AD=AOQ12 090 20/1% 173
ADVISORY GROUP FOR AEROSPACE RESEARCH AND DEVELOPMENTY

PARIS (FRANCE)

ATRCRAFT NOISE GENERATION, EMISSION AND
REOUCTIOM. (u)

DESCRIPTIVE NOTE! LECTURE SERIES,
JUN 75 187¢f
REPTe NOs AGARD«L5=77

UNCLASS]FIED REPORY

SUPPLEMENTARY NOTE: PRESENTED IN BELGIUM [6=17 JUN 75,
WEST GERMANY 19=20 JUN 75, AND IN THE UNITED
KINGDOM 23~24 JUN 75« NATO FURNISHED.

DESCRIPTORS, ®JET AIRCRAFT, *®AJRCRAFYT NOISE, JET

ENGINE NOISE, FROPELLER NOISE, SONIC BOOM, NOISE
REDUCTIONy PHYSIOLOGICAL EFFECTS, LEGISLATION,

NATO (u)
IDENTIFIERS; #NOISE SOURCESy ®NOJISE ABATEMENT (vl

THE PHYSIcAL PROPERTIES OF AIRCRAFT NQISE ARE
SUMMARLIZEDs WITH SPECIAL EMPHASIS ON JET NOISE AND
FAN-COMPRESSOR=PROPELLER=ROTOR NOISEe TOPICS

INCLUDE ACOUSTIC FUNDAMENTALS, NOISE SOURCE
CHARACTERISTICS AND INTERACTIONS, ATMOSPHERIC
PROPAGATION, AIRFRAME NOISE, SONIC BOOM, DUCT LINER
AND MUFFLER THEORY., DURING THE SERIES» RESEARCH

AND TECHNOLOGY ACTIVITIES RELATED TO JET ENGIWE NOLISE
AND IT% CONTROL ARE DISCUSSED, AND THE IMPACT OF THIS
NOISE ON PEOPLE AND COMMUNITIES AND AIRCRAFT
OPERATIONAL PROCEDURES FOR NOISE MINIMISATION ARE
ALSO REVIEWED, (u)
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AD~=AD!Y4 965 173 171 472
KAMAN AgROSPACE CORP BLOOMFIELD CONN

TEST AND EVALUATION OF A REAL~TIME
SIMULATED TRANSCONTEINENTAL SUPERSONIC
BOOMLESS FLIGHT SYSTEMe VOLUME 1o MAIN

TEXT AND APPENDIX Ao (vl
DESCRIPTIVE NOTE! FINAL REPTe 1é NOV 73=19 NOV 74,
APR 75 235F BUNDGAARD ,ROBERT C, |
CONTRACT! DOT-FA74WA=3363
MONITOR: FAA~RD 75=131~1

UNCLASSIFIED REPORT

il

DESCRIPTORS: *SUPERSONIC AJRCRAFT, eSUPERSONIC

FLIGHT, SONIC BOOM, METEOROLOGICAL DATA,

COMMUNICATIONS NETWORKSs WEATHER FORECASTING:

COMPUTER GRAPHICS, COMPUTER PROGRAMS (v
ICENTIFIERS: *TRANSCONTINENTAL FLIGHTS, *BOOMLESS
SUPERSONIC FLIGHT, DOT/40Z/DA, DOYT/412/

1A (v

IN THE INVESTIGATION REPORTED, NUMERICAL METHODS
SIMULATED SUPERSON]IC FLIGHT CARRIED OUT IN REAL=TIME
AND CONCURRENTYLY AT PRESENT TIME. A COMPUTER

PROGRAM JDENTIFIES, ACQUIRESs ANALYZES AND PREDICTS
THE INFORMATION NEEDED IN ORDER TO PLAN, FLY AND
VERIFY BOOMLESS FLIGHTe IT OPTIMIZES THE CUT=QFF
MACH TIME«GAIN IN TRADE~OFF ALONG WITH OTHER
PERTINENT NECESSARY CONSIDERATIONS NOW BEING
REGULARLY CARRIED OUT IN THE ADVANCED AIR UPERATJONS
OF TODAYe FOR COMMUNICATION INFORMATIGN [N CURRENT
REAL=TIME FOR BOOMLESS TRANSCONTVINENTAL FLIGHTS, THE
INVESTIGATION UTILIZED NATIONWIDE NETWORKS?:

ARINC, UNINET, THE PROGRAM FORESEES THE FUTURE
CONDITIOMS AFFECYING THE CUT=0FF MACH FLIGHT
PERFORMANCE IN SUFFICIENT TIME FOR CARRYING OUT
ReplLlABLEg PREFLIGHT PLANNING AND FOR MONITORING THE
IN=FLIGHT MODIFICATIONS JUST AHEAD OF THE AIRCRAFT,

UTILIZING THE APPROPRIATE PREDICTION OF ATMOSPHERIC 3
CONDITIONS (BOOM~AHEAD COMPUTER). (vl =
X . 155
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, /7ZOMQY

AD=AQ28 52 i73 20/1 172
BOOZ=ALLEN APPLIED RESEARCH INC BETHESDA MD

e i e )

STATISTICAL MODEL OF SONJC BOOM STRUCTURAL
DAMAGE »

tu)

DESCRIPTIVE NOTE: FINAL REFPTao
JUL 74 {82F HERSHEY yROBERT Le THIGGINS,
THOMAS He
CONTRACT? QDOT~FA72WA=-2823
MONITOR: FAA=RD T6-87

UNCLASSIFIED REPORY

DESCRIPTORS: 9SONIC BOOM, SUAMAGE ASSESSMENT
5TARUCTURA), RESPONSE, AIRCRAFT NOISE, GLASS,

WINDOWS, BRICK; OVERPRESSURE (Ul

THE PROBABILITIES OF STRUCTURAL DAMAGE FROM SONIC
BOGKS WERE ESTIMATED FOR VARJQUS SUSCEPTIBLE
STRUCTURAL ELEMENTS USING A STATISTICAL MODELING
TECHNIQUE ., THE BREAKAGE PROBABILITIES WERE FOUND
TO VARY WIDELY WITH YHE SPECIFIC MATERIAL

. CONFIGURATION,: BUY TO CONSISYENTLY INCREASE WITH

; INCREASING NOMINAL OVERPRESSURESe THE RANGES OF
BREAKAGE PROBABILITIES AT A NOMINAL OVERPRESSURE OF |
PSF FOR TYPICAL CONFIGURAT]IONS OF SUSCEPTIBLE
MATERIALS WERE AS FOLLOWS: WINDOWS=-,000004 TO
« 00000003y PLASTER==«40003 TO 0000005y BRIC=A=BRAC~~
« 000003 TO 0000000}y BRICK WALLS-~«0000006 TO
o 00000000 e THE RESULTS OF THME MODELING TENMD TO
AGREE WELL WITH SONIC BOOM CLAIMS EXPERIENCE., {u)
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