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UNCLASzIF LED

UDC REPORT 61BLIO•IRApHY S1ARCH CONTROL NO* /ZOM09

AD- 229 463
ARDE-PURTLANU INC NLWAIKK N ,J

RLSPONSE OF' STRUCTURLS TO AIRCRAFT •ENERATEU SHUCK
WAVES (U'

APR 59 138P
CONTRACT; AF'33 616 ý197

MONITOR; WAUC TH-b8-169

UNCLASSFIED REPORT

DESCRIPTORS: *SHOCK WAVESs OSTRUCTURtLs. *TRANSONIC
CHARACTERISTICS# FAILURL (MECHANICS), -•

HOUSING(DWELLINGSIs INSTALLATION9 JEt PLAiiE NOISE,
PRESSURE, SONIC BOOM CU)
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UNCLASý>l FI LED

oDC REPURT dlbLIO()NAPtHY \,,LAR(di cUNTHOL NO. /;UMUV

AO- 26U 635

NATIONAL AENUNAUTIC!> ANU SPA,. AUMLN15TRATIUN WAýHINGTOW V

C

rFHOUNU) MEASURLMLNTS UF THE •HOCK-WAVE NOIS-L FROM

SOPERSONIC bOMBk.L AIhPLANES IN THE ALTITUDE RAetaE

FROM 30OO0 TO ,UoUUJ FEET tU)

JUL 61 IV MA3LI..RIqDOMLN1C 0*. U8bArHiHARVL-Y

H.;
REpT, NO. TN U 

.80

UNCLAS5'FIEiD REPURT

UESCRIPTO5: *jLeT BOUMEAkS, LIFT, +SHOCCK AV'L!,

OSUPLRSONIC AIRCRAFT, AERODYNAMIC CHARACTLk.RITIC5,

8OMdEN AIRCRAFT# 315 FLOW& MEASUNEMENTs PRESSURE,

TRANSONIC CHARACTERI5TIC5 U)

SHOCK-rAVE GROUNu-PRLSSURE MEASURMELNTS HAVI,, BLh

MADE FOR SUPERSONI(. BOMBER AIRPLANES IN THE MACH

NUMBER RANGL FROM 1.24 TO 1.529 FOR ALTITUOES FROM

AdOUT 3JtOOO TO 50.JUO FEET, AND FOR A GRO,5-WEIGHT

RANGE FROM ABOUT 83.00t TO 120,000 POUNDS. THE

MLASURED OVERPRESSURES WERE QiENERALLY HImIHEH THAN

WOULD BE PREDICTED BY THE THEORY WHICH ACCOUNTS ONLY

FOR VQLUHi" EFF-(CTSa T"r'I'•E 1S THUS A SUV•CS!I.0N

THAT LIFT EFFECTS ON SONIC-aOOM INTEN IlY MAY 6L

SIGNIFICANT OR THIS TYPE OF AIRPLANE FOR THE

ALTITUDE RANGE Of THE PRESENt T.ST5. (AUTHOR] IU

. -

'4

UNCLASSIF |E~i /ZjOMUY !

4,4 
,-V 4_



WNCLASSIF ILO

OOC REPORT dIb3LIOGRApHY $LARCH CONTROL NV. /LUMU9

Aj-. 260 636
.NATIONAL AE'ONAUTICS AND SPACE AUMINISTRATION WASHINGTON t)

r

AN INVESTIGATION OF THE INFLUENCE OF LIFT ON SONIC"
BOOM INiTENSITY BY MEANS OF WINW-TUNNLL MLASU'iLMLNT!
OF THE PRESSURE FILLS OF SEVERAL OING-bODY

COMBINATIONS AT A MACH NUMBER OF 2g(.I CU)

JUL 61 IV (.ARL5ONoHARRY ve|%f,
REPT. NO. TN D 881 -1

UNCLASSIFIL. REPORT

NO
DESCRIPTORS: *LIFT, eSHUCK wAVES, *SOUNO, *SUPEH)ui'IC.

FLOW, *WING BODY CONFIGURATIONS, ACOUSTICS* AtkU•LY'YNAHIC I
CHARACTERISTICS, AMPLIFIERS, PRESSURE, SONIC BOOM, WIND

TUNN-LS (U)

AN INVESTIGATION OF THE EFFECT oF LIFT UN SNICbUOM
INTENSITY WA!3 PERFONMEO 8Y MEANS OF ,INOTUNN.LL
MEASUREMENTS OF THE PRESSURE FIELUS SURRUUNDING SMALL

1 Nv=iO0Y COMmINATIONSe tFFECTS OF LIFT We.iý FOUiJ
TO BE REAL AND SIGNIFICANT ME-ASURED UOW-SHUCK
INTENSITIES AGREEU FAIRLY WELL WITH, bUT wERL
CONSISTENTLY LESS TriAN# SHOCK INTLNSITIES ESTIMATLU
BY THEORETILAL HETHOWS, AVAILABLE FLIGHT VATA WL•L
EXAMINED FOR CORRELATION WITH WIND-TUNNEL TLST
RESULTS. (AUTHORI (U)

U 3 'Ii
UNCLAS•I F IED /ZOMUY j



UNCLA~stpj 3EU

DOC Rk.PORT 616LI04HAPHY S1.ARLHCfscNTRUL NO. ILOM'J9

AU-. 292 6iD8
FOREIGN TECHNOLO.,Y DIV WRIGHT-PATTENSON AF8 OHIO

FLI(3HT - EXPLOSION~ ul

NOV 62 1V YURIYLVbL.;
RLFTv NO$ TT 62 98

rai-t-UNCLASSIFIED REPORT

DESCRIPTOR~S: *BLUNT d00IES, A9ERUOYNAMIC CHAIRACTERISTICSs
AEROD~YNAM.IC CUNFIGURATIUNSt ATMOSPHEfkE ENTRYP SHUCK
4AVES, SONIC BOOM, SPIKESt SUPER50NIC FLOW* SwLPT1UACK

ASTUDY WAS MADE OF A NEW METHOD OF STUDY ANL
CALCULATION OF THE MOTION OF SLLNDOi~, OLT-VFACEP -
BODIES THROUGH AIR~ AND THE PHOPAGATION OF EXPLUSIVL
WAVES@ fAUTHOR) (U

UNCLA!3,ýJFIEP/lDU



UNCLA IF IL D

DOC REPORT BIBLI04RApHY $LAHCH CONTROL NO. /LUMUY

AL- 4Uj 562

FEDLRAL AVIATION AkLNCY WASHINGTON U C

COMMERCIAL SUPERSONIC THANSPUNT AIRLRAFT HESLARCH

P"OGRAMo SELLCTED RLFERLNCLS, L IU

APR 63 38p
MONITOR: FAA ULd

UNCLASSIFIE) REPORT

DESCRIPTORS: #THANSPURT AIRCRAFTo .SUpEHSUNlIi
*AIRFRAMES, *FLIGHT CONTROL SYSTEMS, *B|ILI|ORAPMILý,
JET ENGINES, 30NIC BOOM, SIMULATION, LUBHICATION, JLT
EN'jINE FUELS, MATERIALS, DYNAMICS, MLTALS, JLT
PROPULSION, AIRCRAFT, STRUCTURAL PROPERTIE.So IU)

8I1LIOGRAPHIES IN REFERLNCE TO COMMERCIAL bUPFRSUNIC.
TRANSPORT AIRCRAFT*

UNCL ASIF ILD Z mu 9



UNCLAS~i Fl~ IE ~l'4ý

OaC RIEPOHT 6L|OGRAPHY SLAtACH (ONTRQ• NO. /ltj tr

AO- ,408a 716 m, $:,
ARMVI SIGNAL R,•OO PROPAGATION AGENCX *HITtf 5ANDS MI:•IL-

RANGE N MEK

pMOCF..EIN,.S OF THE SYMPOSIUM ON ATMUSPHENIC ACOU T',"

PROPAGATIONs 14-16b JUNE, i961s TLXAb WESTERN AN

COLLEGE ANO FORT BLISSP EL P~ASO, TEXAS* YQLVJML I. 'u

AUG 61 268F

UNCLAS>IFI4D HEFUNT

DESCRIPTORS: 4ACUUt:17 CS SY~t'O51AA1 (OPROPAt

ATMOSpHE'RS). SH*1OC.K 6AVEbb FLIGHT pATHSt jOMU(aRAPH S
ABSOtRPTIONt UALLI|lIC€• D[-TE.RMINAP MItCRoPmQNI•5• AL.UUSTIC

PtRUPL•lTIL$ (.ON, THEURY, DATA, A( OI4Et(Y, .SLASl. NUISL,

WAVE PROPA(A2|ION) •,..CTMOMAGNLTIC9 SONIC 00OMi

UETONATlON WAVES, mLTEOROLOGt GULLLO MISS1LES$ WINI'4LI

TEMPLRAs CAPACITORS' TE. E.METL. CORRECTIONS$ ARTi6.LLHY

FIRE* UATAs bACK3ROUNO, ANALYSIS, EXP6OSION- 6U)

SYmPOSIA ON ATHO5PHLRIC ACOUSTIC pROPAGATION

UNCLA551FIEU) 
/ZOMU9



UNCLAS5F|FEF

UDC REPORT 61dLIObRAPHY SLARCH CUNTROL NOU /iUMU9

AU- 4J2 294

ALHUSPACL CONP EL SL.(GUNO0 CALIF

NOTE$ ON THE DIFFRACTION OF 6LASTS OY FLYINta

YLHICLEb, PART ONL: dNERAL COMMENTb PART TWO: 6LAST-
WAVE, MACH-hAVE INTLRACTIONs lU)

AUG 63 IP MILESvJ* W.
RLPT, NO. TDR269 4230 3U I
CONTRACr; AFO4 695 269

MONITOR* 5SD TDR63 195

UNCLASSIFIED REPORT

SUPPLEMENTARY 1OTE:

DLSCRIPTORS: (*AIRFUILS, BLAST), (*SHQCK VAVL59

DIFFRACTION), SUPERSONiC CHARACT.HIS1ICSo AERODYNAMIC
CONFIGURATIONS, WEDkiES, SUPERSONIC FLOW# MATHtMAYICAL
ANALYSIS, SUPERSONIC AIRFOILS, MATRICES(MATHEMATICS),
INTERFERENCE, SONIC Bc0OM, AERODYNAMIC LOAUING 4U)

WHITHAMVS TECHNIQUE FOR THE APPROXIMATE CALCULATION
OF THE DIFFRACTION OF SHOCK oAVES BY STATIONARY
BODIES IS APPLIED TO THE OIFFRACTION OF A BLAST WAVt
BY A MACh WAVE THAT EMANATES FROM THL AVeX OF A
THIN WEOGE IN SUPERSONIC FLIGHT, THE APPUOXIMATL

RlSULTS TEND TO THE EXACT RESULTS FOR WEAK BLAST
WAVeS BUT ARE UNSATISFACTORY FOR VERY STRONG bLAST
WAVES (AUTHOR) (U)
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UNCLASSIFIED

DOC REeORT b•IILIOGNApItY SLARCH CUNTHOL Nu. /LUMU9

A _.) - '4 1 717
rEDERAL AVIATIUN A(a'lNCY 6ASHWN(1ON U C

SONIC BOOM BIBLiOGA'APHYt (U)

SEP 64t lip FfIEUMANPRO6LRT K.

UNCtLAS$1FI•L REPORT

SUPPL-MENTARY NOTE;

DESC.RIPTURS: i*SON!C l3OOM, bldLIOGRAPHIE5),
0(,BIBLItNI RAPI- iESI SONIC QOOM)H URBAN AREAt)

ATTITUDL5(PSYCHOLOGY)s SUPERSONIC FL1aHTP TRANSPrKT
AIRCRAFT (u)

THIS BIbLIOc(HAPhY VN SONIC BOOM HAS BEEN COMPILLu
IN RESPONSE TO A SPECIFIC REAUEST, NO CLAIM 15
MADE THAT THESE 193 CITATIONS COMPRISE AN EXHAUSTIVL.
OR CRITICAL COMPILATION* THE INCLUSION OF ANY
RLFERENCE TO MATERIAL IS NOT TO dE CONSTkUL, A5 AN
ENDORSEMENT OF THE INFORMATION CONTAINEL IN THAT
MATERIAL* THE RLFERLNC. SEARCH WAS COMPL.TEU
AUGUST 28t 19649 (AUTHUR) (Ui

UNCLASSIFIED /ZOMUV



UNCLASSIFIEU

UDC REPORT UIULIO(aRApHY SEARCH CONTROL NO. /ZOM09

AU- 6b4 647
LIBMARY OF CONGRESS WASHINGTON U C AEROSPACL TLCHNOLOOY
DIV

DATA ON SOVILT SPACE PROGRAM, IU)

DESCHIPTIVE NOTE: ANALYTICAL SURVEY OF SOVIET-BLUC
SCIENTIFIC AND TECMNICAL LITERATURE,

JUN 65 16P
REPT. NOO ATO-P-b!-J7

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*ASTRONAUTICS* USSR)# (OAERONAUTIChS
USSR), SPACE BIOLOGis SUPERSONIC AIRCRAFT, HYPERutNIC
AIRCRAFT, SONIC 8OOM, JLT TRANSPOkT PLANES, bPACLCMAFT,
LUNAR CRAFT, MANNED SPACECRAFT, A&)JUSTMENT(PSYCHOL•(aY),
SPACE ENVIRONMENTS, CONFINED ENVIRONMENTS# PHYSIOLOCYs
MEASUREMENT, WEIGHTLESSNESS, SPAC4 CAPSULES (U)

IOENTIFIERS: SUPERSONIC TRANSPORTS, VOSKHOU (U)

CONTENTS: SPACE BIOLOGY; SUPERSONIC
AIRCRAFT; HYPERSONIC AIRCRAFT; THE SONIC
SOOM; SovIET OFFICIALS Od 5-To THL
VOSKHOD SPACECRAFT$ SOVIET EXPLORATION OF THE
MOON U

UNCLAS)IFIED /ZOMU9



UNCLAS5IFIED

DOC REPORT BIBLIORAPHY SEARCH CONTROL NO* /ZUM09

AD- 468 79'4
FEDERAL AVIATION AGENCY WASHINGTON U C

EFFECT OF SONIC BOOMS OF VARYING2 OVLRPRE!SUkE5 oN
SNOW AVALANCHES. iu)

65 33P
REPT. NO. $ST-65-9

UNCL4SSIFIEL) REPORT

SUPPLEMENTARY NOTE' PREPARED IN COOPERATION WITH FOREST
SERVICE# WASHINGTONs Do Co, DEPARTMENT OF THE AIR
FORCE, WASHINGTON, UL Cs AND NAl TONAL AERONAUTICS
AND SPACE ADMINISTRATION, WASmINGTON, Do Co

DESCRIPTORS: (65ONIC BOOM, AVALANCHES), (*AVAlANCHES,
SONIC SOOM), SNOW, PRESSUREs SUPERSONIC AIRCHAFT,
HAZARDSo COLORADO, NOISE, JET FIGHTERS IU)

IOENTIFIERS: F-,,OU AIRCRAFT, F-IU'i AIRCRAFT,
OVERPRESSURE (U)

ON 18 - 20 MARCH 1965, A SONIC bOOM PROGRAM WAS
CONDUCTED IN THE STAK MOUNTAIN AREA NEAR
LEADVILLE9 COLORADO. IN THE SAN ISABEL
NATIONAL FOREST. O6JECTIVE WAS TO OLTERMINE
THE EFFECTS OF SONIC BOOM OVLRPRESSURES ON 5NOM

AVALANCHES* A TOTAL OF I8 COMbINEU F-IU' AND F-
IUO RUNS WERE MADL WITH OVEkPRESSURE! RAiN|a FROM
1.5 TO 5@, MEASURED. NO AVALANCHE 0AS OBSLRVED A5
A DIRECT RESULT OF THE SONIC BOOMS. FOREST

SERVICE PERSONNEL RATED THE AVALANCHE HAZARU AS
$LOW# DURIN4 THE TeST PERIOD, RESULTING IN THE
RECOMMENDATION FOR FURTHER 1LE5TS DUING PERIODS OF
tHIGH' AVALANCHE HAZARD. (AUTHOR) (U)
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UNCLASSIFIED.

UDC REPORT BIBLIOgRApHY SEARCH CONTROL NUO /LUMU9

AU- 474 776 ;201I

BLUME (JOHN A) AND ASSOCIAIL! SAN FRANCISCO CALIF RE5EANCh

RLPORT ON THE NATIONAL SONIC BOUM STuOY 5TRUCTURAL
REACTION PROGRAM* SUMMARY, CUNCLUSIONSt ANO
ANALYSIS* VOLUME 1, (U)

APR 65 179P
CONTRACT: FA-Sb"65-1i
MONITOR; FAA-SST 6S-IS-VOL-= 1A

UNCLASSIFIEU REPORT

SUPPLEMENTARY NOTE: SEE ALSO VOLUME 2, AD-474 "A

779L9*

DESCRIPTORS; (*SONIC BOOM, *IUILOING51s TEST METHODS,
STATE-OF-THE-ART REVIEWS, DESIGN, NER MEXICO, OAMAGLp
PRESSURE, WALLS9 FRACTURL(MECHANICS),
FOUNDATIONS(STRUCTURES)o CONSTRUCTION, METEORULOGICAL
PHENOMENA, JLT FIQHTERS9 JET BOMBERS* BRICK, HOOD.
PREFABRICATEO BUILDINGS, JET TRANSPORT PLANES,
SUPERSONIC AIRCRAFTo LOADS(FORCE5), (ONCRLTEt GLASSo
STRUC'URAL MLMBERSt SHOCK WAVES, STRUCTURES (uI

IUENTIFIEmS: B-58 AIRCRAFT, F-104 AINCRAFT, SUPERSONIC
TRANSPORTS (u)

CONTENTS: SURVEY OF LITERATURE -- SONIC
BOOMp AIR BLAST ANU RELATED pHENOMENA,
GENERAL BEHAVIOR OF STRUCTURAL ELEMENTS
UNDER STATIC AND DYNAMIC LOADSt CROSS
SECTIONAL SURVEY OF HOUSE TYPES IN THE
UNITED STATES, NATURAL LOADING CONDITIONS
THROUGHOUT THE UNIT70) STATES, BUILDING
CODES; TEST PLAN -- SITE SELECTION#
DESIGN OF NEW TEST STRUCTURES, STRUCTURAL
MODULES, PREFAB, STPREFRONT ANU GRi4,vOUb).t
EXISTING STRUCTURES OBSERVEU IN TEST, DAMAA
ObSERVATION PLAN, INSTNUMENTATIGNt DATA
REDUCTION ANU ANALYSIS; SPECIAL tESTS
MATERIAL TESTSt FOUNDATION MATERIALS
EVALUATIONt LOAD-DEFLECTION AND 1ITNANOG'
TESTS; OBSERVEU STHUCTURAL BEHAVIOR --

LOADING CONUITIONS, PARAMETERS# PLASTER ON
WOOO LATH, PLASTER ON GYPLATHM METAL LATM
AND CONCRETE BLOCK, GyPBOAHD, BATHROOM
TILL, GLASS, STUCCO, CONCRETE BLOCK,
BHICK, BRIC-A-BRAC; ANALYSIS OF STRUCTURAL
BEHAVIOR -- LOAD MODIFICATIUN STUDILS,
STRUCTURAL RESPONSE,

'U

UNCLASSIFIED /LUMUY
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UNCLASsIF ILD

DC' REPORT UI t3LIOGRApHY SEARCH CONTROL NO. /kUMU9

AD- 47'-4 779 20/1
BLUME (JOHN A) AND ASSOCIATELb SAN FHANCI:CO CALIF RLSEACH

STRUCTURAL IIEACTIO14 PROGRAM* NATIONAL SOi4IC bOOM
STULDY PROFECT, VOLUME 2, U

APR 65 2J4P
CONTRACT; FA-SS-65- I
MONITOR: FAA-SST 6S-15-VOL-2I

UNCLASSIF IED REPURT

SUPPLEMLNTARY NOTrE: SEE ALSO VOLUME I, AU-4•'41
778L, *

DESLRIPTURS' (.SONIC bOOM@ *dUILUINGS) DL)SI(3No
SPECIFICATIONS, NEW MXICO, 6bLIOGRAPHIL.2o PHL55UHIb
JET F'iGH TERSs JET BOMBERS TAOLLES(DATA), iUAMAýaEo )HUOCK
wNAVES9 STRUCTURAL Mt4MBERS, JET TRANSPORT Pt,,ANESo
SUPERSONIC AIRCHAFT, PREFABRICATED BUILUINGS, 41

STRUCTURES (U)

IDENTIFIERS: B-58 AIRCRAFTt F-IO' AIRCRAFT, SUPERSONIC
TRANSPORTS qU)

THE TWO VOLUMES OF THiS RIUPORT DESCRIBES TH_
RESULTS OF THE NATIONAL SONIC BOOM bTRUCTURAL
RESPONSL STUDY CONDUCTED AT THE WHITE SANUS
MISSILE RANGE, WHITE SANDS, NM. IT IS ONE
OF THE ONGOINING SLHIES OF SONIC ,3OOM RLSEARCH.
PROGRAMS CONDUCTED OY THE GOVERNMENT IN THE
SUPERSONIC TRANSPORT DEVELOPMENT PROGRAM.
THE PRIMARY OBJLCTIVE OAS DETERMINATION OF 5ONIC
BOOM OVLRPRLSSURE UAMAGE INDEX LEVELS AS•OCIATEu wITH
VARIOUS TYPES OF STRUCTURAL MATERIAL SUCHM AS PLASTER,
GLASS AND MASONRY. THE TEST AREA INCLUUED 21
STRUCTURES VARYING IN DESIGN, CONSTRUCTION AND Aýa3L
FURNITVRE, MIRRORS, TELEVISION SETS AND OTHei HOME
APPLIANCES, DISHES, CRYSTAL, BRIC-A-BRAC AND VARIOV S
OTHER ITEMS WLRL IN THE TEST STRUCTURES* THi TLET
SITE WAS EXPOSED TO 1494 SONIC BOOMS OF OVpRES$URF5 S,
RANGING FROM 1.6 TO 23.'$ POUNDS PER SQUARE FOOT
(PSeFO). SON:C BOOMS AND STAUCTURAL MATLRIIAL
REACTION WERE MEASURED* TO STUDY THE CUMULATIVE
EFFECTS OF REPEATLO SONIC BOOMS, 68u SUCCESSIVE
FLIGHTS AT A SCHEOULED OVERPReSSUHE OF 5to Po5.Fo
IT 15 CONCLUDED THAT NO PREVIOUSLY UNDAMA(4 ED
MATERIAL WAS IDENTIFIEU DURING THE ACCUMULATIVE
EFFECTS PORTION OF THE STUDY* SONIC BOOM
OVERPRESSURE LEVELS AT WHICH INCILIENT EFFECTS APPEAR 1

IN STRUCTURES AND MATERIALS ARE PRESENTE0,
(AUTHOR) 1U2 (U

UNCLASSIF ED /ZOMU,



UNCLA5SIFIEU

UDC REPORT BIOLIO6HAPHY 5LARCH CUNTROL NO* /LOM09

AD- 1475 662'1/ 13/13
BLUME (JOHN A) AND A5SOCIATL•i SAN FhfANCIbCO (ALIF ESEEAMmC
DIV

THE EFFECTS OF SONIC BOOM ON STRUCTURAL bLHAVIOR. A
SUPPLEMENTARY ANALYSIS REPORT. (U)

DESCRIPTIVE NOTE: FINAL ,RIPT.,
OCT 65 I92P WIGGINSOJOHN H- #JR-;

CONTRACT; FA-SS-o5-I 4

MONITOR; FAA-SST 65-18

UNCLASSIF:EL REPORT

DESCRIPTORS: (.SONIL BOOMp 4BUILUINGS]) RLSPONSE,
DAMAGEe OKLAHOMA, NEW MEXICO, SHOCK wAVES, STATISTICAL
L1STRIbUTION5, 5TAT15TICAL ANALYa.S, uAMA4 MS•SE$HMltNTI
LOADS(FORCES)o INTEN5ITY, REFLECTIONs PRS•SURFt
MATHEMATICAL PREDICTION* STRUCTURES, RESONANT FRLWUENCYs
DAMPING, RESONANCE# WALLS, 501L.S ALTITUODL TiMc
THEOkY, VIBRATION, STNESSELS DEFLECTION, GLASS,
STRUCTURAL PROPEkTILSo FRACTURE(MECHANICS)i
METEOROLOGICAL PHENOME:NAo JET FI3HTEHS# J.T BuMBLNS (U)

IDENTIFIERS; B-SB AIRCRAFT, F-I)4 AIRCRAFT1 F-lb
AIRCRAFT (U)

RESPONSE AND DAMAGE DATA FROm THE FULDRAL
AVIATION AG.NCY 50IC BOOM TESTS AT
OKLAHOMA CITY, OKLAHOMA, AND WHITE 5ANDS,
NEW MEXICO, ARE ANALYZED AND EFFECTS ON
STRUCTURES SUMMARIZED. PARAMETER5 GOVERNING THE
FREE-FIELD AND NEAR-FIELU BOOM WAVES ARE ALSO STUUILD
AND THEIR 1NFLUENCE ON SCAT7ER IN ThE DATA ESTIMATED
STATISTICALLY, THIS REPORT THEN CONSeRVATIVLLY
SUMMARILES THE RESULTS IN A QAMAGE PREDICTION TAOLE
AND CHART. INSURANCI ADJUSTLAS ARE 4I•EN GUIUANCt
ON TtiE TREATMENT OF SONIC BOOM uAMAiE CLAIM5 ALONG
WITH THe CHART. FINALLY, RECOMMENDATIONS FOR
FUTURE wORK IN SONIC BUUM, 5TRUCTURAL dEHAVIOR
STUDIES ARE MAE., (AUTHOR) (U)
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UOC REPORT BIBLIOtiRAPHY $LARCH CONTROL NO. /LQUrH 9

AD- 479 3 66 ,(/ 1 4/2 1/I

WEATHER wING ( 6TH) ANDREWS AFB wASHINGTON D C

SONIC 8OOM, CUl

FEB 66 '43P

REPT, T O. 6WWP-i15-1"1

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTL: SUPERSEDES REPTO NO. 4wGPFIO'-I-I

OArED I JUL 60.

OESCRIPTOUKS* (eSONIC BOOM*, *MHTLOROLuGICAk. PHLNOMLNA)
MEASUREMENT, SOUND, PROPAATIUN, ATi4USPHELESt SUP•k5ONIC

FLIGHT, PRESSURE, SHOCK WAVES, MATHEMATICAL ANALYSISP

VELOCITY, FLI(aHT PATH~t THAJLit.TOt(IESs TRUrOSeHEREL WINDO

ATMOSPHERIC TEMPLRATURE, TNT, TEST HLTHO0S, SUP.RSONIC
WIND TUNNEL.5 BOMBER AIRCRAFT# FI(jHTEl AINCRAFT,

AIr(PLANE MODELS, ROCKETS, LAUNCH VEHICLES, NOISE,
SUPERSONIC CHARACT(•TRITICSs SUUNU TRANSMISSION IU)

IUDNTIFIERS: SATURN LAUNCH VEHICLES CU)

BECAUSE THERE ARE IMPORTANT METEOROLOGICAL EFFECTS
ON SHOCK WAVE PROPAGATIONt WEATHER OFFICERS SHOULD

BECOME AC(4UAINTt,o WITH SOME OF TH. TERMINiOLOGY ANLj

THE PHYSICAL PRINCIPLES OF W,%ATHER LFFECTS UN SONIC

BOOM PROPAGATION* CALCULATION OF SHOCK WAVE

PATTERNS COVLRIN(a MANY SQUAHtc MILES 15 AN EXCELDINGLY

COMPLEX OPERATION NHICH INVOL.VES SEVERAL PARAMETh.S

OTHiER THAN WLATHER DATA. SONIC BOOMS CAUS'U 6Y
EITHER AIRCRAFT OR MISSLES ARE INFLUENCED BY SILE.

SHAPE, SPEED, TRAJECTORY, ET(.* THE USE OF
EWUATIONS TO COMBINE THE EFFLCT5 OF SUCH A LANGE
NUMBER OF VARIABLES CAN ONLY GIVE RESULTS IN TERM5 OF

SIMPLIFIEU CONDITIONS, ACTUAL MEASUREMENTS MADE IN
FIELO TESTS SHOW A kATHER BKUOAD RANGE OF VALUES
SURROUNDING THOSE DEHIVED FROM MATHEMA'rICAL

CALCULATION. IN THIS REPORT, NO ATTEMPT WILL BE
MADE TO PRESENT THE MATHEMATICAL TRLATMENTS REQUIRED

BY THOSE WHO CALCULATE EXPECTED SONIC BOOMS WiTH THE
AID OF ELECTRONIC CGMPUTERS. CURRENT KNOWLEDGE OF
THE EFFECT OF WEATHg.R PARAMETEI•S ON 5ORN.. BOOM HAS

BEEN GAINED PRIMARILY FNOM LIMITED ATMOSPHERIC
MEASUR.LMENT MAUL NLAR THE TIME AND LOCATION OF
PLANNED SONIC BOOM TESTS. METEOROLOGISTS ARE BEING

ASKED TO EXAMINE ANU HELP EXPLAIN THE RATHER wlot
VARIABILITY IN THE OBSERVED SONIC BOOM PRESSURES

B.INi MEASURED* (AUTHOR) UI
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UNCLASSIFIED

ODC REPORT B18LIOWRAPHY 5tARCH CUNTROL NO* I/UMU9

AU- 601 688

FEDERAL AVIATION A4E;NCY WASHIN(3TON U C

SUPERSONIC TRANSPOhT DLVELOPMENT PROGRAM, (U)

JUN 63 67P

UNCLAS51FILU REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*SUPERSONIC AIRCRAFT, AIR TRANSPUHIATIUN)s
(*COMMERCIAL PLANES* AIR TRANSPoRTATION PRuODULCTION)o

UESIGN, ECONOMICS, COSTS, COMMERCE, bPEEO, SONIC 6UOMo
ALUMINUM, STEEL, TITANIUM, MONEY, MAINAGEMLNT
ENGINEERING, PERSONNLL, AIRFRAMLS, JLT EN'I'(ES, PAY
LOAD (U

THIS REPORT DESCRIBES THE PROGRAM FUR THE

DEVELOPMENT OF A COMMERCIAL SUPLRSONIC TRAN5PORT
AIRCRAFT AS APPROVEu BY THE PRESIDENT. TOPICS

14CLUDE SUPERSONIC TRANSPORT ANU THE NATIONAL
INTEREST, FOREIGN COMPETITION, MARKLT POTENTIAL FOR
THE SUPERSONIC TRANSPORTf DL$S3N CONSIDLkATIONS FOR A
UNITED STAT.S SUPL.RONIC TRANSPORT, FACToRk
INFLUENCING DESIGN SPEEUO SONIC BOOM; SUPLRSONIC

TRANSPORT OPERATING ECONOMICS, DEVELOPMLNT PROGRAM,
PkOoUCTION PRJGRAMs ESCALATION OF DEVELOPMENT ANu
PRODUCTION COSTS, OTHER.TECHNICAL CUNSIOcRA1ION!,
MANAGEMENT ORGANIZATION, (U)

S15
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UDo REPORT BIBLIOGNRAPHY bLARCH CONTROL NO. /ZUMU9

AD- 602 173
FEUD.NAL AVIATION AGE.NCY WASHIN3TUN L) C

SOME CONSIDERATIONS OF SONIC BOOM. IU.

DESCRIPTIVE NOTE: SUMMARY REPT,

MAY 61 29Fp POOFARJ- KE14NETH

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*SINIc BOOM, THEOKYl), JET PLANL NLOtL..
LIFT, VOLUME, SHOCK VsAVES, PRE.SSURE, 5UP•kSUNIL

AII(CHAFT, PRLSSURE, ATMOPHERIC TEmPtLNATUrNL, EQUATIONS,

FLUIO DYNAMICS, PUBLIC KELATIONS, FLIGHT TLSTING (U)

IUENTIFIkSi OVERPRESSURE (u)

CONTENTS: S-ASIC PHENOMENA DISCUSSION,
THEORETICAL CUNSIDEHATIONS, LIFTING EFFECTS, FLIGHT

TEST--COMPARISON WITH THEORY, GL.NERAL CUNSIULRATIONS

OF NOISE, SONIC BOOM--POINT SOURCE LXPLOiýIONS,

PREDIC7ION OF EFFECTb OF SONIC uOOM OVERPRESSUR-s,

SHOCK WAVE NOISE PROBLEMS OF FUTURE SUPENSONIC

TRANSPOKT AIRCRAFT, AVAILABLE REFERENCES ON SONIC

BOOM. i U
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DDC REPORT BIOLIOG(RAPHY SLARCH CONTROL NO, /LUMU9L"V

AD- 60i 175

FEDERAL AVIATION AGENCY WASHIN'vTON D C

SONIC BOOM EFFECTS ON LIGHT AIRCRAFT HELICOPTERS AND

GiROUND STRUCTURES. 
u

DESCRIPTIVE NOTE: REPT, FOR 3 FL-IO AP'i 6'4,

JUN 64 44ip POWER#JOSEPH KENNLIH

UNCLASSIFIED REPORT l."

SUPPLEMENTARY ,!oTE: FUR PRESENTAIION TO THE AMERICAN

SOCIETY FOR ESTING AND MATERIALS, CHICAGOP ILL.,

JUNE 261 196'.4

DES(CRIPTORS: (*SONIC bOOM, DAMAGE), METEOHOLO(GiCAL

PHENOM.NA•, SOUND, SHOCK WAVES, PRESSURE, riELIL.OPTRSs t
AIRCRAFT, TESTS, HOU$IN(GiDWELLINGS) (U) ý

IDENTIFIERS: OVERPRESSURE 
U

SONIC BOOM EFFECTS ON LIGHT AIRCRAFT HELICOPTERS AND

GROUND STRUCTURES,

q j!

"n".
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /LUMUY

Ao- 602 176
FEDERAL AVIATION AQENCY WASHIN(3TON U C

SONIC BOOM AND COMMUNITY RELATIONS, (U)

APR 6'4 'UOP POWERJ. K. ;BATES @4'ORGL i

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PRESENTED AT THE NATIONAL AERU-
NAUTICAL MEETING, WASHINGTON, Do C. APRIL d-110

1963. SOCIETY OF AUTOMOTIVE ENGINLERS, INC*, PAPER
NO. 68313

DESCRIPTORS: (*SONIC BOOM# DAMAGE), SUPERSONIC FLIGHT.
HUMANS, SUPERSONIC AIRCRAFTo LIFTv VOLUME, SHOCK WAVES,
.METEOROLOGICAL PHENOMENA# PRESSURE, DESIGN, SOUND,
COMMERCIAL PLANES, PUBLIC OPINION (Ul

SOME PRELIMINARY ACCOMPLISHMENTS OF SONIC BOOM

RESEARCH IN PREUICTING STRENUTH ANO LOCArION OF SONIC
BOOM SHOCK WAVESs DETERMINING THE EFFECTS ON LIGHT
AIRCRAFT, AND EVALUATING COMMUNITY TOLERANCE TO

VARIOUS LEVELS OF SONIC BOOM INTENSITY AME REV;LWEU*
A BRIEF SUMMARY OF THE IMPLICATIONS OF SONIC BOOM
WITH REGARD TO SUPERSONIC TRANSPORT DESIGN I$

INCLUDED* IU)

Uft
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UNCLASSIFIED

UDC REPORT BIBLIObHAPHY SEARCH CONTROL NO. /ZuMOV

AU- 610 463

BOEING CO RENTON WASH AIRPLANE DIV

MLTEOROLOGICAL ASPECTS OF THL SONIC BOOM- (U)

DESCRIPTIVE NOTE: FINAL REPTo,
SEP 64 143P KANELDWARD J9 ;PALM•kt

THOMAS Y,
CONTRACT: FA WA4717
PROJ: 206 003R
MONITOR* FAA H064 160

UNCLASSIFIED REPURT

SUPPLEMENTARY NOTE:

DESCRIPTORS; (*50NIC dOOM, METEOROLOkICAL PHtNOMENA)o
(*METEOROLOGICAL PHENOMENA, SONIC BOOM), (*LtVEL FLIGHT,

SONIC BOOM), ATMOSPHLRES, METEOROLOGICAL PHENOMENA,

ATMOSPHERIC TEMPERATURE, PRESSUREo 4IND, TUROULENtLi
SUPERSONIC FLIGHTI SHOCK WAVE59 PROPAGATIONo OKLAHOMAs

FOCUSING IUl

IDENTIFIERS: B-58 AIRCRAFT, F-IO AIRCRAFI, F-Iul
AIRCRAFT U)-

THIS REPORT 15 A STUDY OF THE EFFECT OF CHANGING
METEORO LOGICAL CONDITIONS ON THE SONIC BOOM PRUODUCED
DURING STEADY LEVEL FLIGHT. THE INFLUENCL Of
VARIATIONS IN ATMOSPHERIC T mPERATUREt PkESSURE, AND
WIND ON THIS NOISE ARE INVESTIGATED. SIMPtIFIED

METHODS ARE ESTABLISHED FOR ESTIMATING THE EFFECT OF
THESE VARIATIONS 0 QOMBINATIDNS OF METEOROLOGICAL
CONDITIONS WHICH CAN PRODUCE ANOMALOUS PROPAbATION
SUCH AS COMPLETE CUT-OFF, FOCUSING, AND EXTHEME
LATERAL SPREAD ARE DISCUSSED* THE EFFECT OF AIR
TURBULENCE NEAR THE GROUND lb CONSIDERED, A NUMHER
OF COMPARISONS WITH TEST DATA MLASUHED A- OKLAHOMA
CITY (1964) ARE PRSE'NTED, AND NECOMMENDATION5

FOR ADDITIONAL EXPERIMENTAL AND THEORETICAL. WORK AHE

OUTLINED. (AUTHOR) (U)
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DOC REPORT 813LIOGI4ApHY SLARCH CONTRUL NO. /ZUM(9 *

AD- 610 822

ANDREWS ASSOCIATES INC OKLAHOMA CTrY OKLA •

STRUCTURAL RESPONSE TO SONIC bUOUMS (U)

DESCRIPTIVE NOTE: FINAL REPT.. VOL. 1,
FEB 6b J4Up I

CONTRACT: FA64AC6 526
MONITOR: FAA-SST 65-1-VOL-I

UNCLASSIFILD REPORT W

SUPPLEMENTARY NOTE* PREPARED IN COOPERATION WITH
tiUUGINS, THOMPSON, bALL AND ASSOCIATrL5 INCt.,
OKLAHOMA CITY, OKLA,

DESCRIPTORS: (*SONIC bOOM, DAMAGE), 4
IOHOUSING(DWELLIN(35)o SONIC BOOM), dUILDINGaS STRUCTURAL
MEMBERS, 5TRESSES, UEGRADATION. FRACTURE (MECHANICS)*
SHOCK WAVESt STRAIN (MEC(HANICS), AIRLRAFTP FINISHES AND

FINISHING, URBAN AREAS, OKLAHOMA, FLIGHT PATHS,
PRESSURE, TESTS (U)

THE REPORT DOCUMENTS AND REPURTS ON THE RESULTS OF
THE STRUCTURAL RESPONSE OF SOME RESIDENTIAL -

STRUCTURES !N THE OKLAHOMA CITY AREA DURING A 3?-
WEEK TESTING PROGRAM CONSISTING OF TWENTY-SIX WE.EKS
OF EIGHT DAILYt CONTROLLED SONIC BOOMS, FOLLOWED BY 4

THIRTEEN WEEKS OF ObSERVATION AND INSPECTION OF THE
STRUCTURES TO DETERMINE THE RATE OF NORMAL
DETLRIORATION AS COMPARED TO THE RATE OF "R
DETERIORATION FOUNO OUkING THE .6-OLEK SONIC bOUM N,

PERIOD* THE TEST STRUCTURES CONSISTED OF A TOTAL
OF ELEVEN TYPICAL TYPES OF RESIUENTIAL STRUCTURES, N

EIGHT OF WH;CH WERE LOCATED WITHIN FIVE MILE$ OF THE
REGULAR FLIGHT PATH, ONE OF WHICH WAS LOCATED TEN
MILES FROM THE FLIGHT PATNt AND THE REMAININra TwO

LOCATED ABOUT TWENTY-FIVE MILES FROM THE FLIGHT P.TH
AT NORMANt OKLAHOMA WHICH WAS BEYOND THE SONIC
BOOM AREA* CONCLUSIVE EVIDENCE OF SIGNIFICANT
DAMAGE TO THE TEST STRUCTURLS WAS NOT PRODUCED 6Y
THIS INVESTIGATION. HOWEVER, A SIGNIFICANT
INCREASE IN OCCURRENCE OF MINOR PAINT CRACKING OVER
NAIL HEADS AND IN CORNERS OF THE WALLBOARD INTERIORS
OF TWO OF THE TEST STRUCTURts DURING THE SONIC UOMO
PERIOD SUGGESTS THAT SONIC BOOMS ACCELERATED THI 5•
RATHER MINOR DETERIORATION. NO INCREASE OCCURRED IN
THE RATL AT WHICH PAINT FINISH ON LATH AND PLASTER
WALL INTERIORS CRACKED DURING THE SONIC BOOM PERIOD.

20
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UDC REPORT b|BLIOURApHY SýARCH CUNTRQL NO, /40MU9

AD- 610 823
ANOREWS ASSOCIATES INC OKLAHJMA CITY OKLA

STRUCTURAL RESPONSE To SONIC BOOMS. (U)

DESCRIPTIVE NOTE: FINAL REPTo VOL* 2, AFP.

FLB 65 18aIp
CONTRACT: FA64AC6 526
MONITOR: FAA-SST 65-1-VOL-2

UNCLASSIFIED REPORT

SUPPLE14ENTARY NOTE: PREPARED IN COOPERATION wITH

HUuGINSv THOMPSON, UALL AND ASSOCIATLS, INC.,
OKLAHOMA CITY, OKLA*

DESCRIPTORS: (*SONIC BOOM, DAMAGE),
(*HOU$INGl0WELLINGSlt SONIC BUOM), BUILDINGS, STHUCTURAL
MEMBERS, STRESSES, DEGRADATION* FRACTURE (MLLHANICSIt

SHOCK WAVES, STRAIN (MECHANIC;0, iUPLRSONIC AINCRAFt,
EXPERIMENTAL DATA, MECHANICAL DRAWIN65, URBAN ANEASs

OKLAHOMA, FLIGHT PATHS, PRESSURE (U)

THE VOUME CONSISTS OF APPLNUICES TO AD-610 822a
IU)
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Doc REPORT BIBLIOGSRAPHY SEARCH CONTROL NO. /L0MU9

AD- 613 62U
NATIONAL OPINION RbEýLAsCH CENT.H NEW YOHRK.

CUMMJUNITY RLACTIONS TO SONIC BOOMS IN THiE OKLAHOMA
CITY AREA# iU)

DESCRIPTIVE NOTEs FINAL REPT. FOR APX' 63-FEB 6$9

FEB 65 61P dORSKYqPAUL N. o
REPT. NO. Io
CONTRACT; AF33 657 1i1.148

PROJ 7231
TASK: 723103
MON IT OR AMiRL ,TR-65-37

UNCLASSIFILO REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: *sSONIC BOOM OKLAHOMAI (IOLACTbION
(PSYCHOLOGY), SONIC dOOM), ('AIR TRANSPORTATION,

"[ OKLAHOMA)* SUPERSONIC AIRCRAFT, TRANSPORT AIRCHAFT,
PUBLIC OPINION, ACOUSTICS (U)

THE OKLAHOMA CITYt OKLAHOMA# AREA 1A5S
REPEATEDLY LXPOSED TO SONIC dOOM5 lNERATE LY A -
SIMULATED SCHEOULF. OF SuPERSONI(. TIRANSPOKT
OVERFLIGHTS DURING A pERIOD UF 6 MONTHS FROM
FLBRUARY TO JULY IY6'4 THE SCHEDUL. PROVIDE)
FOR EIGHT SONIC BOOM5 PER DAY PROGRAMED AT AN
INTENSITY OF 1.6 POUNDS PER 5QUARE FOOT (PSF?
DURIN4 THE FIRST PORTION OF THE STUOY ANU 2.0 PSF
DURING THE LATTER STAGES. ALMOST 30UU LOCAL
R.SIDENTS WERE PERSONALLY INTERVIEWED THREE TIMj.S
DURING THE 6-MONTH PERIOD TO DLTERMINE YHE NATUr•L AND
EXTENT OF THEIR REACTIONS TO THE 50NIC BOOMbo AMONq
THE FINDINGS IT WAS SHOWN THAT SUBSIANTIAL NUMBLfK OF
RESIDENTS RLPORTED INTERRUPTIONS OF ORDINARY LIVIN a
ACTIVITIES, AND SOME ANNOYANCE wITH THESE
INTERRUPTIONS, HOQWVERv THE OVERWHELMINa MAJORITY
FELT THEY COULD LEARN TO LIVE WITH THE NUMBERS AND _V1
KIN05 OF BOOMS EXPRIENCED DURING THE 6-MONTH STUuY,
(AUTHOR) (u)
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ODC REPORT bIBLIOGRApHY $LARCH CONTROL NO. /1UM09

AD- 618 770
AEROSPACE MEDICAL RESEARCH LABS WRI HT-PATTERSON Af'B
OH 10

HUMAN RESPONSES TO 50NIC BOOM, (U)

MAY 65 liP NIXONCHARLES W,

REPT. NO, AMRL-TR-65-9
PROJ: 7231
TASK: 723103

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE; PUB. IN AEROSPACL MEDICINE V36 N5
P399-405 MAY 1965 (COPIES NOT AVAILABLE TO DUC OR
CLEARINGHOUSE CUSTOMERS).

OESCRIPTORS: (*SONIC BOOM, REACTION1P5YGHOLOGYI), JET
PLANE NOISE, SHOCK WAVESt SUPERSONIC CHARACTEHISTICS,
TOLERANCES(PHYSIOLOQY), THRESHOLDS(PHYSIOLOGY), HUMANS,
BEHAVIOR. ATTITUOES(PSYCHOLOGY) (U)

AIRCRAFT IN SUPERSONIC FLIGHT GENERATE PRESSURE
WAVES THAT ARE PERCEIVED ALONG THE GROUNO A$ SONIC
BOOMSo THE IMPACT OF THE SONIC BOOM PHENOMENON
uPON HUMAN$ HAS GENERATED A (REAT OEAL OF CONCERN AND
CONJECTURE REGARDING INDIVIDUAL RESPONSES ANO
PERCEPTIONSo GROUP RESPONSES, AND PHYS;OLOGICAL
RESPONSES* DATA ACCUMULATED UURING YHE PAST
SEVERAL YEARS BY SPECIFIC GOVERNMENTAL ANU AVIATION
AGENCIES HAVE FROVIDED SOME INSIGHT INTO THE MANNER
IN WHICH INDIVIDUALS AND COMMUNITIES HAVE RESPONDED
TO THE SONIC U0OM, THE REPORT SUMMARIZES I'HES
DATA IN TERMS OF THE NATURE OF HUMAN RESPONSES AND
THE MANNER IN WHICH THEY OCCUR, FACTORS INFLUENCINi
ACCEPTANCE OF THE BOOM, THE POSSIBILITY OF
PHYSIOLOGICAL INJURYs PSYCHOLOGICAL EFFECTS, ANO SOME
REPORTS OF ALLEC4D MINOR DAMAGE TO PROPEiT'Y AND THEIR
RELATION TO HUMAN REACTIONS. (AUTHOR) (U)
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DDC REPORT BIBLIO(aRAPHY SLARCH CONTROL NO. /ZOMU9

AD- 619 720
REGIONAL ENVIRONMENTAL HEALTH LAB (AFLC) KELLY AFa TEX

EFFECT OF SONIC BOOMS ON THE HATCHABILITY OF CHICKEN
EGGS s (u)

FEB 65 14OP HEINEMANNtJACK N. ;LEbROCwt
ERIC F# vJR.;

PROJ: 62-2
MONITOR; FAA-SST 65-12

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: LIMITED NUMBER OF COPIES CONTAINING

COLOR OTHER THAN BLACK AND WHITE ARE AVAILAbLZ UNTIL STOCK
IS EXHAUSTED. REPRODUCTIONS WILL BE MADE IN BLACK AND
WHITE ONLY.

DESCRIPTORS: (*SONIC BOOMS DAMAGEI, (.EGGSi SONIC BOOM)v
CHICKENS. EXPOSURE(PHYSIOLOGY), EMBRYOS,
STRESSIPHYSIOLOGY), SUPERSONIC AIRCRAFT, VETERINARY
MEDICINE (U)

STRAIN-CROSS WHITE LEGHORN HATCHING EGGS WERE
INCUBATED IN AN AREA SUBJECTED TO 3U OR MORE SONIC
BOOMS PER DAY THROUGHOUT ThL 21 DAYS REQUIRED TO
HATCH CHICKEN EGGS. THE OVERPRESSUREs OF THESE
SONIC BOOMS* CREATED BY USAF SUPERSONIC F-lOu
AIRCRAFT, WERE EQUAL TO OR MUCH GREATER THAN THOSE
NORMALLY PRODUCED BY OPERATIONAL MILITARY AIRCRAFT OR
THE PROPOSED CIVILIAN SUPERSONIC TRANSPORT (SST).
THE HATCHABILITY OF THE EGGS EXPOSED TO THE SONIC
BOOMS WAS NOT LOWER THAN THAT OF UNEXPOSED EGGS OR TO
PREVIOUS HATCHES OF THIS STRAIN IN A COMMERCIAL
HATCHERY* (AUTHOR) 1U)

24
UNCLASSIFIED /ZOMO?



UNCLASSIFIED

DDC REPORT BIBLIOgRApHY 5tARCH CONTROL NO. /LUMU9

AD- 620 3'7

TENNESSEE UNIV KNOXVILLE

AN ANALYSIS OF LIA6ILITY IN AIRCRAFT TRESPASS AND
NUISANCE CASES SINCE 19' 8. (UI

DESCRIPTIVE NOTE: MASTER'S THESIS#
AUG 65 85P ROBINSRAYMONo Ce

CONTRACT: AF33 608 1118

UNCLASSIFIED RFPORT

SUPPLEMENTARY NOTE: PRESENTED TO THE GRADUATE COUNCIL
OF THE UNIVERSITY OF TENNESSEE,

DESCRIPTORS: (*JET PLANE NOISE, LAW). (@LAWt JET PLANE
NOISE), SONIC BOOM# AIRPORTS, MILITARY FAC1LITIE~v
UNITED STATES GOVERNMENTo AIRCRAFT NOISEs LOW ALTITUDE,
FLIGHTe MILITARY LAW (U)

THE STUDY DISCUSSES THE NATURE OF THE AIRCRAFT
NOISE PROBLEM, ANALYZES COURT CASES INVOLVING JET
NOISE AROUND AIRPORTS AND MILITARY BASES, AND
IUENTIFIES THE FACTORS SIGNIFICANT IN DETERMINING
WHETHER NOISE CONSTITUTES A COMPENSABLE UAMAGE; IN
THE 1946 'UNITED STATES V, CAUSBYt CASEt lHi.
U. So WAS HELD LIABLE FOR THE NOISE OF ARMY
PLANES THAT INTERFERED SERIOUSLY WITH THE OPERATION
OF CAUSBY'S CHICKEN FARM. IN THE 1962 'GRIGGS

V. ALLEGHENY COUNTY' CASE, THE SUPRLME COURT
HELD THE MUNICIPALITY OPERATING THE GREATLR
PITTSBURG AIRPORT LIABLE FOR AIRCRAFT NOISE#

SAYING THE COUNTY SHOULD HAVE CONDEMNED LNOU4H
PROPERTY TO PREVENT AIRCRAFT OPERATIONS FROM
INTERFERING WITH ADJA'CENT LANDOWNERS. THE
CONTENTION IS MADE THAT (I) HIGHER COURTS SHOULU
INSIST ON MORE CONSISTENT INTERPRETATION OF THE
CH!TERIA USeD TO DLTERMINE WHEN AN EASEMENT HAS BEEN
TAKEN, AI.TITUDE ALONE BEING A LESS IMPORTANT FACTOR
THAN UTHERSt (2) INTENSITY AND FREQUENCY OF NOISE
AND THE USE MADE OF THE PROPERTY IS MORE IMPORTANT

THAN A LINE MARKING THE PROPERTY BOUNDARY, (0)
RIGID REQUIREMENTS SHOULD BE SET TO INSURL ADEQUATE
SPACE FOR NEW AIRPORTS, (4) SOLVING THE NOIS.
PROBLEM AT t.XISTING AIRPORTS SHOULD BE A COOPERATIVE
EFFORT, AND (5) DETEHMINATION OF COMPENSABLE
N•OISE DAMAGE SHOULD 8E MADE BY COURTS WITH
CONSIDERATION MORE FOR DEGREE OF UI1TUROANCE. THAN FOR
PROPERTY BOUNDARIES. (U)
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DOC REPORT BIBLIOGRApHY SEARCH CONTROL NO' /L0M09

AD- 62' 050 1/2 2011
SUPERSONIC THANSPORT DEVELOPMENT FEDERAL AVIATION AGENCY

WASHINGTON D C

SQN!C BOOM RESEARCH AN) DESIkN CONSIDERATIONS iN THE I

DEVELOPMENT OF A COMMERCIAL SUPERSONIC TRANSPORT
ISS lT )•

NOV 65 32P HIGGINSiTHOMAS H. o

REPT. NO* FAA-SST-6 5 "19 -•

UNCLASSIFIED REPORT -A

SUPPLEMENTARY NOTE: PRESENTEU AT THE MEERING OF THE

ACOUSTICAL SOCIETY OF AMERICA MTH)T ST. LOUIS,

DESCRIPTORS: I(SONIC BOOM, COMMERCIAL PLANES)t

(*SUPERSONIC AIRCRAFT, TRANSPORT AIRCRAFT?, i*TRANSPORT,

SUPERSONIC AIRCRAFT), (*COMMERCIAL PLANES, SONIC 8O0M),•

AIRCRAFT NOISE, TOLERANCESIPHYSIOLOGY)t
REACTION(PSYCHOLOGY)t PUBLIC OPINION, STRUCTUR S,

DAMAGE, SCIENTIFIC RESEARCHt OKLAHOMA, NEw MLXiCO0

ACOUSTICS* AERONAUTICS (U)

THIS PAPER PRESENTS A SHORT HISTORY OF SONIC BOOM

RESEARCH AND RELATED OPERATIONAL CONSIDERATIONS iN

THE DEVELOPMENT OF A COMMERCIAL SUPERSONIC TRANSPOHT

($ST). THE MOST INTENSIVE PUBLIC REACTION RESEARLH

PROGRAM TO DATE WAS CONDUCTED AT OKLAHOMA CITY,

OKLAHOMA* AN INTENSIVE RESEARCH PROGRAM 10

DETERMINE STRUCTURAL REACTION TO SONIC BOOM$ WAS

CONDUCTED AT THE WHITE SANDS MISSILE RANGE*

THESE TWO PROGRAMS ARE DISCUSSED AND A dRIEF

SUMMARY OF THE FINDINGS OF THE PROGRAMS IS PRESENTED*

THE PAPER CONCLUDES THAT ALTHOU6H MUCH HAS BEEN

LEARNEV ABOUT THE SONIC BOOM PHENOMENA THROUGH PAST

"FLIGHT AND RESEARCH ACTiVITIES9 ADDITIONAL RESEARCH

AND THEORETICAL STUDIES ARE NAHRANTED. lAUTHOR) (U)
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DOC REPORT BIBLIOgiRAPHY SLARCH CONTROL NO. /LUMO 9

Au- 625 332 1/3 20/1 5/10 13/13
NATIONAL OPINION RESEARCH CENTER NEW YORK

COMMUNITY REACTION$ TO SONIC BOOMS IN THE OKLAHOMA
CITY AREA, VOLUME I!. DATA ON COMMUNITY REACTIONS
AND INTERPRETATIONS. (U)

DESCRIPTIVE NOTE: FINAL REPT., APR 63-FEB 66s
OCT 65 31SP BORSKYPAUL No -

REPT, NO, 101-PT-2 •

CONTRACT; AF33(657)-11)18
PROd: 7231
TASK 723103
MONITOR: AMRL , TR-66-37-VOL-k

UNCLAS5IFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (.SONIC BOOM, PUBLIC OPINION),
ATTITUDES(PSYCHOLOGY), POPULATION, URBAN AREAS, DAMAGE,
STRUCTURES, REACrION(PSYCHOLOgY)9 NOISE. SUPERSONIC
AIRCRAFT, COMMERCIAL PLANES, OKLAHOMA, TAULES(DATA) (U)

DURING A PERIOD OF SIX MONTHS FROM FEBRUARY TO
JULY 1964p THE OKLAHOMA CITY, OKLAHOMAs AREA
WAS REPEATEDLY EXPOSED TO SONIC BOOMS GENERATED TO
SIMULATE OVERPRESSURE LEVELS THAT AR. EXPECIED FUR
SUPERSONIC TRANSPORT OVERFLIGHTS. THE SCHEDULE
PROVIDED FOR EIGHFr SONIC BOOMS PER DAY. DURING THE

SiX-MONTH PERIOD, ALMOST 3,000 LOCAL RESIDENTS WERE
INTERVIEWED THREE TIMES TO ULTEHMINL THE NATURE AND
EXTENT OF THEIR REACTIONS TO THE SONIC OOMS# THIS
REPORT CONTAINS A DETAILED UESCRIPTION OF THE OVERALL
STUDY DESIGN INCLUOING THE SELECTION OF riOUSEHOLk)So
SELECTION OF RESPONDENTS, TRAINING AND SLLECTION OF Ai
INTERVIEWERS AND SAMPLE5 OF wUESTIONNAIRtS USED
DURING THE INTERVIEwS. AMONG THL FINDINGS IT WAS
DETERMINED THAT ORDINARY LIVING ACTIVITIES OLRE OFTEN
INTERRUPTED BY SONIC BOOMSt BUT THAT A MAJORITY OF
THE RESIDENTS FELT THEY COULD LEARN TO LIVE WITH THE
INTERRUPTIONS, A SUBSTANTIAL NUMBER OF RESIDENTS
FELT THEY HAD SUSTAINEU DAMAGES FROM THE BOOMS,
ALTHOUGH DETAILED ENGINEERING OBSERVATIONS OF
STRUCTURES IN THE AREA DID NOT CONFIRM MOST OF THESE
REPORTS. AS THE INTLNSITY OF THE BOOMS INCREASEUt
ACCEPTANCE OF THE BOOMS BY RESIDENTS WAS REDUCED.
RESIDENTS WHO FELT THAT THE DEVELOPMENT OF A
COMMERCIAL SUPERSONIC AIRPLANE WAS IMPORTANT WERE
MORE LIKELY TO ACCEPT THE EXPOSURES TO THE SONIC
BOOMS* (AUTHOR) (U)
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UNCLAS51FIED

DOC REPORT BIULIOGRApHY SEARCH CONTROL NO. /ZOMU9

AD- 628 175 6/10
AEROSPACE MEDICAL RLSEARCH LABS AR14HT-PATTLRSON AFB

OHIO

ON NOISE AND VIBRATION EXPOSURE CRITERIA, (U)

APR 65 I7P VON 4.ERKEoHENNIN(p E&
REpT* NO# AMRL-TR.6S-8'4
PROJ; AF-7231,
TASK: 7231019

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHE( IN ANCHIVES OF

ENVIRONMENTAL HEALTH ViI P327-39 SEP 19659 COPIES
TO O•C USER5 ONLY.

SUPPLEMENTARY NOTE;

DESCRIPTORS; (ONOlSEt TOLERANCESiPHYSIOLOiY))o
(OVIBRATIONs TOLERANCESIPHYSIOLOUYf)* SONI(C BOOM*
PERFORMANCE(HUMAN)s INDUSTRIAL MEDICINE, STANDARDSo
SUPERSONIC AIRCRAFT, STRESS(PHYSIOLOGY? (U)

REPRINT: ON NOISE AND VIBRATION LXPOSURE CRITERIA,
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /LUMU9

AD- 637 563 1/3 ZOI/1 5/10
NATIONAL OPINION RESEARCH CLNTER NEW YORK

COMMUNITY REACTIONS TO SONIC BOOMS IN THE OKLAHOMA
CITY AREA* VOLUME IIIs QUESTIONNARILS, APPENUIX TU
VOLUME ii1 U .

DESCRIPTIVE NOTE; FINAL REPTt APR 63-FEB 65.
MAR 66 60P dORSKYoPAUL N.

CON1RACT: AF 33(657)-104'8o
PROJ: AF-7231,
TASK: 723103,
MONITOR: AMRL TR-65-37-VOL-3

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE; SEE ALSO AD-625 332o

DESCRIPTORS: (eSONIC BOOM, PUBLIC OPINION)t
REACTION(PSYCHOLOGY)t NOISE. 5OUND, PRESSURE, SUPERSONIC
AIRCRAFT# OKLAHOMA (U]

THE APPENDIX CONTAINS SAMPLES OF WULSTIONNAIRES
USED DURIN6 THE INTERVIEWS THAT TOOK PLACE FROM
F LRUARY TO JULY 1964 iN THE OKLAHOMA CITY,
OKLAHOMA* AREA* THAT AREA WAS REPEATEDLY LXPOSEU
TO SONIC BOOMS GENERATED TO SIMULATE OVEHPRESSURE
LEVELS THAT ARE EXPeCTED FOR SUPERSONIC TRANSPOHT
OVERFLIQHTS# THE SCHEDULE PROVIUED FOR EIGHT SONIC
BOOMS PER DAY. DURING THE 6-MONTH PERIOD, ALMOST
3.000 LOCAL RESIDENTS WERE INTERVIEWED THNE TIMES TO
DETERMINE THE NATURE AND EXTENT OF THEIR REACTIONS TO
THE SONIC BOOMS. (AUTHOR) (U)
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UNCLA$SIFIED

DOC REPORT 61GLIOGRAPHY SEARCH CUNTROL NO* /ZUMG9
AU- 64I 352 6/19 5/10 2U/I

AEROSPACE ME.DICAL RL5EARCH LABS WRItdHT-PATTERSON AFI7

OHIO
SEFFECTS OF SONIC BOOM ON PEOPLE' REVIEW AND OUTLOOK.

NOV 65 12P VON GIERKEHLNINNN• Et
REPT. NO* AMRL-TR-659I95
P RO0.J AF-7231
TASK: 7231O3

UNCLASSIFIED REPORT
AVAILABILITY; PUBLISHED IN JOURNAL OF ACOUSTICAL
SOCIETY OF AMERICA v39 PI PTZ P543-50 MAY 19o6.

DESCRIPTORS: (*SONIC BOOM, TOLERANC65(PHYSIOLOGYHp
4*PSYCHOACOUSTICS, SONIC BOOM), STRESS(PHYSIOLOGY),
STRESS(PSYChOLOGY)p PkESSUREt NOISEv
THRESHOLDS(PHYSIOLOGY)o VIBRATION, SOCIAL PSYCHOLOGYo
REVIEWS, SYMPOSIA (U)

THE REPORT REVIEWS THE HISTORY OF ObsERVATION5 ON
HUMAN REACTIONS TO THE SONIC BOOM FROM THE TIME WHEN
THE BOOM OAS A DEMONSTRATION CURIOSIIY To ThE PRESiENT
DAY WHERE REACTION OF THE POPULATION TO THE SONIC
BOOM IS A SCIENTIFIC PROBLEM OF TECHNICAL, ECONOMILC
SOCIAL# AND POLITICAL CONSEQUENCES AT THE NATIONAL
AND INTERNATIONAL LEVEL, THE FIELD PROGRAMS
CONDUCTED BY THE USAF AND NASA OVER THE LAST 15
YEARS AND OVER THE LAST 5 YEARS BY THE FAA WERE ALL
OF LIMITED SCOPE WITH RESPECT TO UXPLORiNG DIRECT AND
INDICRECT PHYSIOLO6ICAL AND PSYCHOLOGICAL HUMAN
REACTIONS TO SONIC BOOMS OF 4IFFERENT INTENSITY AND
EXPOSURE FREQUENCY@ ALTHOUGH TMH UATA ACCUMULATED
MIGHT BE ADEQUATE TO DECIDE ON PRELIMINARY STOPGAP
EXPOSURE CRITERIA, IT 15 ObVIOUS THAT A dROADER
APPROACH TO THE PROBLEM IS REQUIREU. LABORATORY *

WORK IN SUPPORT OF THESE QUESTIONS HAS HARDLY BEEN
STARTED* NEITHER CONVENTIONAL ACOUSTIC AND
VIBRATION GLNERATOR5 FOR BOOM-TYPE STIMULATION 14R
SPECIAL EQUIPMENT FOR HIGH-F|DLLITY SONIC-BOOM

SIMULATION HAVE BEEN FULLY UTILIZED, SOMt OF THE
OPEN QUESTIONS AND POSSIBLE APPROACHES ARE DISCUSSED
AS PART OF A BROAD@ LON•-RANtaE RESEARCH PROGRAM
REQUIRED TO COME UP WITH SCIENTIFIC DATA AS BASES FOR
OPERATIONAL SONIC-BOOM EXPOSURE CRITERIA.
(AUTHOR) IUI
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UNCLA.5 IF LED '
UDC REPORT BIBLIOGRAPHY 5LARCH CONTROL NO. /ZOMO 9

AD- 64I6 028 1/.3 20/1
BOEING CO RLNTON WASH AIRPLANE UIV

EFFECT OF SONIC BOOM ON SUPERSONIC TRANSPORT DESIGN
AND PERFORMANCE, (U)

FEB 6', 17P KANEtDWARD J. ;SiGALLA,
ARMANO I

REPT. NO. 06-8614 f,

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: CONFERENCL ON APPLIED METLOROLOGY
OF THE AMERICAN METEOROLOGICAL SOCIETY; ATMOSPHERIC

PROBLEMS OF AEROSPACE VEHICLES (STH)t MARCH Z-6v
1964, ATLANTIC CITY, NEW JERSEY. 10

DESCRIPTORS; (.SUPERSONIC AIRCRAFT, uESIGNI), (*TRANSPORT
AINCRAFT, ,ESIGN), (05ONIC BOOHM CONTROL),
CONFIGURATION, PERFORMANCE(ENGINEERING)o PRESSURE, LIFT,
ATMOSPHERES, FLIGHT PATHS (U)

THE PAPFR DISCUSSES THE EFFECT OF SONIC BOOM
OVERPRESSURE LIMITS OLN THE OLSIGN AND PERFORMANCE OF
A SUPERSONIC TRANSPORT. POSSIBLE METHODS OF
REDUCING THE SONIC OOM OY CONFIGURATION TAILORING ,
AND THE EFFECT OF THIS ON PERFORMANCE ARE DESCi1,LD.,
THE SONIC BOOM OVERPRESSURE PRODUcEu LY AN AIRPLANe
15 INFLUENCED BY CONTRIBUTIONS OF THE VOLUME AND LIFT
OF THE CONFIGURATION, THE STRUCTURE OF THE
ATMOSPHERE, AND THL FLIGHT PATH OF THE AIRPLANE.
ESTABLISHMENT OF MAXIMUM OVERPR.SSUR, LLV•L5 MAY
IMPOSE SERIOUS DESIGN AND OPERATION RESTRICTIONS ON 10
THE AIRPLANE, RESULTING IN A COMPROMISEDL
CONFIGURATION WHICH DOES NOT OPERATE EFFICIENTLY*
IT IS POSSIBLE TO CONTROL THE SHOCK WAVE STRENGTH
BY CAREFUL UESIGN OF THE CONFIbURATION SO A$ TO
EMPLOY FAVORABLE INTERACTIONS bEtTWELN THE LIFT ANu
VOLUME CONTRIBUTIONS. HOWEV•H• CARE MUST BE TAKEN
NOT TO COMPROMISE OTHER DESIGN FEATURES OF THE
AIRPLANE, SUCH AS ITS DRAG, IN ORDER TO OBTAIN LOWER
SONIC BOOM OVERPRESSURES* (AUTHOR) (U)
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UNCLAS51FIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, /iUMU9

AU- 646 676 13 20/1 1/2
DEPUTY CHIEF oF STAFF RESEARCH AND ULVELOPMENT (AIR FORCE)
WASHINGTON U C

THE SONIC BOOM PROBLEM (U)

DESCRIPTIVE NOTE: DEVELOPMENT PLANNING MEMO.

MAR 63 32P

UNCLASSIFIED REPORT

DESCRIPTORS: (*SONIC BOOM, STATe-OF-THE-ART RHVIE45) p
40SUPERSONIC AIRCRAFT# UESIGN)i (*TRANSPORT AIRCRAFT,
UESIGN)e (*CIVIL AVIATION, SONIC BOOM), FLIGHT TESTING,
LIFT, PUBLIC OPINION, PROPAGATION, SUPERSONIC FLVGHT (U)

THE MEMO SUMMARIZES THE CURRENT STATE OF KNOWLEDGE
RELATING TO SONIC BOOM GENERATION, PROPAGATION, AND
EFFECTSO AND ATTEMPTS TO JUDGE THE SEVERITY OF THE
PROBLEM THAT WILL ARISE WITH THE BEGINNING OF
COMMERCIAL SUPERSONIC FLIGHTS* IT 15 BASED ON BOTH
RECENTLY PUBLISHED INFORMATION AND CONVERSATION5 wITH
SPECIALISTS THROUGHOUT THE COUNTRY WHO ARE WORKING IN
THE SONIC BOOM FIELO. THE LATTER INCLUDE
REPRESENTATIVES OF PRIVATE INDUSTRY AS WELL AS OF
GOVERNMENT AGENCIE5, (AUTHOR) (U)
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UN CL AS 5 I 1 F ED

DDC REPORT BIBLIOgiRApHY SkýARCH CONTROL NO. /LUMU9

AQ- 647 326 20/1
AEROSPACE MEDICAL RESEARCH LABS WRIGHT-PATTERSON AFB
OHIO

EFFECTS OF SONIC BOOM ON PEOPLE; ST. LOUIS,
MISSOURI$ 1961-1962, IU)

NOV 65 12p NIXONsCHARLE5 W- ;bOHSKY#
PAUL No i

REPT! NO. AMRL-TR-65-1 9 6

PROJ- AF-7231
TASK; 723102

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN JOURNAL OF THE
ACOUSTICAL SOCIETY OF AMERICA V39 N6 pTl PS51-8

MAY 1966. PREPARED IN COOPERATION WITH CiHICA•O
UNIV., ILL. NATIONAL OPINION RESEARCH CENTER.

SUPPLEMENTARY NOTE: RESEARCH SUPPORTED IN PART BY NASA
CONTRACT NASI-1397,

DESCRIPTORS: (*SONIC BOOM, MEOICAL RESEARCH), tePUBLIC
OPINION. SONIC BOOMI, HUMANS, NOISE, SUPERSONIC F6i.IHT,
SUPERSONIC AIRCRAFT. ACOUSTICS, DAMAbzE SOUNU
TRANSMISSION iU)

THE VICINITY OF ST. LOUISt MISSOURIt WAS
EXPOSED TO APPROXIMATELY 150 SONIC bOOMS DURING A 0U-
MONTH PERIOD FROM JULY 1961 TO APRIL 1962.

GROUND OVERPRESSURES@ RANGIN6 Up TO ABOUT 3 LB/SQ
FT. WERE CAREFULLY MEASURED FOR A SLjILS OF 17 OF THE
SUPERSONIC FLIGHTS. DATA OBTAINED FROM OVeR 230U
DIRECT INTERVIEWS, ANALYSES OF COMPLAINTSt AN1

ENGINEERING EVALUATIONS OF ALLEGED DAMAGE WERE
RELATED TO INFORMATION ON AIRCRAFT OPERATIONS ANU
SONIC-BOOM OVERPRESSURE MEASUREMENTS* MOST

RESIDENTS INTERVIEWED INDICATED SOME INTLRFEMENCE
WITH RQUTINL LIVING ACTIVITIES, YET LESS THAN JA

.4 FILED FORMAL COMPLAINTS. ALLEGED BUILDIN( DAMAGE
WAS SUPERFICIAL IN NATURE AND CONSISTED MOSTLY OF
CRACK5 IN BRITTLE SURFACES, THERE WERE NO REPORTS
OF' DiRECT AOVERSE PHYSIOLOGICAL EFFLLTS, lU)
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UNCLAS !F IfrD

UDC REPORT t3ILLIO(GHAPHY S..AHCtt CONTROL NO. /ZUMU9

AD- 6'7 513 20/1 1'4/1 1/2 19/1

EXPLOSIVLS RESEARCH AND DEVELOPMENT ESTABLISHMENT WALTHAM

ALBBEY (ENGLANU)A

SONIC BANG 5iMULATION BY A NEW LXPLUSiVVS TLCHNIWUFs

DEC 66 7P HAWKINSPS, Jo ;HIICKSJ.

A-
REPT, NO. ERDU-OFFPRINT-66/1

3

UNCLASSIFIED REPORT

AVAILABILITY: PUBLISHED IN NATURE VzI, NbuS5

p12'04-5 SEP 17 1966.

DESCRIPTORS; (*SONIC BOOM, SIMULATION)o (*EXPLOSIVE

CHARGES, GEOMETRIC FORMS), SUPERSONIC FLIGHTv SHOCK

WAVES, ACOUSTICS, MECHANICAL wAVLS9 (iREAT BRITAIN (u)

A STUDY OF THE FEASIBILITY OF USING EXPLOSIVES TO

SIMULATE THE PRESSURE WAVEFOHMS GENLRATEO AT GROUNO

LEVEL BY SUPERSONIC OVERFLIGHTS LED TO THE

REALIZATION THAT IT IS POSSI0LE TO SIMULATE WAVL.FORMS

OF A WIDE RANGE OF SHAPES ANU OURATIONS USIN£i

EXTENDED EXPLOSIVE CHARiES HAVIN(i A HI(H LENGTH/

BREADTH RATIO* THE REPORT DESCRIBES PRE4NIINARY1

RESULTS 06TAINED FROM USING THESE CHARGES IN SONIC

BOOM SIMULATION STUDIES, AND INDICATES A NUMBER OF

OTHER APPLICATIONS IN WHICH SUCH TECHNI(WUES $HOW

PROMISEs *U))
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ILMO9

Ao- 64$8 264s 20/ 1As 20/1 17/9
BOLT BERANEK AND NEWMAN INC CAMORIDQE MASS

PRýLIMINARY EXPE,ZIMENTAL STUDY OF EMAC PHOBE USING
ACOUSTiC SHOCK WAVLS AS REr'LECTING SURFACES. (U)

DESCRIPTIVE NOTE: FINAL REPT,, NOV 6.-JAN 669
NOV 65 66p ALLEN#CLAYTUN Ho ;WEINER*

ST'ýPEJ 09 't

REPT. NO* 3BN-1228
CONTRACT: AF 19(628)-4013
PROJd AF-6671
TASK o 667205

UNCLASSIFILD REPORT

DESCRIPTORS: (*ELECTROMA(iNETIC RADIATION, OACOUSTICSt
DOPPLER RADAR, METEOROL06iCAL RADAR* COHERENT RADAR,
SONIC BOOM, RADAR CLUTTER, SIGNALS, SHOCK WAVES, A
FEASIBILITY STUDIESo RADAR REFLECTION5 lU)

PRELIMINARY EXPERIMENTS HAVE BEEN MAUE IN AN
ATTEMPT TO DEMONSTRATE THE FEASIBILITY OF REFLECTING
RADAR FROM AN ACOUSTIC SHOCK WAVE. TESTS WERE
CONDUCTED USING UHt" RADAR (71*5 CM WAVELENGTH)
TO VIEW SONIC BOOM SMOCK WAVES. HOWLVER, GRUUND
CLUTTER RAISED THE EFFECTIVE NOISE LEVEL AND
ATMOSPHERIC TURBULENCE MAY HAVE ROUGHENEU THE bNOCK
FRONT ENOUGH TO DECREASE THE RETURNLD SIGNAL LEVEL
SIGNIFICANTLY; AS A RESULT, NO INDICATION OF A RETURN
IDENTIFIABLE WITH THE SONIC 8OOM SHOCK FRONT WAS
OBSERVED, IT IS CONCLUDED THAT THE USE OF
DOPPLER TECHNI(4UES TO LLIMINATE CLUTTER AND THE U5L
OF COHERENT INTEGRATION TO INCREASE THE tFFELTIVE
SIGNAL LEVEL ARE NECESSARY FOR THE SUCCESS OF THIS
EMAC PROBE TECHNIQUE. WRIEF THEORETICAL AND
EXPERIMENTAL STUDIES OF SHOCK WAVE SOURCLS WERE
CONDUCTED. PROPOSALS ARE PRESENTED FOR FURTHER
DEFINITIVE EXPERIMENTS* (AUTHOR) (U)
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UNCLASSIFIED

UDC REPORT BIBk.IORApHY 5LARCH CONTROL NO. /ZOMO 9

AD- 651 857 19/2 20/1

ROYAL AIRCRAFT ESTAdLISHmENT FARNBOOURGH (EN(aLANU)

PROPOSAL FOR A SHOCK-TUBE FACILITY TO SIMULATE SONIC

ijANGS.

DESCRIPTIVE NOTE: TECHNICAL HEPT.t

" OV 66 8 9P WARRENC, H. E- I

REPT9 " 3' TR-663'44

UNCLASSIFIED REPORT

DESCRIPTORS% (*SHOCK TUbE5 SONIC BOOM)* (*SONIC dOOMo

SIMULATION), SUPERSONIC FLIGHT# DESIGNe AIRCRAFT. 5OUNED

TRANSMISSION, GREAT BRITAIN AU)

THE REPORT PROPOSES THE USE OF A SHOCK-TUBE

FACILITY TO SIMULATE SONIC BANGS FOR THE STUDY OF

THEIR EFFECTS. THE BASIC PHILOSUPHY OF SUCH A

FACILITY IS PROPOUNDEU FROM THEORETICAL

CONSIDERATIONSs SUBSTANTIATED BY SOME PILOT

EXPERIMENTAL. STUDIES. IT IS SUG(3ESTEL TMAT A

DETAILED DE5IGN OF A FACILITY BASE) ON THE PROPOSALS

SHOULD NOW bE MADE9 THIS WILL REQUIRE THE SokUTION

OF A NUMBER OF T'CHNICAL PROaLEMSs WHICH A1E LWCEs1

(AUTHOR) 
(UI
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UNCLA$SIF'IED El)

DDC REPORT UJIBLIOI4APHY SEARCH CONTROL NO. /ZUM0f9

AD- 6ý,. 899 20/l 14/2 4/1 -
BUREAU OF NAVAL WEAPONS WASHINGTON U C W"APON SYSTLM5

ANALYSIS DIV

WEATHER ASP-CTS OF THE SONIC BOOM* (U) -

MAY 60 61P FISHERpOAVID
REPT, NO. RRSY-6O-2'?

UNCLASSIFIED REPORT

DESCRIPTORS: (*SONIC BOOM, METEONOLOGICAL PHENOMENAI-
(*SOUNU TRANSMISSIONo METEOROLOGICAL PHENOMENA), MACH
NUMBEt JET STREAMSI SHOCK WAVES, AIRCRAFT NOtS,7 wIND,
ATMOSPHERIC TEMPERATUkEt ATMOSPHERE MODELS (U)

AN EXPLANATION OF THE EFFECT OF METEOROLOGICAL

CONDITIONS ON THE PATH OF THii 50NIC BOOM 1_
PRESENTED. AREAS COVEREl) BY SONIC BOOMS RESUL1IN(a
FROM AIRCRAFT FLYING AT VARIOUS MACH NUMbERS AN)_

DIVE ANGLES ARE SHOvwNp TAKING STANDARD ATMOSPHERIC
GRADIENTS INTO ACCOUNT. CALCULATION$ ARE (2'VLN ýQR

THE EFFECT OF THE JET STREAM AS WELL AS ORDINARY
WINDS ON THE SONIC dOOM. (AUTHOR) (U"
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UNCLASSIFIED

DOC REPORT BIBLIO(%RApHY SEARCH CONTROL NO* /LUt09

AD- 651 9U7 6/19

CIVIL AEROMEUICAL INST OKLAHOMA CITY OKLA

AVIATION MEDICINE THANSLATIONS; ANNOTATEU
BIBLIOQRAPHY oF RECENTLY TRANSLATED MATERIAL, IVt (U)

JAN 66 ISP ALLENMARY ELLEN ;CRAIN,
RUTH ANN ;

MONITOR= FAA-AM 66-2

UNCLASSIFIED REPORT

DESCRIPTORS' (eAVIATION MEDICINE* Bi|LLOGRAPHIES),
ABSTRACTS* VERTIGO, NYSTAGMUSt HYPOXIA, VISION, HI6H
ALTITUDE, DRUGS9 HEARINg, DECOMPRESSION, VESTIBULAR
APPARATUS, BLACKOUT(PHYSIOLOGY)o HUMAN FACTORS
ENGINEERING, PROPRIOCEPTIONg SONIC dOOM, ACCELERATION
TOLERANCE, SPACE PERCEPTION, 5TRESS(PmYSIOlOGY) (U)

AN ANNOTATED BIbLIOGRAPHY OF TRANSLATIONS OF
FOREIGN-LANgUAGE ARTICLES I5 PRESENTED) THE 25
LISTED ENTRIES ARE CONCERNED ITH STUDIES IN AVIATION
MEDICINE, VERTIGO AND NYSTAGMUS, PHYSICAL SCIENCE,
HYPOXIA, VISION, ALTITUUEt ORUJt, BINAURAL, HEARING,
TIME SHIFTS, GRAVITY EFFECTS, PERCEPTION,
DECOMPRESSIONs AND SONIC BOOM. PROCEDURES FOR
OBTAINING COPIES OF THE TRAN5LATIONS ARE INCLUDED.
(AUTHOR) (U)
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UNCLASSIF I ED

DOC REPORT BIBLIOgRApHy SEARCH CONTROL NO* /LUMU9

AD- 656 3iO 1/2 5/lu 6/t 1I/13

STANFORD RESEARCH INST MENLO PARK CALIF

SONIC BOOM LXPERIMENTS AT EDWARDS AIR FORCE
BASE4 lu)

DESCRIPTIVE NOTE: INTERIM REPr.
JUL 67 'HOP

CONTRACT: AF 49(638)-1758
PROJ: SRI-ETU-60US6
MONITOR: NSBLO 67

UNCLASSIFIED REPORT

DESCRIPTORS: (#SONIC BOOM, RESPONSE)#

(*REACTION(PSYCHOLO'Y), SONIC BOOM), (*STRUCTURES# SONIC
BOOM1, ANIMALS, HUMANS, SUPERSONIC AIRCRAFT, AIRCRAFT
NOISE# PROPAGATION, 0AMAGEt ACCEPTABILITY# TESTS, I
SEISMOLOGY (U)

IUENTIFIERS; SUPERSONIC TRANSPORTS 4u)

A SER|ES OF TESTS WAS CONDUCTED IN WHICH MUMAN
SUBJECTS (LOCATED INDOORS AND OUTDOORS), SPECIAL "1

TEST STRUCTURES, AND ANIMALS WERE CXPOSED TO BOOMS
FROM F-10It F-IOUA 0-58o SR-719 AND X8-7U
SUPERSONIC AIRCRAFT# ANU THE NOISE FROM KC-135 AMP)
WC-135B SUBSONIC AIRCRAFT* PMYSICAL
MEASUREMENTS WERE MADE OF THE SONIC BOOM SIGNATURES,
SUBSONIC AIRCRAFT NOISE# AND THE RESPONSE OF

STRUCTURES TO THE BOOMS AND NOISE, PSYCHOLOGICAL -Al
MEASUREMENTS WERE MtADE OF THE SUdJECTIVE
ACCEPTABILITY TO SEVLRAL HUNDRED SUB6ECTS OF THL
BOOMS AND SUBSONIC AIRCRAFT NOISE, DETAILS OF THE
TEST PLAN AND PROCEUURES, ANU THE RESULTS OF THE UtAA fA
ANALYZED TO DATE ARE PRESENTED* iAUTHOR) (u)
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UNCLAS5IF |ED

DOC REPORT BIBLIOGRAPHY SLARCH CONTROL NO. /ZUMO9

AO- 655 603 1/3 't4/ 5/3
DEPARTMENT OF COMMLRCE WASHINGTON 0 C

SST AN ECONOMIC ANALYSIS. PART I. EXECUTIVE SUMMARYo
Su)

MAR 65 170P CONNORJOHN T6

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE; SEE ALSO AD-655 6 0 q AND AD-6!iS
605.

DESCRIPTORS: (*SUPERSONIC AIRCRAFT$ LCONOMICS,

(*TRANSPORT AIRCRAFT, ECONOMICS), FEASIBILITY STUDIES.
DECISION MAKING, DESIGN, COSTS, AIR TRANSPORTATION,
SONIC BOOM, SPECIFICATIONS, AIRCHAFT INDUSTRY, COST
EFFECTIVENESS, ANALYSIS U I

IDENTIFIERSt SUPERSONIC TRANSPORTS (U)

CONTENTS: AUTHORITY FOR STUDY; STATEMENT OF
THE PROBLEH; POLICY ISbUES; PACL- COMPETITION,
AND |ISK-SHARINGI AIRCRAFT CONSIDERLD; SUMMARY OF
RESULTS AND POLICY CONSIDERATIONSI STUDY APPROACH-
AIRCRAFT DESCRIPTIONS; ESTIMATIN(m MARKETS FOR AIR
TRANSPORT AND AIRCRAFT; RANKING OF PROGRAM
ALTERNATIVES; ECONOMIC SIGNIFICANCE OF SONIC BOOM;
SST PROGRAM FINANCING; BALANCE OF PAYMENTS
EFFECTS.* (U)

,'} I
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UNCLASSIF IED

UDC REPORT HI.BLIOr4RApHY SLARCH CONTROL NOU /i.UmO,9

AD- 655 604 1/3 14/1 5/3

DEPARTMENT OF COMMLRCE wASH11,GTON 0 C

SST AN ECONOMIC ANALYSIS, PANT I& EXECUTIVE

SUMMARY, PRELIMINARY SUPPLEMtNT I, (U)

APR 65 90p CONNORJOHN To

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO AD-655 603'

DESCRIPTORS: i*SLVPERSONIC AIRCRAFT, ECONOMICS),

(*TRANSPORT AIRCRAFT# ECONOMICS). FEASIBILITY STUOIES,

SONIC BOOM, COST EFFECTIVENESS, MANA•.EMENT PLANNINLi AND

CONTROL, ANALYSIS, COSTSe AIRCRAFT IiIDUSTRY (U)

IDENTIFIERS: SUPERSONIC TRANSPORTS (U)

CONTENTS: PURPOSE AND SCOPE; PROGRAM T I

ALTERNATIVES; PROSPECTUS (CONTINUATION OF THE

55T PRO(PRAMv TERMINATION OF THE SST PROGRAM);

COST-BENEFIT ANALYSISIPROGRAM RANKING. POLICY
ISSUES, SENSITIVITY ANALYSIS, COMPARATIVE CASH

F'LOWS). (U)
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UNCLASSIFIED

DOC REPORT 6I11LIOGRAPHY SLAR'H CONTROL NO* /ZUMU9

AD- 655 608 1/3 114/1 5/3

INSTITUTE FOR DEFENSE ANALYSES ARLINGTON VA ECONOMIC AND
POLITICAL STUDIES UIV

SST AN ECONOMIC ANALYSIS. PART I111 CONTRACTORtS _.u
REPORTS* Ca SONIC BOOMo (U)

DESCRIPTIVE NOTE: SPECIAL REPT*'
DEC 64 ISOP ASHERNORMAN ds i0ZIUBANo I

STANLEY Wo ;HAMBURGERWILLIAM ;

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE' SEE ALSO AD-655 607.

DESCRIPfORS: (*SUPERSONIC AIRCRAFT, ECONOMICS)',

(eTRANSPORT AIRCRAFT, ECONOMICS)# SONIC BOOMP DAMAGE,
COSTS, ANALYSISo BUILDINGSt MATHEMATICAL mOoELSv COST
EFFECTIVENESS iU) •IDENTIFIERS; SUPERSONIC TRANSPORTS IU)

THE PURPOSE OF THE STUDY IS TO ESTIMATE CLAIMS
COSTS RESULTING FROM THE SONIC BOOM OF THE SSTo AND
TO EXAMINE TRADEOFFS BETWEEN THESE COSTS AND AIRCRAFT
OPERATING COSTS FOR VARIOUS OPERATING PROCEDURES
DESIGNED TO REDUCE CLAIMS COSTS. CLAMS FOR DAMAGE

TO GROUND STRUCTURES COMPRISL BY FAN THE LARGEST
CATEGORY OF CLAIMS. BASED ON THE OKLAHOMA CITY
DATA, THE MAJOR ITEM OF COST WAS ADMINISTRATIVE
HANDLING OF THE CLAIMS. ACTUAL PAYMENTS FOR 4
ALLEGED DAMAGES WERE SMALL, THE OKLAHOMA CITY
CLAIMS DATA ARE REPRESENTATIVE OF THE SITUATION THAT
MAY EXIST IN THE US ANQ CANADA DURING THE SST

OPERATIONSo HOWEVER. THEY AHE ALMOS) CERTAINLY NOT
REPRESENTATIVE OF THE SITUATION THAT WILL BE FOUND IN
OTHER AREAS OF THE WORLD. SST OPERATIONS SHOULD
NOT OAMAGE THE BASIC STRUCTURE OF REASONABLY WELL-
CONSTRUCTED BUILDINGS. IT I5 NUT CLEAR THAT AN
AIRLINE (OR THE FEDEHAL GOVERNMENT, FOR THAT
MATTER) WOULD BE LIABLE FOR SONIC 8OOM DAMAAE V
RESULTING FROM THE OPERATION OF A COMMERCIAL

TRANSPORT, FLOWN IN ACCORDANCE WITH FLIGHT HULES AND
PROCEDURES PRESCRIBED BY THE FEDERAL GOVERNMENT. (U)

42/O
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY. SLARCH CONTROL NO. /LUMO 9

AD- 661 840 2O/ 01/3
FEDERAL AVIATION AUMINISTRATION WASHINGTON D C

THE SUPERSONIC TRANSPORT; THE SONIC BOOM AND YOU,
(u)

67 'op POWERSJOHN 0, ;PowEt
KENNETH

UNCLASSIFIED REPORT

DESCRIPTORS: (*SUPERSONIC AIRCRAFT, SONIC BOOM),
40TRANSPORT AIRCRAFT. SONIC BOOM)# (OSONI| bOOM,
REVIEWS), ECONOMICS, FLIGHT TESTING, DESIGN, STRUCTURES*
STRESS(PHYSIOLOGY), 5TRESSIPSYCHuLOGY) iU)

IDENTIFIERSZ SUPERSONIC TRANSPORT$ (U)

AN ATTEMPT WAS MADE To OUTLINE THE HISTORICAL
DEVELOPMENT OF THE UNITED STATES SUPeRSONiC
TRANSPORT DEVELOPMENT PROGRAM AND TO PLACL IN PROPER
PERSPECTIVE THE NATIONAL S16NIFICANCE OF THE SST
PROGRAM9 THE TECHNOLOGICAL ASPECTS AND PROBLEMS OF
THE SONIC BOOM WERE REVIEWED, THE ACTUAL
OVERFLIGHT 50NIC BOOM PROGRAMS TO DATE WERE REVIEWED

--

AND CAPSULE RESULTS WERE DISCUSSED* (AUTHOR) (U)

4J JUNCLASSIFIED /10M09 :
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UNCLASSIFIED

ODC REPORT BIBLIOGiRApHY SLARCH CONTROL NO. /Z0M09

AD- 662 003 13/13 20/1 1/2
BLUME (JOHN A) AND ASSOCIATES SAN FRANCISCO CALIF RESEARCH
DIV

RESPONSE OF STRUCTURES TO SONIC BOOMS PRODUCED BY XB-
70, B-58 AND F'iO4 AIRCRAFT@ BASED ON SONIC BOOM
EXPERIMENTS AT EOWARDS AIR FORCE BASE* (U)

DESCRIPTIVE NOTE: FINAL REPT.,
JUL 67 378p BLUMEtJOHN A. ;SHARPE*

ROLAND Ls ;KOSTGARRISON ;PROULXsjACcUES
CONTRACT: AF 49(630)-1739
MONITOR; NSBEO 2-6?

UNCLASSIFIED REPORT

DESCRIPTORS: (*SONIC 0OOM, LOADS(FORCES))o (OSTRUCTURES,
DAMAGE)$ (eSUPERSONIC AIRCRAFT, SONIC BOOM)* TESTS, A

BOMBER AIRCRAFT, FIGHTER AIRCRAFT, BUILDINGSt RESPUNSE,
DEFORMATION (U)

IDENTIFIERS: 6-58 AIRCRAFTt B-70 AIRCRAFT, F-10I4
AIRCRAFT (U)

THE RESPONSE OF TEST STRUCTURES AND STRUCTURE
EL.EMENT5 TO SONIC BOOMS PROUVCEO BY XB-70. 6-58
AND F-1O' AIRCRAFT WAS STUDIED* THESE AIRCRAFT
PRODUCED SONIC BOOMS OF DIFFERENT SIGNATURE
DURATIONS# THEY WERE FLOWN AT SEVERAL FLIGHT TRACK
OFFSETS, ALTITUDES AND MACH NUMBERS SO A5 TO
GENERATE DIFFERENT OVERPRESSURE LEVELS AND SIGNATURE
CHARACTERISTICS. FREi. FIELD SIGNATURE DATA AND THE
EFFECTS OF FREE FIELU SIGNA-TURE PARAMETER5 ON
STRUCTURAL RESPONSE WERE ANALYSED. STUDIES WERE
MADE OF THE PLATE RESPONSE (LATERAL UEFORMATION)
AND RACKING RESPONSE (IN-PLANE DEFORMATION) OF
THE TEST STRUCTURES. DAMAGE COMPLAINTS RL5ULTING
FROM THE TEST MISSIONS WERE INVESTIGATED AND THE
RESULTS ANALYSED, THC IMPLICATIONS OF THE
MAGNITUDES OF THE RESPONSES OF THE TEST STRUCTURE5
AND THE INVESTIGATION OF THE DAMAGE CLAIMS RESULTING
FROM THE TEST MISSIONS ON POSSIBLE UAMAGt CAUSED BY

SUPERSONIC FLIGHTS WERE DISCUSSLD. (AUTHOR) (U)
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UNCLASSIFIED

UOC REPORT BIaLIO'gRApHY SEARCH CONTROL NO. /ZOMU9

AD- 662 893 13/13 20/1
DATACRAFT INC GARDENA CALIF

THEORETICAL STUDY OF STRUCTURAL RESPONSE TO NEAR-
FIELD AND FAR-FIELD SONIC bOOMS. (U)

DESCRIPTIVE NOTE: FINAL REPTo I JUL-30 SEP 66,
OCT 66 201P WIGGINSJOHN He Jo.

KENNEDYBRUCE
REPT* NO. 3407-b
CONTRACT: AF 49(638)-1777 

A

PROJ: AF-7908 
A

UNCLASSIFILE REPORT

DESCRIPTORS: (eSONIC BOOM, *STRUCTURES), INTENSITY,

MECHANICAL WAVES, FIGHTER AIRCRAFT, BOMBER AIRCRAFTo
RESPONSE, THEORY, LOAUStFORCES), MODELS(SIMULATIONS) 1U)

IDENTIFIERS: SUPKRSONIC TRANSPORTS lu)

THE STUDY INVESTIGATES THE DIFFERENCE BETWEEN NEAR-
FIELU AND FAR-FIELD SONIC BOOM INTENSITIES. TO DU
SO IT DEFINES A NEW INTENSITY STANDARD, EFFECTIVE
STATIC LOAD WHICH DEPENDS ON LOAD WAVEFORM AS WELL AS -
MAGNITUDE* MANY SONIC B0OM LOADING WAVEFURM5 ARE
COMPUTED FOR 19 STRUCTURAL ELEMENTS, OF VARIOUS
TYPES, PRODUCED Y. TWO SST DESIGNS AS WELL AS F-
IUo' B-58 AND XB-70 AIRCRAFT* IT is CONCLUDED
THAT NEAR-FIELD OOM5 ARE LESS INTENSE THAN FAR'FIELDL
BOOMS, THE MAGNITUOL OF THE uIFFERENCE DEPENGING ON
TpiE CHARACTER OF THE WAVEFORM. THE MORE THE
WAVEFORM I5 DISTORTLD FROM A SYMMETRICAL FAk-FIELU
IN-WAVE) WAVESHAPE, THE LOWER THE Nt.AR-FILLu
INTENSITYa IT 15 RLCOMMENDED THAT FURTHER
THEORETICAL STUDY dE MADE IN ORDER TO QUANTIFY
RESULTS AND ISOLATE THE INFLUENCE OF SPECIFIC
PARAMETERS ON BOOM INTENSITY* (AUTHOR) (U)

45 
4

UNCLASSIFIED /ZOM9U9
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OOC REPORT BIBLIOGRApHY SEARCH CONTROL NOo /ZUMU9

AD- 668 9'$2 13 20/1 13/13 6/16
5/LU

NATIONAL ACADEMY OF SCIENCES - NATIONAL RESEARCH COUNCIL ;.
WASHINGTON 0 c

COMMITTEE ON SSI-SONIC BOOM, (U)

DESCRIPTIVE NOTE; STATUS REPT.
JAN 66 34P

UNC,.ASSIFIED REPORT I
DESCRIPTORS: (*SUPERSONIC AIRCRAFT$ 'TRANSPORT

AIRCRAFT)I, (SONIC SOOM# COMM.ERCIAL PLANELS JET
BOMBERS, STRATEGIC WEAPONS, SHOCK WAVESt STRUCTURLSs
CONSTRUCTION MATERIALS, PHYSIOLOGY,
REACTI0N(PSYCHOLOQY)p PSYCHOPHYSIOLOGYt
RESPONSE(BIOLOGY), ACCEPTABILITY (u)

IOENTIFIERS; 8-70 AIRCRAFT, 8-58 AIRCRAFT) 0SUPERSONIC
TRANSPORTS (U) 4

FOUR MAJOR PROB;.EM AREAS ARE DISCUSSEU: (1)
GLNERATION AND PROPAG•ATION OF SHOCK WAVES - THE
ARONAUTICAL ASPZCTS OF THE PROBLEM (2)
EFFECTS or' THE SONIC BOOM ON STRUCTURES AND
STRUCTURAL MATERIAL; (3) PHYSIOLOGICAL EFFECTS
OF THE SONIC BOOM; (4I) BEHAVIORAL RESPONSE TO
THE SONIC BOOMv (AUTHOR) (U)

,I-q
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DDC REPORT BIB6O,1OHApHY StARCH CONTROL NU. /LUMU9

AU- 668 9'3 1 20/1 5/10 6/16

Ij/ 13
NATIONAL ACADEM1 y oF SCIENCES - NATIONAL RESEARCH COUNCIL

WASHINGTON U C

COMMITTEE ON SST-SONIC BOOM- (U)

DESCRIPTIVE NOTO; STATUS REPT,

JUL 65 36P

UNCLAS$IFIED REPORT

SUPPLEMENTARY NOTE; PREPARED IN COOPLRATIU14 WITH
COLUMBIA UNIV., SCHOOL OF ENwINEERING AND APPLIED

SCIENCES, NEW YORK (.ITY, N- Yo

DESCRIPTORS;, (*SUPERSONIC AIRCRAFT, eTRANSPORT
AIRCRAFT), (*SONIC OOOM, OCOMMERCIAL PLANLS)o DESIGN,

BUILDINGS, DAMAGE, PHYSIOLOGY, REACTION(PSYCHOLO0Y),

SLLEP, PUBLIC OPINIONP ACCEPTABILITYP PREUIC1IONS,

ATTITUDES(PSYCHOLOGY), PSYCHOACOUSTICS, C05TS, LAAP

PROPAGATIONo JET AIRCRAFT, SHUCK AVES (U)

IOENTIFIERS; OVERPRE5SUREt SUPERSONIC TRANSPORTS (U)

CONTENTS: GENERATION AND PROPAGATION OF SONIC

BOOMS - THE AERONAUTICAL ASPECTý OF THE QUNIC eOUM

PROBLEM--STATE OF KNOWLEDGEv INFLUZNCE UPON AIRP6ANE

DESIGN. RESEARCH N4EOS! STRUCTURAL RESPONSE--STATL
OF KNOWLEDGE; PHYSIOLOGICAL EFFECTS--INDIRECT O0
'TRIGGER# 'EFFECTS, DISTURBANCE OF SLEEP;
PSYCHOLOGICAL RLESPONSE--PUBLIC ACCEPTABILITY OF THE

SONIC BOOM (,PRESENT STATUS OF KNOWLEDGE. FUTURE

TESTING), PSYCHOACOUSTIC EFFECTS(PSfCHOLOGICAL
ACCEPTABILITY), FUTURE RESEARCH* LEGAL AND

INSURANCE ASPECTS, PUBLIC RESPONSE. (U)
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DUC REPORT N FIL1OAPHY SLAkCH CONTHOL NO. /LUMU'Y

AD- 680 '$5't 6/16 20/1
NATIONAL ACADEMY OF $CIENCEb..NATIONAL RE5EAHCH COUNCIL

WASHINGTON U C COMM ON HEARING BIOACOUSTIcs diOMECHANICS -4,

SUMMARY OF WORKING GROUP ACTIVITY FROM 1952 TO
1968 OF THE COMMITTEE ON HEARIN(3 t 1QOACOUSTICSt

AND BIOMECHANICS, (U)

DESCRIPTIVE NOTE'* HISTORICAL SUMMARY 1952-1968"
DEC 68 5UP

CONYRACT NONR-2300(U5)

UNC,.ASSIFIED REPORT

DLSCRIPTOUSR (*HEARING* SCIENTIFIC ORGANIZATIONS)o -"

tIOPHYSICS, PSYCHOACOusTICS, AUUltORY PERCEPTION, NO1•Lt,
REACTIONiPSYCHOLOGY)# AUDIOHETRYp SONAR, $ONIC BOOM,

AIRPORTS, JET ENGINE NOISE# GUIDLD MISSILES, ROCKET

EN6|NES, SPEECH (U) w

tii!
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UNCLASSIFIED

DDC REPORT BIBLIOGHAPHY SLARCH CONTROL NO# /LUMU9

AD- 680 80O 20/1 6/19 5/1U
I /a

AEROSPACE MEDICAL RtSEAHCH LABS WRI:HT-PAT'TERSON AF8
OHIO

SONIC BOOMS RESULT!NG FROM EXTREMELY LOW-ALTITUDE
SUPERSONIC FLIGHT; MLASQUEMENTS AND o8SHVATIONS ON
HOUSESt LIVESTOCK AND PEOPLE. (U)

DESCRIPTIVL NOTE: FINAL REPTt
OCT 68 31P NIXONCv W. ;HILLEiHs K.

;SOMMERHH cL ;6UiLUELIZABETH
REPTI NO* AMRL-TR-68-52
PROJ: AF-7231i
TASK; 723103

UNCLASSIFILD REPORT

DESCRIPTORS (.SUPERSONIC FLItiHT, LOW ALTITUDE)o COSONIC
dOOM, RESPONSE), (CSTRESS(PHYSIOLOGY). SONIC dOOM),
STRESSIPSYCHULUOGYo REACTION(PSYCHiOLOGY)i JET FIGHTERS,
PRESSURE, STRUCTURES# ANIMALS, HUMANS,
i1OUSING(EWELLINIGS) PSYCHOACOUSTiCS, (C.ASS, RUPTURE,
RESPONS (BIOLOGY )v SITE SELECTIN.. MILId .A Y TRA 'NIN1 .... (U)

IOENTIFIEHS: F-'C AIRCRAFT, F-4 AIRCRAFT,
OVERPRESSURE (U)

SONIC dOOMS GENERATED BY F-4C AIRCRAFT FLYING
LOW-LEVEL TERkAIN-FOLLOWING PROFiLE5 DURING JOINT
TASK FORCE I1 OPERATIONS NEAR TONOPAHs
NEVADAt WERE RECORNED UNDER AND NEAR THE FLIGHT
TRACKS, AND RESFONSLS OF STRUCTURES, ANIMALS, ANO
PEOPLE WERE OBSERVE0, RECORDED OVERPRESSuRE$ UP 10
14q PSF WERE ANALYLEU, CORRELATLU WITH AVAILABLL
AIRCRAFT OPERATION5 DATA, AND COMPARED WITH DATA FROM
DIFFEREliT AIRCRAFT FLYING SIMILAR PROFILLS.
OBSERVATIONS OF STRUCTURES, ANIMALS, AND PEOPLE
WERE CORRELATED WITH THE MEA5URED OVERPRELbSURLS,
RESULTS INCLUDE ACWUISITION OF NEAR-FIELD
RLCORDINGS OF OVERPHL5SURES GJENERATEO BY THE F-
4C, tHE FINDING THAT SOME WINDOW GLASS FHAGMENIb
WERE PROPELLED A SHORT DISTANCE RATHER THAN FALLING
DIRECTLY BELOW THE wINUOU, AN INSTANCE IN WHI.CH TML
MEASURED OVERPRESSURE OF A SONIC BOOM I MILE TO THE
SIDE OF THE TRACK FAR EXCEEDED THE PREUICTEL. VALUE,
THE FINDING THAT LIVESTOCK (UNDETERMINED PRIOR
EXPOSURE TO ACOUSTIC STIMULI IN THIS SITUATION) 010
NOT RESPOND ADVERSELY TO THL SONIC bOOMS,

U I F9 1 U
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /LUMU9

AD- 66~2 050 20/1 !/3 1/2 U/

BOEING SCIENTIF.C RESEARCH LABS SEATTLE WASH FLIGsHT
SCIENCE$ LA6

AN ANALYSIS OF THE POSSIBILITY OF REDUCTION OF 5ONIC
BOOM BY ELECTRO-AERODYNAMIC UEVICES, (u)

SEP 68 45P CHENGSIN-I ;GOLDUURG,

ARNOLD
REPT. NO. DI-82-076'$
MONITOR: IDEP 3q7o60,0O,00-C6-jO

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE; PREPARED IN COOPERATION WITH

PRINCETON UNIV., N. Jt DEPT* OF AEROSPACE AND
MECHANICAL SCIENCES.

DESCRIPTORS: !SUSNIC BOOM, REDUCTION), ELECTRIC t
DISCHARGES, IONSt ELECTRONS, INTERACTIONS, POWER
SUPPLIESe DEFLECTIONs SUPERSONIC FLOW, THRUST#
SUPERSONIC AIRCRAFT, TRANSPORT AIRCRAFT, COMMERCIAL
PLANES, WEIGHT# FEASIBILITY STUDIEs, AERODYNAMIC

NOISE (U)
IDENTIFIERS: SUPERSONIC TRANSPORTS (Ul

THE PURPOSE OF THE PAPER IS TO INVESTIGATE THE
PHYSICS OF ELECTRO-AERODYNAMIC TECHNIQUES FOR
RE()UCING THE SONIC BOOM AND TO DRAW CONCLUSIONS AS TO
THE VSEFULNESS OF THE PROPOSED TECHNIQUES, AN
ANALYSIS OF THE INTERACTION OF IONS AND ELECTRONS OF
AN ELECTRIC DISCHARGE WITH NEUTRAL PARTICLES IN
MOVING AIR ACCORDIN6 TQ A ONE-LIMENSIONAL MODEL IS
DESCRIBED AND ANALYLED. A SIMPLE EXPRESSION FOR
THE CHANGE OF TOTAL STREAM THRUST BY THE ELECTRIC
WIND MECHANISM IS GIVEN, THE ELECTRIC POWER P

REQUIRED FOR MAINTAINING THE DISCHARGE I1 CALCULATED*
WITH THESE OASIC RESULTS, THE SPECIFIC POWER
REQ'JIREMENT OF THE ELECTRO-AERODYNAMIC DEVICES
PROPOSED FOR DEFLECTING THE ONCOMING AIR OF THE
SUPERSONIC TRANSPORT IS EVALUATED TO BE OF THE ORDER

OF I WATT/DYNE (1/2 MEGAWATT/POUND FORCE). FOR
1O0 CHANGE OF BOOM INTENSITY BY ELECTRO'AERODYNAMIC
DEFLECTION OF THE UNCOMING STREAM THRUST, A
COMMERCIAL SUPLRSONIC TRANSPORT REQUIRES OF THE ORDER
OF THOUSANDS OF MEGAWATTS Ok ELECTRIC POWER, AT
THE SPECIFIC WEI|HT OF I POUND PER KILOWATTp CLEARLY
THE ELECTRIC ELUIPMENT 15 BEYOND PAYLOAD CAPABILITY.
(AUTHORI (U)
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DDC REPORT BIBLIO•aHAPHY SEARCH CONTROL NO* /ZUMU9 _j

AD- 682 900 5/,4 20/1 1/3 1/5 1
STANFOHD UNIV CALIF'

LEGAL ASPECTS OF AIRPORT NOISE AND SONIC BOOM# 4
PART I CHAPTER5 1-VItU

FEB 68 2114P ALTRLE#LILLIAN Re ;BAXTER* A,
WILLIAM F.

CONTRACT: FA:67-WA-1675

UNCLAS$IFIED REPORT

SUPPLEMENTARY NOTL; SEE ALSO PART I1 CHAPTERS 6-9.
AD-682 901# AND PART 2# AD-682 VU02,

OESCRIPTOHR•; (LAWt *SONIC BOOM), (*AIRCRAFT NOI5L
*AIPORTS), COSTSt UECISION MAKING, JET TRANSPORT if

PLANES, SUPERSONIC AIRCRAFT (U)
IDENTIFIERS: COST BENEFIT ANALYSIS, LAND USEr RIGHT OF

WAY ACQUI5ITION, SUPERSONIC TRANSPORTS (U)

CONTENTS: INTRODUCTION; BASIC ECONOMICS; THEE
NATURE OF AIRPORT EXTERNALITIES; THE EFFECT OF
EXTERNALITIES ON DECISIONI A THEORETICA4 ALLOCATION
OF C•STS AND BENEFIT$ ANr if1 PRAC¢TICAL LIMITATIONS;
TIME-LIMITED EASEMENTS; A MODEST STEP TOWARD
SOLUTION; PRESENT REMEDIES FOR LOSSES CAUSEU BY
AIRPORT NOISE. (U)

I'
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UNCLASSIFIED

DDC REPORT BIBLIOaRApHY $LARCH CONTROL NO* /ZQMU?

AD- 682 901 5/4 2011 1/3 i/S
STANFORD UNIV CALIF

LEGAL ASPECTS OF AIRPORT NOISE AND SONIC BOOM.
PART I CHAPTERS VIII-IX (U).

FLU 68 116P ALTRLEoLILLIAN Re ;BAXTER*
WILLIAM F,

CONTRACT: FA-67-'A-1675

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE; SEE ALSO PART 1. CHAPTERS 1-74
A0D682 90Ot AND PART 29 A0-682 902.

DESCRIPTORS: (#LAW, SSONIC BOUM), (*AIRCRAFT NOIS e
OAIRPORTS)t COSTS. J0T TRANSPORT PLANESo OECISION
MAKING, SUPEkSONIC AIRCRAFT

IDENTIFIERS: RI'iHT OF WAY ACQUISITION, SUPERSONIC
TRANSPORT$ (U)

PRESENT DIMENSIONS OF THE AIRPORT NOISE PROdLEM ARE
DELINEATED AND PROPOSED SOLUrIONS ARE PRESENTED. (U)
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AD- 682 9 U2 z$ 20/1 1/3 1I5STANF ORDO UN IV C ALIF'

LLGAL ASPECTS OF AIRPORT NOISE AND SONIC BOOMa

PART II (U I

FEB 68 116P ALTREE&,LILLIAN Re ;BAXTER,
WILLIAM F.

CONTRACT: FA-67-WA-1676

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO PART It CHAPTERS 1-7p
AD-682 900. AND PART It CHAPTERS 8-9p AU-b82 901.

DESCRIPTORS: l*LAWt *SONIC BOOM), (*AIRCRAFT NOISE,
*AIRPORTS); DAMAGEP SUPERSONIC AIRCRAFT, JET TRANSPORT
PLANES, PSYCHOPHYSIOLOGY, COSTS (U)

IDENTIFIERS; SUPERSONIC TRANSPORTS CU)

TOPICS INCLUDO SONIC BOOM PRODUCTION BY
SUPLRSONIC AIRPLANE5; VARIATIONS IN SONIC BOOM
STRENGTH; SONIC BOOM EFFECTS; LtGAL ASPECTS OF 5ONIC
BOOM; INCLUDING RECOVERY FOR SONIC 8OOM )AMAOE. (U))

UNCLASSIFI•D /ZOMUY
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AD- 684 806 20/l
FEDERAL AVIATION AUMINISTRATION WASHINGTON U C

SONIC BOOM RESEARCH (1958-1968), U

NOV 68 23P SANOSJOHNNY Mo

UNCLASSIFIED REPORT

DESCRIPTORS: loSONIC BOOM, REVIEwS)o UNITED STATLS
GOVERNMENT, TEST FACILITIES, TEST METHODS, THEORYt
REPORTS, BIBLIOGRAPHIES IU)

THE UNITED STATES GOVERNMENT HAS BEEN
ACTIVELY ENGAGED IN SONIC BOOM RESEARCH SINCE 1'#58 IN
AN EFFORT TO LEARN MORE ABOUT THIS PHENOMENON ANO THE
MEANS OF CONTROLLIN4 IT. TO THIS ENU, EXTENSIVE
TESTING HAS BEEN DONE IN THE FIELD AS WELL AS IN THE
LABORATORY ENVIRONMENT. THIS DOCUMENT IS A bkIEF
HISTORY OF SONIC BOOM RESEAhCH. PART I PRESENTS
A CHRONOLOGICAL LISTING OF THE VARIOUS FIELD RESEARCH
PROGRAMS, IULNTIFIES THE GOVERNMENT AGENCIES
INVOLVED AND PROVIDES A BRIEF SUMMARY OF THE WORK
ACCOMPLISHED, PART 1I DESCRIBES SOME OF THE
LABORATORY LXPEN1INENTS AND THEORETICAL STUDIES
CONDUCTED UNDER GOVERNMENT SPONSORSHIP, PART
III CONTAIN5 A LISTING OF PUdLICATIONS RLSULTING
FROM THESE RESEARCH PROGRAM$ ANU TELLS HOW ThESL
DOCUMENTS MAY BE OBTAINED, (AUTHOR) (U)
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AD- 687 172 20/1 19/1
EXPLOSIVES RESEARCH AND DEVELOr-AJT J STAbLISHMENT WALTHAM
ABBEY (ENGLAND)

A NEW EXPLOSIVES TECHNIQUE FUR SYNivILING A WIDL
RANGE OF PRLSSUHE WAVEFORMS IN AIR. pART 2. THE
APPLICATION OF LINEAR EXPLOSIVE CHAHGES TO THE
SIMULATION OF SONIC BANGS, (U)

OCT 68 31P HAWKINStS Jse ;HICKSJ.
A* ;

REPT. NO. EROE-IO/R/68

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE; SEE ALSO PART I, AD-6 67 222.

DESCRIPTORS; (eSONIC BOOM, SIMULATION), EXPLOSIVE
CHARGESg PRESSURE, DETONATION WAVESt PROPAG,' ION,
AIHBURST, NOISEP KINETIC ENERGY, GREAT BRITAIN (U)

IOENTIFIERS: N WAVES, POINT SOURCE DISSEMINATION,
WAVEFORMS (U)

THE CHARACTERISTICS OF THE SQ-CALLED SONIC BANG ARE
BRIEFLY REVIEWED. THE DESIRABILITYs FlELDS Of
APPLICATION AND ADVANTAGES OF SONIC BANG SIMULANT$
ARE CONSIDERED AND SOME POSSIBLE METtiODS OF ACHIEVING
SIMULATION DISCUSSEV, AN ACCOUNT IS GIVEN OF THE
DEVELOPMENT OF TWO TYPeS OF SIMULANT USING THE
PRINCIPLES OF THE EXTENDED EXPLOSIVE CHARGE TECHNIQUE
DESCRIBED IN PART I OF THIS REPORT CERDE 9/R/
68). THEIR PROPERTIES ARE OUTLINED AND CRITERIA
FOR THEIR SUITABILITY FOR DIFFERENT TYPES OF
APPLICATION ARE PUT FORWARD TOGETHER WITH THE RESULTS
OBTAINED ON APPLYN1G TIESE CRITERIA TO THE TWO TYPES
OF LINEAR CHARGE SIMULANT DEVELOPEDi (AUTHOR) (U)
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DDC REPORT 8idLIOGRAPHY $LARCH CONTROL NO* /lQMUV9

AD- 687 175 Z/1
EXPLOSIVES RESEARCH AND DEVELOPME1,T ESTABLISHMENT WALTHAM
ABBEY (ENGLAND)

SOME MEASUREMENTS OF THE SONIC BANGS PRODUCE.D AT
EXERCISE WESTmINISTER, (u)

DESCRIPTIVE NOTE; TECHNICAL MEMO,.
OCT 68 38p HAWKINSiS. Jo ;HICKS*J,

A*
REPT. NO. ERDE-17/M/68

UNCLASSIFIED REPORT

DESCRIPTORS: (*SONIC BOOM, SIMULATION), MEASUREMEN7i I
STANDARDS, EXPLOSIVES, RECORDS, STRU.TUREo SMOCK WAVES,
GREAT BRITAIN (U)

OPPORTUNITY WAS TAKEN AT EXER.CISE WLSTMINISTER I
TO MAKE RECORDING$ OF SONIC 6ANe WAVEFORMS FOR USE

AS STANDARDS OF COMPARISON BY WHICH THE EXPLOSIV.LY
GENERATED SIMULANT PAVLFORM UNDER OEVELOPMENT AT

ERDE COULD BE JUDGED* A VARIATION OF THE SONIC
BANG WAVEFORM ALONG THE AIRCRAFT TRACK, FIRST
REPORTED iN THE USA, WAS OSSERVEi) IN THIS COUNTRY

FOR THE FIRST TIME. FROM THE RECORDED WAVEFORMS,
ENERGY SPECTRA AND LOUDNESS VALUES WERE COMPUTEU-
CORRESPONDING TO THE MEDIAN AND EXTREME FORMS Of THE 4

VARIATION@ IT IS CONCLUDED THAT (1) THE I
SUBJECTIVE LFFECTS OF SONIC BANGS CAN VARY MARKEDLY
WITH THE LOCATION Of THE OBSLRVER ALONG THE AIRCHAFT
tRACK, EVEN THOUGH lHE FLIGHT CONDITIONS AND LOCAL
TOPOGRAPHY ARE CONSTANT, ANO (2) THE EROLE MARK
I EXPLOSIVE SIMUý.ANT 15 VERY SUITABLE FOR THE
ASSESSMENT OF THE EFFECTS OF SONIC 6ANGS ON BUILDING .
STRUCTURES, (AUTHOR) (U)

UNCLASSIFIED /ZOI
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UNCLASP|IFlED

DOC REPORT BIBLIOGRAPHY SLARCH CONTROL NOe /LUMU9

AD- 687 222 19/1 If

EXPLOSIVES RESEARCH AND DEVELOPMENT ESTABLISHMENT WALTHAM
ABBLY (ENGLAND)

A NEW EXPLOSIVES TECHNIQUE FOR SYNTHESIZING A WIDE
RANGE OF PRLSSURE WAVEFORMS IN AIRe PART I,
APPROXIMATE THEORY UF AIR BLAST FROM EXTENDED

EXPLOSIVE CHARGES, (U)

OCT 68 29P HAWKINSS5 Jo ;HICKS,*J

A. 0
REPT. NO' ERDE-9/R/6d

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO "PART ?v AU 6 8 7 1729
ALSO AVAILABLE FROM MINTECHt TIL, BLOCK 'A',
STATION SQUARE, STo MARY CRAY@ ORPINGTONO
KENT* SN5 3RE#

DESCRlPTORS: (*EXpLOSIVE CHARGES, BLAST). SHOCK OAVESs
PROPAGATIONo CONFIGURATION, AIRBURST, PRESSURE, WAVEFORM
GENERATORS* SONIC BOOM, HYORODYNAMICS, GREAT
BRITAIN (U)

A NEW TEHNIQUE FOR GENERATING AIR BLAST wAVES
USING SPATIALLY EXTENDED EXPLOSIVE CHARGES HAS dEEN
DEVISED. IT HAS BEEN FOUND TO BE CAPABLE OF
SYNTHESIZING PRESSURE WAVEFORMS HAVING A WIDE RANGE
OF SHAPES AND DURATIONS AND WAS APPLIED, AMONG OTHLR
THINGS, TO THE SIMULATION OF SONIC bANGS, THE.

APPLICATIONS OF THE TECHNIQUE BEING OESCkHIB•
SEPARATELY IN THE SLLONO PAHT OF THE REPORT (ERDE
1O/h/66). IN THIS FIRST PART OF THE REPORT A
PHENOMENOLOGICAL THEORY OF THU AIR bLAST FROM SUCH
CHARGES IS DEVELOPEd UNDER CERTAIN SIMPLIFYING
ASSUMPTIONS, THESE ASSUMPTIONS ARE FIRSTLY THAT
THE GIVEN SPATIAL UISTRIBUTION OF EXPLOSIVE MAY BE
REDUCED TO AN E•UIVALENT LINEAR DISTRIBUTION IN THE
LINE-OF-SIGHT BY MAKING AN EXTENSION OF THE 'ENERGY
HYPOTHESIS' COMMONLY APPLIED TO THE CASE OF
SPHERICALLY SYMMETRIC LXPLOSIONS. SECONOLY, THIS
LINLAR UISTHIBUTION IS IN TURN HEGARDED AS AN
INFINITE SET OF ELEMENTARY LINEAR CHARGE ELEMENT$
GENERATING ACOUSTIC WAVELETS THE COMBINED EFFECT$ OF
WHICH ARE ObTýINEO rjf LiNEAR SUPERPOSITION* FOR
SUCH A MODEL OF iHL INI BLAST PROCE$S5 THE PRESSURE
WAVE IN THE FAk FiEI.tG MAY BE REPRESENTED EXACTLY IN
TERMS OF AN ASSUMED SJArPE OF ELEMEN" WAVEFORM.4
(AUTHOR) (U?
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UNCLA5SIFIED

QQD REPORT BIdLIO(RAPHY SEARCH CONTROL NO. /LUMU9

AD- 687 '91 1/3 20/1 20/4 q1

ARA INC WEST COVINA CALIF

GAP EFFECTS OF A SHARP EDGED DELTA WING AT
SUPERSONIC SPEEDS, (UI

FEB 69 SaP MAZELSKY9BERNARO ;CHAOtC?1IA-
CHUN ;SHLNCHENG-CHUNG

REPT. NO* ARA-102
CONTRACT: F4462O-68-C-OO27 4
PROJ: AF-9781
TASK: 978)01
MONITOR: AFOSR 69-US46TR

UNCLASSIFIED REPORT

DESCRIPTORSt (OWING SLOTSt SONIC BOOM)t (.SONIC bOOM,

DELTA WINGS), (*DELTA WINGS, SUPERSONIC
CHARACTERISTICS), LEADING EDGi.Sr MODEL TESTS, LIFT,
DRAG, CAMBER, REYNOLDS NUMBERt PRESSURE* SHOCK WAVES@
PITCH(MOTION), SWEPTBACK WINGS, ANGLE OF ATTACK 4U)

IDENrIFIERS; LIFT DRAG RATIO, SHARP BODIES (U)

SONIC BOOM MEASUREMENTS WERE CONDUCTED TO EVALUATE A

THE EFFECTS OF A LEADING SLAT WITH VARIQUS DEGREES OF

CAMBER AND GAP SIZE BETWEEN THE SLAT AND THE MAIN
WING ON A 70 DEG SWEPT DELTA WING AT SUPERSONIC
SPEEDS* THE MODEL WAS SIZED FOR SONIC BOOM

MEASUREMENTS IN A WIND TUNNEL. IN ADDITION TO
THESE MEASUREMENTS# THE MODEL WAS INSTRUMENTED WITH
SEVERAL PRESSURE TAPS FOR INDICATING THE FLOW THROUGH

THE GAP. AS A SEPARATE WIND TUNNEL ENTRY, FORCE
MEASUREMENTS WERE ALSO TAKEN TO INDICATE THE eFFECT

OF THE CAMBERED FLAT ON THE PITCH STABILITY AND LIFT-
DRAG RATIO. DUE TO THE SMALL SIZE OF THE MODEL
REQUIRED TO MEASURE THE SONIC BOOM, THE GAP I
CONFIGURATION WAS SUCH THAT THE AIRFLOW WAS NORMAL TO

THE WING SURFACE* FOR OPTIMUM LIFT AND DRAG
PERFORMANCE* THE GAP SHOULD dE DESIGNED SUCH THAT THE V

FLOW FROM THE UPPER SURFACE SHOULD BE TANGENTIAL TO
THE UPPER SURFACE, A SECOND MODEL HAS BEEN
CONSTRUCTED TO EVALUATE THE LIFT-DRAG PROBLEM
SEPARATELY BY INCREASING THE SIZE OF THE MODEL SUCH
THAT THE PROPER GAP CONFIGURATIONS CAN B8 FABRICATED.
REGARDLESS OF THE NON-OPTIMIZATION OF THE GAPSo THE
FOLLOWING RESULTS WERE ESTABLISHED bY THIS PHASE OF
THE PROGRAM, I II THE EFFECT OF CAMBER RESULTS
IN AN INCREASE IN IL/D)MAX. (2) THE EFFECT
OF REYNOLDS NUMBER ON (L/D)MAX I5 NEGLIgibLE
WHEN THE GAP I5 CLOSED. HOWEVER, FON A VERY SMALL
GAP, (U)

UNCLASSIFIED /ZDMO9
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UNCLASSIFIED

DOC REPORT 61BLIOGHAPHY SEARCH CONTROL NO. /ZUMU 9

AU- 689 844 20/1 s/iO
STANFORD RESEARCH INST MENLO PARK CALIF

PSYCHOLOGICAL EXPERIMENTS ON SONIC bOUM5 CONDUCT%
AT EDWARDS AIR FORCE BASE. CU)

DESCRIPTIVE NOTE: FINAL REPT7
AUG 68 119P KRYTERK, A. IJOHIisUN, p

J. ;YOUNGJ, RHe
CONTRACT: AF 49(638)-17S8 I
PROJ; SRI-ETU-60S65

UNCLASSIFIED REPORT

DESCRIPTORS: (*SONIC bOOM, *P$YCHOACOuSTICS), AIRCRAFT
NOISE* ACCEPTABILiTto INTENSITY# AUDITORY PERCEFTION, A
SUBSONIC CHARACTERISTICS, SUPERSONIC AIRCRAFT, WEATHER#
STRUCTURES, RESPONSE (U)

A SERIES OF TESTS OLHE CONDUCTED IN JUNE 1966 AND
OCTOBER 1966 TO JANUARY 1967 IN WHICH HUMAN
SUBJErTS (LOCATED INDOORS AND OUTDOORS), AND
SPECIAL IlST STRVCTURES WERE EXPOSED TO buO•m FROM
F-1049 F-lOb, 8-68v SR-71, AND X-l7U
SUPERSONIC AIRCRAFT, AND THE NOISE FROM KC-136 AND -All
WC-135 SUBSONIC AIRCRAFT. PHYSICAL
MEASUREMENT5 WERE MADE OF THE SONIC BOOMt SIGNATURES,
SUBSONIC AIRCRAFT NOISE, AND THE RESPONSE OF
STRUCTURES TO THE BOOMS AND NOISE, PSYCHOLOICAL
MEASUREMENTS WERE MADE OF THE SUBJECTIVE
ACCEPTABILITY TO SEVERAL HUNDRED SUBJECTS OF THE
BOOMS AND SUBSONIC AIRCRAFT NOISE. DETAILS OF THrL
TLST PLAN AND PROCEDURES, AN,) THE RCSULTS OF THE DATA
ANALYZED AkE PRESENTEDO (AUTHOR) (U)

59
UNCLASSIFILD /ZHOM9



UNCLASSIFIED

DO( REPORT 61BLIOGNAPHY $LARCH CONTROL NO, /ZOM09

AD- 691 212 z2/I
STANFORD RESEARCH INST MENLO PARK CALIF

CALCULATED UNDERWATeR PRESSURE LEVELS FROM SONIC
BOOMS. (U)

DESCRIPTIVL NOTE: INTERIM REPT. NO., W
DEC 67 1lP SAWYERSoKENNLTH N.

CONTRACT! AF q9(630)-1 6 96

UNCLASSIFIED REPORT

DESCRIPTORS: (*COMMLRCIAL PLANES, SOjC BOOM)# (0SOUNU
TRANSMISSION, UNDERWATER)i SUPEH50NIC AIRCRAFT* JLT
TRANSPORT PLANES, 'LT PLANE NOISL, PRESSURE (U)

IDENTIFIERS; ONO15L POLLUTIONt SUPERSONIC

TRANSPORT$ (UI

THE UNDERWATER PRESSURE LEVLLS HAVE BEEN COMPUTED
FOR TWO 'TYPICAL' SUNIC 800M5 WITH AMPLITUDES OF 2.5
PSFP THE BOOMS HAVE PERIODS OF 0o. AND 0*3 SEC AND
GROUND SPEEDS OF 1.500 AND 2,500 FT/SEC9
RESPECTIVELY, THE COMPUTED LEVELS ARE COMPARED
WITH AMBIENT LEVELS FROM VARIOUS SOURCES. IT WOULD
APPEAR THAT AT FREQUENC!ES TO WHICH THE ACOUSTIC
RECEPTORS OF UNDERWATER ANIMALS ARE MOST SENSITIVE,
THERE ARE OFTEN ACUUSTIC SIGNALS IN THE OCEAN THAT

EQUAL OR EXCEED THE SIGNA4S DUE TO SONIC OOMSFALLING ON THE SURFACE OF THE OCEAN, (AUTHOR) (u)

IN
r"r
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY 5EARtH CONTROL NO. /tUMU9

AD- 691 496 5/3 13/13 20/i .12
STANFORD RESEARCH INST MENLO PARK CALIF

REPORT ON DATA RETRIEVAL AND ANALYSIS OF USAF 50wIC
BOOM CLAIMS FILES. (U)

DESCRIPTIVE NOTE: TECHNICAL REPTo
SEP 67 I83P GRUBdsC. Ao ;vAN ZANDT,

Js E9 IBOCKHOLTJ, Lo
REPT. NO. TR-.
CONTRACT; AF 49(638)-1696
PROJ: SRI-ETU-5397

UNCLASSIFIED REPORT

DESCRIPTORS: ioSONIC BOOM, DAMAGE)t (*BUILDIN(3S,
UAMAGE)o (*DAMA•i~ *COSTS~o (*INFORMATION RET8IEVAL,
SONIC BOOM), AIR FORCE, STRUCTURAL MLMBERSo STATI)TICAL
ANALYSIS, URBAN AREAS, DECISION mAKINbo DATA PROCE55ING.
GLASS tul

IDENTIFIERS: *CLAIMS, *NOISE POLLUTION (U)

GENERALLY9 ABOUT THREE-FOURTHS OF ALL ALLEGED
CLAIMS FOR UAMAGE INVOLVED SINGLE FAMILY STRUCTURES*
COMMERCIAL 5TRUCTURE5 ACCOUNTED FOR ONý-SIXTH OF
THE CLAIMS WITH MULTIFAMILY STRUCTURES, AUTOIOBILES.
MISCELLANEOUS STRUCTURES, ANU PEOPLE AND ANIMALS
CONSTITUTING LESS THAN 10 PLRCENT& THE STRUCTURES
WERL 8Q PERCENT oWNER OCCUPID, 90 PERCENT IN FAIN-
TO-SOUND CONDITION, 90 PERCENT OF ONE AND TWO
STORIES, ANO ABOUT 50 PERCENT BUILT AFTEM WOHLO
WAR I1, GLASS, PLASTER, AND 'OTHER' TYPE$ Or

DAMAGE WERE ALMOST EQUALLY CLAIMED IN SIri4LL FAMILY
RESILENCESI HO*EVERP GLASS WAS dY FAR ThE FREOOMINANT
TYPL IN COMMERCIAL 5TRUCTUREL--78 PiRCENT. THE
AVERAGE PAID CLAIM ALLEGED DAMAGE OF 593, THOUGii
PAYMENT AVERAGEU 5i7ý OF ALL CLAIMS, THE
PROPORTIONS OF 5IN"LE FAMILY PAID AND DENIED CLAIMS
WERE ABOUT 7HE SAME. ON THE OTHER HAND, CLAIMS FOR
COMMERCIAL AND MULTIFAMILY STRUCTURES WERE MORE
LIKELY TO BL PAID-TWO TO THREE TIME$ MORL 6IKELY FUR
COMMERCIAL ESTABLISHMENTS ANu 25 TO 50 PERCENT MURE
LIKELY FOR MULTIFAMILY STRUCTURES. (AUTHOr) (U)
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UNCLAS5F IF EED..

ODC REPORT BIBLIOGRAPHY 5EARC H CONTRUL NO. /ZHJM)¶

AD- 692 340 1/3 21 1
CORNELL UNIV ITHACA N Y

REDUCTION OF SONIC BOOM OY AZIMUTHAL RE4)ISTRIBUTION
OF OVERPRESSURE, i U)

JUL 68 Bp GEORGEA, pt
CONTRACT: AF 49(638)-13,46, N(*,"'33-OO-•ub4

UNCLASSIFIED REPORT

AVAILABILITY; PUB* IN AIAA JNLe, Vy N2 P1iiO9* AFEB 699 1i

SUPPLEMENTARY NOTE: REVI5ION OF RLPOHY DAIEU ;2 MAR
68. PRESENTED AT THE AIAA/SAEROSPACE SCIENCES
MEETING 16TH), NEW YORK CITY, 22-2' JAN 66 A5
PAPER 68-1S9*

DESCRIPTORS; (.SUPER5ONIC AIRCRAFTP SONIC BOOM)t i*SONIC
BOOM, FLOW FIELDS), SUPERSONIC FLOW, PROPAGATION# LIFT,
WAKE, APPROXIMATION(MATHEMATICS), SLENDER bODIEss
INTEGRAL TRANSFORMS, QUADRUPOL.E MOMENT Ju)

THIS PAPER ANALYZES THE POSSIBILITY OF
RFDISTRIBUTING PART OF THE THETA VARIATION OF A
SUPLRSONIC AIRCRAFT'S PRESSURE FIELO TO hEDUCE THE
SONIC BOOM OVEReRESSURE FELT BELOW THE AIRCRAFT.
THE EFFECTS OF MULT!POLE CONTRJbUTIONS TO THE FLOW
ARE ANALYZED IN OETA-IL, IT 15 SHOWN THAT MULTIPOLE
CONTRIBUTIONS CAN BE IMPORTANT EVEN IN THE FAR FIELD 41
AND CONCEPTS FOR EFFICIENTLY EXCITING THEM ARE.
DISCUSSED* PHYSICALLY POSSIBLE MULTIPOLE
DISTRIBUTION5 CAN 3L USED TO REDUCE THE BOOM, BUT THE
CONTRIBUTION OF LIFT TO THE 00M CAN USUALLY BE
REDUCED ALTHOUGH NEVER ELIMINATED IN THIS MANN4R,
THE WAVE DRAG CHANGES ASSOCIATED WITH THE FLOW
MODIFICATIONS ARE ALSO TREATED. SOME SPECIFIC
NUMERICAL RESULTS ARE GIVEN ,)EMONSTRoTINi BOOM -.
REDUCTION AND WAVE JRA(i CHANGES FOR A SPECIFIC
SUPERSONIC TRANSPORT DESIGN. WORK STILL REMAINS TO Jwtm
BE DONE ON THE DETAILS OF CONFIGURATIONS TO BE USE.O
TO PRODUCE THESE MULTIPOLE EFFECTS AND ON THEIR
VORTEX AND SKIN-FRICTION DRAG, tAUTHOR) (U)
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UNCLA551FIEO

DOC REPORT bIBLIOGRApHY $LARCH COK!T10L NO- /L0MU9

AD- 692 S50 1/3 20/I
ARMY ELECTRONICS COMMAND FORT MONMOUT;.• N' j INST FOR
EXPLORATORY RESEARCH

LENGTHENING OF SHOCK WAVEFORM5 CAUS•o BY THEIR
PROPAGATION TO HIGH ALTITUPES, (u)

JAN 69 IP DANILLSoFRED 6-

UNCk.ASSIFIED REPORT
AVAILABILITY; PUB* IN THE JNL* OF THE ACOUSTICAL
SOCIETY OF AMERICAt Vi4 NI P241-242 JAN 69.

DESCRIPTORS: (eSUPENSONIC AIRCRAFTO SUPERSONiC FLIGHT)•
(eS(NIC 800OM SHOCK WAVES), ACOUSTIC50 PROPAGATION,
UPPER ATMOSPHERE, NUMERICAL ANALYSISs SOUND (u)

IUENTIFIERS; N WAVES (U)

EXPRESSIONS ARE OIVEN FOR THE LENGTHENING OF SHOCK
WAVEFORMS ThAT IS CAUSED EY THEIR TRAVEL UPWARDS TO
HIGH ALTITUDES, NUMERICAL VALUES ARt COMPUTLD FOR
SPECIFIC EXAMPLES AND PRONOUNCED LENGTHENINk OF THE
WAVEFORM IS FOUNU TO OCCUR. IN PARTICULARO THE N
WAVE FROM A SUPERSONIC TRANSPORT (55T) IS
LENGTHENED TU A POINT WHERE IT MAY oE A SOURCE OF
INTERFERENCL TO 4EOPHySICIST5 OkS•REVIN• INFýASOUNU OF
NATURAL ORIGIN- (AUTHOR) (U)
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UNCLASIF IlEUl-

DOC REPORT BIBLIO(sRAPHY SLAHCH CJNTRQL NO. /LUMU'

AD- 693 132 8/13 8/11 20/1 -.

AIR FORCE CAMBRIDGE, RESEARCH LABS L. ( HANSCOM FILL)-

MASS

ON THE APPLICATION OF AIR-COUPLED SEISMIC
WAVLU 

) I-U

DESCRIPTIVE NOTF. ENVIRONMENTAL RLSEARCH PAPERS 11u. 3029

• JUL 69 4jP CROOL..YoFRANCS At ;0S5146

HENRY A
REPT, NO& AFCRL-•9-0412

PROJ: AF-7639

TASK 76390'4

UNCLASSIFIED REPORT

.OPSCRIPTORS: (*ROCKET ENGINE 4OISE# *SEISMIC WAVES..

(*SEISMIC WAVES, SOILS). (*LANDING FIELDS, CRACK

"PROPAGATION)t PLAYAS, CRACKS. SONIC BOOM, AIR6URSTo

LANDINba FIELDS, SOIL MECHANICS (U)

IL)ENT IFIEHS F-I IEN(D1NES 
- "

SEISMIC MEASUREMENTS TAKEN ON RO(zERS LAKE

PLAYAp EDWARDS AF~S CALIFORNIA, WERE PROMPTED

BY A CONCERN THAT (QROUND VIBRATIONS EXCITED BY F-I

Kzý ROCKET ENGINES MIGHT AFFECT THE ROLL Of PLAYA

CRACKING. 
7"'ESE MEASUREMENTS RELATE TO OTHER AIR

FORCE INTE ..STS, SPECIFICALLY, THE NOTE

CHARACTERIZES SEISMIC WAVES LXCITEU BY F-I ROCKELrIS

SONIC BOOMS, ANU ATMOSPHERIC EXPLOSIONS TO:

(1) PLAYA LANDING AREAS; (2) GROUND 2

CONUITIONS A(tFECTI0141 SONIC BOOMS ANU ROCKET F IRI5 .

SeNSEL) IN dUILOINGSi (3) DETECTION OF ACCOUSTIC

"SOURCES USING SEISMIC $YSTEMS; ('4) THE PLAYA5-

SELECTIVE ISTORTION OF ACOUSTIC WAVE

CHARACTERISTICS; ANU (6) CON1IDERATION 01 A

PLAYA SEISMIC ALARM SYSTEM. (AUTHOR) (U)

½- 4-
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UNCLASSIFIED

UDC REPORT BIBLIOIRApHY SEARCH CONTROL NO. /LUMU9

AD- 693 96 4 Z0/1 1/3
OFFICE OF NAVAL RESEARCH LONDON IENGLAND)

AGAR) MEETING ON *AIRCRAFT ENGINE NOISE AND SONIC
BOOM,' FRENCH-gERMAN RESEARCH INSTITUTE* STo

LOUISt FRANCE* (u)

DESCRIPTIVE NOTE: CONFEKENCE REPT.,
AUG 69 21P dOVERIEtRICHARD To

REPT, NO# ONRL-C-11'69

UNCLASSIFIED REPORT

DESCRiPTORS: (*AIRPLANE ENGINE NUISE, OSYMPOSlA)s
(*SONIC BOOM, SYMPOSIA), SOUND TRANSMISSION, REDUCTION,
BUILDINGS, DAMAgLt JET LN6INE NOUIEe SHOCK WAVES*
PROPAGATION, TURBOFAN ENGINES# SIMULATION (U)

IUENTIFIERS: NOISE POLLUTION 4U)

AN ANNOTATED LISTINba IS GIVEN OF PAPERS PRESENTED
DURING THE FOLLOWINbi SEVEN SESSIONS: SURVEY AND
REVIEW PAPERS; ENGINE NOISE GENERATION; SONIC
BOOM--GENERATION AND PROPAGATION; ENGINE NOISE
REDUCTION; ENGINE NOISE; SONIC BOOM; REAL
AIRCRAFT NOISE. (U)
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UNC I.A $5IF I ED

DDC REPORT 61BLIO3RApHY SiARCH CONTROL NO. /ZUM09

AU- 697 I90 ZO/t 211 1/3

ADVISORY GROUP FOR AERQSPACE; RESEAR(hi ANU DEVELOPMLNT
PARIS (FRANCE)

AIRLRAFT ENGINE NOI$L AND SONIC 0OM, EU)

DESCRIPTIVE NOTE: Cr1NFERENCE PROCEEDINGS.
MAY 69 565P

REPT. NO. AGARD-CP'-42

UNCLAS5IFIED REPORT

SUPPLEMENTARY NOTE! PRESENTED AT THE jOINT MELTIN4 OF
THE FLUID DYNAMICS PANEL AND PROPULSION AND
ENERGETICS PANEL .133MU)v SAINT-LOUIS, FRANCE,
27-30 MAY 69- NATO FURNISHED*

DESCRIPTORS: (*AIHPLANE ENGINE NOISE, *SYMPOSIA)#
10SONIC BOOM, 5YMpoSIA)o (OAIACRAFT NOISE# SYMPOSIA),
TURBOFAN ENGINES, REDUCTION, AIRPORTS, DUIGNq
PSYCHOPHYSIOLOGYO SHOCK WAVE5, J4T PLANE NOISL,

ATMOSPHERESo SIMULATIONi JET TRANSPORT PLANES (U)
IDENTIFIRS: C-5 AIRCRAFT, C-5A AIRCRAFT (U)

THE REPORT INCLUDES: REVIEW PAPERS DEVOTED
RESPECTIVELY TO Tit PHYSICS OF NOISE, $OME LEGAL

PROBLEMS RELATING TO SONIC BOOM, AIRPORT OESIGN ANU
OPERATION FON MINIMIZING EXPOSURE TO NOISE, THE

EFFECTS OF AIRCRAFT NOISE AND SONIC BOOM ON GROUNU
STRUCTURES, HUMAN RESPUNSE TO bONIC bOOMS1 ANU
SPECIALIZED ASPECTSo THEORETICAL AND EXPERIMENTAL, OF

AIRCRAFT ENGINE NOISE OR SONIC BOOM. (AUTHOR) (U)

66

UNCLASSIFIED /ZUMO 9



UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY 5tARCH CONTROL NO*, /UMU9

AD. 697 678 /3 5/3
FEDERAL AVIATION AUMINISTRATION WA5HINGTON U C OFFICE OF
SUPERSONIC THANSPOXT DEVELOPMENT

SUMMARY OF CURRENT ECONOMIC STUDIES OF THE UNITEU
STATES SUPERSONIC TRANSPORT* (Ui

SEP 69 SOP

UNCLASSIFIED REPORT

DESCRIPTORS: (*SUPERSUNIC AIRCRAFT, *ECONOMICS)v (*JET
TRANSPORT PLANES, *CUMMERCIAL PLANES), AIR TRAFFIC# AIR
TRANSPORTATION, AIRCRAFT INDUSTRY, PREDICTIONS, SONIC
BOOM* FEASIBILITY STUDIES (U)

IDENTIFIERS: INVESTMENT HETUHNS,* SUPERSONIC
TRANSPORTS (U)

THE THREE STUDIES UISCUSSED IN THE REPORT PROVIDE A
RANGE IN THEIR BASE CASE 199U MARKET ESTIMATLS FOR
THE SST UNDER SONIC BOOM RESTRICTIONS FROM 500 TO
800 AIRPLANES* THE LOW MARKET ESTIMATE OF SUO
SST'St THE FAA BASE CASE, 15 SUFFICIENT TO fNAbLt

THE GOVERNMENT TO RECOVER ALL OF ITS INVESTMENT FOR
DEVELOPMENT AND CONSTRUCTION OF TWO pROTOTYPES PLUS A
SMALL RETURN, THU. BASIC CONCLUSION IS THAT THE
PROGRAM IS NOT ONLY ECONOMICALLY VIAbLE dUT
REASONABLY PROFITABLL TO ALL PARTICIPANTS OVER A WIDE
RANGE OF ASSUMPTIONS. (AUTHOR) 4U)
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UNCLAS51FIED

DoC REPORT BIB.IO4RAPHY SEARCm CONTROL NO- 1jUM09

AD- 698 390 5/!4 20/1 1/3
SANTA CLARA UNIV CALIF

THE ROAR, THE WHINE, THE BOOM AND THE LAW: $OME
LEGAL CONCERNS ABOUT THE 5STt IUh

69 40 P HUAR0,LEO A. ;

UNCLA$SIFIED REPORT
AVAILABILITY: PUB. IN 5ANTA CLARA LAWYER# V9 NZ
P189-Z2•6 1969.

SUPPLEMENTARY NOTE; SPONSORED BY NATIONAL AERONAUTICS
AND SPACE AUMINISTRATIONs WASHINGTON, D. C.

DESCRIPTORS: ('LAW, oSONIC BOOM), I*JET TRANSPORT
PLANES, 6COMMERCIAL PLANES), (*SUPERSONIC AIRCRAFT,

LAW). JET PLANE NOISo JET EN|INL NOISE, AIRPORTS,
AIRCRAFT INDUSTRY, RLACTIONIPSYCHOLOWY) 4U)

IDENTIFIERS: NOISE POLLUTION, *SUPERSONIC
TRANSPORTS (U)

THE INQUIRY SHOWS THAT SUPERSONIC AIRPLANES MAY
BRING ABOUT A CHANGE IN THE WUANTITY OF AIRPORT
NOISE, BUT THEY ARL NOT LIKELY TO AFFECT THE QUALITY
OF THAT NOISE. IT SEEMS UNLIKELY THAT THE SSTS
WILL TRIGGEH RADICAL REFORMS IN THE LEGAL RULES

APPLICABLE TO AIRPORT NOISE, BECAUSE THEY SIMPLY WILL
NOT MAKE A RADICAL PHYSICAL CHANGE IN SUCH NUSSE.
THE AIRPORT NOISE PROBLEM CRIES OUT FOR A CURE
WITHOUT THE SST, ANU THE ADVENT OF THAT TYPE OF
AIRCRAFT WILL NOT IMPROVE THE SITUATION, BUT IT WIlL

NOT MAKE IT MUCH WORSE EITHER. REFORM OF IAIRPORT'
LAW WILL NOT FIND ITS HAISON DOLTRE IN THE SST AND
REFORMERS MUST SEEK THEIR IMPETUS ELSEWHERE.
(AUTHOR) IU)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOMO9

AD- 699 657 2OuI
TORONTO UNIV (ONTAHIO) INST FOR AEROSPACE STUDIES

AERODYNAMIC NOISE, JU)

69 SIP RIBNERpHq So

CONTRACT; AF-AFOSR-1423"-8
MONITOR: AFOSR 70-177TR

UNCLASSIFIED REPORT 4

AVAILABILITY: PAPER COPY AVAILABLE FROM TORONTO
UNIV. (ONTARIO)q I1•.OU.

SUPPLEMENTARY NOTE: PRESENTED AT THE PROCeEDINGS OF
AFOSR-UTIAS SYMPOSIUM, TORONTO (ONTARIO), 20-21
MAY 68.

DESCRIPTORS: (OALRODYNAMIC NOISE, OSYMPOSIA)v JETS,
dOUNDARY LAYERs AXIALLY SYMMETRIC FLUW, PRESSURt
IMPACT, PANELS, ATMOSPHERESs UUCTS, SHOCK WAVYES

AIRPLANE ENGINE NOISE, PROPELLER NOISE, SONIC BOOM,
CANADA (U)

IDENTIFIERS: NOISE POLLUTION lU)

CONTENTS; JETS AND NO,5E; THE DEVELOPMENT OF
ENGINEERING PRACTICES IN JET, COMPRLSSOR, AND
BOUNUARY LAYER NOISE; SCALES PLRTINLNT TO NOISE
GENERATION FROM A JET; ESTIMATION OF THE INTENSITY
OF NOISE RAOIATED FROM A SUBSONIC CIRCULAR JET;
GENERAL METHOD FOR CALCULATING THE SOUND PRLSSURL
FIELU EMITTED By STATIONARY OR MOVIN6 JETS; JET
NOISE AT VERY LOW AND VERY HIGH SPEED; AN

INVESTIGATION OF THE NEAR NOISE FIELUS OF A CHOKED
AXI-SYMMETRIC AIR JET; NOISE FROM UNDEREXPANUEUI

AXISYMMETRIC JET FLOWS USING RADIAL JET FLOW
IMPINGEMENT; THE RESPONSE OF A SIMPLE PANEL TO THE
PSEUDO-SOUND FIELD OF A JET; ATMOSPHERIC ABSORPTION
OF NOISE; ATTENUATION OF SOUND IN SOFT-WALLEL
CIRCULAR DUCTSI FLOW PERTURBATIONS GENERATED BY A
SHOCK WAVE INTERACTING WITH A ENTROPY WAVE; TRENUS
IN BOUNDARY LAYER NOISE RESEARCH; A REVILW OF THL
SOUND-GENERATING MECHANISMS IN AIRCRAFT-ENGINL FAN$
AND COMPRESSORS; DISCRETE NOISE GENLtATION AND
PROPAGATION BY A FAN ENGINE; A THEORETICAL STUDY uF
HELICOPTER ROTOR NOISE; A STUDY OF PROPELLER NOISE
RESEARCH; REVIEW OF SONIC BOOM THEORY; RLCENT
RESULTS OF SONIC BOOM RESEARCH; SONIC BANE
SIMULATION BY EXPLOSIVES; SECOND-ORDER WAVE
STRUCTURE--PLANAR FLOWS; ANO LIFTING AERUDYNAMIC
CONFIGURATIONS WITH NO SONIC BOOM. (U)
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UNCLASSI FI ED

DOC REPORT BIBLIO(NAPHY 5LARCH CUNTROL NO. /LM09 70

AD- 699 915 zO/1 1/2

DEPARTMENT OF TRANSPORTATION WASHINOITON 0 C LIBRARY

5 ERVICES DIV

AIRCRAFT NOISE AND SONIC BOOM. SELECTED

REFERENCES 
u

OLC 69 46P

REPT. NO. BISLIO(iNAPHIC L15-T2

UNCLAS51FIED REPORT

DESCRIPTORS: (*SONIL BOOM% OBIBLIOGRAPHIES)p (#AIRCRAFT

NOISE, bIbLIO(jRAPHILS•a MEASUREMENTs CONTHOL, NEUUCTION.

STRUCTURES$ RESPONSL9 REACTIONIPSYCHOLOGY), AIRPLANE

ENGINE NOISEo LAW 
(U)

1DENTIFIERSX *NOISE POLLUTION 
tUl

CONTENTS; BBLlOC.RAPHIES; AIRCRAFT NOISE

iE.ENERALt MEASURLmENTs CONTROL* HUMAN

RESPONSE)t SONIC BOOM (GENERAL, GENtRATION

AND PROPAGATION, REUDUCTION, MUHA; RE.SPONSE,

STRUCTURAL RESPUNSE, MISCELLANLOUS FECS)t

LEGAL ASPECTS;;(U

41
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, /LOMO9

Ao- 700 225 2U/I , /'

ADVISORY GROUP FOR AEROSPACE RESEARCH AND DEVELOPMENT
PARIS (FRANCE)

TECHNICAL EVALUATION REPORT UN AGARU SPECIALIST5#
MEETING ON AIRCRAFT ENGINE NUISE AND 50NIC BOOM, (U)

JAN 70 9P SEARSW, R9

REPT. NO- AGARD-ADVISORY-22

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: NATO FURNISHED.

DESCRIPTORS: (*AIRPLANE ENGINE NOISE, REVIEWS), (eSONIC
BOOM, REVIEWS), AERODYNAMIC NOISL, REDUCTION, ENGINE
NOISEs DESIGN (U)

IOENTIFIERS: EVALUATION (U)

THE MEETING JUSTIFIED THE TERM ,SPECIALISTS' IN ITS
TITLE. ONE RECEIVED THE IMPRESSION THAT ALL
PRESENT WERE TRULY KNOWLEDGEABLE IN THIS IMPORTANT
FIELD OF TECHNOLOGY AND THAT THEIR EXPENTISk SPANNED
A BROAD RANGE FROM THE HIGHLY MATHEMATICAL TO THE
SEVLRELY PRACTICAL. THE MIXING OF PROPULSION ANc#

FLUID-DYNAMICS SPECIALISTS WAS EMINLNTLY SUCLESSFU4;
THE DIVIDING LINE BLTWEEN THE CATEGORIES WAS NEVER
VISIBLE. CLEARLYt MUCH IMPORTANT INFORMATION WAS
EXCHANGED THROUqHOUT THE MEETING, (AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT d|dLIOC•RAPHY 5SEARCH CONTROL NO. /ZUMO 9

AD- 701 854 20/,4 20/1 ,!i
DEUTSCHE FORSCHUNGS- UND VERSUCHSANSTALT FUER LUFT- UND
RAUMFAHRT E V AACHEN lWeST GERMANY)

DIE THEORIE DER KNALLAUSBREITUNG INl EINgR
GESCHICrTLTEN ATMOSPHAERE (THE THEORY OF SHOCK
WAVE PROPAGATIONI IN AN ISOTHERMAL

ATMOSPHERE) UI

OCT 68 IIP STUFFER,

REPTip NO. DFVLR-SONOERDRUCK-2

UNCLASSIFIED REPORT
AVAILABILITY; PUd. IN ZEITSCrIRIFT FUER
FLUGWISSENSCHAFTEN, V17 NS P156-16i 1949, NO COPIES
FURNISHED.

SUPPLE14ENTARY NOTE: TEXT IN GERMAN@

DESCRIPTORS: (*S;OCK WAVES, PROPAGATION)* (0SONIC BOOM,

MATHEMATICAL ANALYSLS), ACCELERATIONs AXIALLY SYMMETRIC

FLOW9 DAMPINGo WL.T (iERMANY tU)

THE CHARACTLRISTIC MtTHOD BY K6 OSWATITSCH IS
MODIFIED WITH REýSPECT TO THE CALCULATION OF SHOCK
WAVES FROM ACCELERATED, OECELERATEO AND NON
ACCELLRATED AXISYMAETRIC BOOIES IN AN ISOTHERMAL

ATMOSPHERE. FORMULA$ FOR THE SONIC bANGS OF ANY
AIRCRAFT ARE OBTAINE.U THE EXPLICIT FORMULAS YIELD
SATISFYIN(s RESULTS FROM A DISTANCE OF TWIENTY bOuY It

LENGTHS UP TO INFINITY# WHEREAS THE FORMULAS BY G.o

B WHITHAM GIVE SUFFICIENTLY EXACT RESULTs ONLY
FROM A DISTANCE OF THOUSAND BODY LENGTHS. IN

STATIONARY FLI(Hr THE SHOCK$ ARE DAMPED WITH AN E.RROR
FUNCTION AND NOT AS USUALLY ASSUMEO WITH THE 3/4
POWER OF THE DI$TANCEo FURTHER, THE DAMPING OF THE
SHOCK WAVES DEPENDS THE MORE UN THE ACCELERATION OR

UECELERATION, THE LARGER THE DISTANCE FROM THE BODY
, *AND THL CLOSER THE VELOCITY TO THE SPEEU OF SOUND.

THE ISOTHERMAL ATMOSPHERE INFLUENCES THE SHOCK
STRENGTH WITH INCRZASING DISTANCE, (AUTHOR) (Ui
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UNCLASSIFIEDL

DDC REPORT BIBLIOgaRApHY SEARCH CONTROL NO. /LUMU9

AD- 702 378 20t/ 13/13
NORTHWESTERN UNIV EVANSTON ILL DEPT OF CIVIL
ENGINEERING -i

RESPONSE OF STRUCTURES SUBJLCTED TO SONIC BOOMS,

(U)

68 lOP HERRMANNGEORGE ;KRAJCINOVILI r
DUSAN Al

CONTRACT; AF-AFOSR-IOU-67
PROOJ AF-978/4
TASK: 978201
MONITOR: AFOSR 70-06TRITH

UNCLASSIFIED REPORT
AVAILABILITY; PUBS IN PROCEEUINGS OF THE
INTERNATIONAL ASSOCIATION FOR BKIDUGI AND STRUCTURAL
ENGINEERING CONGRESS (STH) Nt.W YORK# N, Y-
9-jq SEP 68p P1149"1155.

SUPPLEMENTARY NOTE: PREPARED IN COOPERATION RITH
INGERSOLL-RAND RESEARCH CENTER, PRINCETONO N.
Jo

DESCRIPTORS: (*SONIC BOOM, DAMAGEhv (.STRUCTURESs
RESPONSE), AEROOYNAMIC LOADING, PRESSURE, VIBRATION,
8EAMS(STRUCTURAL)t RESONANT FREQUENCY, DIFFERENTIAL
EQUATIONS Ju)

IT IS SUGGESTE) THAT THE LOADING ON STRUCTURES
INDUCED BY THE SONIC BOOM GENERATED 6Y SUPEKSUNIC
AIRCHRAFT CAN BE REPRESENTED BY A DIPOLE IN TIME.
THE TERM 'BIPULSEI IS INTRODUCED FOR THIS TYPE OF
TRANSIENT LOADING. IT IS SHOwN THAT SIMPLE
STRUCTURES SUBJECTED TO SUCH BIPULSE LOAuING MAY BE
CONVENIENTLY ANALYZED AND THE RLSPONSE READILY
COMPARED WITH THAT JUE TO OTHER TYPES OF DYNAMIC
EFFECTS SUCH AS, FOR EXAMPLE, STEP LOAUlI4G AND
IMPULSIVE LOADING, (AU'HUR) 1u)

A,74•
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UNCLASSIFIED

DDC REPORT 8IBLIO(RHApHy SLARCH CONTROL NO. /ZLi109

Ao- 704 606 13/13 20/1
STANFORO RESEARCH INST MENLO PARK CALIF

RESPONSE OF WINDOWS TO SONIC BOOMS* (U)

DESCRIPTIVE NOTE: INTERIM TECHNICAL HRPT. NO. 7t A
JJN 67 115P SLAMANtLe

CONTRACT; AF 494638)-1696
PROJ: SHI-ETU-5897

UNCLASSIFIED REPORT

DESCRIPTORS: (*SONIC BOOM, STRUCTURES)t (oSTRUCTURAL
MEMBERS* AEROUYNAMIC LOADING), (OGLASS, RUPTURE),
RESPONSE. PRESSURE, STRESSES, DEFLECTIONs MATHEMATiCAL
PReDICT.ION (U)

IDENTIFIleRS: *WINDOWS# *WINDOW GLASS (U)

A METHOD FOR CALCULATING THE RESPONSE OF SIMPLY
SUPPORTED WINDOWS TO SONIC dOOMS WAS DEVELOPED. THE
PROCEDURE IS BASED ON A LINeAR ONE-DEGREo-OF-FHEEDOM
ANALYSIS PLUS ESTIMATE$ OF THE IMPORTANCC OF
NONLINEAR ANU MULTIMODAL EFFECTS. EFFECTý OF STRESS
RAISERS AND OF MOV4MENT FOLLOWED BY IMPACT OF LOOS0
WINDOWS ARE NOT CONSIDEREDe SIGNIFICANT

CONTRIBUTIONS TO THt MAXIMUM STRESS IN WINDOWS
SUBJECTED TO 2 PSF SONIC BOOMS ARE MADE BY IARGE
DEFLECTIONS (NONLINLARITIES)# MODES ABOVE THE A

FUNDAMENTAL, AND THE INTERNAL PRESSURE BUILT UP IN
THE BUILDING BY THE BOOM. AN ATTEMPT TO iST1MATE
STATISTICALLY THE OCCURRENCE OF WINUOW FAILUHE uNIER
2 PSF BOOMS WAS FRUSTRATED BY THE LACK OF PRECISL
KNOWLEDGE OF THE STATISTICAL DISTRIBUTION OF GLASS
STRENGTH@ (AUTHOR) (u)
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UNCLASSIFIED

UDC REPORT BIBLIOGHAPHY SLARCH CONTROL NO, /ZOM09

AD- 709 511 2O/1

DEUTSCHE FORbCHUNGS- UND VERSUCHSANSTALT FULR LUFT- UND
RAUMFAHRT E V AACHEN (WEST 'LRMANY)

DIE VERTIKALE AUSBRLITUNG VON EBENEN STObWELLEN IN
EINER 5CHWEREGESCHIHTENTEN ATMOSPHAERE MIT 4INEM
TEMPERATURGHADIENTLN (THL VERTICAL e'RUPA(ATION
OF HOMOGENEOUS SHOCK WAVES IN A HEAVILY
STRATIFIED ATMOSPHERE WITH TEMPERATURE
GRADIENTS)o (U)

NOV 69 6P STUFFOROLAND

UNCLASSIFIEU REPURT
AVAILABILITY: PUB. IN ZEITSCHRIFT FUER
FLUGWISSENSCHAFTEN, V18 N2/3 P8U-83 1970, NO COPIES
FURNISHED.

SUPPLEMENTARY NOTE; TEXT IN GERMAN, ATTACHED SUMMARY

IN ENGLISH.

DESCRIPTORS: (*SHOCK WAVES, PROPAGATION)$ VELOCITY,

PERTURBATION THEORY# ATMOSPHERIC TEMPERATUR!,, WEST
GERMANY, SONIC BOOM u)

AN A14ALYTIC SOLUTION IS FOUND FOR A PLANE ACOUSTIC

WAVE MOVING UP- ANU DOWNWARD IN A POLYTROPIC
ATMOSPHERE* (AUTHOR) (u)
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UDC REPORT BIOLIOG1RAPHY SEARCH CONTROL NO. /ZUMO9

AU- 710 888 20/1 1/2

ADVISORY GROUP FOR AEROSPACF RLS-ARCH ANo DU VELOPME•NT
PARIS (FRANCL) AN

TECHNICAL EVALUATION R,,PORT ON AGARD SPECIALISTSt
MLETIN( ON #AIRCRAFT ENGINE NOI1E AND SONIC
BOOM', (U)

DESCRIPTIVE NOTE: ADVISORY REPT.,
JUN 70 sP POWERSJOHN 0, iPIANKOQM

RGpT. NO* AGARD-AR-26-7U

UNCLAS5IFVI0 REPORT

SUPPLEMENTARY NOTL.; NATO FURNISHED. SEE ALSO AD-700
225 *

DESCRIPTORS: I*AIRPLANE ENGINE NOISEo *RLVIEWS), ('SONIC
BOOM$ REVIEWS), AERODYNAMIC NOISie FANS, COMPRESSOR
NOISE, SOURCS.. UESIýaN9 CONTROL, REJUCTION (U)

CONTENTS: AIRCRAFT NOISE SOURCE; NOISE
PREDICTION; JET NOISE SOURCE; FAN ANO COMPRESSOR
NOIS. SOURCE; DESIGN FUR NOISE SOUUH.E CONTROL; _

ACOUSTIC PATH CONT'AUL' ACU'STIC IMPACT ON

RECE IVERs (U

76
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oDC RLPORT UIBLIO.RApHY SEARCH CONTROL NO# /LUMO-

AD- 711 A24 u/
DOUGLAS AIRCRAFT CU LONG BEACH CALIF

SONIC BOOM MODELIN4 INVEST14ATION OF TOPOGRAPHICAL
AND ATMOSPHLRIC EFFECTS. (U)

DESCRIPTIVE NOTE* FINAL REPT, JU0 69-.k-,L 7U,

JUL. 70 2114  BAUERIA. B, ;BAGLEypCe .9
Je

REPT, NO. MDC-J073S/OI
CONTRACT: FA-69-WA-2I11
MONITOR; FAA-No ?Ou1O

UNCLASSIFIED REPORT

DESCRIPTORS: (*SONIC BOOM, *ATMOSPHERIC MOTION),
({TERRAIN, SONIC 8OUt), GEOMETRIC FORMS, TUROULLNCCo
INTERACTIONS# JETS, MATHEMATICAL MODELS (Ul

AN EXPERIMENTAL PROGRAM WAS UNDERTAKEN TO STUDY THE

EFFECTS OF TOPOGXAPHICAL AND STRUCTURAL SHAPtiS UN

SONIC BOOM FOCUSING AND TO STUDY THL EFFECTS OF
ATMOSPHERIC TURBULENCE ON SONIC BOOM SIGNATURES.
THESE EFFECTS WERE MODELED BY FIRING PROJECTILES
AND BY ALLOWING THE PROJECTILE N WAVES TO INTERACT
WITH MODEL SHAPES ANu WITH TURBULENT JETS* THE WAVE

INTLRACTION5 WERE STUDIED BY MEANS UF SfiADOW(aRAPH
PICTURES AND MICROPHONE PRESSURE RECORDS. THE DOOM
FOCUSING PARAMTER6 WERE RELATLU TO THE WORK OF
TING AND PAN. A CANYON MODEL SHOWED WAVE
AMPLIFICATION FACTORS AS LARGE AS 14 FOR A SPECIAL
SHAPE AND A PARTICvLAR WAVE OIRLCTIUN OF PROPAGATION.

A LARGE AMOUNT OF STATISTICAL INFORMATION WAS

ODTAINED FROM THE TURBULENCE iNTERACTIONS. THIS
INFORMATION WAS STUDIED AND FOUND TO BE IN ESSENTIAL

AGREEMENT WiTH THE THEORY OF CREW, BUT THE
MLCHANISMS OF THE SHOCK FRONT BREAKUP ANU OF CLiTAIN
NONLINEAR FEATURES ARE NOT UNDERSTOO0. TURJULENL

SCALING PARAMETERS ARE DEVELOPED ANU USED TO Rt.LAT
THE MODEL RESULTS TO FULL SCALE* (AUTHOR) (U)
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DOC REPORT bIBLIO'IRAPHY SLARCH CONTROL NO, /ZUM09

AD- 711 51.6 20/1 
71

GENERAL APPLIED SCIENCE LABS INC WEbTBURY N Y '

S�,EFFECT OF GROUND RLFLECTIVE AND OTHER MICROPHONE

MOUNTING CONDITIONS ON SONIC BOOM MEASUREMENTS* (U)

DESCRIPTIVL NOTE' FINAL REPT*,

MAY 70 7ZP ABELE,MANLIO :TOMbOULIAN_

•;-ROGER ;PESCHKEsWI.LkIAM ;oANTUONOoDANIEL

CONTRACT: DOT-F46
0 , .218f-

M ON ITORI FAA-NO 7 U -14'--

JNCLASSFIEO REPORT

D 1ESCRIPTORS; (eSONIC BOUMý MrASUREMENT). REFLECTIVITY,

SURFPCE PROPERTIES. MICRoPHONES, 50ILS, ASPHALT# aLASS L

TEXTILES 
U

;'• AN INVESTIGATION OF THE EF'FF,CTS OF VARIOUS GiROUND

,• ~ ~SURFACES ON THE CHARACTER OF A REFLLCTED NI-WAVE WAS •

•, ~PERFORMED*, T4E RESPONSL- OF AN FAA FIELD TEST

i p,•ICROPHONE WAS COMPARED ý4'rH THAT OF" A STANDARD •

CONOENSER MICIROPMO•'I AND THf• HL$PONSE CAPA61ILIlY OF ••

AN FAA TRANSIENT jATA RECOROER WAS UrTEKHMINL, V

THE EFFECT VF HICR{4UP"ON- HEiuHT AND •4AVL INCIDENCE k

ANGLE WITH RESPECT TO BOTH A R1bID REFERLNCL SURFACE

AND SEVERAL GROUND SURFACES WAS LVALUATEL IN A 50NIC

BOOM SIMULATOR* THE 6ROUND SURfACES TESTED INCLUUEL6

ASPHALT, MEDIUM Uk.NSITV GRAD5, SPADEO 50iL, COARSE

AGGREGATE, LTC. TWU DIFFE.RENT N-WAVE SilNATURLS
WERE USED TN rHE TLSS (AUTHOR) (U)
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZOMO9

AD- 711 963 20/1
HYDROSPACE RESEARCH CORP ROCKVILLE MD

PENETRATION OF SONIC BOOM ENERGY INTO THE OCEAN:

AN EXPERIMENTAL SIMULATION* (U)

DESCRIPTIVE NOTE: FINAL REPT.,
JUN 70 56P WATERSJOHN F. IGLA55,RAY

REPT. NO* HRC-TR-288
CONTRACT: NOOO1'I70-C-0374i FA-7U-WAI-18B

UNCLASSIFIED REPORT

DESCRIPTORS: (*SEA WA1ER, ACOUSTIC PROPERTIES), (*SONIC

BOOM, SEA WATER)e (*CIVIL AVIATION, SUPERSONIC
AIRCRAFT), SIMULATION# HYDROPmONES, ABSORPTION, SHOCK

WAVESt PRE5SURE, ECOLOGYP EXPLOSIVE CHARGES, REFLECTION,
MATHEMATICAL PREDICTION (u)

IDENTIFIERS: *AMBIENT NOISE (U)

PENETRATION OF SOUND INTO A BODY OF WATER FROM A
SIMULATED AIRBORNE SONIC BOOM WAS MEASURED IN AN

ACOUSTICALLY SCALED EXPERIMENT* DYNAMITE CAPS WERL
USED TO PRODUCE SPHERICALLY SPREADING N-WAVES WHIACH

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 MLASUREMENTS AND
PREDICTIONS BASED ON EXISTING THEORY WAS GENERALLY

GOOD, APPLICATION OF THE THEORY TO THE CASE OF
ACTUAL SONIC BOOMS IMPINGING UPON THE OCEAN, AND
COMPARISONS WITH MEASUREME'!TS OF TYPICAL DEEP-OCEAN

AMBIENT NOISEl INDICATE THAT UNDERWATER SONIC 60OM
NOISE WILL BE DISCERNIBLE ONLY AT 'ERY LOW
FREQUENCIES AND AT SHALLOW DEePTHS. rRESSURE
FLUCTUATION SPE-•:•'. LEVi.5 DUE TO SURFACE nAVES WILL
BE HIGHER THAN L, . DUE TO SONIC BOOMS&
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D)OC REPORT BIBLIOGRAPHY SEARCH CONTROl. NO. /ZOM09

AD- 716 830 20/1
AEROSPACE RESEARCH LABS WRIGHT-PATTENSON AFB OHIO

LOWER BOUNDS FOR SONIC BOOM CONSIDERING THE
NEGATIVE OVERPRESSURE REGION, (U)

MAY 70 liP PETTY#JAMES S.
REPT, NO. ARL-70-0297V
PROJ: AF-70614

TASK 7064

UNCLASSIFIED REPORT
AVAILABILITYZ PUB. IN JNL, OF AIRCRAFTo V7 N4
P375-377 JUL-AUG 70.

SUPPLEMENTARY NOTE: REVISION OF REPORT DATED 7 JAN
70o

DESCRIPTORS: (eSONIC BOOM, MATHEMATICAL ANALYSIS?,
PRESSURE. SUPERSONIC AIRCRAFTt JET TRANSPORT PLANES#
THEORY (U)

IDENTIFIERS: OVERPRESSURE9 SUPERSONIC TRANSPORT$ (U)

CONSiDERATION IS GIVEN TO BOTH THE POSITIVE AND
NEGATIVE PARTS OF THE OVERPRESSURE SIGNATURE IN AN
ANALYSIS OF LOWER BOUND CONFIGURATIONS FROM THE
NONASYMPTOTIC THEORYo (U)

80
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOM09

AD- 717 193 20/1
AIR FORCE FLIGHT DYNAMICS LAB WRIGHT-PATTERSON AFB

OHIO

CRITICAL EVALUATION OF A NONUNIFORM FLOW

SONIC BOOM REDUCTION CONCEPT. (U)

DESCRIPTIVE NOTE: TECHNICAL REPT. OCT 68-JUL 69.

SP 70 ;OP WLEKSTHOMAS Mo I

REPT. NO# AFFDL-TR-70-65S
pROJ: AF-1366
TASK: 136612

UNCLASSIFIED REPORT

DESCRIPTORS: (.SONIC UOOM, REDUCTION), TWO DIMENSIONAL

FLOW. "LOW FIELDS, JETS, FLAT PLATE MODELS, LEADING

EDitSs INTERACTIONS 
(U)

IDENTIFIERS; NONUNIFORM FLOW, EVALUATION (U)

AN INVESTIGATION WAS MADE OF A 'NONUNIFORM FLOW

FIELD' SONIC BOOM ELIMINATION DEVICE. THE TWO-

DIMENSIONAL FLOW FIELD CONSISTS OF A SLIT JLT

IMPINGING ON AN INCLINEO FAT PLATE AIRFOIL. THE

REPORT PRESENTS IND-PENDENT ANALYSE5 OF THE PROBLEM

AS WELL AS A cRITIQUE OF THE ANALYSIS. THE MAJOR

FINDIiG IS THAT ONE CAN EXPECT NO MORE THAN A lO%

REDUCTION IN THE STRENGTH OF THE LEAUING EDGE SHOCK

WAVE AT A THOUSAND CHORD LENGTHS FROM THE PLATE WHEN

COMPARED TO THE CORRESPONDING CASE WITHOUT JET FLOW

4SAME CHORD AND LOWER SURFACE PRESSURE). UNDER

IDENTICAL CONDITIONS, A 20% REDUCTION IS FOUNJ•a

(AUTHOR) 
(U)
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UNCLASSIFIED
SDDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZUM09 •

AD- 718 825 20/ 1• ~BOEING SCiENT:FIC RESEARCH LABS SEATTLE WASH

FINITE OIFFERENCE CALCULATION OF THE BEHAVIOR
OF A DISCONTINUOUS SIGNAL NEAR A CAUSTIC.*

JAN 71 21P SEEBASSsRo 1MURMANE He
KRUPP.J. A*

REPT..NO. DI1-82-1040'

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PRESENTED AT THE CONFERENCE ON
SONIC BOOM RESEARCH (3RD). NASA HEADQUARTERS*
WASHINGTON$ D. Co, 2Y-3U OCT 70a

DESCRIPTOR3ý (*SONIC BOOM. WAVE PROPAGATION)$ TRANSONIC
CHARACTERISTICS, PROPAGATION, INTERACTIONS, PRESSURE*
NUMERICAL METHODS AND PROCEDURES (U)

IDENTIFIERS: OVERPRESSURE, FINITE DIFFERENCE
THEORY, (U)

IT I IMPORTANT TO PREDICT SONIC BOOM OVERPHESSURE
SIGNATURES IN THE VICINITY OF A CAUSTIC. IN
PARTICULARp ONE NEEDS To BE ABLE TO CALCULATE THE
OVERPRESSURE WHEN THE CAUSTIC SURFACE INTERSECTS, OR

WHEN IT IS NEAR THE GROUND. WHILE THE ANALYTICAL
FORMULATION OF THIS PROBLEM IS A SIMPLE ONE. THE
SOLUTION BY FORMAL MATHEMATICAL TECHNIQUES PRESENTS
GREAT DIFFICULTIES9 CONSEQUENTLY, THERE 15 C2REAT
IMPETUS FOR DEVELOPING NUMERICAL TECHNIQUES THAT CAN
PROVIDE SUCH PREDICTIONS* HERE THE AUTHORS REPORT
ON THE EXTENSION TO THE CAUSTIC PROBLEM OF A
TECHNIQUE DEVELOPED BY MURMAN AND COLE FOR
TRANSONIC FLOWS* (AUTHOR) (U)
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOMO9

AD- 721 010 20/1 1/3
WYLE LABS INC HUNTSVILLE ALA RESEARCH STAFF

NOISE PRIMER FOR THE SUPERSONIC
TRANSPORTo IUI

MAR 71 34P
CONTRACT: FA-SS-71-9

UNCLASSIFIED REPORT

DESCRIPTORS: (.JET P1 .ANE NOISE, *SUPERSONIC AIRCRAFT),
(*JET TRANSPORT PLANE3, *COMMERCIAL PLANES), SONIC BOOM,

LAW, UNITED STATES GOVERNMENT, JET ENGINE NOISE,
AIRPORTS, REDUCTION, URBAN AREAS fU)

IDENTIFIERS: *NOISE POLLUTION, *SUPERSONIC
TRANSPORTS (u)

THE FIRST AIM OF THE BOOKLET IS TO CLARIFY THE
BASIC CONCEPTS AND TERMINOLOGY NECESSARY IN ANY
DISCUSSION OF AIRPORT-COMMUNiTY NOISE AND THE SST.
THE SECOND AIM OF THE BOOKLET IS TO DESCRIBL THE
EXPECTED NOISE OF THE PLANNED COMMERCIAL SST--USING
THE TERMINOLOGY AND CONCEPTS DEVELOPED TO DESCRIBE
AIRCRAFT NOISE. THIS DESCRIPTION TRIES TO PUT 5ST
NOISE INTO PERSPECTIVE BY; SUMMARIZING THE I
STATUS OF THE MAJOR EFFORTS TO REDUCE SST NOISE;
CLARIFYING SOME OF THE OLD NUMERICAL VALUES FOR
SST NOISE WHICH HAVE CAUSED CONFUSION; COMPARING
THE NOISE OF THE SST WITH THAT OF OTHER AIRPLANES
IN TERMS OF CERTIFICATION NOISE LEVELS; AND SHONING
HOW THE AIRPORT-COMMUNITY NOISE FROM SST OPERATIONS
FITS INTO THE NOISE PICTURE ALONG WITH THE NEW .
AIRPLANES OF THE FUTURE* (AUTHOR) (U)

in I
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UNCLASSIFIED
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AD- 721 423 20/1 20/ I 13/13
EXPLOSIVE$ RESEARCH AND DEVELOPMENT ESTABLISHMENT WALTHAM
ABBEY (ENGLAND)

EXPLOSIYELY !ENERATED AIR PRESSURE WAVES
FOR STRUCTURAL FORCING# (U)

APR 69 lOP HARPERtM. J9 !HAWKINSS.
iJ ;HICKSJ. A.

REPT! NO@ ERDE-OFFPRINT-1O

UNCLASSIFIED REPORT
PAPER COPY AVAILABLE FROM MINISTRY OF TECHNOLOGY
REPORTS CENTREP STATION SQUARE MOUSE, ST.
MARY CRAY, ORPINGTON KENT (ENGLAND) BR5 *

3RE* NO COPIES FURNISHED 6Y UDC OR NTIS.
SUPPLEMENTARY NOTE: PUB. IN JNL, OF SOUND VIBRATIONS

Vii N2 P217-22q 1970.

DESCRIPTORS: (*SONIC BOOM, SIMULATION)p {0STRUCTURESt
GUST LOADS), AIRBURSTP BLAST, SHOCK WAVES, PRESSURE,
INTEGRAL TRANSFORMS, GREAT BRITAIN (U)

THE AERIAL BLAST WAVE GENERATED BY A SMALL
EXPLOSION MAY BE USED TO PRODUCE IMPULSIVE FORCING OF
STRUCYURES WITH NATURAL PERIODS LONGER THAN
APPROXIMATELY I MSECI THE FREE RESPONSE OF SUCH
STRUCTURES MAY THEN BE OETERMINED* A TECHNIQUE HAS
BEEN DEVELOPED USING SPATIAL DISTRIBUTIONS OF
EXPLOSIVE WHEREBY IT IS POSSiBLE TO GENERATE WAVES OF
MUCH LONGER DURATIONS AND OF A MUCH WIDeR RANGE OF
SHAPES, SO THAT STUDIES OF THE FORCED RESPONSE OF
STRUCTURES ARE MADE FEASIBLE. THE TECHNIQUE HAS

BEEN APPLIED TO THE GENERATION OF A BLAST WAVEFORM OF
THE SAME SHAPE AS THAT OF THE SONIC bANG, FOR
EXAMPLE, THUS PERMITTING STUDIES OF RESPONSE TO SONIC
BANGS TO BE CARRIED OUT WITHOUT THE NECESSITY OF
FLYING SUPERSONIIC AIRCRAFT AND WITHOUT RECOURSE TO
SCALED MODEL EXPERIMENTS. (AUTHORI (U)
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AD- 721 932 20/1
BOEING SCIENTIFIC RESEARCH LABS SEATTLE WASH

NONLINEAR ACOUSTIC BEHAVIOR AT A CAUSTJCj
(U)

FEB 71 62P SEEBASSR. I

REPT. NO* D1-82-1039

UNCLASSIFIED REPORT

DESCRIPTORS! (*SONIC BOOM, MATHEMATICAL MODELS), SHOCK
WAVES, WAVE FUNCTIONS9 REFLECTION, SUPERSONIC FLIGHT,
PARTIAL DIFFERENTIAL EQUATIONS, NONLINEAR SYSTEMS (U)

IDENTIFIERS; COMPUTERS, (aRAPHICS (U)

THE PAPER IS CONCERNED WITH MODIFYING THE BASIC

THEORY OF SONIC BOOMS TO INCLUDE NONLINEAR EFFECTS

NOT PROPERLY ACCOUNTED FOR IN THE NEIGHBORHOOD OF A

CAUSTIC. THE BASIC THEORY ACCOUNTS FOR NONLINEAR
EFFECTS ON THE PROPAGATION OF THE PRESSURE SIGNAL
DOWN A RAY TUBEr BUT THE CONCEPT OF RAY TUBES I5 A
LINEAR ONE. THE ENVELOPE OF THE RAYS IS A CAUSTIC

SURFACE; THIS SURFACE IS THE LOCUS OF CUSPS IN THE

ACOUSTIC WAVE FRONTS. INTEREST 15 IN THE DETAILED
STRUCTURE OF THE WAVE FRONT AS IT REFLECTS AT A

CAUSTIC SURFACE. (AUTHOR) (U)
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AD- 723 112 11/2 20/1

WYLE LABS HUNTSVILLE ALA

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

DESCRIPTIVE NOTE; FINAL REPT.,

JUN 70 8 14P KAOGEORrGE C.
REPT, NO. WR-70-I1
CONTRACT: FA-69-WA-220N
MONITOR: FAA-NO 70-13

UNCLASSIFIED REPORT

DESCRIPTORS: 1eGLASSs VULNERABILITY), (*SONIC BOOM,
GLASS), BRITTLENESS, PREDICTIONS, SUPERSONIC FLIGHT,
EXPERIMENTAL DATA, TEST METHODS, DAMAGE ASSESSMENT,

MODELS(SIMULATIONSI (U)

A PNEUMATIC PISTONPHONE SIMULATOR, DEVELOPED BY
WYLE LABORATORIES, WAS USED UNDER THE PRESENT

CONTRACT TO EXPERIMENTALLY DETERMINE DAMAGE POTENTIAL
TO SINGLE STRENGTH GLASS SPECIMENS WHEN EXPOSED TO
REPETITIVE SONIC BOOMS. THE iLASS SPECIMEN
DIMENSIONS WERE TYPICALLY q8 INCH X '9 INCH X 3/32

INCH* IN THESE EXPERIMENTS, PARTICULAR EMPHASIS
WAS PLACED ON THE CUMULATIVE DAMAGE FROM A LARGE
NUMBER OF BOOMS. PRELIMINARY STATIC STRENGTH TESTS
WERE CONDUCTED ON TWO SIZES OF NEW (PREVIOU5LY
UNUSED) SINGLE STRENGTH GLASS TO DETERMINE MEAN
VALUES AND PROBABILITY DISTRIBUTIONS OF INCIPIENT
FAILURE PRESSURES, AND A FEW SUCH TESTS WERE ALSO
CONDUCTED FOR USED (SCRATCHED AND WEATHERED)
GLASS SPECIMENS. AS A BY-PRODUCT, THESE TESTS
YIELDED DATA REGARDING NONLINEAR STIFFNESS
CHARACTERISTICS OF GLASS PANES AND THE EFFECTS OF
BOUNDARY CONDITIONS ON THIS STIFFNESS. ALTHOUGH
THE TEST DATA ARE LIMITED, RESULTS INDICATE THAT

SONIC BOOM OVERPRESSURES REQUIRED TO CAUSE INCIPIENT
FAILURE ARE NEARLY COMPARABLE To STATIC FAILURE
PRESSURES, AND THE PROdABILITY OF GLASS FAILURE AT
REALISTIC SONIC BOOM OVERPRESSURES IS QUITE SMALL FOR
PROPERLY MOUNTED NEW GLA55. FURTHER EXPERIMENTS
WILL BE REQUIRED TO VALIOATE AND EXTEND THESE

RESULTS. A PRELIMINARY GLASS NEIGHBORHOOD SURVEY
WAS CONDUCTED TO DETERMINE BREAKAGE RATES UNDER
NATURAL ENVIRONMENTS1 HOwEVERt BECAUSE OF THE SMALL
SAMPLE SIZE, THE GLASS KHEAKAGE iTATISTICS OBTAINED
WERE OF LIMITED VALUE IN FORMULATING A REALISTIC
BREAKAGE PROBABILITY MODEL. (U)
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AD- 723 339 20/1 1I4/2 1/3
GENERAL APPLIED SCIENCE LABS INC WESTBURY N Y -

SONIC BOOM MODELING INVESTIGATION OF
TOPOGRAPHIC AND ATMOSPHERIC EFFECTS. (U)

DESCRIPTIVE NOTE: FINAL REPT. APR 69-APR 70,
APR 70 157P PESCHKEtWILLIAM ;SLUTSKYs

SIMON ;DANTUONOIDANIEL
CONTRACT: DOT-FA69WA-2113
MONITOR: FAA 70-12

UNCLASSIFIED REPORT -

DESCRIPTORS: (eSONIC BOOM, MODEL TESTS), (#SUPERSONIC
AIRCRAFT, SONIC BOOMI, ATMOSPHERES, INTERACTIONS,.
TERRAIN* TEST FACILITIESt ACOUSTIC HORNS, GAS FLO•s
THERMAL PROPERTIES, MICROPHONES, TURBULENCE, PRESSUREP
DIFFRACTION, MATHEMATICAL PREDICTION,
MODELS(SIMULATIONS) (U)

IDENTIFIERS: OVERPRESSUREo GRAPHS(CHARTS) (U)

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 REQUIRED TO GENERATE THE INERTIAL AND
THERMAL TURBULENCE ARE DESIRED. EIGHT TOPOGRAPHIC
MODEL CONFIGURATIONS WERE TESTED OVER A RANGE OF
MODEL ORIENTATIONS AND WAVE INCIDENCE ANGLES
CORRESPONDING TO MACH NUMUERS RANGING BETWEEN 1.0
AND 194, REGIONS OF SIGNIFICANT OVER-PRESSURE ON
THE MODEL SURFACE, ARISING AS A CONSEQUENCE OF WAVE
REFLECTION PHENOMENA WERE STUDiED IN PARTICULAR.
GOOD AGREEMENT# BOTH AS TO THE MAGNiTUDE OF THE
OVER-PRESSURE AND THE TIME OF OCCURRENCE OF THE
PRESSURE PEAKS, WAS OBTAINED WITH THE PREDICTIONS OF
LINEAR ACOUSTIC THEORY* (AUTHOR) (U)
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AD- 723 579 20/1 1/2
FEDERAL AVIATION ADMINISTRATION WASHINGTON 0 C SYSTEMS
RESEARCH AND DEVELOPMENT SERVICE

AIRCRAFT NOISE STANDARDS AND
REGULAT 1 ONS. (U)

DESCRIPTIVE NOYE: SPEECH REPT. MAR-APR 71,

APR 71 74P POWERJOSEPH K.

REPT* NO. FAA'RD-712q

UNCLASSIFIED REPORT

DESCRIPTORS; (*JET PLANE NOISE, *STANDARDS), (sUNITED
STATES GOVEfRNMENTs CIVIL AVIATION), JET ENGINE NOISE,
SONIC BOOM, TAKEOFFo AIRCRAFT LANDINGS, AIRPORTS.
TOLERANCES (PHYSIOLOGY) (U)

THE PAPER DISCUSSES PUBLIC LAW 90-'411 AND FAR
PART 36 OF FEDERAL REGULATIONS* NOISE

EXPOSURE FORECASTS AND VANIOUS SYSTEMS FOR KATING
AIRCRAFT NOISE WORLD-WIDE ARL PRESENTED& NOISE

CERTIFICATION AND AIRCRAFT RETrROFIT REGULATIONS ARE
DISCUSSED AS WELL AS AIHCRAFT OPERATIONAL PROCEDURES
TO REDUCiE NOISEr. (AUTHOR) (U)
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AD- 724 3qq 20/1
CATHOLIC UNIV OF AMERICA WASHINGTON D C INST OF OCEAN
SCIENCE AND ENGINEERING

A LITERATURE SURVEY OF NOISE POLLUTION, (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
MAR 71 96P SHIHH. He I

REPTo NO* 71"5
CONTRACT: NOOO'4-69-A-032

UNCLASSIFIED REPORT

DESCRIPTORS: (*NOISE, *REVIEWS)* PUBLIC HEAL7H,
ENVIRONMENT, STRESS(PSYCHOLOGY)o STRLSS(PHYSIOLOGY)o
CONTROL, HEARING, INDUSTRIAL MEDICINEt SONIC BOON,
BIBLIOGRAPHIES (U)

IDENTIFIERS: *NOISE POLLUTION (U)

PHYSICALLY# NOISE IS A COMPLEX SOUND THAT HAS
LITTLE OR V'O PERIODICITY@ HOWEVER, THE ESSENTIAL
CHARACTERISTIC OF NOISE IS ITS UNDESIRABILITY,
THUS, NOISE CAN BE DEFINED AS ANY ANNOYING OR
UNWANTED SOUND. IN RECENT YEARS, THE RAPID INCREASE
OF NOISE LEVEL IN OUR ENVIRONMENT HAS BECOME A
NATIONAL PUBLIC HEALTH HAZARD, NOISE AFFECTS MAN'S
STATE OF MENTAL, PHYSICAL, AND SOCIAL WELL-bEING,

THE PROBLEM FORMS A SPECIAL TYPE OF AIR POLLUTION.
NOISE STUDY IS A RATHER NEW SUBJECT AMONG OTHER
BRANCHES OF SCIENCE* THE TRANSITION FROM ART TO
NEAR-SCIENCE STARTED FROM BEFORE THE WORLD OAR
II, THE WORK IS AN ATTEMPT TO ARRIVE AT AN
UNDERSTAND"NG OF THE GENERAL SITUATION ON THE PROBLLM
OF NOISE. THE SURVEY CONSISTS OF FOUR MAJOR
PARTS: THE PRESENT STATUS OF NOISE POLLUTION, ITS
SOURCES, ITS EFFECTS, ANL) THE CONTROL* MANY URGENT
RESEARCH NEEDS ARE ALSO IDENTIFIE{. FINALLY, LISTS
OF TERMINOLOGY AND BIBLIOGRAPHY RELATING TO NOISE
POLLUTION PROBLEMS ARE PROVIDED. IAUTHOR) (U)
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AD- 724 942 4/1 20/1 4-m

LAMONT-DOHERTY GEOLOGICAL OB5ERVATORY PALISADES N Y

SOUND FROM APOLLO ROCKET$ IN SPACE, (U)

OCT 70 7P COTTENODONALD ;UONN#WILLIAH
L.

REPT. NO. LUGO-I618
CONTRACT: DAAB07-69-C-0250, DAHCOq-67-C-0037
PROJ: DA-2-0-061102-8-53-B I
MONITOR: AROD 6997:18-EN

UNCLASSIFIED REPORT
AVAILABILITY: PUB, IN SCI-NCE, V171 P565-567o 12
FEB 71,

DESCRIPTORS: (.MICROBAROMETRIC WAVES, MEASUREMENT),
(*MANNED SPACECRAFr, SONIC BOOM), SOUND TRANSMISSION,
TURBULENCE, UPPER ATMOSPHERE, SUPERSONIC FLOW, KINETIC
THEORY% LOW FREQUENCYý BERMUDA (U)

IDENTIFIERS: APOLLO 12 SPACECHAFTs APOLLO, APOLLO 13
SPACECRAFT, INFRASONICSs RADIATION (U) -

LOW-FREQUENCY SOUND HAS BEEN RECORDED ON AT LEAST
TWO OCCASIONS IN BERMUDA WITH THE PASSAGE OF
APOLLO ROCKET VEHICLES 188 KILOMETERS ALOFT. THE
SIGNALS, WHICH ARE REMINISCENT OF N-WAVES FROM
SONIC BOOMSt ARE: HORIZONTALLY COHERENT; HAVE
EXTREMELY HIGH (SUPERSONIC) TRACE VELOCITIES
ACROSS THE TRIPARTITE ARRAYS; HAVE NEARLY IDENTICAL , -,•
APPEARANCE AND FREQUENCIES: HAVE ESSENTIALLY
IDENTICAL ARRIVAL TIMES AFTER ROCKET LAUNCH; ARE THE
ONLY COHERENT SIGNALS RECORDED OVER MANY HOURS.
THESE OBSERVATIONS SEEM TO ESTABLISH THAT TmE
RECORDED SOUND COMES FROM THE ROCKETS AT HIGH
ELEVATION* DESPITE THIS HIGH ELEVATION* THE VALUES
OF SURFACE PRESSURE APPEAR TO BE EXPLAINABLE ON THE
BASIS 4t A COMBINATION OF A KINETIC THEORY APPROACH
TO SHOCK FORMATION IN RAREFIED ATMOSPHERE WITH
ESTABLISHED GAS-DYNAMICS SHOCK THEORY. 4AUTHOR) iU)

,14
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AO- 725 132 20/1
NAVAL ORDNANCE LAB WHITE OAK MD

SONIC BOOMS IN THE SEAP CU)

FEB 71 21P URICKKR, J,
REPTo NO. 'NOLTR-71"3U
PROJ: NOL-IR-1

UNCLASSIFIED REPORT

DESCRIPTORS: IOUNDERWATER SOUND, MEASUREMENT)o (*SONIC

BOOM, UNDERWATER SOUND), JET FIGHTERSe SOUND
TRANSMISSION, DEEP WATER, SURFACE TO UNDERWATERP NAVAL iiI
AIRCRAFT (U)

IDENTIFIERS: AIR WATER INTERACTIONS, MOST PRUJECT-

2 (U)

SONIC BOOMS LAID DOWN BY NAVY FIGHTER AIRCRAFT
FLYING AT MACH l1i-1.2 HAVE BEEN OBSERVED BELOW THE

SURFACE OF THE SEA BY MEANS OF A STRING OF

HYDROPHONES 195 FEET LONG DANGLING FROM A SURFACE
SHIP* THE UNDERWATER BOOMS 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 *ITH THE

VELOCITY OF SOUND IN WATER, THESE FINDINGS
CONTRADICT THE THEORY OF AN IINHOMOGENEOUSI WAVE

INCIDENT BEYOND THE CRITICAL ANGLE, AS ORIGINALLY
STATED BY RAYLEIGH AND AS RECENTLY EXTENDED TO

SONIC BOOMS BY SAWYERS AND COOK. THEY SUGGEST,

INSTEAD, THAT THE UNDERWATER SONIC BOOM 15 A WAVE
SCATTERED BY THE ROUGH SEA SURFACE INTO THE SEA

BELOW. ITS DECAY WITH DLPTH'I5 50 RAPID THAT 11 IS
NOT LIKELY TO BE PERCEPTIBLE AGAINST THE AMbIENT

NOISE BACKGROUND AT DEPTHS GREATER THAN ONE OR TWO

THOUSAND FEET IN THE DEEP SEA. (AUTHOR) (U)
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AD- 725 185 20/1
ROCHESTER UNIV N Y DEPT OF ELECTRICAL ENGINEERING

MEASUREMENTS OF THE REFRACTION AND DIFFRACTION

OF A SHORT N WAVE BY A GAS-FILLED SOAP
bUBBLE, (U)

SEP 70 9P DAVY,BRUCE A. 1BLACKSTOCK,
DAVID T, o

CONTRACT! F94620-69-C-OOQ4
PROJ: AF-9781
TASK: 978102
MONITOR: AFOSR TR-71-167U

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN THE JNL. OF THE ACOUSTICAL
SOCIETY OF AMERICA, Vq 9 N3 PT2 P732-737 MAR 71.

DESCRIPTORS: (*SONIC BOOM, SPECTRUM SIGNATURES), (*SOUND
TRANSMISSION1 BUBBLES), EXPERIMENTAL DESIGN, TEST
EQUIPMENT, TEST METHOD5s REFRACTION# DIFFRACTION,
FOCUSING (U)

IDENTIFIERS: WAVEFORMS IU)

THE PRESSURE SIGNATURES OF SONIC BOOMS MEASURED IN
THE FIELD OFTEN SHOW CONSIDERABLE VARIATIONS FROM THE

IDEAL N WAVESHAPE. PEAKED AND ROUNCtO VERSIONS OF
THE N ARE COMMONLY OBSERVED. PIERCE HAS PROPOSED
THAT PEAKING AND ROUNDING ARE THE RESULT OF
REFRACTION AND DIFFRACTION CAUSED BY ATMOSPHERIC
INHOMOGENEITIES. TO TEST THI5 EXPLANATION, A MO'EL
EXPERIMENT HAS BEEN CARRIED OUT IN THE LABORATORY*
N WAVES ABOUT I CM LONG WERE PRODUCED BY AN
ELECTRIC SPARK9 REFRACTED AND DIFFRACTED BY A GAS-
FILLED SOAP BUBBLE, AND RECEIVED BY A VERY WIDE-RANGE
CONDENSER MICROPHONE, THE MICROPHONE OUTPUT WAS
DISPLAYED ON AN OSCILLOSCOPE. THE SPARK-MICROPHONE "
DISTANCE WAS HELD FIXED, AND MEASUREMENTS WERE TAKEN
WITH THE BUBBLE AT VARIOUS POINTS IN BETWEEN, THE
BUBBLE ACTSD AS A CONVERGING ACOUSTIC LENS WHEN IT
WAS FILLED WITH ARGON AND AS A DIVERGING LENS WHENi
FILLED WITH HELIUM. IT WAS FOUND THAT THE
CONVERGING LENS CAUSED PEAKING OF ThE N WAVEs WHILE
THE DIVERGING LENS CAUSED ROUNDING* THESE RESULTS
QUALITATIVELY SUPPORT PIERCE'S THEORETICAL MODEL.
THE DATA DO NOT SERVE AS A QUANTITATIVE TEST OF
PIERCE'S SPECIFIC NUMERICAL EXAMPLES@ HOWEVLR,
BECAUSE THE PARTICULAR CONDITIONS HE ASSUMED WERE NOT
REPRODUCED IN OUR EXPERIMENT. A DISCUSSION 15 GIVEN
OF THE EFFECT OF SOME OF THESE CONDITIONS, SUCH AS
THE ORDER AND RELATIVE TIME OF ARRIVAL OF THE
REFRACTED AND DIFFRACTED WAVESs ON THE WAVEFORM, (U)
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AD- 725 658 20/1
DEUTSCHE FORSCHUNGS- UND VERSUCHSANSTALT FUýR LUFT- UND

RAUMFAHRT E V AACHEN (WEST GERMANY)

UEBERSCHALLKNALL UNO WIDEHSITAND EINES VORNE
SPITZEN ROTATIONSKOERPERS IN EINER

5CHEREGESCHICHTETEN ATMOSPHAERE (SONIC BOOM
AND RESISTANCE 07 A FORWARD BOW BOOM BODY

IN A STRATIFIED ATMOSPHERE), (U)

JUL 70 9P STUFFsROLAND I
REPT. NO. DFVLR-SONDERDRUCK-97

UNCLASSIFIED HEPORT
AVAILABILITY: PUb. IN ZEITSCHRIFT FUER
ANGEWANDTE MATHEMATIK UND PHYSIKI V21 N6 P94O-9'6

1970o NO COPIES FURNISHED BY DDC OR NTISo
SUPPLEMENTARY NOTE: TEXT IN GERMANs ATTACHED SUMMARY IN

EN2LISH,

DESCRIPTORS: (*SONIC BOOM, AERODYNAMIC CONFIGURATIONS),
DRAGs SHOCK WAVES, THICKNESSo WEST GERMANY (U)

J4 L. RYHMING CONCLUDED THAT THE MINIMUM-BOOM
BODY FOR GIVEN BOW-SHOCK WAVE DRAG AND MAXIMUM BODY
THICKNESS IS ALSO THE MINIMUM DRAG BODY DUE TO THE
BOW SHOCK FOR A GIVEN MAXIMUM BODY THICKNESS. IT 15

SHOWN THAT THE ABOVE CONCLUSION 15 ONLY VALID FOR
ASYMPTOTIC DISTANCES* THE GEOMETRY OF THE MINIMUM-

BOOM BODY DEPENDS ON THE DISTANCE FOR WHICH ONE WANTS
TO MINIMIZE THE SONIC BOOM. (AUTHOR) (U)
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AD- 725 865 20/1
KALAMAZOO COLL MICH DEPT OF PHYSICS

STUDIES OF N WAVES FROM WEAK SPARKS IN
AIR. (U)

DESCRIPTIVE NOTE: FINAL REPTo,
JUN 71 63P wRIGHTWAYNE Ms

CONTRACT: NONR-3932(UO)
PROJ: NR-38'-32 I

UNCLASSIFIED REPORT

DESCRIPTORS: ('ELECTRIC DISCHARGES, ACOUSTIC
PROPERTIES)s SOUND TRANSMISSION* GAS UISCHARGESs SHOCK
WAVES, SONIC BOOM# TRANSIENTS (U)

THE REPORT SUMMARIZES WORK PERFORMED AT KALAMAZOO
COLLEGE DURING THE PERIOD 1962-1970 ON THE 5TUUY OF
ACOUSTIC TRANSIENTS IN AIR, THE MAJOR PORTION OF
THIS RESEARCH WAS A MANY FACETED STUDY OF TtiE
ACOUSTIC TRANSIENTS PRODUCED IN AIR BY WEAK SPARKS.
THE SPARK ENERGIES WERE IN THE RANGE U0.|16 - 0#56
J, AND THE ACOUSTIC WAVEFORMS RESEMBLED N WAVES
WITH DURATIONS OF 10 - 4O MICROSECONDS AND AMPLITUDES

OF THE ORDER OF 0.01 ATMOSPHERE. THESE WAVEFORMS
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.
TOPICS INVESTIGATED INCLUDE THE DEPENDENCE OF
ACOUSTIC WAVEFORM UPON PROPAGATION DIRECTIONe SPARK
LENGTH, AND DISCHARGE ENERGY; THE DISTORTION OF' THE
WAVE PROFILE WITH PROPAGATION DISTANCE; AND THE
DIFFRACTION AND SCATTERING OF N WAVES FROM
RECTANGULAR PLATES, CIRCULAR DISCS, AND CYLINDRICAL
RODS@ (AUTHOR) (U)
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AD- 728 332 5/10 20/1
STANFORD RESEARCH INST MENLO PARK CALIF

A STUDY OF SENSITIVITY TO NOISE. (U)

DESCRIPTIVE NOTE: FINAL REPT.,
JUN 71 65P BECKERR, W, ;POZAtF;

KRYTERK, Do
CONTRACT: DOT-FA69WA-2211
MONfTOR: FAA-EQ 71"1

UNCLASSIFIED REPORT

DESCRIPTORS: (*NOISE, SENSITIVITY), (OPSYCHOPHYSIOLOGY,
*SONIC BOOM), AUDITORY PERCEPTION, PSYCHOACOUSTICS,
REACTION(PSYCHOLOGY), PERSONALITYo ATTITUDES,
SIMULATION, ANALYSIS OF VARIANCE (U)

IDENTIFIERS: NOISE POLLUTION (U)

IN THE STUDYo 14O SUBJECTS WERE EXPOSED TO
SIMULATED SONIC BOOMS AND RECORDED RESIDENTIAL NOISES

IN ONE, TWO, OR THREE TwO-HOUR SESSIONS OVER A PERIOD
OF SIX MONTHS. ELECTROPHYSIOLOGICAL MEASURES OF
HEART RATE AND ELECTROMYOGRAPHIC RESPONSES TO THE
STIMULI WERE ANALYZED. UIOGRAPHICAL,
DEMOGRAPHICAL, AND PERSONALITY INVENTORIES "ERE ALSO
OBTAINED FOR EACH OF THE SUBJECTS* THE PURPOSE OF
THIS RESEARCH WAS TO: DETERMINE WHETHER THERE ARE

DIFFERENT DEGREES OF PSYCHOLOGICAL AND PHYSIOLOGICAL
SENSITIVITY TO NOISE IN A LARGE GROUP OF PEOPLE; TO
DETERMINE WHETHER AND HOW SUCH SENSITIVITY VARIED IN
TIME; AND YO RELATE SUCH SENSITIVITY TO OTHER
PSYCHOLOGICAL AND PERSONALITY VARIABLES.
SIGNIFICANT DIFFERENCES IN PSYCHOLOGICAL
SENSITIVITY TO NOISE WERE FOUND IN THE SUBJLCT
POPULATION. THESE DIFFERENCES REMAINED STABLE FOH
THE DURATION OF THE EXPERIMENT AND WERE ALSO FOUND TO
BE RELATED TO THE ATTITUDINAL AND BELIEF STRUCTURES
OF THE IN0IVIDUALS. DEFINITE PHYSIOLOGICAL
RESPONSES TO THE SIMULATED SONIC BOOMS WERE OBSERVED.
HOWEVER, THE PHYSIOLOGICAL INDICES USED IN THIS
RESEARCH DID NOT SHOW INDIVIDUAL DIFFERENCES IN
PHYSIOLOGICAL SENSITIVITY TO NOISE. THESE RESULTS
DO NOT PRECLUDE THE POSSIBILITY THAY MORE ELABORATE
AND EXTENSIVE PSYCHOPHYSIOLOGICAL MEASUREMENT MIGHT
DEMONSTRATE VARYING PHYSIOLOGICAL SENSITIVITY TO
NOISE. (AUTHOR) (u)
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AD" 729 833 5/10 20/1
CIVIL AEROMEDICAL INST OKLAHOMA CITY OKLA

THE EFFECTS OF SIMULATED SONIC BOOMS ON
TRACKING PERFORMANCE AND AUTUNOMIC RESPONSE, (U)

JUN 71 loP THACKRAY,RICHARD 1.
TOUC:9STONEvRe MARK ;JONE$SKAREN N.

PROJ: FAA-AM-A-71'PSY-21
MONITOR: FAA-AM 71-29

UNCLASSIFIED REPORT

DESCRIPTORS: (*SONIC BOOM, *REACTIONiPSYCHOLOGY))o
PERFORMANCL TESTS, RESPONSES, TRACKINGi HEART, SKIN,
PSYCHOPHYSIOLOGY, SIMULATION (U)

IDENTIFIERS: OVERPRESSURE, HEART RATE (U)

SUBJECTS WERE EXPOSED TO FOUR SIMULATED OINDOOR'
SONIC BOOMS OVER AN APPROXIMATE THIRTY-MINUTE PERIOD.
THE OVERPRESSURE LEVELS WERE 1.0, 2.0 AND ).O PSF
(AS MEASURED #OUTDOORS*) wITH DURATIONS OF 295
MILLISECONDS* SUBJECTS PERFORMED A TWO-DIMENSIONAL
COMPENSATORY TRACKING TASK DURING THE EXPOSURE PERIOD
AND CONTINUOUS RECORDING$ WERE OBTAINED OF HEART RATE
AND SKIN CONDUCTANCE, NO EVIUENCE OF PERFORMANCE
IMPAIRMENT WAS FOUND FOR ANY OF THE OVERPRESSURE
LEVELS. RATHER, PERFORMANCE IMPROVED SIGNIFICANTLY
FOLLOWING BOOM STIMULATION ALONG WITH HEART-RATE
DECELERATION AND SKIN CONDUCTANCE INCREASE, THE
OBTAINED PATTERN SUGGESTS THAT THE SIMULATED BOOMS
MAY HAVE ELICITED MORE OF AN ORIENTING OR ALERTING
RESPONSE THAN A STARTLE REFLEX* THE RESULTS ARE
DISCUSSED IN TERMS OF THE POSSIBLE IMPORTANCE OF RISE
TIME AS A DETERMINANT OF THE PHYSIOLOGICAL AND
PERFORMANCE EFFECTS WHICH MAY BE PRODUCED BY SONIC
BOOMS. SINCE FASTER KISE TIMES OF THE SIMULATED
BOOMS MIGHT HAVE INCREASED LOUDNESS SUFFICItNTLY TO
CHANGE THESE RESULTS CONSIDERABLY, CARE SHOULD BE
TAKEN TO AVOID DRAWING UNOARRANTED CONCLUSIONS,
RELATIVE TO GENERAL SONIC BOOM EFFELTSt ON THE BASIS
OF THESE FINDINGS ALONE. (AUTHOR) (U)
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AD- 732 679 131/2 6/ h
RAND CORP SANTA MONICA CALIF

FIFTY MORE TIMELY PROBLEMS OF THE
ENVIRONMENT, (U)

MAR 71 65P LIBBYLp H. ;
REPT9 NO, P'-589

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE; SEE ALSO REPT. NO. P-441S DATED
SEP 70.

DESCRIPTORS: IOENVIRONMENT, PROBLEM SOLVING), ('AIR ii
POLLUTIONt REVIEWS)* (*WATER POLLUTIONi REVIEWS),
CORRECTIONS, ECOLOGY, MINING ENGINEERING, ARHENICt ,
ANTARCTIC REGIONS, SUNIC uOOM, AIRPORTS, FOG, ENZYMES,
SEA ICE, MERCURYt FOOD, USSR, PUBLIC HEALTH, PETROLEUM
INDUSTRY, VERMONT, ARCTIC REGIONS, INDIANA, HARBORS, NEW
YORK, SANITARY ENGSNEERING, REFINERIES, (3EORGIA (U.

IDENTIFIERS: WATER RECLAMATION, WEATHER MODIFICATION, V

NOISE POLLUTION, HOUSTON SHIP CHANNEL, SURFACE WATER

RUNOFF, DETERGENTS CU)

THE ARTICLE INCLUDES VERY BRIEF REPORTS ON VARIOUS
ENVIRONMENTAL TOPICS SOME OF THE TOPICS INCLUDE:
EARTHQUAKE-RESISTANT BUILDING CONSTRUCTION, NO1E
POLLUTION; ECOLOGICAL CHANGES CAUSED BY THE ASWAN
DAMI MONITORING STARTUP OF NEW MINES AND
SHUTDOWN OF OLD FURNACES; ARSENIC IN DETERGLNT5 AND
IN RUN-OFF WATERS; DAMAGED FOOD VALUE OF VEiETABLE
CROPSI ENZYMES IN DETERGENTS; ENVIRONMENTAL
SAFETY IN HOUSTON SHIP CHANNEL; LIMITS OF
HUMAN TOLERANCE FOR MERCURY CONTENT OF FOODS;
SCALED COSTING OF WATER AS INCENTIVE FOR INUUSTRIAL-
REUSE; THERMAL POLLUTION OF LAKES AND RIVERS;
SURVEY (ýF POLLUTION CONTROL BY INDUSTRY; OIL
DISCOVERIES IN THE ARCTIC--OQNERSHIP; NEW CITY
ON STATEN ISLAND; PNEUMATIC COLLECTION OF TRAStH
CITYJIDOE DEEP WELL WASTE DISPOSAL FOR WATER;
STOL AIRPORTS FOR LARcjE CITIES; SINKING LAN)
COMBATTED BY SOLID WASTL DISPOSAL; WATER POLLUTION
BY FEED LOTS; RADIATION TREATMENT FOR SEWAGE; TAX
INCENTIVES FOR COAL BURNERS. (U)
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AD- 73N 436 20/I 1/3
GENERAL APPLIED SCIENCE LABS INC WESTBURY N Y

SONIC BOOM MINIMIZATION THROUGH AIR STREAM

ALTERATION, (U

DESCRIPTIVE NOTE: FINAL REPT. MAR 70-JUL 71t
JUL 71 138P LIPFERTFe W9 I

REPTe NO, GASL-TR-760
CONTRACT: FA-70-WA-2321)
MONITOR FAA-RD 71-90

UNCLASSIFIED REPORT

DESCRIPTORS: (*SONIC BOOM, REDUCTION), (*SUPERSONIC
PLANES, SONIC BOOM), SUPERSONIC CHARACTERISTICS,

PRESSURE, COMBUSTIONo BOUNDARY LAYER. INTERFERENCE.

LIFT, JETS, LASERS (U)
IDENTIFIERS: SCAT 1SF AIRCRAFT, SUPERSONIC TRANSPORT

PLANES (U)

THE POTENTIAL OF MOOIFYING SUPERSONIC AIRCRAFT

SONIC BOOM SIGNATURES BY MEANS OF ALTERING THE FLOW
FIELD IN THE VICINITY OF THE AIRCHAFT WAS
INVESTIGATED THEORETICALLY* A SPECIFIC AIRPLANE,
THE NASA SCAT-15F, WAS SELECTED AS A BASIS, AND

A CRUISE FLIGHT CONDITION OF MACH 2.,o 62,000 FEET
WAS CHOSEN* SIGNATURES WERE COMPUTED USING REAL t,

(1962) ATMOSPHERIC PROPERTIES. FINITE RISE
TIMES, REDUCED OVERPRESSURES# AND REDUCED SHOCK 4

PRESSURE RISES WERE AMONG THE SIGNATURE IMPkOVEMENTS

INVESTIGATED& FLOW FIELD ALTERATION MECHANISMS
CONSIDERED INCLUDED FREE COMBUSTIONt BOUNDARY LAYER
MASS ADDITION, FORCE FIELDS, AND LASER-GENERATED HEAT

FIELDS, FINALLY, THE CONCEPT OF A SEPARATE 'PENALTY
AIRCRAFT' WAS PUT FORTH. THIS WOULD BE AN AIRCRAFT,
PRESUMABLY CARRYING NO PAYLOAD, THAT WOULD FLY FLY IN
CLOSL PROXIMITY (SO THAT THE SONIC BOOMS
INTERFERE) TO THE BASELINE AIRCRAFT AND RELIEVE THE
NECESSITY OF INCREASING THE BASELINE AIRCRAFT GROSS
WEIGHT BECAUSE OF SONIC BOOM ALLEVIATION SCHEMES.
(AUTHOR) (U)
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AD- 735 296 1/2 20/I
BOEING Co RENTON WASH COMMERCIAL AIRPLANE GROUP

STUDY COVERING CALCULATIONS AND ANALYSIS OF
SONIC BOOM DURING OPERATIONAL MANEUVERS.
VOLUME I* ANALYSIS ANO COMPUTATION OF
MANEUVER EFFECTS. (U)

DESCRIPTIVE NOTE: FINAL REPT. APR 70-FEB 719 41

FEB 7i1 311P
REPT. NO. D6-AI2108-1
CONTRACT: UOT-FA70WA-231l
MONITOR: FAA-EQ 71-2

UNCLASSIFIED REPORT

DESCRIPTORS: (*SONIC BOOMI MANEUVERABILITY),
(*SUPERSONIC PLANES, SONIC BOOM)* PRESSURE, NUMERICAL

ANALYSIS, STATISTICAL DATA (U)
IDENTIFIERS: SCAT 1SF AIRCRAFT, *SUPERSONIC

TRANSPORTS (U)

"THE METHODS AND RESULTS OF THE STUDY OF THE EFFECTS
OF OPERATIONAL SST MANEUVERS ON SONIC BOOM ARE
CONTAINED IN THREE VOLUMES. VOLUME I SHOWS THAT
THE THEORETICAL EFFECTS OF OPERATIONAL MANEUVERS DUE

TO TYPICAL SST MANEUVERS ARE SMALL EXCEPT FUR
MANEUVERS AT MACH NUMBERS BELOW ABOUT MACH v3,.
METHODS ARE OUTLINEd FOR APPLYING THE RESULTS To

ANY AIRPLANE, AND SELECTEL PRESSURE SIGNATUHES ARE
PRESENTED FOR THE U.S. SST AND SCAT 15-F,
(AUTHOR) (U)
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D-D 735 297 1/2 20/1
BOEING CO R:NTON hASH COMMERCIAL AIRPLANE G'iOUP

STUDY COVERING CALCULATIONS AND ANALYSIS OF

SONIC 600M CURING OPERATIONAL MANEUVERS.

VOLUME 1119 DESCRIPTION OF COMPUTER

PROGRAM SONIC BOOM PROPAGATION IN A

STRATIFIED ATMOSPHERE' AND ESTIMATION OF

LIMITATION NEAR CAUSTICS. U-

DESCRIPTIVE NOTE: FINAL REPT* APR 70-FEB 71,

FEB 71 294P HAGLUNDGe To ;OLSONoD_

L.
REPT, NO# D6A-12108-3
CONTRACT; DOT-FA70WA-2315
MONITOR FAA-EQ 71-2

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO VOLUME 21 AD-73b 390.

DESCRIPTORS: I.SUPERSONIC PLANES, SONIC BOOM), COMPUTER

PROGRArMS, PRESSURE, METEOROLOGICAL PARAMETERS tU)

IDENTIFIERS: SCAT iSF AIRCRAFT, FORTRAN, FORTRAN '4

PROGRAMMING LANGUAGE, *SUPERSONIC TRANSPORTS (U)

THE METHODS AND RESULTS OF THE STUDY OF THE EFFECTS

OF OPERATIONAL SST MANEUVERS ON SONIC BOOM ARE

CONTAINED IN THREE VOLUMES. VOLUME III DESCRIBES

THE COMPUTER PROGRAM, SONIC BOOM PROPAGATION

IN A STRATIFIED ATMOSPHMERE', WRITTEN IN FORTRAN

IV FOR PROCESSIN(3 ON AN IBM 7U90 OR CDc 660U AND

PLOTTING ON A CALCOMP DIGITAL INCREMENTAL PLOTTER.

IT PROVIDES THE CAPABILITY TO CALCULATE SONIC BOOM

PRESSURE SIGNATURES GENERATEO BY ARBITRARY

MANEUVERING AIRPLANES IN HORIZONTALLY STRATIFIED

ATMOSPHERES WITH OIND. (AUTHOR) (U)
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AD- 735 390 1/2 20/1
BOEING CO RENTON WASH COMMERCIAL AIRPLANE GROUP

STUDY COVERING CALCULATIONS AND ANALYSIS OF
SONIC BOOM DURINGa OPERATIONAL MANEUVERS.

VOLUME It, PRELIMINARY FLIGHT TEST
PLANO (U)

DESCRIPTIVE NOTE: FINAL REPT, APk-DEC 70,

DEC 70 0O1P HAGLUNOGEOR4E To IKANE,
EDWARD J.

REPT. NO. D6A-1IO8-2
CONTRACT: DOT-FA7OWA-2315!
MONITOR: FAA-EQ 71-2

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO VOLUME to AD-735 296, AND
VOLUME 3, AD-735 297.

DESCRIPTORS: (*SUPERSONIC PLANES, aSONIC BOOM), FLIGHT
TESTING# ACCELERATION, LEVEL FLIGHT, MATHEMATICAL
ANALYSIS (U)

IDENTIFIERS: SCAT 1SF AIRCRAFTt *SUPERSONIC
TRANSPORTS (u)

THE METHODS AND RESULTS OF THE STUDY OF THE EFFECTS

OF OPERATIONAL SST MANEUVERS ON SONIC BOOM ARE
CONTAINED IN THREE VOLUMES, VOLUME II CONTAINS A
FLIGHT TEST PLAN DESIGNED TO INVESTIGATE CAUSTICS AT
THE GROUND PRODUCED DURING LONGITUDINAL
ACCELERATIONSi CIRCULAR TURNS, AND STEADY, LEVEL
FLIGHT AT THE THRESHOLD MACH NUMBER, A FLIGHT-
TEST PLAN IS DEFINED FOR STUDYING SONIC BOOM
PHENOMENA NEAR LATERAL CUT-OFF, CHARTS ARE
PROVIDED TO BE USED IN ThE FIELD IN DETERMINING THE

REQUIRED AIRPLANE POSITION RELATIVE TO THE MEASURIN •I
NETWORKS AS A FUNCTION OF FLIGHT VARIABLES AND)
METEOROLOGICAL CONDITIONS. METHODS ARE GIVEN FOR
CALCULATING CAUSTIC LOCATIONS DUE TO LONGITUDINAL
ACCELERATIONS AND THE LATERAL CUT-OFF LOCATION DURINGi
STEADY, LEVEL FLIGHT. (AUTHOR) (u)
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AD- 738 790 21/b
DEUTSCHE FORSCHUNGS- UND VERSUCHSANSTALT FUER LUFT- UNO
RAUMFAHRT E V BRUNSWICK (WEST GERMANYI

ZUR AUSLEGUNG UND BEMESSUNG EINES TRIEBWERKS
HIT WAHLWEISE ZUSCHALTBAREN THIEbWERKSKOMPONETEN
FUER DEN EINSAIZ IN UEBORSCHALL- "I
VERKENHRSFLUGZEUGEN iDESI1N AND PARAMETERS OF A
POWER PLANT WITH OPTIONALLY $ELECTIVE POWER
COMPONENTS FOR SUPERSONIC AIRLINERS), (U)

AUG 70 12P VON $ONINLUTZ I

REPT. NO. DFVLR-SONDERDHUCK-169

UNCLASSIFIE) REPORT
AVAILABILITY: PUB* IN ZEITSCHRIFT FUER
FLUGWISSENSCHAFTEN V19 Nil P437-448 1971. NO cOPIES
FURNISHED BY DOC OR NTIS.

SUPPLEMENTARY NOTE: TEXT IN GERMAN. SUMMARY IN
ENGLISH AND FRENCH*

DESCRIPTORS: (*AIRCRAFT ENGINES, EXPERIMENTAL OESIGN),
SUPERSONIC AIRCRAFT, SUBSONIC CHARACTERISTICS, HIGH
ALTITUDE, SUPERSONIC CHARACTERISTICS, MATHEMATICAL
MODELS, PAYLOAD, FEASIBILITY STUDIES CU)

THE SUBJECT OF THE STUDY IS THE PROPOSAL FOR A TwIN
SPOOL POWER PLANT WITH HIgH PRESSURE CUT OFF FOR
OPERATION IN SUPERSONIC AIRLINERS (MACH NUMhER 3)
WHICH HAVE TO PASS A LARGER FLIGHT SECTION IN THE
SUBSONIC RANGE REACHING BEYOND THE CLIMB AND
ACCELERATION PHASE wITH REGARD TO THE SUPERSONIC
BOOM% THIS PROPOSAL IS BASED ON CONSTRUCTING AN
ENGINE FOR THE TWO EXTREMELY DIFFERING FLIGHT 4*
CONDITIONS - SUPERSONIC FLIGHT WITH MACH NUMBER 3 fi

IN AN ALTITUDE OF 20 KM AND SUBSONIC FLIGHT WITH
MACH NUMBER 0.9 IN AN ALTITUDE OF i1 KM - THAT IS A
OPTIMALLY DESIGNED AND SIZED FOR BOTH FLIGHT PHASES*
AFTER A BRIEF DISCUSSION OF THE STRUCTURE AND
METHOD OF OPERATION OF SUCH AN ENGINE, THE SYSTEM OF
EQUATIONS FOR THE DETERMINATION OF THE PAYLOAD
RELATED TO THE STARTING WEIGHT IS DEVELOPED WITH SOME
SIMPLIFYING ASSUMPTIONS IN ORDER TO BE ABLE TO
INVESTIGATE THE EFFECT OF SUCH AN ENGINE CONCEPT ON
THE PROFITABILITY OF THE AIRCRAFT WITHIN A FIRST
ONSETo (U)
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AD- 74U 697 51/0 20/1
TRACUR INC AUSTIN TEX

ENVIRONMENTAL INFLUENCE ON PUBLIC RESPONSE TO

THE SONIC BOOM- CU)

DESCRIPTIVE NOTE: FINAL REPT.
72 T7P

CONTRACT: DOT-FA7OWA-Z225

PROJ: FAA-253-O0I
MONITOR: FAA-NO 70- 17

UNCLASSIFIE) REPORT

DESCRIPTORS: (.SONIC BOOM, 0ATTITUDESIPSYCHOLOGYHi,
(*PUBLIC OPINION, *SONIC BOOM)* JET PLANE NOISE,

AIRPORTS, URBAN AREAS, NOISE, VEHICLES, TRANSPORTATIOiU)
IDENTIFIERS; *NOISE EXPOSURE, *NOISE POLLUTION,

COMMUNITIES (U)

PREVIOUS STUDIES OF PUBLIC RESPONSE TO THE SONIC

BOOM HAVE NOT CONSIDERED REACTIONS TO THE BOOM WITHIN
THE CONTEXT OF THE CITY OR NEIGHBORHOOD ENVIRONMENT.

DATA CONCERNING COMMUNITY REACTION TO AIRPORT NOISE

IN ORDER TO STUDY THE EFFECT OF ENVIRONMENT
CONDITIONSC BOTH PHYSICAL ANU SOCIAL, ON RESPONSE TO
THE BOOM. ATTITUDINAL RESPONSE IS AFFECTED BY THE

RESPONDENT'S ENVIRONMENT* (AUTHOR) jU)
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AD- 74U 897 20/ 1
TORONTO UNIV (ONTARIO) INST FOR AEROSPACE STUDIES j
THE EFFECTS OF WIND AND TEMPERATURE
GRADIENTS ON SONIC BOOM CORRIDORS. IU)

DESCRIPTIVE NOTE! TECHNICAL NOTE*
OCT 71 39P ONYEONWURv O0

REPT, 1O, UTIAS-TN-168
CONTRACT: AF-AFOSR-1886-7O
PROJ: AF-9781 78
tASK: 978102
MONITOR: AFOSR TR-71-3087

UNCLASSIFIED REPORT

DESCRIPTORS: (030NIC BOOM, EQUATIONS OF MOTION),
DIFFERENTIAL EQUATIONS, VECTOR ANALYSIS, CURVE FITTING,

FLIGHT PATHS, MATHEMATICAL MOUELSo SUPERSONIC FLIGHT, 1.
ATMOSPHERIC TEMPERATURE, WIND, CANADA IU)

CALCULATION OF SONIC BOOM CORRIDOR WIDTHS BASED ON

CLOSED FORM SOLUTIONS OF RAY ACOUSTIC EQUATIONS USING
PIECEWISE LINEAR ATMOSPHERIC MODELS OF WINDS AND
TEMPERATURES nAS H EEN ACCOMPLISHED, DETAILED
SOLUTIONS OF RAY TRACING EQUATIONS ARE PRESCNTED FOR -

ALL POS'3IsLE VARIATIONS OF WINDS AND TEMPERATURES,
WITHIN THE FRAMEWORK OF THE ASSUMED MODEL ATMOSPHERE,

THE EFFECTS OF AIRCRAFT FLIGHT ALTITUDE AND MACH 4
NUMBER$ WIND AND TEMPERATURE GRADIENTS, AND WIND
DIRECTION ON SONIC BOOM CORRIDOR ARE INVESTIGATED IN

DETAIL, INCLUDING THE EFFECTS OF NON-sTANDAND I
ATMOSPHERES SUCH AS PREVAIL IN WINTER MONTHS,
NUMERICAL RESULTS ARE PRESENTED AND AMPLY

DISCUSSED, AGREEME, i OF THE PRESENT CALCULATIONS
WITH PUBLISHED DATA 15 EXCELLENT, (AUTHOR) (U)
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AD- 7,1 8S2 13/13
WIGGINS (J H) CO PALOS VLRDE5 ESTATES CALIF

SONIC BOOM AND NATURAL DETERIORATION
EFFECTS ON BUILDINGS - WHITE SANDS
STRUCTURE RESURVEY* Cu)

DESCRIPTIVE NOTE: FINAL HEPT.,

FEB 72 SIP WI•zGINSv.P. H. s JR!

MONITOR: FAA-RD 72-25

UNCLASSIFIED REPORT

DESCRIPTORS: (*SONIC BOOM, *BUILDINGS)t DEGRADATION,
CRACKS, DAMAGE ASSESSMENTo NEW MEXICO (U)

IDENTIFIERS: WEATHERING (UI

THE PURpOsE OF THE STUDY WAS TO EVALUATE THE
CURRENT STATE OF NATURAL DETERIORATION OF THE
STRUCTURES USED FOR SONIC BOOM TESTING PURPOSES BY
THE FAA AND TO COMPARE THAT STATE WITH THE DAMAGES
CAUSED BY THE 1494 SONIC BOOMS GENERATED DURING THE
TESTS, STRUCTURAL RESPONSE TESTS WERE CONDUCTED
UNDER SONIC BOOMS RANGING IN INTENSITY FROM 1,5 PSF,
TO 38 PSF. SINCE THE TESTING PROGRAM, SEVEN YEARS
OF NATURAL FORCES RESULTING FROM SUN, WINO, MOISTURE
AND SOIL MOVEMENTS HAVE TAKEN PLACE. IT wAS OF

GREAT INTEREST, THEREFOREo TO REEAXAMINE THESE

STRUCTURES SOME SEVEN YEARS LATER AND DETERMINE THE
AMOUNT OF NATURALLY OCCURRING CUMULATIVE DAMAGE THAT
HAS TAKEN PLACE OVER THE YEARS& (AUTHOR) CU)
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AD- 745 728 20/1 't/1
NAVAI. ORDNANCE LAO WHITE OAK MD

PROPAGATION OF A WEAK SHOCK wAVE THROUGH A
TURBULENT MEDIUM, (U)

MAY 72 26P PHINNEYgRALPH Eo ;TAYLOR,
LEONARD So

REPT. NO, NOLTR-72-130
PROJ NOL-324/FAA

UNCLASSIFIED REPORT

DESCRIPTORS: (*SONIC BOOM, DISTORTION), (*ATMOSPHERIC
MOTION; MICROBAROMETRIC WAVES), PROPAcATIONP PARTIAL
DIFFERENTIAL EQUATIONS t VECTOR ANALYSIS, TUR6ULENCE,
SHOCK WAVE5 (U)

THE PROPAGATION OF A WEAK NEARLY PLANE SHOCK WAVE
THROUGH A $LIGHTLY INHOMOGENEOUS MEDIUM WAS STUDIED%
THE EQUATIONS FOR A FINITE STRENGTH SHOCK WAVE ARE
USED AS A STARTING POINT IN ORDER THAT THE CUMULATIVE

EFFECT OF SECOND ORDER TERMS WILL NOT BE LOST, THE
MOTIVATION FOR THE STUDY WAS THE EXPERIMENTAL
OBSERVATION THAT ATMOSPHERIC TURBULENCE CAN
ALTERNATELY FOCUS AND DEFOCUS WLAK WAVES FROM AN

AIRCRAFT. A MORE DETAILED UNDERSTANDING OF THE
INFLUENCE OF ATMOSPHERIC TURBULENCE ON THIS PROBLEM
WAS SOUGHT* THE BASIC EQUATIONS ARE DERIVEDt ANDI
SOME PRELIMINARY RESULTS ARE OBTAINE09 (AUTHOR) (U)
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AD- 747 989 5/10
CIVIL AEROMEDICAL INST OKLAHOMA CITY OKLA

RESIDUAL PERFORMANCE EFFECTS OF SIMULATED,
SONIC. BOOMS INTRODUCED DURING SLEEP, (Ul j

MAY 72 12P CHILEStW DEAN ;WESTo
GEOR4ETTA ,

MONITOR? FAA-AM 72- 19

UNCLASSIFIED REPORT

DESCRIPTORS; (.SLEEPs *SONIC BOOM)s
(*STRESSiPSYCHOLOGY), SONIC BOOM), PERFORMANCEIHUMAN),
MALESo SIMULATIONt AGINGs.PHYSIOLOGY) DIURNAL
VARIATIONS, PSYCHOACOUSTICS (U)

TWENTY-FOUR MALE SUBJECTS WERE TESTED ON A COMPLEX
PERFORMANCE UEVICE INVOLVING MONITORINGo MENTAL
ARITHMETIC, AND PATTERN DISCRIMINATION, THREE A6E-

GROUPS WERE USED: 20 TO 2p '40 TO 45s AND 60 TO
72o SUBJECTS WERE TESTED FOR 30 MINUTES EACh Al

MORNING AND EACH EVENING FOR A 21-DAY PERIOD, OiN 0
(HE SIXTH THROUGH THE 17TH NIfaHTSo SUBJECTS WERE

EXPOSED• O EIGHT SIMULATED SONIC WOIMS WITH AN
,OUTDOOR5 OVERPRESSURE LEVEL OF I, PSF PRESENTED AT

I-HOUR INTERVALS DURING SLEEP* THE RESULTS PROVIDED
NO EVIDENCE THAT eXPOSURE TO SIMULATED SONIC 300MS
DURING SLEEP PRODUCED MEASURABLE CONSEQUENCES WITH T
RESPECT TO COMPLEX PERFORMANCE* A SIGNIFICANT AGE
EFFECT WAS FOUND FOR FIVE OF THE TEN MEASURES.
SIGNIFICANT DIFFERENCES (APPARENTLY A LEARNING
EFFECT) WERE FOUND IN PERFORMANCE ACROSS THE THREE
PHASES (PRE-BOOMt (AOOMP AND POST-BOOM). THERE
WAS ALSO A SIGNIFICANT INTERACTION BETWEEN AGE AND
PHASE FOR FIVE OF THE Mf ASURLS, (AUT HOR) (Ul
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ADO 748 055 5/I0 20/1
AEROSPACE MEDICAL RESEARCH LAB WRIGHT-PATTERSON AFB
OHIO 0

HUMAN RESPONSE TO SONIC bOOM IN THE
LA61OATORY AND ThE COMMUNITY, (U)

JAN 71 18P GILRKEtH. E. VON ;NIXONC."
we

REPT. NO. AMRL-TR-69-47
PROJ: AF-7231

UNCLASSIFIED REPORT
AVAILABILITY ; PUB. IN THE JNL. OF THE ACOUSTICAL
SOCIETY OF AMERICA$ VS5 N2 P766-782 1972.

SUPPLEMENTARY NOTE: REVISION OF REPORT DATED 3 NOV
70.

DESCRIPTORS: (*SONIC BOOM, REACTION(PSYCHOLOgY)lp
PSYCHOACOUSTICS, ATTITUDES(PSYCHOLOGY), SUPERSONIC
AIRCRAFT, TRANSPORT AIRCRAFTo INTENSITY (U)

IDENTIFIERS; *NOISE POLLUTION, OVERPRESSURE (U)

PRESENT-DAY ESTIMATES REGARDING THE ACCEPTABILITY
OF SONIC BOOMS BY MAN ARE DERIVED FROM VARIOUS
OBSERVATIONS, OVERFLIGHT PROGRAMSt AND EXPERIMENTAL
FILLD AN, LABORATORY STUDIES CONDUCTE0 BOTH WITHIN
AND OUTSIDE THE UNITED STATES* THE LOUDNESS AND
ANNOYANCE OF INDIVIDUAL BOOMS AND THEIR DEPENDENCE ON
THE BOOM OVERPRESSURE AND PRESSURE-1HME FUNCTION AS
WELL AS THE COMPLEX REACTION OF INDIVIDUALS, GROUPS,
AND COMMUNITIES EXPOSEU TO SONIC BOOMS OF VARIED
MAGNITUDE AND FREQUENCY ARE DISCUSSED. THE FEW
EXPERIMENTS AVAILABLE PROVING THAT EVEN SONIC BOOMS
OF THE MAXIHUM1 INTENSITY PRESENTLY FEASIBLE DO NOT
PRODUCE DIRECT MEDICAL 1NJURY ARE DESCRIBED. BASED
ON THE INTEGRATED BODY OF RESULTS OF RECENT
PHYSIOLOGICAL, PSYCHOACOUSTIC, BEHAVIORAL, AND
SOCIULCGICAL STUDIES IN VARIOUS COUNTRIES, LSTIMATES
OF THE EFFECTS AND ACCEPTABILITY OF REGULAR, FREiUENT
SUPERSONIC COMMERCIAL OVERLAND FLIGHT SCHEDULES ARE
PRESENTED AND DISCUSSED IN TERMS OF AIRCRAFT NOISE
POLLUTION IN GCNERALe AND OF POTENTIAL CtRTIFICATION
OF AIRCRAFT WITH RESPECT TO NOISE AND SONIC BOOM.
FINDINGS SUPPORT THE CURRENT POLICY THAT COMMERCIAL
SUPERSONIC TP'ANSPORT AIRCRAFT WILL NOT BE PLRMITTED
TO FLY OVER THE. UNITED STATES UNLESS AND UNTIL
THE NOISE FACTORS ARE BROUGHT WITHIN ACCEPTABLE
LIMIfS. (AUTHOR) (U)
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ADO 749 277 6/19
CIVIL AEROMEDICAL INST OKLAHOMA CITY OKLA

SONIC BOOMS AND 5LEEP: AFFECT CHANGE AS A
FUNCTION OF AGE, iU)

JUN 72 ISP 5MITHROGER C. ;HUTTOGARY
Le. I

MONITOR: FAA-AM 72-2'4

UNCLASSIFIED REPORT

DESCRIPTORS: tISLEEPt *SONIC BOOM), BEHAVIORp
STRESS(PHYSIOLOGY)i AGING(pHY$IOLOGY)o
FATIGUEIPHYSIOLOGY)o STRLSS(PSYCHOLOiGY) CU)

THE STUDY CONCERNED THE MEASUREMENT OF MOOD CHANGES
RESULTING FROM SIMULATED SONIC bOOMS OCCURRING DURING

SLEEP* SUBJECTS FROM THREL AGE GROUPS (21 TO 26,
'0 TO 45, AND 60 TO 72 YEARS OLD) SPENT 21
CONSECUTIVE NIGHTS IN A SLEEPING ROOM EQUIPPED FOR
SONIC-BOOM SIMULATION. UURIN(, THE SIXTH THROUGH
SEVENTEENTH NIGHTS, SIMULATEO SONIC BOOMS OF I*O PSF
'OUTDOORS# OVERPRESSURE LEVEL i.1 PFS MEASURED
INSIDE THE THE SLEEPING ROOMS) WERE PRESENTED
HOURLY THROUGHOUT EACH NIGHT. AS THE MEASURE O F
MOOD# THE SUBJECTS COMPLETED A COMPOSITE MOO-

ADJECTIVE CHECKLIST IN THE EVENING BEFORE RETIRING g

AND IN THE MORNING AFTER WAKING ON EACH OF THE 21

DAYS* NO CHANGE IN MOODS ATTRIBUTABLE TO THE
OCCURRENCE OF SIMULATED SONIC BOOMS WAS FOUND.
SUB'1ANTIAL EFFECTS RELATING TO THE AGE OF

SUBJECTS, IRRESPECTIVE OF BOOM PRESENTATIONS, WERE
OBTAINED. IT WAS CONCLUDED THAT SIMULATED SONIC

BOOMS OF SUCH LOW INTENSITY WERE UNLIKELY TO HAVE
ADVERSE CONSEQUENCES ON THE MOOD STATES OF MOST
INDIVIDUALS* 4AUTHOR) (U)

R"
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SLARCH CONTROL NO, /ZOMO9

AD- 751 931 2/5 6/19 20/1
AGRICULTURAL RESEARCH SERVICE BELTSVILLE MD

AN INTERDISCIPLINARY STUDY OF THE EFFECTS OF
REAL AND SIMULATED SONIC bOOMS ON FARM- ''4
RAISED MINK (MUSTELA VISION;. (U)

DESCRIPTIVE NOTE: FINAL REPTAil
AUG 72 212P TRAVISMHUGH F. ;BONDJAMES J

;WILSON,R. Lt ;LEEKLEY#J, Re @MENEAReJ,
R a

CONTRACT: DOT-FA7OWAI-171
MONITOR? FAA-EQ 72-2 t

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE; PREPARED IN COOPERATION 6ITH
WASHINGTON STATE UNIV*, SEATTLE, ALASKA UNIVt
COLLEGE, AND THE DEPARTMENT OF THE AIR FORCE,
WASHINGTON, Do C.

DESCRIPTORS: (eRODENTS, SONIC GOOM), (OSONIC BOOM.
STRESS(PHYSIOLOGY))v NOISEt ANIMALS, BEHAVIOR,
REPROVUCTION(PHVSIOLOGY), INFECTIOUS DISEASES,
PATH4OLOGY (U) 0

IDENTIFIERS: *NOISE POLLUTION, ANIMALS, BEHAVIOR,
DOMESTIC ANIMALS (U)

STUDIES WERE CONDUCTED AT THREE SITES ON MITKOF
ISLAND, ALASKA, TO DETERMINE THE EFFECTS OR THREE
REAL OR THREE SIMULATED SONIC BOOMS OF ABOUT 6 POUNDS
PER SQUARE FOOT OVEH-PRESSURE UPON REPRODUCTION IN
FARM-RAISED MINK. CONTROL ANIMAL.S WERE NOT BOOMEDU
NO DIFFERENCES (P>,OS;i WERE FOUND AMONG
EXPERIMENTAL TREATMENTS FOR LENGTH OF GESTATION,
NUMBER OF K;TS BORN PER FEMALE WHELPING, NUMBER OF
KITS ALIVE PER FEMALE AT 6 AND 10 DAYS OF AGE, WEIGHT
OF KITS AT '9 DAYS OF AGE, 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 BOOMS. LIKEWISE, NO
EVIDENCE WAS FOUND THAT BACTERIAL DISEASE WAS INDUCED
IN THE HERD FOLLOWING EXPOSURE TO SONIC BOOMS. THE
CONCLUSION DRAWN FROM THESE STUDIES IS THAT EXPOSURE
OF FARM-RAISED MINK TO INIENSE SONIC BOOMS DURING
WHELPING SEASON HAD NO ADVERSE AFFECT ON THEIR
REPRODUCTION OR BEHAVIOR. (AUTHOR) (U

11O
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SLARCH CONTROL NO. /ZOM09

AD- 751 934 20/1 13/13

BLUME (JOHN A) AND ASSOCIATES SAN FRANCISCO CALIF RESEARCH

DIV

ADDITIONAL SONIC BOOM DATA RELATED TO

TESTS CONDUCTED AT WHITE SANDSt NEW

MEXICO, AND EDWARDS AIR FORCE BASE* (U)

DESCRIPTIVE NOTE: FINAL REPT*,

SEP 72 19P LEEtLLOYD At

MONITOR: FAA-RD 72-11'4

UNCLASSIFIED REPORT

DESCRIPTORS: (*SONIC BOOM, STRESSES), ($STRUCTURAL

MEMBERS, SONIC BOOM), STRAIN GAGESt STATISTICAL DATA (U)

IDENTIFIERS: OWINDOWS, OVERPRESSURE IU)

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 IN FILES AT THE

BLUME OFFICES WERE REVIEWED TO PRESENT WINDOW
MOUNTED STRAIN GAGE READINGS WITH RELATED

OVERPRESSURES DURING THE 1965 WHITE SANDS TESTS

AND WINDOW SIZES OF THE EDWARDS AFB 1966 TEST

STRUCTURES. THESE DATA ARE TO BE USED BY FAA IN

CURRENT STUDIES. (AUTHOR) (U)

U 1 F1
UNCLASSIFIED /ZOM09



UNCLAS5IFIED 1
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NU. /ZQM09

AD- 751 935 13/13 20/1
NEW YORK UNIV BRONX DEPT OF AERONAUTICS AND
ASTRONAUTICS

NUMERICAL PREDICTION OF INTERIOR AND
STRUCTURAL RESPONSE OF BUILDINGS TO SONIC
BOOM OVERFLIGHTS. (U)

DESCRIPTIVE NOTE: FINAL REPT. MAR 7 1-SEP 72,
SEP 72 5SP SLUTSKYoSIMON ;ARNOLU#LEL

REPT, NO. NYU-AA-72-23
CONTRACT: DOT-FA71WA-2559
MONITOR: FAA-RD 72-116

UNCLASSIFIED REPORT

DESCRIPTORS: (*BUILDINGS# RESPONSF), (oSUPERSONIC

FLIGHT, *SONIC BOOM), STRUCTURAL MEMBERS, FLOORS, ROOFSt
ACOUSTIC PROPERTIESo MOOELS(SIMULATIONS), SUPERSONIC
AIRCRAFT, NUMERICAL ANALYSIS (U)

THE REPORT DESCRIBES A PROCEDURE FOR PREDICTING THE
STRUCTURAL AND ACOUSTIC RESPONSE OF FULL SCALE
ARCHITECTURAL STRUCTURES TO SONIC BOOMS USING
LABORATORY TECHNIQUES# IT IS SHOWN THAT THE
ESSENTIAL ACOUSTIC PROPERTIES OF A FULL SCALE
STRUCTURE LOCATED IN ISTRES, FRANCE COULD BE
ACCURATELY SIMULATED ON A SMALL SCALE (1:20)
MODEL LOCATED AT N.Y.Uo 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 FUNCTIONS WERE USED IN CONJUNCTION WITH
MEASURED SONIC BOOM SIGNATURES FROM MIRAGE III
OVERFLIGHTS AT SPEEDS OF MACH I AND MACH 2 TO
"CALCULATE 8UILDING RESPONSES. ',`!ESE RESPONSES WERE
THEN COMPARED WITH MEASURED BUILDING RESPONSES,
(AUTHOR) (U)

Fix
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UNCLASSIFIEU

DDC iEPORT BIBLIOGRAPHY SEARCH CONTROL, NO. /ZOMO9

AD- 752 29' 20/14 20/1
DEUTSCHE FORSCHUNGS- UND VERSUCHSANSTALT FUER LUFT- UND

RAUMFAHRT E V AACHEN (WEST GERMANY)

THE WAVE FORMATION AND SONIC BOOM DUE TO

A DELTA WINGI (U)

MAR 71 2HP OSWAIlTSCHKe ;SUNYb C*
REPTs NO. DFVLR-SONDERDRUCK-205

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN THE AERONAUTICAL
QUARTERLY9 V23 p87-108 MAY 72.

DESCRIPTORSI (*DELTA WINGS, SHOCK WAVES), (eSONIC BOOM*
DELTA WINGS), PREDICTIONS, THREE DIMENSIONAL FLOW, FLOW

FIELDS, TRAILING EDGE, LEADING EDGES, WEST GERMANY (U)

BY EMPLOYMENT OF THE ANALYTICAL METHOD OF
CHARACTERISTICS AND OF A LIMITING PROCEDURE SUITABLE

FOR OEALING WITH THE TRAILING EDGE EXPANSION, THE

INFLUENCE OF NEAR-FIELD FLOW ON THE FAR-FIELD WAVE

FORMATION HAS BEEN INVESTIGATED FOR AN INCIDENT FLAT

DELTA WING WITH SUPERSONIC LEADING EDGES. THROUGH

CONFINED IN ITS SCOPE TO THE FRONT SHOCK IN THE
VERTICAL PLANE OF 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-DIMENSIONAL
SUPERSONIC FLOW* 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 EDGE. THE

OVER-EXPANSION MUST THEN GIVE RISE TO A REAR SHOCK

SEPARATE FROM THE FRONT ONE.. THUS, AT LEAST IN THE

PLANE OF SYMMETRY, A SHARP-FRONT WAVE SIGNATURE CAN

NOT, IN GENERAL, BE EXPECTED FROM THE WING AT A

DISTANCE BEYOND THE TERMINATING POINT OF TH, FRONT

SHOCK. THE BOOM SIGNATURE THEN WILL BE
QUALITATIVELY DIFFERENT FROM THAT OF A BODY OF
REVOLUTION. THE GENERAL NON-EQUIVALENCE OF A WING

TO A BODY OF REVOLUTION IN THIS RESPECT 5HOULD EVOKE

SOME RETHINKING AOOUT SONIC BOOM PREDICTION AND

ALLEVIATION. (AUTHOR) (U)

I'13
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOM09

AD- 752 47 2  20/1 20/4
NAVAL ORDNANCE LAB WHITE OAK MD

DISTORTION OF NEAR-SONIC SHOCKS BY WEAKLY
TURBULENT LAYERS, (Ul

SEP 72 25P TAYLORsLEONkRU So ;PHINNEY,
RALPH E. I

REPTa NOs NOLTR-72-ZZ5
pROj: NOL-32I/FAA

UNCLASSIFIED REPORT

DESCRIPTORS: (*SONIC BOOM, SHOCK WAVES)s TURBULENCE,

FOCUSING, ATMOSPHERIC MOTIONt NONLINEAR DIFFERENTIAL
EQUATIONS, PARTIAL DIFFERENTIAL EQUATIONS (U)

THE FOCUSING EFFECTS OF TURBULENCE IN THE

PROPAGATION MEDIUM UPON NEAR-SONIC SHOCKS ARE STUDIED
BY EXTENDING THE THEORY OF SHOCK DYNAMICS TO A MEDIUM

WITH RANDOM TEMPERATURE AND PRESSURE VARIATIONS. A

PERTURBATION PROCEDURE I5 USLO TO SOLVE AND RESULTING
NONLINEAR PARTIAL DIFFERENTIAL EQUATION* THE

RESULTS ARE APPLIED IN A DISCUSSION OF SONIC BOOM
DISTORTION IN THE TERRESTRIAL BOUNDARY LAYER.

I AUTHOR)

114
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOM09

AD- 752 658 4/! 22/2
LAMONT-DOHERTY GEOLOGICAL OBSERVATORY PALISADES N Y

ON THE GENERATION AND PROPAGATION OF SHOCK
WAVES FROM APOLLO ROCKETS AT ORBITAL

ALTITUDES, (U)

JUL 71 1'P COTTENDONALD E- ;DONN,
WILLIAM Lo ;OPPENHEIMALAN i

REPT. NO. LDGO-1738
CONTRACT: DAABO7-69-C-O2SO DA-ARO-U-31 "1-71-
G90

PROJ: 0A-2-0-061102-8-53-8
MONITOR: AROD 69Y7:21-EN

UNCLASSIFIED REPORT

AVAILABIL!TY: PUB* IN GEOPHYSICAL JNL, OF THE
ROYAL ASTRONOMICAL SOCIETY, V26 P149-159 1971,

SUPPLEMENTARY NOTE: PREPARED IN COOPERATION WITH CITY
UNIV. OF NEW YORK. SPONSORED iN PART BY GRANT
NSF-GA-17454,

DESCRIPTORS: (*MANNED SPACECRAFT, MICROBAROMLTRIC

WAVES), (*LAUNCH VEHICLESo *SHOCK WAVES)s UPPER

ATMOSPHERE; SONIC BOOM: ATTENUATION CU)
IDENTIFIERSI APOLLO 12 SPACECRAFTv APOLLO 13

SPACECRAFT, INFRASONICS9 HADIATION (U)

ACOUSTIC SIGNALS FROM APOLLO ROCKETS AT ORBITAL

ALTITUDE (188 KM) APPEAR TO dE EXPLAINABLE WITH
THE ASSUMPTION THAT THE EXHAUST PLUME SERVES AS A

CONICAL BODY OF LARGE CROSS-SECTION MOVING

SUPERSONICALLY WITH THE ROCKET, THE PRESENCE OF

THE SURFACE SIGNAL (1.3 i.,Z AND HIGHER) IMPLIES
THAT PROPAGATION IN THE UPPER ATMOSPHERE OCCURRED /

AN N-WAVE SHOCK CONE WITHOUT THE STRONG ATTENUATIO,,

TO WHICH AN ACOUSTIC WAVE OR EVEN A SAW-TOOTHED

(SHOCKED) WAVE OF SIMILAR FREQUENCY WOULD BE
SUBJECTED. THE SHOCK CONE DOES NOT ATTENUATL
BECAUSE ENERGY IS CONTINUALLY RESUPPLIED ALONG THE

SHOCK CONE FROM THE VEHICLE AND ITS PLUME ACTING AS A

PISTON* CALCULATED OVERPRESSURES DO NOT REDUCE TO

ACOUSTIC AMPLITUDES UNTIL THE WAVE IS BELOW 'OKM
WHERE ACOUSTIC ATTENUATION BECOMES NEGLIGIBLE.

(AUTHOR) (U1
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, /ZuMO9

AD- 752 881 2011
ACOUSTICAL SOCIETY OF AMERICA NEW YORK

PROCEEDINGS OF THE 5ONIC BOOM SYMPOSIUM
(2ND) SPONSORED BY THE ACOUSTICAL SOCIETY OF Al
AMERICA (O0TH MEETING) HELD AT HOUSTON,
TEXAS ON 3 NOVEMBER 1970, (U)

72 lS2P RIBNERtHERBERT S. ;HUBBARD,
HARVEY H. 7

UNCLASSIFIED REPORT
AVAILABILITY: AVAILABLE FROM BACK-NUMBERS
I)EPT9, AMERICAN INSTITUTE OF PHYSICS, 335 EAST 45
ST., NEW YORK, N. Yo 10017. PCS5BOO

SUPPLEMENTARY NOTE: SPONSORED IN PART BY FEDERAL
AVIATION ADMINISTRATION. LIBRARY OF CONGRESS CARD
CATALOG NO. 72-96208* INTERNATIONAL STANDARD BOOK
NO* 0-88318-201-7o

DESCRIPTORS: (*SONIC BOOM, SYMPOSIA), ACOUSTICS,
sUPERSONIC FLIGHT, SHOCK WAVES, PROPAGATION,
sTRESS(PHYSIOLOGY)o HUMANS, ANIMALS, BEHAVIOR (U)

IDENTIFIERS: NOISE POLLUTION, RAY TRACING (U)

A MAJ0R ENVIRONMENTAL EFFECT OF SUPERSONIC FLIGHT
THAT SETS IT APART FROM OTHER AIRCRAFT OPERATIONS IS
THE SONIC BOOM& THE WAVE PATTERN THAT TRAVELS WITH
THE AIRCRAFT--RATHER LIKE THE BOW WAVE OF A SHIP--

SWEEPS OVER UNDERLYING AREAS AND MIMICS THE ADVANCING
SHOCK WAVE OF A MILD EXPLOSION. IMPELLED BY THE
PROSPECT OF CIVIL SUPERSONIC TRANSPORT (SST)
AIRCRAFT, THERE HAS BEEN A GREAT VOLUME OF RESEARCH
ON THE SONIC BOOM AND ITS EFFECTS, PARTICULARLY
DURING THE LAST DECADE* THE STATE-OF-THE-ART AS OF
1965 WAS SUMMED UP IN THE FIRST SONIC BOOM
SYMPOSIUM SPONSORED BY THE ACOUSTICAL SOCIETY
OF AMERICAs HELD IN ST* LOUIS@ 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 NOVEMBER 1970. THE 1970
SYMPOSIUM CONSISTED AGAIN OF A SERIES OF INVITED
PAPERS, FOR THE MOST PART OF A SURVEY NATURE. THE
AUTHORS WERE DRAWN FROM THE INTERNATIONAL COMMUNITY
OF RESEARCHERS ON SONIC BOOM AND ITS EFFECTS.
(AUTHOR) (U)

116
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UNCLASSIFIED

DUC REPORT BIBLIOGRAPHY SLARCH CONTROL NO. /LUM09

AD- 75& 784 13/2
STANFORD RESEARCH INST MENLO PARK CALIF

SUPPORT OF ENVIRONMENTAL PROGRAM
PLANNING. (U)

DESCRIPTIVE NOTE: FINAL REPT-,
OCT 72 391P MACKINJAMES L. ;SCHMIDT,

RICHARD A*

CONTRACT: NO001-72-C-O045, ARPA ORDER- 2 195
PROJ: NR-089-091, SRI-1878

UNCLASSIFIED REPORT

DESCRIPTORS: (oDEPARTMENT OF DEFENSE, *ENVIRUNMENT),
(*RESEARcH MANAGEMENT, ENVIRONMENT), SCI1ENTIFIC
RESEARCH, NATURAL RESOURCES, AIR POLLUTION, WATER
POLLUTION, HEAT, ECONOMICSo ELECTRIC POWER PRODUCTION,
ENERGY, STRATOSPHERE, EXHAUST GASESP PESTICIDES, NOISE,
SONIC BOOM, WEAPON SYSTEMS, MONITORS (U)

IDENTIFIERS: WASTE DISPOSAL, NOISE POLLUTION, OILS,
POLLUTION, REMOVAL, *POLLUTION, *RESEARCH MANAGEMENT,
ROCKET EXHAUST, SOLID WASTE DISPOSAL, HAZARDOUS
MATERIALS, LAND USE# THERMAL POLLUTION,
ELECTROMAGNETIC RADIATION HAZARDS, ENVIRONMENTS,
SURVEYS, ENVIRONMENTAL IMPACT S (U)

PRINCIPAL ENVIRONMENTAL PROBLEM AREAS OF IMPORTANCE
TO THE DEPARTMENT OF DEFENSE WERE IVENTIFIEU AND
POSSIBLE APPROACHES TO ADVANCED RESEARCH PROJECTS
DIRECTED TOWARD SOLUTIONS OF THESE PROBLEMS WERE
SUGGESTED TO PROVIDE PARTIAL SOURCE MATERIAL IN
SUPPORT OF DEFENSE ADVANCED RESEARCH PROJECTS
AGENCY'S RESEARCH PROGRAM PLANNING, TOPICS
REGARDING ENVIRONMENTAL IMPACT ANALYSIS, RESOURCES
MANAGEMENT, AIR QUALITY, WATER QUALITY, MATERIALS
HANDLING AND DISPOSAL, DATA MANAGEMENT AND SPECIAL
PROBLEMS wERE INDLUDED* FOR EACH TOPICI
INFORMATION WAS ORGANIZED ACCORDING TO STATtMENT OF
THE PROBLEM, STATE OF THE ART, PRESENT ACTIVITIES AND
ORGANIZATION, IMPLICATIONS FOR THE DOD, AND
RECOMMENDATIONS FOR FURTHER STUDIES* (AUTHOR) (U)

1 7
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOM09

AD- 756 787 20/1
UEUTSCHE FORSCHUNGS- UND VERSUCHSANSTALT FUER LUFT- UND

RAUMFAHRT E V AACHEN (WEST GERMANY)

CLOSED FORM SOLUTION FOR THE SONIC BOOM IN
A POLYTROPIC ATMOSPHERE, (U)

APR 72 8P STUFFRo I
REPTs NO. DFVLR-SONDERDRUCK-2Ei

UNCLASSIFIED REPORT

AVAILABILITY: PUB# IN JNLo OF AIRCRAFT, V9 N8
P5S6"562 AUG 72.

SUPPLEMENTARY NOTE: REVISION OF REPORT DATED 12 OCT
7,

DESCRIPTORS: (*SONIC BOOM, MATHEMATICAL ANALYSIS),

VELOCITY, WEST GERMANY, SHOCK WAVES, FLIGHT PATHS (U)
IDENTIFIERS: METHOD oF CHARACTERISTICS (U)

THE SONIC BOOM PROBLEM FOR TYPICAL AIRCRAFT

MANEUVERS IN A POLYTROPIC ATMOSPHERE IS SOLVED
ANALYTICALLY USING THE ANALYTIC METHOD OF

CHARACTERISTICS. THE LINEARIZED WAVE PROPAGATION,
WHICH SERVES AS INITIAL SOLUTION TO THE METHOD OF
CHARACTERISTICS, IS SOLVED FIRST. THE
CHARACTERISTIC METHOD IS MODIFIED TO ENCOMPASS THE
CASE OF AN ONCOMING STREAM WITH VARIABLE SOUND
VELOCITY, (AUTHOR MODIFIED ABSTRACT) (U)
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, /UOMOY

AD- 756 790 20/1 4/ 1
NATIONAL AERONAUTICAL ESTABLISHMENT OTTAWA (ONTARIO)

A DETERMINISTIC MODEL OF SONIC BOOM
PROPAGATION THROUGH A TURBULENT ATMOSPHERE. (U)

DESCRIPTIVE NOTE: AERONAUTICAL REPT.,
NOV 72 2qP LEEB, H. K, ;RIBNERHo

Se
REPTs NO. NAE-LR-566
MONITOR: NRC 12981

UNCLASSIFIED REPORT

DESCRIPTORS: (*SONIC BOOM, EQUATIONS OF MOTION),
ATMOSPHERIC MOTIONt TURBULENCE, SHOCK WAVES,
PROPAGATIONo PRESSURE, CANADA (U)

IDENTIFIERS: WAVE EQUATIONS (U)

THE PROPAGATION OF A WEAK NORMAL SHOCK WAVE THROUGH

A TUHBULENT ATMOSPHERE IS STUDIED IN TERMS OF AN

IDEALIZED MODEL. THE TURBULENT FIELD [S ASSUMED TO
BE WEAK AN': REPRESENTED BY THE SUPERPOSITION OF TWO
INCLINED SHEAR WAVES OF OPPOSITE INCLINATION TO THE
MEAN FLOW. THE RESULTING FLOW IS OF A CELLULAR
NATURE. THE CELLS ARE RECTANGULAR IN SHAPE AND THE
SENSE OF ROTATION OF THE FLOW ALTERNATES FRUM CELL TO
CELL. IF THE ANGLES MADE BY THE NORMAL OF THE

INCIDENT SHEAR WAVES WITH THE DJ'ýECTION OF THE MEAN
FLOW ARE GREATER THAN SOME CRITICAL VALUE AN
EXPONENTIALLY DECAYING PRESSURE WAVE IS GENERATED
BEHIND THE SHOCK. 'SPIKEDt OR ROUNDED' WAVEFORMS
ARE OBTAINED BY ADDING OR SUBTRACTING THIS PRESSURE

WAVE FROM THE STEADY STATE PRESSURE FIELD. AN
ILLUSTRATIVE EXAMPLE FUH A MEAN FLOW MACH NUMBER OF

1*O000 IS CONSIDERED. (AUTHOR) (U)

1 19
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOo /ZO09

A0- 757 273 20/1
TENNESSEE UNIV SPACE INST TULLAHOMA

FUNDAMENTAL RESEARCH ON ADVANCED TECHNIQUES
FOR SONIC BOOM SUPPRESSION. (U)

DESCRIPTIVE NOTE! FINAL REPToo
NOV 72 2OOP GEOTHERTB. H* ;PANTYD

S. ;CHAUDHURISo N. IKOHLsR* ;GRUSCmKAtM

CONTRACT: DOT-FA7OWA-2260
MONITOR! FAA-RD 73-'t

UNCLASSIFIED REPORT

DESCRIPTORS: (*SONIC BOOM, REDUCTION)t INTENSITY,
THEORY, AERODYNAMIC CONFI•aURATIONSt AIRFRAMES, WINGSv
EXHAUST NOZZLESt EXHAUST GASES SLOTTED FLAP$ (Ul

IDENTIFIERS: NOISE REDUCTION (U)

A MULTIPHASE THEORETICAL INVESTIGATION ON
PREDICTING AND ALLEVIATING SONIC BOOM INTENSITY IS

DESCRIBED. A NEW THEORY TO PREDICT SONIC BOOM
INTENSITY ON THE GROUND FROM WIND TUNNEL TESTS USING
NORMAL SIZE MODELS ;AS OPPOSED TO THE VERY SMALL
MODELS PRESENTLY USED) WAS DEVELOPED* A
RELATIVELY EASY METHOD TO DETERMINE AIRCRAFT CONTOURS
WITH DESIRABLE FINITE PRESSURE RISE TIMES IS

PRESENTED, AS IS A METHOD TO DETERMINE PHANTOM BODY
SHAPES WITH DESIRABLE PRESSURE RISE TIMES WHICH CAN A

BE SIMULATED BY HEAT ADDITION TO THE FLOW UPSTREAM OF
THE AIRCRAFT. IT IS SHOWN THAT A SLOTTED NOZZLE
ENGINE EXHAUST HAS THE UNIQUE CAPABILITY TO SHIFT 4

LIFT FROM THE SOLID SURFACE OF THE WING TO THE REGION
BEHIND THE WINGt WITH A RESULTING REDUCTION IN SONIC
BOOM INTENSITY* (U)

120
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DOC REPORT BIBLIOGRAPHY SARCH CONTROL NO- /ZOMO9

AD- 758 239 6/6 20/1
BUREAU OF SPORT FISHERIES AND WILDLIFE SEATTLE WASH WESTERN

FISH DISEASE LAS

EFFECT OF SONIC BOOM ON FISH (UI)

DESCRIPTIVE NOTE: FINAL HEPT,, A4
FEB 73 72P RUCKERROBERT S. .

pROJ: FAA-202-SS"OIS -I0

MONITOR? FAA-RD 73-29

UNCLASSIFIED REPORT

DESCRIPYORS: (*SONIC BOOM, *FISHES)* (*EGGS# FISHES),
(*ECOLOGY, FISHES), MORTALITY RATES,
EXPOSURE(PHYSIOLOGY) (U)

IDENTIFIERS; NOISE POLLUTION (U)

A PROGRAM WAS INITIATED TO STUDY THE EFFECT OF
SONIC BOOM ON FISH AND FISH EGGS DURING CRITICAL 4
STAGES OF DEVELOPMENT. DURING THE DEVELOPMENT OF
FISH EGGS THEY REACH A CRITICAL PERIOD WHERL THEY
BECOME SENSITIVE TO VIBRATION OR DISTURBANCE, THIS I
PROGRAM WAS DESIGNED TO DETERMINE IF THE DISTURBANCES
CAUSED BY SONIC BOOMS COULD HAVE A DETRIMENTAL EFFECT
DURING THIS PERIOD* IT CONSISTED OF BOTH FIELD AND
LABORATORY TESTS CONDUCTED AT SEVERAL NATIONAL
FISH HATCHERIES (NFM)t FISH EGGS FROM BOTH
TROUT AND SALMON WERE REARED IN THE NORMAL MANNER,

EXCEPT THAT WHEN THEY WE•t IN THEIR MOST CRITICAL .

PHASE OF DEVELOPMENT THEY WERE EXPOSED TO SOMIC BOOMS
PRODUCED BY MILITARY AIRPLAN'S. EGG AND FISH FRY
MORTALITIES FROM EXPOSED GROUPS OF EGGS #ER& COMPARED
TO THOSE FOR CONTROL GROUPS OF EGGS SPAWNED AT THE
SAME TIME. THESE COMPARISONS INDICATED THAT THE

SONIC BOOM EXPOSURE CAUSED NO INCREASE IN MORTALITY.
(AUTHOR ) lUl

1 21
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZAO09

AD- 760 720 13/13 20/1
NEW YORK UNIV BRONX DEFT OF AERONAUTICS AND
ASTRONAUTICS

EXPERIMENTAL-ANALYTIC DYNAMIC TECHNIQUES TO
DETERMINE ACOUSTIC RESPONSE TO SONIC BOOM
WITHIN STRUCTURES. (U)

DESCRIPTIVE NOTE: FINAL REPT- AUG 69-JUN 71,
JON 71 160P SLUTSKYoSIMON ;ARNOLUoLEE

REPT9 NO* NYU-AA-70"19
CONTRACT: oOT-FA69WA-;115
MONITOR: FAA-EQ 71-3

UNCLASSIFIED REPORT

DESCRIPTORS: (05UILDINGS, RESPONSE), (OSONIC BOOM@
TRANSIENTS)t MODELSISIMULATIONS)v ACOUSTICSt STRUCTURAL
PROPEHTIES, SIMULATION, POWER SPECTRAt SOUND
TRANSMISSION* COMPUTER PRO•iRAMS, NUMERICAL ANALYSIS (U)

IDENTIFIERS: *ACOUSTIC RESPONSE, 4ACOUSTIC WAVES,
*SPECTRA, COMPUTER AIDED ANALYSIS IU)

AN EXPERIMENTAL AND THEORETICAL PROGAM WAS
UNDERTAKCN TO DETERMINE THE TIME HISTORY OF THE
AIRBORNE PRESSURE AND THE CORRESPONDING ACOUSTIC AND
STRUCTURAL RESPONSE WITHIN ARCHITECTURAL STRUCTURES
DUE TO SONIC BOOM TRANSIENTS9 AND TO DETERMINE YHOSE
FEATURES OF SONIC BOOM SIGNATURE WHICH TEND TO SHAPE
THE INTERIOR ACOUSTIC WAVEFORM. A SIMPLE SONIC OOM
WAVE GENERATOR WAS BUILT IN WHICH SMALL SCALE MODELS
OF ARCHITECTURAL STRUCTURES WERE TESTED. THE
PHENOMENON OF 'SPIKING' OCCUHED AND WAS FOUND To
DEPEND ON THE RISE TIME OF THE INCIDENT OAVE, THE
WINDOW DIMENSIONS AND THE DISTANCE OF THE MICROPHONE
FROM THE WINDOW, INCREASE OF INCIDENT WAVE RISE
TIME WAS FOUND TORADICALLY ALTER THE HIGH FREQUENCY
CONTENT OF THE ROOM RESPONSE. ALTHOUGH A
COMPLETELY CLOSED STRUCTURE DID NOT GENERATL INTERNAL
PRESSURE SPIKES, IT WAS FOUND THAT THE WALL
ACCELERATION WAS DEPENDENT ON THE INCIDENT NAVE
PRESSURE. THEN IN RESPONSE TO FAST RISE 50NIC 800M
WAVES, A SIMPLE WALL COULD EXCITE SMALL OBJECTS, WITH
HIGH RESONANT FREQUENCY THAT MIGHT BE COUPLED TO THE
WALL, A GENERAL MATHEMATICAL PROCEDURE WAS
DEVELOPED TO CALCULATE SYSTEM TRANSFER FUNCTIONS FROM
MEASURED DATA. (AUTHOR) (U)
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AD- 761 495 11/2
WYLE LABS HUNTSVILLE ALA

EFFECTS OF REPETITIVE SONIC dOOMS ON GLASS

BREAKAGE* (U)

DESCRIPTIVE NOTE: FINAL REPTt
APR 72 2S2P WHITEoR, We

REPT" NO. wR-72-q'
CONTRACT; DOT-FA71WA-26'45
MONITOR: FAA-RD 72-"43

UNCLASSIFIED REPORT

DESCRIPTORS: (*GLASS, *SONIC BOOM), FATIGUE(HECHANICSI

FRACTJRE(MECHANICS), COMPUTER PROGRAMS, PRESSURE,

SIMULATION 4U)

IDENTIFIERS: *WINDOW GLASS, OVERPRESSUREo FORTRAN,

FORTRAN 4 PROGRAMMING LANGUAGE (U)

AN EXPERIMENTAL PROGRAM WAS CONDUCTED IN WHICH

FIFTY-EIGHT SQUARE PANES (EDGE LENGTHS OF 3 FT AND
4 FT) OF SINGLE STRENGTH WINDOW GLASS WERE EXPOSED

TO REPETITIVE SONIC BOOM ENVIRONMENTS IN ORUER TO

MEASURE RESPONSE CHARACTERISTICS, DYNAMIC STRENGTHS
AND CUMULAYIVE DAMAGE EFFECTS FUR RESIDENTIAL WINDOWS

CONTINUALLY EXPOSED TO SONIC BOOMS GENERATED BY
SUPERSONIC AIRCRAFT. (MODIFIED AUTHOR
ABSTRACT) (U)
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AD- 762 988 6/19
CIVIL AEROMEDICAL INST OK(LAHOMA CITY OKLA

SIMULATED SONIC BOOMS AND SLEEP: EFFECTS
OF REPEATED BOOMS OF 1.0 PSFp (u)

DEC 72 3 1 P COLLINStWILLIAM Et
IAMPiETROfP9 Fo

PROJ: FAA-AM-B-70-P5Y-2'4 FAA-AM-8-71-PSY-24
MONITOR: FAA-AM 72-35

UNCLASSIFIED HEPORT

DESCRIPTORS: 10SLEEP, *SONIC bOOM), NOISE,
STRESS(PHY!SIOLOGY)o ACCLIMATIZATION, PSYCHOPHYSIOLOGYs
AGING(PHYSIO).OGY? (u)

IDENTIFIERS:o *NOISE POLLUTION 0U1

EIGHT MALE SUBJECTS IN EACH OF THREE AGE GROUPS
(21-26t SO4~oS, 60-72 YEARS) SLEPT IN PAIRS IN THE
CAMI SONIC BOOM SIMULATION FACILITY FOR 21
CONSECUTIVE NIGHTS. THE FIRST FIVE NIGHTS WILRE
USED TO ACCLIMATE THE SUBJECTS (NIGHTS I AND 2)
AND TO OBTAIN BASELINE DATA (NIGHTS 3-S); THE
12 SUBSEQUENT NIGHTS (BOOM) INVOLVED THE HOURLY
PRESENTATION OF SIMULATED SONIC BOOMS AT AN
OVERPRESSURE LEVEL OF 1.0 P57 (AS THOUGH MEASURED
'OUTDOORS')l DURING FOUR ADDITIONAL NIGHTS
(RECOVERY) THERE WERE NO bOOM PRESENTATIONS.
ALL-NIGHT RECORDS OF EEC., EOG, EMG9 ECCC.
AND BSR WERE OBTAINED AND ANALYZED. N~ONE OF
THESE PHYSIOLOGICAL MEASURES SHOWED ANY STATISTICALLY
SIGNIFICANT EFFECT OF THE~ BOOM PRESENTATIONS ON
NIGHTLY SLEEP PATTERNS, (MODIFIED AUTHOR
ABSTRACT) (U)
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AD- 763 594 1 1/2 13/J 20/I
BOOZ-ALLEN APPLIED RESEARCH INC BETHESDA MD

STATISTICAL PREDICTION NOVEL FOR GLASS
BREAKAGE FROM NOMINAL SONIC BOOM LOADS. {U)

DESCRIPTIVE NOTE: FINAL REPT.,
JAN 73 216P HERSHEYROBERT L. !HIGGINS,

THOMAS He I

CONTRACT: DOT-FA72WA-2823
MONITOR: FAAA-RD 73-79

UNCLASSIFIED REPORT

DESCRIPTORS: (*BUILDINGS, GLASSo (*GLASS,
FAILUREIMECHANICS)T, 0SONIC BOOMo BUILDINGS),
CONFIGURATION, LOAOS(FORCES), STRESSES, PROBABILITY
DENSITY FUNCTIONS@ CRACKS, RANDOM VARIABLES (U)

IDENTIFIERSt WINDOWS, OVERPRESSURE# BREAKAGE, COMPUTER
AIDED ANALYSIS (U)

A STATISTICAL MODEL WAS DEVELOPED WHICH CAN BE USED
To ESTIMATE THE PROBABILITY OF GLASS BREmKAGE FROM
SONIC BOOMS AS A FUNCTION OF THEIR NOMIN'AL
OVERPRESSURE. OTHER PARAMLTERS WHICH CAN B TAKEN
INTO ACCOUNT IN BREAKA4E PRO0ABILITY CALCULAT1ONS
WITH THIS MODEL INCLUDE WINDOW SIZEv AIRCRAFT VECTOR,
BOOM DURATIONt AND WHETHER THE GLASS WAS PREVIOUSLY
IN GOOD CONDITION OR CRACKED* A MODEL WINDOW
POPULATION HAS BEEN DEVISED FROM AVAILABLE DATA WHICH

INCLUDES THE DISTRIBUTIONS OF DYNAMIC AMPLIFICATION -4

FACTORS AND BREAKING PRESSURES FOR 5EVEN WINDOW
TYPES* PROVISION HAS BOEN MADE IN THE MODEL TO
TREAT ,61% OF THE WINDOW POPULATION AS CRACKED
GLASS. FROM COMPUTER GENERATION OF HISTOGRAMS FROM
TEST DATA, THE DISTRIBUTION OF BOTH SONIC BOOM
STRESSES AND GLAS5 STRENGTHS WERE FOUND TO kEL
LOGNORMAL. BY USE OF THE MODEL, IT WAS ESTIMATED
THAT THERE WOULD BE 1.1 BREAKS PER MILLION PANES IN
GOOD CONDITION BOOMED AT A NOMINAL OVERPRESSURE OF 1
PSF. THIS ESTIMATE AGREES WELL WITH SONIC BOOM
CLAIMS DATA. (AUTHOR) (U)
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AD" 766 326 6/19
MAN-ACOUSTICS AND NOISE INC SEATTLE WASH

THE EFFECT OF SIMULATED SONIC BOOM RISE
TIME AND OVERPRESSURE ON
ELECTROENCEPHALOGRAPHIC 4AVEFORMS AND
DISTURBANCE JUDGMENTS. IU)

DESCRIPTIVE NOTE: FINAL REPT.,
JUL 73 39P MABRYoJo Eo iPARRYH* Jo

I jL

REPT. 140. MAN1' l0
CONTRACT; DOT-i"A73WA-3213
PROJ: FAA-202-SS-OI4- |1

MONITOR: FAA-RD 73-115

UNCLASSIFIED REPORT

DESCRIPTORS; (OELECTROENCEPHALOGRAPHYt *SONIC SOOM),
(*NOISE# *SLEEP)s SIMULATION, STRESS(PHYSIOLOGYI,
AIRCRAFT NOISEt JET AIRCRAFT (U)

THE THREE MAIN OBJECTIVES OF THIS STUDY WERE AS
FOLLOWS' OETERNINL THL FEASI5ILiTY OF
INVESTI(iATING EFFECT OF SIMULATED SONIC BOOMS ON SOME

SLEEP PATTERNS OF PERSONS UNDERGOING ROUTINE V

ELECTROENCEPHALOGRAPHIC (EEGI EXAMINATIONS;
DETERMINE THE EXTENT THAT EEG WAVEFORMS ARE ALTERED
BY THE SIMULATED SONIC BOOMS; AND OBTAIN
*DISTURBANCE•' JUDGMENTS AS A FUNCTION OF THE
SIMULATED BOOM NOISES. RESULTS WERE OBTAINED PROMm
FIFTY (50) SUBJECTS OF BOTH SEXES WITH AGES
RANGING FROM IS TO 72 YEARS OF AGE. OATA W4A5
RELEVANT TO RESTING, DOZING, OR LIGHT SLEEP, THE
EEG WAVEFORMS FOR RESTING OR DOZING PERSONS WAS NOT
CHANGED BY THE SIMULATED BOOM NOISES. IN GENERAL,
THE SUBJECTS WERE NOT, 'DISTURBEDi, BY THE 5IMULATED
DOOMS. NINETY-TWO 192) PERCENT OF THE SUBJECTS
REPORTED NO# ODISTURBANCEt, TO ANY OF THL SIMULATED
BOOMS PRESENTED. TWO RISE TIMES OF 1S AND 7 MS
WERE EMPLOYED WITH OVERPRESSURES RANGING FROM 0,94 TO
2.,5 PSF. (AUTHOR) U)

I.
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AD- 767 'S' 13/13 20/1 11/2
FEDERAL AVIATION ADMINISTRATION WASHINGrON U C SYSTEMS
RESEARCH AND DEVELOPMENT SERVICE

A POTENTIAL DESIGN WINDOW FOR SUPERSONIC
OVERFLIGHT BASED ON THE PERCEIVED LEVEL
(PLD8) AND GLASS DAMAGE PROBABILITY OF
SONIC BOOMS. (U)

DESCRIPTIVE NOTE: FINAL REPTv,
AVG 73 28P HIGGINS#THOMAS H. I

CARPENTERoLARRY K. ;

REPT. NO. FAA-RD-73-116

UNCLASSIFIED REPORT

DESCRIPTORS: (OGLASS, DAMAGE), (*SUPERSONIC FLIGHT,
*SONIC BOOM), JET PLANE NOISE, PRESSURE, SONIC FATIGUE,
ACOUSTICS, TOLERANCES(PHYSIOLOGY) iU)

IDENTIFIERS: WINDOW GLASS, OVERPRESSURE, SOUND
PRESSURE, DESIGN CRITERIA (U)

A POTENTIAL DESIGN WINDOW FOR SUPERSONIC OVERFLIGHT
BASED ON THE PERCEIVED LEVEL (PLDO) 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 IS DISCUSSED AND COMPARED WITH THE FOURIER
TRANSFORM COMPUTER PROGRAM CALCULATIONS OF PEASE
BASED ON THE THEORY OF ZEPLER AND HAREL. THE
RESULTING ESTIMATED PERCEIVED LEVELS ARE IN GOOD
AGREEMENT IoE., WITHIN I TO 2 PLOU oF EACH OTHEk
IN THE IMPORTANT POTENTIAL CERTIFICATION OR DESIGN
WINDOW THAT I5 IN THE 90 TO I0 PLOB RANGE.
-THES PERCEIVED LEVELS ARE SHOWN TO BE ACCEPTABLE.
TO 95 TO 100 PERCENT OF THE PEOPLE EXPOSED TO THEM.
"(MODIFIED AUTHOR ABSTRACT) (U)
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AD- 768 8'7 20/1
FEDERAL AVIATION ADMINISTRATION WASHINGTON 0 C OFFICE OF
SYSTEMS ENGINEERING MANAGEMENT

ENGINEERING AND DEVELOPMENT PROGRAM PLAN
AIRCRAFT NOISE AND SONIC BOOM. (U)

JUN 73 38P
REPT. NO* FAA-ED-20-2

UNCLASSIFIED REPORT

DESCRIPTORS: i*AIRCRAFT NOISEt ACOUSTIC IMPEDANCE), JET
PLANE NOISEs SONIC BOOM, ENGINE NOISEs
STRESS(PHYSIOLOGY)o TOLERANCES(PHYSIOLOGY), LAW,

PLANNING (u)
IDENTIFIERS: NOISE, NOISE EXPOSURE, NOISE REDUCTIONs

NOISE REoUCTION, NOISE POLLUTION, ENVIRONMENTAL NOISE
EXPOSURE MEASUREMENT (U)

THE REPORT DESCRIBES A PROGRAM PLAN UESIGNED TO
PROVIDE A DATA BASE FROM WHICH TO DEVELOP RULE MAKING
FOR CONTROL AND ABATEMENT OF AIRCRAFT NOISE AND SONIC
BOOM- PRiMARY OBJECTIVES ARE TO MINIMIZE THE

ENVIRONMENTAL IMPACT OF AIRCRAFT GENERATED NOISE AND
SONIC BOOM AND TO DEVELOP PREDICTIONo REDUCTION AND
CERTIFICATION CRITERIA FOR ALL CATEGORIES OF
AIRCRAFT* DEVELOPMENT ACTIVITIES CURRENTLY IN
PROGRESS PLUS PROGRAMS PLANNED FOR A PERIOD OF
APPROXIMATELY FIVE YEARS ARE DESCRIBED$( AUTHOR ) l U
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AD- 768 8S3 6/19 6/6
TEER (JAMES G) AND CO COLLEGE STATION TEX

STUDIES OF THE EFFECTS OF SONIC BOOM ON
BIRDS. (U)

DESCRIPTIVE NOTE: FINAL REPT. I MAR-15 AUG 73,
SEP 73 90P TEERvJAMES G& ;TRUETTmJOE

C,
PROJ FAA-202-55q-OI5
MONITOR: FAA-RD 73-m1B 48

UNCLASSIFIED REPORT

DESCRIPTORSI (*SONIC BOOMt *BIRDS),
REPROUUCTION(PHYSIOLOGY)o GROWTHiPHYSIOLOGY~i MORTALITY
RATES, SURVIVAL(PERSONNEL)t AIRCRAFT NOISE, AIRPORTS (UI

A FIELD STUDY WAS CARRIED OUT NEAR GLEN RCSE,
TEXAS To TRY TO DISCOVER IF OCCURRENCE OF SONIC
BOOMS CREATED BY OVERFLYING AIRCRAFT WAS ADVERSELY
AFFECTING REPRODUCTION OF WILD BIRDS. SEVERAL
MEASURES OF REPRODUCTION SUCCESS IN MOURNIN% DOVES,
MOCKINGBIRDS, CARDINALSb AND LARK SPARROWS WERE
COMPARED BETWEEN A TEST AkEA AND A CONTROL AREA. I
THE TEST AREA WAS SUBJECT TO SONIC BOOM OCCURRING

TWO OR THREE TIMES A WEEK; THE CONTROL AREA WAS
ESSENTIALLY FREE FROM SONIC BOOM DISTURBANCE. IN I
THE FINAL ANALYSIS, THE AUTHORS COULD FIND NO
EVIDENCE THAT SONIC BOOM dISTURBANCE AFFeCTLD PHASES I
OF BIRD REPRODUCTION STUDIES IN THE PROGRAM.
STUDIES OF THE EFFECTS OF PRESSURE ON GROWTMH,
REPRODUCTION AND MORTALITY OF 60WHIIL (UAIL vERE
MADE IN THE LABORATORY WITH EQUIPMENT DESIGNED TO

DELIVER PRESSURE TREATMENTS UNDER CONTROLLED
CONDITIONS. RESULTS OF THESE EXPERIMENTS SHOWED
THAT THE PRESSURES HAD NO EFFECTS ON HATCHING
SUCCESS, GROWTH RATES, OR MORTALITY- (MODIFIED
AUTHOR ABSTRACT) (U)
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AD- 769 970 20/1 1/3

DEFENSE UOCUMENTATION CENTER ALEXANDRIA VA

ENVIRONMENTAL POLLUTION: NOISE POLLUTION -

SONIC BOOM. (U)

DESCRIPTIVE NOTE: REPORT BIBLIOGRAPHY APR 59gFEB 73.

NOV 73 179P
REPTs NOt UDC-TAS-73-74

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SUPERSEDES AD-722 910.

DESCRIPTORS: I#SONIC BOOM, *BIBLIOGRAPHILESI,
(*JET AIRCR4FT, *NOISE POLLUTION), SUPERSONIC
AIRCRAFT, JET TRANSPQRT PLANES, PUBLIC OPINION,
PSYCHOACOUSTICSo LAW, JET PLANE NOISE, SHOCK
WAVES, ABSTRACTS (U)

THE REFERENCES IN THE BIBLIOGRAPHY COVER A AIDE
RANGE OF THE PARAMETER OF SONIC BOOM AND NOISE
POLLUTION, AS WELL AS DAMAGES CAUSED BY IT.

CORPORATE AUTHOR/MONITORING AGENCY, i
SUBJECT* AND PERSONAL AUTHOR INDEXES ARE
INCLUDEU. iAUTHOR) (U)

-.g
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AD- 771 274 1/3 20/i
BOEING COMMERCIAL AIRPLANE CO SEATTLE WASH

SONIC BOOM LITERATURE SURVEY. VOLUME Ile

CAPSULE SUMMARIES. (U)

DESCRIPTIVE NOTE: FINAL REPT. JUN 72-SEP 73,

SEP 73 3 H4P RUNYANLARRY J. ;KANLt
EDWARD Ji

REPT, NO. D6-"1292-2
CONTRACT: DOT-FA72WA-3037
MONITOR: FAA-RD 73-129-VOL-2

UNCLASSIFIED REPORT

DESCRIPTORS: *SONIC BOOM, *LITERATURE SURVEYS,
SOUND TRANSMISSIONO JET PLANE NOISE, JET AIRCRAFT,
RESPONSEIBIOLOGY), THRESHOLDSIPHYSIOLOGY),

ANIMALS (U)

THE PURPOSE OF THE REPORT IS YO PROVIDE A REFERENCE
FOR INVESTIGATORS IN ThE FIELD OF SONIC tOOM TO HELP
IN ELIMINATING POSSI1LE DUPLICATION OF FUTURE EFFORTS
BY COMPILING IN ONE DOCUMENT THE RESULTS OF ALL

PUBLISHED SONIC BOOM INVESTIGATIONS, VOLUME 2

CONSISTS OF A COMPREHENSIVE ANNOTATED REFERLNCE OF
ALL SONIC BOOM STUDIES IN THE FORM OF CAPSULE
SUMMARIES* EACH CAPSULE SUMMARY CONTAINS A
COMPLETE REFERENCE OF THE PAPER, A STATEMENT OF ITS

PURPOSE, A SUMMARY OF SICANIFICANT RLSULTS, A
COMPARISON OF THE WORK WITH QTHER SIMILAR PAPERS, AND
AN EVALUATION OF THE PAPER. SUBJECT AND AUTHOR
INDEXES ARE GIVEN AT THE END OF THE REPORT.
(MODIFIED AUTHOR ABSTRACT) (U)
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AD- 773 382 20/1 1/3

BOEING COMMERCIAL AIRPLANE CO SEATTLE WASH

SONIC BOOM LITERATURE SURVEY. VOLUME I*

STATE OF THE ART. IU)

DESCRIPTIVE NOTE: FINAL REPT. JUN 72-SEP 73,

SEP 73 173P RUNYANtLARRY J. ;KANE,

EDWARD J9 1

REPT. NOo D6"-1 2 9 2 -1

CONTRACT: DOT-FA72WA-3039
PROJ: FAA-202-554-'1O5

MONITOR: FAA-RD 73-129-1

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO AD-771 274.9

DESCRIPTORS: *SONIC OOM, el.ITERATURE SURVEYS,

STATE OF THE ARTt THRESHOLDS(PHYSIOLOGY)t

SOUND TRANSMISSION, JET PLANE NOISE,

RESPONSE(BIOLOGY), ANIMALS (U)

THE REPORT PROVIDES A REFERENCE FOR INVESTIGATORS

IN THE FIELD OF SONIC BOOM TO HELP IN ELIMINATINb

POSSIBLE DUPLICATION OF FUTURE EFFORTS BY COMPILING

IN ONE DOCUMENT THE RESULTS OF ALL PUBLISHED SONIC

BOOM INVESTIGATIONS, THE REPORT CONTAINS A SUMMARY

OF THE CURRENT STATE OF THE ART. ITS PURPOSt. 1S TO

ACQUAIN4T THE READER WITH THE SUBJECT IN SUFFICIENT
')EPTH TO ALLOW EVALUATION OF SUBSEQUENT TECHNICAL

WORK OR THE COMPLETION OF CURRENT UNFINISHED

INVESTIGATIONS@ FUNDAMENTAL CONCEPTS, IDEASP AND

STUDY RESULTS OF SONIC BOOM WORK IN THE AREAS OF

GENERATION, PROPAGATION, MINIMIZATION, HUMAN RESPONSE

AND SOCIAL CRITERIA, STRUCTURAL RESPONSEt ANIMAL

RESPONSE, THRESHOLD MACH NUMBER, SIMULATION

METHODS, AND INSTRUMENTATION TECHNIQUES ARE

SUHMARIZED@ ASPECTS OF SONIC BOOM THAT NEED

FURTHER RESEARCH ARE ALSO IDENTIFIED@ (MODIFIED

AUTHOR ABSTRACT) (U)
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AD- 773 461 6/19
CIVIL AEROMEDICAL INST OKLAHOMA CITY OKLA

SONIC BOOM STARTLE EFFECTS--REPORT OF A
FIELD STUDY, (U)

JUL 73 20P THACKRAYRICHARD I.
RYLANDERsRAGNAR ;TOUCHSTONER. MARK

MONITOR: FAA-AM 73-1I

UNCLASSIFIED REPORT

DESCRIPTORS: *SONIC BOOMo *NOISE POLLUTION,
AVIATION MEDICINE, PSYCHOPHYSIOLOGY, SOUND,
STIMULATION, REACTION(PSYCHOLOGY),
STRESS(PHYSIOLOGY)o THRESHOLDS(PHYSIOLOGY)b
SWEDEN, FEMALES (U)

IDENTIFIERS: *STARTLE RESPONSE (U)

THE STUDY REPORTS THE RESULTS OF A SONIC BOOM FIELD
STUDY CONDUCTED IN SWEDEN DURING OCTOBER 1972,
TEN FEMALE SUBJECTS WERE TESTED INDOORS ON EACH OF
SIX DAYS* TWO AGE GROUPS WERE STUDIED: 20-35
AND 50-65 YEARS* FIGHTER AIRCRAFT FLYING AT VARIOUS
HEIGHTS OVER THE TEST SITE PRODUCED BOOMS WITH
OUTDOOR OVERPRESSURES RANGING FROM 60-640 N/SQ*Mo
THE NUMBER OF BOOMS EXTENDED FROM 6 TO 13 PtR UAY.

SUBJECTS PERFORMED INDOORS ON AN ARM-HAND
STEADINESS TASK* THE RESULTS INDICATED THAT
OUTDOOR OVERPRESSURES RANGING FROM 70-120 N/SQ*M,
(26-35 N/SQM* INDOORS) PRODUCED REFLEXIVE ARM-
HAND MOVEMENTS IN ABOUT 1U PER CENT OF THE SUBJECTS.
BOOMS OF 300 N/SQ*.M (67 N/SQM. INDOORS)
AND GREATER PRODUCED RESPONSES IN ABOUT 75 PER CENT
OF THE SUBJECTS, BETWEEN THESE EXTREMES OF
OVERPRESSURE THERE WAS THE SUGGESTION OF A CRITICAL
OVERPRESSURE RANGE LYING BETWEEN 150-ISU N/SQvM,
(40Q46 N/Sc*M, INDOORS) IN WHICH AN ABRUPT

INCREASE IN STARTLE RESPONSE OCCURRED. (MODIFIED
AUTHOR ABSTRACT) (U)
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AD- 775 095 1/2 20/1 1/3
TORONTO UNIV (ONTARIO) INST FOR AEROSPACE STUDIES

A NUMERICAL STUDY OF THE EFFECTS OF AIRCRAFT
MANOEUVERS ON THE FOCUSSING OF SONIC BOOMS,

CU

JUL 73 119P ONYEONWURONALD O. 1 4
REPT. NO* UTIAS-192
CONTRACT: AF-AFOSR-1885-70
PROJ: AF-9783
TASK: 978306
MONITOR: AFOSR TR-74-0181

UNCLASSIFIED REPORT

DESCRIPTORS: *JET AIRCRAFT# *FLIGHT MANEUVERS#
eSONIC BOOM, *FOCUSING, SHOCK WAVES, ACOUSTIC
BEAMSo RAY TRACING, ATMOSPHERE MODELS,
MATHEMATICAL MODELS, CANADA (U)

THE EFFECTS OF AIRCRAFT MANEUVERS ON THE FOCUSING
OF SONIC BOOMS ARE INVESTIGATED FOR A MODEL
ATMOSPHERE WHICH IS PIECEWISE LINEAR IN WINU AND
SOUNU SPEEDS, AND PIECEWISE CONSTANT IN WIND

DIRECTION, RAY-TUBE AREAS ANU TRAJECTORIES ARE
OBTAINED IN CLOSED FORM FOR A REAL ATMOSPHERE WITH
WINDS AND AIRCRAFT IN ARBITRARY MANEUVERS, A
MATHEMATICAL FORMALISM IS DEVELOPED FOR IDENTIFYING
THE FOCUSING RAY IN GENERAL MANEUVERSo LEADING TO A
DIRECT AND ACCURATE DETERMINATION OF THE CAUSTIC
SURFACE GROUND INTERCEPT, THE ALGORITHMS DERIVED
IN THE ANALYSIS COMPLEMENT THOSE OF HAYES TO FORM
THE BASIS FOR A COMPUTER PROGRAM FOR PREDICTING SONIC
BOOM PROPERTIESo THORE APPEARS TO BE A TEN-FOLD
REDUCTION IN COMPUTING TIME AS COMPARED WITH THE
HAYES-14AEFELI PROGRAM. (MODIFIED AUTHOR
ABSTNACTI (U)
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AD" 775 55S 1/1 1/3
CORNEL.L UNIV ITHACA N Y

THE DESIGN OR OPERATION OF AIRCRAFT TO

MINIMIZE THEIR SONIC BOOM, iU) I

73 lOP SEEBASSA, Rs I

UNCLASSIFIED REPORT -4

AVAILABILITY. PAPER COPY AVAILABLE FROM A1AA, 1290 -Ai
AVENUE OF THE AMERICASt NEW YORK, NoY.
100199

SUPPLEMENTARY NOTE: PRESENTED AT AIAA AIRCRAFT DESIGN,

FLIGHT TEST AND OPERATIONS MEETING (5TH) ST.
LOOISt Mo.1 6-8 AUG 73e PAPER NO 73-817.

DESCRIPTORS; *SUPERSONIC AIRCRAFT, *SONIC BOOM,

*NOISE REDUCTION, SHOCK WAVESP AERODYNAMIC

CONFIGURATIONSo SUPERSONIC FLIGHT, OVERPRESSURE (U)

IDENTIFIERS: *DESIGN CRITERIA (U)

MEANS OF REDUCING OR ELIMINATING THE SONIC 00M 3

THROUGH AERODYNAMIC DESIGN OR AIRCRAFT OPERATION ARE

DISCUSSED. THESE INCLUUE DESIGNING AIRCRAFT To

MINIMIZE OR ELIMINATE CERTAIN FEATURES OF THE
OVERPRESSURE SIGNATUREt OPERATING AIRCRAFT AT

SLIGHTLY SUPERSONIC SPEEDS SO THAT THE SONIC 80M
DOES NOT REACH THE GROUNDt AND SEEKING REDUCTIONS
THROUGH THE HIGH ALTITUDEHIb.H SPEED FLIGHT

CONDITIONS OF HYPERSONIC TRANSPORTS* A SIMPLE
COMPUTER pROGRAM HAS BEEN DEVELOPED THAT DETERMINES

THE AREA DEVELOPMENT OF THE •QUIVALENT BODY OF
REVOLUTIONN REQUIRED TO MINIMIZE VARIOUS SONIC BOOM

SIGNATURE PARAMETERS* (AUTHOR) 1U) -

)
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AD- 776 136 6/5 6/19

CIVIL AEROMEDICAL INST OKLAHOMA CITY OKLA

AVIATION MEDICINE TRANSLATIONS: ANNOTATEU

BIBLIOGRAPHY OF RECENTLY TRANSLATED MATERIAL*
VIII, (U)

DEC 73 14P CONSTANTtGEEGORY No *

GOULDEND* Re IGRIMMoE* JEAN 1

PROJI FAA-AM-A-73-PSY-3
3, FAA-AM-D-7Q-PSY-33

MONITOR: FAA-AM 73-19 J

UNCLASSIFIED REPORT .1

SUPPLEMENTARY NOTE: SEE ALSO REPORT DATED MAY 72, AD-

747 125, I

DESCRIPTORS: *AVIATION MEDICINEo *BIBLIOGRAPHIES&

TRANSLATIONS, STRESS(PHYSIOLOGY)p VESTIBULAR

APPARATUSo CARDIOVASCULAR SYSTEM, NYSTAGMUS,

PERFORMANCEtHUMAN), CARBON MONOXIDE# BLOOD,

VISION# SONIC BOOM. AVIATION SAFETY (U)

AN ANNOTATED BIBLIOGRAPHY OF TRANSLATIONS OF

FOREI0N-LANGUAGE ARTICLES IS PRESENTEDe THE 22

LISTEO ENTRIES ARE CONCERNED WITH STUDIES OF

EQUILIBRATION TESTSp VESTIBULAR FUNCTION, OPTOKINETIC

NYSTAGMUS, ELECTRONYSTAGMOGRAPHYj CARDIOVASCULAR

REACTIONS To NOISE STRESS, STRESS AND PERFORMANCE#

APTITUDES FOR FLYING, FACIAL RECONSTRUCTION

TECHNIQUES IN THE IDENTIFICATION OF HUMAN REMAINS

FROM ACCIDENTS, ATTITUDES AND PERFORMANCE OF AIR y;

TRAFFIC CONTROLLERS, TECH1NIQUES FOR uETERMININ6

LEVELS OF CARBON MONOXIDE IN THE BLOOD, N0IE,

VISIONt CARDIOLOGY, FLIGHY SAFETY, AND ANIMAL

RESPONSES TO SONIC 800MSe PROCEDURES FOR OBTAINING

COPIES OF THE TRANSLATIONS ARE INCLUDED.

AUTHOR (U)
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AD- 777 581 6/19
FEDERAL AVIATION ADMINISTRATION WASHINGTON U C OFFICE OF
AVIATION MEDICINE

A COMPARISON OF THE STARTLE EFFECTS
RESULTING FROM EXPOSURE TO TWO LEVELS OF

SIMULATED SONIC BOOMS, (U)

DEC 73 1IP THACKRAYRICHARD I.
TOUCHSTONEoROBERT Me ;BAILEYPJOE Po ; -!

REPT. NO. FAA-AM-73-16

UNCLASSIFIED REPORT

DESCRIPTORS: *SONIC BOOM, PSYCHOMOTOR FUNCTIONS,
STRESS(PHYSIOLOGY), RESPONSE(UIOLOGY),
PERFORMANCE(HUMAN), HEART, EYE, GALVANIC
SKIN RESPONSE, REFLEXES, NOISE, AUTONOMIC NERVOUS
SYSTEM (U)

IDENTIFIERS: *STARTLE RESPONSES, NOISE POLLUTION,
HEART RATE (U)

SUBJECTS WERE EXPOSED INDOORS TO SIMULATED bONIC
BOOMS HAVING OUTSIDE OVERPRESSURE$ OF SO ANU ISU N/
SQ Me RISE TIMES WERE HELL CONSTANT AT 5o5 MSECS9
IN ADDITION TO THE OUTSIDE MEASUkEMENTS, INSIDE
MEASURES OF DBLIN AND 0BA WERE ALSO OBTAINEU.
SUBJECTS ATTEMPTLP TO HOLD A HAND-STEADINESS DEVICE
ON TARGET DURING BOOM EXPOSURE AND AMPLITUDE OF THE
ARM-HAND STARTLE RESPONSE WAS DETERMINED.
RECORDINGS WERE ALSO OBTAINEU OF THE SKIN
CONDUCTANCE AND HEART-RATE RESPONSES AS WELL AS THE

EYE-BLINK REFLEX. ALTHOUGH THE 60 N/SQ H BOOM
PRODUCED SLIGHT ARM-HAND STARTLE RESPONSES IN A SMALL
PERCENTAGE OF SUBJECTS, THE FREQUENCY OF THLSE
RESPONSES WAS SIGNIFICANTLY GREATER TO THE HIGHER
BOOM LEVEL* TENTATIVE CONCLUSIONS ADVANCED THAT
SONIC BOOMS EXPERIENCED INDOORS MAY CAUSE SLIGHT ARM-

HAND STARTLE RESPONSES WHICH COULD HAVE ADVERSE
EFFECTS ON OCCUPATIONAL TASKS IN WHICH ARM-HAND
STEAD!NESS IS THE PRINCIPAL SKILL REQUIRED, BUT THAT
IT SEEMS UNLIKELY THESE HESPONSES WOULD SIGNIFICANTLY
IMPAIR PERFORMANCE ON LESS SENSITIVE PSYCHOMOTOR
TASKS. (MODIFIED AUTHOR AbSTRACT) (U)

1 37
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, /ZOM09

AD- 778 2q2 20/1
TORONTO UNIV (ONTARIO) INST FOR AEROSPACE STUDIES

RECENT DEVELOPMENTS IN SONIC-BOOM
SIMULATION USING SHOCK TUBES, (U)

APR 73 ISP GOTTLIEBJo Jo IGLASS)eI
I.

CONTRACT: AF-AFOSR-2274-72
PROJ: AF-9783
TASK: 978306
MONITOR: AFOSR TR-7 4-0613

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN CANADIAN JNL, OF

PHYSICS, V52 N3 P207-218 1979.

!.JPPLEMENTARY NOTE: TEXT IN ENGLISH; SUMMARIES IN
ENGLISH AND FRENCH*

DESCRIPTORS: *SONIC BOOM, *SIMULATORS, *SHOCK
TUBES, STRUCTURES, GAS DYNAMICS, ACOUSTICS, OAVE
PROPA4ATION, COMMUNITY RELATIONS, CANADA (U)

IDENTIFIERS: PYRAMIDAL STRUCTURE (U)

GASDYNAMIC AND ACOUSTIC ANALYSES WERE PERFORMED IN
ORDER TO PROVIDE GREATER INSIGHT ;NTO THE OPERATION
OF SONIC-BOOM SIMULATORS UTILIZING SHOCK-TUdE

DRIVERS. THREE BASIC SHOCK TUBES WERE CONSIUERED$
EACH HAD A PYRAMIDAL DRIVER JOINED AT THE DIAPHRAGM
STATION TO A PYRAMIDAL CHANNEL OF THE SAME DIVERGENCE
ANGLE (PYRAMIDAL SHOCK TUBE)o OR OF A DIFFERENT
ANGLE, OR JOINED TO A CONSTANT-AREA CHANNEL.
CLASSICAL ACOUSTIC THEORY WAS APPLIED TO OBTAIN NEW
ANALYTICAL SOLUTIONS TO DESCRIBE THE WAVE MOTION IN
SUCH FACILITIES, IN AGREEMENT WITH EXPERIMENTAL DATA,
IN ADDITION, A DETAILED STUDY OF THE NONLINEAR
GENERATION AND PROPAGATION FEATURES OF THE N WAVE
WAS MADE FOR THE IMPORTANT AND PRACTICAL CASE OF THE
PYRAMIDAL SHOCK TUBE. THE WORK DESCRIBED ABOVE I5

OF CURRENT INTEREST AS SHOCK-TUBE-TYPE FACILITIES ARE
IN PRESENT USE IN FRANCE9 GERMANY, ENGLAND. THE
UNITED STATES, AND CANADA TO ASSESS SOCIETAL

PROBLEMS ASSOCIATED WITH SONIC BOOMe (AUTHOR) (U)

138
UNCLASSIFIEU /ZDMO9

.~ - ~,-. .- ,



UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SLARCH CONTROL NOo /ZOM09

AD- 779 S1I 201U1 13
ADVISORY GROUP FOR AEROSPACE RESEARCH AND DEVELOPMENT
PARI1 (FRANCE)

NOISE MECHANISMS. (u)

DESCRIPTIVE NOTE: CONFERENCE PROCEEDINGS NO* 131,
74 376P

REPT. NO. AGARD-CP-131

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PRESENTED AT THE FLUID DYNAMICS
PANEL SPECIALISTS* MEETINGe BRUSSELS, 19-21 5EP
73o NATO FURNISHED*

DESCRIPTORS: *AERODYNA4IIC NOISE, *MEETINGS, JET
ENGINES, 5ONIC BOOM, NOISE REDUCTION, SHOCK WAVES,
VORTICES, PHYSIOLOGICAL EFFECTS (U)

THIS SPECIALISTSt MEETING WAS HELD TO FOLLOW ON THE
MEETING ON 'AIRCRAFT ENGINE NOISE AND SONIC

BOOM', HELD JOINTLY WITH THE PROPULSION AND
ENERGETICS PANEL iN MAY 1969. EMPHASIS ON
THIS OCASSION WAS ON THE FUNDAMENTAL PROBLEMS OF
NOISE GENERATION AND ATTENUATION; MAIN ASPECTS
CONSIDERED WERE NOISE GENERATION AND DAMPING,
COMBUSTION AND JET NOISE, SONIC BOOM THEORY AND NOISE
DUE TO BOUNDARY AND SHEAR LAYER EFFECTS@ THE
MEETING CONCLUDED WITH A ROUND TABLE DISCUSSION. (U)

1 39
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DDC REPORT BIBLIOGRAPHY SLARCH CONTROL NO. /ZOMO9

AD- 7aD 050 6/6
FEDERAL AVIATION ADMINISTRATION WASHINGTON 0 C SYSTEMS
RESEARCH AND DEVELOPMENT SERVICE

THE RESPONSE OF SONGBIRUS TO THE SEISMIC

COMPRESSION WAVES PRECEDING SONIC BOOMS. (U)

DESCRIPTIVE NOTE: FINAL REPT##
MAY 74 ZP H14GINS#THOMAS He

REPT, NO* FAA-RD-74-78
PROJ: FAA-202-5S'-OI5

UNCLASSIFIED REPORT

DESCRIPTORS: 'BIRDS, *SONIC BOOM, *SEISMIC WAVES,
WILDLIFE, RESPONSE(BIOLOGY), AUDIO TAPESP
TEST METHOOS, TEST EQUIPMENT# RECORDING SYSTEMS,
SOUND, SUPERSONIC AIRCRAFT9 JET PLANE NOISE (U)

IDENTIFIERS: *ANIMAL BEHAVIOR, NOISE
POLLUTION (U)

AMONG THE ENVIRONMENTAL ANO OPERATIONAL PROBLEMS
STUDIED DURING THE PROGRAM WERE THE EFFECTS OF THE
SONIC BOOMS ON WILDLIFE* IN ADDITION TO THE
CUSTOMARY SONIC BOOM OVERPRESSURE SIGNATURE
MEASUREMENTS, AUDIO TIPE RECORDINGS wERE MADE AT BOTH
OUTDOOR AND INDOOR MEASUREMENT SITES AND THESE WERE
STUDIED IN REALTION TO THE OTHER MEASURES OBTAINED9
ANALYSIS OF THE AUDIO TAPES DISCLOSED AN3
INTERESTING PHENOMENA. THE CONTINUOUS SONGS OF
BIRDS OF THE FIELD WERE COMPLETELY SILENCED 4 TO 8

SECONDS PRIOR To THE ARRIVAL OF THE AUDIBLE SONIC
BOOM- ADDITIONAL AUDIO R•cORDINGS9 MADE FOR THE
SPECIFIC PURPOSE OF VERIFYING THIS COMPLETE SILENCE
OF ALL SONGBIRDS 4 TO 6 SECONDS PRIOR TO THL ARRIVAL
OF THE SONIC BOOMWS AUDIBLE REPORT AND OVERPRE55URE

SIGNATURE MEASUREMENT, WERE IDENTICAL TO THE TIRST
OBTAINED, FURTHER STUDY DISCLOSED THAT THIS
RESPONSE OF SONGdIRDS COINCIOES WITH THE ARRIVhL OF
THE SEISMIC SIGNAL PROPAGATED THROUGH THE GROUND ANO
PRECEDING THL SONIC BOOM SHOCK WAVE BY 4 TO 8
SECONDS. IMODIFIED AUTHOR ABSTRACT) IU)
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AD- 781 899 20/1 13/13 1/2
ROYAL AIRCRAFT ESTAbLISHMENT FARNBOROUGH (ENGLAND)

THE RESPONSE OF SOME LEADED WINDOWS TO
SIMULATED SONIC BANGS@ (U)

DESCRIPTIVE NOTE: TECHNICAL REPTt
NOV 73 SIP PALLANToRo Jo

REPTo NO. RAE-TR-73111
MONITOR: DRIC BR-37827

UNCLASSIFIED REPORT

DESCRIPTORS: OWINDOWSp *SONIC BOOM* AERODYNAMIC
LOADSo DAMAGE ASSESSMENT, OVERPRESSUREl SUPERSONIC
AIRCRAFT, GREAT BRITAIN, DYNAMIC RESPONSE (U)

AN INVESTIGATION WAS MAUE INTO THE BEHAVIOR OF THE
LEAD FRAMEWORK, OR CALMES, IN LEADED-LIGHT WINDOWS
DUE TO REPEATED LOADING$S bY SIMULATED SONIC BANGS OF
MODERATE AMPLITUDE. THE THRESHOLD AT WHICH UAMAGE
OCCURS HAS ALSO BEEN ASSESSED. THIS REPORT
UESCRIBES HOW THE TESTS WERE CARRIED OUT AND GIVES
RESULTS OF THE MEASUREMENTS TAKEN. THE RESULTS
INDICATE THAT SOME SMALL PERMANENT UEFLECTION OF
LEADED LIGHTS MAY OCCUR IF THEY ARE SUBJECTED TO REAL
SONIC BANGS OVER A LONG PERIOD. CHARACTERISTIC

OVERPRESSURES GREATER BY A FACTOR OF 20 THAN THOSE
PREDICTED FOR COMMERCIAL SUPERSONIC TRANSPORT
AIRCRAFT IN THE CRUISE WILL dE REQUIRED TO PRODUCE
EVEN A FIRST INDICATION OF DAMAGE. (MODIFIED
AUTHOR ABSTRACT) (U)
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AD- 804$ O3 2009 /
BOEING CO RENTON WASH AIRPLANE DIV

COMMERCIAL SUPERSONIC TRANSPORT PROGRAM. PHASE II-A.

COMPREHENSIVE REPORT* VOLUME VII-A9 SONIC BOOM AND

NOISE* 
CU)

NOV 64 IO5P

REPT, NO* U6-8600-7

CONTRACT: FA-SS64$-4

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO VOLUME SmA BOOK 2,

AD-804 042L*

DESCRIPTORS; lOJET TRANSPORT PLANES, SUPERSONIC

AIRCRAFT), ($AIRFRAMES, DESIGN), JET ENGINE NOISE, JET

PLANE NOISE, SONIC BOOM9 SONIC FATIGUEt AIRCRAFT CABINS,

AIRPLANE MODELS* MODEL TESTS, SOURCES,

FATIGUE(MECHANICS) 
(U)

IDENTIFIERS; SUPERSONIC TRANSPORTS (U)

THE BOEING COMPANY HAS SUBMITTED FOR PHASE

Il-A EVALUATION AN AIRPLANE DESIGN, WHICH, IN ITS

INTERCONTINENTAL AND DOMESTIC VERSIONSt WILL PROVIDE
ECONOMICAL SUPERSONIC TRANSPORTS MELTING THE DIVERSE A,

REQUIREMENTS OF VARIOUS OPERATORS AND ALSO MEETING I
THE DESIGN OBJECTIVES OF THE FAA* THE TWO MODELS

OF THE AIRPLANE ARE IDENTICAL IN ALL RESPECTS EXCEPT
FOR OPERATIONAL EMPTY WEIGHT AND MAXIMUM GROSS

WEIGHT. BOTH THE DOMESTIC AND INTERCONTINENTAL

VERSIONS MEET OR ARE LOWER THAN ALL NOISE OBJECTIVES

ESTABLISHED BY THE FAA* NOTABLE PROGRE55 HA5

BEEN MADE DURING PHASE Il-A TOWARD DEVELOPING A

SUPERSONIC TRANSPORT THAT HAS BOTH INTERIOR AND

EXTERIOR NOISE LEVELS LOWER THAN PRESENT SUBSONIC

AIRPLANES* SIGNIFICANT CONFIGURATION CHANGES FRUM

THE PHASE I PROPOSAL THAT HAVE CONTRIBUTED TO

IMPROVEMENT ARE: (1) DEVELOPMENT OF ENGINE INLET

* 'AND NOZZLE NOISE SUPPRESSION TECHNIQUES WITH NO

PERFORMANCE PENALTY! AND (2) RELOCATION OF ENGINE5

AFT ON THE WING TO REDUCE ENGINL NOISE HEARD IN THE

CABIN. THESE CHANGES, COUPLED WITH TEST-PROVEN

STRUCTURAL DESIGN CONCEPTS, WILL ENSURE A 5UIOUO-HOUR

FATIGUE LIFE FOR THE AIRPLANE WITH MINIMUM WEIGHT

PENALTY, THIS DOCUMENT PRESENTS THE SUBSTANTIATING

DATA FOR SONIC BOOM, ENGINE NOISE, INTERIOR NOISE,

AND SONIC FATIGUE EFFECT ON STRUCTURES.

(AUTHOR) 
IU)
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DDC REPORT BIBLIOGRAPHY SLARLH CONTROL NO, /10M09

AD- 80'4 051 1/3
BOEING CO RENTON WASH AIRPLANE DIV

COMMERCIAL SUPERSONIC TRANSPORT PROGRAM@ PHASE 1I-A.
COMPREHENSIVE REPORT. VOLUME XX-A. PARAMETRIC AND
TRADEOFF STUDIES. (U)

NOV 64 IOSP
REPT. NO* u6-868U-20
CONTRACT: FA-SS-64-4

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO VOLUME 18-A, AD-804'
0SOL 4T,

DESCRIPTORS: (*JET TRANSPORT PLANES, SUPERSONIC
AIRCRAFT), AIRFRAMES, RANGE(DISTANCE)p FLIGHT SPEEDS,
SONIC BOOM, AERODYNAMIC CONFIGURATIONSt DESIk4N,
FEASIBILITY STUDIES, JET ENGINE FUE:Ss OPERATION,
COMMERCIAL PLANES, COSTS (U)

IDENTIFIERS: SUPERSONIC TRANSPORTSo TRADEOFFS (U)

IT AS THE PURPOSE OF THIS DOCUMENT TO SHOW THE

RESULTS OF EXTENSIVE PARAMETRIC AND TRADE STUDIES ON
THE EFFECTS OF AIRPLANE SPEEDq SIZE, AND RANGE ON 1z
TOTAL PURCHASE PRICE, DIRECT OPERATING COSTt AND
SONIC 0OOM. THESE PARAMETRIC STUDIES WHICH COVER A I
WIDE RANGE OF EACH DESIGN VARIABLE, ARE THE BASES FOR
SELECTION OF PROPOSED VARIABLE SWEEP SUPERSONIC
TRANSPORTo tU)

i1
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AD- 809 210 20/1
AIR FORCE WEAPONS LAB KIRTLAND AFl N MEX

A SONIC BOOM STUDY FOR THE STRUCTURAL ENGINLER (U)-

DESCRIPTIVE NOTE: TECHNICAL REPT., 1 JUN 65-1 SEP 66v
MAR 67 106P BAILEYoDURYL

REPT, NO. AFWL-TR-66"S14
pROJ: AF-5713

UNCLASSIF:ED REPORT M.

DESCRIPTORS: (*SONIC BOOM, SUPERSONIC AIRCRAFT)*
STRUCTURAL PROPERTIESo DAMAGE ASSESSMENT, ENGINEERINGo
PRESSURE, MANEUVERABILITYl TERRAINo METEOROLOGICAL

PHENOMENA, MATHEMATICAL ANALYSIS, EQUATIONS, SHOCK
WAVES, STRUCTURES, DAMAGE tU)

SONIC BOOMS GENERATE AN N-TYPE PRESSURE WAVE*
EQUATIONS AND TABLES ARE PRESENTED FOR THE
CALCULATION OF PEAK OVERPRESSURE FOR THE SONIC BOOM
GENERATED BY AIRCRAFT IN STRAIGHT LEVEL FL|4HT, AN
EQUATION IS ALSO FURNISMEU FOR THE CALCULATION OF THE
TIME DURATION OF THE SONIC BOOM PRESSURE WAVE,
AIRCRAFT MANLUVERS, GROUND TERRAIN, AND
METEOROLOGICAL CONDITIONS AFFECT THE PEAK
OVERPRESSURE OF THE PRESSURE WAVE* CORRECTIONS FOR
THESE EFFECTS CAN ONLY BE ROUGHLY ESTIMATED,
DYNAMIC LOAD FACTORS FOR THE PRESSURE WAVES OF

SONIC BOOMS ARE PRESENTED. THESE FACTORS MAY BE
USED TO CALCULATE THE DYNAMIC DEFLECTION AND STRESS
CAUSED BY A SONIC BOOM* SAMPLE CALCULATIONS OF
DYNAMIC DEFLECTION AND STRESS FOR A BEAM, PLATE, ANL
ROOF TRUSS ARE FOUND IN APPENDIXES 39 So ANU 5
RESPECTIVELY. (AUTHOR) U
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AD- 816 69I |1/2 20/4
GENERAL. ELECTRIC CO PHILADELPHIA PA MISSILE AND SPACE
DIV

A SHOCK-ON-SHOCK TEST FACILITY. (U)

DESCRIPTIVE NOTE: TECHNICAL INFORMATION SERILS,
OCT 66 19P HARRISoCLARENCE Jo ;WARREN#

W, Re IPRIDGENvROBERT G#

REPT. NO. R66$D56
CONTRACT; AF 0I(647)-617

UNCLASSIFIED REPORT 4

SUPPLEMENTARY NOTE-* PRESENTED AT THE AIAA AERODYNAMIC -
TESTING CONFERENCEs LOS ANGELESt CALIF* SEP 66,
AS PAPER 66-7644o

DESCRIPTORS: (*SHOCK TUBES, AERODYNAMICS), (*REENTRY

VEHICLES, SHOCK WAVES), (*SUPERSONIC AIRCRAFT, SHOCK
WAVES), REFLECTION, SUPERSONIC FLIGHT, HYPERSONIC
FLIGHT, TEST FACILITIES, PRESSURE, INTERACTIONS,
AERODYNAMIC CHARACTERISTICS, SONIC BOOM, TRANSPORT
PROPERTIES, NOSE CONES, HYPERSONIC CHARACTERISTICS,
SUPERSONIC `CHARACTERISTICS U)

IDENTIFIERS: DRIVER GASES (U)

IN CURRENT RE-ENTRY TECHNOLOGY AS WELL AS INSUPERSONIC AIRCRAFT EVALUATION STUDIES THERL 15

INTEREST Im• THE EFFECTS WHICH OCCUR WHEN A STRONG
AERODYNAMIC WAVE TRAVERSES AND REFLECTS FROM A
VEHICLE IN SUPERSONIC ON HYPERSONIC FLIGHT* To
STUDY THIS PROBLEM EXPERIMENTALLY IN THE LABORATORY
AN EXISTING COMBUSTION DRIVER SHOCK TUNNEL H1A5 BLEN
CONVERTED INTO A HEATED dLOW DOWN WIND TUNNEL -

NORMAL BLAST WAVE GENERATOR SHOCK-ON-SHOCK TEST
FACILITY* THIS FACILITY HAS BEEN USED TO OBTAIN
SHOCK INTERACTION SURFACE PRESSURE DATA ON STING
MOUNTED AND WIRE SUPPORTED MODELS* THE TEST
FACILITY CONFIGURATION AND THE APPROACH USEU PRESENT
UNIQUE OPERATIONAL FEATURES- THIS PAPER REPORTS ON
THE BASIC FACILITY DESIGN APPROACHES AND CONCEPTS
CONSIDERED, THE ACTUAL CONVERSION OF THE SHOCK TUNNEL
INTO A SHOCK-ON-SHOCK TEST FACILITY# AND THE
RESULTING PERFORMANCE OF THIS FACILITY. ALSO
PRESENTED ARE SHOCK-ON-SHOCK MODEL SURFACE TRANSIENT
PRESSURE RESULTS OBTAINED USING THIS FACILITY.
(AUTHOR) (U)
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AD- 900 405 20/1 1/3 12/I 9/2
WYLE LABS EL SEGUNDO CALIF

PREDICTION METHODS FOR NEAR FIELD NOISE
ENVIRONMENTS OF VTOL AIRCRAFT. (U)

DESCRIPTIVE NOTE: FINAL REPT. FEB 69-OCT 71,
MAY 72 24'4P 5UTHERLANDLOUIS C. ;BROWN#

DAVID
REPT. NO, WR-71-19
CONTRACT: F33615-69-C-I'$07
PROJ: AF- - 71 r71

TASK: 147102 11
MONITOR: AFFDL TR-71-180

UNCLASSIFIED REPORT

DESCRIPTORS; (*VERTICAL TAKEOFF AIRCRAFT, *AIRCRAFT
NOISE), (4NOISE, MATHEMATICAL PREDICTION),
(*MATHEMATICAL MODELS, NOISE), AIRPLANE ENGINE NOISE,
,JET ENGINE NOISEs JET PLANE NOISE* PROPELL,ER NOISE,
AERODYNAMIC NOISE, WHITE NOISE, SONIC BOOM, AIRCHAFT
LANDINGS, TAKEOFF, FATIGUEIMECHANICS)i AIRFRAMES,
VIBRATION, GROUND EFFECT, SOUND TRANSMISSION,
REFLECTIVITYo FREQUENCY, BUFFETING, ROTOR BLADESjROTARY

WINGS)o REOUCTIONs INTENSITY, ACOUSTIC PROPENTILS, GAS
FLOW, SHOCK WAVES, TURBULENCE, VORTICES, GAS TURbINES,
WALLSt FANS, JETS9 POWER SPECTRA, AERODYNAMIC LOADING,
LIFT, BLADE AIRFOILS, ANECHOIC CHAMBERS, COMPUTER
PROGRAMS, JET AIRCRAFT, HELICOPTERS, BIBLIOGRAPHIES IU)

IDENTIFIERS: Jm-7 ENGINES, J-57-P-21 ENGINES, NEAR

FIELD NOISE, SOUND CONTOURS, STORED ROTORS IUI

THIS REPORT ESTABLISHES A CONSISTENT SET OF
PREDICTION METHODS WHICH MAY BE USED TO ESTIMATE NEAR
FIELD NOISE LEVELS FOR JET POWERED AND ROTOR/
PROPELLER POWERED VTOL AIRCRAFT OPERATING IN CLOSE
PROXIMITY TO THE GROUND@ THE METHODS PROVIDED

UTILIZE AVAILABLE THEORY AUGMENTED EXTENSJVELY BY
EXPERIMENTAL DATA WHICH WAS AVAILABLE OR WAS OBTAINED
DURING THE PROGRAM. THE NOIS. PREDICTION METHODS
PRESENTED WILL ALLOW AN ANALYSIS OF NEAR FIELD

ENVIRONMENTS OF VTOL AIRCRAFT USING A SIMPLIFIED
PROCEDURE SUITABLE FOR MANUAL CALCULATIONS, THE

EXPCRIMENTAL EFFORT CARRIED OUT IN THE PROGRAM
CONSISTED OF NOISE MEASUREMENTS IN THE NEAR FIELD OF
A MODEL PROPELLER AND A SUBSONIC JET IN A FREE AND
VERTICAL CONFIGURATAONs GROUND REFLECTION
CORRECTION FACTORS FOR A SIMPLE 5OURCE ARE TABULATED
ALONG WITH THE COMPUTER PROGRAM LISTING.

(U)
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AD-AO02 266 SI/O 20/1
FEDERAL AVIATION ADMINISTRATION WASHINGTON 0 C OFFICE OF
AVIATION MEDICINE

BEHAVIORAL, AUTOMATICO AND SUBJECTIVE
REACTIONS TO LOW- AND MODeRATE-LEVEL
SIMULATED SONIC BOOMS% A REPORT OF TWO
EXPERIMENTS AND A GENERAL EVALUATION OF SONIC
BOOM STARTLE EFFECTS, (U)

SEP 7q 16P THACKRAYsRICHARD I1 .
TOUCIHSTONERo MARK U3AILEY.JOE .e

REPTo NO. FAA-AM-7q-9
PROJ: FAA-AM-E-7'4-PSY-'i7, FAA-AM-E-75-PSY-'7

UNCLASSIFIED REPORT

DESCRIPTORS: *SONIC BOOM, OSTHESSIPSYCHOLOGY)t.
*PSYCHOLOGICAL TESTS, SIMULATION* INTENSITY,
RESPONSE, NOISE POLLUTION, EYE (Ul

IDENTIFIERS: *STARTLE EFFECTS, ANNOYANCE,
EYEBLINK (U)

TWO SEPARATE STUDIES ARE REPORTED* THE FIRST
ATTEMPTED TO DETERMINE A SONIC BOOM EXPOSURL 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, SU8jECTS WERE EXPOSED INDOORS
TO A SERIES OF 12 SIMULATED BOOMS IN ORDER TO ASSLSS,
HABITUAL EFFECTSa AUTOMATIC AND EYEBLINK
RESPONSES, AS WELL AS RATINGS OF SUBJEC7IVE
ANNOYANCE, WERE OBTAINED IN BOTH STUDIES. THE FINAL

SECTION OF THE REPORT SUMMARIZES THE EXPECTLD
BEHAVIORAL, AUTONOMIC, AND SUBJECTIVE EFFECTS OF
EXPOSURE TO VARIOUS LEVELS OF SONIC BOOMS. (U)
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AO-AOOS 986 o/3
ALABAMA COOPERATIVE WILDLIFE RESEARCH UNIT AUBURN

THE EFFECT OF SONIC BOOM ON THE NESTING AND
BROOD REARING BEHAVIOR OF THE EASTERN WILD
TURKEYo (U)

DESCRIPTIVE NOýE: FINAL HRPTo4
JAN 75 qSP LYNCHoTHOMAS Eb ;SPEAKEr

DAN W. ; A

MONI TO FAA-RD 75-2

UNCLASSIFIED REPORT

DESCRIPTORS$ OTURKEYS, *SONIC BOOM,
OSTRESS(PHYSIOLOGY), REACTION(PSYCHOLOGY)I
REPRODUCTION(PHYSIOLOGY)t BEHAVIOR, TEST
METHODS, WILDLIFE (UI

IDENTIFIERS: DOT/SB, DOT/SI (U)

TWENTY WILD TURKEY HENS WERE CAPTURED AND EWUIPPED
WITH 16q MHZ TRANSMITTERS, THE NEST SITES oF
EIGHT HENS WERE SUCCESSFULLY LOCATED BY TELEMETRIC
TRIANGULATION AND FOUR OF THESE WERE SUBJECTED TO
BOTH REAL AND SIMtJLATED SONIC BOOMS* HENS WITH
YOUNG WERE ALSO LOCATED BUT WERL SUBJECTED TO
SIMULATED SONIC BOOMS ONLY, SONIC BOOMS DID NoT

INITIATE ANY ABNORMAL BEHAVIOR BEHAVIOR IN 4ILD
TURKEYS THAT WOULD RESULT IN DECREASED PRODUCTIVITYd(U)
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UNCLASSIFIED

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOM09

AD-AO07 206 20/1
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFB OHIO

THE SONIC BOOM, (U)

FEB 7S 36P ZHILINYU. La I

REPT- NO* FTD-MT-Z'(OS65-75 4vý

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: WORKING, COPY MACHINE TRANS* OF
TSENTHALNYI AEROGIDRODINAMICHESKII INSTITUT. UCHENYE

ZAPISKI (US4) V2 N3 PI-11 1971.

DESCRIPTORS: *SONIC BOOM, *SUPERSONIC FLIGHMT
*ACOUSTIC FIELDS, AIRCRAFT NOISE, MATHEMATICAL
MODELs, SHOCK WAVES, EQUATIONS, ATMOSPHERIC
PHYSICS, TRANSLATIONS, USSR lU)

THE SONIC BOOM--TRANSLATIONO

-I
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZUMO 9

AD-AO09 296 5/10 20/1 1/3 2:

GENERAL APPLIED SCIENCE LABS INC WESTBURY N Y

pSYCHOPHYSICAL TESTS OF POTENTIAL DESIGN/

CERT1FICATION CRITERIA FOR ADVANCED

SUPERSONIC AIRCRAFT% 
(U)

DESCRIPTIVE NOTE: FINAL REPT.t

FEB 75 83P HIGGINS#THOMAS Ho I

SANLORENZOERNEST As 
D.

REPT* Oo GASL-TR-789
CONTRACT: DOT-FA73WA-

3 2 0 3

MONITOR: FAA-RD 75-10

UNCLASSIFIED REPORT

DESCRIPTORS; *SUPERSONIC AIRCRAFT# *SONIC BOOM,

*PSYCHOACOUSTICS, SONIC FATIGUE, JET ENGINE NOISE,

ACOUSTIC SIGNATURES# ACOUSTIC MEASOREMENTo

RESPONSE(BIOLOGY)o NOISE POLLUTION (U)

IDENTIFIERS, DOT/4DZ/DA, DOT/5B tU)

A SUBJECTIVE VALUATION OF SIMULATED SONIC BOOMSi

NEAR. INDOORS AND OUTDOORS HAS BEEN CARRIED OUT TO

ASSESS THE VALIDITY OF A SIMPLE FORMULATION FOR

ESTIMATING PERCEIVED NOISE LEVELS. USING A

PSYCHOACOUSTtC EXPERIMENT DESIGN BASED ON MAGNITUDE

ESTIMATION OF THE PERCEIVED LEVELt IT WAS SHOWN THAT

THE SUBJECTIVE RESPONSE WAS CONSISTENT WITH THE

PREDICTIONS OF BOTH THE SIMPLE FORMULA FOR PLDB

AS WELL AS PLDB oETERMINED FROM AN ANALYSIS OF

THE SONIC BOOM STIMULI USING THE MARK 7 PROCEDURE, (U)

1 /; 0
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZOM09

AD-AO09 656 20/1 1/3
MAN-ACOUSTICS AND NOISE INC SEATTLE WASH

ESTABLISHING CERTIFICATi K,/DkESIGN CRITERIA
FOR ADVANCED SUPERSONIC AA7•RAFT UTILIZING
ACCEPTANCE, INTERFERENCL, At ANNOYANCE
RESPONSE TO SIMULATED SONIC .,45 BY
PERSONS IN THEIR HOMES, (U)

DESCRIPTIVE NOTE: FINAL REPT.,
MAR 73 InIP MA6RY#J. E, ;ONCLEYoP.

B.
REPT, NO0 MAN-lO1
CONTRACT: DOT-FA7TWAI-444
MONITOR: FAA-RD 75- 44

UNCLASSIFILE REPORT

DESCRIPTORS; *SONIC BOOM, oCOMMERCIAL AIRCRAFT,
*SUPERSONIC TRANSPORTS, SIMULATION, COMMUNITIES,
NOISE POLLUTION, SURVEYS, RESIDENTIAL A;ICTIONA

ACCEPTABILITY, THRESHOLD EFFECTS,

STRESS(PSYCHOLOGY)o NOISE REDUCTION,
STANDARDS (U)

IDENTIFIERS: DOT/SB, DOT/ID2/DA (U)

TWO MAIN OBJECTIVES OF THE STUDY WERE: (1)
TO ESTABLISH A THRESHOLD OF ACCEPTASILITY FOR
COMMERCIAL AIRCRAFT SONIC BOOMS, (2) TO
INVESTIGATE AND DEVELoPE THE TECHNOLOGY TO PROVIDE
SIMULATION TO ANY COMMUNITY NOISE PROBLEM. SEVEN
COMMUNITY NOISE SIMULATION SYSTtMS WERE
DESIGNED AND FABRICATEDo AND SIMULATED SONIC BOOMS
WERE INTRODUCEDo VIA THESE SYSTEMS, INTO THe HOMES OF
TWELVE SUBJECT FAMILIES. ACCEPTANCE, INTERFERENCEo
AND ANNOYANCE RESPONSE DATA WERE MEASURED. THREE
BOOM LEVELS AND TWO FREQUENCY SCHEDULES WERE STUDIED.
IT WAS CONCLUDED THAT FOR ESTABLISHING A DESIGN/
CERTIFICATION SONIC BOOM THRESHOLD OF ACCEPTABILITY
FOR ADVANCED SUPERSONIC TRANSPORTS, A LEVEL OF 87
DS SHOULD BE CONSIDERED FOR INDOOR LIVING WITH NOT
MORE THAN FIFTEEN DAILY BOOM EXPOSURES (NO
NIGHTTIME BOOMS). IT WAS ALSO CONCLUDED THAT THE
SIMULATION DEVELOPED CAN BE USED TO ESTABLISH
STANOARDS INVOLVING TRAFFIC NOISE, NOISE FROM
AIRPORTS7, CONSTRUCTION NU(SEP AND EFFECTS OF
INDUSTRIAL NOISE ON SURROUNOING COMMUNITIES. (U)
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AD-AO09 663 20/1 5/!0 1/3 6/19
H H AI"ROSPACE DESIGN CO ELMSFORD N y

SURVFY OF SONIC BOOM PHENOMENA FOR THE NON-
SPECIALISTo (U).

DESCRIPTIVE NOTE: FINAL REPT. JUN 7'-FEB 75#

FEB 75 106P SLUTSKYSIMON 1
REPTv NO. HHA-I ', 4
CONTRACT: DOT'FA714WAI1468
MONITOR: FAA"RD 75-68

UNCLASSIFIED REPF5RT

DZSCRIPTORSt *STRESSIPHYSIOLOGY)t OSONIC BOOM,
oENVtRONMENTS, ANIMALS, SUPERSONIC A:IRCRAFr,
ACOUSTIC WAVES, WAVE PROPAGATIUN, PHYSIOLOGIC(AL

EFFECTSo RESPONSE(BIOLOGY) STRUCTURAL
RESPONSE UIU

IDENTIFIERS: OOT/4DZ/DAs DOT/SB (v)

THE PURPOSE OF THIS DOCUMENT IS TO MAKE AVAILABLE
To THE NON"SPECIAL!ST AND NON-SCIENTIST A REVIEW OF
THE TECHNICAL. CONCEPTS UNUERL YING THE WO1K DONE IN
THE FIELD OF SONIC BOOM RESEARCH. IT CONTAINS A
NON-TECHNICAL DISCUSSION OF THE ACOUSTIC MECHANISMS
WHICH ARE FUNDAMENTAL IN SONIC BOOM PHENOMENA, USING
PHOTOGRAPHS OF WiATER WAVE ANALOGU•S. THEN THE
REPORT DISCUSSES A VARIETY OF BASIC ASPECTs
INCLUDING; GENERATIUNI PROPAI•'TION# MINI14TZATION,
HUMAN RESPONSE AND SOCIAL CRITERIAt STRUCTU4AL AND
WILDLIFE RESPONSEo THRESHOLD MACH NUMBER OPkRAIONS
AND SIMULATION METHODS. THE REPORT SITES M',IY
REFERENCES AND DRAWS EXTENSIVELY ON A RECENT REVIEW
FOR INVESTIGATORS IN THE FIELD OF SONIC BOOM PREPARED

"" BY L. J. RUNYAr. AND Ee J. KANE. (U)

1 52
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AD'AGlO 488 20/l 20/4
TORONTO UNIV (ONTARIO) INST FOR AEROSPACE STUDIES

SIMULATION OF A TRAVELLING SONIC BOOM IN A
PYRAMIDAL HORN. (U)

DESCRIPTIVE NOTE: INTERIM REPT.,
JUL 74 231P GOTTLIEBiJAMES JOSEPH

REPTo NO. UTIAS-196
CONTRACT: AF-AFOSR-2274-72
PROJ: AF-9783
MONITOR: AFOSR TR-75-0711

UNCLASSIFIED REPORT

DESCRIPTORS: *SONIC BOOM, *ACOUSTIC WAVES,
*ACOUSTIC HORNS, SIMULATORS, SHOCK TUBES, SHOCK
WAVESt MASS FLOW, FLOW RATE, CANADA (U)

IN ORDER TO ASSESS CURRENT SOCIETAL PROBLEM
ASSOCIATED WITI THE SONIC BOOM, A HORN-TYPE SIMULATOR
WAS CONSTRUCTED AT THE INSTITUTE FOR AEROSPACE
STUDIES. UNIVERSITY OF TORONTO (UTIAL).
THE SIMULATOR HORN IS IN THE FORM OF A HORIZONTAL
CONCRETE PYRAMIOD WHICH IS 25 M LONG AND HAS 3-M-
SQUAHE BASE* AT ITS APEX A SPECIALLY-DESIGNED
VALUE IS USED TO CONTROL THE MASS-FLOW RATE OF AIR
FROM A HIGH-PRESSURE RESERVOIR INTO THE HORN WHERE
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 DRIVER CAN BE INSTALLED
AT THE APEX AND USED FOR GENERATING SHORT-DURATION
AND RAPID RISE-TIME SONIC BOOMS. FOR THE MASS-FLOW
VALVE MODE OF OPERATION OF HIGH-FREQUENCY SOUNU
ABSORBER CAN BE INSTALLED NEAR THE APEX OF THE HORN
TO FILTER OUT OF THE PASSING N-WAVE UNUESIRABLE JET
NOISE THAT IS PRODUCED BY THE HIGH-SPEED TURBULENT
FLOW AT THE VALVE. iU)

153

UNCLASSIF'ED /ZOMOS



UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOMO9

AD-AG12 090 20/i 1/3
ADVISORY GROUP FOR AEROSPACE RESEARCH AND DEVELOPMENT

PARIS (FRANCE)

AIRCRAFT NOISE GENERATION, EMISSION AND

REDUCT Iotl. IU)

DESCRIPTIVE NOTE: LECTURE SERIES#
JUN 75 187P

REPT. NO. AGARDOLS77

UNCLASSIFIED REPORT I
SUPPLEMENTARY NOTE; PRESENTED IN BELGIUM 16-17 JUN 75s

WEST GERMANY 19-20 JUN 75, AND IN THE UNITED

KINGDOM 23-24 JUN 75. NATO FURNISHEDO

DESCRIPTORS: *.JET AIRCRAFT, *AIRCRAFT NOISE, JET

ENGINE NOISE* PROPELLER NOISE, SONIC BOOM# NOISE

REDUCTION, PHYSIOLOGICAL EFFECTS9 LE61SLATION, I
NATO (U:

IDENTIFIERS; *NOISE SOURCESt *NOISE ABATEMENT (U)

THE PHYSICAL PROPERTIES OF AIRCRAFT NOISE ARE

SUMMARIZED, WITH SPECIAL EMPHASIS ON JET NOISE AND

FAN-COHPRESSOR-PROPELLER-ROTOR NOISE. TOPICS

INCLUDE ACOUSTIC FUNDAMENTALS, NOISE SOURCE

CHARACTERISTICS AND INTERACTIONSo ATMOSPHERIC

PROPAGATION, AIRFRAME NOISE, SONIC BOOM, DUCT LINER
AND MUFFLER THEORY. DURING THE SERIE5 RESEARCH

AND TECHNOL.OGY ACTIVITIES RELATED TO JET ENGINE NOISE

AND ITS CONTROL ARE DISCUSSED, AND THE IMPAf.T OF THIS 15'

NOISE ON PEOPLE AND COMMUNITIES AND AIRCRAFT

OPERATIONAL PROCEDURES FOR NOISE MINIMISATION ARE

ALSO REVIEWED* (U)

I)
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AD-AO1Q 965 1/3 1/1 I/2
KAMAN AEROSPACE CORP BLOOMFIELD CONN

TEST AND EVALUATION OF A REAL-TIME
SIMULATED TRANSCONTINENTAL SUPERSONIC
BOOMLESS FLIGHT SYSTEM. VOLUME I* MAIN
TEXT AND APPENDIX A. (U)

DESCRIPTIVE NOTE: FINAL REPT. 16 NOV 73-19 NOV 749
APR 75 235F BUNDGAARDtROBERT C. I

CONTRACT: DOT-FA74WA-3363
MONITOR: FAA-RD 75-131-1

UNCLASSIFIED REPORT

DESCRIPTORS: *SUPERSONIC AIRCRAFT, *SUPERSONIC
FLIGHT, SONIC BOOM, METEOROLOGICAL DATA#
COMMUNICATIONS NETWORKS, WEATHER FORECASTING,
COMPUTER GRAPHICS, COMPUTER PROGRAMS (U)

IDENTIFIERS; *TRANSCONTINENTAL FLIGHTS, *BOOMLESS
SUPERSONIC FLIGHT, DOT/'DZ/DAt DOT/'14Z/
IA (U)

IN THE INVESTIGATION REPORTED, NUMERICAL HfTHOD5
SIMULATED SUPERSONIC FLIGHT CARRIED OUT IN REAL-TIME
AND CONCURRENTLY AT PRESENT TIME. A COMPUTER
PROGRAM IDENTIFIESt ACQUIRES, ANALYZES AND PREDICTS
THE INFORMATION NEEDED IN ORDER TO PLAN, FLY AND
VERIFY BOOMLESS FLIGHT* IT OPTIMIZES THE CUT-OFF
MACH TIME-GAIN IN TRADE-OFF ALONG WITH OTHER
PERTINENT NECESSARY CONSIDERATIONS NOW BEING
REGULARLY CARRIED OUT IN THE ADVANCED AIR OPERATIONS
OF TODAY* FOR COMMUNICATION INFORMATION IN CURRENT
REAL-TIME FOR BOOMLESS TRANSCONYINENTAL FLIGHTS, THE
INVESTIGATION UTILIZED NATIONWIDE NETWORKS:
ARINC, UNINETo THE PROGRAM FORESEES THE FUTURE
CONDITIONS AFFECTING THE CUT-OFF MACH FLIGHT
PERFORMANCE IN SUFFICIENT TIME FOR CARRYING OUT
RELIABLE PREFLIGHT PLANNING AND FOR MONITORING THE
IN-FLIGHT MODIFICATIONS JUST AHEAV OF THE AIRCRAFT,
UTILIZING THE APPROPRIATE PREDICTION OF ATMOSPHERIC
CONDITIONS (BOOM-AHEAD COMPUTER). (U)
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AD-A028 Si2 0/3 20/1 1/2
BOOZ-ALLEN APPLIED RESEARCH INC BETHESDA Mo

STATISTICAL MODEL OF SONIC BOOM STRUCTURAL
DAMAGE* (U)

DESCRIPTIVE NOTE: FINAL REPT.t
JUL 76 1;2P HERSHEYoROBERT Le IHIGGINS.

THOMAS He I

CONTRACT; DOT-FA72WA-2823
MONITOR: FAA-RD 76-67

UNCLASSIFIED REPORT

DESCRIPTORS' SONIC BOON, 0DAMAGE ASSESSMENT*
STRUCTURAL RESPONSE# AIRCRAFT NOISE, GLASS,

WINDOWS, BRICKv OVERPRESSURE iU)

THE PROBABILITIES OF STRUCTURAL DAMAGE FROM SONIC

BOGMS WERE ESTIMATED FOR VARIOUS SUSCEPTIBLE
STRUCTURAL ELEMENTS USING A STATISTICAL MODELING
TECHNIQUE, THE BREAKAGE PROBABILITIES WERE FOUND
TO VARY WIDELY WITH THE SPECIFIC MATERIAL
CONFHURATION- OUT TO CONSISTENTLY INCREASE WITH

INCREASING NOMINAL OVERPRESSURES* THE RANGES OF
BREAKAGE PROBABILITIES AT A NOMINAL OVERPRESSURE OF I

PSF FOR TYPICAL CONFIGURATIONS OF SUSCEPTIBLE
MATERIALS WERE AS FOLLOWS: WINDOWS--oOOOUO04 TO
.000000o3, PLASTER--.0003 TO e0000005v BRIC-A-BRAC--

.000001 TO .00000001. BRICK WALLS--*OOO06 TO

.OOO000001. THE RESULTS OF THE MODELING TENU TO
AGREE WELL WITH SONIC BOOM CLAIMS EXPERIENCE. (U)
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