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B S T R A C T 

OCvELOPMtNT Or AN ACOUSTIC 

SENSING AND TELEMCTER!MS SYSTEM 

TOR USE ON CONSTANT ALTITUDE 

BALLOONS IS DESCRIBED.  EVOLUTION 

OF THE SENSORS, AMPLIFIERS, TELE- 

METRY TECHNIQUES, BALLOONS AND 

SURFACE DETECTORS ARE OUTLINED 

AND THE ORTjMUM SYSTEM THUS FAR 

OBTAINED IS fRESENTEO,  RECORDING 

AND PROCESSING TECHNIQUES APPLIED 

TO THE RESULTANT DATA ARE ENUMER- 

ATED AMD SAMPLES OF THE PROCESSED 

INFORMATION ARE  fNCLUOED,  DEVELOP 

MENT OF THE BALLOON PLATFORM USED 

IN THIS APPLICATION IS OUTLINED. 
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INC   FLfOMT    Of    *    SUPCRSaMfC   Nltttyi    «S   ÄTYENDCD   BY    A   IHIMMUI   ÖT    PHCNO- 

HENA^      AHO   OWE   OF    TH£   MOST   NOfASME    8«   TK£   aCNEHATIOM   Of    A   SEWiES   OF    MICttMC 

PfKrtmiATIONt,      THC    IMtTIAL   DliTUMAHeC    IS   CAUSED   BY   THE   SUP£»SONIC   OiS- 
»»LACENCMT   OF    THC   ÄI«   MOiCCUif.3   AS    THCY   *«£    TMHUST   OUT   Of   THC    (»ATM   OF    THE 

¥£HICL£.      fltCRMMlfMMlC    INSTAftiLfTr   tÄfEfftCKCED   S¥   THC   £W¥ ll*OM»«,MT   KCMLft 
111   THE   TRÄMSrC»   Of   A   lAÄÄC   Äi»IOyMT   Of   EMtRQV  FRSM   THE   MISSILE   TO   THE   AIR. 

Mm   Of   TH!5   ENEHGY    (3   CXPEWCO    IK    IWIffM   TM£   Alft^    SO»*C    IS   LOST   BT   RA0iA- 

IIOM   FROM   THC    MUTtS   iAYERj    i«lT   *   SI«»iri£A«t   f**Crim   Of   THC    TOTAL   AMOOMT 

OF   ENflMV   LOST   SV   THE   MiSSILC    It   COUWtRTCO    INTO   PRESSURE   CMAMOCS   WHICH   HOVt 
AWAF F«OM TM£ POINT OT 0RI6IH AT THC LOCAL SRCCU OP SOUHO. 

SMALL SCALC P«OTU8KPäMCES ON THC »URFACE OF  THE MISSILE MAT OCMCRATC 

ÄOOSUOMAI   SHOCK   CROWTS^   »UT   TH£    SCCO^O   MAJOR   SOURCE   Or    Pf«ESSU«C   PCRTURSSA- 

not! im.*aY  is rm CLOSI»« SMUCK WHICH  IS OSSCRVEO AFTER tm  PASSAGE or  THC 

MISSILE,      TK(S    !M$fAetLiTY    IS   CAUSED   »f   TMC   RE-ENTRY   OF    THE   A!«      1LECULES 

IMTO   THi:    SMCE   VACATED   S¥   TKC   MlSSliC,       THC   M6LCCULCS   MOVE    IWTO   THIS   VOLUMC 

AT   TMCIR   KINETIC   VCLOCITY,    WHICH    IS   SUPCRSOMJC^    AND   A   NEW   COMP«£SSIO^Äl 

DISTy«8ANC£    IS   SCSCKATEO   AS   |   «ICSUiT   Of   THC   ACCELERATIONS    INVOLVCO.      THE 

POSITION   W    THIS   SECOND   SHOCK   rWtmf    ü   A   raNCTIOH   OF   ft   CHARACTERISTIC 

UMTNi    WHICH   ¥ÄR5ES   WITH   THE   MISSILC   »PEED   AW0   TMC    NATURf,   OF    THE   ENVIRON- 

MENT,    INK NACH ATOLC or  THE PIRST SHOCK FRONT  IS OIKCTLY »CiArco to rm 

MISSILC. !S   SP£EO   AMO   THE   LOCAL   SPEED   of    SOUND.      THE    ENERGY   ADOEO   TO   THC 

ATMOSPMCRE   MRIM   THC   FORMATION   OF    TMt    FlitST   SHOCK   FRONT   MAY   S IQNI fl CANT L Y 

ALTER    THE   LOCAL   SPSCD   Of   SOWO,    AHO   THUS   THE   MACH   ANGLE    Of   TH€    SECOND   SHOCK 
FRONT   MAY   BE   DlfftfcCMt   FROM   THAT   Of    TMC   FIRST. 

EXTENSA:   DATA   HAS   m£H   TmtM   6M   ?ME   SURFACC   OmiHQ   TMC   FilÖhT   OF    HIÜH 

SPIED ROCHCTS, bdMHEiV com mmim rm  ASOVE OKOUCT JOWS. On  OCCASION^ 
HOWCVCR,    M?A   HAS   iECN   08SEIIV£D   WHICH   COULD   NOT   »C    TRACCD   DIRECTLY   TO   THC 

POfNT   OF   ©RSQIN   WfTM   AVAJLASLE    INrCMWA? !ON   ON   MISSILE   TRAJECTORY   AMD 
ATHOrsf»Hr«!C   EFFECTS» 

THC   FIRST   ATTEMPTS   TO   OSTAIM   ©ATA   NEAR   THE   POINT   OF   MttIM   WERE    NÄO£ 

BY   ALTEPSNO   STANO^^O   ME IXOROLO©1CÄi   SOUND   CQUtPMCMT.      4    CRYSTAL   MJCROPHONC 

WAS   USED   TO   MOOULATC   A«   AN/AMT«^   iMIMMMI   TRANS« »TTCS-.,    A^O   TMI;   DATA   WAS 

DETECTED   AMD   «ECOROCO   Sf   A   (MM    MM  BtUSH   RECORDER   CO-KaiNAflON.      TfH S 

SYSTEM   VAS   CAMIICt   «iOFT   if   A   CiSJSTf«   OF   TMKCC   RAOIOSv^OE   WALLOONS.      Two 

OF   THC   BALLOONS   MMt    INFtÄTEO   TO   Mtt   S«PPO«r    THC    t NSTRU'^frtTAT f ON   AT   A   PR2- 

OCTERNINCD   HEIGHT   AND   THL   THIRD   SALLOOW   WAS   0¥CII INTLATCa    TO   OBTAIN   AN   CAR^ 

ÖURST.       ArTC»   REACHINa   TMC   ALTITWOi   Of    THC   FtftST   iALInMM   BUSST   TH£   COUIP» 

mnr  «OULO FLOAT FOR SOWC TIMC WITH RCLATIVCLY SL&M  ALTITUDE CNfiMt«. THIS 
RATHCR   COMPLICATCO   ARRANeCMCNT   COViO   PWOOUCE   3iaNIFICAKT   OÄTA   RELATIVE   TO 

EVENT   OCCU*l«ICNC£s    BUT   LACKED   THC   NKtVMKt   H9H0tH    CMÄK AC TER I ST I C5 . 

AS   FRCOUCMTL.Y   OCCURS,    THC   DATA   OBTAINCD   FROM   THSS   COUIPWEMT   ö#»Ci«CO   »CW 

AREAS   FOR    I«VESTIOATION.      A  MOftC   AOCQUATE   SYSTEM   COUIO   9C   CXPCCTCO   TO   P«©- 

DUCE   IMNMMATIM WHICH WOULD BE useruL   IN ARRIVINO AI MI  'JJWCPSTANOINO or 

I 



THC   PHYSICAL   »KOCESStS   Of    THC    ATW©9?H£i«C   AMO    IT5   CTFECT   OK   *   «t-ENTERING 

MfSssLC.     THE  rottowiMG OUTUMES THC OCVELOI»MEMT or   SUCH A  SYSTEM. 

OCVELOPHENT QT  T»C  OMOSCR MiCROfHQ?€ 

A COMOCMSCR MICROPMOMC WAS OCSIOMCO AW TOU^ fAOTOTYPtS VtHt   COHSTRUCTEO 
FM THIS APPLICATION (FlO).  THIS IMtTKtfMfNT WAS PATHC« COMPÜCATEO IH   OCJMON, 
Dirricutr TO M*.NurAciu»E AMO COMPAHATIVCLY MCAVV, BUT n HAD THC OISTII»«.! 

VIRTUE   Or   MIM   AN   CXtCLUCNT   JO«    IN   SCMSINtt   THC   OCSIREO   DATA.      TMK   DIAPHRÄO« 

COMSISTCO   Of   A   SMCET   Or   SHIM  MiM   WMJCH  WAS   SPACED   SOME   rOü«   TMOU5AMOTHS 

Or   AM    INCN   FROM   TM1   PtATt.      P«OVISIOM   WAS    IMCOWPORATCO   FOP   APPLYING   THE 

PROPER   TEW5I0U   TO   TMC   0»APM«AOMt,      SOKC   ATTCNTIOM   TO   THE   VCMTING   OF    THE    SPACi 

BETWCEN   THE   PLATC   AND   THC   OIAPHRAGM   WAS   RCQUIRCO,    BUT   WITH   A   PROPER   BACK-UP 

CMAMSSCR   THE   CALIBRATION   DATA   PRESCNTCO    IN   FlBURt   2   WAS   OBTAINED   BY   PPOTESSOR 

T. G. BARNES AND PROFESSOR Ht N0 BALLARO, UTILIZING TECNNIOUES DEVISED AT 
THE   SCMCLLCNSKR   RESEARCH   LABORATORY   OF   TEXAS  WESTERN   COLLEttE. 

WORKINÖ   UMOCR   CONTRACT   WITH   TMC   U.   5.   ARMY   SlONAL   MjSSILE   SUPPORT 

AGENCY, WHITE SANDS MISSILE RANäE, New Mexico, PERSONNEL or THE SCHELLENGER 

RESEARCH LABORATORIES DEVELOPED IMPROVED PRODUCTION TECHNIQUES WHICH 

RESULTED IN Ä SATISFACTORY MICROPMOME WHILE SIGNIE ICANTLY REDUCING MANUFAC- 
TUR8NÖ AND CALIBRAflM« PROBLEMS.  A NUMBER OF TME UNITS WERE CONSTRUCTED 
AMD rtom    IH   FLIQHT UNITS WHiCK- WERE PRODUCED BY TME SCHELLENOCR RCSEAHCH 
LABORATORY, 

PRODUCTION or THC MICROPHONE WAS INITIATED BY SPACE CORPORATION OF 
DALLAS,, TlKAtj UWOER CONTRACT WITH THE U. S. ARMY SI-SNAL MISSILE SUPPORT 
AQEMCV, Ml« KENNETH MBCNIM SUGGESTED AMO IMPLEMENTED THE USE OF A MYLAR 

PIUI   FOR   TME   DIAPHRAGM   mtERiAL.      TME   OUTS JOE   SURFACE   OF   li*.   MYLAR   WAS 

COVERED   WITH   A   THIN   METALLIC   COATUM»   TO   $£«¥£   AS   THE   FLEXISLE   PLATE   OF   THE 

CONSEMSCR.      THE    MYLAH   ftm   WAS,    TMCMFOREJ,   BETWEEN   TME   PLATES   AND   SERVED   TO 

PREVENT   SMORTJN©   Of   THC   VOLmilim   WH-ttM   WHEN   CXCESSIVE   DISPLACEMENTS 
CAUSED   THC    0IÄPHRA6M   TO   TOUCH   TME   PLATE.       ($££   FlQ.    3.) 

THE MYLAR OIAPMRAGM ^ROVCO TO ®C AN EXCELLENT AODSTJON TO ?►« SYSTEM. 
IT   WAS   RELATIVELY    INSENSITIVE   TO   THC   TCNSIÜN   APPLIED   AMO   IHM   StMPLJFIED   THE 

JOB   Of    £STA0USMIM@   AN©   MAiNTAJMIM«   CALft«ATI0N,      FüSTMEH   OEVELOPMCMT   OF    THE 
MANUFACTURING   TECHNIQUES,     IMCLUOaNS   *   MYLAR   SPACER   mm   10   PRODUCE   THC 

OCSIRCO   SEPARAT 108«   MftMCII   PLATES^    SESULT«    IK   A   UNIT   «#405C    COST   WAS   LESS 
THAN   10  PCBCEWT   Of   THAT   Of    TMI.   «fNflifMAL   UNITS. 

PRODUCTION or UNITS iv YW®A COMSOLIOITCO  iMttttfllllt or  SM CARLOS, 

CALirORI^IA   LCO   TO   THE    «MCOHPOMT i©M   W   A   ^Ä^yr ACTU« IM«   DC8IGJ«   WHICH   «SAIN 

MATERIALLY   SaMPLIFjCO   PRODUCTION.      ÄS    äS    ILLUSTtATCD    M  FlGURC   k,    THC   UNIT 

CONSISTS   SIMPLY   OF   A   PLATE   ©C^OSSTE©   m   A   FRINTCß   Ci^CUn   BOARD   WH8CH    IS 

PERFORATED   TO   ^ROVIOC    VENTILATION   TO:TMC   ÖACW-UP   CHAM8ER   WHICH   HAD   PROVED 

TO  BE   ADEQUATE,       A  mi.m   SPACCH   «IBS    If   Jmn   6LUE0   TO   THC   SQARO   AMO   A   DISC 

OF   COATCO   ^YiÄR    SS    IM   TURN   OLUEO   TO   TME   Si mu   ST   USiNS   *   JIG   tfNttN    IMTRO0UCE3 

THE   DESIRE©   tf.MSION    IN   TME   »IMHUMM«      TM   UNIT   HAS   EXCELLEN"'   HANDLING 

I 



FlO,    1.      COKSTRüCTION   DCTAtiS   OF   TH£   FlRSt   CONOEXSER 

MlCSOPMOIte   U»CO    IM   TMK   TLSGHT   UNSTS. 
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CHAfiACTC»ts?(Ct.    THE HARD TW«C on THC BACK or TMC  CIRCUIT BOAKO  IN FIGURE  l| 

19   TMC    IWUT   TU8C   NCCCSSAIIY   TO   MAIMTAJK   THE   ffCQUIPtCO   IMPEOANCC   Blimi*   TNI 

NiCttOPHOME ELATES. 

THE TCLDCTRY SYSTEM 

THE INITIAL fLsoMt UNITS WEHE COMSTNUCTEO »Y »»EUSONNCL OF THE SCHCCLEN- 
SES RESEAMCH LABOHATOHY AND WERE ocsianco ton  OPTIMUM OPERATION. ONE or 
TMEfE   UtttTS    IS   liLUtTftATCO   IM  ft«URC   5*      TMC   EOMOENSER   MICROPHONE   WAS 
MOUNTED   IN   THE   TOR   Of   ITS   ACCOUSTIC   DACK-UR   CHAM»CR.   AN   IMREOANCf   MATCHING 

RREAMRUrtER   WAS   MOUNttO   ON   TME   BABE   Bf   THE   MICROPHONE,    INSIDE   THE   BACK-UP 

CHAMBER,      THE   AMRLiriER   WAS   HOUNTCO   IB   THE   CENTER   Of   THE   RACKABE.      TWO 

RARALLELLED   RAOIOSONBE  V.T  CELLS  fOIIMCO   THC   BASIC   R^VER   SORRl T,   WHILE   A 

OROWR  Of  DRY   CELLS WAS  USED  TO  RBWCR  TMC   AMRLIPIER.     SUITABLE    INSULATION 

WAS   USED   TO  MAINTAIN   A  BCABONABLC   OTCBATIN«   TCMRCRATURE    IN   THE   BATTERY   COM- 

RARTMENT,      A  MOOIFICO  AMT-^I  RAOIOBONOC   TRANSMITTER   WAS   MOUNTED   ON   THE   SOTTOH 

OP   THC   PACKABE.       IN   THIS   CIRCUIT   TNC   OUTRUT   OR   THE   AMPLiriE»   WAS   COUPLED   TO 

THE   CATHODE   OR   THE   TRANSMITTER   TUBC. 

PRODUCTION or THE rLIGHT UNITS WAS BEGUN BY THE SPACE CORPORATION or 
DALLAS, TEXAS. AN IMMEDIATE EPPORT WAS MADE TO REDUCE THE DRY CELL BATTERY 

RCOUIREMENTS BY TRANSISTORIZING THE AMPLIPIER. A RAIN COVER WAS OCVISED TO 
PROTCCT THE MICROPHONE FROM PRECIPITATION AND OTHER PARTSCULATE MATTER EN- 

COUNTERED DURING THE ASCENT. THIS UNIT IS ILLUSTR. EO IN FIGURE 6. OWT OF 
TIC CIRCUITS DEVELOPED »Y THE SPACE CORPORATION IS SHOWN IN  FLSURF ], 

PROBLEMS ASSOCIATED WITH TMC WIIBRIT AND MOISTURE EACTORS LCO TO THE 
DEVELOPMENT OP A ST 'ROTOAM COHTAINCR POR THE FLIGHT UNITS, TMN SYSTEM 

HAS A SHOE BOK APR  ANCE WITH SCPANATC COMPARTMENTS POR THE MFCROPHOMT, 
TMC   BATTERY,    AND   TH^   AMPLIflER   TBANSNITTCR   SECTION.      (SEE   FlG.   6A   AND   8B.) 
TMC   TRANSMITTER   COMPARTMENT  WAS   RBOVIDCD  WITH   A   SIX-VOLT   RELAY   WHICH,    AT   THE 

EXPENSE   OP   AN   CtBNT-HILL IAMPERE   CURRENT   DRAIN,   »AS   HELD   CLOSED   UNTIL   THC 
VDLTABX   DROPPED  BELOW A   VALUE   OP   2.5 VOLTS.      AT   THAT   TIME   THE   RELAY  WOULD 

OPCN,    SNORTING   THC   RENA IN IMG   VOLTAOC   ACROSS   A   SQUIB   WHICH   WAS   ARRANGED   TO 
CUT   TME   EQUIPMENT   PROM   TMC   BALLOON   AND   ALLOL»   IT   TO   EALL   AT   A   MATE   CONTROLLED 
BY   TMC   PARACHUTE. 

A   MEANS   OR   MAINTAINING   A   CMCCR   ON   THC   CALIBRATION   OF   THC   SYSrCM  WAS 

ALSO    INCORPORATED    IN   THC   ABOVE   MODEL.      THIS   CHECKING   DEVICE   CONSISTED   OF    AN 
RC   CIRCUIT   WHICH  PRECiPITATCD   THC   FIRING   OT   A   NEON   TUBE.      THE   PULSE   FROM 

TNC   NCON   TUBC   WAS   PASSED   TMROUBH   A   MATCHING   TRANSEORMER   AND   APPLIED   TO   THC 
riCLO   Or   A   TWO-INCH   SPEAKER.      AN   11-GRAM WEIGHT   ATTACHED   TO   THE   DIAPHRAGM 
OP   TNC   SPEAKER   RESULTED    IN   A   DECAYING  OSCILLATION   OP   APPROXIMATCLY   100   CYCLES 

PER SCCOMD. QUESTIONS RELATIVE TO THE PCREORMANCE or THE AMPLIFICR RESULTED 
IN TMC INCLRPORATION OT A SECOND SUCH CIRCUIT WITH TMC OUTPUT OF THE NEON 
TUBE PLACED, THROUGH A SU»TABLE VOLTAGE DIViOER, ON TME INPUT Of THE 
AMPLIPIER.  THE OUTPUTS Or THE TW» CAtteRATSON SYSTEMS WERE CA3JLT OlSTiN- 
GUfSMAÖLE. Tmt   WCPIC CACH 0CS8««£O TO PIRE AT PRESET INTERVALS BETWEEN 
10 AND 3^ SECONDS» 



Fia. 5. Tnc riMST acoustic rLiOMT unit built bt Schcllcnocn 
Rcscabcn Labobatont or Texas WcsrtRN Collcqc,

El Paso, Texas.
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TlO. 6. DiSMANTLtO ANC OVtAALL VICW Of TMC MUST SpaCI CoA^OAATION 

FLIOMT UMIT8.
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THt    NCXT    UNIT    WAS    MANUFACTURED    BY    YußA CONSOLIDATED     iNDUSTRfES    OF    SAN 

CARLOS,    C*LirOffNiA.       IMIS    WNU     INCORPORATED THE    CONDENSER   MICROPHONE    ILLUS- 

IRATCD    IN   F   IGUR':    'i .       A   NUMBCH    OF    ^ARIATiONS IN   BOTH    THi     CLCCTNONtCS    *ND    THE 

PHYSICAL    LAYOUT    OF     THE    UNIT    WERE    PRODUCED. (Stf.    F 10,    9") 

TtC gALlOOü PUTFORH 

THE   «r.oujREMENT  PLACED ON  A SUITABLE  BALLOON  PiATfONM WAS  THAT   ST  SUPPORT 

THE RCQUIRCD PAYiOAD AT A DESIRED ALTITWOC fO»    A PERIOD IN EXCfSS Of ONE 

HOUR.     Ir WAS MOT EttCNTiAL  THAT   THE  ALtiTuot:  ec MAINTAIMO ACCURATELY on 

EVEN AT A CONSTANT VALUE, SINCE RELATIVE VCtOCITICt OH THE ORDER OF ONE Mii.1 

PER  HOUR  HAD  NO AMftCCIAtLC  GCTfllMCfiTAi  crrccTS ON  THE   SYSTEM.     THE  NORMAL 

ASCENT   RATE    OF    ÄPPRÜX i MATE L Y    TEH   HSl.t»   PtQ    NOUM   COHPLCTCLY    NEUTRALISED   THE 

ACOUSTIC    SENSOR    rtS    A   RESULT   OF    THE    TURBULENT   FLOW    AROUND   THE    DIAPHRASM. 

A   SLOW   CHANGE     IN   ALTITUDE     AFfEF»    ASCENT    COULD   BE    TOLERATED. 

INITSäL    FLIGHTS    OF    THE    CONSTANT   ALTITUDC    ACCOUSTIC    SYSTEM   WCIIf    ACCOM- 

PLISHED   BY    U8I    OF    A    CLUSTER   Of    THPEE    RAOIOSONOE   BALLOONS«       TWO   OF    1HC   »"»,- 

LOONS   WERE     IMfLATtO    ONLY   ENOUGH   TO    SUPPORT    THE    MVIOAO    OF    THREE    POUNÖS   AT 

THE    DCOIIICO    ALTITUDE.       THE    THIRD   BALLOON   WAS   OVfAtNPLATCO   TO   BiMST   AT 

AFPROXIMMFLY   "fj/OOO   FEET.       THIS   APPARATUS   WAS   WORKABLE    BUT   WAS   RATHER 
CLUMSY   AND    UNCERTAIN    IN   OPERATION. 

A    CONSTANT    ALTITUDE   BALLOON   OF    AN    EXTREMELY   SIMPLE     TYPE    WAS   PROCURED 

FROM RAVEN INDUSTRIES, INCORPORATED.  IT CONSISTED OF A }/h  MIL LAMINATED 
TAILORED CYLINDER SOME l8 FEET  IN DIAMETER AND 20 FtET LONO.  Aw OPENING 

15 INCHES IN DIAMETER AT THE BASE OF THE CYLINDER ALLOWED FOR THE ESCAPE 

OF ANY EXCESS HELIUM.  A SiX-iNCH DIAMETER SLEEVE WAS INSTALLED APPROXI- 

MATELY TEN FEET BELOW THE TOP OF THE BALLOON ALLOWING FOR INFLATION OF THE 

BALLOON WITHOUT DEPLOYING ALL OF THE MATERIAL.  (SEE FlG. 10.) 

FLIGHT TESTING OF THE BALLOONS THROUGH USE OF AN ALTITUDE TELEMETERING 
SYSTEM HAS DEMONSTRATED THAT THEY ARE CAPABLE I»F NAINTASNIMG A S ! X->POUT,0 
PAYLOAO AT ROUGHLY THE SAME ALTITUDE F65JOOO FEET) FOR ä J»CRIO0 OF SEVEN 
HOURS. BARRING ACCIDENTS, TNI BALLOON IS DEPENOABLE EXCEPT AT SUNSET, 
WHEN    ä T  WILL   DESCEND. 

A DEWEY AND ALMY CORPORATION NEOFRENE BALLOON DEVELOPMENT HAS PROVEN 
HIGHLY DESIRABLE FROM THE POINT OF VIEW OF HANDLING AND ASCENT RATE.  THE 

BALLOON IS RELATIVELY SMALL (APPROXIMATELY EIGHT FEET IN DIAMETER) AT 

RELEASE AND THUS THE LIKELIHOOD OF A SUCCESSFUL RELEASE IN HIGH WINDS 13 
IMPROVED. (SEE FIG. i1.) 

IT IS SIMILAR IN PHYSICAL CHARACTERISTICS TO THE STANDARD RADIOSONDE 

BALLOON.  A VALtf«: SYSTEM !N THE INFLATION NOZZLE CONFINES THE HELIUM TO 

THE BALLOON UNTIL THE DIAMETER OF THE BALLOON REACHES A PREOETERM!NED 

VALUE.  A CORD IS ATTACHED TO THE VALVE AND TO A DIAMETRICALLY OPPOSITE 

POINT ON THE NEOPRENE SURFACE.  THE TOP OF THE BALLOON LlrT5 THE VALVE 

WHEN EXPANSION OF THE NEOPRENE REACHES THE DESIRED VALUE.  THE BALLOON 
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FLOATS   *T    THAT   ALTITUDE   AS   LONG   AS   THTRMA.    CQUtLIBRIUM   IS   *MNT*iNto.      Ä 

SSHPll    MCTHOD    Of     ALTLRING    THE     LENGTH    OF    THE    CORD    PCKMITS    SELtCTION    Of     THE 
CIIUISI    ALTITUDE    OF    tHC     SYSTEM, 

AS   CAN   8C   HOTZD    IM  FiavmC    12,   ONE   or    fH«    CHIEF   VIRTUES   OF   TME   NEOPRENE 

9&i.L00W     I«     (TS    FAST    ASCENT    B A ^ £: , lT    CAN    G£ r    Ä    PÄrL0A0    |NT0    Ä    C0NSTÄNT 

ÄLTtTuor POSITION IN LESS THAN ONE KOUK.  THIS PROVIDES AN AOOITIOMAI. TH«« 
•UAMTCRS or AN HOUR OF OPERATION AT ALTITUDE. 

ALSO AS SEEN IN FSCURE 12, ONE OF THE MAJOR PROBLEMS RELATIVE TO MAIN- 

TAINING INSTRUMENTATION AT A CONSTANT ALTITUDE CENTERS AROUND THE STABILITY 

or THE SYSTEM *T SUNSET.  THERMAL CHANGES ARE SUCH THAT A LOSS or ALTITUDE 

IS TO 9E EXPECTED.  ThE VALUE Of  THIS CHANGE  IS DETERMINED LARGELY BY THE 
ASSORPTiON PROPERTIES OF THE BALLOON MATERIAL AND THE ENCLOSED GAS,  THE 

MLYCTHV1.ENE BALLOON DESCENDS AT A RELATIVELY SLOW RATE, WHILE THE ' MC OPRE Nf. 

iALLOON lUfTCRS A CONSIDERABLY GREATER LOSS OF LIFT.  ON THE OTHER HAND, 

TM2 mriM    BALLOON SHOWS VERY LITTLE CHANGE  IN ALTITUDE BETWEEN DAY AND 
NIGHT OPERATION. 

Ä NUMBER OF DEVICES ARE AVAILABLE WHICH CAN PERFORM THE FUNCTIONS 

«CQUISEO TO MAINTAIN STABILITY THROUGH SUNSET.   IN GENERAL, HOWEVER,  THEY 

ARC QUITE HEAVY AND COMPLICATED FOR THE PROBLEM AT HAND,  SEVERAL POSSIBLE 
SOLUTIONS TO THIS PROBLEM ARE CURRENTLY BEING TESTED. 

T>C FLIGHT UNIT PCMIR SUPPLY 

THE   INITIAL  POWER   SUPPLY DcviSCO FOR  THE   ACOUSTJCSONDE  WAS ESSENTIALLY 

TME SAME AS THE BATTERY (BA—gj^) WHICH !S EMPLOYED IN THE AN/AMT-»! RADIO« 

SOWOE UNIT.  THE PRIMARY DIFFERENCE IS A SIGNIFICANT INCREASE IN CAPACITY 

THE UNIT WAS DESIGNED TO DELIVER 30 MILLIAMPERES TO A B+ VOLTAGE or 120 VOLTS 

AND    140   WILLIAMPERES    AT    AN   A   VOLTAGE    OF    SIX    VOLTS   FOR    A   PERIOD    OF    12    HOURS.       ' 

AS    if    ILLUSTRATED    IN   FIGURE    13,     THE    »ATTERY    IS    A    TWO    LAYER    ARRANGEMENT 
or MAGNESIUM - CUPROUS CHLORIDE CELLS. THE A CELIS ARE k"  x 1-1/2" x 1/8" 

IN SJ2E AND THE B CELLS ARE ].]/k"   * 1-]/2" x 1/8" IN SIZE.  THE BATTERY 

IS ACTIVATED BY FJLLING EACH LEVEL WITH WATER {6CJ   DEGREES F) WHICH REMAiNS 
IN THE BATTERY FOR TWO MINUTES AND IS THEN DRAINED.  AFTER APPROXIMATELY 
TEN MINUTES UNDER LOAD THE SYSTEM IS IN OPERATION. 

ONE  or   THE  PROBLEMS ENCOUNTER€D   IN THE  USE  OF   THIS BATTERY  ctNTCRI 
AROUND INSTABILITY IN THE ELECTRICAL CHARACTERISTICS,  As IS ILLUSTRATED 

IN FlttURE ]k,     THE OUTPUTS ARE RATHER VARIABLE FROM JNIT TO UNIT *NO WITH 

TJME AFTER ACTIVATION.  THIS VARIABILITY IS MANIrCSTML «ARNEDLV IM THE 

INTCRNAL IMPEDANCE CURVES OBTAINED IN TME ENVIRONMENTAL TEST CHAMBER AT THE 

SCHCLLENGER RESEARCH LABORATORY BY PnOPCSSOM H, N. BALLARO.  A HIGH IMPEDANCE 

POWER SOURCE LEADS TO rEEO-BACK PATHS WMtCM ARE A BIT UNUSUAL AND PEÖUIRE 
$0*E OESJCN ATTENTION.   (SEE FiOUW*  15.) 
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G.    I1*, VOLTAGC OUTPUTS TOR TWO EAttLC PjCHER 8ÄTTERIES, DATA WAS OBTAINED 

UNDER ftiaHT CONDITIONS BY IJSE Of Ä SUP^LEUCNTARY T£L£:METHY SYSTEM 
DEVISED FOR rLIGHT TESTING BY Ml, JOHN CoFFMAN. 
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VARIATJON OF INTERNAL IMPEDANCE OF THE WATE« ACTIVATEO 
BATTERY UNDER ENVIRONMENTAL TEST CHAMBER EVALUATION, 
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THE GROUND SfAJHM 

Tm    GROUND    Sr*T(ON     IS    COMPOSED    OF    THE    R£ CE i V i NG    AND    TRACKINQ    EOUiPMCNT 

At   WELL    AS    A    VMICTV   Or    DATA    HANOUHG    AWO   PROCESSING   GEAR.       As    IS    iLLUSTRMF!) 

(N   FlGüRC    16,     THE    SIONAL    fROM    THE    6 Al, LOON-BORNE    SYSTEM    !5   OCTECTED    AND   RE- 

CORDED   DIÄCCTLY  ON   ONC   CHANNEL   or   A   SEVEN   CHANNEL  FM  TAPE   RECORDER   (MANUTAC- 

TuRi-o   B'-   ÄHPEx   COMRMATIONi   REDWOOD  CITY,   CAUfOftim}.      THE   DCTCCTCO   SiONAL 

IS    ALSO    PASSED    THROUGH   A    SER!C5   OF   EILTERS    AND    THE    riLTEHED   OUTPUTS   MAY   BE 

RECORDED   ON    AOOITtONAt    CHANNELS   OF    THE    TAPE    RECORDER. 

A   view or   THE   äMP£X FM T^PE  RECOROER   is  PRESENTEO   IN FIGURE   H      THE 

COMPLETE    SYSTEM    is    iLLUSTRATED   ON    IMC    LEFT,    AND    iNTCRJOk    VffwS    OF    THE    THREE 

HACKS    ARE    MCSCNTCO.       THE    FiRST   OPEN   SACK    CONTAINS    THE    75-FOOT    LOOP    OF    ONE- 

INCH   TAU    AND    THE    SEVEN   RECORD   AND    SEVEN    REPRODUCE    HEADS.       T HE    CENTER    RACK 

CONTAINS    THE    AttOCIAT(0    AH   AND   FM   ÄMPLIFfER^    FOR    PROCESSING    THE     INPUT    «'GNALi 

AND    TRANSFERRiNG    THEM    TO    THE    STOPACE    RECORDER.       THE    TH»Kü   RACK    CONTAINS    THC 
STORAGC    RZCOftDCR,    POWER    SUPPLIES    AND   THE    AUTOMATIC    TURN-ON   DEVICE, 

TMf    RCMAININO    CHANNEL    OF    THE    TAPE    RECORDER    IS    USED    TO   RECORD    THF    OUTPUT 

Of     A    rtMIM    UNIT    DEVELOPED   BY    TEXAS    IMäTRUMENTS,     i NCORPCR ATF.O,     OF   DALLAS 
rCXAt,       Tm    INITIAL   RECORDING    IS   MADE    ON   A   75-FOOT    LOOP   Of    TAPE    WHICH   CON- 

TAINS   THE    INPORMATION  FOR   «   PERIOD  or   KffNT  WINUTCS  WHEN   THE   SYSTEM   IS  OPER- 

ATED   AT    ITS   NORMAL    TAPE    SPEED   OF    OH£   AHO   SCVEN-EIGHTHS    |N:HES   PER    SECOND 

DURING THE PERIOD IN WHICH THE SIGNAL IS AVAILABLE AN INTEGRATING DEVICE' 
MAKES THE DECISION TO RCRMANCNTLV STORE THE DATA IN THE STORAGE RECORDER OR 

TO ALLOW IT TO BE ERASED . A TOT,U. Of SOME IS HOURS OF DATA CAN BE STORED AT 

THE    ONE    AND    SEVEN«-e IGMTHS    INCHES   PER    ICCOMO   TAPE    SPEED, 

THE RECEIVJNG AND DIRECTSON PllpflM SYSTEM CONSISTS Or A QftO-l IlLUS- 

TRATED IN F UURC 10. THIS iNSTRUMEMT PROVIDES * RECORD OF THE AZIMUTH AND 

ELEVATION ANGLES Of TME TRANSMITTER Ä5 WELL AS A DETECTED OUTPUT OF EITHER 

AN AM OR FM TELEMETRY SIGNAL. THC OCTECTC0 SICNAL IS THEN RECORDED ON THE 

AMPEX FM RECORDING SYSTEM. A SAMPLE Of THE MODE OF PRESENTATION AND THE CODE 
IS     ILLUSTRATED     IN   FIGURE     IJU 

THE TIMINQ UNIT ss LOCATED O^ TOP or THE STORAGE- RECORDER RACK. THE 
TIMES WAS DESIGNED TO PROVIDE AN lOEWTIflABLC PULSE FOR EACH SECOND OP A 

36-HOUR  PERIOD.     THE  OPERATOR   IS EXPECTED TO   INITIATE  THE   COUNTING SEQUENCE 

OF    THE    TIMER    AT    *   KNOVN    TINt.       IMC    ACTUAL    TIME    OF    ANY    SUBSEQUENT    REFERENCE 

PULSE   CAN   THtN   BC   OETERMINEO   SY   COMtlNlftt   THE    INITIAL    TIME    AND   THE    LAPSED 
TIME, 

THE    SIGNAL    DETECTOR    UNIT    SS   OEIJC^ED   TO   ELIMINATE    THE    WAITINO   PERIODS 

BEFORE    THE   DESIRED   EVENT    AND   Al    THt    3AMK    TIME    PRECLUDE    THE    POSSIBILITY   OF 

MISSING    THE    SIGNAL.      A   SIMPLE   RC   CIPCUIT   CAM   SE    USED   TO   ACTIVATE    TH^    STORAGE 

RECORDER    WHEN    SUFFICIfNT     INCIOCN1    EMERGY    |t   AVAILASLC,       Twe    ANALYSIS   OF    THE 

DATA   CAN,    THEREFORE,    OE    LIMITED   TO   IMC    ACTUAL    SIGNAL   PERIOD. 

J?0 



FtC    l6.       3lQCK   DMGRAM   Of    TMC    JNITM.L   »ATA   KAMOi. INQ 
AND   PROCESS !NG   S-TSTCM. 
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THE   riRtl    INtTAtfMCNI   *PPLICü   IN   CVALUATINQ   Tut   POWER   SPECTRA   j)r    THE 

MtCffVCO  DATA   WAS   A   KAY   LLECTRIC   C3MPANY  VlMALIXtN.     THIS   INSTRIMkrtTj 
ILLUSTRATED     IM   TiGURE   20,     TARES    A    20-3ECONO    SEGMENT    or    SIGNAL    AND    SCANS    !T 

THROUGH    THE     USf    OF    A   NARROW   BAND    SWEEP   FILTER    SYSTEM    TO   PRODUCE     A    DIAGRAM 

OF     THE    EWESGY    VERSUS   rREOUtNCY    AND    TIME.        THE     INSTRUMENT    ON    TriE    RIGHT 

CONTAIN-;   A   20-INCH   OISCf    ON   WHICH   THE    SIGNAL    IS    KfCOAOCOj     WHICH    ;s   COUPLED 

CIRECTLV    TO    THC    DRUM   ABOUT   WHJCM   THE    RECORD   PAPER    13   WRAPPED.       A    STYLUS 

riTTED    TO   THC    NOTCMED   SHAFT    IN    TM£    CEMTER    It    COUPLED    TO   T Hf.    fltTt«    SCANNING 

IVSTCM    AND    AS    THE     ASSEMBLY    TURNS,     A    TRACt,     THE    DENSITY    CF    WHICH     IS    A    FUNCTION 

OF    THE    AMOUNT    OF    ENERGY     IN   EACH   FiLTtR   8AN0,     IS   BURNED   OH    THE    RECORD, 

THE    INSTRUMENT    CAN   BE    AOw'USTED    TO   PROOUCC    C«OS S-SE C T S ONS   OF    THE    SIGNAL 

AT    SPECIFIC    TIMES.        THC    OUTPUT    IS    THCN   PRCSCN1E0    AS    A    PLOT    OF   FREQUENCY 

VERSUS   ENERGY    LEVEL   ON   ESTHER    A   LiWEAR   OR    LOGARITHMIC    SCALE.       THC     INSTRUMENT 

DOES   AN    EXCELLENT    ANALYSIS    IN    REAL    TIME,       A   SAMPLE    OF    THE    RESULTS   OF    AN 

ANAlVttt rCRroRMCo ON THE TYPE or OATA OBSERVED DU«)NG TH^. ASCENT PHASE OF 

THE   BALLOON   FL.GHT     IS   PRESENTED    IN   TiauRC   21. 

THE  NEED FOR  REAL  TIME   INPO«MATIION ON THE  POWER   SPECTRA OF   THE   INCOMING 

SIGNALS    HAS   LED   TO    THE.   OEVELOPMCMT   Of   VARIOUS   fliTCH    SYSTEMS   WHICH   PROVIDE 

OUTPUTS   DESCRIBING    THE    TOTAL   POWER    IN   THE    SIGNAL    OR     IH   VAR(DUS   FREQUENCY 

SANDS.    THE  rmtt  SUCH SYSTEM WAS COMSTUIUCTCD SY THE   SCHELLENGFR RESEARTH 

LABORATORY TO ANALYZE AT 5, 7.5, 10,  Ifi.J, ]%     V] ,$,    20,    &.%    2^}    AND 
27.3 CYCLES PER SECOND.  THE OUTPUTS OF THCSF. FILTERS ARE RECORDED OH A 
BRUSH TYH MULTIPLE  CMAWMEL RECORDER,     (SEC FIGURE 22.) 

THE  NEED FOR  FASTER ANALYSIS OVER ä SHORTER PERIOD or   TIME  LED  TO THE 

DEVELOPMENT OF A SYSTEM PRODUCED BY THE ELECTRONICS ENGINEERING COMPANY Of 
CAiirottNIA.     äS   is   ILLUSTRATED   IN FIGURE  23,   THE  UNIT ON THE  LEFT  CONSISTS 

OF A SIGNAL CONTROL UNIT WHICH SERVES TO ÄOJUST THE GAIN OF THE SYSTEM TO 
PLACE THE PROPER ORDINATE ON THE SPECTRAL ANALYSIS.  THIS UNIT IS TIED TO 
THC FLIGHT UNIT'S CALIBRATION THROUGH A FiLTtR CENTERED AT THE FREQUENCY 
OF THE SLIPPER CALIORATJON SIGNAL, 

ONE M THE PANELS CONTAIMS A TI ME SIGNAL GENERATOR WHICH PROVIDES A 
CODED KRiCI OF PULSES EACH OMC HALF MINUTE TO ASSURE i OEMT ! F I CAT I ON OF THE 
IHOIVIOUÄL POWER SPCCTRAL CURVES. THC CENTER PANEL CONTAINS THE FILTER 
SYSTEM AMD SCANNIMS MECHANISM AND A SUITABLE RECORDER. THiS INSTRUMENT 
CAN PERFORM OWE ANALYSSS EACH MINUTE. 

THE  SECOND RACK   \H FiftWlc  23 HOUSES  rWc  BANKS OF FILTERS^  ONE SERIES 

or  Ml   TCHTM OCTAVE  FILTERS AND  ANOTHER  ■   Rica OF  1/2 OCTAVE PiLTClta 
C£?^TC«CO   *¥    SUSHARWCWiCS   OF     !CX5   CYCLES. ME   OUTPU'i    OF   THE    riLICHS   CAM 

81,    RCCOROEO   DlftCCTiV   OR    THEIR   RECTIFIED   OUTPUT   CAN   BE    AVERAGED   OVER   A 
NUMBER   Of    TIME    INTERVALS. 

SAMPLES OF   THE   TYPE  or  AMALYZEO  IECORO WHICH ARE  OBSERVED OURJNG  THE 

B^.    00N k%(A.Hi   ARE   PMMNTCO  IN FIGWIE 2^,     THE   UPPER  CURVE  REPRESENTS  THE 

^■ALYSIS  08TA!NEO   DURING   THE   PEHSOO  BETWEEN   THE   LINES   A  AND  B ON   THE   FILTER 

24 
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FIG. 24.  POWER SPECTRAL 4dlALYSlS rrow THC VA?SABLE 

Frc. 25. ORAWSNG OF A PROPOSED NEW PACKAGSNG AND LAYOUT 
DESIGN   ro*?    THE    F1.JGHT   UNIT« 
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OUTPUT    CURVES.       All    AVMACil    Of     T HC    MbTCI    OUTPUT    CU«VtS    OVE«    THAT     T mt     INTERVAL 

SHOULD    MOPUCf    VAIUES   WMSCM    COÄUCS^O»«©    TO    TMt    V*tU£S    Of    T MC    UPPER    CUHVC    ft~ 

TH£   CCNTCll   mCQVCNCV  or   EACH  or   TMC   rUTtftfl«     TMC   P«C»(T5   or   THE:   oirrcRCNT 

ANALYSIS   iVtTCNi   te'Sil   OC^EWO   LA«GClf   OW   TMC   USE    TO   WHiCM   THEY   ARt    kPPHtO, 

CURRENT OevCLOPMENT 

THE   TCUMCTRT  SYSTCW ocsc»itco mm€ WAS OCVCLOPED rNOM CXISTIIM 
SlAMAi  CORPS EQUIPMCMT,    ä «uxec« o«r PUOttCNs HAVE KCN CNCOUMTESED   tn 

ADAPT JNC   TMC   C>€-I    SfStCM    TO   TMC    »ODOITÄTI J*#   TCCHNI0UC5   UTUI2C0   AND    SN   00- 

rAINIMt   flU   KtlACB iMMC   or   coMWuwiCATl©NS,     THE rotLOwiNG MATERIAL   OUTliMCt 

A   rtM   Of       HE   MO«C    PHOriTABtC   AP^HOACMCS   T0W» CIRCUWVENT!NC   THESE   Dlffl- 
CULT S£S. 

A   IMMtC«   Of    JMPÜIOVCMCNTS   HAVE   »ClM    IMCONPORATCO    SN   THE    UNIT   PJCTUWEO    IN 

FlClMf   85«       rittO    HANOI iM«   or    TMC   S*tT|»f   MAS   SEEN   CLIMINATtO   BY   PLACING    IT 

OM   OHt    LEVCl     IN   A   WATE«    TaOHT   CMMMi,      TMC   Pil«NT   CREW    IS   OWLY   »EQUIRCD   TO 

FOUR    INTO   THE    CHANSC«   A   CCHTAIH   AMOUMT   Of   THE   ACTIVATIMtt   SOLUTION   *N0,    hftg* 

THC  cornier  memn or   riMK4   O«A(M TMC   SOLUTIOW OUT.    TME  PORTI  CAN BE   SCALED 

TO MAINTAIN Ä MiGH "ELATIVC HUMIDITY SN THE CONTA!riE« mt)   PREVENT tVAPORA- 

TION of  THE  tATTtRV't wisruRE. 

Tm ri lam UNIT   IS DCSIGHCO TO K  ATTACMCD  TO THC BALLOON IVITCM BY 

SIMPLY    rVIMt   TH£    SUPPORT   CO«D    fO   TMf   «AELOOH.      THE   CUT-DOWN   RELAY    || 

ACTIVATED   ON   ASCENT   BV    THC    ÄCT30W   ©r   A   MCtttfflC    CEIL    SO   THAT   TMCRCAPTEfl 
EfTHCR * LOW BATTEtY VOLTAGE {A »ATTERY LESS THAN 2.5 VOLTS] OS A DESCENT 

TO 8EI.0W * PRE-SET ALTjTUOE {k%O0O rtft) Will INITIATI THE CUT-OOWN PRO- 

Ct0U«C.      Ä   SQUÜS    IN   A   CUT-DOWN   CAWWBH    It   rtREO    IN   EITHER   CASE   ÖY   THE    REMAIN- 

IM cmm:m  fnorn tm  A SäTTESY TO CUT TH£  CORD CNCIRCLING THE ELIGMT  UNIT. 

Ä   KNOT    IN   THE   COPSO   JWiJ    fH3!0C   TMC    ^OMEN   £0GE   Or    TH1-   ^JGHT    SIDE   OF    THE   BOX 

WSLL.   CAUS£    THE   UNIT   TÖ    imtHJ,,      Im   ©©TTO«   Of    THE   PANACNUTC    COMPARTMENT 

(iOwcK  RISHT)   I» nnmiY ATTACHCO  TO TMC  COM AND   IS BULLED mit  A«S THE  UNIT 

ROTATCS.      A   SMALL   RIC(C   Of    fAW   ATTACMCD   TO   TM£   CAROROARO   90TT0M   AND    TO   THE 
TOP or THE mim  PARACHUTE DEPLOYS THC RARACNyTI icroRE PULLING fRCC, 

A   RNOTORAARN   OF    ONE    Or    THC    EiCCTROfftC    UNITS   BEFORE     !T   WAS    iNSTALLEO    IN 
THE   fLIGHT   CONTAiNCR    IS    «LLUSTRATED    CM   FlÖüRC   26.      THIS   UNIT   PROVIDES    A 

TELEMETRY   SYSTEM   FOR   TIC   HICJIOPMONE    VO   THC   GROUND   RECORDER   WHICH    IS   FLAT 

WITHIN   ONE    OS   FRON   ONS    HALF    CYCLC   TR   *»OVC   200   CYCLES   PER   SECOND,      WlTH   THIS 

FLiGMT   imiT   TMC   EMflRt   Ö»«OUMO   QMD-I    «.VSTCM   OFERATES   AT   OPTIMUM   EFF i C ! E «C Y. 

TM£   CLECTRONIC   CIRCUITRY   UTtkltfR    IN   THE   EARLY   FLIGHT   UNITS   PLACED 

CERTAIN   LIMITATIONS   ON   THC   FREQUENCY   RfRRONSC   OF    THE   OVERALL   SYSTEM,    AS   DID 
THE    USE   Of    MODULATION   TECMMjQüf.S   FOS   WHICH   THE   GROUND   OtTECTOR   WAS   NOT 

CESiSf4EDs      AN   EFFOWT   WAS   MAOC   TO    IMRRRVI   THE    TLLEHETRY   CHARACTERISTICS   BV 

OCRtORIMI   ^©OUiATISN   CIRCUITRY   WHICH   WAS   CO^ATJBLC   WltH   THE   GROUND   SYSTEM 

AMÖ   AT   THE   ftRMC   TIM   KIMIT   COVCRA^r.   OF    TME   ENTIRE   OCSIRCO   FRKQüENCY   SANC. 

A   SIMPLE   OCVIATIO«   OF    TMC   PULSE    TY«   Or    TCUCMCTRy   UTILIZED   FOR   HE TEOROLOGICAL 

OA'fA   TSAMSWSSSIOM   WAS   OCVISEO   BY   NR.   GtOUCC   C-LAt^   ANB    IMPLCMENTEO   BY   MR. 

^ 
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Fig. 26. Instrumentation section of the

FLIGHT PACKAGE UTILIZING THE 
PULSE MODULATION TECHNIQUE.

Fig. 27* Circuit diagram of the pulse modulated flight unit
DESIGNED BY Mfi. GeORGE ClARK AND Mr. CarLOS MacDonALO.
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CARLOS  NACOONALO.     THI   RCMTtTIOM  »ATI   or    THE   lUtCAftNICR   BLOCKING   OtCILLATOA 

WAS   INCRCAtCO   TO   3,(XX)  CYCiJ.3   PC«   secOND   TO   OtTAtN   TKC   OCtlNCO  rKCQUCMCY 

RESPONSC.       TMt    CIRCUIT    PARMICTCM   »SC    ItLUSTRATED    |H   F tOUKI    ?? • 

THE  HUD FOR GREATER MOSiLfTT   IN OSTASNING RESEARCH UAT* HAS  U:.D  TO 

THE    OEVELOPMEN1    Of   MOBitE    STATiONS   WH.CH   CAN   BE   fLOWN    TO   OCStREO   IITtt«       Ä 

GMD-1    RECEIVER    IS   USCO   WITH   *   PORTABLE    MITCMIA   SYSTEM    (SEE   FlO,   So)   AHO   * 

PRECISION JNSTRUNCNT COMPANY FH TAPE RECOSOIER.  (SEE FlO, 2Q.) THIS BVtTCM 
HAS PROVEN CPrtCiCNT TOR SHORT PERIODS Of OrSCÄVATiON AT REMOTE POINTS. 

A 8ALL00N DRIFTS WITH THE WIND AS II fLOATl AT CONSTANT ILTITUOC. 

UNDER  THE  MORE  FAVORABLE  WIND CONDITIONS CttCOyNTCfttOi   THE  BAiLOON-eoRNC 

TRANSMITTER   WILL    STAY   WITHIN   LIME   OF    SIGHT    Of    THC    MOttHO   STATION   FOR    THE 

ENTIRE    LIFE    OF    THE   BATTERIES.      UNDER   THE   MORE   UMTAVOKAtLI    CONOITIOMI   OHL    MAY 

EXPERIENCE^    THE    TRANSMITTER   GOES   OVER   THt   RADIO   HORIZON   BEFORE   REACHING 

ALTiTUCE    AND   NEVER   GETS   BAC«    INTO   TMC   flit®   OF   VIEW.      ONt    CAN   USE    *   REMOTE 

RELEASC   POINT   OP   A   NUMBER CT   STRATEGICALLY   PL*CCO   GMD-lS,    BUT    THE    SYSTEM 

BCCOMCS   QUITE    COWLtCATCOt      THE   FOLiOWING    IS   AN   ATTEMPT    ',0   OBTAIN   CXTCNOCO 

RANGES   F«OM   A    SINGLE    STATION. 

THE    RAM0-W00LDR SOGE    COKtOflATtOM   DESIGNED   A   SYSTEM   WITH    THE    OBJtCT!Vt 

OF    EXTENDING   THE    lift    Of    A   FlIGHT    UNIT    TO   2*   HOURS,       (Stl   Fltt.    JO.)      ONE 

RCQVIflCNCIIT    PLACED   ON   SUCH   A   SYSTEM    ||    THAT    IT   MAINTAIN   COMMUNICATIONS 

OVER    A   RANGE    OF    AT    LEAST    600   MILES.       THIS    II   ACCOMPLISHED   BY   USE    Of    SKY 

WAVE   PROPAGATION    |N   THE    3«5    T0      '0   MEGACYCLE   FREQUENCY   RANGf.      THC   Fl. SGHT 

UNIT    It    INTERROGATED   91,3   TiMfcS   0ER    SECOND    TO   DETERMINE    THE    RANGE    FROM   THE 

GROUND   STATIOM   TO   THE   BALLOON.      A   PHASE   SELÄTjMG   ^ECHNtQUE    PERMITS   EVALUA- 

TION   Of   THC    A2SMUTH   DIRECTION   Of   ARRIVAL   OF    THE   RETURN   PULSE.      THE. 

ACOUSTIC   DATA    IS    IMPOSED   ON   THE   FLIGHT   UNIT   CARRIE   ABOUT   9^   PERCENT    OF    THE 

T I MC , 

A VIEW OF THC fLIGHT UNIT IS PRESENTED IN FlGURE 3^' THiS !TfM WA5 

DESIGNED AND BUILT B^ TEXAS IMSTRUMCMTS, I^CORPORATCO^ OF DALLA9| TEXAS. 

A TWO-WATT rilAttSMITTC(t| A SENSITIVE RECEIVER^ PULSE GENERATING tlRCUITR" 

AND   PROVISION   FOR   CHANGING   FREQUENCSES   AT   SUNSET   AND   SUNR S Sif.    ARi     INCLUOCO, 

THE POWER SUPPLY IS DCtlONCO TO PROVIDE OPERATION or THE UNIT FOR A 2^-MOU« 

PERIOD. 

THE GROUND STATION ron  THE LOMG RANGE COMMUNICATIONS SYTEK WAS DESIGNED 
AND   FABRICATED   BY   THE   RAMO-WOOUHI IOCE   CORPORATION   OF    LOS   ÄNGFLES, 

CALIFORNIA.,     (SEE FIG.  32,)    I 200-MICROSECOHD PULSE   IS SENT  to  THE BALLOON 

UNIT   BY   THE    100-WÄTT    TRAMSMMTCR    (BC   6lO).       THE    RETURN   FSOM    THE    BALLOON 

TRANSMITTER    (5   THEN   OETECTfO   ^!T^   RECEIVER    UNIT   R   39°   AN0   JHl    TRAVEL   T| PC 
OF    THE   EXCHANGE    15   E VA", •'A , i.';.   nt   1 HZ    UNIT   ON   THE    LEFT.       TME   OF   SECTION   OF 

THE GROUND STATION IS NOT SHOW) . 

THE SYSTEM IS DESIGNED TO MAINTAIN COMMUNICATIONS WITH THE BALLOON 
OVER A 600-MILE RANGE. EXPCRI MENT&L DATA WILL BC OBTAINED CN H   SERIES OF 

TEST FLIGHTS TO ESTABLISH THE FEASIBILITY Of THE TECHNIQUE AND TO EVALUATE 

THE BACKGROUND NOISE LEVEL WHICH WILL S£ ENCOUNTERED 

31 
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Tig. 28. PORTABLC ANTCNNA SYSTCM OCMONSTMATCO BY 
Mr, Jim Bettle.

fiQ. 29. Precision FM tare recorder used in mobile 
ikstallations.
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CONCLUSiON 

TMC    SYSTEMS   AND    TECHNIOUCS   OE5C«)BEO   ABOVE   RiPRESENT   A   FIRST   APPROACH 

TO   A   DlfTJCULT    PROBLEM.       THE    DEVELOPMENT    Of    RESEARCH    AND    TESTING    TECHNIQUES 

HAS   PPOCECDCD   CONCURRCNT   WITH   THESE     INITIAL    SOLUTIONS    TO    THE    DATA   ACQUISI- 

TION   AND   PROCESSING   PROBLEMS.      AN    IMPROVED   CAPABIL!TY    IS    THCftCFOftC    AVAILABLE 

TO   APPLY    TOWARD    SOLVING   THt    PROeLEM*"    WHICH   CURRENTLY    ARE,    OR    CAN   BE,    EXPECTED 

TO    IMPEDE    PROGRESS. 

Of     IMMEDIATE    SIGNIFICANCE     IS    VHE    FACT    THAT    INSTRUMENTATION    IS   NOW 

AVAILABLE    WHICH    CAN   BE    USCO    TO   OBTAIN   DATA   OF    SUFFICIENT   FIDELIfY    TO    PERMIT 

SERIOUS   STUDY   OT    THE    ATMOSPHERIC   PRESSURE    DISTURBANCES   GENERATED   BY   MISSILE 

FLIGHTS.       ONE   MAY   EXPECT    THAT    ANALYSIS   OF    THE    POWER    AND   FREQUENCY   COMPOSI- 

TION   OF    SUCH   SIGNALS   WILL    PROVIDE    NEW    INSIGHT   RELATIVE    TO    THE    GENERATION 

AMD   PROPAGATION   OF   BALLISTIC    DISTURBANCES.       SUCH   STUDIES    ARE    ACTIVELY    UNDER 

WAY. 
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