
atalleventsgivesitanairofprobabilityTheballoonofthechemistCharleswasmadebythebrothersRobertInNovember,«imonthlater,Zambeccandis-coveredtheadvantagesofoiledsilkasanenvelopetorthelightergas,andsincethenallballoonshavebeenconstructedofthatmaterialSoonafteithenev\departureZambeccansentupaballoonwhichcrossedtheEnglishChannelfromSandwichtotheneighbourhoodofOstend,buttherewasnobodyonboardHydrogeneventuallytooktheplaceofheatedairThelatterwasofcoursereliedonforsomelittletimeThefirsthumanaeionaut,JTytlerascendedinaballooninflatedbyheatedaircarr>ingthemeansofkeepingthesamehotTheunfortunatePilatredcsRosiersdidthesamething,flyingoverPansonDecemberIst,1784,afterascendingfromVersaillesLimardifollowedquicklywithahydrogenballoonTherivalaero-nautcompromisedinthestruggleoftheelements,andascendedwithtwoballoons,oneabovetheotheronefilledwithhydrogentheotherwithheatedairUnfortunatelysomethinggoingwrongwiththeupperballoonthegasescaped,andthefirenotbeingalightforexpandingtheairofthelowerballoonthewholefabriccametothegroundwithasickeningthudfromaheightof700feetHydrogenafterthisdisasterdisplaceditsrivalBeforehisuntimelydeathRosiershadflownthirt}leaguesinhisballoonestablishingarecordwhichtheaeronautsofthedaymadeittheobiectoftheirlivestobeatIn1787BlanchardcrossedtheChannelinaballoon,andtheartofmanagingIMONTGOLriER2TISSANDIER3RENARD4THAYER5CHARLES6POWELL,MP7\\ISF8CAPTAINIORRMiNE(LOSTATSEANE\RLYTTELTON,NZ)9GREENIOGIFFARDtotheseekersofthesecretofaerialnavigationIn1760Cavendishdiscoveredthepropertiesofhydrogen,interahathesuperiorlightnessotthatgas,andsoonafterhimBlackofEdinbuighsuggestedtheplanofmakinganenvelopetoen-closeanygaslighterthantheatmosphericanThissuggestionremindsoneoftheideaputfor-wardb\Laiain1670WhetheritwastakenfiomhimororiginallyhituponisaquestionwhichprobablywillneverbesettledItssettlementhoweveratthispetiodofthenavigationottheairisimmaterialItisenoughforallpurposesthatthebrothersMontgolfierflewthefirstballoonThatballooncarriedasheep,aduck,andacockThesewerethefirstaeronauts,andtheycamesafelybacktoMotherEarthTwomonthsafterthefirstascent,thechemistCharlesconceivedthenotionofsubstitutinghydro-gengasfortheheatedairoftheMontgolfierprocessTheobviousadvantagewasthathydrogendidnotlikehotair,dependuponafiretokeepituptothemarkasalifterCharleshadsometroubleingettingthegasintohisballoonbutafteralittledifficult\liesucceededandthefirstballoonsup-portedb\hydrogenwentupnearPansremainingintheairforthreequartersofanhourOnreach-ingtheearththefabricwastorntopiecesbytheaffrightedpeasantryThisifitdoesnotconfirmthestory(nowconsiderablydoubted)ofAnrlree'sfatein1898,namelythathewasmurderedwithhiscompanionsonalightingbysomesuperstitiousnatives—Esquimaux,Laplanders,Yakootsinhabi-tantsofsomepartofthenmofthefrozenworld—

balloonshadbeguntobefairlywellunderstoodAvalveatthetopoftheballoonworkedfromthecarsundrybagsofballast,andanopenthroatweretheindispensables—thehrstforloweringbylettingoutgas,thesecondforraisingbythrowingweightoverboard,thethirdforpreventingtheexpansionofthegasatthehigheraltitudesfromburstingtheballoonThelastprecautionwassuggestedbythefateofseveralaeronautswhoseballoonshadcollapsedoverthemafterburstingfromthiscauseIn1821thecelebratedEnglishaeronaut,MrGreen,substitutedcoalgasforhydro-gen,andmanyuseditafterhisexample.Buttheothergashasnevergoneoutofuseinconse-quenceIn1830GreentravelledfromLondontoWeilburginNassauinhisballoon,adistanceof500miles,andwasconsideredveryluckytohavegotsafelytothatplace.Foritwaswellunderstoodthatthebigroundballoonwasun-wieldy,unsteerable,entirelyatthemercyofthewindandnottoosafeinroughweatherThetypeofthatballoonisseeninfigure9intheillustra-tionTheballoonwashowever,usedformanypur-posesandnocarwaseverconsideredcompletewithoutasetofobservmg-instrumentsTheatmo-spherewastestedandstudiedateverypossiblealtitude,andundereverymanageableconditionHumboldtwasanindefatigableobserver,andthenamesofthemostfamousaeronautswereGlaisher,CoxwellCroce-Spmelh,Nadar,GodwinandtheAmericanWise,Fissandier,Giffard,andDupuydeLomeOfthesetheAmericanWiseflewfromStLouistoJefferson,adistanceof1159milesHeconceivedaprojectforcrossingtheAtlanticbutfortunatelyforhimselfitcametonothingTtwasearlyinthehistorythattheaeronautsdis-coveredthedifficultiesoftheupperair.MentionhasbeenmadeoftheexpansionofthegasatthoseheightsTheknowledgeoftheeffectoftheatmo-sphereonthehumanconstitutionfollowedspeedily.Balloonsascendedtoheightsupto31,500feetBreathingproveddifficult,thefacesoftheaero-nautsgrewpurple,insensibilityoftenoccurred,andononeoccasionofthreemenwhowentuptoaheightofover25,000feet,allbecameunconsciousandtwodiedThistypeofballoonisinusetothepresentdayEverywarofficehasnumbersofthemforpurposesofobservation,manyaero-nautskeepthemforshowpurposes,descendingfromtheminparachutes,*givingdisplaysonvariouspublicoccasions,puttingthemtoavanet\ofusesTheonlyconspicuouslyseriouspurposetowhichoneofthetypewasputinlateryearswasthepurposeofmakingAndreesattemptontheNorthPoleThisfamousaeronauthadinventedasystemofsteeringtheballoonbyasystemofdragropeswhichhehadexperimentedwithinseveraljourneysovertheBaltic,allwithmuchsuccessHebelievedimplicitlyinthesystemButhisfatecontributedgreatlytotheencouragementofthereactionthathadsetinsofarbackastheearlyfiftiesagainsttheroundtypeofballoon,whosedementstheaeronautshadfoundsuchabundantreasonforbeingdispleasedwith,reasonschieflyofunwieldinessandunsafety.OneoftheearliestproposalsforgettingoverthesteeringdifficultywasthatoftheGreekStagapouloswhosuggestedharnessingbirdstothesidesotballoonstodragthemthroughtheairHedidnotgointoanydetailstoshowhowrthesenovelteamscouldbedrivenaswellasthosewhichdrewtherenownedchariotsofVenusandQueenMab,butinthedrawingwhichhemadetheyseemtobedoingtheirworkfairlywellGiffard—ofInjectorfame—wasthefirsttodevoteseriousattentiontothemuchdesiredimprovementIn1852heelongatedtheshapeoftheballoon,makingitellipticalinsteadofsphericalconstructedanexample144feetlonglv3ftfeetindiameter,fitteditwitharudder,installedapropellerandamotor,(steam)ofthreehorsepower,theweightofthemotorapparatusbeing4(>2lbsInthisheascendedfromPansand,theweatherbeingcalmmanagedtoworkuptoaspeedofbetweensixandsevenmilesanhourhavinghisballoonundersomesortofcommandHewasfollowedin1872byDupuydeLomeChielConstructoroftheFrenchNayy—aservicewhichhasalwaysbeeninthevanofenterprise—withamachineworkedbymanpowertakingupontheoccasionofhisascentfromPanstwelvemenforoperatingthemotor.Themachinewas118feetlongby4^feetindiameter,andhehadasuccessd'esiimeHepreferredmanpower,havingawholesomedreadofafierymotorworkingincloseproximitytothehydrogenintheballoonThemanpowernotprovingeconomicalothersturnedtosteam,amongstthemWolfertandDeBradskiwhothoughttheycouldtakesufficientprecautionsagainstthedangerfearedbytheirpredecessorButtheyfailed,andtheylosttheirlivesinfullviewofParisTissandiercamenext,in1883witha"Diri-gible"(seefigure2)whichaccomplishedthebest*Baldwinin1887descendedamilein3iminuteswithaparachutePROGRESS.Ffbruarvi1907121


