
trumpet mounted abovethemouthofthediaphragm,andservingtoconcentrateuponitselfthesoundswhichitisdesiredtoregister,orinverselytoamplifythesoundsemittedbythemembranewhenreproducingsounds.ThePhonogram.—Foraconsiderabletimephonogramshavebeenmadeincylindricalformandofplasticcomposition,theingre-dientsofwhichareprincipallywax,ormoreordinarilystearine.Thecomposition,ren-deredthoroughlyhomogeneousandofperfectfineness,meltedbyatemperatureofabout250degrees,filteredandpurified,is1runintoannularmouldsmaintainedatalowertem-perature,androtatedinordertoexpeltheminutestbulbsofair,whichwouldleaveholesrenderingthecylinderuseless.Itis'thentakenoutofthemould,trimmed,cooledcare-fullytoavoidunequalshrinkage,scoopedoutasmuchaspossibleintheintervalsbetweeninternalribs,whichalonearelefttotheexactdiameterofthemandrilofthephonogram.Aftersuitablyboring(thismandrilisslightlyconicaltofacilitatetheintroductionofthecylinderandtoavoidplacingitwronglyinposition),itisfinallyturnedand,polishedexteriorlybyamachine(thecuttersofwhicharesometimesofsapphire),andthenpresentsaperfectlycylindricalandsmoothsurface,the.entireperfectionofphonogramsconsistsintheminutestexactitudeofthesmallestde-tailsoftheimpression,becauseitisbyhun-dredthsofamillimetrethatthedepth"ofthefurrowismeasured,andbythousandthsthatthenumberofundulationsscratchedineachcentimetreofthefurrowismea-sured;scarcelyperceptible,andyetsocharacteristicthatapersoncanrecogniseundermicroscopi-calexaminationaspecialfeature,-accordingtothenatureofthe-Fig.2.—CINEMATOGRAPHIC(Rearview).Fig.I.—CINEMATOGRAPHICAPPARATUS(verticalsection).Thiscombinationofthephonographandthecinematographhasnowbecomeathoroughlypracticalsuccess.Oneforthepictureandtheotherforwordsorsounds,theyinstantlyseizeandafterwardsreproduceatwilllivingscenes,enablinginterestingandusefulrecordstobepreservedofaperiod,anindustry,oranart.If,separately,thephonographandthecinematographrecordinterestingevents,itisevidentthattheircombinationinoneap-paratus,producingatthesametimealivingsceneandvoicesofallkindswhichaccom-panyitwithrigorousexactitude,presentsafargreaterinterest.Wewilldescribe,ivthefirstplace,thephonographwhichentirelyfulfilsthesecon-ditions.ThePhonograph.—Thephonographofto-day(1907)isconstructedexactlyonthesameprincipleastheprimitiveapparatusofKdisondatingbackto1877.Itcomprises:(1)aplasticsurface(cylinderordisc)rotatedso.thateverypartpassessuccessivelybelowafinepointofagate.Itisuponthissurfacethatsoundsareregistered:(2)areproducerdiaphragm,consistingofasmallcylindricalboxoneoftheendsofwhichisavibratingmembranesupportedbythesidesofthebox,andcarryinginitscentreapencilthepointofwhichserves—eithertoscratchthesurfaceofthe"phonogram,"inordertotracethereonafurrowmoreorlesswideanddeep,accord-ingtothenatureandvolumeofthesoundvibrationsreceivedbythemembrane;ortoretraversethefurrowwithoutalteringit,tooperateinaninversemanneruponthemem-brane,andmakeitemitthesoundsregis-teredpreviously:(3)amotormechanismoperatedbyclockworkorasmallmotor(generallyelectricity),givingtothephono-gramitsrotarymovement,andtothedia-phragmthecorrespondingmovement,sothatthecombinationofthesetwomovementscausesthepenciltotraverseregularlyoverthewholesurfaceofthephonogram:(4)aTHePHotvo-Oinem&togr&pH(^)fto*a^inventionwhichbrilliantly/*&\fulfilsthepromiseofearlydays.Augusti,1907.PROGRESS."taking"ascenebyphonographandcinfmatograhinatheatreSPECIALLYDESIGNEDFORTHEPURPOSE.375


