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and over at every part, whilethesteelremainsinthebottomlayer,theregionofitsspecialtensilestrainThereisnodifficultyaboutthejointingforthenecessarycontinuanceofthesheetofsteel.Alltheworkmenhavetodoastheylaydownthesheetsforthecombinationistooverlapthemtowhateverextentthearchitectmayorder.Ingene-raltheoverlapofasinglemeshisconsideredample.Withthisimprovementtheredoesnotseemmuchtobedesiredinthemanufactureofarmouredcon-creteAtalleventstheprocessisnowatthehighestpointithaseverattained.Themetalissureofitsrightplaceinthecombination,and,beingfullyembedded,ispreservedindefinitely,sufferingabsolutelynodeteriorationwhatever.TheengineeringverdictappliedafterlongandcarefultualasallsuchverdictsareinEngland,isthatthetensionefficiencyofagi\enbeamisin-creasedfromtentotwelvetimes,bytheuseoftheexpandedmetal,themlebeingvouchedforb\suchmenasSirBBakerandSirJ.Fowler.Therulehasbeensubsequentlytestedbythecom-mitteeoftheArchitects'AssociationatNewcastle,anditwasfoundthatthestrengthwasappreciablygreaterthanthemleallottedItwasafteithatThecombination,however,wasfoundtocarrywithittwoobjections.Therewasanelementofuncertaintyaboutthepositionofthesteelinthecombination,andthemanipulationwastedious,andthereforeexpensiveItwasnecessarytousealargenumberofrodswhichhadtobewoventogether,orlatticed,andsecuiedwithwireatthejoints.Theprocesswasnotonlyslow,butitde-mandedgreataccuracyfromtheworkmen,failingwhichthemetalwasexceedinglylikelytogetintothewrongplace,1c.intothewronglineofstrain,thusreceivingthecompression,notthetensionstrain—doing,infacttheworkforwhichitspartnerhaditsplaceinthecombinationQuiterecentlyJohnGokhngsweptthesetwoobjectionsawaybythesimpleexpedientofex-pandingthesteelbeforeuseAftermanytrialsheconstructedamachinewhichdoesthispartoftheworkwitheaseandceitaint\Seizingeachthinplate,itdiagsitlengthwiseandsidewaysuntilitbecomeslikeasquareofwirenettingbeingreallyasheetofsteelexpandedintomeshesThesheetwhenljingonaflatsuitacetouchesatonlyonepointineachmeshThus,whenconcieteisapplied,itembedsthesteelentneh,gettingunderEXPANDEDSTEELCONSTRUCTIONSHOWINGSTEELWORKREADYTORECEIVECOVEROrEXPANDEDSTEELANDCONCRETE•sideofthe8feetvestibuleisthemagazineroom22feetx10feet6inches;caietaker'sroom,16ftx10ft.6in.•andastoreroomAbroadstair-caseleadstothefirstfloor,andupstairsarefoundaspaciouslanding,alending-library,35ft.6m.x22ft.6in.;ladies'room,25ft.x11ft.,andareferencelibrary,31ft.xl4ft6inThelightingarrangementsareonthewholegoodbutinthismatterthecommitteewillconferwiththearchi-tect.LavatoriesandsanitaryarrangementsareprovidedonbothfloorsTheusesofexpandedsteelarebothsatisfactoryandpleasant.Thatatalleventsistheverdictofeveryengineerwholikestocombinestrengthwitheleganceinhisdesign,andoieverybuilderandwarehousemanwhoplaceseconomyofconstructionmthefirstrankofallthings.Oftheseuses,oneofthemostremarkable,byreasonoftherapidityofitsdevelopment,isthecombinationoftheexpandedmetalwithconcrete.Thisconstitutesapartnershipofmaterialsrecentindate,butincompaiableinthemagnificenceofthefuturebeforeitRe-inforcedconcrete,orarmouredcement,istobeseennowinfloors,roofs,walls,insewers,bridges,wharves,warehouses,inconstructionsofeveryconceivablekind;andforbuildingsforwhichartisticadorn-mentisrequired,nomaterialcanbemoresuitable\u25a0fortheretentionofsharpnessofoutlineandclear-nessofdesign.Concreteconstructionis,ofcourse,notnew,TheRomanbuilderswerepartialtoitfortheyknewitsproperties.OfalltheworktheydidwithitthefinestexamplewhichhascomedowntoourdaysisthePantheonofRome,abuilding(thesubjectofaprominentillustrationmourissueoflastDecember),erectedby\gnppaintheyear27B.C.Thewallsofthecircularpartofthisgreatstructurearenearly20feetthick,whilethereisahemisphericaldomeof142feet6inchesspanwithacircularopeninginthecentreofabout30feetindiameterTo-dayitdoesnotshowasinglecrackaftertheheatsandfrostsoftimethestormsolnature,andthetempestsofwarhavebeatenuponitsbulkandtesteditsenduranceineveryconceiv-ablewayfor1933yearsUsefulandwidelyusedasitwastheartoibuildingwith"pozzuolana"theconcreteofourday,waslostmthedesertofthecenturiesthatfollowedthecollapseoftheRomanEmpire—itisasidelightshowingforciblythetremendouscom-pletenessofthesweepmadebythedisastersunderwhichthatEmpireperished.Smeatonrediscovereditm1726,andinthenextsixtyyearsthemanu-factureanduseofhydrauliccementmadegreatprogress.ThereweremanymakersonbothsidesoftheAtlantic,mostprominentamongwhomwereParkertheEnglishmanandWhitetheAmericanAttheendoftheperiodorabout1820JosephAspden,ofLeeds,eclipsedallothermakers,forheproducedthefamousPortlandcement,socalledfromitscolourresemblancetoPortlandstone.Thenewmaterialwasrecognisedassuperior,anditssuperioritytotheancientcementoftheRomandayshasbeenadmittedTheusesofthismaterialintheengineeringofthewoildarenowhistoricalToJeanMonier,ofParis,agardenerofgieatabilityandenterprise,isduethecreditofthecom-binationofthematerialwithmetal.Wantingonedaysomelargepotsfortheplantingofoiange-trees,hebuiltsomeofconcretewithwirenettingem-beddedinthematerial,andfoundthecombinationsostrongthathedeterminedtofollowhisinventionfurtherafieldHesoughttheprotectionofthepatentofficereceivedthegoldmedaloftheParisExposition,in1878,andseemedthefriendshipofengineersandtheco-operationofcapitalistsPresentlyhisreinforcedconcretewasspreadovermanytanks,bridgesandsewersinFrance,Ger-manyandAustria,andwasfindingitswayintothe"fire-proof"floorsofnearlyeverycountryoftheEuropeancontinentItiswellknownthatconcrete,thoughanex-cellentmaterialincompression,hasverylittlestrengthintensionwhileontheotherhandsteelisoflittlevaluemcompressionasbeinginthiscombinationlight,itwouldhaveatendencyto"buckle";butwhenusedintensioncanbelehedonwithperfectsafety.MrWalmesley,MICEaddressingtheInstituteatBradfordonthe7thofSeptemberoflastyear,saidonthesubjectoftherespectivestrainstobebornebythetwomembersofthecombination•"Ifthebeambesupportedatbothendsofitslensth,andloadedbetweenthesupports,theupperportionwillbeincompressionandthelowerintension"Follow-ingtheseprinciplesMonierplacedhismetalinthebottomofthebuildingandhisconcreteuponitwiththeresultingdevelopmentofconstructionabovenoticed.ExpandedSteel.Februaryi,1907PROGRESS.135


