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Gbe Scientific IRew ZtealanDer.

date of the^patent, or one'yearfromthedate
of the registered design; (5) For restoring
patents which have;been unintentionally
allowed to lapse by non-payment of renewal
fee: (6) Foi patents of additioncarrying no
renewal fees ; (7)For extendingthe grounds
for opposition and granting power to award
costs; (S) For extension of the term of design
registrations for a secoid term of five years,
and for a third term of five years; (q) For
giving any person who would have been
entitled +0 oppose the grant of a patent,
power to apply to the Comptroller-Ceneral
within two ye?rs of its date to revoke a
patent on certain grounds; (10) For gixing
power to the Court to extend the term of a
patent for a further term of seven or even
fourteen yeais ; (11) For enabling two or
more provisonal specifications for cognate
inventions, to be completed under one com-
plete specification, and for a single patent to
be granted thereon • (12) For the filing of
specimens of chemicalinventions.

The new Act willapply to patents granted,
designs registered, and applications made,
before as .veil as after the commencementof
the Act. except where otheiwise expressly
piovided.

A full analysis of the chief points will be
found in our Engineering Column, f~om the
pen of Mr. Croydon Marks, M.P., specially
contributed to Procrfss.

the flying"art. The fact is'that, while enthusiasts
are gloating over predicted results— Mr. Stead, for
instance, says that successful construction of air-
ships will destroy war quicker than the Hague
Conference, and General Baden-Powell agrees
with him toalmost the whole extent of his conten-
tion— practicalmen are rather coming to griet with
their newest ventures. For example, Mr. Well-
man's dirigible balloon and the military balloons
1a Patrie and Nulh Secundus— the iirst the work
of the War Department of France, the second the
fruit of years of experimenting by the military
balloon department of the British army— are evi-
dently the prize individuals of the balloon flotilla
of the world. The great dirigible developedfrom
the designs of Count Zeppelin for the German
army, and known as Parseval, is of the
same type of "

assured
" successes, and the

Russians have announced another. Now Mr.
Wellman's dirigible' and the English War Depart-
mentballoons werebothsmashed topieces the other
day by a hurricane. In plain English their dis-
comfiture has demonstrated that these craft are
not what at sea would be termed seaworthy.
They are built stiffer than the first of their kind,
and they carry more power, thanks to the inven-
tions of the period that has elapsedsince the first
demonstration. But they are no whit better for
practical purposes than the dirigible of Captain
Renard, of the French army, which made such a
sensation in the year 1885 by achieving a flight of
21 miles an hotir, half of it against a head wind.
The others have carried prune ministers and ex-
plorers, but they have none of them done more
than the dirigible of Captain Renard. In the
dirigible class the problem of constructing a'craft
that shall keep*the air mall weathershas yet tobe
solved. Itis of course nearer solution than it was
twenty-two years ago,but the distance frompracti-
cal dependability still represents, apparently, a
vast gulf. On the other hand the championof the
aeroplanes, M. Santos Dumont, who flew last
year so well in Paris has again takenup the dirigible
andconfessed to a deplorable failureof his aeroplane,
and is at present hidden under the shadow of a
promise to do something. The brothers Wright,
at the same time from whomso muchwas expected
and who have been the centre of much prophetic
devotion in theUnitedStates, havenotbeenheard
from. The Dominion, in the personof a Dunedin
citi7en has added to thehopesof theworlditsmite,
withamachine of whichnot eventhe journalistwho
described it has faintestidea. For thepresent
then the outlook in the matter of the mastery of
the air by enterprising man is not of the best.
Some balloons during the present year flew some
hundreds of miles. ( But1their round unsteerable
predecessors did the'same1 thing a century ago.
Howreliable they were as guides was discovered
by the unfortunate Andre in 1597, in his attempt
on the Pole.

[Price:6d Per Copy;6/6 Per Annum posted,
or inadvance5/-WELLINGTON, N.Z., NOVEMBER i,1907,Voi,. III.— No. i. Monthly.]

The New Airships.
\\ iTHObr information as to the trials at James-town, it isnot possible to arriveat any very definite
conclusion as to the progress attained to-day in

ShipFires.
A short time ago the insurance companies main-
tained an inspection of cargo during stowage.
There were then no fires. Now there is no inspec-
tionof cargo, during stowage;andfires rage. They
areon the up grade for si7e anddestructiveness,and
they have reached present high-water mark with
the disaster on the Turakina. No onecansay how
many lives and how many thousands worth of
property they will go on to destroy. The plain
moral is that the sooner we back to the inspec-
tion the better. Who is to doit, and whois topay
for it > That is another question. But if fires are
to cease at sea, there must"be an inspection. On
the other hand,if there is no inspectionfires willnot
cease at sea. The Royal (ommission of last year
had a deal to^sayPabout spontaneous combustion
and similar matter;but the main moral of its
report was the imperative need for inspection.

PROGRESS
With which is Incorporated

THE SOIENXIFIO NEW ZEALANDER.

TheBrennan Mono-rail.
FromMr.Black'spen, in an article on "I4ght
Eailways" in our Engineering Column, we
have to-daythe firstpronouncementontheex-
citing, suggestive,andmostinterestinginven-
tion of the famous Australian. Three
things stand out in Mr. Black's paper,
They ere: first, it is fair to conclude
that every Brennan truck must have itsown
separate gyroscope; secondly, that the
possibilities enclosed in the chamber where
these machines make their fearful number
of revolutions are such as to make one think
seriously; thirdly, that if thenew invention
is ever a success in the working stage, it
will be more conspicuous as a temporary
expedient than as a permanent railway
traffic factor. Mr. Black's last con-
clusion is not likely to fand a single dis-
sentient. It is that the best course for the
Dominion in this matter, is to leave the
experimentint^ necessar}- for the develop-
ment of the Brennan invention to the engi-
neers and workshops of Great Britain. That
will be better for the Dominion, andbetter
tor theinvention.

A New Year.
With the present issue this Journal enters
upon its thirdyear. From a humble begin-
ning, inpoint of columnar space, Progress
has gradually expanded in scope until,
at the present moment, there are con-
tainedinits pagesupwards of 50,000 words
composing those articles inthe various causes
which originally prompted its institution.
The circulation of Progress has also in-
creased in similar proportion to its bulk ;
this directlyresulting from an improvedliter-
ary and typographical standard. Con-
sequently, its force as anadvertisingmedium
has cometobefullyrecognisedbyfirms whose
professions or lines of businessrequirepub-licityinitscolumnsAstheorganoftheDominion'sandtheworld'sprogressinscienceandinvention.Progresshopestocontinuetomeritthemanyhundredsofgoodopinionsthathavereachedtheeditorialofficefromfctimetotime.TfteNewPatentLawofGreatBritain.BeforetheLegislaturewasproroguedtheocherdayitpassedthenewPatentAct.Thismeasure,of30clauses,provides:—-(1)ForsomewhatextendingthescopeoftheofFcialsearch:\2)Forrefusingthegrantofapatentaltogetherinlieuofrequiringaspecihcreference,ifentirelyanticipatedbyonepatent.(3)Forpost-datinganapplicationincaseofdisconformitybetweentheprovisionalandcompletespecifications:(4)Forrevokingapatentorregistereddesign,ifthepatentedarticleorprocessisnotmanufacturedorcarriedontoanadequateextentwithintheUnitedKingdomwithinfouryearsoftheEDITORIALCOMMENT.



pimo,theemotionotthe\lohn,thepurityoftheclarinet,arethuswithminstantreachoftheplayeruporamachineofthisUpeIhepresentlnstrument-with145alternatorswhileproducingthemostextraordinaryresults,willnotreachallofthe(.ombmat'onsnecessary,letussaj,toproducethemai\rilouscomplexmusicofanorchestrabutth^mventoi'salreadyplanningamuchlargermarhine,withhundredsol"Iternators,upcrwhicheightortenirusiciansmayperformtogpthrr,makingpossibleheightsofmusicalharmonyne\erbeforeimaginedTelephonicattachmentsarepro\idedforthe"delivery"ofDynamophonemusichundredsofNEWPLYMOUTHLIGHTING.12kw.direct-currentshunt-woundgenerator,coupledtoaCarrickandRitchie12mhigh-pressuredouble-dischargeturbine;setrunningat1100rpm.TheelectriclightingundertakenbytheNewPh/mouthBoroughCouncilhasbeenanunqualifiedsuccessundertheguidanceofMr.H.Blacktheirhard-workingengineer.Lastyearthecorporationdecidedtoinstallagok.w.turbo-alternatordirect-coupled-sec,andunderkeencompetitionthecontractwassecuredbyMessrs.TurnbullandJones,Ltd.,ofWellington,Dunedin,ChristchurchandAuckland,whosepiiceforthecompleteplantwasthelowestreceived.Thespecification,whichveryablydescrib-edtherequirementsoftheCorporation,wasdrawnupbytheirelectricalengineer,andthenewplantconsistsofone90k.w.turbo-alternatorrunningataspeedof500revolu-tionsperminute.The152b.h.p.turbineisbyMessrsCarrickandRitchieLtd.ofLondonandEdinburgh,beingoftheirhigh-pressuredouble-dischargetype,with27"wheel.ThealternatorisbVtheBritishWesting-houseElectricandManufacturingCo.,Ltd.,ofLondonandManchester,andiscapablethpplayerwishestopruducethepeculiarsweetnoteoianAstring(open)upontheviolin.ThegroundtoneofanAstringhas43."»vibrationsasecond.Onekey,controllingonealternator,willproducethisgroundton*71,butit\ullsonndmerelikeaflutenot"thanaviolinnot^Haimoniesmustbeadded—exactlyasHeluiuoltzbuiltupatonewithhistuningforksStopsaiedrawnproducingthefirstharmonic,870vibrations,thesecondhaimomc,1,30.5\ibrationsandsoon,untiltheapproximatencteoithe\iohnisreachedInotherwords,theplayer,byusingthepropel\eysandstopscanconstructthetonesotanyinstrumenthewishesHeranhavethecleainoteoftheflute,theheavyburrofthe'cello,ortlvsquealofthefife.Thequalitiesofallinstruments—thevivacit}oftheNOTES.ElectricLightingatNewPlymouth.mitesawayfrcmthegeneratingcentre,thusitwi'lbepossibletohearcheaplyeitherthemostpopularorbestmusiciftheday.*****-cDunedinacquiredapublicandcheapelectricalsupplyfromtheWaipor:ademandforelectricliftshasarisen.A.&T.BurtLtd.havejustinstilledoneoftheseliftsforMessrs.Herb«f«pHaynes&Co.Ltd.,andithasacapacityof20cwt.^whichitwillhandleataspeedof80leetpermmutevthroughaspaceof45feet.TheenergyissuppliedfromtheCorporationmams.\5b.h.pinductionmotordrivesthelift,themotorbeingmanufacturedbyCrompton&Co.,London.Themotor,bymeansofabelt,transmitsitsdrivetoacountershaft,whichisfittedwithalongcylinder,fromwhichtwobelts,onestraightandonecrossed,driveanothershaftonwhichthreepulleysarefixed,twobeinglooseandthecentreonefast.Thisshaftiselon-gatedandterminatesmawormengagingawormwheel,ontheshaftofwhichthewindingdrumiscarried.Tnordertooperatethelift,themotorisstartedrun-ning;andbymoansofastrikinggear,whichisactuatedbyahandropegoingtothe1ottomofthewelleitherthestraightcrossedbeltcanbebroughtoverthefast-puJlevandtheliltcageeithermadetoascendordescend.Thereareseveralsmallimprove-mentswhichhavebeenspeciallydesignedby\.&-T.Burt,Lim-ited,mallcasesthefunctionofthesebeingfcrsafety.Oneparticu-larapplianceisaleverengagingthehandropetobeusedastiiemer-gencystop,intheeventofthehitattendant,intra\elhngupordown,reqmnng+ostepsud-denly,allhehastodoistopulltheleverandthebeltsarethrownintotheofiposition\notherfeatureistheautomaticarrangementforoperatingthegates.Thesegatesarealwaysclosedwhentheliftisawayfromthefloor,asthejbftascends,itopensthegate,whichisopenedwidesimultaneouslywiththecagefloorcomingtothelevelofthewarehousefloor,astheliftpassesthisfloor,thegateisreleasedandfallsbackintotheshutposition.Theideaofthisistopresentthegatesguardingthewellbeingcarelesslyleftopen.1hehitisalsoprovidedwithautomaticliftgear,whichcomesintooperationimmediatelytheropebreaksorslacksInordertotakepower,therope,aftertakingseveralturnsroundthewindingdrum,terminatesinoneendofthecageandtheotherona'counterweight,whichisweightedtotheweightofthecageplushalfthemaximumload.Tomini-misefriction,thewormrunsinabathofoil,and<J1bearingsareoftheself-oilmgt)pe.Messrs.Burthax^etlthehonourofinstallingthefirstelectricliftinoperationworkedfromWaipori.ElectricityElectricitylikesound,travelsinwavesor\ibra-tionselectricityintheether,aodsoun^mtheair.Whyshouldtherenotbeaway,arguedDr.Cahill,forproducingthevariouswbrationscorrespondingtothepitchofamusicalnotebyelectricitya"dthenchangingthemintosoundvibration^'ThiswastheproblemhestudiedandhefinallyhitupontheuseofelectricdynamosFachdynamowassobuiltthatitgaveoutattemptingcurrentswhichvibratedatacertainrate.Fachdynamoproducedvibrationsrepresentingasinglepuremusicalnote,orasingleoneofHelmholt/'stuningforksOtherdynamosoralternatorswereusedtorepresentotherpuretmes,untilinthepresentmachineDr.Cahillhasnofewerthan143suchalternators.Theyareplacedupongreatsteelshafts,andoperatedbypowermachinery.FachalternatorisconnectedbvwireswlththeplayingkeyboardinanotherrooiuWhenonekeyispressedonealternatorgivesoftitsvibrations;whentwoarepressed,twoalter-natorscomeintoplay.Letussuppose,row,thatNovemberi,1907.PROGRESS.8Therehasbeenaconsiderabledr^pinthereceiptsoftheChnstchurchTramwaysduringthelastthreemonths,whichmustbedueinalargemeasuretotheexceptionallyrUyseasontheCanterbur\capitalhasexperiencedduringthewinter,astateo£thingswhichhasenabledothermean1;oflocomotiontobefollowedbythepopulation.****ThepumpsforthenewRossFlatGoldMiningCompanywillbeoftheelectricalturbinetype,similartotheseinstalledfortheKelburne(Welling-ton)watersupply.Ihesinkingpump,however,willbeoftheverticaltype,andeachunitwillbecapableofdriving10,000gallonsominute,whichshouldbeample,consider-ingthattheRossUnitedhadonlyabout120h.p.attheirdisposalwithapowercapacitycfabout650gallonsperminute.******Apollw,istohaveteentaken?tWanganuionthe28thult.forthepur-poseofraisinginordertoproceedwithth-»amendedelectricaltram-waysschemeforthatborough.Sleeperconstruc-tiononaballastfounda-tionhasbeenselectediortheWanganuitrackwithoverheadfeeders,woodenpoles,andspanconstructionwithcentrerunningtrolly.Asingletrollywireof2/0B&Sgauge,withdoubletrollywireatpassingplaces,will"beused.Thegaugeofthetrackwillbethestandard.ThemachinerywillbeoftheElertncalConstructionCompany'swell-knowntype,andwillconsistottwo15k.w.generatorsdirectcoupledtotwosuctiongasengines.******CheappowerwouldproveanimportantfactormthereductionoffreightchargesfromLytteltontoChristchurch.TothisendtheelectrificationthatsectionoftherailwayshouldbesenoaslyconsideredbytheGovernmentWaterturbinescouldbeitilisedforgeneratingcurrentattheWaimakariri,andbythismeansfully6,000h.p.wouldbeimmediatelyavailable.******AningenioussystemthatwillmateriallyreducethecostofcablingisabouttobeinstitutedmtheDominionItisknownasthe"NM."system,forwhichMr.ClementNewtonhold"patentrightsfortheSouthernHemisphere.Mr.NewtonistheAustralianmanagerfortheBritishInsulatedandHelsbyCableCompany,andhasstudiedforyearspasttheQuestionofeconomyinregardtocablecommunication.InafutuieissueofFRoc.Rr<-swehopetopublishfulldetailsofthissplendidin-vention.Letitsufficeheretostatethatthein-ventorclaimsthatwhereitcosts3sperwoidtocabletoLondonatthepresentday,thecostunderthe'N.M.1willbereducedbyr»O%Weunder-standthatthesystemwillbeusedinconjunctionwithanycodebookandalsowithanyprivatecodes,providedthatthecodewords?reallnumbered.******Wehavelongbeenaccustomedtothe~centralstationinelectricalmatters,butitwasscarcetytobeexpected,eveninthisageolprogress,thatmusicwouldsomedayberetailedtotheconsumermthesamemanneraslightingorpower.InDr.IhaddeusCahiU'smarvellouselectricalin\cnticnforproducingwhatmightbecalledscientmcallvaccurateharmony,liesthesolutionoftheproblemofpeifectrepresen-tationofmusicatnominalcosttothehouseholder.Dr.(ahillcallshisinventionthe"Dvnamophone"?ndalthoughitisimpossibleheretodescribethetortuous?nddifficultpathwayofhisprogress,ortotelloftheobstacleswhichhewascompelledtosurmount,itwillbesufficienttoexrhm,simply—foritisreallysunple—howhefinallysolvedthei-oblemnewPlymouthlighting90kwalternating-currentgenerator,single-phase,direct-coupled.to152bh.p.CarnckandRitchiehigh-pressure27mdouble-dischargeturbine;setrunningat500r'p.tn.



[ByH.S.King,a.i.t.f.lNotesonWaterTurbines.7hecompanywhichwearecentlyformedforworkingRossFlathasacapitalofthatamountbeingover-subscribed;conseq'ue-tly,thereislittledoubtthattheundertakingisdestinedforsuccess.InAugust180.1,thisgoldfieldwasfirstopened,thewonemgsbeingconfinpc1totheshallowgroundotJmesCreek,butgcHwasafterwardstracedintoJonesFlat,whichwasworkedonapayingba<sisforaconsiderabletimeonfhefirstboftom,varyingdownto80feet.Subsequently,itwasfoundthatauriferouslayersexistedbelowthis''epth,andthus,attheendof1860,severalcom-panies,suchas"TheMorningStar,""PrinceofW<*le&""ScandmaMa,"etc.,workedgroundetdeeperlevels.In1868theNewZealandParlia-mentpassedthe"GildfWdsDrainageBill,whichcreatedaDrainageBoardwithratingpower.UnderthisActadrainagecompanywasformedwithacapitalofandthisconcerncom-mencedpumpingmJanuary,1870.Theappli-ancescfthecompanyeffectuallydramedtheworkablegroundloraboutninemonths,buttheratingpoweroftheDrainageBeardhavingfailedtoprovidefortheheaxyexpendituresuiroundmgthemaintenanceofthesteampumpingmachineryofthedrainagecompany,thelatterceasedopera-tions1hishadtheeffectotstoppingallunder-groundminingmthedistrict,exceptingthe"Cas-sius"claim,which,notbeingconnectedwi+hJones'Flatworkings,carriedoperationsonuntiltheaccidentaltappingofother'claimsfloodeditalso.Duringthe3:.'*weeksthitthf"Caserns,""MorningStar,"and"'Excelsior"companiesweremfullworkingtheyproduced11,543ouncesofgold,andtheothercompanies,ofwhichthereisnorecord,probablyyieldedasmuchmore.Fromthetimethedrainagecompanyceasedpumpinguntil18-i2,allminingontheFlatstopped,leasesbeingcancelled.Inthatyearth^KossGoldmmiiij,Company,Limited,wasformedwithacapitaloftodramandworkthegroundbyhydraulicpower.Anexpensiveshaftwassunkandhea\yhydraulicenginesandpumpingplantwerepur-chasedfromMessrs.A.andG.Price,oftheThames.Thedepthofthemainshaftwas3W2feet,cuttingthroughflightdistinctlayersofpayablewashdirt.Alterencounteringdifficultiesinopeningupclaimsatthedeepestlevel,thecompanyworkedforsi\weeks,talcingoutM0ouncesofgold—resultswhichcomparedfavourablywiththoseofpreviousmines.Attheendofthattime,how-ever,theyhadworkedtooneartotheoldworkin^s,\u25a0wlrchwere,asaconsequence,Hoodedour,andthewateteventuallybrokethioughdidcom-pletelyfloodedthenewmine.TtistheintentionoftheRossCompanytocleanoutth^oilUnitedRossshait,useitforpumpingpurposes,andsinkaworkmgshaftinthevicinityottheold"Cassius"workings.Thereitisexpectedrichgoldwillbestruckasitisonrecordthatthe"<"assius'claimyieldedf>6ouncesonthelastdajbeforeshuttingdo>vn.Thefailureofpreviouscompanieshasbeenduetothefoctthatinsufficientpowerhasbeeaavailableforpumping.Sealingthisinmind,thenewcompany,ashasalreadybeenreportedmProgki-,-,,hasallowedforeverycontingencybyprovidingamodernelectricpowerhousesituatedatKaneriTxrks,wheresomefortyorfiftyGovernmenthead5'5'ofWdter,withafallofabout270feet,areavailable.Thiswillgive,approximately,1000hp,900otwhichshouldbeavailableforpumping,winding,etc
[ByJW.F.]MiningatRossFlat.ComparativetestshavebeenmadebetweenMooretubes,Nernstlampsandtheusualtypeofincan-descentelectriclamps,saystheElrctyicalWorld.TheMooretubeusedwas179feetlongandIfinchesmdiameter.Itwaslocated17inchesbelowtheceiling,whichlatterwas10feet11inchesfromthefloor.Thereweresevensix-glowerNernstlamps,withopalescentglobesofabluishtint.Them-candescentswere113mnumber,88beingof8candlepowereach,and25of16candlepower.Allwerewiredtomouldingontheceiling,excepting20ofthelargerones,whichwereusedwithopaquereflectorsandhadverylittleeffectontheultimateresults.MeasurementsofilluminationweremadebymeansofaWeberphotometerlocatedsucces-sivelyatsevendifferentpointsthroughoutthelargeroom,anduniformly34inchesabovethefloor.Theunitofilluminationusedwasthelux,whichistheilluminationproducedonaplanesurfacebyasourceof1candlepoweratadistanceofonemetre,theraysstrikingthesurfaceperpendicularly.Theperiodicityofthecurrentwas60cycles.Theaveragevoltageduringthetestwas243fortheMooretubes,244fortheNernstlampsand177forthemcandescents.Thellluminantswerelocatedabovetheplaneofilluminationatdifferentdistances,being6feet8inchesfortheMoore,6feetfortheNernstand7feet10inchesfcrthemcandescents.Thecurrentconsumptioninkilowattswas315fortheMoore,3.92fortheNernstand413forthemcandescents.Theaverageintensityofhorizon-talilluminationwas63fortheMoore,44fortheNernstand15forthemcandescentsThismade,perunitofpoweranaverageof20lucesfortheMoore11.2fortheNernstand3.6forthemcandescents.Tobringtheilluminationfromthetwolatteruptothestandardoftheformer,withoutalteringtheheightsofthellluminants,wouldhaverequiredanoutputof7kilowattsfortheNernstlampsand23forthemcandescentsascomparedwith3.15fortheMoore.PlacingallllluminantsattheelevationoftheMooretubesandobtainingequivalentlllumipationfromalltherequiredoutputwouldbe3.15kilo-wattsfortheMoore,8.65fortheNernstand166jforthemcandescents.ComparativeEfficiencyofVariousElectricLights.Removingthedoctor'sservicelinetoaposition,whereitnolongerparalleledthewirelesssecondarycircuit,correctedthetroubleinthisoffice.Thewirelesscom-panyalsoimprovedthecontactoftheirgroundconnection,butitdoesnotclearlyappearhowmuchthishadtodowithpre-ventingfurthertroubles.Oneoftwootherinstallationsintheneighbourhood,acloselybuilt-upcityblock,wereaffectedtolessdegree.Anumberoftelephoneswereren-dereduselessduringsendingofwirelessmessages,thecodesignalsbeingloudlyheardinthereceivers.Thiswasremediedbytheinsertionofsuitablecapacitiesinthetelephoneservicecircuits.—ElectricalWorld.ofgeneratingcurrentatapressureof2300volts,theperiodicitybeing50.ThissetisshowninFig.1.Fig.2showstheexciterset,consistingofaCarrickandRitchie12"high-pressuredouble-dischargeturbine,direct-coupledtoa12k.w.Westinghousedirect-currentshunt-woundgenerator,thevoltage,at1100r.p.m.being125._Thealternator,havingthesamevoltageandperiodicity,iscapableofbeingsynchron-isedwiththeoldBrushalternators,andisofequivalentcapacitytothewholeoftheoriginalplant.TheswitchboardsuppliedwiththeplantconsistsofhighlypolishedslabsofthefinestvSicilianmarble,fittedwithallnecessaryinstruments,andarrangedbythecontractors,andthecompleteplantisoftheverylatestdesign,embodyingallthenewestdevelop-mentsofelectricalandmechanicalengin-eering.ingsubject,butifthegreatresourcesofthisDo-minion,withitswaterfallsdevelopingsomanythousandsofhorsepower,wereharnessed,agreatlift-wouldhepiventomanyindustries,andOurcommercewouldbegreatlyenhanced.Novemberi,1907,PROGRESS.Forthetwoweeksending2-ithSeptember,thewagesbilloftheWellingtonCityCounciltotalledThequarterlyfirereport.No.3,oftheelectricalbureauoftheNationalBoardofFireUnderwriters(U.S.A.),makesnoteasfollowsofaveryinterestingand,itwouldseem,unusualoccurrence.Thesendingstationapparatusofawire-lesstelegraphsystemwassuppliedbya3kw.2080-115-voltpoletransformeronathree-phasesystem.Thistransformerbrokedownbecauseofhighvoltagereactionscausedbythewirelessapparatus,andwasreplacedtwicebyother3kw.transformersinparallel,allofwhichfailed.A7ikw.transformerwasfinallyinstalledandoperatedsatisfactorily.Intransmittingsignalsthesecondaryvoltage(115)wasraisedtoabout20000volts,whichwasimpressedontheaerialconductorsonthemast.Itwasfoundthatthisequipmentwheninuseproducedseveralbreakdownsinlightingandsmallmotorcircuitsintheneighbourhoodsuppliedbyothertransformersofthesamesystem.Inadoctor'sofficediagonallyacrossthestreetfromthewirelessstationwereincan-descentlampsandsmallmotorssuppliedfromatransformer,whosesecondarylineparalleledthesecondaryleadingtothewire-lessapparatus.Thereactionsinthesystemcausedbythesendingapparatusofthewire-lessstationcausedtheEdisonplugfusesintheserviceentranceboxtobeblownviolently,anddestroyedthewindingsofasmallmotor.Itisreportedthatthesebreakdownswereaccompaniedbyflashesofflameabouttheapparatusintheoffice.TroubleCausedbyaWirelessStation.Thestudyofhydraulicsisbynomeanssores-trictedasisgenerallyunderstood,andalthough,turbinesformerlyonlyincludedhorizontaltjpes,vetthetermisnowappliedtoallwaterwheelsinwhicharelativemovementofthewatertothewheelcausesreaction.Theearliestformofturbinewasthereactionwheel,remgaturbinewithoutguideblades.Inthistypeahollowwheelorcasingrevolvedonahollowspindle,thespindlewasdrilledwhereitlayinsidethewheel,andformedthepassagethrough-whichthewaterentered,thecasinghadtangentialnozzlesthroughwhichthewaterleft,thereactionofthewateronthecasingcausingmotion.Ifthebestvelocity,thatduetohead,beemployed,anefficiencyof.(iisattainablewiththistypeofturbine,butotherwisethereisaconsiderablewasfeofenergy.Thisfactledtotheintroductionofguidebladesandcurvedvanes,andtheinventionbyMessrsCarnckandRitchie,cfLondonandEdinburgh,ofthetrueturbine.Indesigningandconstructingthevanes,careistakentoavoidunnecessaryfrictionorlesistancethesurfacesofthevanesarekeptassmoothaspracticable,andtheendscarefullytaperedandroundedoftwhenthewaterenters.Wrought-ironorsteelvanesarepreferablefromatheoreticalpointofview,astheyofterlessresist-ancetothepassageofthewater,butitisfoundmpracticethatvanescastinonewiththerestofthewhe3laremoresubstantialandlessliabletorustandarealmostinvariablyadopted.Themethodofmeasuringthehorse-powerobtainablefromawaterfallissowellknownthatadesciiptionthereofinashortaruclehkethisisunnecessary.Thefirstturbinestobeusedinthiscountryforelectnclightingandpowerpurposeswerefour,")0h.p.vortexturbines,operatingonafallof27(>',suppliedbyMessrs.GdkesandCo,ofKendalforthelateElectricLightingSyndicate,Wellington.Thechieftroublewithturbinesrequiredtorunsteadilyusedtobe,andstillis,toasmallerextentthegoverning,especiallyisthisthecasewithlowfalls,wherethelargevolumeofwatertobepromptlyhandledcallsforconsiderablepowertoactuatetheregulatinggates,andwhenthefrictionarisingfromlargemovementsofmassiveregulatingma-chinerygivesrisetoveiyviolent"hunting."Itmaybetakenasageneralrulethatthehigherthefall,thebetterthegoverning,andofrecentyearssomanyimprovementshavebeenmadem*thisdirection,thattherearenowgovernorsonthemarketwhichwillgiveverysatisfactoryresultswhenusedwithproperlyconstructedturbines.Thetestingofawater-powerplant,asregardsitsefficiencyofworking,maybedividedintotwoclasses:—:—(1)Thetestingoftheout-works,suchastheraces,sluices,etc.,and(2\Thetestingoftheturbineitself.Themamsupplypipeandregulatorsluicesmaybetested,astothelossofhead,bymeansofapressuregauge.Fromameasurementofth<=quantityofwaterflowing,thevelocityofthewaterflowing,thevelocityofthewaterinthepipemaybecalculated.Thiswillgivetheheadduetovelocityinthepipe.Similarlybymeansofavacuumgaugetheefficiencyofasuctionpipemaybeascertained.OntheContinentandinAmericatheutilisationofwater-powerforelectricalpurposeshasbeensuccessfullycarriedoutmmdnldualplacesonagiganticscale.Ihavebeenunabletodomorethanbrieflyindicateafaintoutlineofthisinterest-9



AlterationsandadditionstofivebousesinChrist-churcharenowbeingproceeded-with.Architect,W.Y.Wilson.******Acortracthasbeenletfortworesidences,Northlaj/d.Architect,JamesBennie;\.F.Riggs,contractor.******Arcntracthasbeeo.letforthefittingoffire-escapesattheEmpirehotel,Wellington.Archi-tectJohnS.Swan.******TendersareshortlytobecalledfortheerectimofanewvicarageatMornington,Dunedin.Archi-tect,B.B.Hooper.******ThecontractforthreevillashasbeenletinWoolston,Canterbury.Architect,W.Y.Wilson;contractors,IngrainandKidd.******AvillaresidenceinFitzgeraldavenue,Christ-churchisincourseoferection.Architect,W.Y.Wilson;contractor,W.J.Tindall.******ThetenderofJohnMoifatt,whichhasbeenacceptedfortheerectionofthenewchimneystackfortheWellingtondestructor,is,£1325.******Asuperioreight-roomedresidenceisbeingerecteninMountstreet,Wellington,fromdesignspreparedb\JamesBennie,architect.A.F.Riggs,contractor.***fe**AvillaresidenceisincourseofcompletionforMrs.Restieaux,atLinwood,Christchurch.Archi-tect,W.Y.Wilson;contractor,J.Brunt.******AresidenceofbrickandstoneforMr.J.Orr,isincourseoferectioninSydenham,Christchurch.Architect,W.Y.Wilson;contractor,C.H.Cox.******AveryhandsomeresidenceofsevenroomsisbeingcompletedmCentralterrace,Kelburne.JamesBenrtie,archiect;O.Maisinson,contractor.******AvillaresidenceisincourseoferectionatLin-wood,Christchurch,forMrs.L.Symonds,ofLyttel-ton.Architect,W.Y.Wilson;contractors,IngramandKidd.6******Ahandsometwo-storeyresidencehasjustbeencompletedinVictoriaavenue,Wanganui,forMadameBriggs.Architectandcontractor,A.M.McLeod.******Twotwo-storeybrickandstoneresidencesareincourseoferectioninMadrasstreet,Christchurch,forMr.JamesWilson.Architect,W.Y.Wilson'contractor,F.E.Shaw.******Tenderswillshortlybeinvitedfortheerectionofatwo-storeyblockofofficesmHastingsstreetNapier,forMessrs.DalgetyandCo.,Ltd.<\rchitect,C.TilleardNatasch.******AlargevillaresidenceistobeerectedforMr.Todd,ontheRiverBankroad,WanganuiThisbuildingwillsetforthup-to-dateideasofarchitec-ture.Contractor,AndrewThompson.******GonvilleandBalgownie,thenewsuburbsofWan-ganui,havebeenselectedforthesitesofseveralnewresidenceswhichare^nowmcourseoferection.Thesebuildingsareallofmodernarchitecture.Ferroconcrete,reinforcea,orarmouredconcrete,•whichareoneandthesamethingunderdifierentappellations,hascometotakeitsplaceamcngsttheleadingmethodsandmaterialadoptedinstructuralworksinNewZealand,moreespeciallyinAuckland,\u25a0whereitwasfirstusedinacomprehensivemanner.Althoughironmdsteelhavebeenusedtostreng-thenorfortifyconcretesinvariousformsf-rmanyyears,inasortofhaphazardmanner,itwasnotuntilMrHamer,engineertotheAucklandHarbourBoard,rec>mmendedtheusecireinforcedconcreteintheconstructionofthenew-wharvesthatpeoplebegantobealivetothepossibiltiesofthematerial.Needlesstosay,thissupposednewfadmetwithstrenuousoppositionfromthosewho,fromwantofknowledgeorprejudice,orwhosevestedinterestswerethreatened,sawnothingbutdisastermitsadoption.These,hcvever,hadtosuccumbtotheevidencesofaccomplishedworkswhichwerefastaccumulatingoneveryhand,untilto-daytheystandunchallengedasthetypicalembodi-mentofstrengthanddurability,resistingsuccess-fullytheforcesofnatureandelementalwarwhichhaveprovedsodisastroustoothermethodsandmaterialsofconstructon.TheFerro-ConcreteCompanyofAustralasiaha\ethedistinction,underthemanagementofMr.Robertson,withMrMo~>r,asengineerin-chief,otbeingthefirsttoundertaketheconstructionanderection,undertheHenncbiqoesystem,ofreinforcedstructuresintheDominion,andastheirworkismarkedbytechnicalknowledge,greatcareisexer-cisedinseeingthateventhemostminordetailsofconstructionarefaithfullycarriedout.M>,nyotherfirmshavefollowedsuit,sothatto-daysemeofthelargestandimportantworks,includingwharves,warehouses,banks,shops,officebuildingsprivatedwellings,tanks,rpservoirs,manybridges,includingtheCemeterj'bridgeinAuckland,arebeingearnedoutonthisprinciple.Amongthemoreimportantworksnowbeingdoneinferro-concreteinAucklandare,first,therailwaywharfnownearingcompletion,Queenstreetwharf,andferryservicewharf,alsoAdmiraltyjettyandfoundationsfor100-toncraneatCalliopedock.Theseworksimpressthebeholderwithasenseofgreatstructuralstrengthanddurability,and,whencompleted,Aucklandwillbeoneofthemostup-to-dateportsinthesouthernhemisphere.Theseworksarebeingconstructedatacostofover,£230,000.NextinimportanceistheCemeterygullybridgejuststarted,andtobecompletedintwoyearsatacostofover£30,000.Thetotallengthofthebridgeis910feet,thecentralirchwillhaveasinglespanof320feet,andthedepth,fromparapettobottomofgully,is147feet.Provisirnismadeforacarnage-way24feetwide,withasix-f^otpathoneitherside,anditwillabsorb1,400tonsofPortlandcement.Nextinimportancearethetwofive-storejbuild-ingsbeingbuiltsimultaneously,theoneforagranaryfortheNorthernRollerMillingCompanyandtheadjacentblockkrLichtenstein;thesebuildingsarebuiltonreclaimedgroundonferro-concretepiles,50feetlong,drivenintotherock,theonlywoodworkinthestructuresbeingthedoorsandwini>jwframes,andtheirleadingfeatureisthelightnessofthewalls.ThereisalsoablockofofficebuildingsbeingerectedforMr.Mackay,inSwansonstreet,ablockofshopsfcrMr.Dudley,inQueenstreet,andaprivatedwellingatRcnvieraisbeingerectedofmonolithicconcrete.Ferro-ConcreteConstructioninAuck-land.[ByOurAucklandCorrespondent.]NOTES.Building&Architecture.TheArchitecturalEditorwillbegladtoreceiveillustrationsormatterfromthoseinterestedxnthissection.Address:ArchitecturalEditor,Progress,71Lambtonquay,Wellington.PROGRESS.Novemberi1907Athree-storeybrickbuildingisabouttobeerectedforMessrs.JamesThainandCo.,ironmerchants,atthecornerofTaupoquay,andVic-toriaavenue,Wanganui.Thebuildingwillbeawelcomeaddition,takingtheplaceofthepresentoldbuildings,shortlytoberemoved.Architect,T.H.James;contractor,N.Meuli.******ThetenderofMuirandRose,at£9021,hasbeenacceptedfortheextensionoftheWellingtonCollegeinaccordancewiththeplansofPentyandBlake.Thenewbuildingwillbebrick,twostoreyshigh.Itwasdecidedatarecentmeetingofth%CityCounciltocallfortendersfortheerectionotaddi-tionstotheNewtownPublicLibrary.Inanswertoacouncillor,theMayorsaidtheproposedworkwouldcost£7000.******Thecontractorhasbeeninstructed1"toproceedwiththerepairs,alterations,etc.,totheHomeofCompassion,IslandBay,Wellington.ThebuildingwasbuiltfromplansandunderthesupervisionofJas.O'Dea.Architectforrepair*,etc.TohnS.Swan.******ThecontracthasbeensignedforaGospelhall,inKingEdwardroad,Dunedin.Thebuildingwillhaveaseatingcapacityfor200,besidestwolargecloakrooms,anteroomforsmallmeetings,kitchen,andoffices,etc.Architect,B.B.Hooper,con-tractor,W.Henderson.******AhandsomememorialpulpitistobeerectedtothememoryofthelateVeryRev.FatherLewis,attheBasilica,Hillstreet,Wellington.Thecolumnswillbeofwhitemarble,andthebalanceofmason-ryofOamarustone.Thepulpitwillbeapproachedbyastonestairwithwrought-ironbalustrade.Architect.JohnS.Swan. contractors,HickinottBros. ******ExtensivealterationsarebeingmadetoFoster'shotel,Taupoquay,Wanganui.Thearchitectshavedesignedathirdstoreywhichisnearlycom-plete,and,whenfinished,willaddgreatlytotheappearanceofthisold-establishedandfavouritehotel.Theinteriorofthenewportionofthebuild-ing,comprisingsometwentyoddrooms,istobefinishedinanartisticandup-to-datestyle.Archi-tects,Atkins*andBacon; contractors,RussellandBignell.******Acontractha"beenletfortheerectionofamodernt-wo-storevprivateresidence,atKilbirnie,Wel-lington,forMr.M.F.Burke,andwillconsistoflargedrawinganddiningrooms,breakfastandsewingrooms,anddomesticapartmentsontheground?floor,withhrsixbedanddressingrooms,togetherwithbathrcom,linenclosets,etc.,ontheupperfloor.Thekitchen,scullery,andbathroom,etc.,arewellprovidedwithcupboards,andallconveniences.Thehall,drawing,anddiningroomceihrjgsaretobefinishedwithstampedmetal,whiletheceilingsoftheothermainroomswillbefinishedwithheartofrimu,whichtimber,oiled,istobeusedforfinishingsthroughoutthehouse.Architect,C.TilleardNatusch.******Ourillustrationonthenext,pagedepictsthefirstfire-proofelectro-glazeddometobeerectedintheDominion.Electro-glazingistheprocessofmountingandunitingglassbycopperelectricallydepositedGlasssotreatedisrecognisedinEnglandasafiredeterrentbytheinsarancecompanies,municipalauthorities,andfire-preventioncommittees.Itpreventstheleapingoffirefrombuildingtobuilding,willresistheatuntiltheglassbeginstomelt,andwillremaininpositionuntilthesashisburneda.wTheotherfeaturesofthisglazing,whichisknowno.s"Luxfer,"areitsneatness,durabilityandstrength,duetotheintimatecontactofthecopperandglass;whileartisticeffectsarepossiblewithittoanextenthithertounknown.OurillustrationwassuppliedthroughthecourtesyofATessrs.HenryBrooks&Co.,Wellington. Theladyarchitectwehaveheardof,andtheladydecoratorisquiteestablishedinAmerica.Asarule,however,whenwomenconcernthemselveswithbuildingsfromthebusinesspointofviewitisonthemoreartisticside.InAmerica,however,thereisatleastoneladywhopractisesasengineer,or,asshecallsherselfaspecialisingarchitect.Norisherbusinessamerelynominalone.Sheisalreadyresponsibleforsomeveryimportantworks.ItisstatedthatthewholeofthesteelworkoftheBroadExchangebuildinginNew^York,whichistwenty-eightstoreyshigh,andhouses8,000brokers,10



bankers,andCor-porationofficers,wasdesignedbyher.Inadditiontothisshehasde-signedthesteel-workoftheAs-toriahalfoftheWaldorfhotel.TheWhitehallbuilding,anothergiantofLowerBroadway,andascoreormoreofotherbigstruc-tureshavebeendesignedbythisgiftedlady.****Thepracticalvalueofconcreteblocksforbuild-inghasnowbeenfairlyestablished,buttheartisticpossibilitiesofthismethodofcon-structionarestillopentosomedoubt.AnAmeri-canengineerhaspatentedamethodoftreat-mentofthecon-cretewhichseemstopromiseexcel-lentresultsfromanartistic^pointofJview,allowingagreatk.varietyofTHE"lUXM.r"DOMFOFNATIONALPANK.
PROGRESS.Novemberi,1907INTERIOROFNATIONALBANK,WELLINGTON.[JohnS.SlVCinArchitect.]surfacefinish.In-steadofobtainingasmoothgreysur-facebymeansofcement,theaggre-gatesareallowedtoconstitutethesurface.Themethod,asde-scribedbytheEn-gineeringWorld/consistsinusingnearthesurfaceanaggregateofwhateverfinishisdesired,andbyremovingthece-mentfilmfromtheconcretewhenthemouldsarere-moved,thisag-gregateisbroughtoutinrelief,giv-inganartisticap-pearance.Averysuccessfulmethodforproducingthisfinishconsistsinapplyingasolu-tionofthecon-creteafteritishardanddry,whichremovesthecement,ex-posingtheaggre-gate,andbycare-fulwashingasur-faceisobtainedthatispracticallyeverlasting,11



OLD-WORLDARCHITECTURE.IV.marketHoUbE,obernai.{OriginalphotobyMy.C.DillworthFox.]originalGermanallegiance,andtheyearsthathaveelppsedhavemadethemagreatdealmoreGermanthantheyweiewhensomanythousandsabandonedtheircountryonthebordersoftheRhine,inI*7l-72,ratherthansubmittotheGermanyoke.Thecitiesfromwhichwedrawto-day'sillustrationsarefarmoreinterestingfortheirGermanpastthantheirFrench.ForOuttwoillustrationsofto-dayshowcharacteristictypesofthearchitectureofAlsaceandLorraine,thepro\inceswhichfellto.Germanyastheprizesofthegreat]warof1870-1.Theyhavebeenthelivingobject,eversincethatdate,ofthe"revanche,"thepolicywhichhasremaineddeartotheFrenchheart,thoughithasceasedtodictatethenationalpo-licyoftherepub-lic.Infact,thewhirligigoftimeisdoingfortheCerraanswhatitdidfortheFrenchinformerdays.Theseare,ofcourse,Cermancountriesabso-lutely;andbeforetheendoftheseventeenthcen-turytheywerepartoftheGer-manEmpire.AtthattimeLouisXIV.ofFrance,inatimeofpro-foundpeace,cap-turedthecityofStrasbourgbyastratagem,andafterthelongwarthatensued,heobtainedbytreatyofpeaceconfirmationofhisrighttotheproceedsofhisrobbery,takingbothprovinces.Frontiersinthoseda\s\aerere-gardedasnotde-pendentonques-tionsofmorality.AfurtherportionwasaddedbytheFrenchRepublicduringthewarsoftherevolution,theterritoryofaportionoftheSwissrepublicly-ingroundaboutMulhouseandoveragainstBale,completingthesecurityoftheFrenchfron-tierbyaddingaHel\eticcorner.ButforRussia,whichrefusedstoutlytosup-portthedemandofGerman}'andSwitzerlandforthereturnoftheseterritoriestotheirright-fulowners,theprovinceswouldhaverevertedafterthepeaceofParisin1915totheiroriginalsovereignty.Bythattime,however,theyhadbecomethoroughlyFrenchinspirit,andhadgiventoFrancesomeofthemostillustriousofhersoldiersandsailors.Mars-halSaxe,forexample,wasanAlsatian:sowasGeneralKkberwhomNapoleonleftincom-instance,thetownofObernai,ofwhichourillustrationshowstheMarketHouse,isoneoftheoldcitiesoftheGermanEmpire,withhousesdatingback,manyofthemtothefourteenthcentury,andrampartsquaintlytoweredandbastioned,piercedwithextra-ordinaryoldgates,ofadateitishardtodeterminebeyondthefactthattheyareprobablymucholderThisoldtown,nowofsome5,000inhabitants,isintheheartoftheVosgescountrysomefiftymileswestofStrasbourg,rightamongtheancientcastlespeepingfromeverycommand-ingposition,andthecitieswiththeirsmallpopu-lationsandtheirlongeventfulhis-tories,allinawonderfulsettingofwoodlandandmountainpeakrisingtierabovetier.HerethereisanoldGothicchurchofthesimplest,severesttype,picturesquewithageandstatelywithdig-nityofperfectproportion:thereisabeautifulchapelwithawonderfultoweroftheRenais-sanceorder;andthereistheMark-etHouseofourillustration;ascompleteapieceofarchitecturalharnuMryasonecouldseeinaday'smarch,eveninthatcountrysofullofmaster-piece?ofthepast.Thestork'snestononeofthechimneysre-mindsonethatObernaiisafamousbreedingplaceofthestaik,abirdmuchre-spectedasascav-engerintheoldcitiesofthecon-tinent,living,therefore,inthesecurityofastrongfriendshipwiththeinhabi-tants,whohaveprotectedhimbylawagainstmo-lestation.Tharmisfur-thertothesouth,andnearertheRhine,occupyingacommandingpositionoverlook-ingtheVosgescountry,ontheoutskirtsofwhichitissituated.Thisisamanufacturingtownofsome8,000inhabit-ants—awonderfulplaceforcottonprints—andofcoursewithvineyardsgaloreintheneighbourhood,presentingthesamedifferencesasalltheAlsatianvineyardsdo,asbetweenthe"winesofthemountain"andthe"winesoftheriver,"theformerofrtheeffervescingvarietylargely.OurillustrationshowsthemandinEgypt;andsowasGeneralRappthe"heroicdefenderofPantzicatthecloseoftheMoscowcampaign;sowasthecele-bratedAdmiralBrouatandmanyanotherfamoiispatrioticdefenderol"I^aPcitrie."BythetimeofthesecondHmpirethepeoplehadbecomemoreFrenchthanever.ButtheOerrr-anshadneverabandonedtheirideaofIaRevanche,andwhentheygottheiropportunityatthepeaceofVersailles,theytookthefullestadvantageofitThustheseprovincespassedbacktotheirPROGRESS.Novemberi,1907.12



earthasthepilesaredrivenin.Dulacproducesthesameresultbyomittingthewoodenpileandallowingaconicalweight,raisedbythepiledriver,tofalldirectlyontheearthinwhichitmakesaverticalcylindricalhole,whichisdeepenedbyeachsuccessiveimpactoftheweight.Afterthedesireddepthhasbeenreachedtheholeisrilledwithconcretewhichisrammedverytightly.Theconcretepilingthusformedpossessesthegreatadvantageofbeingindependentoftheheightofthegroundwater.WoodenchurchofSt.Theobald—amagnificentGothicstructure,begunin1455,withaspireofdelicateopenworknearly300feethigh,datingfromtheyear1516.Thedoorways,highlyenrichedwithsculptures,lepresentingsaintsandscripturalsubjects,areofverygoodexecution,andthewholechurchissaidtobeinsomedegreeaminiatureofthegreatcathedralofStrasbourg.Thereisnot,ofcourse,themagnificentfacadeoftheRhinecathedral,noristherethemaivellouseffectofthenettingofdetachedarcadesandpillarsthrownoverthesolidmassesofstone,whichgiveitsuniquebeautytoStrasbourgcathe-dral,aneftectinplacesasofaveilofcast-ironofmostdelicatetracery.Indeed,ofthateffectoneauthoritysaysthatthecathedral,beingseenasitwerebehindarichopenscieen,orinacaseofwovenstone,theeffectisverygor-geous,butwithasacrificeofdis-tinctnessfromthemultiTjlicityandintersectionsofthelines.Insomedegree,theopenworkofthetowerofthechurcnofSt.TheobaldatThann,together\\iththelatticeworkandthefly-ingbuttresses,goesinthedirec-tionindicated.Hence,nodoubt,thelegendoftheminiature.More-over,thecathe-dralofStras-bourgisadmittedonallhandstobeoneofthenoblestGothicedificesexisting.St.Theobill'sisclearly,there-fore,wellinthefrontrankofGothicart.TheDulacSystemofConcretePileFoundations.churchofst.Theobald,thann.[Ongi/ialphotobyMr.C.Dillworthji'ox.]tons.Whenaholehasattainedadepthofafewyards,aweightofparabolic,orsugar-loaf.form,alsoweighingtwotons,issubstitutedanduseduntilthedesireddepthisreached.Theentranceofwatercanbepreventedby-throwingintotheholeaquantityofclaywhichisplasteredonthesideoftheholebythefallingweight.Thediameterofthehole,beforeitisfilledwithconcrete,isonlyafewinchesgreaterthanthatoftheweights.Holesnearlyfortyfeetdeephavebeenmadebythismethod.Thefillingiscommencedbythrowinginaquantityofstonesandrammingthemdownwiththethirdweight,whichisflatonthebottom,andweighsoneton.Theeffectoftherammingistobroadenaswellassolidifythesuccessivelayers,andthusformaveryfirmbasefortheconcretefiller.Theconcreteisthenintroducedinsmallportions,eachofwhichiswellrammedwithboththeflatbot-tomedandtheround-bottomedweights,andtheprocessiscon-tinueduntilnomoreconcretecanbeforcedintothehole.Thecom-pressionandlater-aldistensionef-fectedbythismethodare|sogreat,thatthevolumeofstonesandconcreteem-ployedisaboutfivetimesthecubiccapacityoftheoriginalhole.Thus,twodesir-ableresultsareproduced.Inthefirstplaceanum-berofverystrongconcretepillarsareformed;andinthesecond,thesoilbetweenthesepillarsiscom-pressedveryfor-ciblysothatitbecomescapableofaidingmate-riallyinthesup-portofthebuild-ing.InthenewGospelhallinPunedin,whichisbeingerectedfromtheplansofBasilB.Hooper,specialattentionhad"tobepaidtothefoundations,whicharefourfeetwide,withexpandedmetalembeddedintheconcretefootings.Thewholedesigniscarriedoutinbrickworkwithoutcementfacingsofanykind******Twotwo-storeybuildingsofveryneatdesignareincourseoferectioninVictoriaavenue,Wanganui;alsoseveralcottageshavebeenerectedatCarlton,nearthelateresidenceofMr.^A.Atkins,C.E.,Wanganui.Novemberi,1907,PROGRESS.13piles,ontheotherhand,mustbedrivenentirelybelowthelowestwaterlevelinordertopreventdecay.TheDulacapparatusconsistsofapiledriveroftheusualconstruction,30or40feethigh,andthreeweightsofahorizontaldiameterofabout30inches.Theweightusedinthebeginningoftheoperationisconical,sharplypointed,andweighstwoOneofthemostinterestingofthenewermethodsofestab-lishingfirmfoun-dationsforbuild-ingsinsoftgroundwasinventedbytheFrenchengineer,Dulac,andwasfirstusedonalargescaleintheconstructionofthebuildingsoftheParisExpositionof1900,wheremuchtimeandmoneyweres?vedbytheemploymentofthisnovelsystem.Thecompressionandstiffeningoftheground,whichareeffectedbywooden,pilingarecausedb\thelateraldisplacementof



serviceintheWestIndies)thereisnotradetojustifyanyserviceatallonacommercialbasis,"thespeakerwascarefultoaddthatitdoesapplytoallcaseswherethereisenoughtrad*etopayapassengerservice,providedthespeedofthesteamersissomewhatmodified.Herewetouchthefringeofacorrelativesubjectwhichistoooftenneglected.Betterthansubsidies,saysMr.Philipps,wouldit-beifthemoneysavedwerespentinimprovingandcheapeningcablecommunications.Ifthatweredone,hecontendsthatthenecess-ityforveryfastmailsteamerswoulddisap-pear,"asveryfaststeamersarenotascom-fortableforpassengersaslargesteamersof"moremoderatespeed."Asageneralpro-positionthisisundeniablytrue,althoughitisonlyrighttoaddthattheintroductionoftheturbinebidsfairtocombinehighspeedwiththemaximumofcomfort.Infact,thefavourwithwhichtheturbinehasbeenreceivedisinsomemeasureduetothisrecommendation;butitisalsodue,andinamuchgreaterdegree,totheclaimadvancedforitthatitismoreeconomicalatahighspeedthanthereciprocatingengine.Ulti-matelythewholeproblemresolvesitselfintooneofcost.Steamers,generallyspeaking,arerunonbusinesslines,andonlyGovern-mentscanaffordtorunthemasamat-terofpolicy.I,ettherebenomistakeaboutthis.Thecostofspeed,asspeedincreases,becomessoexcessivethatwemaysayundertwoconditionsonlycanitbepaidfor.First,bytheaidofaheavyGovernmentsubsidy,whichwillmeetthefinanciallosses.Second,byaprivatecompanystronglyfinanced,whichmayrunthreeorfourhigh-speedvesselsbetweenpointswherethereisalargeandwell-to-dofirst-classpassengerorspecialisedtraffic.Moreover,bothoftheseconditionsarelimitedbyconsiderationsofdistance.WhatwemeanissimplythattheAtlanticgreyhound,speedingbetweenEuropeandtheUnitedStatesat23knots,couldnotcarrythecoaltocrossthePacifcfrom,say,VancouvertoAustralia,atthesamerateofspeed.TheproblemofhighspeedisalreadysufficientlydifficultontheAtlantic,andthereasonwhythebroaderwatersoftheSouthernHemisphereareleftalonebyhighspeedvesselsisentirelyduetoprimaryeconomicandengineeringobstacles.Andyet,perhaps,itmaybedifficulttopersuadeMr.DeakinandSirJosephWardofthistruth;butnonetheless,wepro-foundlydoubtwhetheranyGovernment,afterlookingintothequestion,wouldrisktheimpossibleandwastemoneyoveralongdistancehigh-speed"All-Red"route.Whatexactlyisthecostofspeed?Whatrelationdoestheexpenseofitbeartotheincreaseinefficiency?Briefly,letusquoteFroude'sdeductionwhichstatesthat1percent,increaseofspeedrequires2percent,increaseinlength,6percent,increaseintonnageandbunkercoal,and7percent,increaseinhorse-power,boilercapacity,andengine-roomcrew.Theseconclusions,ofcourse,arenowsubjecttosomemodificationsincetheintroductionoftheturbine,andit'ispossiblethatthecomingofinternalcom-bustionmachinerymaystillfurtherupsetthebasisofthecalculation;butmeanwhileitholdsgoodforthegreatmajorityofsteam-propelledvessels.Thereisnonecessitytolabourthepoint;itisconclusivethatforeveryadditionalknotofspeedthecostincreasesenormously,andfora23-knotlineofsteamers,suchaswehaveseensuggested,thesubsidytheywouldrequireonanyccean"lane,"longerandlessfrequentedbypassengersthanthatbetweenEuropeandNewYork,wouldbesimplyappalling.Novemberi,1907.PROGRESS.WhichisthefinestbuildinginEurope?Wearenotstartingaprizecompetitiononthesubject,butthequestionissuggestedbyacuriousnotewhichappearedintheScotsman.AccordingtoourcontemporarythefinestpublicbuildinginEuropeis(whatdoesthereaderthink?)thenewblockofGovernmentofficesinWhitehall!Such,wearetold,isthedeclarationofcompetentarchitects.Weshouldmuchliketoseethatdeclaration.ThatthelateMr.Brydon'sbuildingiswelladaptedforitspurpose,andhassomefinearchitectualfeatures,wereadilyadmitbutthefinestinEurope!WhenonethinksoftheParthenon,SantaSophia,ChartresCathedral,andSt.Paul's,onecanonlycon-cludethatourcontemporary—oroneofthecompetentarchitects[whoisitsauthorityhasbeenindulgingin^an'unrestraineduseofsuperlativeswhichareatrifleridiculous.TheFinestBuildinginEurope.ShipSubsidiesandtheCostofSpeed.Therewassomething^morethanthecom-panyspeechandthecompanyoutlook,saysTheMariner,intheadmirableaddresswhichMr.OwenPhilipps,M.P.,gavebeforetheshareholdersoftheRoyalMailSteamPacketCompanyattheirannualmeetingrecently.ThechequeredrelationsofhiscompanywiththeGovernmentoverthe*WestIndiesMailcontributionsraisethe'wholequestionofmailandshipsubsidies,whenrightandwhenwrong,andwearegladtohavetheopinionofMr.OwenPhilippsonsubsidiesthusclearlyexpressed:—:—"Itisdoubtfulifanycountrygainsbypayingasubsidytoshipownersexceptforservicesactuallyrendered.Ifthepaymentsforallmailswerebasedonthepoundageofmailsactuallycarried,likeanyotherformofexcessivelyvaluablecargo,andtherateofpoundagewassettledineachcasewithsomeregardtothenatureandvalueoftheservicesperformed,Ibelievethatitwould,inthelongrun,betotheadvantageofallconcerned.Andalthoughthisstatementissubse-quentlyqualifiedbyanotherwhichexemptsfromthegeneralisationanyservice"main-tainedsolelyonNationalandImperialgrounds,andwhere(asintheintercolonialExtensiveadditionsandalterationsaretobecarriedouttoaresidenceatWhareRata,PalmerstonNorth,forMrs.ArthurRussell.Includedintheadditionsisanewwingcon-taininghandsomeball-room30feetlong,withasix-anglewindowacrossthefullwidthofoneend.andalargeinglenook,withfireplacefinishedinsmallpressedbricks,andhavingatiledfloor.Oneithersideofingle-nook,cosyingleseatswillbeprovided.Theceilingfinishingofthisroomistoconsistoftwoheavybeamsrunningacrosstheroom,twosmallerbeamsatinglenookandrecessedwindow,theremainderbeingcutupintopanelswithheartofrimubattens.Theupperfloor,abovetheball-room,willbeoccupiedbythreenewbed-rooms.Adeepwindowtothedining-room,andlargealcovetothedrawing-room,bothofwhicharetobefinishedwithfineheartofrimufinishings,arealsoamongthealterations,whichincludenewbath-room,conservatory,verandahandporch,aswellasseveralminoralterationsnecessitatedbythecarryingoutofthework.TheexteriortreatmentofthebuildingistobeintheOldEnglishstyle,theupperwallsofthenewwingbeingcoveredwithasbestossheets,withbattenstocoverjointscuttingthesurfaceupintowidepanels,andgivingapicturesqueappearancetothewholeresi-dence.Architect,C.TilleardNatusch;con-tractor,J.McChesney,Marton.Modernhotelsarenot,asarule,modelsofexcellenceeitherfromanarchitecturaloradecorativepointofviewAwriterintheNewAgehasbeentellinghisreadershowmodernhotelsarebuilt,and,ashesays,theseconditionsexplainmuchthatisdisappointinginhotelbuilding:—lt:—Itisnecessarytoim-pressthepublicwiththefactthattheschemehasbehinditsomego-aheadmen.Theschememustaccordinglyberushedatatre-mendousrate.Abuildingwhichintheor-dinarycourseofthingswouldtakefourorfiveyearstobuild,isputupinatwelve-month.Moneyiswastedwholesaleintherush;butthatdoesn'tmatterThethingistoimpressthepublic.Ifthatcanbedonethemoneywillbesubscribed.Ifnot,whoknowswhatwillhappen?Theseschemesareinvariablyundertakeninahurry.Afurnishingfirmisrunningshortoforders.Theyhaveahugefactorytokeepgoing.Somethingmustbedoneimmediately.Ahotelschemeisdecidedupon.Anarchitectiscalledinandthefoundationsarelaidbeforethereistimetolookround.Inmanyoftheseschemesonlyveryroughdrawingsareoutwhentheworkiscommenced;justsufficienttopassthelocalbody.Andsofromstarttofinishmenareworkingoneontopoftheother.Mistakesaremadewholesale.Thatdoesn'tmatter.Getitfinished.Thatistheonlythingofconse-quence""Needlesstosay,allthishustleimpressesitselfonthearchitecture.Ahotelmustbedesignedaccordingtothetermsofthehustle.Inareallyfinepieceofarchitecturetheinteriorandexteriortreatmentwillbeorganic;butinworkofthiskindallsuchtreatmentisoutofthequestion.Exteriorandinteriormustbedesignedseparately,forthestructurewillbewellonthewaybeforetherewillbetimetoconsidertheinterior.Ifaninitialerrorhasbeenmade,thenmakethebestofit.Itistoolatetochange.Theinteriordecorationswillbesuchascanbeputintopositionintheshortesttime.Itisthelastlap.Thehotelhasbeenadvertisedtoopenonacertaindate,andthereareend-lessroomstofinish.Modellinginpositionisoutofthequestion;onlyappliedworkmaybeused.Inaword,anythingthatcanbedoneinahurryisdone.Thatistherecipeforhoteldecoration."Thereisagooddealoftruthinallthis.ButhappilythesemelancholyconditionsdonotuniversallyapplyinEngland,however,itmaybeinAmerica.Aninsulatingmaterialwhichisstatedtopossesshighdielectricstrength,tobefire-proofandnon-shrinkable,isthesubjectofanAmericanpatentbyGeorgeKelley.Thematerialfirstformedconsistsoffiveparts,byweight,ofpontianakgumandninety-fivepartsofliquidglass;thatis,silicateofsodiumorsilicateofpotassium.Theliquidglassactsasasolventforthegum.theresultantcombinationhavingexcellentadhesivequalities.Sufficientmineralwoolismoisten-edwiththeabovecombinationtomakeastiffbutplasticbody.Thematerialisformedintosheetsormouldedarticleswhicharesubsequentlyvulcanisedunderpressureuntilthedesireddegreeofhardnessisattained.Itisstatedthatthearticlethusobtainedissuitableineverywayforinsulatingpurposes.FireproofInsulatingMaterial.ModernAmericanHotels.14



[""Novemberi,1907PROGRESS.OnecannottravelthroughNewZealandwithoutbeingimpressedwiththefactthatNaturehasbeenextremelybeneficentmherendowmentsofnaturalresourcesThemagnficentlakes,ruggedmoun-tainswiththeireverlastingcoveringofsnow,extensiveglaciers,andswift-flowingrivers,areagreatattractiontovisitorsfromallpartsoftheworld.NewZealandhasmanyrivers,somecarry-inglargevolumesofwaterwithlowheads,andotherscarryingsmallervolumeswithextraordinarilyhighandeasilydevelopedheads.ThenaturalresourcesofNewZealandinthedirec-tionofvaluableriversthatcanbeharnessed,havere-ceivedtheattentionoftheNewZealandGovernmentduringthelastfewyears,withaprospectofdevelop-mentandutilisationforelec-tricalpurposes.ThelateMr.P.S.Hay,M.lnst.C.E.whoheldthepositionofEngmeer-m-ChieftothePublicWorksDepart-mentofNewZealand,sub-mittedamostvaluableandinstructivereporttotheNewZealandGovernmentinSep-tember,1904,inwhichhedealtexhaustivelywiththevaluableresourcesavailableforhydro-electricdevelop-ment,andaftermakingdueallowanceforalllossofheadinraces,conduits,andpipes,andallowingan80percent,efficiencyforallwatermotors,heshowedthattheenormousamountof3,700,000,horse-powercanbeobtained,500,000horse-powerbeingavailablefromtheriversoftheNorthIsland,and3,200000horse-powerfromtheSouthIslandriversWhenonerealisesthetrueimportofthesefiguresitcanbeseenthatNewZealandhasbeenliberallytreatedwithnaturalhydraulicresources.Thereareseveralsmallstreamswhichhavebeenusedforgeneratingelectricenergyinvariouspartsofthecoun-try.Ithasbeenthegoodfor-tuneoftheauthortocarryoutthedevelopmentofanimpor-tanthydro-electncschemecontiguoustothecityofDunedm,andtheobjectofthisarticleistopresentadescriptionoftheinstallation.TheWaipoririverissituatedintheprovince'ofOtago,andhasbecomenoteworthy,becausefromitpowerisbeingobtainedforthedevelopmentelectricalenergyonascalenotattemptedintheAustralasiancolonies.ItistypicalofmanyriversofNewZealand,rushingdownthesteepslopesofthemountainrangesmeanderingthroughacomparativelylevelplateau;againrushingthrougharockygorge,andsubsequentlyform-ingaconfluencewiththeTaieririversomefivemilesfromthesea.ThetranslationoftheMaoriword"Wai-pori"is"muddywater"and,asthenameindi-cates,thewaterisofadirtycolour,causedbytheminingoperationsmandalongitsbanksandtributaries.Itistheleceptacleof"tailings"fromhydraulicsluicingandelevating.Perhapsonemaybeexcusedforreciting,interalia,abriefhistoryofthecircumstancesleadingtothehydro-electricdevelopmentoftheriver.Sevenyearsagotheauthoronbehalfofthefirmhethenrepresented,wasinvitedbytheCityCounciltoVIEWOFPOWERSTATIONFROMOPPOSITESIDEOFRIVERInthisviewmaybeseenthedischargefromthePeltonwheels.Ontheleftofthepictureisth.2gravitationtramway,bymeansofwhichthemachineryandmatpnalforthepowerstationweretakenfromthetopofthehill.reportontheelectrificationoftheDunedintramwaysandrecommendasystemforgenerationofpower,thelatterconsiderationtobewiththeviewofsupplyingthetramwaysandcityandsuburbswiththeelectricityforlightingandmotivepower.Inthisreportconsiderationwasgiventoalternativesofgeneratingbygas,steam,andwater-power.Inconnectionwiththehydraulicconsiderations,threepropositionswerereviewed,namely—TheTaieriwouldnotgranttheCouncilpowertoerectadam30feethighacrosstheriver.TheCorporationthenadoptedtheLeestreamscheme,bytheadviceofafirmofconsultinghydraulicengineers.Thisschemeinvolvedtheconstructionofatunnel\\mileslong,whichwasproceededwithandconstructedforabouttwo-thirdsofitslength.InAugust,1902,acompanywasformedtoexploittheWaipoririverscheme.Thiscompanyimmedia-atelyproceededwiththecon-structionofaportionofthehydraulicworks,andinApril,1904,contractedfortheneces-saryPeltonwheels,genera-tors,andtransformersforthepowerstation.Theirprospec-tusstatedthattheyproposedtoutilisetheenergytobeobtainedfromtheWaipoririver,tosupplypowerontheTaieriplains,andinthecityandsuburbsofDunedin.WhentheyhadproceededthusfartheyappliedtoPar-liamentforthenecessaryEnablingAct.TheCouncilrealisedthatifthecompanysecuredpowerstoreticulateinthecityofDunedin,andsuburbs,suchpowerswouldjeopardisetheprospectsoftheCorporationundertaking,andinOctober,1904,theyboughtouttherightsfor£12,500andtookovertheliabilitiesoftheWaiporiCom-pany,andabandonedtheLeestreamscheme,onwhichthey(theCorporation)hadalready-spentthesumof£18,000onthetunnelworks.Negotiationsnecessaryforthecompletionofthepur-chaseoccupiedseveralmonths,andinMarch,1905,Messrs.NoyesBrotherswereinstructedtoproceedwiththedesigningandconstructionoftheelectricportionoftheundertaking.AtthetimeofthepurchasebytheCouncil,thecompanyhadconstructedtheweirand82chainsoftheflume,and,aspreviouslymentioned,hadletcontractsforaportionofthegeneratingplantTheproposalsoftheCorporationwereofamuchwiderrangethanthoseoftheCompany,and,withtheviewtomeetingtherequirementsofsuchproposals,theschemeasdesignedbytheCompanywasverymateriallyalteredandamplifiedinordertoguar-anteeasfaraspossibleper-manentoperation,andpro-videeverypossiblemeansofeliminatingriskofstoppageinsupply.AtthepointwheretheWaipoririverleavesitslastelevatedplateauandcom-mencesitsfinalrushtowardsthesea,thesiteoftheintakehasbeenchosen,theheightabovesealevelbeing1125feet.Fromthispointtheriverrushesinnumerouscas-cadesthroughaverticalheightof700feet,inlessthantwomiles.ThesourceoftheriverisintheLammerlawMountains,arangerunningfrom4000to6000feetabovethesealevel.Thelengthoftheriverabovetheintakeis22miles,andthecatch-mentareaofthewatershedisabout95squaremiles.Fromcarefulobservationstakenduringthelastthreeyearsthedischargeatpointofintakehasvariedfromamaximumof50cubicfeetpersquaremile,toaminimumof04cubicfeetpersquaremile.TheinformationathandshowsthefluctuationintheriverdischargeOctober,1904,to31stMay,1907.PartI.ByW.GT.GOODMAN,AMI.E.E.HarnessingtKeWaipori.15river,withaheadof70feet,theLeestream,withaheadof700feet;theWaipori,withaheadof800feet.ThepowerstationontheTaieririverfortheLeestreamschemewouldhaveonlybeen12milesfromthecityofDunedm,thepowerstationforWaiporischemeinthelocationsuggestedbytheauthorwouldhavebeen26milesfromDunedmAfterconsideration,theCityCouncildecidedtoadopttheTaieririverscheme,butsubsequentlythispropositionhadtobeabandonedasParliament



Thelocationofintakewaswellchosen,andad-vantagewastakenofaprojectingspurofrockthroughwhichatunnel22feetinlengthwascut.Thistunnelleadsintothewoodenflume.Ontheoppositesideoftheriverasimilarspurformedanexcellentkeytotheweir.Naturethusassistedtheconstructionoftheintake,astheserockspresentpracticalimmunityfromdamagebyflood,andprovideaneasymethodofhandlingthehead-gates.Thetunnelisrectangularinsection,8feetby4feetatintake,taperingto6feetby4feetatthejunctionwiththeflume.Thetwohead-gatesareeach4feetby4feet,andareoperatedbyrack,pinionandpawlwithratchetlevers.Thewenisconstructedofrock-filledcrib-work,76feetlongatthecrest,15feetindepth,withatopwidthof10feet,andabottomwidthof32feet.Thetimberusedwasobtainedmthevicinity,andnoneotthelogsarelessthan8inchesindiameteratthesmallend.Thefirstbayoflogswasrunlongitudinallywiththecurrent,andfastenedtothebedrockbyirondowelsrunmwithneatcement.Thenexttierwasrun^trightanglestothefirstbay,andattachedtoitbythinmanukatrenails,thelogsbeingadzedtopresentaneatseatateachintersection.Thespacewasthenfilledwithhand-packedrubbleaslargeascouldbeconvenientlyplacedinthestructure,Aspillwayhasbeencon-structedontheoppositesidetotheintake,whichtendstodivertthecurrentclearofthehead-worksdurmgheavyfloods,andan18-inchscourpipehasbeenprovidedinordertodraworfsiltaccumulations.Theobjectoftheweirwastocausethedepositofmaterialcarriedinsuspension,thematerialthusdepositedtoformawater-tightstructureandtoreducethepressureonthecriD-worktoaminimum.Theresultsanticipatedhavebeenobtained,andapermanentwallofgravel,etc.,nowextendssome600feetupstream.Theconduitforthewaterembracesallthsfeaturesusuallymetwithinanundertakingofthisclass,viz.,earthworks,tunnelsandpipes,andthetotallengthfromintaketowaterwheelsis2miles14chains.Thecountryalonewhichtheflumeislaidismostlyofmicaceousschistformationeas-lyaffectedbyweather,andshortlybeforetheauthorleft,somefivetonsotrockfellan^lcarriedaway12feetoltheflume.Thereisnotlikelytobeanylurthertroubleinthisdirection,astherockiswellbenchedback.Thewholeoftheconduitfromtheintaketothepenstockiswoodenrectangularfluming,exceptwhereitpassesthroughthetunnels,builtuponabench10feetwide,mostlyexcavatedoutoisolidrock.Wheretheflumecrossescreeksandgullies,itiscarriedonmasonrypiers.Ttis(jfeetby4feetintheclear,andha^auniformgradientof8feettothemile.Thejointsinthelongitudinalsarebuttedandcoveredbybattens3inby-Jin.underwhichisplaceda3m.stripoftarredfelt,thejointhavingreceivedacoatoftarappliedhot,andallbuttjointswererunmwithboilingpitch.Thelengthofwoodenflumingis130chainsandthesixtunnelsaggregate11cnains,total147chainsFourspill-waysareprovidedinthisdistince,theseareforthepurposeofi-icilitatmgrepairstotheflume.Theflumei-jconstructedofmountainbirch,anabun-danceofwhichexistsinthelocality.Asaw-millwaserectedinthevicinityandworkedbyanim-pulsewheel,underaheadof120feet,locatedontheANOTHERVIEWOFPOWERSTATIONFROMOPPOSITESIDEOFRIVER.bankpf^therner,andthesawntimberwashauled3,170feetbycabletramway,rising1100feetmthatlength.Fourmilesofwoodentramwaywerelaidthroughthebush,onwhichthelogswerehailedbyhorsestothemill.Nearly1,000,000superfeetoftimberwasusedintheflumeconstruction,and400,000super,feetofsapwoodwasturnedoutandcutintosuitablesizesforbuildingpurposes.Thelifeoftheflumeisestimatedatfrom10to12yearsbutbeforetheexpirationofthattime,nodoubt,atunnelwillbeconstructed,about5,000feetlong,throughthehill,toconductthewatertothepenstock.ThefollowingtableshowsthedischargeforeveryGin.otwaterintheflumethecalculationsbeingbasedonGanguilletandKutter'sformulausingtheco-efficientofrugosityofN0017—Ihetunnels,whicharecutthroughthevariousspurs,varymlengthfiom2Uoieetto20feet,andtheyaremadeslightlylargertnantheilume.Onenovelfeatureintheconstructionofthetunnelsconsistsinincreasingtheircapacitybydroppingtheinvertlever7|m.attheinlet,andrisingconespondmglyattheoutlet.Itwasfoundthatowingtothedecreaseoffractionalsurfacethedischargewasincreasedbythismeansnearly15percent.Threespillwaysareoperatedbyrack,pinionandpawl;whileafourth,fromwhichallwaterdischargedintothepipelineisregulated,isoperatedbyarevolvingscrew,thenutbeingfirmlyfixedmayokepiecewhichhastwolongarmswithacast-ironballweighing301bs.ateachend.Astheplanesofthegatesareatrightangles,oneleadingtothespillwayandtheotherleadingtothepenstock,theracemanisabletostandinapositionsoastooperatebothgatessimultaneouslywiththeassistanceofthecentrifugalforceobtainedbythecast-ironballs.Inordertofreethewaterofallmaterialscarriedinsuspension,twocatchmentbasins,tointerceptstones,etc.,havebeenconstructed,eachhavingacapacityof53cubicyardsofsilt.Theflumetermi-natesatthepenstock,whichisconstructedofcon-crete,andis13feetlongby9feetwide,and10feetdeepbelowthesilloftheflume.Bythisdepthsufficientvelocitywasobtainedinthefallingwatertoovercometheheadlostatthepipeentrance.Twopipesarebuiltintothepenstock,each42m.indiameterandprovidedwith6m.air-ventpipes,locatedonthepipesideofthemaingates.Beforethewaterentersthepenstock,itpassesthroughtwogratings,twentyfeetapart,oneformedbywrought-lronbars,l^m.apart,lyingatanangleof45degrees,andtheotherofgalvanisedwirenetting,l^in.mesh,atanangleof60degrees.Theauthorfounditnecessarytofixthelattergrating,asononeoccasiontroublewascausedbytworabbits'feetbecomingjammedbetweentheneedleandnozzle.Thepipelinepresentssomefeaturesofinterestonaccountofthedeviationfromtheusualpractice.Thesteelpipesrunfrom42m.to36in.internaldiameter,alternateoutsideandinsidecourses,andvarymthicknessfromatthepenstockto-|in.atthepowerstationend,andthelengthofthepipelineis1,776feet.Thefollowingtablegivesthedetailsofconstruction•—Thicknessofplate,inchesi3-16J5-16I7-16\Diameterofrivet,inches5-16-|\11-16513-16'\PitchdoublerivettedseamsLi\.\\.\2a2|-2}2fPitchsinglerivettedseams111-16l.f2222Distancebetweenrows,D.Rseams11-16IIt1*1-1-II11Lap,centreofrivettoedgeofplate9-1621-32|l.iI.J-15-16]]Thepipesaremanufacturedfrom"softopenhearth"steelplates,withatensilestrengthofbetween52,000and56,000poundspersquareinch.Therivetswereofsimilarquality,withatensilestrengthofbetween44,000and51,000poundspersquareinch,allmaterialsbeingsubmittedtotheusualbending,punchingandcoldhammeringtestsTHEDAMACROSSTHEWAIPORIRIVER.
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Thefollowingtablegivesthevariouslengthsofeachsizeofpipe,maximumhead,lossofheadby-friction,andvelocityofwaterwhencarrying40cubicfeetofwaterpersecond—NOVEMBFRI,19C.7.
ENGINEROOMOFPOWERSTATION,WAIPORI.ThePeltouwheelsofelectricIgeneratorsarehereshown,eachof1500hphad,therefore,tobemadesufficientlystrongtoresisttheshockarisingfromwaterhammer.•Aspreviouslymentioned,themamsupplyofwatercarriesalargeamountofsludgeinsuspension,whichrendersitunsuitablefortheoperationofthehydraulicgovernorsAsupplyofclearwaterwasobtainedfromasmallcreekgivingahydraulicheadof400feetatthepowerstation.Asmallconcreteweir8feethightothesillofthespillwaywasconstructedacrossthebedofthecreek,andthewaterconveyedbya4-inchpipe-line1807feetmlength,tothegovernor.Thispipelineisprovidedwiththenecessaryairvalves,gatevalves,andstop-cocks,andisburiedandsecurelyanchored.Itistappedataheightof2Wfeetabovethepowerstationtosupplytheengineers'residencesandfirehydrantsforsame,andinadditiontosupplyingthegovernorsthewaterisalsousedforcoolingthetransformers.Themaintenanceandoperationoftheflumeisdonebyoneman,"whohasbeenprovidedwithasmallcottagelocatednearthepenstockItisthisma)'sdutytorecordthewaterpassingthroughtheflumeandovertheweirandtopatrolthewhoselengthoftheflumetwiceperdiem.Hisresidenceisconnectedbytelephonetothepowerstation,andtherearealsotelephonestationsalongthe/lumetoeachspillway,andoneattheintake!andtherace-mapreportstothepowerstationfromeachpomt.Whenmakmgtheefficiencytestthewaterwasmeasuredbypassingitthroughasquareorifice.Iheheadandaperturewereaccuratelymeasured,andthecoefficientofdischargeusedwas0.619,andtheresultsagreedwiththemeasurementsofthewateroveraweir.Theamountofwaterusedduringtheexperimentswas29cubicfeetpersecond,andallowingforfrictionallosses,etc.,thetotaltheoreticalh.p.atthepowerhousewas2185Thisincludedthewaterforthemainunitandexciter.Thespoutingvelocityatthenoz/leswas12360feetperminute,theperipheralspeedofthewaterwheelsbeing5945feetperminute.Anidealsiteforthepowerstationwasselectedonthebank,oftheWaipoririver.Thebuildingiscon-structedofconcretere-inforced-withsteelrods;themetal,grave],andsandfortheconcretewereobtainedfromtheoppositebankoftheriverandconsequentlyonlythecementandre-inforcmglodshadtobjtransportedfromDunedin.Thepowerstationbuildingis100feetlongby64feetinwidth(internaldimensions),andatemporarywallhasbeenconstructedatthedownstreamendtoallowoffutureextensionsBeforecommencingtheworkofclearingthesiteforthefoundationstheauthordeemeditadvisabletoclearthebedoftheriverinfiontofthepowerstationofthelargerocksandboulders,soastoprovideaclearchannelforthewaterinfloodtimeThisdangerousandarduousworktookseveralmonthstocomplete,andthebedoftheriverwasclearedfora,lengthof8chains,theresultbeingthatthenormallevelofthewaterwasreduced6feet,therebyconsiderablyreducingthecostofthepowerstationfoundations,asthefloorlevelwouldhavebeen6feethigherifthisworkhadnotbeencarriedout.Concurrentlywiththeworkofclearingtheriverbed,theconstructionofatrainingwallattheup-streamendofthepowerstationwasproceededwith,VIEWOrFJUMEFROMJUSTBELOWTHEINTAKEItwasofcoursenecessarytoerectthefoundationsfortheenginebedsbeforethepipeswerelaid,andconsiderabledifficultywasmetwithinhavingtoconnectrigidlywithtwofixedpointsmthepipelineTheclosuresweremade£mshort,andthefinaljointswererunmwithleadcaulkedagainstawroughtsteelbandshrunkovertheflangesIntheterminalpipetwoextensionpipeswereplaced,onebeinga6-inchbranchtooperatetheexciterunits,andtheothera4-inchbranchleadingtotheairreceiver.Theexciteipipelineissoarrangedthatanytwoofthethreeexcitersmaybeoperatedmparallelwiththesamehydraulichead,thisobjectbeingobtainedwithasystemof"Y"branchesandvalves.Al!castironpipesweretestedhydrostaticallytoapressureof4501bpersquareinchandthevalvesto500tt>persquareinch.Thejointsaremadewithroundrubberhighpressuregaskets,theflangesbeingrebatedforthatpurpose.Generallythewholelay-outofthepipesystemJSadeparturefromthatusuallyadopted,morepar-ticularlymrespectoftheentireabsenceofreceiversatthebackofthepowerhouse.Thedeviationofwaterismadebythe"V"branchesItwillbeseenthatthewaterhasthusbeenputintotramwithaminimumamountofobstructionandfnction,andtheresultsobtamedfromtheefficiencytestsareampleproofoftheadvantageofthissystemoverthatofwaterreceivers.Theweightofthecolumnofwaterinthepipesisabout470tons,whichatfullboremoveswithavelocityof5"66feetpersecond,andmordertoprovideagainstaccidentduetoshockfromwaterhammer,anairreceiverhasbeeninstalledwhichconsistsofashell30feetlongby36inchesmdiameter.Theairpressureismaintainedequaltothatmthepipelinebyanaircompressoroperatedbya10h.pmotor,andthewateriscoveredwithalayerofoiltopreventaer-ationoftheformer.Thecapacityofthereceiverwascal-culatedtoabsoibthesuddenstoppageofflowfromanangleof26degreesfromtheonejetofthefourmainpipes,insixsecondsattullbore,thestandardworkingpressurebeing2881bpersquareinchThereceiverreclinesathorizontal,andisprovidedwithanautomaticfloat\u25a0\\hichoperatesthecontrollerofthecom-pressormotor.Thereceiverwasplacedattheendofthemalleablelinebe-causeitwasimpos-sibletoplaceitnearerthenozzles;thecast-ironpipesihopipo.!.weiemadein20feetlengthsmthesaop,andweresubjectedtoatest15percent,inexcessofthatgivenintheforegoingtables,afterwhichtheywerecleanedbysandblast,thenheatedtoatem-peratureof300°Fah.,anddippedfor15minutesmabathofasphaltummixture,containingHpercent,ofpurelinseedoil.Thetransportofthepipesandplacinginpositionentailedalargeamountoflabourandrisktomenandhorses,owingtotheinaccessibilityofthecountry.Afterbeingplacedmpositionmthetrenchesthepipeswerejointedandhandnvetted,afterwardsbeingcaulkedbothinsideandout,theywerethencoveredwithsoiltoadepthof2feet6inches,topreventthembeingexposedtosuntemperature,andtherebytodispensewjthexpansivejoints.Thevar-iationmtemperatureofthewaterbetweensummerandwinterisnotmorethan15degreesFahr.,andtheexpansionduetothisdifferencewillnotbemorethan2inches,whichwillbetakencareoibytheverticalanglesmthepipeline.Sixanchoragespreventthelinefromcreeping,fourofwhicharesolidconcreteblocks,6feetx4feetx6feetFiveairvalvesofthetriple-clustertypeareprovidedwithshut-offgateandextensionpiecestoallowtheinfluxandeffluxofair,theballsbeingofhardwoodwithrubberseats.Fivemanholesareplacedinthelinetofacilitatefieldrivettingandinspection.Owingtothephysicalfeaturesotthecountryitwasfoundimpossibletos°lectalinewhollybelowthemeanhydraulicgradient,andrecoursehadtobemadetoatunnelatthelowerend,inordernottoriseaboveitThistunnplis187feetinlength,withagradientof1in3£,andlargeenoughforthreepipelines,thusprovidingforfutureextensionAtthemouthofthelowerendofthetunnelthelastsectionof-£-mchplatepipeisattachedtoacastiron"Y"branchpiece,dividingthewaterintotwo22m.castironpipeseachtocarry20cubicfeetofwaterpersecond,onebranchforeachunit.Oneachendofthebranchofthe"V"amam22m.gateisplacedwitha4in.by-pass.Thevalvesareenclosedinatower,astheyareoperatedbyfinethreadspmdleswhichrequire2500turnsofthehand-wheeltoopenorclosethem;amotorisinstalledtooperatethese.Thebalanceofthepipelineisofcastiron,eachlegofthe22-inchbranchbeing80feetlong,bifurcatingbyacastiron"Y"pieceintotwo14-mchbranches,eachleadingtothenozzleoftheimpulsewheelEach14-inchbranchiscontrolledbya14-mchgatevalvewithby-passThecastironpipesweremadeofbestgreyiron,havingatensilestrengthofnotlessthan18,000pounds,andwerecastverticallym6ttfan.lengths,weighing25cwt.PROGRESS.17Diameter,jM'xm'mjHead.|Thickness1ofSteelLengthfeetLo=.sFeetV'lc'tyft.prS'Cond1111It1nicies4240363636363636feet140226254329440i500I600I670'670inch.1/83/163/161/45/163/87/161/2258136I58!333I32SI2561221186148.334.164.585.66•s.i^o5oSII776630I5.06Diameter,jM'xm'mjHead.|Thickness1ofSteelLengthfeetLo=.sFeetV'lc'tyft.prS'Cond1111It1nicies4240363636363636feet140226254329440i500I600I670'670inch.1/83/163/161/45/163/87/161/2258136I58!333I32SI2561221186148.334.164.585.66•s.i^o5oSII776630I5.06



type"E."Thedeflectingportionofthenozzles,iscounterbalancedbyhydraulicpressure,sothatquickactioncanbesecuredfromthegovernoronaccountoftheabsenceofinertiamheavycounter-balancedweights.Thegovernorsareproviled-withelectriccontrolmotorsoperatedfromthetableswitchboard,whichadmitofinstantaneouscontrolofthespeedofthewaterwheelsThiscontrolisofgreatadvantagewhensynchronising.Theregulationofthegovern-orsisexceedinglysensitiveanddoesnotvarymorethan4percent,fromnoloadtofullload,andfromfullloadtonoload.Whentheloadisthrownoff,thejetsaredeflectedclearofthebuckets.Themaingeneratingunitsarespaced24ft.4in.apart,centretocentre.Atthedown-streamendoftheengineroomarelocatedtvoexciterunits,foundationsbeingprovidedforathird.EachunitconsistsofaGE.40K.W.6poleDC.J25volts,725r.pm.generator,coupledtoa6Jhp.Peltonwheel,coupledattheotherendofthePelton-wheelisa60h.p.inductionmotor,theobjectofthelatterbeingtoactasaregulatorfortheexciter,thepositionoftheadjust-ableneedlesmthedeflectingnozzlesbeingfixedtotakecareotthenormalloadontheexcitersAttherearoftheexciterunitsistheswitchboardgallery,theflocrofwhichisBft.abovetheengineroomfloorlevel.Thecentreofthegallerywillbetheultimatecentreofthepowerstationwhentheplantisduplicated.Ontheswitchboardgalleryislocatedthemaincontrollingswitchboard,con-sistingoffourgeneratorpanels,twoexciterpanels,onemotorpanel,onetransformerpanel,oneregu-latingswitchpanel,andtwolinepanels.Infrontofthegalleryisatableswitchboardinclinedtoaslightangle,onwhicharedistributedtheswitchesforcontrthngtheoilswitchesand.Lombardgover-nors.Theseswitchesareprovidedwithredandgreenlampswhichindicate-whethertheoilswitchesareopenorclosed,andtheconnectionsareengravedonthemarblesothattheattendantcanseeataglancewhichlineorbankoftransformersheisoperating.OneachgeneratorpanelthereisanA.C.ammeterinoneleg,fieldammeter,voltmeter,polyphaseinductorrecordingWattmeter,fieldswitchandfieldrheostat,onefour-pointreceptacleforsyn-chronisingplug,andtwohand-operatedoilswitches.Oneachexciterpanelthereisoneammeter,onefieldrheostat,onevoltmeterreceptacleandonedoublepolemamswitch.OntheinductionmotorpanelthereisoneammeterandoneautomaticoilswitchOneachtransmissionlirepaneltherearethreeammeters,oneineachlegoneoverloadtimelimitrelay,onecontrollingswitchwithsignallampsforlineoilswitches.Theswitchboardisofblackenamelledslate,18ft.6m.long,suppliedbytheG.E.Company,andisaveryhandsomepieceofwork.IntheL.T.bu^barcorridorarelocatedthe2,400voltbusbars,whichleadfromthehandoperatedoils\\itchesandbusbarsontheswitchboardtotheremotecontroloilswitchescontrollingtheL.T.sideofthetransformers.Inthetransformerroomthereare7G.E.trans-formers,eachhavingaratedcapacityof350K.W.,andarrangedmtwobanksofthreeeach,withthebeventhasaspare.Thetransformerratiois2,400to20,000,andtheyareconnectedin"Delta"ontheL.T.side,andin"Star"ontheH.T.side,withneutralearthedgivingapotentialof34,700voltsbetweenplacesTheprimaryfullloadcurrentis140amperesandthesecondaryfullloadcurrent17.5anotherviewintheoilswitchroom(hereareshownthehigh-tensionoilswitches,whichareoperatedfromtheswitchboardintheengineroom)Novemberi,1907PROGRESS.ThenozzlesarepivotedonheavytrunnionpinsandtheballjointsareleatherpackedwithoaktannedleatherlaidmtallowAre-actionstrutisprovidedforrelievingthefulcrumboltsfromthrusts,whicharetakenuponanindependentjournalinlinewiththeaxisofthejointsThePeltonwheelsareguaranteedtodevelopanefficiencyof80percentofthetheoreticalenergyinthewaterdeliveredtoeachwheelatfullratedload75percentatthree-quartersloadand70percentathalfload.Inthetestsmadebytheauthortheefficiencyobtainedatfullloadwas83percent.Underfullloadconditionsthenozzlesareatthetoppositionandthejetimpingesonthecentreofthebuckets.Atnoloadthejetisquiteclearofthebucketsandimpingesagainstaheavyironbaffleplatewhichdeflectsthewaterintothebottomofthetailrace.Thejetsdischargerightacrosstheriverandstriketheoppositebank.Theyactasanejector,andspecialinductsareledintothewatereductstoadmitair.Thewholeofthesolidcastingformingthenozzlesisattachedtothemainpipebyaballandsocketjoint,andisfreetomoveinaverticalplanethroughanangleoffourdegrees.Thenozzlesareraisedanddeflectedbymeansofasystemcflevers,catgearingandrackshaftoperatedbythehy-draulicgovernors,whichaicLombardtodivertthefloodwatersfromthepowerstationsiteandjtoformapermanentprotectiontothefoun-dationsfromerosionduringtimeoffloods.Thefoundationforthewallofthebuildingontheriverfrontwastakendowntotherockbottom16feetbelowthebedoftheriver,andis8feetwideatthebase,taperingto4feetwideattheengineroomfloorlevel,whichis6feetabovethehighestknownfloodlevel.Thepowerstationisdividedintotwoportions•Thefrontportioaformstheengmeroomandis100feetlongby30feetwide;thebackportionis100feetlongb}?-29feetwide,andhastwofloorsOnthegroundflooradjacenttotheengineroom,istheL.T.busbarcorridor,whichrunsthewholelengthofthebuilding,andis7feet0inchesinwidth.Attherearofthisisthetransformerroom,whichis63feetlongby12feetwide,andattheThisshowstheseven350kilowatttransformers,whichraisethevoltagefrom2400to34,700Thesetransformersweighfromfivetonseach,andareelevenfeethigh.ThePeltonwheelsarecapableofdrivingthegeneratorsat50percent,overload,buttheyaiedesignedtogivethebestefficiencyatfullload.Thebucketsaremadeofthehighestgradecastsemi-steel,andthewheelsaieguaranteedtosafelywith-standthehighestrun-awa\speedattainableundertheeffectiveheadof6C5ft.withoutdamage,uiththenozzleadjustedtogivethemaximumstream.TRANSFORMERROOMrearofthetransformerroomistheH.T.busbarcorridor,whichrunsthewholelengthofthebuildingandis9feetwide.Thesecompart-mentsaredividedfromeachotherbyconcretewalls,whichalsoformthesupportfortheflooroftheoilswitch[roomabove,whichcontainstheH.andL.T.remotecontroloilswitches,theL.T.inthiscasebeing2400volts.Thewholeofthewallsandflooroftheoilswitchroomareconstructedofre-inforcedconcrete,thefloorbeingcalculatedtocarryadistributedloadof40tons.Atthedownstreamendofthebuilding,intherearof-theH.T.busbarcorridor,isthelightningarresterannex,whichis29feetlongby5feetGincheswide.Themainwallsoftheengineroomcarrythe15-tonKrupptravellingcranewhichrunsthewholelengthofthebuildingonconcretegirders,whicharere-in-forcedwithsteelrodsandpartlysupportedonconcretecorbels.Theroofisconstructedwithframedironprincipalsat12feet6inchcentres,andissarked,feltedandcoveredwithgalvarisediron.Theengineroomandtheoilswitch,roomarelightedbymeansofskylightswhichrunthefullbugthofthebuilding,andtherearealsolargewindowsattheup-streamend.Thefoundationsforthemachineryarecarrieddowntobed-rock•theyareconstructedofsolidconcreteandareentirelyindependentofthemainbuilding.Thecast-ironpipesconveyingthewatertotheenginesarecarriedrightthroughthebuildingonindependentfoundations.Therearetwomaingeneratingunits,eachunitconsistingofoneGeneralElectric1000K.W.2400vdt50-cyclethree-phasegenerator,revolvingfieldt>pe,with14polesrunningat429r.pm.Theregulationatfullloadand100percent.P.F.is7percent.,andwith1000X.V.A.and75percent.PF.15percent.Theefficiencyis95.25percent,atfullload.ThegeneratorisdrivenbytwoPeltonwheelseach4feetbinchesdiameter,oneateachendoftheshaft,andoneachPeltonwheelthereaie15bucketsandthewheelsareout-hung.LeadingtoeachwaterandoneachPeltonwheelthereare25bucketsandthewheelsareout-hung.Leadingtoeachwaterwheelisthe.14in.pipe,sodesignedastoincreasethevelocityatthenozzles.Theflowofwateriscontrolledbythemam14m.gatevalvesoneachbranch,which,underoperatingconditions,areleftwideopen,andtheregulationisadjustedbymeansofmovableneedleswithinthenozzles.Theneedlesareofbronzeandoperatedbywormgearandhandwheels,sothatthequantityofwaterflowingthroughthenozzlesvariesaccordingtotheareaoftheconcentricapeiturebetweenneedleandnozzletip,whichiss\ininternaldiameter.Whenoperatingatfullload"theradialspaceisgin.Theneedlesareprovidedwithhea\yre-actionspringstoeasetheeffortrequiredtoincreasetheannularopening.INTERIORVIEWOFTHEOILSWITCHROOM.18



SOMEQUOTATIONSANDCRITICISMS.[ByPeterEij.is.]THEMASTERYOFTHEAIR.marine)isnotrequiredtorisefromtheseabottomasanairshipisrequiredtoriseintheair,neitherisitrequiredtodescendthroughthesea.asanairshipfromtheheavens.Weieitsorequired,therewouldbenothingabsurdinitsdivetotheseabottom,(butataconsiderableanglewiththevertical)whentheengineisstopped.IhopetopublishinasubsequentissueofProgrfssmyideaofwhatthefuturesuccessfulairshipislikelytobe.Mysparemomentsaresometimesdevotedtothisproblem,andIhaveaschemeinembryowhichreadersofProgressmaytakeatitsworth.lamsorrytodifferfromsuchanauthorityasMr.RankineKennedy,butitisamatterofhistorythatengineersofequaleminencetreatedthelocomotiveengineasanabsurdmachineinitsearlyinfancy,butsubsequentdevelopmentsha\eprovedtheminerror.THEUPPERAIR.ThepowerwasfirstsentthrougntoDunedinon19thMarch,andafterthenecessary"preliminaryexperiments,thewholewasputintoper-manentoperationon.7thApril,1907.Thepowerstationstaffconsistsofthreeengineers,threeswitchboardattendants,andonespareman,whodividetheshiftsbetweenthem.Agravitationtramwayhadtobeconstructedonthehillsidetoconveythematerialfromareceivingshedatthefootofthepracticablewaggonroadtothepowerstation.Thefulltruckdescendinghaulsuptheemptyone.Thehorizontallengthofthelineisthirtychainsandthetotalfall722feet,ataraveragegradeof24feettothechauthesteepestpmchbeing1m1.43Thetramwayisconstructedofbirchrailslaidontransversesleepers(Tobecontinued)amp.Thetransformersareoilinsulated,watercooled,andeachtankcontains350gallonsofoil.Theyareguaranteednottoexceedatemperatureriseof35degreesC.after24hours'runatfnilloadand50degreesC.after2hours'runat25percent,overload,andthetestsprovethattheseguaranteeswerefullyconservative.Theefficiencyofthetransformersatfullloadis97percent./theregu-lationwithnon-inductiveload1.4percent.,andat90percert.P.F.2.8percent.jEachtransformeris11feethighby4feetby3feetweighingf"7tons,andconnectedtoasystemofoilpipingbymeansofwhichtheoilcanbedrainedfromthetransformertoawell,andasmallelectrically-drivenrotarypumpliftstheoiltotanksoverhead,fromwhereitgravi-tatesbacktothetransformers,theyarealsoconnecteduptoacirculatingwatersupply.Eachtransformerismountedonasmalltroltyandcanbeshiftedoffitsbedontoatraverserandwheeledintotheengineroom,sothatitcanbedissembledwiththeaidoftheoverheadtravellingcrane.Theieareseveralsmalltransformersmthepowerstationforvariouspurposes.Three40K.W.trans-formersformotorsandlightingthepotentialbeingregulatedbytapsconnectingtothedialswitchesonswitchboard.Seriestransformersaremtransmissionlinesforoperatirgtheoverloadrelaysandlineam-metersIntheH.T.busbarcorridoratrearoftransformerroomarethebusbarsconnectingtheoilswitchesontheHT.sideofthetransformerstotheoilswitchescontrollingthelivebusbarsThisbusbarcorridorisconstructedonthecellularprinciplewithconcretepartitions,andallH.T.wiresarekeptataminimumdistanceof12inchesfromearth.Intheoilswitchroomabo\earelocatedtheremotecontroloilswitches,whichareoftwotyrestherearcfouroftheWestmghousesolenoidoperatedtypewhichconnect2400voltbusbarstotheI,Tsideofthetransformers,fourG.E.motoroperatedtypewhichconnecttheH.T.sideofthetransformerstothebusbarsfouroftheWestmghousesolenoidtypewhichconnectthePIT.busbarstothe35,000voltlinebusbarsandtwoG.E.motoroperatedtypewhichcontrolthetwotransmissionlinesTheyarebuiltuponconcretewall"separatingeachchamber,andthedoorsarejhungfromthetop,sothattheyarefreetoflyoutwardsmtheeventofex-plosionmtheoilcells.Thecontrollingcircuitsformotors,solenoids,andsignallights,aretakenofttheD.C.125Y.excitercircuits,andthewholeofthemechanismcanbehandledwithsafety.Theswitchescanbeopenedorclosedwithhandleversmcaseofnecessityandbothtypesofoilswitchesareentirelysatisfactoryinoperation.Alloilswitchesthroughouttheentiresystemhavedisconnectingknifeswitchesoneithersideofeachleg,andthegreatestcarehasbeenexercisedwiththejstationwiring,whichiswithopenbareconductorsthroughout,theonlyinsulatedcablesbeingthosewhichconnectthegeneratorstotheswitchboardbusbars,andbothsidesofthetransformerstothedisconnectingswitchesabove.Itwillbeobservedthattheleadsfromthetrans-formersareconnectedtodoublethrowknifeswitchesontheL.T.sideandtoplugswitchesontheH.I.side,mordertoadmitofthesparetransformerbeingcutmtoreplaceanyonemservicethatmaygiveoutineitherofthetwotanks.Theconnec-tionstotheplugswitchesontheH.T.sidearemadebymeansofheavihinsulatedflexiblecabletoadmitofsafehandlingwithapotentialof20,000voltstoearth.Thedoublethrowswitchesandplugswitchesareallsupportedonanangleironframework.Onthisframeworkarealsocarriedtheinter-connectingbusbarsbetweenthetransformersandtheoilswitchesonbothsides.Thewiringofthepowerstationisontheduplexsystemthroughout,andadmitsofeithergeneratorbeingconnectedtoeithertransmissionlinethrougheitherbankoftransformersindependently,orinparallel.InthelightningarresterannexaresixWestmg-houselowequivalentlightningarresters,onesetoneachlegofthetwotransmissionlines.Eacharresterisofthestandardtypewithaseriesofsparkinggapsmserieswitharesistancebetween'themandtheground.OilinsulatedchokecoilsareconnectedDetweenthelightningarrestersandthelineoilswitches,toprotectthetransformersfromdamage•duetosurges.ThehissingofthebrushdischargefromtheH.Tconductorsisverymarked,andthelatterisvisibleatnight.Theauthorfounditadvisabletohaveallinsulatorscarefullycleanedwithdryclothsatregularintervals.Theoperationoftheplantisextremelysimple,andtheorlyelectricaltroublesthewriterhadwasapunctureofaninsulatorononeoftheselectorswitchesandaburnoutmonetransformer,thelatterduetoaheavysurgeonthelineThegeneratorswereputintooperationon3rdNovember,1906,andhavebeenrunningalmostcontinuallyeversince;andthoughthewatercon-tainssomuchmatterinsuspensionitissofinethatthepaintisnotevenwornoffthebuckets.Novemberi1907.PROGRESS.AnotherFrenchcompanyissaidtohavepurchasedacollieryintheSwanseaValley,withtheobjectofexportinglargequantitiesofWelshcoaltoFrance.ThereisaninterestingaccountinaL,ondonweeklyoftheusetowhichthemeteorologistsputthekiteintakingobservationsintheupperair.Thevagariesoftheairfarabovetheearth'ssurfacesupplythemeteor-ologistwithmostvaluabledataonwhichtobasehispredictions.Thekiteusedisabox-shapedaffair,anditsequipmentconsistsofameteorograph,whichrecordsmoisture,barometricpressure,temperature,andwindvelocity.Aheightoffourmileshasbeenreachedwithsuchinstruments,butthemeteorologistgenerallyconfineshisobser-vationstoaheightofonemile.Thisheightistheregionofstorm.Galesof100milesanhourarecommon,andcloudshavebeenobservedtotravelat174milesanhour.Theadventofahotwavehasbeenpredictedsixoreighthoursinadvance,owingtoobser-vationstakenatthisheight.Itishopedthatthekitewillsolvetheproblemoftheoriginofcyclonesandanti-cyclones,whichwouldbethecrowningtriumphofmeteor-ology.Alreadyourideasofwindhavehadtobeconsiderablymodified.Windisnotacurrentofairmovinghorizontallyandfairlyuniformly,butitconsistsofmanysmallcurrentsbuffetingeachother,andfinal-lyminglingwitheachother.Thecom-ponentpartsofbreezesvaryinspeedanddirection.Somegoupandsomegodown;someforwardandsomeback.Astrongupwardcurrentisalwaysfoundunderthecumulustypeofcloud—thecloudthatresem-blesapuffofsteam;andkitescaughtbythiscurrentarecarriedtoagreatheight.Itissupposedthatthesoaringbirdknowsoftheupwardcurrentinstinctivelyandmakesuseofit,andusesthecontrarycurrentswhenflyingagainstthewind.Akitehastheadvantagethatitcangoupinanyweatherbutacalm,whenasmallballoonwilltakeittotheregionofwind.Evenintheclearestweatherelectricitystreamsdownthewireholdingthekite,andshowsitselfbytinysparksonthereel.Whenakiteis12,000feethigh,orwhenathunderstormisathand,thesparksbecomelargerandmoredangerous.Sometimestheelectricityhastobeearthed.Buttogathertheelectricityfromtheupperairandmakeuseofit,asoftensuggested,issaidnottobeworthwhile."Howeverintenseatmosphericelectricitymaybe,itsqualityisnotsufficienttojustifypurpose."ThefollowingarequotationsfromtheremarksofRankiueKennedy,whichappearedinlastmonth'sissueofProgress,page448."OfhowmuchusewouldasteamshipbeevenifitcouldgofromheretoNewYorkinastraightline,ifitwouldprobablygotothebottomoftheseaiftheenginesstoppedorsloweddown?Thatiswhatwouldhappentotheaerialmachineonaeroplaneprinciples"Threeessentialtestsforaflyingmachine:"First,itshouldbeabletoriseofitsownpowerfromthegroundlevelandsoartoafewhundredfeethigh.""Second,itshouldbeabletohoveroveranyspotontheearthforanytimedesirablewithoutanystraightlinemovement.""Third,itshouldcomedowntoearthsafelyfromanyheightwhentheenginesarestopped.""TheaeroplaneIhavestudiedlong,buthavecometotheconclusionthatnosuc-cessfulflyingmachineswilldependinanywayuponaeroplanesforsustainingthemintheair,andtheresultsofalltherecordedexperimentswiththemamplyconfirmmeinthatconclusion"Theabovequotationsarefromtheremarksofaneminentauthorityinengineering,andshouldnotbelightlypassedover.Neverthe-less,Imakeboldtodifterfromhimandbelievethattheaeroplaneprinciplewilleventualhprovethemostsuccessful,andwillfulfilthefirstandthirdofMr.Kennedy'sessentials,andalsothesecondonetoalimitedextentAdvertingtothefirstessential,theaero-planewillbeabletoriseofitsownpower,butnotve/hcally;itwillhavetorisegraduallyatanangle,theresultantofhorizontaleffortandgravity.Toriseverticallymeansenoughpowertoovercomethetotalweightplusotherresistances,toriseatafairanglewiththehorizonrequiresverymuchlesspower.Thisisquitee\identtocompetentengineers,andisthemodeadoptedbymostwingedcreaturesThethirdessentialcanbeful-filledbytheaeroplane;itmaydescendsafelyfromanyheightwhentheengineisstopped,butnotvfrtirally;theplanesmustbeofthecorrectformandconstruction,andmustbeperfectlyhandled.Inordertoproducearesultantofsufficientanglewithaverticalline,thisishowmostwingedcreaturesdescend.Thesecondessentialcannotbefulfilledbytheaeroplaneinitsentirety,becausetheprincipleuponwhichitmainlydependsisconstantmotiontoaconstder<ibleextent.Itistruethefeatheredtribecan"hover"almostmotionlessly,butmancannothopetoquitesuccessfullyemulatethebirds,atleastnotintheimmediatefuture.Referringbacktomyopeningquotation,Isuggestthattheanalogyofthesteamshipsissomewhatun-fortunate,forasteamship(unlessasub-19^



NOTES...Lsegal..DesignorMethodofManufacture.CORSETS.CharlesBayer,in1905,registeredadesignforcorsets.Theapplicationforregistrationcontainedthefollowing:"State-mentofnatureofdesign,shapeorconfigura-tionofcorset.Thenoveltyconsistsinacorsethavingthegoresorgussetscuthori-zontallyandfromthefrontofthebusktowardsthebackofthecorset,asshownintherepresentations."Theregisteredrepre-sentationofthedesignshowedastraight-frontedcorset,inwhichtheseamswerenotexactlyhorizontal,butthegussetstaperedtowardsthefront.Messrs.SymingtonandCo.appliedfortheremovalofthedesignonthegrounds{interalia)thatitwasnotno\elandthatitwasnotsubjectmatterofregis-tration,beingamodeofmanufacture.HeldbytheCourtofAppeal,thataregis-trabledesignmustbesomethingwhichmustbealtogetherexpressedtotheeye,ormustappealtotheeye,thatwhatMr.Bayerclaimedwasacorsetwithhorizontalgoresorgussets,andthatthereferencetotherepre-sentationwasnotbywayoflimitation,butbywayofillustration,thatsuchcorsetswerenotnovel,andthatwhatwasclaimedwasnotadesign,butamodeofmanufactureofacorsetofestablishingaparticularlength,andthelike,insuringthelateraltensionatthebottomofthebustwhichcouldgivethestraightfront.Anorderwasthereforemadefortheremovalofthedesignfromtheregister.—ReportsofPatentCases,etc.,Vol.24,p.65.Division,tnusaffirmingtothefullestextenttheprinciplewhichwehavebeenconsidering.WhiletheHouseofLordsmaymthecasejustreferredto,havearnvedatthetruelogicalconclusion,theirdecisioncalledattentiontothenecessityforlegislationtorestrictthiswidepowerofassigningfutureacquiredproperty.Inourlawthishasbeenefiectedbytreatingbookdebtsas"chattels"andbytwoseparateprovisionsofthestatutewhichpracticallyhaveoneandthesameobjectinview.Section29oftheAct,1889,providesthateveryinstrumentshouldcontainaschedulecontaininganinventoryofthechattelscomprisedmtheinstrument,andthattheinstrumentshouldbevoidastoanychattelsnotcomprisedinthescheduleasagainsttheassigneembankruptcy,thetrusteeunderanassignmentforthebenefitofcreditoisandanexecutioncreditorTheeffectofthisprovisionistorequirethegoodstebedescribedasinanordin-arytradeinventory,andtoensurethatthedes-criptionmtheschedulewillsufficientlyidentifythearticleswhicharethesubjectofthesecurity.TheotherprovisiontowhichIhavereferrredissection30,whichprovidesthataninstrumentshouldbevoidmrespectofanychattelscfwhichthegrantorwasnotthetrueo-wneratthetimeofexecutingtheinstrumentThegeneraleffectofthesetwoprovisionsistomakeitpracticallyim-possibletogiveachattelsecurityoveratrader'sstock-in-trade,becausethestock-in-trademustbethatwhichisdescribedinthemventoiy,andtheresultisthatthevaryingarticlesofstock-in-tradeon̂edbyatradercannotbedescribedinthesche-duleatthetimeoftheexecutionoftheinstrumentofsecurity.Thisprovisionalsomakesitimpossibletogiveaneffectivesecurityoverthefuturebookdebtsofatrader.Ifsuchasecuritywerepossible,itwouldaffectagreatdealofthepurposeofasecurityoverfutureacquiredchattels,becausethestockofatraderisresolvedintobookdebts,andifhecouldgiveasecurityoverfuturebookdebtsitwouldservetosomeextentthepurposeofasecurityoverfutureacquiredchattelsInthisconnectionitshouldbenoticedthatthesepiovisionsdonotapplytoamortgageofanin-completearticle,forwhenthearticleiscompletedthesecurityattachestothecompletedarticle.Thelegislature,howevei,ftItitnecessarytomakecertainexceptionstotheserules,andaccord-inglythreeclassesofexceptionswereprovidedfor,namely,(1)woolandcrops;(2)fixtures,plantandtrademachinery,wheresuchfixtures,plantortrademachineryareusedin,attachedto,orbroughtuponanyplacemsubstitutionforanyofthelikemachineryplantortrademachinerydescribedmthescheduletotheinstrument;(3)stockbrandedwiththebranddescribedinthescheduleandtheincreaseofthestockdescribedintheschedule.Toensureidentificationofthestock,stockisonlycov-eredbythesecurityifitisbranded,oroughtbyacovenantintheinstrumenttobebranded,withthebrandspecifiedintheinstrument.Thestatuterequiresalldefeasances,conditionsordeclarationsoftrust,whichformpartofthetrans-action,whetherthesameareverbalormwriting,tobewrittenonthesamepaperonwhichtheinstrumentiswritten,otherwisetheinstrumentwillbeabsolutelyvoid,exceptastolivestock,wool,crops,orsubstitutedtrademachinery.Adefeas-anceisaninstrumentwhichdefeatsorqualifiessomeobligationcreatedbydeed;andthatwhichinthesamedeediscalledaconditioninaseparatedeedmaybedefinedasadefeasance.ThecaseofTheChnstchurchFinanceCov.DurantandSons(7LR,619)isastrikingillustrationofwhatwouldamounttoadefeasance.Thereabillofsalewasmadepayableondemand,andindefaultofpaymentapowerwasgiventothemortgageetoseizeandsell,butthemortgageeverballyagreedwiththemort-gagorthatsolongashepaidtheinterestdueunderthebillofsalenoseizincwouldbemadeItwasheldthatsuchagreementwasaconditionofdefeas-ance,andthatthebillofsalewasaccordinglyvoidevenbetweentheimmediatepartiestoitWithaviewtoshorteninginstrumentsunderthestatutecertaincovenantsandpowersareimpliedmtheinstrumentwhichmaybemodifiedorvariedbyagreementofthepartiesandmadditioncertainabbreviatedexpressionsareprovidedforwhich,whenusedimplythecompend'ousprovisionswhicharefullyexpressedinthestatuteInsecuritiesoverstockitshouldbenotedthatitisdesirabletostatewherethelandsareonwhichthestockaredepasturinganditisalsonecessarytodescribestockbvthebrandorbythesex,age,namecolourorotherwisesoastobereasonablycapableofidentificationandtoincludesubstitutedlivestockandtheincreaseofstockininstrument,itisnecessarythatacovenantshouldbecontainedprovidingthatsuchsubstitutedstockandincreasecfstockshouldbebranded-withaparticularbrand.{Tobecontinued.)Novemberr,1907.PROGRESS.Blotting-paperismadeofcottonragsboiledinsoda.Ihestatutecontains-importantprovisionsre-latingtofutureacquiredproperty—ic,propertyofwhichthegrantorhasnottheownershipatthetimeoftheexecutionoftheinstrument,andwhichmaynotevenbemexistenceatthattimeThestrictruleofthecommonlawpreventedanas-signmentortransferofpropertynottheninexist-enceornotthenownedbythegrantorThemoremodernsystemofequityallowedtheassignmentforvalueoffutureproperty,ofpossibilitiesandexpectancies.Itthusbecamepossibleforaman,apaitfromstatutoryrestriction,toexecuteamort-gageoverallhisstock-in-tradeinexistenceatthetimeoftheexecutionofthemortgage,orwhichmightbeacquiredbyhimafterwardsduringthesubsist-enceofthemortgageinconnectionwithaspecifiedbusinessItalsobecamecompetentforamantoassignbywayofmortgageallbookdebtsthenowingorwhichmightthereafterbecomeowingtohiminconnectionwithaspecifiedbusiness.Untilthenewstock-in-tradeorbookdebtswasacquiredthemortgagewasregardedasamerecontracttograntthemortgage,butdirectlytheeventhappenedthemortgageeffectuallyboundthenewstock-in-tradeorbookdebtsocomingintoexistenceforatimethecourtsstruggledagainstthefullappli-cationoftheaboveprinciple,andvariousdis-tinctionsandreasonswereurgedbyjudgesrefusingtoapplytheseprinciplestoparticularcasesThistendencytocompromisewithaprinciplewaspatanendtobytheHouseofLordsinTa<lbyvOfficialRctciV'V(13Ap.C.5-13)'1hereamanassignedbywayofmortgageallbookdebtswhichshouldbecomeowingtohimbutnotrestrictingtheassignmenttobookdebtstobecomeowingtohiminconnectionwithaspecifiedbusinessIheassign-mentwastreatedasanassignmentofallfuturebookdebtstobecomeowingtotheassignorThecountycouitjudgeheldthattheassignmentwasbad,andhisjudgmentwaspromptl)reversedinappealmtheQBDivisionbyJusticesHaw-kinsandMatthew"Ibisdecisionwasreversedbythecourtofappealandthejudgmentofthecountycourtjudgerestoreduponthegroundthatthebookdebts,notbeingrestuctedtothoseaccruinginaparticularbusinessthedescriptionintheassign-mentwastoovague.ThematterthenwenttotheHouseofLords,whounanimouslyreversedthedecisionoftheCouitofAppeal,andrestoredthejudgmentofthejudgesoftheQueen'sBench(ByC.P.Skerrett,XC,Earrister-at-I-a\v)ChattelsTransfer.PAkT11.PassingOff.TradeName.Con-fusionOFBETTERS.TheBirminghamSmallArmsCompany,Ltd.manufacturesandsellscyclepartsandaccessories,bearingtheletters8.5.A.,theinitialsofthefirstthreewordsintheCompany'sname,whichhavebecomewidelyknownasindicatingtheCompany'sarticles.Onspannersthelettersappearedwithatrademarkconsistingofthreepiledrifles.WebbandCo.alsomanufacturedandsoldspanners,whichtheymarkedandadvertisedas"8.A.5,"meaning"BestAll-roundSpanners."TheB.SA.CompanysuedWebbandCo.forpassingofftheirspannersasthoseoftheB.S.A.Company.Noactualdeceptionorconfusion,andnodeliberateintentiontodeceivewereproved.HeldbyParker,J.,thatthelettersB.A.S.werelikelytocauseWebbandCo.'sspannerstobeconfusedwiththoseoftheB.S.A.Co.,andthereforeaninjunctionwasgrantedtorestrainWebbandCo.fromadvertisingandsellingspannersmarkedB.A.S.—ReportsofPatentetc.,Cases,Vol.24,p.17.FerroconcretePiles.Infringement.Novelty.PatentheldInvalid.—In1897FrancoisHennebiqueobtainedapatentforimprovementsinpiles,quays,andretainingwallsorstructures.Hisfirstclaimwasforpilesformedofbarsofironembeddedinconcreteandcross-tiedbyclamps,andhisthirdforaformofcapforuseinrammingthepiles.Inhisspecificationhereferredto"soliduprightsorstandards"aswellastopiles,andtothepilesbeingeitherdroppedorrammedintotheground,alsotoconstruc-tionsoftheseuprightsbeingraisedabovethelevelofwaterandtheiinon-liabilitytoalterinairorwater.Priortothistimeferro-concrete,suchaswasusedbyHennebique,wasawell-knownmaterialandhadbeenusedforvariouspurposes,butnotforpiles.SpecificationsofBrannanandStempel,how-ever,previouslypublished,haddescribedtheconstructionofpilesincementwithmetallicframework.Hennebiquediscoveredthefactthataferro-concretepilewillresistpercussionstrainsandcouldthereforebedrivenin.HennebiqueandMouchel(whowasequitablyinterestedinthepatent)broughtanactionagainstEdmondCoignetandothersforin-fringement.InargumentHennebique'slead-ingcounselclaimedthatthespecificationshouldbegivenabroadconstructiontopro-tecttheinventionof"apilecapableofbeingdrivenandofresistingburstingstrain,"whilehisjuniorcounselclaimedanarrowconstructionprotectingapileconstructedinaparticularwayonly,andapiletobedriven.HeldbytheCourtofAppealthatthespecificationmustbegivenabroadcon-struction,thatthefirstclaimwasnotcon-finedtopilescapableofbeingdrivenandthatthepatentwasinvalidonthegroundofanticipation;thatevenifthenariow\iewwasadopted,thepatenthadnotbeenin-fringed;andthatHennebiquecouldnotgetapatentforhisdiscoverythataferro-concretepilecouldbedrivenorrammed,becausethatwasdiscoveryandnotinven-tion.Theonlythingthatapatentcouldbetakenoutforwouldbeapileofaparticularform,soastogetthebenefitofthetruththusdiscovered—ReportsofPatents,etc.,Cases,Vol24.p.229ByHF.YonHaast,M.A.,IXB20



ChangeAdvertisementsfornextissueshouldreach"Progress"Officenotlaterthantheiothinst.,otherwisetheywillhavetobeheldover.NOTICETOADVERTISERS.andfittingsisexceedinglydesirableMuchoftheleakageofgasisduetotheuseofcompositionpipe,ithas,however,nowbecomealmostuniversalto"run"viought-nonpipetoall"points"andtohavenosolderedjointsOwmgtothelargequantitiesoftarthatareprod-ucedbvcoke-ovenplantsthepricehascontinuedtofall,andgasworkstarhasbecomealmostadrugmthemarket.Muchinterestisthereforebeingtakenintheproposalstouseitonroadsasapiotectionagainstdust,andalreadythereisveryconsiderabledemand.Iherapidlyincreasingmotortraffic,andtheabominabledustevolved,haverendereditabso-lutelyimperativethatsomethingshouldbedonetomaketheroadsmoresuitableformotorrunning,andsofaritappearsthatthecoatingorpaintingIhemwithhottaristhebestandcheapestmeansofleachmgthedesiredends.Gasengineersarequitejubilant,andhopetosecurethebusinessandsofindanewmarketfortheirtar.THENEPTT'NE\VA.TERHEATERSii.—Someofyourreaderswhoarefondoffiguresmayfindthefollowingmatterinteresting.IlatelyreadinaiAmericanpaperthatsomemathematicianhadannoun-cedthecuriouspersistency,undermulti-plication,ofthefigures142857,thus:—:—14285714285714285723428571442857157142§142857142857567142858571^2Thewayinwhichthefiguresfolloweachotherseemsundisturbed,tillmultiplyingbysevenwegettheextraordinarydeparture:—:—1428577999999Here,sofarasmyinformationwent,thematterended,apparentlywiththeideathattheserieswasexhausted.OutofcurosityIcarrieditfurther:—:—1428571428578911428561285713Now,inthesewehaveineachonefiguretooman}Ttocomparewiththeoriginalnumber,butifweadditinwegetthesameseries,viz.,1142856—6plusI=7so142857;1285713—SpinsI=4,so285714.Ofcourse142857^/510=1428570andtheseriesbeginsagainwithoutsidefiguresaddedMultipliedby35,oranyothermultipleofseven,theresultisalwaysinthe9series,viz.,499995the5and4endfiguresmakingthefull9.—Yoursfaithfully,Fdw.Tregfar.Wellington,4/10/07nottothegassupplier.TheCorporationofLiver-poolhavetakenupthematteroftestinggaspipesandfittingsonconsumer'spremisesforanormalsum,andtheiractionislikelytoprovehighlybene-ficialtothepublic,bothoneconomicandhygienicgrounds.Wearetoldthatsofaronlysomeseventeenapplicationsfortestshavebeenreported;infiveofthesethefittingswerefoundtobesound,intheremainingtwelvetherewereescapesaggregatingarateof2597cubicfeetofgasperhour,oranannualmoneylossfotheconsumersof10sBd.Thesefiguresprovethatsuchtestingofconsumers'pipesTHENICOADJUSTER.Correspondence.[TotheEditor.]StreetlightingintheCityofLondonandthemetropolitanboroughsisnowlargelydonebymeansofincandescentgasburners.Manysystemsofhigh-pressuregassupplyhavebeenadopted,anditispossibletosecureequalorevenmorelightwithgasthanelectricarclamps.Infact,inLondonandmanycitieselectriclampsoflargepowerareatpresentfastdisappearingTheflat-nameburnersthattenyearsagodiddutyforstreetlighting,burning4|-to5cubicfeetperhour,havealmostentirelydisappeared;theuprightC.WelsbachorNernburnerhavingtakentheirplace.Withthemitwaspossible,withaconsumptionofabout3|ft.perhour,toobtainalightofthirtycandlesormore.Thelasttwelvemonthshave,however,seenstillgreateradvances;theinvertedincandescentgasburnerhasnowbeenadoptedforstreetlighting.InEdinburghMr.W.R.Herring,M.Inst.C.E.,engineerofthecorporationgasworks,hasputupaveryconsiderablenumberofstreetlanterns,andinstalledintheminvertedburnerswhichconsumeonlyanaverageof2|-feetofgasperhour,andgiveanilluminationof75candlepower.Mr.Herrmg'sleadisbeingfollowedbyothers,atWestBromwich,Mr.HaroldE.Capp,engineerofthegasworks,hasintroducedintostreetlanternsaninvertedburneranddoublereflector.ThisarrangementisverysimilartotheEdinburghlantern,andpracticallytheilluminatingeffectisasgood.Muchattentionisbeingdevotedtotheadjustmentofthegassupplytoinvertedburners.IntheuseoftheseburnersRussiaplaysaconsiderablepart,anditisgenerallyadmittedthatthegassupply,orratherthepressureatwhichitissupplied,mustbeundercontrol.Thenewinvertedincandescentgas-lampcompanyhavebroughtoutwhattheytermthe"Nico"gas-regulator(seeillustration).Theregulatorisconstructedonsuchprinciplesthataperfectjetissuesintotheburnertubeandismnowayaffectedbytheheatevolved.Thegaspassesintoahollow,orcrescent-shaped,form;thisissaidtobepreferabletothesolidstreamofgas,andse-curesamoreperfectmixture.Acrankontheinsideoftheadjustermakesitimpossiblefortheneedle,whichisreallytheactiveregulator,tobecometight,butitisextremelysensitive.The"Nico"adjustertakestheplaceoftheordinaryinjectorsothattheburnerisnotmuchlargerwithitthanwithoutit.Testedwithawell-knownNo.4"Nico"invertedburner,withaconsumptionof3.4cubicfeettheresultobtainedwasaluminosityof65.5candles,oradutyof19.20candlespercubicfootofgas.WithaNo.5"Bijou"burnerthereadingswere•—con-sumption1.3cubicfeet;illuminatingpower,305candles;andadutyof235candlespercubicfootofgasconsumed.Althoughgasworksarenowalmostuniversalmallpartsofthekingdom,thereareusesforsmallgas-makinginstallations.Recently,whenonavisittotheDublinExhibition,wewereinterestedinasmallpetrolgasplantoperatedundertheElwell-Smithpatents.Thewell-knownmethodofmakinggasbypassingairoverpetroleumspiritof650degreesspecificgravity,andsoobtainingamixture,whichgivesanchgasforilluminatingpurposes,isthefoundationofthemanufactureofpetrolsafety-gas;intheElwell-Smithprocess,thepro-portionofpetrolandairareunvaried.Theappar-atusstartsandstopsautomatically;thegeneratorcontinuestooperateuntilthedemandforgasceases,andthenitstopsuntilgasisagainrequired.Inisolatedhouses,institutions,churchesetc.,petrolsafety-gaswillbeofgreatservice.Alltheworldoverthenameofthe"Richmond"GasStoveCompany,ofLondonandWarrmgton,iscoupledAvithgasstoves;thefirmaremostenterpnsirg,qmtethemostrecentapparatusthattheyhaveplaceduponthemaiketisthe"Neptune"waterheaterTheytellusthatwithgasat3sper1000cubicfeet,foranexpenditureof3id,itispossibletohave50gallonsofboilingwaterwithoneburneronlyoftheheateiThe"Ncptuno"willprovidehotwatertoanynumberoftapsatthesametimeondiffereitlevelsmanypartofthehouse;theheatermaybeconnecteduptoexistinghot-waterpipesandthecirculatingcisternisusedforstorageofthehotwater.Thegasburnerismadetoswingoutclearoftheboiler,andconsistsoftworingswithseparatetapsThesmallerringatten-tenthspressureconsumes8cubicfeetperhour,andweunder-standitisfoundtobeampletoprovideasufficientsupplyiortheordinarydomesticrequire-mentsandtomaintainthecisternfullofhotwateratnight.The"Neptune"isverycompact,stand-ing25incheshighover-allandhavingadiameterofabout10inches,pricesrangefromafewpoundswithcast-ironwatercirculators,andgun-metalchambers.Theyaremademtwosizes.Thereiseveryprobabilityoftheirbeingverygenerallyfittedupinhouseswherethe"gasrange"isusedfor[ByOurLondonCorrespondent.]GasManufactureandSupply.IlieGasngutandCokeCompany,thepremiergacundertakingof,theworld,havingacapitalof£27,000,000,anannualoutputof22,963,382,000cubicfeetofgas,andnolessthan492,910consumersarebestirringthemselvesmeverypossiblewaytoextendtheuseofgas,andtoincreasethedayconsumption.Inthismattertheyarebeinggreatlyaidedbytheabilityanduntiringenergyoftheirchiefinspector,Mr.F.W.Goodenough.whohasastaftof200officers,andmorethan2000workmen,engagedentirelyatthe"CommercialEnd"Inaddition,thecompanyhaveladydemonstratorswhowaitonconsumersandgivepracticallessionsmtheuseofgasstoves,cookersetc.,pointingcutthespecialfeaturesofeachapparatusandadvisingastothemosteconomicalmethodofusingthem.AnothernewworkbeingdonebythisandothergascompaniesisthemaintenanceandupkeepofincandescentgasburnersandmantlesThechargeispurelynominaltotheconsumer,hisfittingsandburnersareoverhauledatregularintervalseverythingiskept"veilfound"andinworkingorder.Themaintenancecostperannumperburner,tothecompany,doesnot,inmanycasesexceedthreepenceThebenefitt"*hepublicisverygreat,butstillwithitalltheydonotasawholetakekindlytotheinspection,andoftenwillsufferfaultyburners,brokenmantles,crackedchimneysandotherills,ratherthanhavetheperiod-icalvisitofthe"gasman,"asthepublicduballandsingularconnectedwithgassupply.cookingandgasinebiorheating.Ihe"Neptune"appearstoustobefarinadvanceof^thebath"Geyser"aswithitthehot-watersupplytothehouseremainsintact.Ithasalwaysbeenavexedquestionastowhetheritwouldbepolicytotestgasconsumers'fittingsandtheinternalpipes.TheBritisher'shouseishiscastleandheveryvigorouslydefendsitagainstallcomers;heisalwayssuspiciousthatthe"gasman'soneaiminlifeistobesthim,tochargehimforgasthatheneverconsumed,andasgenerationaftergenerationbecomegasconsumers,stillthegasmanisverylittlemorepopularthanhewasfiftyyearsago.Inmostcitiesandtowns,pipesandfittingsforwatersupplyarerigorouslytested,andeveryeffortmadetodetectandstopleakage,thelossbyleakagehavingtobebornebythesupplier.Waterispaidforbyrateleviedinaccordancewithassess-mentofthehouseandnotbymeasurement.Gasontheotherhand,ispaidforbymeasurement,andanyleakagepastthemeterisalosstotheconsumerandNovemberr,1907.PROGRESS.21



PROGRESS.Novemberi,1907.AstronomicalPhotography.Astronomy(ByRev.Dr.Kemsedy,HawkfsBay.)Astronomicaltelescopesareoftwokinds,reflectorsandrefractors.Areflectingtele-scopeconsistsessentiallyofaconcavere-flectorusuallymadeofsilveredglass,whichreflectstheraysoflightfromtheobjectob-servedsoastofoimanimageofitintheprin-cipalfocusofthemirror.Inarefractingtelescopetherayspassthroughalenswhichrefractsorbendstheminsuchawayastoproduceanimageoftheobjectintheprin-cipalfocusofthelens.Inbothcasesthisprimaryimageismagnifiedandobservedbymeansofaneye-piece.Averyimpoitantdifferencebe-tweenareflectorandarefractor,especiallywhenusedforphoto-graphy,isthatareflectorbringstethesamefocusthevariouscolouredrayswhichmakeupwhitelight:whereasanordinaryrefractordoesnotbringtheraj'sofallcolourstothesamejfocus,onaccountoftheunequalrefran-gibilityofJthedifferentcolouredrayswhichconstitutewhitelight.Anobjectglasswhichisintendedforvisualpurposes^ismadetofocusasmanyaspossibleofthebrightrayswhicharemosteffec-tivetothehumaneye^namely,thegreen,jrellowandredrays.Theblueandvioletraysdonotcometoafocusatthesamepointasthegreenandyellowrays,and,conse-quently,thereisusuallyablueorpurplehaloroundtheimageofabrightobjectwhenobservedthroughanordinaryrefractingtelescope.'Now,ithappensthataphotographicplateismoresen-sitivetotheblueandvioletrays,thantothegreen,yellow,andredrays,andonthataccountalenswhichisintendedforphoto-graphicpurposesmustbemadetobringtheblueand\ioletraystothesamefocus.Anobjectglasswhichismadeforvisualpurposesis,therefore,notsuitableforphoto-graphy;andviceversa,anobjectglasswhichhasbeenspeciallycor-rectedforthephotographicraysisnotsuitablefordirecteyeobservation.Hence,manyas-tronomersprefertouseareflectorwhichcanbeusedforbothpuiposes,andmanyofthebestastronomicalphoto-graphs,especiallyofnebula,havebeentakenwithreflectingtelescopes.Butasarefractorhasotheradvantagesoverareflector,variousplanshavebeendevisedtomakearefractorequallyavailableforthetwokindsofwork.Onewayistoseparatethelensesoftheobject-glassalittle,untilthevioletrayscometoafocus.Theobjectglasscanbeusedfuitherforeyeobservationbybringingthelensestogetheragain.ThisplanhasbeenadoptedwithgreatsuccessbyMJannstnatMtudon,inFrance,forhisphotographsofthesunAnothermethod,whichhasbeenadoptedattheLickobservatory,istouseathirdlenswhich,whenplacedinfrontoftheobjectglass,bringstoafocusthephotographicrays.TheThefirstcelestialobjectphotographedwithanythinglikeauseful,practicalresultfollowingfromthepicture,wasthesun.Asearlyas1845FireauandFoucaultsucceededintakingDaguerreotypephotographsofthesun,andin1851Berowskiphotographedthesolarprominencesduringatotalsolareclipse.In1857DelaRuedesignedtheKewphoto-heliograph,whichconsistedofatelescopewithanobjectglassof3*-inchesapertureandabout5feetfocallength,andcorrectedforthephotographicrays.Theeye-endwasfurnishedwithacameraandenlarginglens,whichmagnifiedtheimageofthesuntoabout4inches.In1873theKewphoto-heliographwastransferredtotheRoyalobservatory,Greenwich;butithasbeensincesupersededbyaphotographicrjfractorofqinchesapertureandnearlyninefeetfocallength.Withthisinstrumentaphotographofthesun8inchesindiameteristakeneveryfinedayatGreenwich.Fig.iisaphotographoftheMeaneeob-servatoT}'telescopeusedasaphoto-helio-graph.Theimageofthesunintheprincipalfocusofthe9-inchphoto-visualobjectiveisijinchesindiameter.Thisisenlargedintheattachedcamera,bymeansofamagnify-inglens,toS~Jinchesindiameter.Thefullapertureoftheobjectglassisnotusedwhenphotographingthesun,butitisstoppeddownthreeorfourinches.Thelightofthesunissointensethataveryslowphotographicplateandaveryrapidshutterhavetobeused.Generally,veryslowlanternplates(whole-platesize)areused,anddevelopedwithhydroquinone.Theshutter(seeFig.2)
consistsofanaluminiumdisc6inchesindiameter,withanadjustableslit,androtatingroandacentreeccentrictotheenlarginglens.Whentheshutterisreleased,theslitfliesrapidlyacrosstheimageofthesunatthepiincipalfocus,givinganexpo-suretotheplateforaverysmallfractionofasecond.Itispossi-bletogivewiththisshutteranyexposurefromonetwentiethtoonefive-thousandthofasecond.Thedurationoftheexposuregenerallyvariesfromonethree-hundredthofasecondinwinter,toonethree-thousandthofasecondinsummer,witha3-inchstop,whichisequivalenttoworkingthelensatf/50.Whenthephotographofthesunhasbeentakenithastobemeasured,thefourfollowingpar-ticularsbeingdeterminedforeachspot:First,itsdistancefromthecentreofthesun;second,theanglebetweenitandthenorthpoint;third,thesizeofthewholespot;andfourth,thesizeoftheumbraofthespot,thatistosay,ofitsdarkcentralposition.Theareaofaspotismeasuredbyplacingathinpieceofglassonwhichanumberofcrosslineshavebeenruledonehundredthofaninchapait,incontactwiththenegative.Thesecrosslinesmakeupanumberofsmallsquares,eachtheten-thousandthpartofasquareinchinarea.Thenegativeisthenex-aminedwithamagnifyingglass,andthenumberoflittlesquarescoveredbyeachspotiscounted.Someideaofthegiganticsizeofthesuncanbeformedfromthefactthataspotwhichwouldcoveronlyoneoftheselittlesquareswouldbe2|millionsquaremilesinarea,andyetwouldbeonlybetweentwoandthreemil-lionthsofthevisiblehemisphereofthesun.Fig.3isaphotographofagroupofsunspotstakenattheMeaneeobservatorylastJune,asseenthroughthemeasuringglassruledintosmallsquares.Theareaofthewholegroupisabout1000millionsquaremiles.ThesizeoftheearthonthesamescalewouldbethecircleEinonecornerofthesquare.Fig.4isanenlargedphotographofasunspotalsotakeninJune.Thelengthofthegroupis120,000miles,andthetotalareais1250millionsquaremiles.Fig.5isaphotographofthesuntakenonthe"17thJuly.ThespotsbelongtothesamegroupasthatinFig.4,returningafterarevolutionofthesun.Thelargespotlatestmethodisthatemployedb}'Mcss/s.CookeandSons,ofYork,whohavesucceededinmakinganobjectglasswhichisasachro-maticasareflector,andcanthereforebeusedforphotographicaswellasvisualpurposes,withoutanyalterationinthelenses.Thisphoto-visualobjective,asitiscalled,con-sistsofthreelensesformedofthreedifferentkindsofglass,anditservestoillustratetheperfectionwhichtheoptician'sarthasnowattained.Sixsurfacesofglassaresoaccu-ratelyfiguredthateveryrayoflightfallingupontheobjectivepassesthroughthefinestpinhole,atadistanceofseventeenoreighteentimesthediameterofthelens.ObjectivesofthiskindhavebeenthoroughlytestedbySirNormanL,ockyer,Sir.DavidGillandothereminentastronomers,whospeakoftheirperformanceintermsofthehighestpraise.ACookephoto-visualobjective,qinchesindiameterand12feet6inchesfocallength,isinuseattheMeaneeobservatory,andgivescompletesatisfaction,bothasavisualandasaphotographictelescope.22FIGI.MEANEEOBSERVATORYTELESCOPEUSEDASAPHOTO-HELIOGRAPH.



ThehugetelescopepresentedbythelateMr.YerkestotheWilliamsBayobserva-toryisstillthemostpowerfulinstrumentofthekindextant,butamuchlargertelescopestillistobebuiltforthesolarobservatoryoftheCarnegieInstitutiononMountWilson,inCalifornia.Thistelescope,forwhichthefundsarebeingprovidedbyMr.JohnD.Hooker,ofI,osAngeles,istobeofthereflectingtype;andsomeideaoftheim-mensestrideintelescopicconstruction,whichwillbemadebythisnewadditiontotheastronomer'sresources,maybegatheredfromsomenotessup-pliedtoEngineeringbyProfessorHale,oftheobservatoryonMountWilson.Thelargestreflectorhithertomadehasa60in.dia-metersilvered-glassmirror,ofwhichtheglasshasathicknessofBin.andweighsoneton.IntheproposednewtelescopethemirrorwillbelOOin.indiameter,necessitatingathicknessofglassof13in.sandaweightoffourandahalftons.TheHerculeantaskofcastingandannealingthishugemirrorhasbeenentrustedtothePlateGlassCompanyofSt.Gobain.Theequallyformid-abletaskofgrinding,figuringandtestingwillbeundertakenintheworkshopsoftheobservatoryitself,underthedirectionofPro-fessorRitchey;andlastly,themountingoftheinstrumentistobeentrustedtotheUnionIron-worksCompany,afirmwhichiswellknownasthebuildersofbattleshipsandcruisersfortheAmericanNavy.Itisestimatedthatthemakingandmountingofthistelescopewilltakeaboutfouryears.Thequestionofitsbehaviourwhenfinishedwillarouseconsiderableinterest,for,undoubt-edly,ifitsperformancebesatisfactory,itwillbeagreatgaintoastronomy.Itshugeaperture,combinedwithcomparativelyshortfocallength,willmakeitextremelyvaluableforspectroscopicworkofthefainterstars;butastelescopesofincreasingsizearetakenintouseverygreatdifficultiesareencountered.TheOrbitoftheSunandtheSolarSystem.ThedeterminationofthepomtmtheskytowardswhichthesunismovingisamatterofmuchinteresttoastronomersbutitisoneonwhichnomorethanabeginningofinvestigationhasbeenmadeHerschel,morethanahundredyeaisago,studiedthepropermotionofthestars,andlocatedthispomtmtheconstellationHerculesManyothersofthehighestreputeincludingStruveandourownNewcomb,havefollowedHerschel,andhavereachedaslightlydifferentresult,althoughtheydonotremovethepointveryfarfromHercules.ItisnowlocatednearVegaintheconstellationofLyra,orbyCampbell,ataspot10degsouthofthisstar.TheoppositepointisnearSinusandnotnearPolaris.AnyonewhoisinterestedmthisinvestigationwillfindastatementuponitgivenmMilton's"Astronomy,"thelatestandbestte\tbookforstudentsbeginningthesubjectAHugeTelescope.ASTRONOMICALPHOTOGRAPHY—FIGASTKOXOMICALPHOTOGRAPHY—riG4ASTRONOMICU,PHOTOGRAPHY—FIG$whichwasbecomingdetachedinFig.4iscompletelyseparatedfromthelestofthegroupinFig.5.Thisdetachedspotismorethansixtimesaslargeastheeaith,andyetitsareaisnotonetwo-thousandthpartofthesurfaceofthesun'svisiblehemisphereThequestionoftemperatureisagraveone,foraveryslightdifferenceinthewarmthoftheairinonepartofthetubewillspoilthechancesofsuccessfulobservation.Inthecaseofthisnewtelescope,itisproper-itokeeptheobservatoryalwaysatoneconstantmeantemperature,asnearaspossibletothatofthenight.whenthesungetsthere.Theywillbefarawayfromtheplacestheynowoccupy.LetusseehowlongitwouldrequirethesuntotraveltotheplacewhereArcturusnowis.Theparallaxacceptedforthatstargivesitsdistancesuchthatlightrequires160yearstocomefromustohimandthatweshouldgotohimwillrequirenearly2500000yearsattherateof12milesasecond.Ivthelightofsuchfiguresaperiodof75,000yearsbecomesamerepomtoftimeawatchmthenight.Novemberi,19c?.PROGRESS.
ASTRONOMIC\LPHOTOGRAPHY—FIG5soremotethatthesunwillrequire68,000yearstocrossthespaceseparatingitfromtheneareststaratthisenormousrateofmotionAgain,astronomersareagreedthatthesunzsmovingtowardVegaandnotArcturus,andthatitwillrequirethesun558,000yearstopassbyVegaButweshallneverpassbyVega,althoughwearemovingtowardit,norwouldwepassArcturus,ifwewereatpresentmovingtowardthatstar,sincethesestarsarethemselvesmoving,andwillnotbewheretheyarenowWillitPayYoutoAdvertisein"Progress?"Readthefollowingtributestothevafueof"Progress"asonAdvertisingMedium.FromJenkins&Mack,EngineersandCoppersmiths,Wellington—"Pleaseiene\vourquarter-pagead-vertisementforanothertermoftwelvemonths.Wefind'Progress'anex-cellentmediumforad'\ertisingourbusiness.'FromNormanHeath&Co,StrakerAgency,Wellington:—"Wehavepleasmemstatmgthatouradvertise-mentinyourpaperhasbeenofgreatvaluetousinpromotingenquiriesthiousjhoutNewZealandfortheStrakersteamwagon,andthatanumberofsaleshavebeendirectlyattributedtoitInsteadofaquarter-pageweintendtakingahalf-pagefromnextissue"FromRonaldSBadger,AdvertisingAgency,Christchurch•—"Pleasenotethat,commencingwithSeptemberissue,1wishtodoublemypresentspacein"Progress."'FromC}cleandMotorSupplies,Ltd.(successorstoHerbertHSmith)Wellington—"WermistcomplimentyouontheMarchMotorNumber,foritrepresentsamassofup-to-dateandinterestingmatterwhichwehavene\erseenequalledinAustralasia.OuradvertisementforLaMotosa-cochehasbeenrunningwithyoufornearlytwoyears,andhasgivencompletesatisfaction."Theaboveareamongsthundredsofcongratu-latorylettersreceivedfromsubscribersinNewZealand.Applicationsforspacetobeaddressed:TheEditor,"Progress,"71LambtonQuay,Wellington.WILLITPAY?ProfessorPcckham,oftheAde'phiCollege,Brooklynhasdescendedheavilyonthetheoryofthegentlemenwhorecentlydescribedtheorbitofthesunandthesolarsystemwithagreatdisplayofinterestingdetail.HereisthepithofthePro-

fessor'srefutation•—"Astothespeedofthesun.initspath,astronomersareagreedthatthisisabout12milesasecond.Atthisvelocity,whichisaslowoneasvelocitiesgointheheavens,wego1,036,800milesaday,asanyonecandeterminebymultiplication,insteadof5,000,000milesayear,asthewriterstates,andnearly400,000,000milesa>ear.Yetthestarsare23



[ByFbedk.Ei\ck,A.M.Inst.E.E.]wester-sweptdistnctmCanterbury,whengritanddustwereplentifulin.thesummerair.Howeveruntilsomeexperienceofthesystemhasbeengamed,judgmentmustbesuspended,butTthinkitwillbewiseenthepartofNewZealandtocontentedlyallowHomedistricts,whichhavetheadvantageofbeingwithinafewhoursoftheworksmanufacturingtheplant,toundertakealltheexperimentingandperfectingofpartsthatisinseparablefrcmanynewsystem.(Tobecontinued)forthem,aienoth<*htrailways,sothatthemainlinescfto-daydonotfallwithinthisclass.Ortheotherhand,a3'6"oranylessergaugeline,withroilsfrom201bto401bcouldundermostcircum-stancesbefairlydescribedassuch.ThegeneralsignificanceofthetermandtheoneIhaveinmind,isarailwayoflighterandcheapercorstructionthanthestandardtypesadoptedinthiscountry.Suchasystemis,generally,thoughnotinvariably,ofcomparativelyshortlength,notoftenexceeding50miles,andmorecommorlyisfrom10to20milesonly.Inmanycountriessystemsofthiskindaremextensiveuse,andrenderthemostvaluableservicesmoreespeciallymagriculturaldistricts.InBelgiumthereare1100milesofnarrowgaugelightlinesandnearlyasmanymItaly.BothFranceandGermany(likeItaly)haveclassifiedlightrailwaysintothreeorfourgrades,andpossessmanyexamplesofeach.OfotherContinentalcountriesSwedenandHollandhaveadoptedthem,andinA.ustriathereisaconsiderablemileage.InEnglandprovisirnismadebylawforgrantsofpublicmoneytoprivateenterpriseestablishingtheseundertakingsincertainclassesofdistricts,butthisStateaidhasnotbeensofruitfulastheGovernmentassistancegiveninBelgiumandFrance,probablybecausetheEnglishagriculturalindustryisadwindlingone.Ireland,amongitslimitednumberoftheselines,possessesatleastoneofspecialinterestintheBessbrookandNewrysystem,whichwastheworldsfirstelectricrailway,asfirstbuiltitwas3mileslongwithagaugeof3'0"andthecarswererunbyhydro-electncpower.ItissomeyearssinceIvisitedit,andprobablyitisnow—hkpanotherfamouspion-eerworkinthatcountry,thePortRushtoGiants'Causewayelectrictramway,withitsextraordinarythirdrailconductor—reconstructedonamoderndesign.InIndiathereisaverylargemileageoflightrailwayswithgaugesof2'0"andupwards,andinCanadaMexicoandmostottheSouthAmericanrepublicstherearemanyexamples.ThegaugesadoptedarenumerousrangingfromtheVliyotFastimog(Wale?)tothemetre(3'34")whichis?favouriteoneontheContinentwherealsothe.75metre(2'5-k")islargelyused.InBritishcountries2'0",2'6"and3'0"arealmostexclusivelyused,thoughthereareinstancesoflightlinesonthestand-ardttause(4'BJ-'),suchastheSoithwoldlineinSuffolk,nowworkedbytheGreatEasternRailwayCo.,asabranchtoitsmamsystem.Onthemajorityoftheselines,steamlocomotivesareemployed,andshorttramsofcaisarehauled.Electrictractionwillintimebealmostuniversallyusedwherethetrafficmovementl1l1-notofinsiomcantamount,forinfrequenttraffichavingsmallscopetordevelopmentsteamwillalwaysbethecheapestpOAver.Somereferencewillprobablybeexpectedtothelatestideainlightrailwaysotwhichagooddealhasbeenheardduringthelastfewmonths—thesinglerailBrennansystem.Sofar,noactualinstallationhasbeencarriedout,andonlyamodelhasbeenbuilt,therefoienothingisdefinitelyknownastothelimitationsthisinventio.iwillexperiencewhentriedonapiacticalorcommercialbasis,Aftergatheringsuchinformationasisavailable,Iaminclinedtothinkthatitwillfinditschieffieldofusefulness(ifitprovesabletofindoneatall)inserviceofatemporarynature,suchasthetransportfanarmythroughnewcountry,maintainingcommunicationsbetweenamilitarybaseandthefront,orpilotingthewayinanunroadeddistrictfortheconstructionofthemoreconventionalclassofrailway.Atpresentthereisnoevidencewhat-everastoitscarryingcapacityinrelationtoitscost,norindeedastoeitheritsfrstcostorwrorkmgexpenses.Itisquiteclear,however,thateverycarontheBrennansystemmustbeequippedwiththetwog>roscopesanaamotor,orengine,torotatethem—plaintrailercarswillbeou+ofthequestion—anditisafairinference,therefore,thitthelabouiandmaintenancecostwillnotbesmall,andthattherollingstockwillbeexpensive.Highspeedmachinerydemandscloseattention,particularlyatbearings;anditiscertainthatifabearingonagyroscopeshaft,whichrunsatseveralthousandsotrevolutionspermirutestartedtosei/.e,itwouldn'tbemanysecondsbeforetheshaftfracturedandthegyro=copewreckedthecar.ItisnotpleasanttocontemplatetheopportunitiesthatwouldexistforthisoccurrenceonaBrennanlinelaidover,apumiceplainintheNorthIsland,oranor-
Engineering:SeaanvdLandNovemberi,1907.PROGRESS.Thecomparativelyhighpricewhichpre-vailsforthemetalaluminiumhascontinuedforayearortwo,andthereisnoimmediateprospectofanyreduction,notwithstandingthenon-existenceoftheinternationialsyndi-catewhichformerlycontrolledtheprice.Itisprobable,(saystheMechanicalWorld)thatifwaterpowerwerenotusedonalargescaleinconnectionwiththeelectricalpro-ductionofaluminiumindifferentcountries,thequotationforthemetalwouldbehigherthanitisatthepresenttime.Thereasonforthemaintenanceofthepriceatitspresentlevelistobefoundinthelargedemandwhichisexperiencedforaluminiumfornumerouspurposes,ademandwhichhasincreasedinagreaterproportionthantheproduction.ApparentlyagreatdealofsecrecyexistsinrespectoftheactualoutputofaluminiumintheUnitedStates,GreatBritain,Switzer-land,France,Germany,andAustria.Itisknownthatthedifferentworksareequip-penwithplantrepresenting100,000h.p.,buttheproductionofeachisnotspecificallystated.Itisestimatedbyexpertmetalstatisticiansthattheoutputofaluminiumthroughouttheworldamountedto14,500tonsin1906,andrepresentinganaugment-ationof3,000tonsovertheprecedingyear,and5,000tonsascomparedwith1904.Thesefiguresare,ofcourse,estimates,andtherearenomeansoftestingtheiraccuracy.Atthesametime,thereisnoreasonfordoubt-ingthattheyareapproximatelycorrect.Thefutureistowitnessalargeincreaseintheoutturnofthemetal,seeingthatalltheproducers,includingtheBritishcompanies,haveextensionsofworkinhand,andmostoftheseareexpectedtobecompletedandinoperationnextyear.ThedirectorsoftheNeuhausenCompany,whichwasoneofthepioneersintheelectricalproductionofaluminium,haveexpressedtheopinionthatwhenthesedevelopmentshaveactuallybeencompleted,theconsiderablygreaterquantityofmetalwhichwillthenbeavail-ablewillleadtoadeclineinprice.Suchaneventwouldbewelcomedbycon-sumers,butthereisnocertaintythatthefuturewillconfirmthisopinion.Inthefirstplace,itishighlyprobablethatthecon-sumptionofaluminiumwillcontinuetoin-crease,andiftheaugmentationequalisestheadvanceintheproduction,thereislittleprospectofthepricebeingreduced.Ontheotherhand,iftheoutputshouldbecomegreaterthanthedemand,thequotationmaybeloweredtopromotetheconsumption.Itis,however,farfromcertainthattheproducerswouldactinthismanner,andforAluminium.the;regulationofprice.LightRailwaysforNewZealand.ItcannotbedeniedthatthereexistsinmanypartsofNewZealandatthepresenttimeaveritablerailwayhunger.Duringthepastfewmonthsdeputationsofrepresentativemenhavecomeliterallyfromtheeastandfromthewest,thenorthandthesouthtoimpressupontheMinisterforRailwaystheurgentneedandsuperiorclaimstoconsiderationoftheirrespectivedistrictsforbranchrailways.Itisnotmerelyatwice,butatwenUtimes,toldtale,andinspiteofthepracticallyuniformanswergiventoeachbodyofapplicants,thernakirgofdeputationsstillgoeson.TheMinistersreplyoneachoccasio.lmaybesummarisedthus•—(a)TheGvemmentadmitsthatthedistrictwouldbegreatlybenefitedbyhavingabranchrailwaytoitorthroughit,anditexpressesnod.übt"astothetrafficpossibilities,but(b)Thecompletionofthecountry'strunklinesisofparamountimportance,andwillrequireforthenextfewyearsthewholeofthemoneythatitispossibletoobtannbythesameborrowingpolicy(c)AndwhenthetrunklinesareFnished,brancheswillbedulyconsidered,andsomeofthemwillbebuilt.Soplairly,emphatically,andrepeatedly,hastheGoveinmentmadethe=estatementsthatitsattitudeoughttogi\epausetothosecommitteeswhicharepreparing"tobringunderthen,tieeoftheMinisterthegreatnaturalresources<mdtnfficprospects''etcNeithertheMinister,noranyonepersonallyacquaintedwiththedistrictsconcerned,questionseithertheresourcesorthepresentdifficultiesofmarketingthfm,butthebestofproposition^cannotbecarriedoutifmoneyislackingAsamatterofharjfact,however,anumberofthese,'esiredbranchlinesarenotpayablepropositions,and,ifconstructed,wouldthrowagreaterorlesserbuidenonthatpartoftherailwaysystemwhichdocspay.FewpeoplerealisewhatatiafficshouHbe,involumeandcharacter,tojustifytheconstructionofarailv.ay,andperhapsfewerstillconsiderthematterveryseriously,whenitisaquestionoftheirdistrictobtainingtransportfacilitieswithouthavingtoshoulderthewholeof?nylossresulting.Whiletheunanswerableargumentastotheconcentrationofthemoneyonthetrunklinesisavailable,thtMinisterhasnoneedtoJiscuss.vithdeputationstheprobabilitiesofbranchespaying;butlateronwhensomemoneyisay?liable,notafewdistrictswillbehardputtoshowprospectsthatwillwarrantrailwayconstructiononabusinessbasis.Withamoregeneralrecognitionofthereallyhopelessoutlookforbranchlinesduringthenextfewyears,publicpttentionwillmorereadilyturntotnebuildingoflightrailwaysystemsbylocalbodies,anditmaybebyprivateenterpriseal«o.AlreadytherearesomeCountyCouncilsgivingthismattertheirearnest?ttention,andfrom30to40milesoftrackarenowunderconsiderationindistrictswheietheburdenoficadtransportardroadmaintenanceisbecomingtooheavytobeborne.Thelightrailway1=notmuchunderstoodbythegeneralpublicinNew7ealand,andperhapsonthisaccountitisregardedassomethingalongwayremovedfromtheusefulnessandpermanenceofthestandardrailwaysofthecountryItmaythereforesurprisesomepeopletolearnthatourmamlines,asoriginallyconstructed,havebeenclassedbymorethanoneeminentauthorityaslightrailway5Thereistohard-andfastdivisionbetweenlightandordinaryorheavyrailwaysbutitistoleraolysafetoasseitthatlinesot?,'6"gaugeemploying001bto701brails,andbuiltonlandexclusivelyresened24



ThenewPatentsandDesignsBill,thathasalreadypassedthroughoneofthestandingcommitteesoftheHouseofCommons,islikelytohaveaveryfar-ieachingeffectonthefutureindustiiesofB/itain.Oneofthemostvaluablefeaturesofthenewbillisthathavingreferencetothepower,whichanin-ventorwillpossess,offilingadditionalpatentsofimpro\ementthatwillrunconcurrentlywiththemainororiginalpatentwithwhichtheimprovementsareassociated,butastowhichadditionalpatentsnofeeswillbepaidbeyondthosethatarenecessaryfortheordin-aryapplication.Itmaythuswellbethat,inthefuture,aninventionconcerningwhichtherearepossibilitiesofimprovement,maybecoveredbyonepatentandsixsubsequentpatentsofadditionfordetails,andthesesevenseparatepatentswouldallbekeptinforcebytheannualpaymentsmadeafterthefourthyearoftheoriginalpatent,insteadof—asatthepresenttime—requiringeverypatentgrantedtobecoveredbyitsownannualrenewalfeeInengineeringdevices,particu-larly,itisquitecommonforthepatent—forexample—coveringanewtypeofpump,tohaveassociatedwithitseveralsubsequentpatentsforimprovementsindetail,suggestedbytheworkingofthemainpatent;andithasbeenthepracticeheretoforetorequirethatseparateandindependentpatentsshouldbeappliedforfortheseimprovementsHereafteragreatsavingwillresulttomanu-facturersandengineersinconnectionwithmachinesuponwhichdetailsandimprove-mentscanbeveryreadilyintroducedwithoutincurringthepresentannualcostsforkeepingeachofsuchimprovementsinforce.Anotherfeatureofconsiderableintexestisthatwhichenablestheapplicantforapatentduringhisprovisionalperiodtofileotherprovisionalspecifications,andthen,attheend,togetonecompletepatentcombiningallthathasbeenshownintheseveralprovis-ionalpatentsdepositedduringtheperiodofprovisionalprotection.Oneofthediffi-cultiesinthematteroflitgationinthepasthasbeenduetothedisconformitybetweenprovisionalandcompletespecifications.Hereafteritwillnotbepossibleforanypersontoattackapatentonthegroundofdiscon-formitybetweentheproxisionalandcom-pletespecifications.Thetribunalbeforewhichpatentactionswillbetiiedwillprobablyhereafterresolveitselfinonecourt,and,withaviewtobringingeverythingintoline,itisdecidedthattheappealsfromthepatentofficedecisions,thatareatpresentheardbythelawofficer,shallhereafterbeheardbythejudge,fromByG.CroydonMarks,M.Pthatmatterthereisnothinginthewayofarenewaloftheinternationalsyndicateforthepurposeofagainregulatingtheprice,inthecourseofthenextyearorso,whensuppliesofthemetalbecomemoreplentiful.whom,fhowever,rno[further"appealwillbepossible.Owingtothemannerinwhichuniairlicenseshavebeengrantedbysomepatenteesinthepast,gravetroubleshavearisenconcern-ingtheharassunderwhichcertainindustrieshaveexisted,andthecompletesubjectionthatcertainownersofpatentshaveheldoverthosetowhomtheyhadlicensedtheirpatentedmachinesandprocesses,soprovisionismadeinthenewbillforpreventingsuchharass-mentinthefuture,andforrenderingnullandvoidlicensesthataregrantedandcontractsthataremadewithinequitableconditionsattachedtothem.Itwillbeim-portantforpatenteesinthefuturetobearinmindtheconditionsofthenewbillwhenar-rangingforlicenses,ortheywillfindnoadvantageresultingtothemselvesfromthedocumentsdrawnupfortheirbenefit.Someattemptwasmadein.committeetochangetheappointmentofthePatentOfficeComptrollerbymakinghimhereafteralegalofficialundertheLordChancellor,insteadofadepartmentalofficialundertheBoardofTrade.Itwas,however,urgedagainsttheproposalthat,seeingthedecisionsthatthePatentOfficeComptrollersinthepasthavegivenhaveonlybeenreverseduponappealinaboutonecaseoutoffivehundreddecisions,thecommittee,withoneexceptiononly,cometotheconclusionthatnocasewasmadeoutforalteringthepresentS37stemofappointmentandcontrolofthepatentoffice.ThepoitionoftheBill1elatingtodesignswillbeverj*interestingtothoseproducingarticlesthatarevaluablefortheirformandshape,ratherthanfortheircombinationwithotherarticles,andtherearemanymechanicaldeviceswhich,madeupinoneform,produceresultsthatcannotbeobtainedwhenmadeinan}7otherform.Forthesemechanicaldesignsthepresentlifeofprotectionwhenregisteredisfiveyears.UnderthenewBillthelifeistobeextendedtotenyears.Withaviewofpreventingthetradeofthiscountrybeinginjuredbypatentsthatareappliedforandyetneverputintoforceinthiscountry,theclausesinreferencetothepowerofrevocationwillbereadwithmuchinterest.Itwillbehereafterinthepowerofanypersontoapplytothepatentofficetohaveapatentrevokedifthedemandforthearticle—fouryearsafterthedateofthepatent—isbeingmetmainlybygoodsmanufacturedsolelyabroad.Patentees,bothBritishandforeign,whotakepatentsoutinthiscountrywillhave,hereafter,beforetheexpirationoffouryears,toseethatthemarketwhichhasbeenformedinthiscountryfortheirpatentedproductsshallbemetbytheproductsactuallymanufacturedinthiscountry,unlessitisshown,uponapetitionandhearingbeforethePatentOffice,thattherearegoodreasonswhythearticlecannotbemanufacturedherewithoutprejudicetotheotherindustriesthatwouldbedependentuponitsproductioninamechanicalmanner.Novemberi,1907,PROGRESS.Astheresultofexperiment,ithasbeenlearnedthatamongwoods,birchandpoplardecayinthreeyears,willowandhorse-chestnutinfouryears,mapleandbeech,elmandash,insevenyears,whilethejumperwouldbequiteuninjuredattheexpirationofthesameperiodHardeninganordinarydrillinsulphuricacid,statestheEnglishMechanicmakesanedgethatwillcuttemperedsteelorfacilitatecuttinghardrock.Theacidshouldbepouredmtoaflat-bottomedvesseltoadepthofabout£inch.Thepointofthedrillisheatedtoadullcherryred,anddippedintheacidtothatdepth.Thismakesthepointex-tremelyhard,whiletheremamderremainssoft.Ifthepointbreaks,re-harden,butwithalittlelessacidmthevessel.ThedetailswhichwepublishedlatelyofMr.Brennanswonderful"spinning-toprailway,"suggestthattheworldmaybeontheeveofanewrevolutionintheartoftransport.Thenewbalancingtrainhas,itistrue,yettobetriedonalargescale,butasaworkingmodelitssuccesshasbeenstart-ling.Theprinciplewhichitembodiesiscapableofthewidestapplication.Itmayaffectthefuturedesignofmotorcars,andmayevenleadtoacompletechangeinthemethodofworkingrailways,thoughforobviousreas-onsanysuchtransformationwillbebutslowlyaccomplished.Initselfthegyroscopicrailwayisamiracleofingenuity,anditismostsatisfactorytoreflectthatitistheproductoftheBritishmind.TheBritisherhasoftenbeenreproachedwithawantofinventiveness.Thereisastrangewantofhumourinsuchareproach,andacompleteignoranceofthehistoryofinvention.For,asamatteroffact,almostallthegreatandfundamentalinventionshavebeentheworkofBritishsubjects.WehaveevenheardadistinguishedAmericanauthorityassertthatallthedeviceswithwhichtheingenuityoftheUnitedStatesiscommonlycreditedhavebeentheachieve-mentofEnglishmen.Suchaviewisanoverstatementandfarfrombeingabsolutelycorrect,butitcontainsameasureoftruth.Thus,theNorthroploom,ofwhichsomuchhasbeen"heard,waspatentedfirstintheUnitedStates,butitwastheinventionofanEnglish-man.Thepressed-steelcar,themanufactuieofwhichemploysanenormousamountofcapitalandlabourintheUnitedStateswasofBritishorigin.Theseexamplescouldbemultipliedalmostindefinitely.ItisnosmalltributetotheenergyandpersistenceoftheEnglishmanthatheshouldbethusdistin-guished,whenwerememberthattheStateplaceseveryconceivableobstacleinhisway.TheEnglishpatentlawstaxhimunjustly,andpenalisehimforhisveryinventiveness.IntheUnitedStates,ontheotherhand,verydifferecttreatmentisaccordedtotheinventor.Americanstatesmenhavealwa\sborneinmindWashington'sinsistenceontheimportanceofgiving"effectualencourage-mentaswelltotheintroductionofnewandusefulinventionsfromabroad,astotheexertionsofskillandgeniusinproducingthemathome."AtthesametimetheBrit-ishpolicyofreservingformunicipalmonopo-liststheexploitationofelectricialsupplyandelectrictractionhasgravelyaffectedtheBritishinventorintheelectricalindustries.Here,again,thefundamentaldiscoveriesweremadebyEnglishmen.Davydiscoveredthearclamp;Faraday,Varley,andWheat-stonemadethedynamopossible;Groveproducedthefirstaccumulator•Swantheearliestelectricincandescentlamp;Hughesthemicrophoneonwhichthemoderntelephonetransmittinginstrumentisbased.ItwasnotforwantofBritishoriginalitythattheelectricindustriesweredevelopedabroad,butbecauseEnglishmenweredeniedtheopportunityofpracticalknowledgeandexperienceintheyearswhentheworldwasturningtotheuseofelectricity.Inotherdirections,passingoverthegreatnamesofStephenson,Watt,Arkwright,Brindley,andSmeaton,rthepneumatictyre,onwhichtillmechanicalroadpropulsionisnowbased,TheBritishasInventors.wherespeedisamatterofmoment,wasaBritishinventionInmaritimeengineeringtheturbineistheproductofBritishbrains,andmayrapidlysupplanttheolderrecip-rocatingengine.InnavalengineeringtheoriginalitythatproducedtheDreadnoughtshowsthatEnglandhasnothingtofearinanycontestofskill.Givenbetterpatevtlaws,andmoreencouragementfromtheStatetotheinventor,givenalsoafairchancetonewindustries,withexemptionfrommandarincontrol,andthereiseveryreasontothinkthatEnglandwouldsurpassherformerrecord.ThecountryofArmstrong,Whit-worth,Whithead,andParsonshasnocausetofearan}4hingexceptitsGovernment.TheNewPatentsandDesignsBillinEngland.25



Aseveryoneisinterestedintheofrailroadtra\el,itbehovesthepublicmgeneraltogivethismatterall..hethoughtpossible.ThefrictionofthewheelsououterrailsofcurvesiswellknownDuringramthereislittletroubL;indry\veatherthewheels"climb"Theyr.owhavepipessoarrangedthattheywouldthrowa]etofwaterorcheapoilagainstthesideoftheouterrailwhenthelocomotivestruckthecurvetherebylubricatingsameandreducingthetendencythewheelshavetoclimb.Itwouldbeaverysimplemattertoarrangethefeedvalvesforthecontroloflubnacntsothattheywouldopenonlywhentheenginestruckthecurve,closingagainwhenstraighttrackwasreachedByasystemofthiskindandapracticeofboltuigthetworailstogetherincurvessothatth^vcouldnnfspreadthepublicwouldhearles^ofa\recksmsuchplaces.Theabovesuggestionsofacorrespondentaresound.ThepracticeofdirectingafinestreamofwateragainsttheOi.terrailwastriedinWesternAmericasoncyearsagowith<»o"'!insults.ThePanamaCanal.BuildingRailwayCoacheswithSideDoors.IheRailroadsoftheWorld.President~Harnman,oftheSouthernPacific,ashorttimeagogaveorderstohaveanumberofnewfinepassen°ercoachesbuiltatthecompany'scarshopsatSacramentowithsidedoorsinsteadofenddoorsHarnmanbelievesthatcarsthusconstructedwillbemuchstrongerandmoredurablethanthestjlenowused,andalsothatincaseofwreck,therewillbelittledangeroftheco?chestelescopingeachother.Thesenewcarswillhaveasmallpassagewaybywhichpassengersmaygofromonecoachtoanother,butthiswillbesoarrangedthatitwillnotweakentheendwallsofthecars.Anotherfeattireofthesecoachesistheuseofrcundinsteadofsquare-windows.NewlatentventilatorsnowbeingusedbytheUmcnPacificouitsmotorcarswillbeplacedonthenewcoaches,andthecarswiilpresentanappearancesoIttiemromnnnwiththeordinarycoachthattheywillatfirsthardlyberecognisedaspassengervehicles.Someofthes^carswillsoonbecompletedandplacedincommissionontheSouthernPacificwesternroads.Thestatisticsoftherailroadsoftrieworld,pub-lishedintheJunenumberoftheArchivturEisenhahmvesengivesthemileageoftheseveralcontinentsasfollows—makingagrandtotalof562780milesmthewholeworldattheendof1905.orthenearestdateforwhichreportsaremade.Thisisanincreaseof12525milesor2.3percent,overthepreviousyear,andisthesmallestincreasesince1900,ithavingvariedsince1898from10,800milesin1900to16",754m1904whilethetotaladditionstotheworld'smileagesince1898havebeen95,816miles,anaverageof13,688milesyearly.Oftheincieasein1905alittlemorethanone-nailwasirAmerica,5891milesinNorthAmericaand426inSouthAmerica(includingtheWestIndies).Canadaiscreditedwith990miles,against533intheyearbeforebutmMexicotheadditionswerebut150mileoin1905,against1,720m1904.InSouthAmerica,Argentinaopened337milesPeru39,Brazil36andtheotheradditionswere12milesintheWestIndiesWithoutenteringupontherelativemeritsofdifferentstructuralmaterialswereferheretrthreerailwaybridgeswithspansrfISTfeet211feet,and211feet,respectivelyA\hichha\clatelybeenerectedinplainconcreteonthethree-hingedprincipleAllofthestructuresweredesignedbyMrBeutelchiefengineertotheBavarianStaterailwaysOneofthematTautrachcressestheriverTilerwithamamarchspanof187feetandtwosmallerarchesattheabutments.Astheriseofthemamarchisonlyaboutonesixthofthespanthethree-hingedsystem,isparticularlyadvantageousThearchribinthisinstancecarriesacrosswallsconnect-edbysmallarchessurmountedbytheroaduponwhichthepermanentwayislaid.TheethertwobridgescrosstheriverIlleiclosetoKemptei.station,wherethereisanetworkofseveralbranchlinesOneofthesebudgescarriesfcurrailwaytracks,andtheotheionlytwo,buttheirstructuralfeature*arepracticallyidentical,themamarchofeachbridgehavingaclearspanof211feet,withauseofaboutfour-ninthsofthespanWearegladtosaythatallthreebridgeswerefinishedwithoutthecastmpofstoneorotherveneerwhichsomeengin-eersseemtoimogmeisnecessaryfordecorativeeffectItisstatedthatthecostoftheLautrachBridgewas17%less,andthecostofthetwoKempten1ridgeswasnearlytwentypercentlessthantheestimatedcostofsteelbridgesTheultimatesavingshouldbeconsiderablymoreowingtothefactthatpracticallynomaintenanceisnecessaryinthecaseciconcretestructuresThreeConcreteBridges.Strange,ifTrue.ACURIOUSACCIDENTALWELDINGOFSTEELSHAFTING..Mr.PN.Bockaroff,ME,ofMockba,Russia,tellsinavaluedpublication,ininterestingstoryofaverycuriousaccidentwhichoccurredrecentlymalargecottonmillnearMoscowFromaste?_mengineofTearly1500horsepower,3)0horsepoweristransmittedbyropestooneofthestoriesofthemillThedrivenshaftmakes320revolutionsperminuteThemainshaftingintheropedriveisarrangedsothatthepowerfromtheflywheelistransmittedbytenropestotheropepulleyonthefirstshaft,thenbyapairofbevelwheelstothesecondshaft,andthenbyaWullfel'sfrictionclutchtothethirdshaft,andfromtheropepulleyonthisshafttotheropepulleyonthelineshaftinthemillBysomemistakeofthefitter,thesecondshaftwasputtooclosetothethirdshaft,sothatittouchedthelatter,andallthepressurefromthebevelwheelwastransmitteddirectlytotheendofthethirdshaft.OnemonrngthefirstbearingonthethirdshaftbecamewarmTheengineer,wishingtocoolit,loosenedtheclutchandthusstoppedthethirdshaft.Thusallthepressurefromtherotatingsecondshaftbecameappliedtotheendofthethirdshaft.Bothshaftshavethesamediameter,170millimeters(6f-inches).Asthepressurefromthebevelwheelontheshaftwasconsiderable,andtheshaftwasmaking320revolutions,inafewmomentsthetouchingendsofthetwoshaftsbetweenthetwohalvesoftheclutchwereheated,notonlytoaredheat,buttothe\*eldingpointaswell,sothattheliquidironspurtedtothewalls.Theengineerbecameverymuchfrightened,andsignalledtostoptheengine,andthusbothshaftsbecamecompletelyweldedtogether.Aftertheshaftswerecooled,theenginewasstartedagain,-butbothshaftsrevolvedtogether,notwithstandingthatthefrictionclutchwasopen.Thebearingsdidnotbecomeheated,thankstothefactthatbothshaftswereweldedinexactalignment,themillwasruntillnight,andalltheusualmachineryworkingfromthisshaftandtaking350horse-powerNextdaytheshaftswereliftedbytheirfreeends,togetherwiththebevelwheel,theclutchandthepulley,^andtlxraghtheyweighed^sometons,rthe\u25a0weldedjointdidnot'separate.Soitwasdecidedtoleavethemmtheweldedstatetillthenewshaftingisready.Sincethattime,formorethanamonth,theshafthasbeenworkingsatisfactorilywithopenedclutch,transmittingallthepowerwithoutdifficultyDrS.J.MeltzerrecentlyaddressedalectureontheabovesubjecttotheHarveySocietyofNewYork—Meltzerborrowstheterm"factorofsafety"fromthemechanicalengineerwhothusdesignatesthemarginofsafetyrequiredmconstructingengines,bridges,houses,andthelikeIfforinstance,thetensilestrengthofboilersteelplatesandstayboltsis60000poundstothesquareinch,theactualstresswhichisallowedfortheworkoftheboilershouldnotbemorethan10,000poundspersquareinchfortheplateandnotmorethan6000poundspersquareinchforthestaybolts—whichmeansthatthestresstowhichtheplatesmaybeexposedintheboilershouldbeonlyone-sixthorone-tenthoftheactualstrengthofthesteel.Thefactorsofsafetyareheresaidtobesixfortheplateandtenforthebolts.Tnmechanics,then,itiscalculatedthatthestructuresshouldbecapableofwithstandingnotonlythestressesofreasonablyrxpectedmaximumloads,butalsothoseofsixorseventimessuchloads.Thefactorofsafetyisfoundeduponfinitehumanignoranceofwhatmighthappen,anduponawiseandverypraiseworthydesiretoprovideagainstsuchcontingencies.WhereforethesefactorsareoftentimestermedfactorsofignoranceAnd,withregardtothehumanmachine,thelattertermwouldseemrather.thepreferableone.Forthismachineis,bycom-parisonwiththoseconstructedoutofinorganicmaterialsandworkedbymen,ofcomplexityquiteinfinite.Itis,ofcourse,muchmoredifficulttoforetellthepossiblestrain,thestressofenvironment,accidents,theattacksofparasiticorganisms,andthemyriadotheragencieshurtfultothehumanmachine,manyofwhichwearepowerlesstoprevent,concerningmanyofwhichweareinignorance—ignorance,-wearehoweverproudtosay,whichisyearlybecomingmoreandmoredissipated.FactorsofSafetyinMechanicsinAnimalStructureandinAnimalEconomy.Novemberi,1907.PROGRESS.Itwillberememberedthattheestimatedareaofthegreatstoragelake,whichistobeformedbytheconstructionoftheGatundam,was110squaremiles.Thiscalculationwasbaseduponthepreliminaryre-connaissancesoftheareatobeflooded,andwasunderstoodtobeonlyapproximateThedetailedsurveysoftheIsthmus,whichhavenowbeencompleted,showthattheareaofthelakewillbemorethandoubletheoriginalestimate,or225squaremiles.Thelargerlakerepresentssomever}materialadvantagesinfavourofthe85-foothighlevelcanalasnowbeingconstructed,advantageswhichwillbefeltbothinthewetandthedryseason.Inthefirstplace,thelakewillhavesuffi-cientcapacitytoreceiveandretainallthefloodwaters,eventhoseofsuchheavyfloodsasoccurredinDecemberoflastyear;andsecondly,itwillbepossibletohandlethiswaterwithconsiderablylessfluctuationinthecanallevel.Itisestimatedthattheincreasedlakeareawilldoubletheamountofwaterthatwillbeimpoundedinthelakeatthecommencementofthedryseason.Thestatisticsofpastyearsshowthat,eveninyearsofextremelysmallrainfall,therun-of+fromtheareadrainingintothelakeamounts,duringtherainyseason,to7200cubicfeetrersecond;andthiswillbesufficienttoraisethele\elofthelakethe4feetwhichitwillbeloweredduringthedryseasonTtistruethatbecauseoftheincreasedareaofthelake,theevaporationwillbedoublewhatitwouldhavebeenfromalakeofonly110squaremilesarea,butsincethetotalsupplyimpoundedwillalso?bedoubleditisestimatedthat,afterdeductingI"thelossbyevaporation,therewillbesufficientwateravailableforfifty-six'lockages?"arday,insteadoftwentysix,whichwasthenumberestimatedasa-\ailablewiththesmallerlake.IvalaboratoryofthePasteurInstitutetwomonthsagoawell-knownsurgeonbrokeaglassUibecontainingvirulenttuberculosisbacilli,andafragmentoftheglasscuthisneck.Heimmediatelybeganatreatment,butthedisease,whichinafewdayshadseizedhim,hasnotyetbeengotunder,anditisaquestionwhetherhewillovercomeit.TheexperimentofgrowingtobaccoundercoverisbeingtriedinPortoRico.Thecostofproduction—about£100peracre—ismorethanrepaidintheincreasedyieldandfinerqualityofleaf.******LubricatetheOuterRailonCurves.26FitropeAsiaAfricaMiles.Miles.192251NorthAmerica25?098....50,593SouthAmerica32,85916,538Australasia17,441259.352303,338FitropeAsiaAfricaMiles.Miles.192251NorthAmerica25?098....50,593SouthAmerica32,85916,538Australasia17,441259.352303,338CutthisoutandreturnwithFiveShillings.TheEditor,"Progress,"71LambtonQuay,Wellington.PleaseplacemynameonSubscribers'Listforonecopyof"Progress"eachmonthfortwelvemonthsfromnextissue.IenclosePostalNoteforFiveShillingsinpaymentofSubscription.NameAddress



A.NEWWINDSCREENTHESIMMS-BOSCHHIGH-TENSIONMAGNETOafewoftheadjustmentspossiblejssufficienttodemonstratethiscontention.Thescreenisfittedwithpatentpolishedplateglass,andiswarrantedtobeabsolutelyfreefromrattlewhenthecarisrunning.Inadditiontosupplyingthescreenstocarowners,theagentsarepreparedtosupplythettradeeitherwiththecompletescreensornecessaryfittingstoenablethemtobujldforthemselvesBy"Accumulator."Windscreensareaconstantsourceofinterestinabreezyclimatesuchasours,andthoughtherearemanyonthemarket,theyarebynomeansuniformlysuccessful.Oneofthelatestandbesttobeintro-ducedhereisthe"H.andB."particularsofwhichreachusfromtheMotorImportCompany.Itiscaimedtobeadjustabletoanypositionandaglance^attheaccompanyingillustrationshowingMOTORNOTES.Along-standingcomplaintwithNewZealandmotoristshasbeenthedifficultyinobtainingsparevalveswhenrequired.ToobviatethistheMotorImportCompany,ofChnstchurch,aremakingaspecialtyofstockingacompleterangeofbothinletandexhaustvalves1fcralltheleadmg'makesofcars—DeDion,-\ster,"-PanharJ,!jDarracq,"Renault,Clement,Daimler,""Humber,MinervaRiley,etc.Allthevalves'ar«guaranteedtobemadeofthefinest5%nickelsteel,andasthepricesfixedareaslowasiscon-sistentwithgoodquality,itshouldcertainlypaymo-toristswhohaveexperiencedtroublemthisdirectiontocommunicate-withtheabovefirm.******Accordingtothemostrecentstatis-ticsoftheFrenchMinistryofFinance,thereareinFrance,atotalof32000cars,ofwhich4922areownedinParis.Anexchangethinksthat,allowingforcars"overlooked"andthoseownedbymanufacturers,agentsetc,thetotalfigurewouldbecloseto40,000.******Mr.H.E.Avery,ofWellington,ishavinghist-no-seaterDeDioncarcomertedinto<*four-seatertonueau.AmongtherecentpurchasersofArgyllcarswenoticetbenamesotLordWenlock,Mr.AndrewCarnegie,andMajorPonsonb^....Motor.Thegreatesteventinthemotor-cycleworld,vi?.,theAutoCycleClub'sReliabilityTrials,havejustconcluded.Thetestisaparticularlysevereoneasitlasts6daysandcovers1000milesofcountry,aportionbeingthroughpicturesque,buthillyWdles.Itlooksratherhumoroustoseethelightweight"Motosacoche"ofi£hp.competingagainstmachinesof6h.p.down,thenearestcompetitorbeing3}h.p/The"MotorCycle"commentsupontheperformanceofthiswonderfullittlemachineasfellows.—".—"AmotorbicyclewhichiscreatingenormousinterestmtheA.C.C.reliabilitytrialsistheMotosacoche.Onecouldreasonablyexpectthatthismachinewouldfinisheverydayinsidemaximumtimewithreasonableluck,butithasexceededallexpectationssinceithasproveditselftobenotonlyreliable,butfast,asitha=alwaysarrivedearlyandwhenseenontheroadhasalwaysbeentravellingarespectablespeed.AtthefamousFishHillgrade1in.9—lltheMotosa-cochecameupremarkablywell,onlygivingafeweasystrokesofthepedal"onthesteepest[portion.TheexcellentrunningoftheMotosacocheseatedamostfavourableimpression,'-provingtobefastonthplevelandwithpedalassistancearemarkablehillclimber"THE16-2OH.P.ARGYLL(lNFOREGROUND)RECENTLYPURCHASEDBYDR.IHACKER,CHRISTCHURCH.
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Novemberi,1907,PROGRESS.Lubrication.'Ihisisoneoftheverysenousitemsthatisfartoooftenoverlookedorneglected,causingrumtotheLocatingFaults.Iftheieisafailureoftheignitionsystemthesparkingplugshouldbefirstsuspectedasthemostlikelycause,providedthatthecontactbreakingmechanismhasbeenkeptthoroughlycleanfromdustandoilVkeyspannerorpieceofwirewillhelptofindafaultItshouldbeplacedonthesecondaryterminuswhenthesecondarywirehasbeenremoved,andtheendplacedcloseuptothefieldmagnetssoastoleaveagapofaboutone-twenty-flfthofaninchItthenthearmatureisquicklyrevolvedasparkshouldflashacrossthegapatregularintervalsIfthesparkisuneven01doesnotpassatall,thefaultismthemagnetoandisprobablycausedthroughabadcontactdaetooilordirtThepointontheHatspringthatpressesonthecentieofthebrasscoverandthecarbonbrushonthescrewshouldbeyen,thoroughlycleanedOthercausesofstoppageartthefailureofthebell-cranklevertomakeandbreakcontact,ormisfiring,throughthehbreringbeingwoinoutwhichshouldbereplacedwithanewfibreringpointsaremechanicallyseparatedtheprimarycurrentstopsflowingThelintsofforcefallmuponthearmaturecore,cutthesecondarycoilproducingacurrentofhighvoltage,andatonceasparkisproducedattheplug'Ihedistancebet-weenthepointsofthesparkingplugshouldbeasnearaspossibleonefiftiethpartoianinchtoobtainthebestresultsSOMERECENTEXPERIMENTSWITH\VIJ\D-RESISTINGAPPLIANCES,TheSimms-Boschhigh-tensionmagnetoissorapidlygrowinginpopulartavourthatthefollowingdescriptionandrotesonthecareoftheinventionwillberead-withinterest.Theapparatuscombinesthefunctionsofanin-ductioncoilwiththoseofalow-tensionmagnetoandcontactbreaker.OneendoftheprimarywireisearthedwhiletheotherendismconnectionwiththesecondaryA\ireandalsowiththeinsulatedsideofthecontactbreaker.TheothersideofthecontactbreakerbeingearthedTheprimarycurrertiscompleteonlywhiletheplatinumpointsareincontactThecondenserisconnectedacrossthecontactbreakeiasmtheordinaryaccumulatormeth-odofignition.Thissystempreventsdestructivesparkingacrosstheplatinumpointswhentheyarepartedbytheactionofthebell-crankleverthatrevolvesinsidetherecessedfibrering.Thesecond-arywireisconnectedtooreendoftheprimaryandthentoearth.Theotherend,whichi'isnecessarytohaveextremelywellinsulatedfromthebodyofthemachine,isconnectedtothesparkingplug,whichshouldbeoneofthebestqualityplugsspeciallymadeforthemagnetoignitionWhentheplatinum[ByW.H.Trkngrovj-.]TheSimms=BoschHigh=TensionMagneto.Themotor-carindustryintheUnitedKingdomisprogressingbyleapsandboundsThereseemsnopossibledrawbacktoacontinutdperiodofgreatactivity.LastyeartheBritishmotormarketwasapproximatelyworthtwelvemillionssterlingTheprincipalBritishmotormarketsaretaxedtotheirutmostcapacityAtthepresentrateofproductiontherewillbeover20,000carsofallgradesmadethisyear,thehalf-dozenleadingfirmsbeingresponsibleformorethanhalfthisnumber.******Thedisadvantagesofthestandardfcur-\oltcoilwithitshigh-currentconsumptionandconsequentfrequentnecessityforaccumulatorcharging,rapidweanrgofplatinumcontacts,etc.,arewellknowntoallmotorists,sothatmuchirterestattachestothenewtwo-voltcoilnamedthe"\roltoo,"\roltoo,"particularsofwhichreachusfromtheMotoiImportCompany,Chnstchurch.Theadvantagesclaimedforthiscoilaie—First—abigeconomyofcurrent.Themajorityoffour-voltcoilsconsumefrom1to3amperes,butthe"Voltoo"coilonlytakes1-5ofanampere,thatistosayorless,ofthatrequiredbythemajor-ityoffour-voltcoils.Ithasindeedbeenrepeatedlydemonstratedthata'Voltoo"coilwilllunamodemhigh-compressionengineperfectlyonasingledrycell(15*volts),consumingonl"1-10foranampereSecond—absenceofpitting.Owingtotheex-tremelysmall\olumecftheprimarycurrent,thegreattroubleofpittingoftbeplatinumsiseliminated,thnsreducingtoaminimumtheexpenseandtroubleofcon-stantlyrenewing,trimming,andadjustingtheplatinumpoints.Ibird—sp;rebatteiydispensedwithWithafour-\oltcoilitisabsolutelyneces-sarytocanyaspareaccu-mulator,whichbothtakesupspace,andaddsweight.Suchaprecautionis,ho^vevei,quiteunnecessarywherasipga"Voltoo'coil,asastand-ardfour-voltaccumulatorconstitutesaspareinitself,onlyonecellbeingmuseatatime.Thisis,ofcourseofespecialinteresttomotorcycliststowhornbothweightandspaceareimportantcon-siderations#*He**xTbestridesmadebythecommercialvehicleatHome,saystheCommercialMotor,havebeensorapidthatmanufacturershavebeencompelledtodevotetheirattentionsmamlytotheHomedemand.Itmustnotbeforgottenhoweverthatthereisavastfieldwaitingtobeopenedupmthecolo-nies.Wewereforciblyre-mindedofthisfactduringaninterestinginterviewwehadrecentlywithMi.-VKoshngton,anoldmemberoftheiorksnneAuto-mobileClub,whohasjustreturnedfiomamotortourthroughAustraliaintheinterestsoftheBelizeCompany.Mr.RoshngtontellsusthatthemotorcarisusedverylittleasapleasurevehicleinAus-tralia.Carsareownedbyfarmersonup-countiystations,andareusedveryextensivelyforpurelybusinesspurposesCartingisstilldonebywagonsbutourinformantwassurethatthetimewasripeforthemotorwagonIhewell-to-dofarmersarealreadyownersofcars,andarefullyalivetothevalueofthemotorwagonwhichwouldbearealboontothem.Itisimportanttogivethemtherightthingatfirst.Tousethecoloniesasadumpinggroundistoputbackthechanceofbusinessforyears,ifnotforever,because,oncebitten,thecolonialisforevershy.AnotherimportantpointforthemanufacturertoconsideristhatthecolonialprefersvehiclescfBritishmanufacture,oncehisconfidenceinthemisestablished.Theopenmg-upoftrademAustraliaandNewZealandiswellworthconsiderationandcarefulstudy.Mr.RoshngtonalsoinformedusthatthereisabigscopeforcommercialmotorvehiclesmCeylonWhatisrequiredisavanthatwillcarrytwoorthreetonsofteafromtheplanta-tionsup-countrytothecojstA\>anbodythatcouldbelockedupandbarredwouldappealtotheplanteis,becausethepilferingthatgoesonbythenativesfromtheordinarybullockwagonsissogreatthat,ifprevented,itwouldpayfortheupkeepofthemotorwagonAtpresent,thejourneytakessixdaysbybullockwagon.Theyconsideritwouldbecoveredinonedaybymotorwagon.28magnetoandworrytotheowner.Thearmatureshaftmustcertainlybewelllubricatedwiththickoilofhighquality.Itisoftheutmostimportancethataftere\erytwoorthreeweeksrunningtheoilreservoirsshouldbewashedoutwithkeroseneandthenfilledupcgamwithoiluntilitrunscutoftheoverflowpipes.Bystrictattentiontethismatteronewillberewardedwithbetterresultsfromthemagneto.SettingtheMagneto.Ihecorrectsettingofthemagnetomrelationtotheengineisasimplematter.AssoonasthepistonhasreachedthetopofthecompressionstrokethetuningleverwithgunmetalstrapandfibreringshouldbetakenoffAline-willalwaysbefotmccutontheedgeofthecontact-breakerdisc,andasimilarlineontherightsideofthefrontbearingthetwolinesmustbesettocoincideexactly,thentheconnectionbetweenmagnetoandmotor,eitherbychainorgearwheels,canbeconnectedup.TheSmims-Boschmagnetocanbeeasilyadaptedtoworkintheoppositedirectionofrotationbyfittinganotherfibreringwiththerecessdifferentlyplaced.Thelifeofthefibrering,fromwriter'sexperience,isabout3,000miles.TractorandMowingMachineCombined.Theconsiderabledegreeofsuccesswhichhasattendedtheintroductionotthemternalcombustionmotorintothefieldofagri-culturalenterprisehasledmanyfarmers,whoaregener-ally'ofaconservativedis-positiontoadoptthiscom-pactformotpowergeneratorinmeformorotherTheusestowhichapetrolorparaffinengiremaybeput01thefarmareinnumerable,butthepurposesforwhichsuchanengireismoregenerallyapphedarethehaubngofploughs,harrows,reapers,bindersandotherimple-ments,whichpreviouslyweredrawnb\horsesOurreadersareprobablytauiharv.iththeFvel,theSaundersonandotheragriculturaltractorsthataremas«jthroughoutGreatBritainandabroad,bntthefollowingdescriptionisofanewmachine,whichembodiestractor,reaperandportablepowerplant,thein-ventionofMr.\V.Sharp,mechanicalengineer,ofLowerRidge,Barrowneld,Lancashire.Iwoofthesemachineshavebeenn.adebyMr.Sharp,andareoperatingverysuccessfullyintheBar-rowfieHdistrict"Ofoneofthemwiththeinventordrivingwewithholdamllustra-tionThisparticularma-chinehasclearlydemon-strateditsabilitytocutthreeacresofgrassperhour,ata,costofsixpenceperacreforlabour,fuel,andoilThequestionotformingasyndicateorother-wisearrangingformanufacturemlargeqm.ntities,isunderconsideration.AscertainBritishandforeignpatentsarestillpendingweareableonlytogvc<generaloutlineofthedesignandconstractionofthemachine.Atwo-cylinderengineisfitted,andpetrolisusedasthe"fueltorthetwoexperimentalmachines•itishopedhowe\erthatparaffinmaybeusedinthefuture.ThervlmdersareS3mmindiameter,andthepistonstrokeisIl."mmHigh-tensionignitionwithcoilandaccumulatoriseiuployedandalarge,gillec-tuberadiatorisfitted:nfrontofthetractorThepoweroftheengmeistransmittedfromtheengmetotherearroadwheelsthroughoconeclutchoftheleather-to-metaltype,andadifferentialcountershaftandspurpinionswhichmeshwithinternal-toothedringsthatareboltedtotherearwheelsOnlyonegear-ratioisprcvided,butthisissoarrangedastobeavailablefortravellingineitherdirectionandgivesaver)easyreveringmot-onReferringtooursectionalviewofthecountershaftcasingitwillbeseenthatabe\?lpimontransmitsthedrivetoeitheroftwobevelwheels;thesearelooselymountedonashaftandtheirinnerfacesarepro\idedwithratchetteethIhecentralslidingpteceisoperatedbymeansofabridleandaleverthelatterofwhichprojectsthroughthecasingaudisinaconvenientpositionformanipulationbvthedriver,thecentral,shdinirmember«sarrangedtoslideonfeather*,andratchetteethsimilartothoseonthebevelwheels,arecutinitssides.Iheformoftheseteethissuchthatthereisneveranypossibilityof."missm^gear,"



couplingsandtheiratten'anteviKunnecessary.Thedrawingsshowthattheadditionofapulleyforbelttransmissioncfpowertofixedorportablemachineshasbeenconsidered,butsuchanarrange-menthasnotbeenincorporatedmthemachinewhichisillustratedonthispage.[ToTHEFDITOR]*>ir—DuringthepastmotormgseasonIhavewatchedwithconsiderableinterestalargenuml'eiofeventstakeplacehandicappedunderformulawhichtakeintoconsiderationwindresist-ance.Iwaswonderingwhetheranyonehadanyreliabledataii.regardtothewindresistanceofrapidlymovingmotorcars,andastheredidnotseemtobemuchavailableIthoughtsometestatBrooklardsTrackwouldbeusefultomotorists,andthereforeonFndaylast,thankstothecourtesyofMr.RodakowskiandtheBrooklandsauthorities1wasallowedtheuseoftheirfinishingstraight,fortimingtrialsona38.4hp.(R.A.C.Rating)NapierIhadtheadvantageoftheassistanceoftwoR.AC.Officialtimekeepers,Messrs.F.f.BidlakeandAC.Reynolds,whotimedthecarovereachtest.Thesix-cylinderNapierdrivenbyMr.Tr^onasshowninpictureNo1hadawindscreenerectedonitof30sq.feet,thedimensionsbeing6ft.widebvofthighandbeingbuiltupoflaths6ft.longand2mwide,sothateachlathrepresentedonesquarefoot.Sixteenrunsweremadecommencingwiththetotalareaexposedtothewind,andaftereachrun2sqfeet,ictwolathswereremoved,andtheresultoftheserunscameoutasfollows.—.—Wind-resistancetestscarriedoutAugustJoth1907ona38.4(R.A.C.Rating)six-cylmderNapiercarTimedbyF.T.BidlakeEsq.,andAJReynoldsEsq.,officialtimekeepersRoyalAutomo-bileClub.Totalareaofwindscreen30squarefeetEffectofWindResistance.ANINTERESTINGEXPERIMENTFORTHEBENEFITOFMOTORISTS.PLAN,SHOWINGGENERAIARRANGEMENTOrSHARP'SMOTORREAPERandthemanoeuvringoftbemachineintheoft-timesclosequartersofafarmyardismadeperfectlyeasy.Tothelidofthedifferentialcaseisfittedanarm;thisisiomtedtoasupportmthemiddleofwhich1=;aslidingplunger.Whenthearmisdepressed,theplungerpassesthroughaholeinthehdofthecasing,andappliesabandbrakewhichismountedonthedifferentialgear.Inordertotransmitpow<=rtothecutter-bladeaneccentricsleeveandconnectingrodareprovded,thesearebroughtintooperationbymeansofahandlever(A),shownmtheplanvie\ofthetractor.Thehandleverisfixedtoashortlongitudinalshaft(B),mountedontwobearingswhicharefixedtotheframe,theforwardendoftheshaftisbentasshown,anditengageswiththeforkedendofabentcross-sh?ft(C).Twohangingleversarefixedtothelattershaft,andtheirendscarryaclutchbridle,forthepurposeofengagingordisengagingthepositiveclutch(D).Thatportionoftheclutchwhichismarked(E)isfreeontheshaftandithasaneccentricturnedonit.Whenthepositiveclutchisinmesh,theeccentricimpartsmovementtoare-ciprocatingorrockingarm,towhichthecutterbladeisattachedbymeansofatoggle-jointedlml;itistherebyreciprocatedbythethrowoftheeccen-tric.Totiltthepointsofthecutter,soastobringthemdowntotheirworkfromtimetotimeasro-quired,ahand\e\erisemployed.Thelowerarmofthisleverhas,inengagementwithit,?hookorca+ehconnectedtoachainlinkattachedtothefinger-barofthecutter.\\henthehandleverispulledback,itraisesthecutteioutcfaction,andtheleverthenentersanotchinaeros"-piecefixedtothesupportlorthesteeringrod,asshowninthesideelevatiouoftheseparts.Thelengthofthecutter-bladeislivefeet;tm&isconsuleiablylongerthanthebladesofanordinaryhorsedrawnreaperandamuchwiderstripofgra=scantherefore,bemownatonecut.Novemberi,1907.PROGRESS.
THECUTTER-BLADELITTIN'GARRANGFMENTThesteeringgearofthismachineissomewhatnovel;thesupportforthesteeringrodconsistsotanuprightbracket,whichcarriesanmternallv-threadedsocketorbearingIhesteeringiseffectedbymeansofalongshaftorrod,screwedtosuitthethreadedsocketthisroIinclines,downwardstotheleadingaxle,anditslowerendterminatesinaballThisballisfittedintoacup-chapedsocketscrewedintothenearsideaxle-arm'1hetwoaxle-armsareconnectedtogetherbymeansofafrontconnectingrodin.theusualmanner.Wecanunderstandthatthisarrangementmaybeproducedatalowcost,andifthemachineisusedasareaperonly,thereisnoreasonwhyitshouldnotproveitselfstiftenoughforthepurpose,butifthemachineistobeusedonhardlumpyroads,suchamethodofsteeringmightnotlastlong.Theforwardendofthemainframeissupportedonserru-elhpticalspringsandtheroadwheelsareofthetypeusuallytobefoundonallagriculturalmotors.Thegeneralarrangementofthecompletemachineissuchthat)tsoperationiscontrolledwithperfecteasebythedriver.Themotorandreaper,beingcombinedmtheoreconstructionrendertrailer-REVERSINGGEAR(MOUNTEDONTHECOUNTER-SHAFT).29Besidesthese16runsthereweretwootheis,theresultsofwhichwereveryinterestingFirst,arunwitheachalternatelathremovedleavingatotalwind-resistingareaofthescreenof15sq.ft.Thetimehoweverforthisrunwas154-5sees,givingaspeedof57mp.h.showingveryclearlythatalthoughtherewasactuallyonly15sq.ft.ofresistanceonthescreen,owingtothearrangementandapparentextraskinandcornerfriction,etc.,-theresistancewasthesameasifithad18sq.ft.ofcontinuoussurface.Motoristsshouldtakespecialnoteofthis,asitisprettygoodproofthatalargenumberofsmallprotuberancesonamotorcararedetrimentaltoitsfreerunning.Thenexttestwastohavethetotalare?exposedof24ft.,butarrangedintwoportions,thetoponeconsistingof13sqftsolidthenagapof6sq.ftandthentheremaining11sq.ft,thetotalsolidareaexposedthusbeing24sq.ft.buttheactualeffectonthecarwasasifabout27sqft.wereexposed.Itwillbenotedingomgthroughtheaccompanyingtablethattheslowestspeedrecordedwithmaximumwindresistancewas4785milesperhour,whereasthehighestwas70,avariationofover31milesperhourmerch/bytheaddition,ofwirdresistanceandpracticallynoadditionalweight;soallownersoflargetouringcarswithwindshields,limousines,etc.,mustrealisetheenormousextraworktheyaregivingtheirenginestodo,andinci-dentallytheirdrivingtyres,whentheytravelfastagainstastrongheadwind.Thisextraworkisofcourseonlyobtainedbytheconsumptionofconbiderablymorepetrol,andsothevaryingpetrolresultsthatmotor-caruserssometimesgetmustbeverycarefullyconsidered,andthedirectionofthewindwhenpetrolconsumptiontestsarebeingmade;mfact,theonlyusefulonesarewhenan"outandhome'coursei*-ehus'nTheaccompanyingpicturesshow.No.1thesi\-cyhndeiNapiercarendonshowingthefullcapacityofthewindscreen.No2someoftheBr-ooklandsmenshowinghowthelathswereremovedNo.3thegnd'rontypeofwindscreenreferredtomtestNo17No4.isagroupofgentlemenroundthecarwhoassistedmetomaketheexperimentsasuccess,andreadingfromthelefttnrighttheyareasfollows—Messrs.ReynoldsBidlake,twooftheBrooklandsmechanics,Staner,Edge,SmithNewandTiyonIcanonlyooncludebythankingthosewhoassisted,andparticuiarlvtheBiooklandstrackpeopleforallowingtheuninterrupteduseoftheirfinishingstraightItismerelyanotherexampleoftheextraordinaryvaluethatth<=BrooklandstrackcanbetoBritishAutomobihstsandIhopeatanearlydctetocarryoutver}'muchmoreexhaustiveexperimentsmmanyotherdirections,includingtheeffectofweightonspeedandpetrolconsumptionwithoutincreasingwindarea.Iftherean*anydetailsnotmentionedhere(whichofcourseIhavemaveryelaboratedegree)thatwouldbeusefultootherBritishmanufacturerswhohavenothadtheopportunityofattendingatBrook-Aieaofwindle-Timeoverfly-isisfcmgscreen.ingimile.Istrun30squarefeet184-5sees2nd\u008428\u0084,183id\u008426,„174th\u008424,,16sth,22\u0084,163-5„bth\u008420,,101-5\u00847th,18\u0084154-5,Bth,16,,153-5,Speedinmilesperhour.»47.85moh50.0,/529„5615„540,555570\u008457B\u0084
9thrunOth„Ith\u0084•2th\u00843th\u0084:4th\u0084ioth\u0084L6th„17th\u008418th„Areaofwindle-TimeoverHi-Speedinmilesistingscieenmi?J-milepelhour14squarefeet15sees.60mp12\u0084\u0084142-5„G25„10\u0084\u008414\u0084642,8\u0084\u0084133-5„0615,6„\u00841-34-5\u008470-23\u00844\u0084„12,7.10,2„„121-5,738„Normal1123\u0084790\u008415sqftcTrai-15-43\u008457gpdasgridiron24sqftintwo173-5\u0084511\u0084blockswith6sqf*intervalbetweenthem.Aieaofwindle-Timeoverfly-isisfcmgscreen.ingimile.Istrun30squarefeet184-5sees2nd\u008428\u0084,183id\u008426,„174th\u008424,,16sth,22\u0084,163-5„bth\u008420,,101-5\u00847th,18\u0084154-5,Bth,16,,153-5,Speedinmilesperhour.»47.85moh50.0,/529„5615„540,555570\u008457B\u0084
9thrunOth„Ith\u0084•2th\u00843th\u0084:4th\u0084ioth\u0084L6th„17th\u008418th„Areaofwindle-TimeoverHi-Speedinmilesistingscieenmi?J-milepelhour14squarefeet15sees.60mp12\u0084\u0084142-5„G25„10\u0084\u008414\u0084642,8\u0084\u0084133-5„0615,6„\u00841-34-5\u008470-23\u00844\u0084„12,7.10,2„„121-5,738„Normal1123\u0084790\u008415sqftcTrai-15-43\u008457gpdasgridiron24sqftintwo173-5\u0084511\u0084blockswith6sqf*intervalbetweenthem.



[BytheParisCorrespondentofthe"ScientificAmerican""•OneofthemostbrilliantandsuccessfulracesoftheseasonwasthegrandPrixoftheAutomobileClubofFrance,whichbroughttogethertheleadingracingcarsofdifferentcountries,mountedbythemostexperienceddrivers.TheracewasrunonthesecondofJulyoveraforty-eightmilecircuitlaidoutinthenorthernpartofFrance,andforacertaindistancetheroutela-\nearthecoastpassingbetweenDieppe,thestartingpointoftheevent,andTrepcrt,thenpassinginland,takinginvarioustownsofNormandy.AmongthecarsenteredintheraceweretheprincipalFrenchmakes—Darracq,Lorra-Motor'Buses.[ByJ.T.L]Intakingthedutyoffmotor-huschassistheGovernment,evidentlythroughtheinfluenceofthePremier'svisittoFngland,<=authatthepublicofNewZealandw<uldnotbelongin*oIUwingmthestepsoftheMotherland,andthatthismeansoftransitwouldbeeminentlysuitableforthecoantryan^suburbandistrictstrnoughouAtheDominion,tcr,inspitedthefactthatatthebeginningoftheyeartheIondcnCountyCouncilbroughtmby-lawsprohibitinganymotor'busesrunning\\hichcausedasmellfromtheexhaustorgaveforthtoomuchnoi°e,thenumberrunninginLondoninAugustlastsxceedthoseinoperationatthesamepeiiodlastyear,ty230.InreviewingthelistofmakersitispleasingtonotethatanFnghshfirm,Sj-dne}-StrakerandSquire,Limited,nowtcpthelistwithnofewerthan312vehicles,withanincreaseduringtheyearof155machines,ornearlydcablethenumber,whereastheirContinentalrival's(AhlnesDaimler,Limitec)increasewaso.uyOS.Nolessthaneightdifferentmakershavedroppedcompletelycut"oftherunning;whilstseveralothershavebu'vfev\vehiclesrema.mmginuse.Thereisn^doubtthattheBntishmakersarenow-ableteholdtheirowninthisclassofvehicle*tthehalf-yearlymeetingoftheLondonRo?dCarCompanythechairmanpointedoutthattheStroker-Sqmre(170}andMcudslay(0)vehiclesha>lshowngoodworkingprofitssincethefiistdateoftheirputtowoikonthestreets.ButoutridetheMetropolisthereisagreateidemandthaneverforthemotor-busanditisnonbynomeansanoveltyfortheinhabitantscfvillagesandiso^tedcountrydistrictstoholdpublicmeetingsotwhichresolutionsarepassedinfavourofmotor-busservices.Thenextstepusuallyistosendamemorialoradeputationtothemanagementofthenearestrailwaycompanyandthert,aremanyhead-shakinggrumblers,ifanegatVerepljhastobereturned.Alargenumberofpeoplewhohadhithertobeencontenttoexistvithonttravellingfacilities,otherfhanthosefurnishedbythehalting'-md"mixed"conveyanceofthelocalcarrier,aregivingsigns,ininnumerablepartsofruralBritainoftheirrestlessnessundertheknowledgethatthepeculationmotherorneigh-bouringaregsisbetterservedthanisthatintheirowndistricts.I.ocilpride,ifnotjealousy,dicratestheopinionthatitisunbearabletocontinuewithoutatleastequalopportunityofaccesstotherailway,market-town,orotherpointofattractionandthegenesisofanotherrequestquicklyassumesconcreteforminconsequence.ThelatestexamplestocomeunderournoticeareprovidedbytheactionofacommitteeofresidentsinthevillagesofTurnffCuminestown,NewBvth,Strichen,andBruckky.However,inthiscountry,particularly,greatdiscriminationmtheselectionofthemostsuitablevehiclerequirediscalledforonthepartofthosewhoareentrustedv.ithit,andthosewhomakefirstcostratherthansubstantialconstructionh<thinchassisandbody,thedecidingpoint,vullmakeanerrorforwhichthey,ortheirfinancialsupporters,willsubsequentlyhavetepayveryhea\ily.Themotor-bus,masiarasNewZeaHrdiscon-cerned,ispracticallyuntried,andininitiating'busservices,careshouldbet^kentoprofitbytheexperienceofthecompaniesinJTngland,andthussavefinanciallossanddisappointmentTheGrandPrixAutomobileRace.SEVENTYMILESANHOURONCOUNTRYROADS.FASTEST1DUEONRECORI/"MessrsTrengroveandPethenckhovecabledforal'i-18Pileychassisforgaragepurposes.Thebodywillbebiitltlordly.******Thetwo-oylmierJRileymotorbicyclewhichwasassociatedwithth<=>fatalityenNewBrightonbtc'CiisomemonthsagohasbeenscMtoMrStanleyMorgan,captainotthe\*.elhngtonMotorCycleClub,whowillhaveitenmertedbyMessr".Tren-grc\eandPethenckintoabucket-seatcidecar.Thismachine,beingthemostpowerfulmotorcycleinthedominionshouldeasilyattainahighrateofspeedwuhthea'dcclload."Mr.PeterEllis,ofWellington,hasstarteda'smallworkshopatNo.GEborstreet,offTorystreetWellingtonAtpresentheisengagedinmakingthepatternsofhisnewsteammotorswhich,arebeingbuiltforthemarket,lateexperimentsandtestshavingprovedtheemciencvoftheengine.Theengineatpresentunderwayistobeespec-iallysuitableforthecountry-districtbutterfactoriesetcBeingofsimpledesignandcom-parntrsely"fool-proof"abigdemandmayreason-ablybeexpectedforthisclassofengine,for,not-withstandingthatgasandoilengineshavefoundalargeplacesteampowerispreferredmmanyinstancesInstartingthisworkshopMr.Ellishasinviewthemakingofpatternsforcastingsofallkindsforengineeringandarchitecturalwork,modelsforpatents,mechanicalandarchitecturaldrawingsanacopiesofdrawings,sunprintsetc.Alsothegivingofmechanicaladviceandassistanceinworkingoutinventors'ideas,worksforwhichheisbvnatureandexperiencewellfitted.Hiseldestsonhasjoinedhimmthebusiness.******Mr.C.F.B.Livesay,architect,hascommencedthepracticeofhisprofessionattheNationalMutualChambers,Cxistomhousequay,Wellington.******MrJ.Hoggard(untilrecentlyassociatedwithMr.Charlesworth)andMr.W.J.Prouse(forsome\earspastconnectedwiththefirmofMessrs.ProuseBrothers),haveenteredintopartnershipandwillcommencethepracticeofthen-professionasarchitectsmtheirrooms,Hunterstreet.Mr.Hoggard,whohashadexperiencemWellington,hasjustreturnedfromavisittoAmerica,whereheinterestedhimselfmarchitectureandsanitationMr.Prousehas'hadpracticalexperienceintimberconstructionandtheuseofNew7ea.landtimbers.lands,Ishallbeveryhappytosupplythemasitisonlybyattentiontodetailsofthi^sortthattheBritishmotorcarcancontinuouslyimprove.Yourstruly.—S.F.EDGE.[P.S.—Thefrontareaotthecarandthedriveroutsidethewindscreenareawasabout114to12sq.ft.inaddition.(Darracq),in7:15:58.Seventh,Barillier(Brasiercar),in72754.Eighth,Garcet(Clementcar),time73417.Ninth,FitzShepard(Clement)73956Tenth,Hemery(Mercedes)82425.Thereweresixteencarswhichwereabletofinishtherace.Ine-Dietrich,Clement,Renault,Panhard-Levassor,GobronandBrasier;thentheItalianFiatcarswhichwonthetwopreviousbiginternationalricesoftheyear;andtheMercedes.WalterChristie'scuriouscarawakenedmanycommentsfromtheassembledcrowd.AmongthedriverswereNazzaro,Lancia,Szisz,Jenatzy,Farman,BarasWagner,Gabrielandmanyotherswhosenamesarefamiliarasrecordwinners.Thetotallengthofoneroundofthecircuitwas7698kilometres(47.84miles)andthereweretenroundscoveredintherace,makingatotaldistanceof478.4miles.Theroadswereinfairlygoodconditionandwithgoodweatherprevail-ing,everythingfavouredtheGrandPrixevent,andinfacttheracewasamostexcitingone.Nazzaro,hewinner,madeanaveragespeedofnolessthan'13.6kilometers(70miles)anhour,whichisre-arkableforsuchalongdistanceThestarttookplaceatsixo'clockmthemorningmfrontofthehandsomelydecoratedtribuneswhichhadbeenerectedatDieppe,wheiealargecrowdrepresentingtheautomobileclubsofEuropeandtheleadingsportsmenhadassembledMinisterBarthouofPublicWorksrepresentedtheFrenchGovernmentonthisoccasionTheracewasstartedat601byLanciaonhisFiatcar,thencameCollombonaCorreracerat602,HannotonaDarracq,DuraypilotingaLorraine-Dietrich,andsoon.Thecarsstartedatintervalsofoneminute,andthelastonestartedat0.33.Soonafter,thearrivalofLanciawasannounced.Hepassedthetribunesatlightn-ingspeed,havingmadethefirstroundingoodformin41.33,butheiscloselyfollowedbyDuraywhohasgamedaminuteandahalfovertheItalianchampion.ThenfollowsHannot(Darracqcar)andclosebehindisSzisz,thewinneroflastyear,onhisRenaultcar,whoisgaininggroundandisonly39secondsbehindDurav.Nazzaromakesthefirstroundataprudentspeedbeforelettinghimselfoutonthefinalheat,accordingtohiscustom.TheFrenchpilotsCiilloisandGabrielareingoodconditiona-isWagne*onaFiatcar,whoisalsogaining.Atth<*firstrounditappealsthatthethreeLorraine-Dietrich,thethreeFi^t,theRenaultmountedbySzisz,thethreeDarracqsandthetwoMercedesaretotaketheleadintheraceandareaheadoftheBrasierClement,andPanhard.Astotheotherstheyseemtobealreadyoutoftherace.DuringthefirstroundtheRenaultcarmountedbyRichezmakesaskidandoverturns.BablotwithhisBrasierracerisjustbehind,andmtryingtoavoidhimherun«upthebankandalsohasaspill,butthetwopilotsandtheirmechanic^arenothurtandareabletorepairtheircarsandstartupagain.Whatisstrikingabouttheraceisthatitdoesnotendasisexpectedfromthe\u25a0resultsofthefhstroundsDuringthefirstpartoftheracethestruggleisbetweenWagneronhisFiatcar,theItalianLanciaalsoonaFiatandDuray,withtheFrenchLorrame-Dietnch,andthiswas-withoutdoubtthemostexcitingpartoftheevent.Onthesecondround,Wagnerismthelead,followedbyDurayandLancia,andthestrugglebetweenthelattertwoisveryclose;ateachroundtheyappeartogetherontheroute,andDurayisfollowinghardupontheItalian,seekingtopasshim.AtthefifthroundDurayhasthelead,andthenisobligedtostoptofillupwithgasoline.LanciadoesthesamefartheronAlmostalltheinterestmtheraceisnowbetweenthesetwochampions.AtthesixthroundLanciaandDuraypassbeforethetribuneswithscarcelyahair'sbreadthbetween,andDurayhasnowgainedthreeminutes,seeingthathestartedlaterandhesoonpassesaheadoihisadversary.Lancianowbeginstoslacken,assomethinghasgonewrongwithhismotor.Ontheninth,ornexttothelastround,itseemsasifDuraymustwintherace,sinceheisahead,andLanciaisnowobligedtoabandonitasonecylinderofhismotorisdamaged.Un-fortunately,Durayisthrownoutoftheracejustasheexpectstowin.Aball-bearingmthetrans-missiongearisoutoforder,andheisobligedtostopThischangesthestateofaffairsandasthetwochampionshavedisappearedwenowfi:dthattheItalianNazzaroisintheleadwithhisFiatcar,followedbySzis?pilotingtheRenaultwhoisfourminutesbehindmthelacealthough,ashestartedfirsthefinishesbeforeNazzaroAtthefinalheat,Sziszcrossestheline,butNazrarowhostaitedninemmutesafterhim,hasmadetheroundatlightningspeed,gaininggroundmthefinalheatandcrossingthefinishonly6Jmmutesafterhisopponent,thuswinningtheraceafterahardstruggleandamostbrilliantperformanceoftheFiatcarWhatisremarkableisthatSziszwasthewin-nerinthelastyear'sraceoverNazzaroandthelatterhasjustwontheEmperor'scupnotlongsinceStillmorestukmgisthefactthatNaz/aroisnowwinnerinthethreeleadingracesoftheseason—theTargaFlonc,theEmperor'scupandtheGrandPrix.Histimemthepresenteventis6h46mm.33sec.forthetotaldistanceof478.4miles,makinganaverageof113621kilometres(7055miles)anhour.SecondcomestheFrenchpilotSziszonhisRenaultcar,m6£3103-5ThirdBaraspilotingaBrasiercarin7505.Fourth,GabrielonaLorraine-Dietrichin71137FifthRigal(Darracqcar),time,71230SixthGulloisPROGRESS.Novemberi,1907NEWZEALANDRAILWAYS.KING'SBIRTHDAYHOLIDAYS,1907.HOLIDAYEXCURSIONTICKETS,availableforreturnuntil6thDecember,1907,willbeobtain-ablefromanystationtoanystationontheWell-ington-Napier-NewPlymouthSectionandMana-watuCompany'sLine(exceptwhereordinaryfaresareless)fromsthtonthNovember.NOTE.—HolidayExcursionTicketsissuedatanystationbetweenTeAroandMasterton,mclusne,toanystationbetweenTeAroandMas-terton,inclusive,WILLNOTBEAVAILABLEbytheTeAro-NapierandNapier-TeAroMailtrainsonnthNovember,eitherontheoutwardorreturnjourney.CHEAPRETURNTICKETS,availableondateofissueonly,willbeavailableonnthNovemberasunder;—;—FromTeAro,Belmont,andinter-]mediatestations—Istclass2/6,or\iceversa.2ndclass1/6JTicketsforuseonnthNo\embermaybeobtainedatTeAroandWellingtonon9thNov-ember,betweenthehoursof9am.and9p.m.Forfulltrainarrangementsseepostersandhandbills.ByOrder.30



Benzolisaproductofthedistillationofhardcoal.Foralongtimetheonlysourcewasthecoaltarofthegasworks,whichcon-tainedfrom1to1.5percent,benzolandtoluoltogether.Thissourcewasnotsuffi-cienttosupplythedemandinthechemicalindustries.Anewsourcewasopenedoutinthemanufactureofcokebydistillation.Inthisprocesstar.benzol,andammoniaweremadeasby-products.In1904Germanyhad19,309stills,ofwhich9110,or472percent.,deliveredtheseby-products;therestdidnot.Theamountofbenzolproducedwasbutsmall,beingonlyabout0.5percent.Inthatyearthereweremadeabout60,000tonsofbenzolfromtwelvemilliontonsofcoal.Ofthese60,000tonsthegreatestpart—about75percent.—wasusedinthed>eindustryasthesourceofnitro-benzol,anilin,etc.,forinthecoal-tardyeindustryGermanynowhasthelead.In1906theexportationofthatcountryinanilinandothercoaltarproductsamountedto116.6millionmarks,equalling,say,£5,500,000.Thegasindustryalsousedbenzolforimprovingthequalityofgasoflowilluminatingpower.Amixtureoftwo-thirdscoalgasandonethirdwatergas,suchasnowgenerallymadebythegas-works,isusuallyenrichedbyaboutfortygramsofbenzolpercubicmetre.Thisusesup6000tonsperyearinGermanyalone.Notonlyingas-worksisitemployed,forbenzolisalsousedforincreasingtheheatingpoweroffurnaces,etc.,anditisalsoutilisedinopen-airburners,suchasareusedforstreetlighting.Inall,forthesepurposesabout1000tonsperyearareused.Thesamematerialisalsousedasasolventforfats,resins,guttapercha,andindiarubber;alsotoremovevarnishesandintheextractionfrombonesofoilforoil-cake.Thecon-sumptionforthesepurposesamountstobetween3000and4000tonsperyear.Thereare,therefore,leftforthepurposeofauto-mobilesonlybetween3000and4000tons!Benzol.ThffollowinglistofapplicationsforPatentsfiledinNewZealandduringthefortnightendingIstOct,hasbeenspecialhpreparedforProgrls^.23410—C.H.E.Hope-Johnstone,Aramoho•Treatmentofmilk.23411—8.H.IliwaiteandW.Defnes,London,Eng.•Manufactureofmoltenmetals23412—C.HF.*Hope-Johnslone,\ramohoPreparingmilkforfood.23413—F.A.Alcock,Melbourne,Vie.Cushionrailsforformingbilliardtables.23414—S.Doyle,Melbourne,Vie.:Potatowasher.23415—H.J.WestandCo.,Ltd,SaMlby,Eng..Counter-pressurebottlingmachine.23416—J.L.Ohlson,Adelaide,S.A.\u25a0Sewingmachine.23417—W.J.Green,London,Eng.:Brandingmachineforboxes,casks,etc.23418—R.P.Myers,Walthamstow,Eng.:4rclamp.23419—R.H.Millar,Wellington•Trolleypole.23420—\.E.Macmdoe,Onehunga:Feedregulatorforboilers,etc.23421—W.J.O'Connor,Nightcaps:Hammerandspanner.23122—J.E.Crowle,Ballarat,Vie..Liftingiack.23423—T.O.TuinbullKmohaku:Ridging'23421—ManufacturersMachineCompany,Mont-clair,U.SA.•Buffingmachinepadcoversforbcotandshoemanufacture.2342.")—J.Delbridge,Windsor,Vie.:Air-coinpressor,usablealsoasapump.23V2C>-C.H.HarrisWellington'Fire-exting-msher.23427—T.N.Brocas,Opotiki:Dubbin.23428—W.E.Chamberlain,Feilding:Packing-caseopener.23429—E.D.Bilham,[PovertyBay:Fencingstandard.23430—D.W.McLean,Methven:Tyreprotector.23431—J.C.Drewet,Auckland:Methodofbleach-ingfibres.23432—W.W.Harverson,Wellington-Trolley1pole.23433—J.L.Wilson,Waiannva:Sharpeningchaff-cutterknives.23434—C.Craig,Doyleston•Collapsiblecrate.23435—T.R.Christie,DunedmHot-waterpressureI'supplycj'linder.2343'i—C.H.GannaAvay,Wellington:Boulers'measure.23437—A:H.andD.J.ByronandT.M.Scott.Wellington:Flaxdressinganddryingmachine23438—W.Miller,Chnstchurch:Checkingwallplatesandsimilartimbers.23439—D.A.Watt,Levm:Constructionofglobesforgeographicalinstruction2344C—H.Quertier,Dunedm•MotorbiC3'deandcleaner.23441—W.Diack,CentreBush:Earthenwaredrain.23442-F.Schneider,Christchurch•Track-gaugm"implementforpermanentway.ft23443—J.andR.Lindsay,Dunedm:Trolleypole.23444—J.c.Drewet,AucklandCelluloidegg-shield.gs23445—W.Briefly,Auckland•Obtainingpoverfromthetides.234*1(5—P.Speirs,TvllaMarine,Vie.-Ploughdisc.23447—A.O.Penwarden,OkatoCowbail.23448—N.Bouraid,OtahuhuPostcard23449—N.Bouraid,OtahuhuFmelope.23450—W.A"ton,Blenheim•Springcheckforforcefeeddrill.23451—C.Suttie,Waharoa,andMH.WynyardAuckland•Catchingflaxafterstripping.23452—C.Suttie,WaharoaandMHWynyardAuckland•Cleaningflaxafterstripping.'23453—C.Suttie,Waharoa,andM.H.WynyardAuckland•OperatingmechanicalcatcheiforfltlX.23454—G.Findlay,DunedmBicyclesupport23455—"Z"ElectricLampSyndicate,Limited,London,Eng.:Manufactureoffilamentsforincandescentelectuctamps23456—W.FChamberlain,Leilding.Lock-nut23457—].Brockbank,AucklandDevicefortuningpianos,etc.23458—\VH.Blackham,Melbourne,\icEqual-isingthevacuuminthepipelinesofmilkingmachines.23459—W.A.Johnston,Hobart,lasSaucepanetc.,cleaner'23400—C.G.Whitaker,ChnstchurchEgg-cainer23461—A.H.Brownley,OnehungaLocket23402—\Jack,PalmerstonNorthProductionofg?sfromhidiocarbonoils23463—W.P.Mclndoe,InvercargillTracingupsurfacesofflax-stnpperbeaters.Applicationsf&forPatents.23510—T.S.Royds/hivercargillMilkbucketholder.23520—R.Millis,Dunedm:PreparingfibrefromPhotmiwnUnnx.23521—CM.Chamberlain,Pueblo,U.S.A:Ore-extractionapparatus.23522—W,DiKey,Burwood.Rangehot-waterboiler.23C23—J.C.Drewet,Auckland.Fibre-bleachingmethod.23521—L.F.J.N.deFarelle,TeKoDuru•Screwpropeller.23525—L.H.Rogersand\.Myers,Wellington:Puncturecompositionfortyres.23526—L.R.lingey,Wellington-constructionofmetallicletters,etc.,forsigns.23527—G.L.Burton,Napiei\u25a0Acetylenegenerator.23528—E.G.Langton,Masterton:Shirt-cufffastenerandprotector.23520—C.R.Skipage,Wellington:Cow-bail.23530—A.E.SlipperandD.J.Smith,Kokin:Beltfastener.23531—H.W.Hears,Balfour:Feed-gearofchaff-cutters.23532—M.Rupmg,Charlottenberg,Ger.:Im-pregnatingwoodandotherporousmaterial.23533—W.H.J.Ridley,Penrose:Furnaceforextractingmetalsfromores.23531—G.E.Partridge,Cromwell.Devicefo.tyingbundlesofflax.23535—H.Stephenson,Edenham:Fencingstand-ard.23530—CommonwealthManufacturingandGal-vanisingCompany,Limited,Brisbane,Queens-land.Machineforfoldingedgesofsheetmetal.23537—J.Owen,Wollstonecroft,N.S.W.:Draughtfittingforretailingcratedliquidsfrombulk.23535—[.F.Mcuarva,Chnstchurcli:Babycradle.2351'!—11.A.FryNelson.Acetylenegenerator2'i.llO—F.C.White,\u000cnd.'Range.Fullparticularsandcopiesofthedrawingsandspecificationsmconnectionwiththeaboveappli-cations,which,havebeencompletedandacceptedcanbeobtainedfromBaldwinandRayward,PatentAttorneys,Wellington,Auckland,Christ-church,Dunedm,etc.23461—A.1Carr,Wharekopae:Wire-strainer.23465—WBeamish,Wellington:Cigarholder.23166—TheKonomaxRock-drillS>ndicate,Limi-tedJohannesburg,TransvaalRock-drillandwaterspraytherefor.23167—TheKonomaxRock-drillSyndicate,Limi-ted,Johannesburg,Transvaal•Fluidactuatedrock-drill,etc.23468—'1heKonomaxRock-drillSyndicate,Limi-tedJohannesburgTransvaalCuttingmachine23409—O.Coates,Christchurch•Tramorrailwaypoint-shifter.23470—F.JSwanston,DunedinBroom-handlecoupling23471—J.andR.Lindsay,Dunedin.Securingtrol^-poletocar.23472—R.F.Sorenson,Hastings.Gig.23473—R.F.Sorenson,Hastings:Road-cart.23474—R.G.Saxby,TokomaruBayGirthandsurcingle.23475—A.JRoycroft,Wailu.jfireaiarm.2347«—A.HByronandTM.Scott,Wellington.Wool-pressingapparatus.23477—GF.DoubleandE.S.Quickc,InvercargillHoldingra7orbladeswhensettingorstropping.23478—I.Lewis,HokitikaGoldconcentrator.231:79—J.WSynnerholm,LowerMatakana.Extractingkaurigumfromsand.23480—JRoss,Wellington:Greasetiapforsinks,etc.23481—D.E.DavisandS.H.Knight,Hastings,andC.D.LightbrandWellington•Leather.23452—J.H.Beamish,AucklandMethodofglassroofing.23483—X.R.Macdonald,WangamuCombinationcashandreceiptbook.23484—C.Giorgi,PalmerstouNorthMail-bagandbasketlock,23485—G.Beaumont,Dunedin:Beltdressing.23480—F.J.T.Brown,Wanganui•Damperofregister-grate.23487—J.R.Brown,LosAngeles,U.S.A.-Liningforgrindingnull.23488—W.McKeegan,Wellington•Tensionap-paratusforwire-haulingropes.23489—T.J.Heskett,Brunswick,Vic:Extractionofzincfromitssulphide.23490—EMcComganandE.M.Payne,Dunedin:Puzzle-boxformatches.23491—W.B.CurtisandD.Morrison,AucklandandGisborne,respectively,:Strippingand\u25a0washingflax.23192-UnitedStatesAutomaticBoxMachineryCompany,Boston,U.5.A..:Paperbox-makingmachine.23493—SGRoseman,AucklandSweepingbrushorbroom.23494-W.H.TnggsandW.H.DentonChrist-church:Preventingtrottinghorsesbreakingintoagallop.23491—1.R.Bond,Wanganui:Hoe.231%--P.Ratferty,Wellington:Trolleyheadattachment23497—JCAtkinson,AucklandUmbrella,hatandbookrackcombined.23498—W.S.Clark,MelbournsVie.:Firekindler.2.U99—W.G.landells,Coburg,Vic,andH.J.HncksonFakenham,\'ic.:Self-heatingsolder-ingboltandblowlamp.23500—A.P.Bond,Auckland:Sparkarrester.23501—C.C.Wakel'eld,London,Eng.Gasburner.2350-2—W.Walkerden,Marnckville,N.S.W•Bootorshoe.23503—D.Brisbane,Ardmore•Economicalformofpower.23501—W.EChamberlain,Feildmg:Washer.23505—A.R.Wilfiey,Denver,U.SA.Ore-roastingprocess.2350b—C.P.Stewart,LosAnglees,U.S.A.Pro-cessformakingsugar.23507—AmericanCorkandSealCompany\TewYork,U.S.A.:Bottleseal."'*o<?50q—BWardAucklandFasteningtheend^offencingwire23509—AG.Jackson,Brisbane,OueenslandElectricalreleasingmechanismforclocks,etc.2V.IO—C.Loomes,WellingtonCoin-freedap-paratusforsellingstamps,etc.23511—A.K.W.RisselandW.H.Hennah,Wel-lington•Recordingandindicatingcourseofa\esael.23512—PJ.Mcßnde,Christchurch-Resilientwheelforvehicles.23513—G\\estmghouse,Pittsburg,US.A.Yield-ingresistancemechanism.23514—A.Ravelh,Arenzano,ItalyUtilisingthemovementofsea-wa\es.23515—H.Coibett,S.Yarra,Vie.Manureandmethodofmanufactmmgsame.2351(»—H.Corbett,SYarra,Vic•Foodforstorkandmethodofmanufacturingsame.23517—RMKempDurhimOx,Vic•Subsoilcultnatorfoiattachmenttoploughs23518—1-GCottrell,BerkeleyVS\Mauufcic-tureofsulphuricacid.NoVEMBFRIIPROGRESS.31



TheSt.LawrenceRiverBridgeDisaster.Novemberi,1907.PROGRESS.Thefollowingreplytoourcorrespondent'scommunicationhasreachedusfromMr.\V.T.Johnson,C.E,theauthorofthearticleinquestion:—"InreplytoMr,MeArthur'squeriesrestressesintheStLawrenceriverbridge,asgi\eninOctotxrProgress,Ibegtosaythatthemaximumstressallowedforinten-sionmembers,viz:—i/,ooolbpersquareinch,isconsiderablyinexcessofthatallowedbytheBoardofTradeintheUnitedKingdom,wholimitsameto14,5601bpersquareinchforstxucttiresinmildsteel,havingabteakingstrainoffrom62,7201btoyT.fiSotbpersquareinch.Regardingtheallowancemadeforwindpressure,vxz.,25ft)persquarefoot,thisappearslow,andwouldnotbenearlysufficienttocoveithepressuresexperiencedvithiscountry.Butthisisavery<>penquestion,asmuchdependsuponthesituationofthestructure;anddealingwithverylargestructuresliketheStI^wrencebridgenodoubttheengineersmadetestsorhadreliableinformationuponwhichtobasetheircalculations.IndealingwithAmericanweightsitisueces^aiytobearinmindthefactthatatonwiththemisequalto2ooolb."[totheeditor]Sir,—Onrr-adingthroughthismonth'sTrocr'-ssIwasmuchinterestedinthearticleontheSt.LawrenceRiveiBridgeDisaster.lamayoungengineer,andhavetakenacourseofeveninglecture-attheCanterburyCollegeSchoolofEngineering,oneofthesubjectsbeingelementalstrengthofmaterials.Iverynaturallyreadthisarticlethroughcarefully,especiallywhenparticularsofthisgreatbridgeweregiven.Iwassurprisedthattheengineershouldcalladesignlikethatsafe,atleast,accordingtooutstandardofsafestresses.Thellrstdeparturefromourstandardthatcaughtmyeyewas25\hpeisquarefootallowedforwindpressureIremembei^dbeingtaughttoallow501bpersquarefootand.alsoallowfortheareaofthetrainorothertrafficlikelytobeonthebridge,aswellastheareaofthestructureitself.OnlookingupmynotesIfoundthatmymemoryhadnotplayedmefalse.Thenextthingwasthf*tensionandsecondarymembers;maximumstressesallowed17,000and20,000tbpe~squareinch.Weweretaughttoallonnomorethan13,200thpersquareinchforliveloadsdud20000fordeadloads,hiyourarticletheyhaveallowedthedead-loadstresstomembersthataresubjecttoliveloids.Thenthetopchord,whichisexpectedtocarryaloadofSoootons,hasacrosssectionof711squareinches.Thisequalsaloadof11.ttonspersquareinch,or24,8001b,whichisalmosttwiceasmuchasweallowpersquareinchforbridgedesign.IknewofcoursethittherewasalittledifferencebetweentheEnglishandAmericanfactorsofsafety,butonlookingitupIfoundthitthedifferenceisnotworthspeakingof.Itwouldseem,bythenumberofbridgesandotherstructuresthatarecontinuallycollaps-ingoverthere,asthoughtherewasnooneinauthoritytoseethatthestandardisworkedto.However.lamgettingawayfromthesubject.Myobjectinwritingtoyouistoseeifthereisanychanceoftheexpressionsusedbeingnotquitecorrect,foritseemsincrediblethatanengineershouldallowsuchsmallmarginsofsafety.—Iam,etc.,Jas.McArthur,Jpn.Christchurch,16/10/07.[totheeditor]Sir,—ItseemstomethattheglowingaccountoftheresultsofDr.Beard'streat-mentofcancer,publishedinyourOctobernumber,shouldnotbeallowedtopasswithoutcriticism.Inthepresentstateofourkno\^-ledgesucharticlesdoalargeamountofharm,astheyencouragetheunfoitunatesufferersfromthisdeadlydiseasetoshrinkfrom"uhatistheonlycertaincure—earlyandextensiveremovalofthediseasedfart.ThereisnodoubtthatDr.Beardissincereinhisad\o-cacvofhispancreaticfermenttreatment,andthoroughlybelievesthathehasdiscoveredthelong-sought-forcure.Itmaybeso,buthehascertainlynotprovedityet.Ontheotherhandheisnotaphysician,andhehashadverylittleopportunitytoobtainclinicalexperienceofcancer.HeislectureronEmbryologyintheUniversityofEdin-burgh,andhasworkedouthis"cure"bylaboratorymethods.Thetreatmentofcan-cerbypancreaticfermenthasnowbeentriedhyalargenumberofcompetentmen.andthereportsonthewholearediscouraging.ItwastriedinthecancerwardoftheMiddle-sexhospital,andthereportstatesthatnoimprovementtookplaceinanyofthecases.IthasalsobeentriedbyLigertwood,YonI,eydei,Pusey,Campbell,LambelleandmanyotherswithoutanymarkedsuccessInallthesecasesthetreatmentwascarriedoutaccordingtoBeard'sdirections.Incon-nectionwithaU"cancercures"itmustnotbeforgottenthattherearemanyvarietiesotcancer,whichvaryenormouslyintheirrateofgrowthSometimes,e\enwithouttreatment,thereappearstobeconsiderableimprovementforatime,andthetumourbecomessmaller.Therehaveevenbeense\eralcasesreportedinwhichthecancer,aftergrowingforatime,seemedtodisappearentirely.Fromtimetotimevariousagentshavebeenlaudedas"cancercures"butnonehavestoodthetestofexperience.Coley'^fluid,Xrays,andradiumrayshaveeachhadtheirturn,and1henhavebeendiscardedSeveralcaseshavebeenreportedcuredbyeachoftheseagents,butthe\astmajorityofcasesshownoimprovement.SomayitbewithTrypsinandAmylopsinIhavetreatedsomecaseswithTrypsinandAmylopsinexactlyaccordingtoBeard'sdirections,andsomecertainlyseemedtoimproveforashorttime—butonlyforatime.Thereareseveralpotentpreparationsofbothfermentsonthemarket.Thefermentsaredestroyedat65°C—notF—butnoonewouldthinkofsterilisingthembyboiling,astheyareeasilysterilisedbypassingthemthroughaBerkefeldfilter.Itseemstomethatitisjustifiabletotrythetreatmentonthosecasesthataretoofaradvancedtoofferanyhopeofcurebyoperation,butthatitwouldbecriminaltowastetimeinearlycasesandsorobtheunfortunatesuffererofhisonlyhopeofcure.Icanonlyrepeatthat,atpresent,theonlyknowncureforcancerisearlyandwideremovilwiththeknife.—Iam,etc.,C.MackieBegg.M.D.,F.R.C.S..M.R.C.P(Ed.)Wellington,23/10/07.TThearticlereferredtobyDr.Beggwaspublishedintheinterestsofacommunitywhereinthedreadcancerscourgeisonlytooprevalent.Moreover,thewriterofthearticledealswithhissubjectinsoclearandinterest-ingamannerthatitcannotfailtoengagetheattentionofstudentsthroughoutthpDominion.—Ed.Progress].TheCancerScourge.TheUnitedStatesbuilt60,000automobilesin1906France55,000,England28,000,Germany22,000,1ta1y19,000,andBelgium12,000.In1901theUnitedStatesbuiltonly314cars,whileFrancebuilt23,711.TreePlantinginPennsylvania.Pittsburghasaprojectmhandforplanting2,000,000000treesinthebasinsoftheAlleghanyandMononga-helarivers,andthuscheckingthedisastrousfresheswhichannuallydestroypropertytothevalueofmillions.Ifthistaskisaccomplished,Pittsburgwillbeentitledtohighcreditasacreatorandconservatorofnaturalresourcesinvaluabletoalargeandimportantsectionofcountry,stretchingfromWesternNewYorkthroughPennsylvaniaandMarylandintoWestVirginiaInsolubleAdhesiveforEnvelopesandPostageStamps.Twosolutions,onefortheinnersideoftheenvelopeflap,andtheotherfortheplacewheretheflapisattached,thelatternottobetouchedwiththelips:30partsofcrystallisedchromicaciddissolvedin15-5partsofwaterandinabout15.5partsofstrongammonia,withabout10dropsofsulphuricacid.31partsofammonio-cupricsulphateandfourpartsoffinewhitepaper.Firstsolution,isinglassdissolvedinaceticacid1partacidto7water)at212deg.F.32ARTinLightingEffectaswellasdesignofacountryhouseismadepossiblebyusingour'Universal'AcetyleneLightingSystemwhichhasbeenastandardforfiveyears.NoOffensiveOdourAbsoluteSafetySimpleandEconomicalWriteforCatalogueandparticularstoN.Z.AcetyleneGasLightingCo.,Ltd.King'sChambers,Wellington,—andatChristchurchandDunedin.THETRADELIBERALLYDEALTWITH.'



Novemberi,[907.PROGRESS.TherehasrecentlyarrivedfromMinnea-polis,U.S.A.,totheorderofMr.XJ.Ible,oftheLowerHutt,Wellington,acompleteplantforthemanufactureofMiracleconcretebuildingblocks.Includedinthisplantareportablemouldsforcementpipes,andaconcretemixer.Mr.Iblereportsthateverythingisnowingoodworkingorder,andalargenumberofblocksofvarioussizesanddesignsfortheconstructionofhouses,stores,factories,andornamentalwalls,arenowbeingturnedout,andareonthemarketforpractical-purposebuildingmaterial.WeunderstandthatthereisalsoanotherMiracleplantabouttostartinAucklandattheworksofWilson'sPortlandCementCo.******RecentlyapeculiaraccidenthappenedononeoftheNewYorkferries.Alargetouringcarheadingthelineofvehiclesbeingtrans-portedwasallowedtostandontheslightlyinclineddeckoftheboatwithallbrakesreleased.Upontheentranceoftheboatintoitsslip,andjustafterthechauffeurhadstartedtheengine,theferrycollidedratherforciblywiththesideoftheslip,andthecar,fromitsowninertia,startedforthechaingatesacrossthefrontoftherunway.Severalpeoplewhowerestandinginfrontofthecarwerepushedoffintothewaterandonemanslightlyinjured.33PAYDAYWhatDoesitMeantoYOU?Nomatterwhatyourpositionmaybe,whetherday_laborerorofficeworker,ityouareinthatdiscouragedhneofmenwhogetthesamepittanceweekafterweekwithoutprospectofanythingbetter,itistimeyouappealedtotheInternationalCorre-spondenceSchoolsFor15\earstheyhavebeenqualifyingdissatisfiedworkersforbetterpositionsandhighersalaries.Nomatterwhatyourcircumstancesare,theywillqualifyYOUforabetterposition,ahighersalary,andcsafefuture.Thewayisplain,easy,andsureforearnestmenItputsyouundernoobligationtofindouthowwecanhelpyou.Simplymarkandmailthecouponbelow.Canyouaffordtoneglectanopportunityforadvancement*>InternationalCorrespondenceSchools•*Pleasesend,tree,yourDooklet,"1001StoriesofSue-**cess,"andexplain,withoutfurtherobligationonmy**part,howIcanqualifyforalargersalaryinthe**positionbeforewhichIhavemarkedX*tAdWriterArchitecttShow-CardWriterArchitectureDraft.*WindowTrimmerStructuralEngine.r*«CivilS.rvicoEx-ms.Contractor&Builder\u26660IllustratorForemenPlumber\u2666yOrnamentalDesignerCivilEngine.r*-MechanicalEngineerRRConstrue.Ena,•Mech.mcalDraftSurveyorForemanMachinistMiningEngineer*ElactnolEngineerChemist\u26660Elto.Mach.DesignerBookkeeper\u2666«PowerStationSupt.Stinographar£'Name,_\u2666*St.&No\u2666*CityState.*ICutouttheaboveCoupon,markIit,andposttoIJ.G.SMITH,4aDixonSt.,Wellington.I



Novemberi,1907PROGRESS.34GOODMONEY!EASYWORK!APPLICATIONSareinvitedforthepositionofTRAVELLING\u25a0t±REPRESENTATIVEfor"Progress."Liberaltermstoenergeticandcapableman.Applypersonally,orbyletter,toEDITOR,"PROGRESS,"CareofBaldwin&Rayward,71LambtonQuay,Wellington.+\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666+—\u25a0—+][WalterGeefc9Co.,;\u25a0(MANUFACTURERSOFf<'SeJf-CoilingRevolvingShatters,<•<IandVenetian&HollandBlindsJ»'|OFEVFRYDESCRIPTION]\<>Factory:QUINSTREET(offDixonStreet),WELLINGTON<><!•\u2666\u2666^\u2666\u2666\u2666\u2666\u2666\u2666^\u2666\u2666^^\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666^i
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