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oxhsust take8 place ; sud the perceutage et sireke te ho perferxned'dluriug Compression after the exbsust bas elossd. It will boreadily understood that a diagrani which will show so mucli muetnecesaarily éxhibit a groat doal more; for instance, when theeeeentric centre lin, le drawn from the centre et tho diagrani (i.e.,ef the crank shaftthrougli the desired cnt-off on thé are G or R,ou the sanie lino eau be feund sny travol of valve troni Jin, telOin., grsduatiug by quarters ; any îsp ef valve from Jin. te4i.graduating bv sî-xteenthe, snd any opeuîng of port trom
of ort- with thei by sixteenthe. Auy required epeuingOf PeeteortWh the remait travel sud lap et valve eau therefort bete Peint ef cut-off fixed upon. Te the designer efateam-euigi.es thoadiagramf is necosssrily et considerable value,f'r by its aid ho eau fiud the exact sizes et the ecceutries sud the

didefvaensu ebas graphie représentation et the effeet ofdfentlengtha of coeting-rod i pon the distribution efstéamn with any given amount ef lap sud lead, sud, per- con.tra,cal vie, the offecta ef different ameunts of lap sud lead. Foruse inl Classes the disgram, sheuld certaiuly &e engraved uponiste (the inventer himseît recommends sîste where a lîttîs extrac08t is ne Objeat), because linos eau b. clearly shown sud asreadily remnovod; the teacher, in fact, drawing the oceentric tethe exut size required sud atterwards the valve, thus giving auOcular dernenstratien et the value of the diagrani. The ordinaryCaIrdbeard set up in a noat box will, however, answcr sîl the pur.Poses ef the mochanje sud slide-valve designer withoutrequiringaly kuiowleds of mathomnatice, or, fer that matter, ef evén arith.
nietie thug;ras the scale je made for a stroko-line et lOin., sudh8ivie ntoO» parts, a little multiplication will be noces-!ary whou its apphied for asertaining thé distribution et steamlIn angines et any other stroke. ' This faet is net the least featureer menit in the inventien, for w. cannet doubt that if the side-
-valve were prperly uderstod. by those Who own or havecharge et angines, 'or even by those who make thons, greatiluprlovemeut sud a censequont eeonemy et fuel weuld be the ré-al W ith thia diagran sud tise seceasories which accompauylt, iueludibg the boek of instructions, ne eue eau tail te under-atand t ho working et the valve gear, while te those enigaged inthe Construction eon anns it is at once a rcsdy reekouer sud auuerning druhtmn

A serméwhat nevel way et arrauging the guide* fer serew-cuttlngl ve jutby Mr- W. R. Olivey, et Stormont-read,
aaeaoter.Ale' . Te the mandrel et a lathe ho fite a chuck,Ilaea abu uhé Ënth et su erdinary chuck sud the acrew et themaudebc "le .j- Ou the end of thia chuck is a 8erew the sauiemarze sud depth as that oni the mandrel, te tako on it sny et theether Chcs bolongingt h ah.Termidro hchuck -se tunued te receng tb hlateh eaidre hwhich cev a welo cylinder, ou the outeide et1 eut the aerew te b. cepied, leaving ou tbe chuck a rimte Cate h eoft ho cylinder. ohnhaving eut the screw tob. CPee nacnd f Th-on the fi o-ncyind etaY suitable métal lie fixes it for usePiret, b - aietiud chuck Îu either et thé followiug wsys:a sbot in 5 mall tud *uat lu front et the rima te fit jutea ale in the erd f thé cylind, in which case the cylinder isma e st long onlonght eh thé insides et either of the otherehueke when merew e acuswith the stud sud ain it-; or, secondly, by dispeusing.letting thse cyline rj frnogoer thse end et the firtmlioe Y uer projet j net treob bihre heehr ud he eh kept in positionebiate the e r sity beiug serewed on againet it. ToplVaeo te beesckt ofrmv the werk, tho cyllîldor eau bemlas sosn th appofe au and secured by suitable niesus,métha ait sce taplu int th chuek. A tramle et woed orguida biug a wl nit arth e guide sud the teol-boldor, tisethéd acen provided wit a ipt ulth grooves ofreet. ~ ~ ~ ~ ~ I otl luesdtu bviates thé necessity et aaild wor upo t a e gudid, au hén nade without teclip,sud ork pen uv e din ry rest. Th é tool-holder sud theguide are tspped witii thireada un"ininal hi hl g80 hatthe cn b adused o te ength required in accordancewitli thé WOrk. The *teol-helder le flatténed at the end tereceivo thse tool on to wblcb it is serewed se that thé cutter eaub. PlecOd. te eut au eutaide or inside eerew. Thé action is asfolle, 8 :--The cylinder la placed on thé chuck, the work beinpcee againet or on thé chuck in thé ordinary wsy. Théguide an thé tool-holder hoing placed lupin rpstin hladeci iplacod lu the serew.grooves on teh cylinder, sud thetolagaînait the werk te b. eperated ou. -As thé guide travelo lutise grOovée et the thr(sd the tool cute a similar thread on thsework, sud this le répeat,<j until thse eerew le fiuiahed. The eut.
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ter is either a single point or a chaser of the uane pitched sewas the guide. Ordinary chucks can be used with these arrange-
ments by dispensing with the rim on the baek of the chuck, sudputtiug the cylinder ou from the back and confining it by a screwor spriug. Fig. 1 is a plan, Fig. 2 a sectional view of chuck, andFig. 3 end elevation, showing hollow cylinder with screw te b.copied with guide and spring-clip. In these Figures A is theshuck, with screw B ; C, hollovi cylinder, on which is eut thethread to be copied ; D, frame of wood or metal, with ieot; E,guMe tapped with thresds, as shown, so as to be adjusted to thelength required; F, spring clip te mun iu tho groves of thescrew ; G, tool-holder tappd withi throads, as ahouw; s0 thatsanie eau be adjuusted te t he length required in accerdanco withthe work ; M, cntting-tool serewed or secured on te the fiattenod
end of the holder. The cutting-tool can b. fixed te work an out-side thread, as shown in Fig. 1, ou an musid. thread. The bol-low cylinder C, with the thread thereon te b. copied, is fixed onthe chuck A, as before described ; the work is thon acrewed upagainst or on the chuek A iu the osdinary way. The guide Èwith the spriug clip F, and also the tool-bolder G with theeutting-tool, H, is then brought inte position, as showu in Fige.1 sud 2, and as the guide E tavela in the grooves ef the thread,1the tool H cuts a live thread on the work, and this repeated ulntil
the serew is fiuished.

RTAx» CoL» BLAST IiRoN.-Cold-blast is rather utrougerthan het-blast iron, sud mixtures are rather stronger than simpleirous. This is the opinion et Bindon B. Stoney, C.E., snd thefollowing are the conclusions which the late Mr. Robert Stephen-sou deduced froml a series et experinsents on the transverse
strength et east-iron bars, made preparatory te the commence.meut ef the High Level Bridge at Newcastle: (1> Hot-blast laleu certain iu its resulta than coid-blast ; (2) mixtures of cold.bst are more uniferin than those of het-bsat ; (8) mixtures ethot sud cold-blast give thé béat results ; (4) simple samples donet run soolid as mixtures ; (5) simple saniples sometimes muntee bard aud sometimes tee soft for practical purposes. Promthese con clusions Mr. Steney sys : "H« aving regard te the tactthat het.blast ireu le uew in goueral use, sud that it seea teinpev seme kiuds ef iren-prbably thome et a hard nature-
the bee plant for the engineér te adopt la te specify the testwhc
he reluires the iren te stand, sud lot the founder ber the ras-
ponsibility et preducing the required rosuit."

FIjEBL-SAVING lNVENTIONS.-Among the American tuol-aaving
inventions are the following: A boiler advertised which saves
33 por cent ef fuel, a valve which saves 15 per cent, a governor
which saves 10 per cent, a eut-off wbieh saves 10 per cent, a grstawhiich saves 20 per cent, a metal packing which saves 12 per cent,sud a lubricater wliich saves 1 per cent ; total, 101 per cent.Combining sîl these imprevements, an englue would ru* iself,
sud produce a balance et fuel for cu]iuary purpeses!1
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