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DItILLS-FLA't' AND '1'WIST.

Differences o! opinion still est amongst mechanies, wlth
roférenceto tho relative merils of the fiat nut twist dirill. The
following abstract front the 1; Mechanics' Tool Book" b>' è1r.
W. B. 1harrison, sums up the case for the twist dirill. Perhiips
sarie faur rentiers eau show cause wiy tlio verdict slîould
not ho lu favour of the twist as agitinst te fuat dirill.

The machîne.matie twist tirills are fast supersetiing the fiat
dirill, anti where îlîey arc once iutroduceti into a miachine-
shah they are preferruti ta ail allier kinds. Let any mnt 'chaule
compare the cliffn', elje of the flat with tle twist tdrill, anti
the superiorît>' of tho latt"-r iîl bc apparent. 'l'lie fiat dirill
prescuts a .1crainfJ etige ta the nral ta ho penotrateti, Mlle
the twist dill lias a cttirîg angle wlîleh ver>' neari>' approaches
the fomni of the cutting etige of the latîte tool. %Wbcn tiieso
tools are used lu cast-iron it 18 observeti withs what v'ase anti

apitiity the twist dill penetrates, anti wheu uset in wrouglit-
Iran or brass, long anti cztcnded spiral chitps wili follow up
the twist.tirill groaves, siiowiiig Iliat L is indeeti a .'uivig toil;
whlen if the saine effort hc ruade with the flat drill lu the saine
material, na sncbi spiral chi1 is.tre the resuIt, rougi fragments
of the metal bring ,forr'ed off, whiclî shoaws that it is notliing
mare or less than the effet, of a .''a$Jproess. It requires
a iel>' manle tiat drill ta produce as truc anSI sinootti a liole
as eveit a badi>' matie twist drill %vill exuente.

We have always founti iL advanta'geous aunl eçonomicalto1
cnt up) bars of. inl. octagan steel into icugtlis of frotta six to
ciglît incites ati tlen turn up) the shautus and lit ta mue chuck
a dozen or two of' thesc pieces at -% thne, andi thon they are
ready litteti ta bu madte iîîlo drilIls %çleuever occasion roquires.
If the drills, are the sm',. of tbe steel, bbc>' shoulti bc, wlien
tirawii tiuwn aI tue forge, of an average lengtli of about ciglit
luchtes. 'fhls lenglh le a goati proportion andi better in
praclice thtan eitiier a longer or charter drill. If itho requireti
to make a round or twist drill, it le eonvenicnt to take one of
tiiese pioces anti tura the boily ho lthe size ant ien fashion it
ta suit tlue work

The fiat dlrill shoulti nat only ho tinat at the point but have
its body i>'sa fiat, sa thiat the chips or borings may bu carricti
arouni with the rotation ti te tirill, andtinmit ho granind lie.
tavoon ils skies anti the uetai whitch the poaint la peuetrating.
Tite culting point must bu made tim so as ta mare easily
penetate, andtinl process of wc'rking tlîis point muet be kept
thin anti sha.rp),otieriviso a ragscit hole teill bc the restit.
'fie form of the point of tîte dril1 should bc snob ttat the two
lincs shauld mecet ab 9001 or, whint le more explicit, exactly fit
the inner angle of tbe l'tting or try.squnrc, wiliich is au angle
of 90 -', or une-fet'rtlî of te circle. 'fherc is anotlieraidvantagu,
lu ..hîping the pointsý o! drills in titis way %vith the square; a
mcas.Lrenict from the body of the dillt ta tîne ans of tue
square. whien the Equare is applicti, irili give an index of tue
proportion of the linos of the point as regatrds tlieir equal
tcngth, anti this mnsurement is casil>' ascurranci hy lte vye.
Thi s exactness 15 important lu a gond cuttiug drill, as both
sitiesmust perforin theîr proportion of the work. 'fbu(1i#e'
angle ehout i meet the face at GOQ but a variation mny hb*
matie lu regard to Ibis accorâing ta te liartiness or aLlier
characteristics of the mutai ta ho ponctrated ; a ]iarder nichal
requiring less acutuness of cutting angle. WVhei thie drills air.-
duit anti arc grounti, lot tlic square hu applieti to ascortain the
fomin of point.

Atnather methoti of usiug the dill 15 to, insert the back or
ticat centre in the countcrsink nt the oud, anti hoiti IL fast
with a wreuch, anti apply it bo the work which ratates la the
latbe chiuck or sanie other fixture. These drills ina> con-
vonienti>' ho matie of bars of fiat steel about ciglit luches long
anti of n witl anti thickmtoss ta correspond withà the work.
The centre or cauntcrciuk whiclî la to enter the centre of the
lathe 8houlti bc matie large, so that thore ivili ho no danger of
its slipping omît of place if it shoulti ha founti necessary to
sligbthy turn the contre back, as is oflen doue to froc the drill
fraont chips. Wec have st-m cld files usoti for ttese drills, and
mIsa soon aid files clrawn dawn ta make cammon fiat diîlls,
but wc îauist express a licarty ccntcmnpt for such a slaveul>'
methati of protiucng a taul, whi. h idien matie may wel hob
regartieti with timgist by ev~mechanic of tiste wvho has an>'
pritie in the appoaraLcot or working of bis touts.

The step front the ohd.fashiancd flat drill 10 that of the in-
provedl twist drill, is anc o! the boldest îoaps la mechanical
science, anti may ho camparoti W a single stritie froin a booi or

au ignorant agit to the fiiiîd iimplenient of the eniiglhtoned
period. When we take a look at their forms and cunipare
tht lit, %- . ,ee at aglatceu the imperfections of the Ilht dril and
the Buperior qualities of the twist drill In the tint drill, ,; il
revolves in the muctai that It lias ta ponetrate, it a pur.
tion of the material before it b>' a direct action, rul>bing it off,
as it %vert, by t applieti power; the cutting Uip prcsenting
an edge at a riglit angle with the work. Csive a latho tool to
a rucclîanic, witli th- saine forin and angle, ta Il tirn ut> a
pieco of iron work, andi if ho understands the nature of tie
material lie is ta operate upan, lie Mill tlîraw the toci froin
Iiim as if yaon liad ofi'ered him a premneditatud insuit. lie
knows very weIl that Iherc is no IlcuL' in that forin of tooi.
It may, by a/,ra-iori, reduce the work uipon which it is eu.
ployed, but it will flot eut it. But give the Faume inichanie a
drill made iviti the ver' faine angle air cutting lip, andi l.e
Mill use iL in bis work with no feeling of a dutraction of ]lis
dignity. lie proiiably ncver gave a thouglit ta the e9'.-t of the~
forti o'f tic cuttimý etiges, as prcsented ta the resisting mnti.
Ho knawt the best shapi' of a gooti turning tout, aud lis
experience tells hlmi tliat te point of the instrument taus'
rua undter tue nietal like a wedge, and 1-U il oli' as the cutting
point ativances, and not sera1w itit a; by direct applied forI e
against the r,tî.eIeny ta'---not eutt ig cdge-of flie toot.

Show a twist drill lu the -vc hanie, andi compare the cnllting
angles of the twao isuaments, and lie %vill readuiy seu that ilhe
cuitting lip of the twist drill i.; aliost tue exact shape of his
well-rnade turniug toat. lit opcrntioîî lie wvill observe thaI,
iustead ot the abraded chip of the fla't dîrill, iL Mi![ ho a ci.-ai;
andi smooth-cut ribbaa of tite netal that is throwri up the
spîiral groaves of the drill as it pcnttrates into the mat-"ri:îl
Tfite peenhliar ativantages of the twiîst drill are Diot geDera liv
knQwu througbotit tue counitry , but wherc the>' are ouçc
introduceti tlîcy aie soon1 appreciaied, anti applie.d to thec ex-
claision of the fIat drill. Some of the ativantages of the ttwi5î
drill are that it Mill nlway.s br' -a bute tVint is pI rfécîiY
cylintirical, whereas t e fiat dill wult nt always do tistii.
case withi whiclm a twist drill cuts is anothi recoimentia
tion, andt ils strength, toniparcdti l thija of the tint dirill, is ti
anoilher gooti qualîty. lcn the twist drill is broken,' it eazu
bc casily put in ordLr at the grin-istonie, if it bias been îîrup)triy
male, and i vl1 opurate as %vell autd bc of the saine siixc as wlxeui
first employed.

Tite fiat drillisl quickly anti casily made'l. Tfite twist drill
reqîîires tuinte and sauie skilt ta fartai. The fist dtrill an Ije
matie larger b>' -lir.a'l.n' the cnttini, point 1»' m-ails of fic
forge lire, but the twit drill once mnade is a tool af a constant
sizi; it cannat ho culatr6et or reiuîceti wilhout epoiling it sc
Me sec why, la manir shopç wlîere miscellancoms work le dnuw',
the fiat drill lias the prefceouce, but iii shaps where c i~*
andl constant sizes of work are madie anti oxpedition i3a: re.
quisite, the twist drill ina> ho usc'l ta great auivantage-

witliu a few ycars tic mianufacture of twist drills bas
become an estalîlisheti business, andi an>' ont; wislîing sucb
drills can parchase théna nt the stores %iiere tools are îrcpt
anti sold. Sanie of tlîe drills inecase b>' the si';.s of the
wire gauge, sa that, the iîake matie 'viii fit the wire 1 wîrclîa>td
if sucb a fit slînuild bu ncetie. Tliey are also matie to iucreaise
b>' sixty.fotirlî of tîte inch, but as an improirement on liîoýe
sizes ire woul(l recommenti that thcy bu matie of siz'es lu.
cruasing b>' the leclmal divisionsq of the inch, or b>' tcitilis
anti hundrAdlls, &c.

Tite larger sizes of tizese drills as manuf.îclnrcd( have laper
slinks wlîich- are inscrted ln chîucks matie ta fit the lai lie, but
tlt~ sinaller sizes -are not thus madi, the shanks are of cyliu-
dric Il form, of the saine îeizz as the drill, anti as tht y vair
tinus sunali concentric chucks are neoee to holt icy wicu
useti for drilliug.«

If ti.- mechanie desires tu make a twist drill for lirusvif,
therc arc %wo melliods by whicli W accomnplisli it-by forging-
or by outtin.- it from the solid luttal .1 good dlrill iiiay be
formd by citht- rncthod. One thing must bc bornîe iu mind
if ton, littie twis. ;,e given, iL Mill approach too near ta te
flat drill anti Mvill b but little mare 21tuctive thtan that forcit,
white, on the other baud, if tou mucli twist bc given, ltht
cutting cdge precet Mill be toa acutc-br-aki'iz or crun-
bling away before the rcsisling metal. Some years agi,, s
mnuuf.±ctory cmploycd anc of its workmen ta make a set of
cast>' twist dillsm which were iuten(iud as standards ofsize for
thxe stries of tiales in a sewing machine; but unfortunatcly
he mochanie wlha made theni formeti thoin with, tan mucit
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twist, and flic constant iîrcaking of the titin cutting Uip and
the illicults of keepiîig thein ini oraier gave twist drilis t tend
replîle ii litat fiat.tory, anit tiîey were tlîrown allide %Vtc fier-
lic.i titis lis an instance of at fanit lo bu' gaîartiti againisf
licIter niake thiten too straight thait trio amarnilt twi"tedIf il 1w reqlatred to malte a drill front the soueal Lit let
the' neclîanic tarn a cyiinder of the size lie witihes fle dfrill,
anA thlen with a small rouid file cut out anti finish fle groovcs;
e%, must admît the round file is flot jiist the tool te do this

wlith ; a fiat file ivîtl round cIge.- lit botter, anad to prevent flic
fectit on ftl#' tint stisfiice frot spoiing flic sharp etigas of the
groovet wvliiclh are te bc îetained, it wiii bue nccsîgtsy te grind
tile fiat ,ides of flie file Ilpoil a grindrtoue tiil thte cuttinz
edge of theic ethle;i de.stoYed.

'l'ô foran na twist drill liy forging is, more dillicult. i t is
me-essary to forge a fiait blade tanilar te a fiait drill and thon

tîwiý,t fiais blade into tihe semîlaîîce ri.quired ; iacre, wiflî et
lic-lit liammer and careful blows, hatmimer the fwisted edges su

tuin they îîili la- ti ier dii nthe centrai Jane of the tool.
Th2Iis will give greater -;trengthî and at better drill, and, tu et

weli the centrai liste or cuttiîîg point muafs bc randu quitte
titin Bie catreful tu get the 1a'a'rl'at at tlic point of file drill
as lapon the body of tile drili. IVe mention titis as fhinomx-

pecrit'ncedl often leavo~ the peint -t w,,h,îitli no twist, like a
fiat drill.

Miîen thea' <li is forgeif there are twrt wîîya of finisiuiing if,
tal -11W tnrnizag if truc aind of a laroper size in the lathe, or
by rulànilng it auto a cg huit mailif or Ilend tool," whîcili le;
represced in thte iionexeti figure, and cousists of a cyliudcr
cf steei 'rîith a itofe natce ftroughi it of thec size tUait tlic drill

l'a tobeand %witl teutli catflupon the end of fli cylinder wilichl

as to bac presenteti for the eutrance of tile drill forging. Wl'ieu
time tool is tiens macle it as nictiy tcinperemi. To aise if, place
the forging for the drill in the chuck wherc if, is ho refnte
when used, titei holti the tout wifh a wrencli or ny couve.
nient mode of retaining it andi enter the point of tho drill as
it revolves i lit e chuck and forcibly press tlie drillint theli
aperture of filc mili The cutting teelit of the Ilmiii" will
furin lte drill cf «a truce cyiindrîcai forci. If may bc necessary
ta forra the flrging like n V a lit e pocint, s0 that if wiii re.îiiy
anal rentraliy 'nter the houe of the mille anti whiie it il; cutting
awa' lte surplus surface, oil must be silpplîed or tuec delicate
tirtit of lthe tool wili be tiestroyti. When tihe drill is thus

îzaas if terîned, renmo"e it lrom the lathe anti file il ni>
la' !at'fort '.ivscribed, ait(i tempor tir suit thse purpose for which
if is tiredeaf.

COPYISt3 NMXOt1IMi.

i"ig !i i;~ a Illaclie aiso eiatîleyt'dl for engraviîtg relief
1 nciaiioli" kt , eitîser tht itei e lis tite originial, or cil-

I laiget or reiuti- %'itli if straiglif tetnd cirî'et hites in varions'
cotttiiiatîoît, t aite bu proulit. ed 'Theî ilerî'nt nsatutres of lin-ts
aîc ferait, i sy tlie tas' tf change tfalmhe fartais (if witi
vary witî the desigalt lc be ttgravtai hue of tlt,'se wiî','ls le;
suîowî nintttetiii l:ie andu il t iil lae serît tuit b.aîrinzg
lapon if 0it the unielle'r ite i, et Steei hauint, tei wlîit Il mioti 1$t

tiînpatteui as the wte,'l revailiee, flic moin uf (ourst' î':ru'ing
iit lte ferais of tit-' %vlcei. ''Ie, movt'itiet is; thon trans.

t'îrreti front liteu armi -trr>'imtg the bteel poaintt, tliougit a ,et oif
lovera ta flie bar carr> imtg thte diaintt paoint, sutca'm rebttîtg oit
fl iutomie For ruiing tîraiglit Jutes flic tiiîaer rac'k, taitutvia
iu the etgraimg, is îiropti, ftrowing ont of gear hue( pmar-

ailî'irgraut îiticla fratsuanits motion lia flc îrarage 'Te lutter
le tii,' iloî'et1 liteu lv'fitbautd sidû of the traîna'. liy fîrunimg
the, ctak bîatile, sliown in flic engraving, mtionm ai; tmi)-rteif
flircugi the ga'.tring tîim. raîa.k anîd Jîiiin, 1t> tic :.lme rest
carryin, the diamnoral poinit botier, .înd et lie is; arawn uoen
tlieuailette. On tîtrnuug the lever ii flic oîîpaasite diection. flie
graver isrnasei ontloftfle ivit'. 'l'lie .iil restf is aroaîileti

wit a i-1acingfi-dwi lait bc giaduateut withthîe
titmst ivéty. lidng llkis, lsifiaIreviouiy oi

machina', are. itiaceti oit filc falame te regulale thue travel of thec
carrisage 'l'iick liaiicu inay bc produceti b>' giviug lie :;crew%
spinul. talion whh flic l tlerai motion of tiii' grae .'anl
cnte tiellty-fuurtl of a tmîruî. 'l'lte hUne~s aire thiî so citaaae
logetiter as tc ajapeatr as omit, butf uark lamtes imîay atise bu piro-
d u','a by lodin the cu.' tter bar wifiî iiot, aita tienis imtc'reazaiîtg
lthe pressure.

i]n colevingi relieis if is hset essary te miré' ta' a arriage tu
about, Ite iiidit' of tue mat tilnt, aînd tu conunect, it witit lthe
pautograaiti sltown in tite enmgravimtg Tlhe' steel point actiîata'd
iayftc design ita'iel, tenti tiet paarf of thse machtine trauisiistitig
the ntation titus naeiiete holic ste'i point, liave tu hc remnovet.I

Thse arigisi.ai is fizeti lpon a t ross plate below tite c'arntage,
in the pîosition iitdicatvt on lta' etigravimîg, and flie steel poinit
is thton carcfîiiy carrieti om'er ecit part oft'hli original, the
motion being franseferret flictu diamoîtt îtoir.t.

rThe htorizontl spinîlie ut the catrriaz.g tu wticit the originsal
is secureti carries nt one endi a ratchef wheei andi t'raik, andt
b>y titis comtbinatiot f lie pioints arc 5iiifftd titrougli tu staice
ofone Uine, so ats tu occupy fresis grouutid. lu retiuc'iîg or
enilargimtg original8, a suilable conniexion is tsade i)efa ceii te
carrnge anA~ flie pantograpth.

lu fornsing straiguit aend curetid or wvy lincss, a dticgn
i.ei of' flic requmred, patternii leti in the posmitioni sbown,

and olseratus as aIrcatty tiescribeti. Fig. 7 is a machine và-
peciaul>' ibitenuict for cireniar ;mud ovai wcork, anti Fig. G is

WVc illustiate oit pages, 19G and 197, froin, Pen'-aaa.erinv, a titis reductions or ciar.reme.nts cati bu matie, tay 'f ma aid or
cumber of diffé'rent machîines designed and consfriii-ted lay 31r. flic îaarito.Lgr.tlîit attaciieti to the instrumuent, and of wiit Fig.
Ferdimnand Lot;, of Ottetibis, for flie use of engraversz, aenti 8 is a diagrama showçing tihe .arrangcmaeunt
haiig a very widc range ot' application, as tise> arc infended
for file production ot' liait engraving, protiucing enlargcd or
reitced f4c-simie copies, wçater marks for bank-notes, bonds, i~ AiF~lE X TIEt
&c., anîd for tnaking; copies of reliefs of ail kinds. Fig. 1 is CRETRAN ONA
lier t'illiplest, loran shown, anti is intcnded for enagraving smailPAE
circleR. Thse gra"ctr is moficted on a tint carricti upon a fine AT.i
icrew, anti the instrument is attached te a brackcft upon the The stutieît will carefully examine anti dlir flie figurer
fraîne. Fig. 'Z' is silliply a tuling machine, consisting of two laid down on thîî plate: tlîvy are of' grent, value, andm ut'ten
t-d suppàrts varrying a frame, upon whiclà slidcs a saddle, and employed for maîîy prattîcai anal usefaîl purpuse.Ç Th'e e'x-
en tt is placei a catrnage travelling transvursely and countecteti ercise will aiso give freedoin tu tihe hant ir iii îing t pivrerai,
illm thse eaica 2, that terminates in a dise 6, and a crank cotnpas';es, andi Equare; w.liicli articles lîrovide, %vith two os

haudie. Tltc distance aparf oi the Unes engravetl can bc thrc sets, squares or templefa matie of any Iiîd of bard woodf,
reguiated cxactly by tuinn the Lanudit âgatinst flice dise which a piecei of' intiia.rubber ta crase Uines, andi soute pavmer. YAu
is grevtuitcd. 17issaction vaiuses tlic carrnage tu traverae, anti are tiow prepireti to drawi thte first problent.
mvilh if the diamond pîoint 9 employed te forain thse lnes uapon Fig. 1, .vliicli is tvo.-qtiares placed in aiucia a poitio'î a, to
thea stofle1 t. -aii1 be noticcul that, the ain carryving tihe graver ale tino octagrtns, lîaving eiglit sidu's ecdi '1lh, coirapa-ses

file-tlpon il a smali clip. useti for holding siiet' te regulatte arc tiot te bu useti in this jîroblemn, it bein, (lotir meu' la mare
tLe prç:,ýire xented 't»' the graver lapon the stonc, se tient qîmick'ly and meatly wiîhcut. Yoî %vil] notice tlt* T1 square tendi
deeper nti tiiker lines cati lie cut aft wîll, wilii nt the ethter f; flcti ;e 5 thse former, of course, is uinderstood, amnd, no
t-tio et fari is abalanceweight, bysbifting wia'hfe int! dcuhfb, flic ltatter-if being aimply flie diazonal cnt thrmigli
'ý-auised le rise, anal hpress more lighfly on thse stone. Tino îwo corners of aa'qtuare."%Commn-ec front flie etge oft'y ur

tp, ,arc ltlaeed oi flie principal bar of the fratre, te rc. drawin- boardi, nut ilaake fwo Mides cf a square, nny zi'ze, say
gulame flie distantce tbromigi whir'i the liner, are cul Fig. 3 A B IC ;'then willi 45, one of ils sidtka against the T squaire,

shjsa mure cemîalicaticd machine for engraving reliefs. 1drawv C A - thi ltavattg tut et A. gives a direction tu fornit flie
Str-liglit line.ç, cil lier pamraliel or imterserfing ecdi other at any 1otîter two -ices. Now re"verse 4.-, ifs upiter su tirtinbt the
'tisiteti -agle, as well as ivavc or zig.zag lincs, tnd Pig 'I square Draw a beu frotie It, cîîfting the diagonal lit 1) tit
îbûwvs a 1 ircular ulividiu, .îpparalus ust'd in connexion vrith gives a centre, througi wvhiciî draw a perpendielar. Let A F
Fig. 3 equal A B; through F square up a line, cîîftiîîg bofh sides o!

ici>', 1876.1
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fi( sqtrc, thus giving points fu foi ii flic sctanîi Fquarc. equai f0 Il 1). The eçale Mnay bu 6 inches and 2j, or f2 nndi
'I'liq il;o.' as niay bu' sceiî, by kee-iîîiig tige long pstie of 15 5 juc, andi 60 ou.

iigainsf flic Y1 squatre 'rite prolcni i; now Iomupl- t.', suai g, F'ig. 10. exliibits a intfhod by îvlieli the segmtient of ai cis i--.,
:îs finit stated, tn'u eqilal eqlliarcs, luiai 111o two ottîîgoîîs, Ilîoîver large, niay li- lound, the e-tre uinktoîtu or tusa.
witiouit naring the compat;rvs. You %%ill fotiçu that fruiii le tu taumiii.. Let 1) A L lic the ehord , ilvide 1) E~ loto two equal
'lit! utjiei'c si fi. of fti btîjîuure iN. a distantîeu b: wlh Il fu set a parts, draw flc pî'rpcndî.ular A If. Let tis lieflic givq1à n,..
gaugi' flint wîli forn tilt Oc fagol., tîîuîî1îly b.% tiniil, it aiuîng li)mî thui quadrant A B C, wlit iu lvide into any nuinlier uîi

flsilsofitpicce (Pl tilniber, ifs >qiar. Iîtivi; vqial fi, one of costa part,saytive , aso dîvide A U ioto tho satne nnibr

Fig. 2. Ibis iii l'asied flit Ilîxagtolî. îîlti. fi i, a ligure' iavîug eqluai parts. 'l'lieu draw lisses to colrrespondl witli the uun.-u,
j ix eqîîal Fidt s, ami vîll also bc prurihctI snii là mre~ neatly mnade in file quiadranît, tue lîciglit8 of whiiclî transfu'r, îibu,

aînd quitly witlîott tii, lise of CunîjPasi '. Tu tw.Nctt flise gi% ing poiants tu frat o tilt cniri c. i lus Miay bcuite b>' bendlln:
figur. , file teniplet intirked Gig againsi the Pcquare xviiI bu- a.- a lait] agaiîist nails faxed ln tlic points. Thid priticiple fur
quirtul, whielh May Lie useed for variotis plirposes. 'l'lie nictlîod finding sweeps or curves bei,~ liotli iieat and correct, and fat
for ainking il is very sinitle, as ma i> -u eni iii fil, uiîer Ipreférable f0 the msuai aneflod of straiglît.edges and erti..
corner of thc plafc to tlîc riglit. WVherc a perpcndicular is piicces, wlîic)î arc gcerally adopted fut sueli puirposes

(Idrw, set the compaisses to aaiy dlibtance, su>' A B ; draw a j
circle, and iiiterisoct it front Bl wiitli tue saine raius; then Pi.ATF 2.-ie Ce;Ts I'N CÀAliENTRa.
square over C D). This lieiiîg rî'ady, c'ommne spain f'rom the
edge of the board ani square up) A B. 'lake ally point, sa> Ili tlîc absen, c f any fiizcd jîrinciple, it would bic ianpo.
D , Pquare out a lise. Naît suie waak 1) C cqiîal tu one sible to ue,.cute %iorks whert tiie gronu plani inakes flic rigiit,
side of flic hexagoîî , filet), %viil flie Ti square agaianst flic cuge acnte, ami obtuse rugies, flie rides of wilicl incline frontî a
offlic bjoard, aaîd the tteanjîlct 6il> in its presuait jlî>ition, draw% perpeiidicular. This probuî'm lisalwa«yg prcseiited the greatt.î
C A ,rcvcrse 60, aîî< dmaw C B. l'oints arc aioî obtainced to difliculty tu tlite carleenter, joinu'r, ami inasoîî, %%ho, in tlîuîr
dmaw tige ofiier two sides, and b% alrawiog a fine Ilirougi. 1), practical uxulî-rielce, have long fuit tige Want of a 8Ytituni toy
file oflier pont are given to comlplete tlic figure. whiehi wood or stolie could bu eut witli siacl prcî'ion as ta

Fig. 4. Trus IlsSi'SDicti.Ait oit Rit.iîT AN(î.. -Tis cain 1'- exactly answer flic purjlosc iotendud. 'l'lie solution of tfins
doenc off.hand and torrest1y %vtit a two.foot rile. F'ortxampîe, will bc clearly iilusfrated in a torougli and prat tical niauîîc:r.

5UIIIoSA 13tuecilg ofa bordod i isrcqîire Them flifrst cxanipic ivi show the buvels which prodaice fle
et lise across ifs surfacea tliat shah li bct a riglit anlîge witlî tilt-' dits for the wotk. To niake this .. lcarly understood, filec
edge. TEakc ny point, t-ay A , daiw a lise at nuy angle, sa>' iopper wil at once convey tîc Mdea, the groaîîîd plaon of whiîh
A C ;iay, the ruIe on and mark an>' number of ioches, se>' 5; i8 scun rit Fig. i. T'liargc squarc represeof s ftic upitr

f len make C B five incelieît, extcnd flc fine, and makc IB 1) edges, and tlîc sniall its base. A fine drawn froi tlic sniall
mensurc fen ioches. 'l'liu A D is the perîaendicular requireid. square, cuttiiag at B, dctermiocs a point fromn whicli tie side

Fig. 5 illustrates a eulbrated problein ou proplortions, or ceid must inclioe. Suppose 2 A lic the given iicig-lit. Noiî
meaniog tic comparative relation ut an>' one tissai; to aricthet. join A B. This donc, wc have tlie exact ceevation oi a sit
This nay bc ieftt ninderstooui by supîjosing tlic squiarc A to or end. You perceive that flic upper cdge is square, aod tilt

reîîrescnt tlic end of a picce ut tiînibr, iu(lt8 of whîiciinust lic bevel at B shows tue lowcr edge, but in uaaariy cases bofl arut:
rcduced iii order to have its cnd A one-lialf flic preseot sizc. square, as they shouid bc in picparing ftle work. Tlhis is miu-
'l'lie answer nia' lic gi'cn in tfis svay: Draw file lise B U; tioncd because it i8 fthc custoîn of sortie t. lievel fl icîgu',
flets faite D for centre, and for radius, a circle touciîing tige then appi>' a square across it for the purpouse of t'andiîiq filt

Unejus mae, nd uttng Digivng pont o podu. c Fdirection of only one cut. To sa>' the iuast of tii, il is bathf
whicjisnau og-andth cuttiof BA.gvo oit poue uoaîucessary and shoveniy. Thc propcr methoul f0 (Io fuis îsiif

Fig. 6 furthet iBlustrates proportion iii round bodies, such 1) î catisess, is sven et Fig. 3, whcrc tîce fitt B C is ýgk'eu as a
a cylioder or a coîin. For exainple, let A lie the lius,- of a hase, and A iB made to incline the saine us A B uns Fig. 1.
cylier, and iti.q nuît required fi> prodiue anofuier tîvjcc the Then anywlierc ou Il C, say P, square dowo a lise, cuit titig ai
tzize; draw flic quadirant in0.A, tlie cioi'd of wliich is tue radius IL. <Vou wili notice that A B iscextended.> àlite B S Eqiiar,
of B, givîmg i once the sinswer required. svth il A inow taite l> for centre, and for radius a carele fou. II.

Fig7 rpreent flc hlf-valor cru-elips. te iosting tha. linc Bl %P ami cut tîog nt E ; joi E 11, and in tihuigls
Fig7 rjlrsens fuc ial-ovl o sci-ciîpe. licaiistthe bevel is scen for tlic edge of the stuil. WVe noie %vaut a

b ea ifu of ail cir ve'cs. 'rh o sc w lio a re u a u aiin fed w h t e b e ve to e u t th c sid es o r n d s. A sgaîi si :la e P for a e ntre,
flie ternis usd in describang flic diagruans. 'Flic ulne A B is Ni ; join N Il tus producig the lieel ut., for the sies aiicahled tile major axis. and flic pcrliunuicuiar S N tic anitior ends. 'l'le stori is nute conipletc, as fatr as tiiu draîîing- as
aîxis. Tue ligure niuy bu riaiily drawii wifli a piece of liien concerned. 'Vo test tuis iii a priîcticai way wiil Laite but a

thelor fine twiue, aîîd two pinas, by filt- tollowîiîg met hod *fcw minutes. MNake oaîe cuit thîrougli a picce of boardl b>' flac
TaeAI for r'uiiuiz, uit N for cciiitre; îajfcr-sc"t uie ulîreaai, înetbod given ; bring the two pic.,-es togettier, tlicli wtill ,iit

or finae twsiaie, nauor axis af 2 tiaud 3; stick ins in fiesu pintaîs;, flic side aîîd eiîd. These must stanud on tuîc giveai slope, uniI uid fie ftai enda of tlicflireui f0 thiaf iu a ; bring it rounod 2. tie angle perfectl>' tquare; if otlîerwis' flic work as noi
paut fliv inigvr of filc left iîaad un -. si- Liku tue pencil and u'orrect. Fig. 2 la simopî' ititended for tUecesafioai of Fig 1.
.1 rceli t le thircaul witli ifs pboiant toau'haiag N ; fliei sweei) tue OJur iicxt illustrauion ias simiarto 0flat alrcady due, stiti.jcurve. j'aie or euit a nofel in flic peici in oruier f0 i.e.p flae tubs dîfferetiie-tlie cornkers arc requircd f0 bic milred. 'riis

flirtad fr-ni >Iiîli,isig. Ilflihe ellipîse is large, lise ai îiece of fine lasuen at Fig. 4 wbilui is the~ plan. You will nofit e flic liae
ss're-ol.u'ris file liest. Tu'le aiictliod giveln wvlit b i fouu dnî,w, froan flic buffoni of thc' L'ox, cuaffing ifs ripper ecai

nut oaîly qiaicit, liat correct anud cofirely practital. e . un * Suppose tiiet 2 C is flic givtn lacigia, flau 1B C as the
I' ig. 8 $Ed0O.ub MEJarID .- Let C K bua gîven distanuc n wiiltl o! thc sîdes c nds. Wuc a'ill iow land flic cuis lur

L P o gis i liviglit. 'l'ake tie bf aiglit-edge front Lue endi cf iliese. aînd also flic buel for tlîe edge of flic stufi. Commiienice
flis set off 2 4 sa> eqîiel C L, anulogan su' pfî :1 3 fo eqcaai L P, b>' makiaîg the drawiag on a b. nid.. scuai et Fig. . he fine
mîcîs la>' flac stiaigla cuige t n rite lie C K, wiifl 2 ai C, fîcai, L D repretcaifts ifs cdgc, abute wlicl, se>' tlarce or four mii his.
wifl til e I'l.'ilu or ancii>mistruiinat, mgtke ai numbfer of ruais oit a gauge or peaicil fii! as A i.. then flirougli B; dlaY
pintas. ail1 of wlaich lail bu ilu flic uune, liy moviig flime il i to tige saine angle as tissat cf Fig. -i, uai cuffaug fie edge

straiglat t-.i".*, mini ket paaag -i on rite hU 1. P, and .3 umi tlîe L D ; noît square up Il Va ic fornîs filc riguit, angte A B '
line C K. 7tlîis biseet, minai draw filic Mitre i1 8 - themi ami>'wlire on A 1..

F'i>t !b asai b>' as lith tit suIech îîîîy ocf:.goo mu>' bu sa>' II, !zquare iii a lie cuatming at fi amai uI; take 1' foi cenatre
obLuaiiia'ai srh griot liât a', f1iazquar e inig g'c 'lle foliow- and for radiai, a v'ira la. fouelaaug fhlisshe Il Il, anad cuafii aijing isthi m.'alioui: Lut A 1 b lih rca' luches, striut flac pi ruen-.1; anid 3 L', juin 1-l Il, coul la fli angle i% serhi tilt' bcael %%fiic!,
di -ular A Iflj i hches Front C airai , lîîcfaougli Il . Nows -ives filc- nuître cii flic cdgu of flic stiail . and la> jomonie -N Il

supseil u.fne siui, of a sqaîre, -a>% 35 fuet , draw flic lier- wc have the lievel fa appjl>' ou flic face oI tlae stilif titis, giiug
pumîdaculua B b, îtlicl is amie .side ao! file ot lagon lis aima>' the eut>. fur flic saîtes amii endas of ftie work. *lice simiflh.ai
lie proircai ly refera iog f0 Fig. 1, wherî' B C corrcsîlood us'tiî and utilif>' off lus beautiful syPitean muîst bic scîf-evudent, agit!
similur icI fersa t Fig. 9, and onte side, t he octagon bcbng may bce reliud on for uver>' dezscription cf work wii incliners
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(romn a perpendiruint. 'rite student could uot do better thît» siglit 'Uiiting is intt'ntleî to Stili ftlrthi iiiprove flic Steel
,zive it a practical test nt onee. F or exainfple, draw file flle» for such fi>»' pqirposî's as razord, knives, si.is8or8, and gent'ral
Ht B C tw n othi.r angle thail is 1 ,resent îîo..tion thon fiu i'Utlhry Bol»à Ipoceçtsus are' oniiucted. ainittst tlic ioat
file lor'vels for the oits b>' til( metlio( just giveil. Nowv tuke al deafî'ning noise, the il %%huffT" Il whuiT " of thie bteain.hammrn
piii'i of rtuff, îiaralitl in %n idi0 and any tliickîîcss nmark file .bein,-, one> of the> souiidt-s %licth strIkes evt>ry straiigcr wiîo
mitre on its cilge, aitzo tile direttion of tiie cut on file face;- enter> shfieiiod hy rondi or rail, by day or iiigiit. Laîrge
'h'nt mîîke 0' dit tlirough tic» Unes; îunî briiig file twVo l>ics hl.ne~rol arc fit8tielCt to linge lengthS Of tituber. l'ilere are
tuigetltvr 'lhe miitre wvill be Iperfect, and fic» bitts inclinie te to it;" and i forge' liiners, precîseiy alike, ext ept dotii
tii» exact augl tru qîiired, aiid at the' saine tinieu tii», tîvo Jiieris 1 Ihle forge ar> ieavit'i andi larger l'lie hiumilier is of lioni
-xili înîike tlot, riglut angle A R V. Yu vsîll notice tliat tie %vitil it piecv of liard comnpos'iteî mutai fastetied on thut>iiller
b.-% ie; raî bc st frmaî tii» edgt of thle drawing board 1, D. 1 rart wiert' it strik.'s the' steel Water i, keît îîonring On thie
Fig 5 ks simpiy iuhîî,iLd go situei th> clevation of the> vork. -fraMe 1.7or71 to k1;i it Cool. Tlhe wV inkinaml t3ki[fully guides

flic steel uuidtr tilt buanier, înovîuog it dexteroiîsly se thot the
biov ' 8haîli bc oveniy dilitributed over tiie wiîoic surface. A
nuilber of bars are welded together îvhen nîecssary. A forge

SHEFFIELI > slE)EL i'VS iANUIeACTUItE AND U.SES. liaimenr clelivers about 150 sincîkes lier mnuteî, andi a tilt-
luiînim-r tiwice as rnaiv. AHil îiageiubie illasses of steel ar>

Bessemetr steel is the> îaot modtera invenition o, an>' nagni- sut-l'j"cîî'î te tiie tilt aîîd fi rgu haiîîers, to get fileta to th>
tuite It %vas> thle inventioui of %tIr. Ilenry Behienter, one> of' rcqiit*u siz-t anti 'onsisten' v'. F'or very largu work tile
ilit xaost renliarkablu' men ( f tliis lige il, tiit' dupartnîelnt Of rNasiiîyti hînmi'er i ust'd iiiis woiideriul iîiviitioii lias

appi'i ars -li'> test'îersulot.i steatuit'r, to obviait>son. ben' productive (of u.raîîî resîîlti in steel. 'l'lie prîît, iplidî
ic iîc' i Vii»t'iînil passange, beinig fois latutt ditcovel'y i hu>o vr'l kîiowîî to reuîire explanatiozi, ilis tic steel-%%urkera

Ile» jroccss ac'colanplislîos muet wondcrtfut resuits, anid, I1ke have cuiiltt '-omîîîand ot'or tihe montr, regulatttig its bluw
ail rvally grozit discoverit's, is excecdingiy simple. 1"ormerly to niceiy as to ni ik> a two ton delivery t ratk a miot or coin.
the ftnie rtutired, for nuaking bat sttetl, re£koning front th> prers' a migiity weiglît ofutai.
fniet' lien t %vus put iîîîo flic fuirnace tilt it iwîI cool eiioligii 'J'licefil suteel traude is fle backboiie tif lfaliamslîire
to î.uki out, vas froni lifteen to twî'iity dayp, atoll theu alother industre S4heffield bwt'ard by lier steel ù- 'n more thanî by
tiorce hiourd wcrec riuliirùd, go change tic bar into enst lier -I plate. i.'ouch SIieffieldlerd on tua jioivt, and >'ou de

isttel ly thle 11uîîtsinaî procûýs. Nowv, baviiîg looked iiost -grievotisiy oflieid tlorin 'l'ly have t ertainly 8howii a
ou tiîat Ilicture, look ou tii. By tiie Iessenner procesit crîde rcnjark-ible intu'grity in kcî'ping lip the> quality of tiletir article,
iron eau b» chiangedl luitO stteel ini twelity ciglit lîoîrs. l'ie» l'lie nanuifactîirers have consented to li)se contratt, iii uot Fà

jii'oî.ýs miay bu brielly îiescriboci,as iv» have oset it r»îîcatedly, feiv profitable m:îrktt, rallier tilitn stippI> au article titiller-
fle labt oc.casioni beîig %witen tiie Grand Dîiku ( onstantine of louat tile trne SIIili standard. 'l'tic produoction of steel

titus-îa aud suit» teere nt th> ('yctops Woirks. '['le, ilitîstriot for touls, cutlery, sprînge, nieed»'>, liens, %vire, fils, sawsl
visîtors weril as nuiclî aiîiazed at tii» Bve>ewtr proces> of etc , etc- , w.is for a lonîg tii»» thie stapie grade of Sidfieldp and
makiîig steel as at -ttlvtlliug thiey saiv in t! ese vast establiAh. is stili foilowed by ail tic» ieadîng firrns. 'l'h» more modotrnt
niclits. A vt'ss'.i ot strong boîler-piatq , oval-,qhaped, is lintît braîîciî of tI» isteel traite 1'> flic %vorkiiig of laige masses aiid
with a powdertî stone caiied 'ai t.', fouiîd i ile iie iigli. forgings lur sîîi.ciîul purposes, for wiih steel lias oniy reî'eitly
tîorliooi of h ~effield At tule toi> of the> voe'>i'l tiere id au, cointeîîîîo fav'or. AllIll iivorld knotvg iiov '1itffiu'ld steel
ape'rture for p.uring tlic inetal in aîîd ont , at tic bottoin tvoirks in> touis and< eutlery, but ail flie world doci8 not know
ther» are inscrte.d sevun tiiycrcs of lire-Clay, cadi liat iig thaît, when crinîolineî vas iii fasliion 'ýlieflieId supplild th> lvre
lu'eii foles li it, and tirouiîl tue'» -:î biast froiji tiie eniigne iii %wlie tiit- laies.' encased tlieuiselve>. l'or a lonîg tii»»
etiter>. This vessel, tiîoîgiî it coiitaiîîs several tous, of îîîetai Slielhlull produceu ail tIie crinoinei steel Ébîat %vas useui -- 1 lie
iscoti.structt»d so tlîat it %vill reailily se. iîîg ab'out in aîiy nonuifact tire. ever» as far iîack as twenty year> ugo, being

dîtreticit rqiiredl lu is first titorougilty hecateti uiuh Coke about i 2,9 110 tonts 1jer year F"rance, Cîtronluny, anti Amuerica
fuel. l'ie» pli; iron lins' bocouî meltî'd ini au a ljoiilif fuîiucc', lîtaiîie i'oiîîetitors, but tii»> dtit flot soriousiy iiiiiinisii file
and tli> converter (the veset alitti to) 'iS tUîrilu( 011 Uvii Ont'onlnt It Wli VXPOrtedi iii Varions stiapesL, froîti taW Steel to
suIe, anul tii irou poion dh in tiarotîgit tic aperture at tilt- toi) tii», mnudc-up shirts, to tii»varions kiuîgdu'> on tlic C..ontinenît.
'l'lie coînverger il; ii»» righied, and) tic bla>t baviuig bei'n tv tiie coloîîieo and, indeul, to every portion of tic ciu'iiized
turneil <ie into the interiur throii tilt- loles la tht> bîîttoui, a wtîi id, anîd t» not a fviw of those parti, of whîlii sydtîy Smnithi
tuost, powerfîîi comabustionî talies pîlace 'l'hie l'ire, iiicreasiuig fl~rb i» fishiionable attire ais Il a judicious mnixti»> of
iii initeiîsaty, causes; a1 serles of miniature exlp!osiotis uf sioark-, featiierS 8n1) UOtlmuî'." 'i'hîeSe p1rimitive iiSter> ('ar» t» cri-
alti glanimez ; iwhiîle a very liai» antd beîutituii lîglit iliumîiiates iioiines-at ail evelit>, tîrinoiinces cameo to theus. 'l'h» grecaf
tile lîîîildiug. ''liu tiie vt!ssel is swung dowçn again, nitd the stet i-peu trade, for wii hl Birminghiam lias a splendid ospeci-
ilioltei mueta] shoots forft a siiower of brilliaîît sparks, vvhich nuity, is largocly itidubted te Shleffieldl Ail the» raiv inatocriai

liat". ail tii>' beauty of tic rtkCS on '10 inconsidetable ecaie. is inade lt '-l. ftieId, tIi» quaîîfity lier aîîîuu ctaclltog te
Ti'iediillerent colors andl Mondes> bieuiding togelii..r inikie thttlous.înds of tons. Howv îîany pens would a ton of steel
spectacle unost attractive te iL.» speetator, suauiig on on> make 't P'eople ask -Wliere dIo ail th> pins go to ? It wonid
id leIar of danîger The» n orkmîiî, %wateliiiig, for tiie moment bc quitte as iît .rusting to know i.vhere al] the> pens go to.

ibut flic nst'tai ipe, gives the» signai, tiie vessel ks tîled i 'l'lie tvire iniifacture is one of fic» xnost mnterusting i»
forvr-:u, andc hi, puits in chiarcoui pîg iron, contninting tlic steel. For the general kinils of %vire the ste'el, liavimig bt>on

r(e-huîrtt portion of carbon. 'T'his t Lrbou combines with ticil "sofcs'aed,' is rediced b>' roiig f0 a quart'-r of an minc iii
iuitýsofnioltun Meta[, tu'liicii tii» bucoinies steul. 'l'h» work tiiickiiess; it id> furtiier reducced by being drawn througli dies,
bting fiisbt'd, the liessemer steel is rua out, iîonre iiito a griuiuating iii si't doivn to file fiiencs> of Joir. From tointion
large taie, anti ahterwardls delbosîtud in th> iugot, monids, teire tIie cog-whovlî"t>us US» wî atclies and ciock s are made;
awaitîîîg tie uses to %% hîcl it is to bc applied. i iut tile finest, of joii-tier eten titan th> hanman Juir- is the>

Defore steeli cati fairty b» mie into ctIery, tools, or tiie J watv'h motion-trire it> pricoc> in wuiglit excet; tmat, of
ratriiius cthetr articles for whiich it is; îseîl, il; undergocc tic golul A sinîgle ponîîd Iveiglit wiii produce a lciîgth of nearly
Pr)ceqse of roiiing or tiiting, both of whiich i'e bavec fre- a ine rniles. 'l'hie» ther» is steelI for ladies' istays ni shîph
qulentiY bec»i inuch iutiested t» watclî. ln roliing, wvorkmien stays, for teis'grapli wire, and) for flic strands of cnhies, aîîd
1118Y b» >%ueu pnlling tiie red-liot bals of steel out of th> for countless otlc'r îîirhioscs, iticiudiig necdIes, of which
furrince, using itou pimcer> fur tht'- purpose;. L.arge> rolit>rs, -,,ooo îîsay bu had %vrapp»)d up in a packet to iarry in yoîîr
t'voiving by s;teatî.iowvr, receiv"' tic bars, ilîicli, passing n'aistcoat; po#-ket; steel zurings fir wattclie.s, steel rtbs for tiie

llîrouglî wti a pi'cuiizr iissif tiie! reioenteil tut> squeevang, fraine woer'. of timnbru'ilas ansd parasols, and teul %vire rope.
bave fic» pores of tiit. steel closedi andl tlieh a îi.ore îîerft'ct 'l'lie lqtt'rt is nont a ver>' i mporat braut ha of mianuîfacture ; a1

gMin. At <'achu ride of the» rotIers standIts a Nvorkmnan to furn rap» of %vire, strand ution ttrand, containg thirty-sîx thîck-
the bar afteî if bas passed between thelmu. Tlie stuel is roled nusses of ste'el, is 1iglier and more, clastic, as w cil as 8troîîger,

mbit tint shcets for saws, isovtls, îîate, 'i ait articles whu'hi than mron roie>.
liave» a broa'i surface, and into.circular rouis for %vire, necdlu.s, 'l'h»e second or heavy branech of fic Shefilid steel tradte i s
and similar articles, 'l'h» tilting Iproess is sinipiy hamîner. that in w'hîcl thii»îost reli rkabic dtevcloîîmcnt )las take»
Itlg, but as uowv conuuted at the greaf sv»rks is a %triking place yt is nlot so liable to fiuctîuatîoîît as tht> ligbter brancher.
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No freak, Of lasiiit--as when critoline gues out-cans suuidcnily icngth hi, initer sent Join to G1asý,o% ir 1754, %?ien hie wt
raili but exîlaîguisa an enltire 1'ranca Not, a sinigle trav'elier b>' eigiateen y'ears of age, t e iart flic gradte ofa mathintial
rail gwes the sitertett jouruey but Ire is iîîdei.t,'d ta ltvie1d instrument lnnakr Q(tf tIisgew, as; il gtsn was, wu aire toisd,
Stuel. If the counpasmy is Wise, tihe rails upon which flic "Not a stuam.t'îîgille was filera at wuîrk i tirie ju efot :î

cardatges rai :ire ibsmrrails. 'l'lie iwitei8 of fic riiway stenabsoit, îistîîrla-- flice quiet of tice Clyde. Thevre %vos si roateit
cardiages have soliti steel tires, lire use of waielà lias prev'outed quay sticug lire iiroomnieaw, tiien-ts tire uranmes inpliis-
iuany a railway disaster. Still, if it Joadl alot, baenx for lire covtrcdi witis brouta. Th'ie quity was futuit.hod %%ith a% lolilay%
ileïseincr ptce tire applicatioun of éttel tu flic piermtanenti criant-, fur wi ia lcre %vas very little use, aîs titi: river n.a,
wa>'s of railiway i-'aîaat'111s %vouid Jouvet bren long deiyeti. ftlc adai~ nihasadgîiel fotvsxtn '

11p.' C.Itbieiiitî liatiiway wVe :înîctgst tire lirkI te uie teovtl (leu :îtd under (-outil ascend fli e Cide si lit rpri ng t îi'~,u-
rails. 'I'iey fo'uliotai a wbielut th lr" of iron raîils rarely cordiug t0 Smentou in 1755, Iloulv 3ft $ira. of water nt Vl'oiî
exercit cl Ilirre îtotlhs, ettel rails, werc foud nt flic rail cf iaose Ford, and sttimou 'ocre go I>Icittiltii lialt servatt tiî
ye.ir to bu riear]% as goasit as neto. 'l'ien tiieri' arc cast.steel tîpprenlices trerc ai'citt,Ioziîed to stipaiate thaI tiîey ioulti noir
locomuotive dot;ble-craîik tixieg, tendcr and carrnage hses ave il, fur ditiner mort tilera a certain nunînber of days iu lit-'
t-itîgle t-rank and i car martinae sitafts, cannon blckr, jackets, w--,k " Buot WVatt, wlieî lit arrivoti. coulti finil noe uhltil.'
tubes, nuit itooips for oîuliaaite andi hydrauies, forgeti out of master, tlucre being no izuc niai as a agatiieraticai iiatlru.
4oi& iiiag.,t. of efis steel ;soli castings in steel, nul forgeai or ment maker For sorte finie, however, lie w4 rkvd urosser a sî>.
roiitd, fu>r nilwuy waeteIs (%villa tires ilu une suili îîiece), cisileti opticiau, a nontleiscript-kisd cf trade.sîaiî, il wbo es-i.i
railt%.y cpessige, laurît 10iuke, or cliec k-plartes, tgond a multi- iat i endect spectacle, rVertrVg l'itiî11e., aîndti l i spiritsi,;
tude of olhier îîiiee A braiii cf ii, Sit-fljid steel trade aaîd repairt'd tite eimpiier ilîtà.ruments ul,;idlu inaileeiata-.l
ver>' lijti,' n,,ti--td i UtI of îat-steci belle, carriet is itob> drnwittg, aut <'keti #,aît a Aiender living hy makiîig ansi selIaîîg-

Mess.titker-, Soirs & Co. <Liitiîttd>, at Bîilsttsili'-. 'l'Isis f'asiing.t.'îekie" IBut itigit Watt toas inuiy t dressiung grossit
muanufactuîra' was omeî'iin 1855, sittî'e wiîicî Lamne tlîey andti slttorti.lie'-. thure wai; notiîîg fi) learn iii retura for li,
]iave mati.' tltousanis cf te.i 's for ait liarts of tire world. services ;so lie was itdvîttd l'y 'rtofrssor Dick to go îi.

'i'iîîy bctat une to tire Inte'rnational Exhîibitionî cf 18mî, wlîiei Loudon, ad ti urnisieti wiîlî a letetr of initro<littia. Aftrr
wt'igieil titariy live Ion-, aloi] rquired flic cÔtiis cf 176 sonte trouble lie Ruat emjiioyinent iii lite ,).cop of Il Mar

crueibie, ut steel vouro nt'J flic mutia witlieuit a moments .iuil Morgani, a re-spcttable ualitemnalitai itii,truinitl tatketr
et'ssatiotu If flie lioîîrng ceastil for crie inîstant, cuiti wouid ira tornhltîi, on rite terres cf rceiviîîg a yar's Instruc'tiontri
gel in, and tire b!l %voluil l'e wotî.s.Slaeflîelti e.tîs..sîeei relurai for a fer of lwIvty gtzizcs anuttirie procetiz cf Isis le-
bîtile ar-- to-dt'. rtuging amoisi fle frosîs andi znîîws of i:u.sia heur dluriitgd litas t'l île malle rapit îtrogress. si Ilt flt.
aid tosaî:da, %virer-- flice colgi is sai jntense tirat brtouzu bouls raid of lire inonth ie wasa:ile tu finist, a1 iadlev s qadurant iti
wa:uiti crut-k 'riis lirnit also ruske tir!uI-picctes fromg a soliti lietter style titan any appreistice in tite iiople tîten pas'e'il
bleeýk cf cast steel ; aitlotgla in fle aîilitary brani flic oistlu azimulit comieusses-, tlieodglilec, etc. At rite endi! et a
grcatest nunainfacturers atir %lc.srs. Thomas Finit & Sons, wlîc ycar, ttc are toiti, lie ivrotc heître ho lais fîttiter ltat lie li-,'i
Iac sa rctziarkable rclputatiu for ortinance 'i'Iuy suiily lire malie 'at bra.Ns seclor wvoilà a Frencht joint, wiiich is recekotîcti
WVooiwîith autiiorities vvilii lte blocks, which art pieret(I ut as aucuna piece cf framiîg ivork as isl, irate grade. Ilis tirailla
tLe araseront. failiiig, lie arclurnei la E;recitocklu inLte aultun cfi 1756,a tii

oti geltitigLvell again lite p)rocdeti lu Glasgow, iu tarder ho sel
IIVES OF1 lIl uSGN1ER On> Is is ovvii ocm'ourit. lcwte.'r, flie Corporation of !laits-

mermn til.j.:eeti liont lie '.is grouilliez titi- son Of a :sog'~ air
'nacre are tsit niea cf witti J'ugiandt lias greaier rnciieti Joa latirrvcd an auaprenticet-liiî, andt flice objercti iîîo''td falail

Lc promtl litait lie'r î'nginern, alîci ainoiig tlte-c nue iviise .Xt iast Watt fourrai anr azyluiti tillisii glte pre-iaicîs al titi; ti.s
nains are derîrvitig %if iiigli"-r itoiour iliaI Nvatt and ti ioîlîot I ontil>', audt liacre pur.siei Isis gradie, biat to tic grrt'a pi1uil.
To lit.- t(itor*usi.'zie g Iniis Islis uatiwcanyillig patlience I ii dev.olcd a lait of laistlime lu chiemical anti chier exio-ri-
ilinougli lonag years ouf diflit-îîit aitd tlit-aipoiutmeit, w,' arc llitetit, but torlie% >'icltltl lit' (if an>') pisait, lie fmiiow.'d
iltdebjti.l for ait lite a'h'autag"s '.eti sderit' roîin lire t'aetig ie example of bis forme'r mater-tlte ciii ectacle: mak, r-
gitie, w ile fi. lte ,Iil.'iidid etergy auj îiterari5' cf flic latter andti oek tu morkttg li fis luhe, andt gititars. For tites"- las-

wucav -at g1lial, %Wall's gaat iiiveatio'j %as iîitimiateiy ajpiicol fotudt a rî'stiaer sait'. He gronde -a bartei'crgan for lais fritris]
ta practicxl uscs. Mont flice carcers of sîtit cl i ruaas titescsr;- D I 'Jllack, wiriai r ts cozisidlered a gncat -usu . s. Thoen Il,
worlth stutiying lial %Ç'Uaîtot hu flic well verstid oni t'..r lusi- matie a t'îgrîraifor a !.aoisItiige, nt I l irate î<rcce'--
tory>, is% certaini Mr. SîniItes, too, lias play'?1 loi- part cf lio- o f biiidin, liais organ lie tievipe-ti a nuitabler cf ttoî'eI 'î'
grai'Ier watlo is um-ia! aliiiity. glbs' lives cf agise tati liig t'nts sarcla as a t-saîidtoothord, itialcrs, anti rvgîtaati-r-

îîoid in a pliains uiv.rtiitcti sîtor ' flair mor in ,ctsotiaie îdith cf lite strenglth of Ilte Ila*.t, ti';mus tf luuiag flie littstiteut
ilîvir iiatîte inuder-lv titan a smlore i'Teie-liOUN kilos' Of WOik atcordicg tu any sy steas ci teinpaeramcat, wtth -uiairy v{<il'
would htav.e l.e,'n. vrner. for insproving flic ofiicitoncy Of flic stop)s" 'Ille qua-

.famtes Watt, lorn nt .ret-nock sf respaectable posrantage in iltits -'t Ibis inst-uantenl are rait h iave elivitei lite s.jr~
17, wtas, irai eariy lif,', Of ,«j fragile a c îutt>ilttitt lhat lie are'- 'aid -admirationi of mlisiciaiàts. titougit Watt Lnew taot a nuit' of

îelv.',lmtt of Isist sar>' geditation ai liî.îtîe- lic soran i'vlvncIi a iule, but loait i'al. t'.dici tire princîples of iaarmeny11, Ir.xn
grtat nnr-r-laniral tit'xtt'rit>', aîîd invariab>' spent lait lisur%: tite il llaraioiics c f Dir. Il ,;initial (if Camtbridige. At fils.
lime in xtaking toys, drawîuog, etc. t' iras nt lenglia sent to tite W'att malie flai' nwîîtaintaucr of tian>' ockietiis of IL':

miico.arne lae couiti ili enflutre tbc rouciieorr clas cf l'o>'s day sura as Dr. Josrphi Blurk, tite îhsiata laeicitiit 'Pas-
%villai litîiii lit was thcn l'roîîglt bin contact. île was, alwa.S foeser :5imsuri, tir. Dock. l'roit-qcor Andereon, antdlrîes,
il), Ico, eo glial, lie cut asort>' figure viither as a scitoiollry or ilolison.
ita ltis studics, liii, ai tr agi' cf fourtca, lic untereti the ma- Foliowiatg liai% çketclà cf Watt's cari> titi- is a 1'rirf liantorr
thetu;ltical classe 'iitc lae ziîti"- rai id Iàrogressý and s:ooît oîtt- cfr-tcam trota flic vcry carlist, di-çcovezrs diwntg- i ler C--
actrppard aitl i4 i-omîua.niotsà. 'rhroitgl flanr front a 1"1kworm, ginv of Thiomas $ýav'ery anti Thiraas eloetle: latter lis-

zlue qutant iy ait i varicîy 'If rtadingz whicit lie, got tblarougias ai ing lite irnînediate preticcessoir ui W.att, aItti lai., engins- heàtà
titis 1-etiot! stms am-lotislaing. "Il Bfor c i as 1ilfîcen,' -gays cxiriasiveiy uçcdtimn Voraîwali for ptriitig ont tire~ mnes. Ilte
Mir -niies., Il tc Joadi lt ic, gorge lîroîtgzb, %% itb greal attention. att, aitiot lîciatg carl i''îrc-ted in lia, :tlt'a vatissîe, lae e

';aaî 's ie ncfauraliîooiy okh og abi,,ut maling a nizmiier of expt'riitîeîità:, anrt .ye Nlr. mi,
in;: Io lois fadie'r. lIe trier! ian> litlc exitcintents in ciii- JUliS firsI, .111 aralias tas of thev rijîlltI iioeSSiIiI kiut lit
mitta'., aîtd tv,'n cortrivecî an cleetnacal machinie. le rcadtalecd conmmron alicîlteraries' laissis for lais ostleaur resrr'cirs.. au,,
cxg",riy ali brocka on t-isrgt-ry andî medicine lioan cante in lir maises itoiiowori out for irsstamaj.'. lit 17-.3 lite motici t-i

'a' lie wcnt so faras l rdis imtcîoat on enc acta- a S,%t'wecmt'n agines wbic a literai tFerat tn Londuon for rs-
sion lac nas flingotîb carzying off fîsr this pourpose gits' litati cfa pîair. rcacittd flic Gia.sgow Uniîversity, anti nas plarrat an
cilt whlo liait dirai cf rzomrt'inceom nu diea rî lie ivas IWattshiantis. lie con:iîtci u akt a î'ricty fcfxpi-ramentsz
attract-ui 1o lite Mllty sIf btait'.' bhis love cf wid iicwers but il %vas sot titi lthe -ping of i 7 ,. lisat bt' marie flic gran.d
antd plante's ztiî to ltai f grulegy iuy ntin-,m tht' 'i.'iîctt up- discovcry lu 't-ticth le aires lais fagne Wc quaîte itis iworis
iteavinags of flic tntîunlain ranges ois the' gisants shorcs of Loch- as givcn l'y 31r .1î:nili ai p.7q t
Lomoni le n' as alsso fond ef it-iîing anti cf couutry rambi-.s, 1 trac] gene to take a sraik nu a tint' Sahbaîth afirnoon. 1
trncrc lac ieketi xu;. local traditions froint the peas;ntry. At 1 Joad cnlcrcd tire green by tht' gale ai flic fout of Charlotte-
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ltv",anid liaa p.igî Il ti lt- o lîiaglos 1 %vastiiking PRIZES FOR A NEW METIJOD 0F IBSRIN

ulon te !ti a;iav lit theai tiroi, and hlînl gtxal' ais lir as i t'er' I5ASTER ('ASTS'
bouse, îviii'aa tir lidn.'a vliaile auto gay illuid rhit ais stellan was

.tri elxttîie Iloty il w,bî a Ili-là iitu a va( loait nli if a Voinaisi. Tire Prui-hiai Gorcrnaucent lins otTerùal tiro prizes of tire
ti(i* as gronde l. tw.',aa ii iliidtr iand zii t,%lauhtted ve value of about £C15i' (3fiog) mlirkF> anti £500 ( 10,0111) mnarks),

tuntOa , rtijptctively, for tilt- iist"avery of et neiv ta.tthd ofeleieansitago.el, jI n wuîmbl rugi, hato it, nrdi niglt bocoil'i'a %itit. jolaster caets, C-tattaies, &c , anal for tut' inaventionî of :1 îacw
.oR.iig tilt. e>'linti r I tlt-il ?sdnt tlai I illUst gttiult oft.ieiaaeia seaa~ta'nvuagao patr u heawl

toaleseil Maitn ail t îîiîvt-taîbi aînt"r if 1 wed, a jrt, aý; it 'cw à trn daiigbo patr u vi-tw
eoaîî'a' î'agia.'Iwo at,. i lt, ghui £e rre<Ilu ~ a tiat. nt dt'teriorate by r'wtùlWasiilgl.tlitzieteiigi i,. rau witt. tv a ti dese thiia a crt in t oir.î *i1 first Jrazc of M000 arks i, oa'e'red forat ruclaud tyhiela

wili give Ila8it-r ca.ts tlt-' îauî%vr of resiaitiaîg perioditally re-
,,,,ldlut gu .a î*.fetlaut Sta or~t0t.,aai am>' ir ugi P'Aitrd 'Ra.-Iinags, %atlauut iaijairiaag ii thie lcast tire delitacy of

tac extrac t, dl 1.v a ,tatali jongli) IIau setlià 1 %tias to naitke tire tire forait or tia- tint cf tlt-i'lster.
î;uauqi larne t eitbigi tu e%.tratt louth %îoter atnd air lie cont i- ,.ia 'n~,''~a lleaî'leduiatL'apin.c î
tied ril lital boat wikcdtzg farta, Eli i utia i3iflou. ,> equal degree, te ail kiudas of iasti'r occurriug ia tradte, andl

1 hine, aftt r laire Siead psatienat .tUdy, tu a sh a cf a sel)ja e nust not diiniuis tir tht'ardnes.s oft(lt' ca,.t 1h) li ordier tu
c.neî.gober aîiae,l4 i:l.oaa Îii, aain, lieu imint'diatt'îv s loimonra entarelypreserve tho: lcliee'ry of th uribhsv maýteriailsare

jiatriceiagint' %as aiea becoxa ta truc steaia caîgitat'. il;t nul tceaSarv te pruserve tie original voleur of rlite îlatr .
01 t'e ehttiiiti'-' lie' titoaaaît, ted in coitructing a inacalel yellowieli tiaut, or any %varmuer tint, ana>' be :tliowî'd ; tait (lie

s ai'ttril'iitabtc tu lais inventie power, otiieri tu rie waaat j stuflels of tilt colour is, ntaagir rate, iai 1taîak d>
of r-killed tv,,rkiiiteaa, itiàd 1 roit'r toute:, otetî'rs (o want of incun.-; later Caltr I)fCraaea Uta-Orialig tu trie laaictlaUd anust 13t11n9

il tg li-t.cll-a' te> Plijik lit lengala oîing te these'h, fi > r. noatedlwashings 'rçitit sclan ad ltak.wartu xvater Tilt-rî
mel %ver, oi> partailv >u. Thcn.,'nl 'ai lu oi i.vliite.ii r ue'attod noust lac applicablo: to plast.'r .vagIs of naiy sieand

it dt-J, dlite abai brok'î, aind lie land i;onu 'aift'acultt' la shape. ( e> Conaluetator,3 fer (lais uîrize are c W arove- the praeti.
r,'plae'img il Ilut llc fi a,' ]bdr'î'. real nanfaîl, laat . ing Icabihity cf their respective graihod.lay sci-ling saialies ;and,
aagaaaiàe ail tilaîsi diiciulgies, Ibert: still remaanea tu bac scttlea dtsrd .'pcarn at iaea i'i ip~l

ilhe quebtiun ot ivays anad sueai a- "What lbc wvanttd was cta- The t ond larize cf i0,ï»00 marks (about £500> kï ofl'ered
poigni, or the ).tlj. of a cauiltallit, wvilling tu ndvance ritects for a marteriat fur making cashs of art iorks ~a'i'sthe (a

îgary fends tu javrfètt lois iraveiatioai." At lengtli, tiareugli tji advalitages cf laater, but %vlicl, ivitlaut any b'pecîal lire-
fliadly aned'atiuno of Dr. ltlauk, Dr. Iieuck, flire fouadoer of partition, will net dettriorate: ty peracalicail>' repeateal washîng.

<'Oadatoîi.a Th'le flc's nialerial mus it yal%lieu £ arreratroun Workz, and %Vatt, %vere boretagiat jate cemmuni- ~ oiia aUa ihu hi le
(artion %viril cteh ctier A partaa.'rship ivas establizilied bictwen csiginGgnamots touthlrbeceining more an-
Ilaran 'llie* ilo,'estsry i'epverc talkeai tu se'curca pattent, andl jurez!than ivitla plaster, andl it in6t repro<iuce tire moule] as
flaeu fetiîa aud draivings %vert. ledgî'd la tht' cariy part ex -l asmiaster. (b) It as aint re.îîaireel (lat tlie anaterial
et j7a;*. Watt, ia order te sulpport hijanseîf, havug in tlct should have tht' coleur cf Islaster -, a yellewvisho tint, er ny
iaiationt givril Up lais lns'ne's- aal taken te landl gurveyig j armer tint, may bac allowetd, but tire evrinacs cf tire' clouir

de>'>tan wlit l'isue h, couti inireî'ng fac ng i Is indispensaable. (c)e>'a selialtv cf the materiali nubt tnt ]le
Arnavxg tlais clasg od loti>ineq's nia' bc mcaiited rite surre.> of logis hnntiat ef glasher, se tient iL unir bc iastd fur tute largtsi
rie >lonkland ('oai t'anal, of tî. Crinan Canal, cf a canal tbc-i 1casht. (,lCastis made cf lii matria musit statnd reptateil
twecu P'erthi andl Cupar %~agu.,, anda otl:t'r engineering ivorks. wvaslaings; wçjti soga aaad] hiike'naia %vatgr. e>) 'Te pracc cf
Ili 1 & 3 lie ledt lais %vat,', andl nt tire saine tiane Dr. Etutc the materiai niust tnt conciderably cctecd (liai of laidser,anud

louilt liaiaîa,'If in a ,oeiasatair of hankruptcy. Then itovs the jirice cf the moulals for castiag moust likowisc net q'onsi-
denat 31atiaca lloaiileU, lige son of a s'ah'er-staanp)er anIiea accr, derably differ froni titatlaf îiaster moulai;. ( > t'olupi'tiirs
Luai ai iiiaaàaailiaaan ira 1728 whio, fand suecceedee te lois faataer's ae te prove the practicabiity cf (huir rnalrial liv scnding
busine'ss in 17;' unal 11-1 girraa:y enlargeal il, tas building thef samplc.; in apiedca andl unapplicîld aei andl ais, te gave

t~îho ~'ckstu'lttir l~î,,îî ka tne'taîr aaur luWat'a ~.preof, if rcquireal, bor (lac actual eceution cf grastes.
asu, u a -t-t hf u a n'to i2,)-Tenoe as acor- eaeral eo'ajîls"7i3 ,gferriedy lei 1,'A" (L'i pis. Ti

vnl, 1 <'ceil p ta cfd £1reL Tniovt l doo và'lel i acayer74 Minisrtri reservac te thenisecivs tire nemination cf a comimit-

%.att, laaving ctbuiijd.t.-it che srvey3 cf tige Çaleelosaia altai tee cf experts, in ordcr toecxaminetr ouicetsvhc
(uhlusr-, iluwin lat .e'fou,' 1.oulton cnstntcalt(o launeba moly lic orcrireal Conipetiters arc to senti witti thtir coaaigui.

Ili- capital ait th fmirthrer j1roýceutiou cfthîs ciaterj'risc, lac %ras 1ments sealcil *na'eloica, îrevided aiil anttees, anal contata-
auxiou't te -cret liv iiiv,'îatîoii front pirates, anid afhcr a timij iag tire nameit of flae sentiers. On tht outeideocf thlic v'n-

an A cfVaaiaaa,'s: >as aa~ed i 3l>'.177, thaag tat tehipcls aise as to bc writca tie atîdret. te wltucl tlire rcturned
na Aor opfstaa %i'n:, pliev inii MayercÎt, tnalag telt ilsamplcscr sur communair aUbes arc lo bc se'nt. 'rite eintzigza-

I*a1-isit fora a ftiraiaîr terani <f twrt-tu *.r ycare, 'Isa(i na- ncts whiicl tave been fautail to corrtspond wvitiî tiat cenali-
tatîactri'cf ngmnsw:s St aout a vruett. Iut.i dîtilti<nu- tions. attd ajore iill loccorne tire jaropcrt> ef li'( Couverai-

ihieti' af tinacua clarietr, .esrt(he a th' utsr1t. c, Tu ment, and tlie naines cf the succfcssftîl cetaputitorS %vill le
c~'ltat r. ol a r"<lcl aat etIay.snl Iuto.aaireura h otolal, Th publistattl. The' remaining consigurnacuhs wili liv retturat ge

î"-aal'ctqeit' £4 eau,~ 1"1cr a saii pea ve arcit tolas r- tire saddreis givc'n on (lice envetties. 4 ozaputitoru arc te
tur Ul11r' £4ta t'loft.I fois a ,zigte:a penyorofi l vais c - foruvard (heir consignmient-,; te the Royal l'ruscian MilaiatrY of

i rr-s'liîrct. hi.; gce.1xw aiil capracity, stood taie ,sariners i n tpublic Worshpl.tuainai 1'la<oig.'rsicîe
stt:higoul atenl. w aU~-r 10W ~at a u~ ron ~VS slualaMinisteriun der gcirtiictacn ['ntrriit, uzîcl 3ediciaaii. Ang>-

dhue, tint cexhibit lits queruiousuit-:ss, iti shrikiaig contmast ho tire lg'ictn c at ini3atIcc br 85
szrttt inlner uf 11vulhti, wle omicei' h prco'ckcd te %vritc of

las lermi.r îeaaaaa In'm laie t'riend M.ittiatvs in L.ondlon. t nn-îvar Cats.s-flr£''nl(a, Ihaii.-r, U. S
'ia' tiantx. tao's'ver, La'l ttvîrîe,an-' ail dIffueultics. Attemplts Favs:-ndiarubber i'ien'alks arc coaning irato faslaaon out

W.-r. lliaaad.' laipzert olr lis'ut,' the patrent, lant iialcting- Iltte twe5î. For ,ýallait est'ns liae'y are' adnrb,-aniitaL -ce.
t-r " laru. Tui'îaataiycmi(las Mel ula.r avî'ttlmnst'a tat', aaem' seit1a duiraiiiit>'. Thea t'irait *'x(rraîncaat Wai; matie lu

- ala DN thae rotary' engii. suad tiai' lter-colpIrnz naacIuIu'af., Dairavilit', 1 cbv, ivl.tare vm, vares wcrc laut lown oaa <-n.' cf 1 ie
,.aý aul i mburse, the(li r.ayalty vra- iaurc ai- more reiai- liriairil a.rcetc %Il ili" bocys in lire plarre regi -vcr il, hait
i.-rsatte'.n:..d <'nerai eliti jsturti aaa for a o inciz, andi Butlton, tiier, W'.- ne> noise. A lra-liaig mereliant attopprit !l front ci
lat,'r, al,' 1led IaII-na l t(oviaatug %vtia, :'ruat tacci. Tlhug; liar- 1 lais bouasi, (lt,> jutriaor t on his litî'is. Tire vl"ict forcez, Ilaiden
iiz rqeaclice a hi- hà amie ef liresi m-t>'. tli, parin-m WattantI in tlige -r ar e, Ilaignver flac gaite te tii"- roof (à( (liepinz7a.

1ýltll tfltwnatla talkor a les direct l'art li l'u-tîîs'ss lcaving fli aftr a fet'urialss lac 'ait aible to nliglat oni til't-tp nls vt
mtit aaaritve <Iiit 1< thiasrans Jaaae-s Watt iad Aaitthcw (lcgrave'ful accuraryof a il>'ng squirrcl. Tha thief dmawback

l0,:îst ltut At i tZIAti Ihutoir die an tili: autuatua of to tht' n'ailk i its odorous famaia-rit' ia flot wcaithcrl'u.t iLtan
1".ait tir-' auge of.ait utr, Watt 5hJfriig ltinf hil 1819'. bc tacutraliseal li a weckly %a3lta o.f i'orar anti ceai tar. lt-

1:-412 ami' Lo±riedit n laîlnrta e lurch, wihrrc alto lie Uic ru- praiaialatg it(hait it can lue stret-lacal. Ar, tige tovn
atain cf W'aliiaiu Mirdmck, wh iiex t.ao nencon.<pactious part jgmons. IL is fouliez! out tewvard tac suburas. Tac yoke cf cattie
lu thiec pgsS i.'Lir-<st'da - EriujsCers. ean leu-theu IL tarue miles a day.
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SÈe illustrate frin, Eu h'n' Y a f)î.spective view oin
thie page mnd tiy ain ewmaviug où page ,) a small foot bridge
recently erected over a gorge- ln S,<otlandi.

charmes. A huge longitudinal
- - - ssur, ïn the mou.ntain-side, a

rii. 'c or niore in length, and
____ - roma two to, three hundred feet

____ n depthý forma the channel of
the river Brooni, and acrosa the
gorge-at the point where the
i ver takee a sheer leap down-
'VaAsd of a hundred feet at
Ieast-the bridge je thrown.

s uch a height, and wlth
surroundinge, the etrue-

Lu i e, 1 ookg littie more subetan-
tii than the telegraph wires
v eh si pan our etreete and

fron>. roof to roof in our
cities Indeed the local inha-
I)taut8 for some time heeitated

eutru8t themeelves to, the
sipp&î'-,,ntly frail work, aithougli
ki preseW~ experience bas dis-
sîpated their doubte, and not
mitîrequently the paeeing coalih
jîîllis Up to enable the paseen-
gtetî to run down to the bridge
ai i 1 b w the boiling cauldron
ofL îwater over wblch it ie eue-
1ieikded. The rigidity of the
bridge le, indeed, no0 leBe satie-
factory to the nerves than are
its geiteral outlines and slight
proportions pleasing to the eye.
No sensible deflection or undu-
lation ie experienced, and it in
probably to this coneideration,
coupied with the economy of
the design, that the decision
of the local authorities at In-
verness to erect a similar bridge
200 feet in epan acros the
river Ness is due.

The drawings given by ns
are in euch detail as to enable
as to dispense with a full verbal
descr iption of the debign. It
will be noted that the lateral
stability required to enable the
bridge to enetain the guets of
wind blowing up the gorge Le
attained by eplaying out the
wire ropes from the cen~tre of
the bridge to tbe anchorages.
'The neceesary vertical rigidity
le furnielied by tb. triangnlated
handrail girder, and it will b.
rieen :mrin the drawinge that the
latteî le stiffeuied to resiet ont-
ward pressure by carryiug up
every alternat. floor bearer in a
cu rved form to, the tee-iron top
rail. T'h. piere are very eimply
framed of ordinary cast-iron
pipes, sqb.cketed into head and
foot plates, aud the end of th.
wire rope is secured in the
tpered bole in th. cast-iron
crosshead partly by bendlng
back or doublink the wire
strandt. apd pattly by the

insertio:n cf î'itiges i 'ýie arfangemets for taking up the elack
'if the rope sud the ot be- detail8 are sufficiently obvious froni
the dîatwingïz, tic we necd onily add that the weight of wrought
i ron in the bridge is 3'. cwt., cf cast iron 31 cwt., of wire rope

4cwt.
ihbridnge, thougti sinailin size and cost, ineets ail the con--_________

ditions of the case and of nuTnber-tsp other cases.
The littie bridge formin)g the suliject of the present notice Tuic members of the International Conference on the metric

je fortunate in being plaeed at a spot whicb, for coînbined eystem assembled st week and signed the agreement between
picturesquenees and grandeur, is wuobably unsurpaseed in lhe 'the v'arious States, as well as that relating to the perpetual
Highlands, rich though that district be in uticb atssociated inetitute to b. established at Paris.

204
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M EC ANIT S M N AG-~AZINE. havoc to be devised. Wev have airendy, ira these coiunang, de-
L'.~~1 ~ ' cribed a petrolcum mnotortiesignsti ta oc(iii)y a position saisis'-

-- -- wîat analogousti thtar we'arc 0 loîiu ienbu s yet it
3IOYTIIEAIi.. . '.1875. is flot suflicientiy trivd to enabie Sqti> giciNisitif 3 itt s iîiCils;to

bc arrived nt. Smull steamt engines are' :ow beitig cotittriiet.il

I SteelIt rxI ~.,, fiits in London far driving i3çv'icg machies Theste ltile eugincs
I r WlIllin kagn, tîttre itti si",... jM arc oit the osciiiating pritiv;.le andi are saisi tu bc extr.--

L.L.. P It. 3*t*s lx91 Lives oif the' F-:glieer, 2112 inci> sititpi"-, anti well ,madet. Steatil te.uîit by littie '.-r-
C'tîyua~ 1shs,.s,19,1, 1917 jIlrizes for liitW ilietti

Tite L.'irpenter anîd or0 prtservInic ;uîxasîer tical boiiers, lieitcd b>' a Biiiiscua btirta(r or ring. Nu chiso.
.juier.. ....... 200, 201 east.s ................. !i):. ?>' la reqmiredl, and the e,t-IIIt-t steal iS la -rriei1 off hI' india.

Mlîîiature Nîitb1tgeiniatture foo>t.brlsige ... 211) rubber piples. Aithough tais pressureusitid ie loiv and the boil.
201. 2o5 Domestie iliotor'.... 201',

Nwoffilce of the ' unr- Stamîdxîtrd newsure.,.... 29,6 cri; small, the arrangement antiot l'e î,îoriixiotî4î quite frec
I:A1Id-.)ebarata 1,ithIs Teaciîing 'If ) 'yia frsîm danger, anthe xienrt and i xeil iiîseparaiie frota the. ttî'c
<'graplile Ctraitnany z cec .... ...... 207 of Sc,:C,~stcam. raid the diffieuity ofx.aitisfitariiy dispoAixg (if tht: I.x-

The ittis,.ians etrcîîl:r ';Ir Williamî Logai.... 207
Iroxîciati ~.i'cpoIrIra rsîrpetîa WVars»re .... 210 augt, MU.st alyaya tull agnu>t the plupularity of this, or any

XoegoroI' - ... 2ti9 I low tu malte *.is ce's'- atiier forra of eteam engine, Ils a1 motor xoîittble- for dtrawitig-
Tarlîpedo WVî,rritre. 212. 213 trir elchuk............ 212
1)>eocaerip., reiaîînz to Ne'w îiscoverict relut- ront ust., aitiiougla it wouid, rsu, duubt, iruvu beV~ ins

Il-lit -*. ...... 2 ; Ing ta ligist..........2 >13 taiiaring eabimxtsallier plate.% wiserca coxîsîdurabl-'
Ian for a sî,blîri>:; msi for a suiîurbiî number af sewing ma-jines là.t% tlu bu workeil , ai>d it t uulti

resIgIence........... .217 resitdence ......... .....11;
1hre(cr;î:dTir .~oe- Itîrse gearanîl ttir.sit- probably do goat! se.rvice in etnali litîxîidries.

flawe'team Trap 2211 1., ir în:îitist .......... 21S' , lot air seembs ttu lie fthe fai ourite lisutr nt larr-vîît ,uitabiv
1aelSeiTri... 229) qcieittl îews .... 2 19 to, the circunîstanccs. It woffld ibe a saft, mu-h. iulor .iud

Lire liant Stitlozs ........ L21 New recipes ............... 219 h u i i11ge oid b o i u ttvar;àlr
Tite CatrIKnter atînd i.fe bo as,. ........ ......... th bo i iciret 22t uiv ugtrio r 'eiriir

,Join'r.......224 Trite Carit'ntt'r aud ,cd se.rviciale in venilation. Il, e at air .'xîgazitrs could bu
.loiicr ..........i ade ver>' amati andi yet quitc powi-rfui enugli flir the lier-

CONTFNTN: ~ lI:iwes' steamn tip ... 223
Drilic, Iit atnd twist... 191 'l lie Latin ......... ......... 22.1 pose andi thecoCst nued Dt.t lie krtnt. tisv ;a patterni engins'
Copyinn: 31,lie.i111 Tast' flooac tiinei l. 221 lias bl'en constructeil andt provedti u bc succcussfuI i eau be rc-
Tite- (ar3.eiiter andpaucda mî

Joinier as... ...... it5 prdud iui co.tI eptei.tdly if the' demati siîauld grow,
a tio ld i al) probabilitt, t.î dimunsions rivaliing shose

af thc present sewing machine tratie.

D0O1ESTIC 31OTOItS. f- -_ _ _-

No saner is ane human waut rupplied than another sprinrsSAIAti ESRS
Up ta takc its place. We bave naw aur washing machines, aur A ver>' intcresting and iltsI tiv.; letturc xva- given lit Iv
cviving machines anti aur patent knife cletncrs but stili unsa. by Dr. TIyndall, on Il %Vhitwortb Pllanes, Standartd Mcetsures,
tisfk'd ire cry out far asmali engine ta wark these usetul scr- and Guns.*" The first part of tit. Itê.ture was a sketeli af Sir
vants and ta bc ai use in many ways that will appear wlicn 'Joseph Whitwarth's career, anî in the tolursu af this the le.
once s'jcli an engine bas been inventeil. At first siglit it ma' turer statud thiat Sir .Jasepli hll front the first kclbt ai% çobjqs t
scem a simple matter andi ane tiîat wouid eall for not much siteadily in viewv in tht' manuifactîrs' of inadiincr>' anti tus,
exereise oif the inventive iaculty but the fact i8 that it îviil bc bliat abject bcing meclîaiiîal vent sty. l'lie starting poiînt sr.

b>' no 3u=anan easy matterto fulfil ail tlieconditions required 'obtaining his veracity liat heurt thi, ni.tkinq oi a irai.' p]ine
tes be ftîliilleýd bty a nuotar ai this nature, and Ibis xnay bc ar- wîh7ich sliould serve as a priznitivte test by w]îitlh ta aýçertaîîi

gucd ta Fame extent by the failureofa sevcral attcmpts already flbc untruthfulness of inco-rrcct work. After tue planes~ hall
mnade in this direction. WVe find the conditions dean>' sand beca made perfecti>' true, if place(] eau ait tii" alier and
briefly stated 1-y a cantemporar>'. They are as fallows:- pre'ssed b>' the l'aud tiîey woulti atibere. A.:eardiig t.î "ir

lu the flrxt place, then, a damestic motor maust bc safe--that JosephIs theory, the air was cnatirely displaccd fronu betw "vu

!.s, it must bc absalutcly foec framn risk. ai usplosion, or fire. tbe mefaiiic surfaces of tue plane, and tIme twa masses (,î

ln the sccand place, it must bc gcnecraliy applicable, In the metal ivero retaineti in contact by reasoli et the presuere

third, it must nat be likely ta get out oftîrder. faurthly, i, aiflic e xterrial atmasphere. Dr. Tyndall stated that lie

must bsc pcnfectly unde.r controi, anti reqîuire no special skili ta land doubtcd bliat tlîeary, and ralieur itiisi.-àted tue c'.ii,'s,,i tu

maniage it. Fiithly, ib muîst bc cleani>' in ils aperation , andi molcular attraction, lu or.ier t.u tt-s tfst ofrvts ai is,

IsU>, it must bc cbeap. One ar tw mninar requircnients migbt viewq, lic iîad placetd a psair ai 1% hitworlii planes ai ronta-t

be stateti, but ire bolieve 'va bave enumeratcd ail tbat .%re es- under the air-pump, anud, aft.-r obstairaiug a per' Ia varu,îi,. aile

sential. platcs stili rernained in cotst5et. Tii -'xpt'nimt'ît the Irettirer

lb is iusnifestly flot imnpossible ta accomplish, ail that la repeatea befitc the aiec.A -,air ut planes In .- onu:,'

herc demnutd anti under certain circumstanccs it wouid be caci wcijgising 3 Ils, %vert sîs1 î'tit( inl a vartiu,îm wi, la
1-y noameus difficuit. For instance, hutre in Montreail wlicre shauru ta bc ncarly perfect fo the boltom of flic lou er pîlan,'
%ve bave a constant suppl>' ai iater under pressure it wauld bho, 12 Ilb. ai Icai -mam attacliet, gavinez ai tîutti wd'îgiit ai là Wb. :s'-
no very difilcuit matter ta usa it for the purpase Small tur- pendedl front the uhîper plne iumnjly b>l oe-tirvtrrî.
bines% riglit bç bîiit anti piaced in rooms irberie powrer iras ari.ciîg front mccbauicai tr'sts,. 1li.- lecturer îhiinîxla .

neecdt-the>' iraulti take up but littie roani and xvould hc the ta lus ittdieuc the çon.lSilli' tion l.t tiro iitittifltg ii.ii.
beau idcal ai a damcstic mator, ciicap, naisess, perfectiysafe, ane of % lih incastiret t. atn. r'. - rdc'i thii ten.liî-t s!
under perfert control andabsalutcly clean andi free franu smeil. partof an inchî, iiei tia- .. tigt'r W.&,, r'qîaily eflettuai inacar

This xnoter tioirever vreulti net, bc available in ail towns or in aining the ditittreuicc of thiii.tîcmniIhoîitl part of an inchi. Dr.

countr>'placep For thce ann englue aisomo ather kindvotid Tyndlall neta prouetîti t.. dest:rài.t. tii.: 1% isila"î watt,
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its hexagonal bore an 1 lîardencd bullet, and with whicIh sudh in ta lu ccept on the ipse dixit of lus teacher. TIhis miglit
s1 îlendid reaults of range, accuracy aui -iaenetration bcad beeîî eastily bu expectcd in the case of sucIî subjects as physical
obtaincd. Ile poitcd out fic superiority of the snodern elon- g_ýography, hygienc and others lent ifs effect rcully reiclies
gated projectiles over the old splitrical buffet and siiot, and rauch futther, and tho mina accustonied te enquire int ti.t
explained flic rt'asonga for the advanfages gained. TIC deseribed innermost relations of things of one kinci docai so lit fla case
Sir Jo8ep%<.t sv,;texn of Plygonal riflin, for heavy guns, aud of those of anotlier kindî witb a certain amotint of confidente.
jllustrated the resuits of the systemnasapplied tuolight artillery 1If is liard 10 say how soon titis subject May not bu tauiglat to
by soule rt iarliable examples of iron penetrattcd in soute cases children, but as tlicy go on and get old enough te inake the

partially and ii others wholly by Whitworth shot. lie, cou- folis and fimplcments theinstlvcs for the chiss experimente,
eluded anu intercstin)g discourse by paying a tribute to the il becomes înanifésf how their knowledge is rvally part of
talcrnt and genius o! Sir Joseph Whitworth. thcmselves more than in any other subject, s0 interested (10Io

_______________they become in the texperimtalit enquirica wherein tbi-y fii
their answers for tliemselves. [t is not easy to overebtimnate

THE IEAC:lINtJ 0P PHYSICAL SCIENCE. the value o! training such as, this for those who arc xc bc-

It s vry ensurig t a tudnt nd loer f te hmancorne tlic skillcd handscraffsitien of a count ry. A clerk or a
Icetui noeyo reun the a sent ad a lvcrer of th huemant bookkccpcr may gel along Weil enougli in bis business

rac 10not ho mmi he resnt ay s ne f alvaeemntwibhout :nuch or any knowledgo of titis Lind but tu the
for Fcbools-hoiv tlirse foundafion layers of the human mina skilled met lianie the mental training aud the kiaowledge ae.
are gratdually being deveioped and iuaproved-how the people quired in iuvestigating thcsu Iaws is of very great importance'
jealouti o! wbat they recognise to be nt Itast oneC o! the most _ll uifts hunas t once from thec condition of hielpless depcud.
important truste in any community arc sureîy taking it fromn ente on mule of thurnb and inakes bim, even mn semne of the
the bands of special bodies o! mea and mnaking i! part and moast ordinary callings, a jîractical natural philosopher. lit
parcel of their ordiuary Municipal iun.litutions, witlî the avowed doaigteeahnoftssujcinurom nshol

know de<fdes tht future o! themsj n eir rae tal ber ive speak front experience wlien ire say flint wu know of tio
which tber n% eie h uueo yi aesalb other subject in the curriculum o! 0cr 6cbooas whicls expands
:laoroughly and prcpurly doue. It is, moreorer, sf111 more sumadytomdofacilUaths n-oohr
rcassuuring te one Who iratches lhcse tlaiugs cîosely to see hoir whilî~ setms 10 have so general an effect on the mind as
the people in doirig litis bave not, a,* might bave beu ex- show» by a quicker perception of relations of ail kinds, and a
pecbcd fromt tlîcir technfcal ignorance of the subjeet, insiFted more mapid and certain intuition of wvheme 10 look for a cause <if
on leaving undonc many tliings which ouglar 10 have been an effîcl, or for an effect of a cause. We should be glad to
donc, or donc many tîîiags wbich ouglat to have been left le.r ha lcsbelia agltmr rls nceysbo
udonc. Not long ago ive showed what iras bcing dou nc inlic ]h and andi fIare is nu reason why it should not bc eo

public Echoola in the ivay of frec-hand drawing and designing. taugt h fcfs0 hs as r aicta i ie m
Thestuy o ills anieuty pactcalanduseul ubjct iaswlercver ire turn. Erperiments quitc suficient for the pur-

l'een carefully attended t0 in municipal sclîools in Eugland, posec an be improvised ithfl the MOSt ordinaryT M-atCrials bY
in tlae Neir Englaud States and herc tn Canada and nre sec Wny .cce1lomitk lctruladw r suc
in a daily Contemporary o! this City a long Eist of prizes given that hc will flnd himsclf quickly repaid by an incmcased intel-
by cifizcus and awarded t0 successful competitors nmong vcry ligence in lais pupils grealer in proportion to the amount of
young chiîdrcn in the common schools o! tbis Cify. This, labour expendecd than lie hall anticiatcd, and greater aiso
joireter, was nlot the subîct we uishcd t0 draw sjaecial atten- than experieced as the rcsult of an equal amount of labour

tion to just nom. xeddi ecigayohrsbct
There is another subjcct wîuich is tanght to somte exfte pictin n tersbct

in some of our sebools, ica is very tiseful and vcry inter-
cstizig but somewlint difficult to tcath. WVc allude f0 Physies sn;Ij WILLIANI LOGAN LL.D.. F.R.S., F.G.S.
oras it mniglaf. bc callcd the Lairs of Xature. Tiatre is 3ome
lit fIe difficuIfty f0 bcecxpcricnced in teaching Ibis subjeet Canada bas; been fortunabe beyond the lot of most young
since at 's not one o! those dimccly practical subjects îvbich countries iu profatiflg by thc services of mnen of ability ia
ien Icarnit cuable the learner to convert bis knowicdgc ira- science, but there iS nctt 1o whom she oives a grcater <lebI than

mediate3- int o rcady money, as in the case of bookecping,&c lis to him irbo has just passcd away. To Sir Williamn Logan mc
real practicabiily,howcver,.tud the nccessity Ihere exists for ils owe much o! the informatiou We possea as- to the hiddcn riches
beaug taugbt wiili bc immcdiatcly rccognised irben one cils cf tbe Dominion andl to bis nbilities and 10 bis cncrgctic Iab-
te mind the absurd statements aud ridiculous arguments one ours are mainly due the baigh condition of efficieney and use-
as oft*.n forccd to bear uttercd by men and womcn irho bc- !ulnes-s o! the Canadian Geological Surrey.
live tbtinseîves to bc pretfy well educalcd. The irriter tan The great importance of tbis. Survey, and tbe bigb value of
call te mind several cases o! thiai kind, espccially snmc havingi the results of 31r. Logan's investigations arc toc ivell appreci-
mcfcri±acc le floating bodies, any of wirbih couid bave becn re- atcd 10 rcquirc !urtbcr rcmnark bcre than t0 6ay that the liigh-
fuated and explained by Iloys or girls of twelve years cf cge est autborities have spoken o! bolh in ferais of unqualified
who Lad been for a !cw anonths in a class in which Physice praise. ils -c Ceology of (anada," emnbrciug the resuits o! a
was tauigbt by a good teacbcr. Tho efTeef. upon the minde ai explorations belmecn 1858 and 1863, and the IlAtlas and
of the zcholars (- a wcli arrangcd scries of cessonp, ivith simple1 Mpps 10 ac'-ompany the same" have becs the subjects of ranch

i sperimenti. the simpler thecbotter, on tbis subjeef. eau hardly flatcring comment in scientific 'ircles. Iu acknotvlcdging
be imasgined by an outsider The k-roledge gaincd lies at the copies thercof, Sir Ro'icrick Mlurchison, in a leller te tbe lion.
root of xnany ofhier studies anIJ sciences ind enables ftlhe Mr %IrDougali, bLeu Irvincial 'ýcretaMy, gaid. , In tbanking
scholar fio mecton logiclly ulnmamîs to f hc elucidation of t Iboh Goverrament of Canada for liais mark of Iheir considera-
lavra ani fact s wbmcb under other circumstauces ho woauld liav-e 1 "l ion, 1 Must assure yon Iliat thosc iworks are cf tLe lakîmest
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";mportanco la tho îîdvancement of Geological Scienccaa well

"as of l>hyslcai Gcography, and that in a now edition of my
work diSiluria,"l wbich is ini prcsq, 1 shall endeavour to ren.
der full juistice to their meOnts." 'l'b London Sat4riagj Rvirt

speakiîîg of the work says I No gther Colonial Survey bias
"over yet assumed the saine truly national character, and the
"day may corne-if lever tho Imperial Colony ablil daima
tand attain indepcndence-when the scientific publie of a
"great nattionl, looking back iu,,on the carîlir dawnings of
scierce In thoir land, 8lhal regard the nome of Logan, a na-

Iltivo born, with the saine affectionatt interost witb which
f Eugtish geologiats noîl regard the nies of out great geolo-
"gical înap-makers, William Smith, and de la Becbc."

William Edwards Logan was born in Montreat in 1789,
where bis education was coînmenced, and afterwards complet-
ccl at the University of Edinburgh. ln 1829 ho accepted the
management of a Coppcr Smclting %Vork at Swansea and at
the saine time supenintended bis uncio's; interest in a zieigh-
bouring coal mine. D-iring bis residenco in South liVales ho

tperformed a work wlîlch was declared by tho first scientific
men in Europe, to, bo"I unrlvailld in its time, and nover sur-
vassedl since.' This greas work wvas bis GeoloZical Map and
Sections of Glamorganabiro Coat Field, the minutoness and ac-
curacy of wbieb werc such that whcn the Government Survey,
under Sir Henry de la Becihe, came to South WlaIed not ono

i single line drawn by Mr. Loganî was fouad to be incorrect and
jthe whole was approved and pubimihed without alteration.11

Mr. Fleming aiso, mentions that Mr Logan's system in fol.
iowing out the details of the Coal Field wvas so much superior
to any formeriy in use, that it was adopted by the Britiih Sur.
vey, and -'.)Ir. Logan's Map may ho said to bc the model one
of the wholo collection." Mr. Logan, with characteristic
devotion tol Science, and forgcîfulness of self, presontcel t'neso
fruits of bis labours te, the British Governinent without foc or
romuneration. About this turne Mr. Logan also contributed
seime intcrcsting papers to thc Goological Society on"I Stig-
maria beds," or "9 under claty8" of the Coal Fields, which had
corne undor bis observation; and shortly aft.erwards h- visited
the coal fields of Peansylvania and Nova Scotia,and gave the re.
suit 9pf his observations in a papoer reacl boforo the samne Society.
In 1842, appearcd in the lransaclion.n of the Geologicil Soctely,
(Loiid.) a paper from Mr. Logan 14On tbe packing of tbe Ice,
in the River St. Lawrence : on a Landsbip in tho modern do-
posits of its Valley: and on tho existence of Marine Shela in
tbesc deposits as weil as upon thu Motintain) of hloatreai." So
deply %-ast Mr. George Stephenson impressed with the imper-
tanc of Mr. Logan's remarkz -9 On the packiag of the Tee on
the River St. Lawrcnce,*' that according to Mr. Saadford
Fleming, hc (Mml. Stephenson) was "gmaterially guided thereby
la refcrenco to the construction of the great Victoria Bridge."
It thus appears that neariy a gancration since, Mr. Logan had
reached a very high rank nmong in of Science.

In 1812, il having been resjlved to instituto a Geological
Survey of the Province, and the Legisiaturo baving appropri.
atcd a sorm o! moncy for thc purpose. Mtr. Logan was recoin-
meaded by the mnost eminent Geologist of Great Britain for
the Directorship i and the late harl Derby (theni Caona i Se.î
cmetary> applied to him to accept the office. 'Mr. Logan thon
came to Canada, and after making rbo necessary preiiminary
arrangements vith the Goverameat, returno.l again to, Britain
to complote bis preparations for catering on the work. The
foliotwing ycar, 1843, having comnpleted his staff, he commeu.
ced the systematie prosecution o! these Survcys which have
since boon uninterruptedly maintained up to the prescrit tinie,

to the advan-emnont of Geological Science and the great bonefit
of Canada.

la 1851, Mir. Logan ivas appointed a Commiibsioner to the.
Great Exhibition in London wlerc, by bis dispiay of Camiadian
Geological apccimensi, lie attrauted much attention tu the Ce.
lony. Ho was again a Commîsalontr te the Paris Exhibition
in 1855 when lie recoîved from the Imperial Commission tbe
grand gold modal of honour, and waa creatled a knîght of the
legion of bonour. In 1856 hu rcceived thu honour of knight.
hood frein tho Qucen, and the samne ycar 'vas awarded by the
Geological Society, of wvbich ho was a mnember, the Wollaston
raladîum inedal fur is tinineut services iii guutogy.

In 180, bu again rcpresented Canada nt the London E7xi.
tion and was one of the jurors on the cloas devotoi to muiner-
rais. Sucb wue some of the labours aîîd suo of tbo honouri;
of hum wlmo for twenty soveni year8 directtd the Gcoflugical Sur.
vey of Canada.

For the above facts wu are iiidebted to Morgan's Bibliotheca
Canadensis and to Fennings T1aylor's Biographîcal take, lies.
The portrait is froin a receat photograpbi by Notmaan.

CARIIENVER AND JOINER.

WYe caîl the attention of our rendors to the very useful and
prmaita information on tbis subject on page 195, and to that
on.page 222. Th'le latter is more cspeciaily iatcnded for homc
reakling for cbldren, hnit will bc found to convoy informatiou
useful to somne cbildr*n of a larger growth. For the former,
wo are inclebtod to a worlc reviewed by us some timo ego.
et The Carpenter, Joiner and Han1 Railer, Dawson Bros.,
Montrent!"

TORFEDO WARFARE.

A vcry intcresting paper on tie subject was reccntly read
beforo thec Eaglish Institution o! N~aval Architeets by A.
Sedgwick Wooiley Esq.

Before discuising the nature of the plans now bofore the
public, Mr. WVoollcy gave a short sketch of the origin and bis.
tory of this form of warfare.

The first idea o! an offensive attack by menus of a boat sue.
cially constructed to carry a torpedo seemz to have originated
witb Captain D>avid l3ushncii, of ('on.mcticut, about tbe year
1775, but it had little in common %eith the buas now ustd
for the saumo purposc. This boat, an accouat of whicii was
rcad by the inventer before the American Philosoplîicai Society
in 1798, was only întcuded to accommodato one person, vill
sat in a wvater.tight cliambor capable o! containing suficit:it
air to support huim fur thîrty minutes, and wlio could causEt
the vesl te descend and aecend at 'Witt by tetting tu 'aattt
iný> a cbamber beloiv him, or expelling il tiîercform by tocans
of two brasa force pumps, at the samne turne lctting fait about
200 Ibs. of the lcad by which the vessel wa ballasted at the
bottera. The boat was propelled by an oar and guided with s
ruddcr, and'had an iron tube fixcd to Uts crown capable uf std

îung up or down through a space o! 6 inches. A rod passillg
througb this tube carrîcd a wood screîv which couid bu fast-
ened loto the bottom of a îhip by turning the rod, and then
cast off by unscrewing tue rod again. A rope was exteîided froan
this scre*w to a torgcdo, plated on the top of the boat, which
could also ho cast off in a sîmilar manner, and thus left hanz
inig beiow the sbip. The torpedo was fittcd with a clock
which conld ha sot so as to release a lock afîor aay gi%,ca tias
and lire the poivdor. An attempt iras madle with titis boat t0
blow up the English 64.gun ship Eigle duning the campaigu
o! 17l'o, but the operator from somec reason or other wa,; un-
able to fi% in the scmew ttd had to desist from thu attompt.
Soon after thus, thu sbip on whîch the torpeo boat wal; carried
iras suuk by the British, and no other boat was but nt that
timo on the rame principie.

The celebrated Fulton was the next irbo devotcd mci
attention to tho subjcî. His plans, hoirover, werc non wil
receivcd and nothiag camec o! them.

(JuIy, 1876
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Stationary torpedloes wero emiployed during tho Crimean thus completing tis circuit of the electric fluid, andi Dring the
War for tlie defenco of Sebrstopol and Cronstadt, but the Rtus fuse. Tite wires wouid of course, onl>' le u-onnccted tu the bat-
ians, probabi>' dtcrred by thec il - iurcegs of ail former offert- tery jubt before tle action of namiig ltîis, however, oviiett
ive torpedo, boata, dii nlot attcmpt an>' trials wviti thien, andi that the hibm mutai (fume inght, ue cilisbuti in througî $crue

if was, flt until durlng the (ivil Wa'tr of America, the Southern accident hi forthlaîîd, atid that then, as sourn m tile ivires were
ýtates, being overlo'vercd by tlic force and re8ourcea of thoir connucted, file torpeda iwould le fired at onte. tu overcoîne
ativersties; resortcd te a înost etetisivi. cttnployînceut of tor- the dillicuiîy tiiere lias bevn substituted for the utai doîîîe ô

petlî at fle power of this specit.s of nttack %vas dcveloped. une made of îaidia-rubber fixed in a peruliar mariner, whit Il
I1lio tirrt of tlîcse attacks ivas ruade off Ciîarlestown, against %vuuld a] waym, retan ifs tern andi ailow tlic 8priug r t keep the

the U S. was vessul Ironsides, b>' a cigar-shapeti boat untler the circuit unuompleted.
conmmandi of Lieutenant Glassello, with a crcw of Ilîrc meii Tite torpedo la -haped ots shuiva ini Fig. 2, page 212, in order
cnrrying a torpedo, confainirg Colit. of poNyder nt the enti of te ingure the contact of ftie fuse %vith tht. vesst l- ti1 it 18

asptar. Not knowving tlic action of the explosion, and flîinkitng aluparcrit flint cascs might arisc ---iîclà as in striking a vessel
titMt their boat wouiut probably bic sunfi b), it, ber creiv junped îînder ftie counter-wljre thîe dloser mniglit îîot operate In
ùvtrrhoard before ramming. Thc explosion, through severe, aucli cases if la very dt siraiie flint if siionît bc possible for

Ifaileti toi effect any holo iii the bottoru oft fli Irons.des, flic tlic opcrator in till boat tu liave tue poweur of firiîîg thec tor-
boat iras also uîiinjnred, anti ias founti drifting hialf full of poilu ai wili. To etlucf fuis it wnuld accru ta be necessary tu
iater by lier engincer, who climbeti info lier, ruade up hies have a second fuse andi t wo more insîilited wvirelt;; but as mis-
frrtr, and sfeanud bat.k safel>' to Cbarlestowvn. takues ruigit, arise froru unaklilfuluesas on the part of tlie oper-

Thec Housatonie also %vas sunk, b>' a torpedo, boat, 'lie boat atler. and the wvrong wires apprllcd tu tlîo battury, an-1 the ter-
liowvvr, going down fou ithcr suîccessful attempts wcrc porlo tltu8 be firuti btfori- contact, this plan lias not bcn
Male and bath rides ierle eruployed in preparing spet.al spar adupteti. '.aptaîn McEvoy lias, htowvvr, inventda frcmrb rue-
forî,rdo boats when the irar tmrminated. Juat before the t.lose thod, wiîcruby witb a single hîhatinum, fuse anti bat ttry, anti
of if, Loivt.vcr, a remarkable aftack %vas muade, ln the James one set of wires, tlie torpedo can bý lireti cithcr on contact or1
Rfiver, oui fle mercîrant, vessels whll liad broughf supplies at will. Tite dt tails of thilaplan 1 uni at prescnit uîableftogive,

1ta Grant's army, by tlie Confederate fluet of fhîrce iran-çlat as it ia not coasidecud aqlviable as yet fo make if public. 1
rma andi seven gunboats, ail armed i itli torpetices, fixed ou nia>', lîowvur, state fln lit i laxtremely simple and iflg..ioii8,
the eand cf spars, 30 ft. or 40 ft. long, îvhicli projecteti front audt 1 hope thiat 1 shall be able to givo a full description of if
thuir buirs, anti cDuld bo raised or lowered by a feekile. l'bis in our volume of Trantsactions.
ilctt uvas stopped by a boom, and two of fthe iron-clatis got Thle t3ysteu if iring elîown in Fig 6, is thuit geiîurallv
agrounti, ivliere tliey reniaincti ail niglit, untier fire firam thse adopîtd witlî thle torpedous to bu uscd ivith flie launachc wiîich
btinks; but alfîjougli tflir torpedocs ivcrc completely rîidîi are buing at prescrit bujîf for foreign countries. 'l'lie launches
wîth rifle chot, not on-3 iras ciplodeti, as it 8o lîaPPencd fliat muy bu divmiud into f wo classes, viz, tiiost: infunduti for rier
fthe fuses irere in nio case strtick lho Sont hemu States lind service, and thsose rutant for ocý-au îurposus. Fig.?,. page 213,
thîroughunt uînoloyed percussion fuses, whicli were explc.cled representsa u river iauncli simihar fa tîjose constructud b>'
on contact, flic shape of their f orpedoes buîng cylindrical %vifh Messra. Yairow andi Iletil' of Poplar. Thle one shown us 45
henisphericail entis, into which sevetn fuws irere inserfeti, as fuut long anti 7 feut t; inelies buain, calculateif f0 bave a rî,uud
shown in Fig. 24, these fuses (slàown iii Fig. 3) conaîstud of a of 14 knots, buiht cifir of iron or 8fecl, the plating bcilig j in
cap)of lead i , containing a glass tube b, fihicti with sullîhturie at fli k leu], andt j>-ilicu ut rte gunwale.
aid, anti surrountiet %with a mixture of cliloride of pohuali andTi e .rugi l- f.6iau thfrbod2f.Te
whiîte sîlgar ci communicating iil n p.rimer d of meulcd pour- islahexe drahît l i ff.C .,d hi forbor 2in fulik the
der, on) conatt, rte leuti cap bein;£ cruslhet, thec gla bottie i a îte îrl-akclii(r frar .i.fjlttkt
%wrs brukun, and flic sulphuuric acid ignitedthe flc cloride cf rflord pîrotection tu flie mea anti stccring wlicel, anthrow off
putash and sugar, andi fireti thc forpedo. Thli danger of a for- the %vatur whvli migît, cornu on board froin flie explocion of
pedo, furnîclird wifh these fuses, ising expiodud b>' Lunîutt fhe torpt'do. Thli triginca8 anti bilers are aise, provdeml wifh
nitti any floating; lug of wvood or boom, befure reîîchîng flic steel sliding coverg Tfite boilers aire locomotilve, witlî a total
cnuinty'a ship, andi tlic extreme caution required iu lîanulhing h-'atinz surface of 1401 ft., flic bi.rel plates beîng i-in. Low-
il, ludtflie Fueruls tu adopt a forpedo matie as sliown i Fig- tioor iront tliroiglmoi, wvith Z-its bîîtt stmaps îîsîide anti out,
4, irhich couid bu dinclîcti front flic epar, and having an air double andttl athrI flcngies non couîdensing direct acing
charnIer providet f kccp if nearly vertical wlien bu liciatlivil, iiof 55 hl rsu-power, wurking ep ta 140 îîourids pressure Thli
a tube treing placet! la its centre, at f lic uppor ceti o! whlit. bà au diamefer of cylinrleri s 54 int., amuu kengtb of stroku 7jin. The~
iroîl ball iras kept in position by a pin ; this pin iras released 1francis aîre marde #4! 1-iu, angle irons ivitli î la. reverse irons.
b>' Mnus of a rope, heading into tlic boat, andi droppedi on te, a The spar efor thle forpetio is alîippcd auaidships, anti can lie
colle o! fulminatte. mun ouf ovur flic roller e~. A pockch a, sugg~eti lv 'sîstain

But, as it lias becii fouad thant unless the torpedo is a.îi.rlly liavison, ila provîii fo, alluir tîme %par ta have a greater tic.
iu w.ittart %ith, the Ecule o! a ves.;el, thero is a greaf chaut.c ! uression ftian ia flic olti plait o! rumnung it ouf over a roller on
the t.xPlosuun fiîlîng fo blow it in, since if iii always take ftle top of tlie stem TfR0 stinchionsf provided ivita pînhoies
the Une of Icat rcsîsfance, flic plan o! Diring at will lias ftic altoir o! the apar bcing depresacti through ai angle tif 35 tie-
disachrantage o! hein,- leff entircl>' ta flic tilcretion of flie ope. grecs> a noi6cleçs exhast elsamber k, preventinthe flcapproacli

rso, ro mn flic darkness of the niglif, under raver of whith of fthe bout being limarîl, la this dianbcr flic condensiug is
r1l'or, 1 ý e~~~~~~~~~~tffecttd atintaprinomhgkn ftebatepauflic uffemptu .ivt tu bie matie, u>' easiiy misculculahe the antaprino lcsi tfi ot lepae

distamnce huis fron auhip, anti se fire bis forpedo faosoon. T, fliere beiag increaïeti inm thmckacsq. 1h las snrprisiag whlat a
obviate fli c vils of fhiesu ferma o! fuses, Captaîn 3MCEVOY. a! sunail effective surface us rrquaireii f0 contiense the -.tearu lu
fIe London (irdance Warks, whlo, hiat hld great exputienue cases wrle flicobject isîinply ta condense it lu order to avoit i
witl flic contact forpedo systern o!flie Southmeru States, lan the noise-, or ta get thec fr.esli wufer back iufo tîte b)ouler, anti
Vutid thet.lianicai fuse Alisoma l in ,po ifli; flot vuifi tht. object o! oblaining a vacuîum.

the safcfy cap 13 j but being afer%çardis impresse(t wibli the adi- Thd nenir foat buliet navitrl u Yan>v &uafIerc sfort ocan a wor-
-aitage arising froru flic use of clcctric communication, lic n neddtib aiae naywahrsoto na,

latnedi 1871, lic plan showa ini Fig 6 Thuis consists of tute stnrmn, are raide on usactlhefi sarae pruncipi" but w thi
bulun 1,laigisupret lsdb'ati lare.-r scafling.4nand a greatertiraught anti buglt cf frteboarp

MEtaI doin. 6, anti a metal pîug c scrcwct i lto ifs îowcr cati. 1'Flic anc ut present biuildiing for flic Dutch Govemnruenf is66
A Mt-ta] alinluhe d l. supporfeti on a spiral spriug e, inset..rîc fL Long, 10 ft. broad, anti .5 ft. tieepý Site lias s pair o! direct-
id f0 flcs uindte du e a rci nuae rde s tah cigivr englues o! 21i0 horse-power, workiug np to 130

edteficspnleduntier which fr two terminaIs h hu of insul- l)onnds pre.ssure, tiiamctt.r o! cyhinder il in., lengfo srk
5.te w s ir, one ut! these wires la cannécteti with. the batti-ry. 14 ia. The baihers are locomotive, witli 451), ff. total licatmng
su1d tht oflier, te whicli ii afladlc the flcectric fuse, lias cither surface. I. is proposedtoi fait flua boat wifli a smahl auxitiary
-%i cari or othuer connuction, wifh the battery. WVhen bhc for- dankey engine tu facilitiste the wvorking of bhe sara Those,
PI-dO sitth tîmis :[oser attacheti is projecteit againat a vessul or liowçv'-r, constmucteti b>' Messrs. Tliomneycroft. and Co.,arc corn-
Othcr liody, anti receives a shock sufficient to, crual in flic thin plctcîy cov2re i tth a steel dock ùir.. fhick, over the central
mi:taI domo b, tlie spîntile d la forceti dow» until tho metal) portion, und have bottera plating in thich 'fle>' have

bdgq la brouglit mb ocontact wifli tha two terminais h hl isurfarcecontiensing engiues; anti are fit"et wibb MJessrs. Tliorney-
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TORPEDO WARFARE.

croft's new patent screw propellcr. The one juet fiBished for
the Swedieh Oovernment i8 58 ft. long, 7 ft. 6 in. beam and
3 ft. draugbt, and with an average number of 505.48 revolu-
tions per minute obtained by a mcan speed of 17.27 miles per
hour.

In aur own navy we have as yet nlot built any 8pccial tor-
pedo launches; it beiing considertd tbat it would bc quito suffi-
cientto fit up ordinary ship gige and launches for this service,.
The method of fitting these Inunches hitherto used lias been to
cover the fore part of the boat wlf h a canopy of canvaq, aud to
work thre torpedo spar on outriggers placed on cither side ofthu
boat and te rig it out and in by means of a ropo worked from
the eterru sheets, anather ropo beng attached te the keel of the
spar to eaue lt ont and rig it in again.

We have aiso adopted the electric methad of firing at i!ill
and flot by contact; but as bas before becn pointed out, in
actual warfare, wvhon attack is made under caver of darkinees, it
le a very difficult thing ta judge cxactly when to fire the tor-
pedo; and if the approach of the boat were perceived, as in
the majority of cases hatipcned ln the American Civil War, she
wonld be met with a tire of emall arme, against wbich the
canvas cover would bo no protection, and it would bu doubly
difficult for men in danger ofbeingshat down every moment ta
keep cool enough to judge accurattly tho exact moment when
te fire the fuse. An expedition ivithi a spur torpedo bout wil
necessarily ulwaye be one of extremo danger, and partakeo ofthc
nature of a forloru hope; and it seems but right that evcr-
thing ehould be donc in such cases, not only ta provide every
element of succes practicable, but aiea ta protect as mucb as
possible the lives of the volunteers who veniture ln sncb a
service.

flOW TO MARE AN ECCENTRIO CIMONC.
Iu the following description I bave euppaeed the warkman~

desirous of making for his own use au eccentric chuck not tao
bie tho pos.eessor of a plide -est, but to be compelled te do bis
best with baud tools and a simple lathe. This will aie serve

as au anawer to a quer lattly put on the subjeut, in whicb
some one desired tu bave given lu our paper the dimensions
and detaile of an eccentrie chuck for a Smn. lathe, euggesting
tbat probably its extreme diameter wilI be loin. Not su; bc.
cause it muet be at any rate les thon this from the mandril
centre te the end of the slide whien fully drawa ont. Iu short,for a Sin latho the entire length from tbe axial lino of the
mandril ta the end of the slide when at its utmoet eccen-
tricity muet be barely Smn., or it wvill etriko the lathe-bed as it
revolves. If, thero-fore, the chuck is loin. diameter, tho slide
could flot bu drawn out at ail. For a 5in. lathe I should bu
sorrý to have an eccentric chuck over Gin. by 4in., and Smn. lby
3in. would be, generally speaking, butter, bcca these are
litavy affaire, and cause an imumense degrue of vibration ivhen
tbrawn out of centre and made te revolve rapidly. A (lin. ont
can bue thrown ont ffin., which is quite sufticient. 1 once liad
an iron anc of thi8 bize on a 5in. hithe, but 1 seldom used it
preferring a 5iai. acu in brase, lu either case salidity le needed,
and cvery part muet bc accurately fitted, so thiat there %hall
bu na shako. For a 5!i chuck, tu give an eccentricity of «in
inchi and a quarter ta an inch aud a half, 1 should use brabs
castings, the main plate being Jin or 151n. thick, exclusive, i
of course, of the boss nt tho back, by wich it will ho eventu.-
ually attachied te tho lathe. This le ta bu the thickness whlen
faced up on both sides. The form le suldom circular, but siind.
air to the drawing, a siico being eut off cach sido of the original
cardle, te reduce the wcight. If to bc tnrncd on tbe edge h>y
hand toole only, 1 shuuld prefer having the plate castes a cir-
cular one, and cutting off these pinces snbsequently, owing to
i ts being casier te turn without risk te the tools. If the plate,
le caet in thc form it is ulitimate-ly to*have, it nccd ilot bu turn-
cd on the cdge ut ail, but filed np. Thre tirdt thing te do is to
bore and tap the boss, so that it can bo maunted at once roi
the mandril 'Tuke caro not ta have tho screw loase, aud se
to the fit of the eliaulder where it abus agoinst the mandril.
'ruke a point to)1 or graver, and, beginning at tho centre, and
working thence towards the edge, face the chuck perfcctly.
truc, testing it with a thin etraight edgc, or the bladuet af

[JnlY, 1875.
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Fsquare. 0f caaur8o, wif l a slidc.rest, this as; easy work, but I the chuck, and can hoe easlly trianmed up truc whon fl !ts
]lave offert donc it with bond taaols, floislaîng with a fittoplace tapon the bed-plate. 1 have, thereforo, drawn it thius,
or serari-r, to take out the mnarlis of tire point tooi, ani edc butiln detala of construction ecd clin rno.ify the design to
the whlau to a level. Ynu iiiiii3t now, with a tool tient over to bis fancy. llowever, we bave not as yct chamfèed thc calges
tire riglit, face up thc back of tlii plalte. andl turn the outaide of the slidlng.plato. Set off again, as with ire 8trlpia 1ê.ngtlk
of file boss,1 or, if you final it difficuit to get at if, owiîag te ita of J in. nt each end, and file to gauge, and flcn, usi ng a new
lying too Close to file face oftire poppit, take it off anal mouint 1 fle, work up tire wbole to thcse finishing nt last with a, very
it accurately tapon a face-plate if you have oie, anaf, if n0t,1 fine one, but not <a a'ery ttaiele, becausu tfaeso bond and rounid
tapon a teaaaporary orle of Woodl, laying tic fatce alrcady turned, off the calges, which ouRit to ho quite tiat. If tire edges
upon thec clauck, or laollow out a large cltuck uep enougli to of tire plate arc firat nmado fruly square to the rideos, yon eail
tiake in flic plate (ai ycaa hiiw auraie h,» 'eI.e of the curt-rd part faike off witlia niarklng gauge tlro tlaickness of the plate, anal
,at eac ai),fking care t0 level tlae bottoi of flac recess, aîad draw a line at thait distanace freint lie calge upon the Cit e of
yonu ioiiantt it firmly anal lraaly. You înay aise, if îareferred, tice plate. This wiIl naakc thie angle of 15 0, anal ho of great
revt rse the wlaoleoces tlaus Level wvitlî a file tlae face of assistance Screw the guides down, gauginz their paralfelisin
tilt catmtng sufficiently to inake il bed Ilahote utpon a face. wita tiealy. 1 ointed compatssesand test tie mnovemuait of tie
plate, aaad clatapt it down urion the latter securely, lt-ina' -ire slido For titis, howlivcr, lct flic bars stand ai; far apartas tlaoy
n',t bo ,priny a1. Saw face fle bock aina boss, anal bore and tap iare to go wlaen at Ilicir greatest distance. Mien tlie lat is
thec latter before reaaovlng it front tlhe fatle 'lhlin take it off, Itoîcrable, griîad wvlth oilston- powder, moving flic plate aîp) andc
and screw ai upoîa flac iaaadril, andl trat flac ciller face 0f at down between tie bars, and tigitening theao hy the set sueons,
lia purriîaîag iais course, slaould ah bu neccs'sary to try lIa,,screwt, unfil tle sîlde works pcrfectly. Saapposing Ibis laappily av.
take off tire fsce.plate, anda do so arat/aout aeaaaomang the iiaer4 : compliiaied, a baote shoulal now ho dfrilleal À in. diaueer, ial
but if yon have.-% set o! taps, and, what la useful in fiose cases; ecdi endl of Ille plate, imb and througl the lower plate, at! a
a faux nez, or false mandril, file exact size and pitela of lie( steel pin 6fioulci ho tîglatly littoal into eaclî to hiola the palateos
real onie, yenucau test the fit witlaoîî evon remnoving the clauck firml;, together whitle tire reinainder of tic work is heing de

iIf yonintcnd to file nip tla'- curve, yoen can mark thean on tiac Tbe8e 1 nsarc to bc kept for permanenlt use, as llaey prevent
face of tiae work as you turn it. Be very particular lu lits firat istrain on fic Icading screw, wlieu amy work is being turucalI
work, andl equally so at cach stop, and you wvill liaveyour re- up ý.oncentrically willî the mandril. Int the centre of rtae
ward. Next prepare the two guide sîrilas of iron or .tcl, J in alide la no%% to ho drilleal a hole bo take the cend of the central
wvide anal the lugf h of the claaîck wlaere tfaey arc t0 ho plared. pin tripon which the division plate ts tb fura. Tii tain .,iotîld
Tliosc must bo IserJe.-;ty fil cd up, planced,or ground anad scrapo l be as atout as there la roomn te, make lt, and the formn shoi% ,
utaIil par&llul, and truly Fquare at flac edfgos. Take a whaole being screwed into tire boss of flae silde, whicli boss ii; maade
day at one if nccessary, bot bo aatisfied wîbls notlaiug short of 1 solely te stiffen it and the di -a plate. The slidiasg plat,:
accuracy. You can buy such 8trips as tiese direct front tu being thus helal lirmly by these j pins, lis projecting top is
roelis, very traic and paralfel on tire broad faces, and by care te be nricely turneal, tie edge beiig made exacthy square te the
ina flîng tfay umay bdefioîshed t-) il niforin braglat surface tt face If tic liole for the contre lainia8 drilled, but îaot f5ajd
no greit, dîfficufty, provideal yon take lMr. Tire easatst way tlie back centre may bc run up to stcady lb, its point falfang
towork flium will bch to grasp tircu hy ilacir broad faces ina a into titis hole. Care, howover, must h otiken not f0 scrcw it
large vace, together first of ail, until rite- calge8 are somnewlaat tap so tigitly as tocenlargo the bote. If should just aissist te
reduccal anal then to take cadi separatclv, anda imbeal il tol hiaf bold it, an iae more. Tfhe brasa whleel foraaing the latter as
its alepthr fa a block o! wood, placîng Ibis on tie bondi aîad cast witlaa prcoetizag stual or boss, on which tire Ecrew is to

isucuring it by dravang rounad i into the bonch, or grippiug flie bau eut, of tie exact size and pif ch as that on fthe nosai o! the
blockin a vice. <Jauge the thîcknucss witla callipers or a plate maudril, anal a hole dril'ýcd aown its ceaitre, allows it t0 slip
gauge as you go on, anal square upt thei cdgeo as carefuilly as over fhe pin juat deacribed, Nvhich it ahoula l it vcry nicchi.

jyon cao. Une cdge of cacti is nw tW f0ch workcd to, a single or As regards the construction of the chuck, we have, as yet, ouly
double chamfer. Whicla of the two is useal iill depend trptn supposeal tiais pin f0 ho turncd up and scrcwed finto tic plaie
circumahancea. A double cfinmfer will nocal an angular groove holow-viz, the sidiug.plate by wvhich ccontrîcity la f0 be
in the edges of tie sliding-plate,; andl tîtose musit ho cul tvitb produceal. If will ho observedîthat in uuscrewang a cliuak ah
a carcular cutter mounitel ontth ftileî ccnhres,tlae plate being Jany time front tle nose of the eccentric there xviii ho no ton-
clampoal in tire slide.reat. Very likcly my queriat lias not one dcncy touascrew thc pin, but only to tura thc divhiou, or
o! tbese, anad, a! not, lac will use a single chaniaer- Fig. 1, K click-plate, anal tic apring catch will provont. titis, go fla.at

[i on platuanal guads-using tic file onl 'v, and a gauge of tin or tie pin flans screwcd in will holal tighfly. This central plin as
tifan btass te test frite angles. 'flaci barts may bc 13 in. thick, often made conical, but itilajustas well cyJînd.-ical. Tic trear
andl chimfered tb an angle of 430 Perliaps lire tasicat way isshigbt if fiais part, and it is easy at any t1met10 l a new îan
to do tiais xvil b lie fille up) first of aIl a leugli of J in. at catir if flac fiole in thie bras8 becomes enlargeal suficicatly f0 naeed
endl, anal ilin work tire rest unt il even with ltu. Upon tic il. Let us, laowevcr, turf out attention te rte click-%% aaccl

aeearaay 'f tese hameraandIlano c bb sfdc to sead 'This lasato be txamned on ail aidlea-firat indcpenduiatly, an 1t Ilin
incas o! tho whole, wbcn in use, will depend-tnd, if unstcadyintaplcfofnladatet.A isaprjhîgDs,
or siaky wben complote, self it to the finIt rag, bone, anal il la easy f0 holal if eiîlier in a self.ccubrîug cliuck or iu a
nactal maernhant you mecet, for it wvill ho of no use tas au eccen- woodon one, whicb will serve the purpose vcry %a cil. Huile;?
trie rliîck Sec, tiierofore, thal ltoese strips aiso bied wvll un ouI fie chuck, fierefore, te recuive the nose or projection, aina
tite brasa plate undoeat, becaaîae il is casy to.forre tlaom se0 that tbe reaf of tire plate beds well down on flic clauck,
down by means o!fla tiecrews , but if liaey do aaot lied 1,,,l wbici il la quille as well te rccea.s aliglitly te fît titis part, as
wlaen simply laidl ripon the lower plate, you can but b,1.mb il 'vili belpi to stcady it. You can, bowever, rua up the hauk
forcing tlaoîa down, anal tie alidirag plate vill nlot work pru. contre wite roughing it down and furaing ula the cdgc, wflicb
pcrly Two scrcws wihl froid lown tasu guides, but thie bolea is te bc square t0 the face. Tura if as slaown, witla a receas tu
an tlaoma mort ho lcngtlientd ln tiac dircction o! ticir ivadîl, fit veryuticely over thc top ou the sliadhag.platc. Yeuait nos
toalfowolfadjihtment. Il isacamimon priactico0make oaay run adrll trougli it for ftire pin, allliough, lcrhapë, ah as a
one o! Itium tfus adjualable, hait hoîli oaglî t0 bu go fitteal sjaer practicclto deferthis until tic castiaag lias been reverbeal
or tie screw or nose of tic chuck will lic uth of ccnfru the firt inflic cbuck. This is niow te ho donc, cîlfier lte samu bciag
limie tlae guide'-bar i8 tiglencd against tire slide. m lcsrwure doeply or a new one substihuoal. In tis case, ab

tie vtc ill bave to ho turneal anal claaod in addat.oa tu ritea
IVe must uow dral wilia the sladang.platc of bras', 3 I in. face of fle ac tng howl cdc(Wl ae rctc or i

thaick,saaastobeflaai xvith the gtiidc.barswhen-ii i ifs place the back centre. lu rccommcndiugthisI amn obligeal tupîre-
Fa,tc lIais final tllfle anal scraper luntîl quite level oaa one sauppose an accuracy in the latie lîsel f liaI does nut alwa)I.
side at hea.si, tuaI %vfaicli-is Io roat agaluast tlac low.cr palate. arxist, as it may liappen cilier rtl; flic centre of lie inoveable
Filec anal rqtiar-c up aiso tire edges, gaugîng froua tire face; tirsI poppil ia nul rx,îcit oa. a level wi h tirat; o! tire mandril, or
made, anal making flae whiole plate parallel, anal 'rde enougi t lat the axial fine o! tic two la Lot coincideuf, owing to tlic
to harely reach front tiac lower part o! one guide bar to, the paoppits not bcing îruly planeal. In suci case, if we anake ftheL othr wion tiese arc in place. 'riais plate wall bc besh if cast wvork rua partly on lte back centre, anal suuacqucntly wilh-
wifb a circualer boas upon one face, li in diameter, whicli draw lte latter, the casting wîll hc accu te ishift slighly anal
strongthcna 1t: formu a bea for tho divcald virole and noso o! rua ont o! trubli. I have personally been flaus annoycd by a
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tebnd lattie, and amn probablv net atone in tho matter. If thero
is any sticli defect exic;ting; the work tead botter tîspeuci upon
tie chuck alone ; and if a litttc care la ezercig. il tniit lie

casingin eduedte a fair~y truc surfasce, tiieru le not uiuch
Idanger of Uns pnrtirg coinpany witb the chuck.1 must lî'avc th cnlusion, of this paper te another article,
Jwhich %vill bc accompauied by the explanatory ditîgranci.

J. L. in the «4iiq!îsh Méfchante.
V7o be coitc!udei.)

NEWV DISCOVERIES RELATING TO LIGIIT.

Some new iicoveries rclating to light, aiid the most in-
portact silice the day iwheiî the possibility of spectrum
anaJ:iysl wcss first made known, have Iccen madle by Mr. WVi.
Crookesi, aîid they cxdited a cunsidercîble amount ot interest
at et recent meeting of flie Royal Society, na wcll as at the
-otir, hi-Id by the saine body a few dayé; prcvious8ly The first
discoveries by Mr. Crookes were madle known to tie Rtoyal

ISociety in August 1873, bat lius more recent discoveries,
wlîjcl are still mort) remarknble wore first dcscribcd thiere
about thre week8 since.

Mdr Crookes began by stating that, iu the paper whicli lie
had previously rend to the society, bu lind made known liew
a lever arm of pitb, d4clicattly stuspended in a very perfect
vacuumn, wsrepelled by the imp tet of light or radiant lient.
A great conditLcn ef suc:ceas in tie Lxpierirne was to work
with tie lîighcst possible rarcfication, cousequently thlIeer
arias wcre suicpended ici gin-a bulbs freont wtîic the air hiad
been exliausted by mnus of the Sprcugcul pump, whiîch gives;
a far more perftect vacuum than cau bu ob.ai ucd by the usu of
any cither apparatus.

Vntil tbesuecxpcriments were made it %vas bupposcd tint
liglit had ne action upon a I.cver arm et smalt pondetosity
suspended iu vacuo. Indecd, tlic circunmatauce tint lîglit
could not tura a lever arm se 8isîpended bac becu quoted iu
standard scientific text books, by Dr. Blalfour Stewart and
otders, as one point lu the long chain ot evideuLe againaât the
trutb et Ncivton's; cmiss'oî tlicory of lilbt. But 4Nr. Crookea
last week exliLtctd a bar of pith suspeuded b>' a cocoon fibre
in a large glass bulb vcry well exhausted. WVtieu a liglitcd
candie was placeti about 2 in. àom this bulb the pîcli bar
begcîu to swing te aud fro, the awvitig gradtially increast,g tu
amplitude centl the dead centre vas pas3cd ever, wilen severai
complete revolutiouawere, made. The torsion ot the susp ultet
fibre thon oliered re.sistauce te tlîe revoiuUions, cîfier whiclî
the bar began to turn in the ùppo-ýite direction, nuit se on
alternatel>'. 'ibest. movemeuts %vote kopt op with enurgy autd
regularit>' so long as the caintile coutiuued to humn. Wiien
iustead. of a cauie a piecci of ice was placed near thc bult),
one end of the lever arm camne toward8 it ase if attrtcted ; but
tlic truth was, as8 explainuti b>' Mr. urookes, th.t radiant hoat
was acting upun the pith bar from ail parla of tho ruen, and
tient the pretentation ut tbe picceot of l lowucd tiie radiation
on eue aide, consequently thle muvomeut wvas really causeti
b>' repulsion ac.ting ii the opposicte directiou.'lu orJer te imeasure soute ot thesef elfeets Mr. Crookes uses
a picce of tubular glass apparatu cil the s3hape Pf au luvcrted
T1, Fig. 2, coîitaiuing a huriz.jutai glass beair, suspendeti by a
very fiue glass tlircad. At tie cxtrcmities of the boua werc
attachiet the substances te bu subjeeutid to exporimeut. lu
the cecàtre of the beian was a salait murror, front wlîîclî e rayi
of ligbt ivas reflucted on tu a gradeatuti seule, juat as in sir
Williamn Theompsou's rulccAîg g;tlvasiomttcr. Thus the
ancounit of repulsiun preduteti cuutil bu measuircd. Thle ad-
vauteige whiclî a glass thrc.ni poý5sesses ovui a cocooui fibre is
tieat thle index atways, gocs b.u.k to, zn;o Tlîe libres cised to
suspend thte arma are su excessively lieu titat wkicu tlîe eîîd of
one of tlicm is hetd in the baud tic fibre usually curis up-
wards like at cobveb untit thie other eud ef it floats almnost
vertically lu tbe air.

As tbuvacuucn becomes less perf;ct the repulsion grovs less
until at test the neutral point in reached whcre there is no
action at aIl. If still more air bc thon aduiitted, attraction
lnstcad of repulsion setst lu. Tho baromeotmic pressure of the
neutral point varies with tlie densit) of the suspendcd sub.
stance on wlîîcb the radiation fIlis , it varies also with the
rttio of ils mass to its surface, and with severai othur condi-
tions Tlîus the ucutral point for a tbîu surface et pith beiug
ltpw, whilst that for a modcrately thick piece of platinun isl

liigh it follows tlîat, wltlî a rarefiratien iutermediate bettwîuu
tlîcsc two points, pith will bu repolîcti yhîile platiîîumn wmlI
bu attrsetet b>' tle saice power tf raîdiation. him. Crookes
proved this %'xpurimentally, b>' slowîing 8imiîltsîeous attrac-
tion anti epulsion b>' the sumno ray ot liglit.

WVlen tlieso experinents ,.ce tirst madle kuowni, isoucie of
the oberverte trieti tu, account for tie effectee by the atsd-iiie(l
action of feeble air curmecits or of cectricity, but belli tiie8o
lîypoth-isvé were cousidereti by Mlr. Crookesu te bu abuiîclîmntly
disproved. Profes8er Oahorno Rvynoliictî uggested tlîat lice
movement miglit bic due te evapuratiu-i anti condlensation ut
the surface of the su8peudeti body. iVîr. Crooke bail a tlîick
anti strong bul> bloivn Bt tho cuti et a piece of dîtlicuitty
fusible green glatis, speciahly matie fur botter glugcs; lit it lie
supported athin bar ut alumcinuin ut thoenut ofc long platiuum
ivire, tice upper ecîd of wlîli iîru wîîs passuti throicgh tliu topi
et tic tube anud wol seuîle 1 fur ulettrical puîrposesi. Tie Bp.
puains; was seule 1 by feisiour tu the bpreiigel pump, and tlie
extiaustion ivas kc1 it going on lor two ciay8, cîntit au indtiton,
spiîrk refuti to pass acrosa the vaceuum. Duriug Ilcio tine
tlic bull> aud its cotiteufs4 weru severai fimes rîtised tu a duil
red lbont. At tlic eud et the two dîîyb' exhaustion the alucul-
nuim bar was tound te behiave in the éiaine mnanuer as, but it at
stronger degrc, tliau it wvoulti bc lu a leso porfectly uxhcîutteil
apparafus, nacuel>', it was repulieti b>' heat et low intcusityaud
attractud by cold.

'Tie most remarkable et ail the facts matie kuown by Mr.
Crookes ivas au apparent dîff;reunue betweu the action ot
radiant liglit cii .1 radiant bout. At Uhc higliest uxhaustîoiis
dark )touf appeareti tu att aluist c.iually ou whiite pîth and
on pitlî eoated iih lampblack, repeiliug citler with about the
smm force; huit, strauge te say, the luminoui raya repelleti
the black surface vvith more cuergy thau tic wliitu ucie. This
i.; ail Uic more remarkable beausu liglit buîug ruileceet frein
a wlcîta surface, it miglit have been supposed that ict cousu-
quicuf robcucid would have reulietie the whîite surface more
titac the black eue Il it taking iîdv,întage et the tacts as
tlîey exist, lir. Creokes conttticted an instrument wlîtch clî
catis a 91radiomufter," and wlid,. excitud niur i attetioni andi
interest at tic reuunt meeting of the Royal Seciety'. Thlbe p-
pnratus is slzown in the illustrationî, Fig. 5, anti cousîsts ot
four arins auspeudeti on a steel point reating on ai cap, s0 thlat
tue arias are able to revoivu liorizoutally upon their contratl
pivot, jcist tc sane, iii faut, as the Brins ot au anmloujetur
revotvu. 'Vu the cxtreiîiity oftaiAi îirtunoft traw lu theo ap-
parattîs macle by Mr. Crookes ici fastencd n thtu dise ut piîli
white .,n eu i îe acîd blac.k on ftie otîcer, tlîu blae;k surfaces
ot al li teisa fauâg the saine way, the pittî disesi are ocdi
about the aizti et a sixpence. l'lie whtule arrangement is ou-
closiz lu a glasb globe twh-ch in tlîuit extiausteti tu tlîc higlieit,
attainable point and bcrmticnhly ticaluti.

'lbis arrangemenct rofates witlî mure or les velocity under
the action et lîghît. %With eue et the instruments the arma; ru-
volveti onte lu 182 seonids wlit-ii a candie fuame was piaced at
a distance ot 20 in. Whon ctec sauce caudle was placed at a
distance et 10 lu. uîîc revelutioti in 45 seconds was the result
and nt4 5 in. oue revoietion was given icn 11 sec. Tuns it wiIt
bu aoci that tlîe mecliaîiiieat etuet varies; almnost exactly iu-
vcrciely ville flic(, square et the distance, se thiat tlîeory and
experimeut coinçiti.

ln tîcse experiments Mr. Crookes hi to be ver>' careful te
gounrd agaiîcat the effects cf uuducired radiation. I lie liglted
accu bernera iu flic rouf ut the hall ot the Royal bociety inter-
fered with soute ot tic results, andi a candie placeti incatieus-
ly near bis bulbes wouild senti the conitenfs oi auine ot thein
spiniu. As chu veiotity wi.fi whlcb the> spin varies wîth
the icitenasity et ttie liglît, in thiese instruments we have a uu-w
tomi of acticecr. At preseut flîcre jes use goed andi scien-
tiflically exact tuîctlid et makiug actnumericsil cuicasure-
ment-s, lsut thecie disi:etrCt May possîtuly resuit in the pro-
duction ot a miore perfect instrument for titis purpose. Tfhe
action ot the radiocueter in nt pcseit inexplicable un an>' ru-
ceguisel or unrecoguiseti scientiflc theer>'.

A Buffalo tulegraph operator accidentally got locket in the
office at dinner time a tcw dîsys ago, anud ail other efforts to
obtaiîî bis noon-tidc meat provîng unavailing bu telcgraplîed
te Canada, thunce te Detroit anti trom thora to anetiier office
lu Buffaie, wheuce a messengcr %vas dispatclîcd to libumate
bim, anti lie securcd lus; muai.

jtiiY, 1878.1
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NEW DISCOVLRIES RELATIN(;i. TO LIGIIT.

PLAN FOR A SUBUIII3AN RESIDENCE.

The accompanying plan for a suburbisn residence, for %Vhich
wo arc indebted to the Ammencai Jeiculturi-1, ia frein tlie
deigus ef Mr. S. B. Reeti, arcliitect, Corons, N.Y.

ELrrV&?1o.,, (Fig. I.)-Tlie front is irregular, having an
angle, which narrowrs the part,;, eu pplice muore vertical Uines
andi addsto their Icngth comparatiYcly. Tb=e art- important
features, imparting a graccful appearancc, and influencing the
entire character cf tire bouse. 'l'ie angle affords ample tu-in
for tlro Piaza, ilîleh can bc bouit for inucli less cost than
when its thrce rides aire exiosed. 'l'le next attractive féatures
of tho front ame the bay xrindotws- below, andi double iindowsa
above, with the ballustr.dc, r.nti bood, so proportioncti and
arrangcd, that they confcrniwitb caci otiier witlî pleming

C LLAIi, (Fig. 2.)-Tlho fourindation walls are of liard bricks
loidlu mortarS lu. tliik, .nt î ft. higli. I oaiishx
the foundatiori tests on ose rsandi, care shlild bc talion te
provide a bcddin, laid 4 ini. beloiw the cilar bottoin, 16 in.
wide. of brick, or bettur uf large lat Ittcîîrs. Stil1 grcatcre
shouild be bc:sted on the i.ddî for 1 bcch itey and girder
supports, for they sustain the gruatret propcteioniatc- ieiglit,
arnd auy settlcrncut of thesc p.rs~i1cuc ersinc
the floors, d isarrauging the wliole lîuîîsc, and becomoe au ira-
mcdiato andi continuons source of arixicty anti cxlinse. Tire

zig. aarca in the rtar is built tif liard brick, and! mortar, wvith bhue
stone stcprand eoping. Blue stonc sills arc provideti for =ach
of the cellar windlows.

Fiîasv ;-oRy, (Fig. 3.)-rbe interier arrangement cf thc
plan will bi ppreiateti as nak-iug the bcst possible use cf
thc rooni. Thec front hall is ividur than is usual in bîouses of
tbis character. The stairs arc arranged with the 1-quarter

L circle Ilabout midway of thecir liight, which brIngi; the niche
down whcre it becornes an important fcaturc of the hall. Thec
thrce principal rooins, thc parler, dinirrg roin aud kitclien,
eau bc entertil froin tic hall. The latter two rooxus hare
doors Icading to the lolly. The lobby i built of 4J ini.
tougueti and grooveti ceiling board-, içith aalîcs mnade to
swing. A she:lf, U~ IL. liigl, aud anothcrjust.abovu tic Pasb,
giva suticicut framnewotik to fastcn tira ceuttr cf thie boarding;
Uic eutds arc aile'! te i an sd plate ; tlîrisc.9hulves 'dil bo
feund useful for mauy pwipescs. Attachedti theUi lobby, andi

- - bufilt with Il, is a gooti sizeti pantry p, for the diuiug recru.< 1 1 1 1 'Thc kitchen isprovided with a closet at the side cf thre chra-
ney, a sinir, with suraîl closct underticatîz, andi a direct comn-
munication to the ccllar 3tairs ucdtr the hall stairb Tlrc

- - window in thre aide cf tic dinirig reoom mary bce omitteti, if the
bouse is in a village andi joins another, but this is dcsimblo
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to give abusndant light la fii, which isrcally the living room Maty cases %vhere -.viste would tct bo suitable, or thouglit of,
of lise famlily. >'et 1 bulievo tbant for suitnbiiity and good faste in saint- casts

out of ten v'ery liglit colora, or purta if0. aru indicated. 1
SECOND STORY, (Fig. 4.-te peculiar miner of coaastruct- havat knowvn instances wbere mucb tlime bans been Apeut to

ing the titairs, mzi gs tiarir ianding nearly in flise centre, 90 discovcr a suilabie color for a bouse, wliera uearly ail ltt
that ail ïpace tufliient uatly foîr four dooaras ec&ssarY, Icav- différent pigments %vere drawn froni, and cafter mucb issixtuig
irig almost lise entire floor to bu laid off luto cooîns. rThe and testinir, the resuit bans genernily been ait unknown aîîd
iaeavy litses show tu tnost simple mrdbod of dividing titis Iunnjamed sliaîle, as if everytling dupended on sou seraliren-
story litto four moians Should another rootat be clrsirnb!c, It tai l' l'lendittg %vitb the back ground," or in oather wurds pait.t
clin be îkcî off front twvo moins as rhown by lise dotted Unaes, iag flic bouse otofsiglit. As&ruitepuintEoiLt;o bestrcvtai
In titis cage anotber wviiudot May bu inserted as indieated. the truc ci -racter oif the building, and this il; best donc wbvnu
Every onc'ii expurience la tbat therc catnot bc f00 many lise colors afford the founaion for the nafural sbadows tbat
closetts, ant ive btave addrd one tu every. ronm in the bouse, restait fiom tbe truc and actual projections.
except theu parlor. CosTr.

COS.TatrCTo.-Tite bill of tituber appended indicates a 57 yards enwavation, at 20e per ynrd ........... S l4
iregaitîr" Il.1ame. It la n great sstit:faction, and saving, f0 13,000 bricks, turni-lied and laid, nt ASI p. 1000 195.Oîi

have fte timiler îîroperly Il laid out," nd franacd by and tnder 5si0 yds. laI it and plasteriug, at 35 c. p. yd... 175.1)(j
flic intact diale direction of a master meciîuuic, bo ns to bu 28 ft. stonc stcps aud coping, sf 40 c. p. ft ........ Il 2f'
quickly and sub.%taittiaiiy raised. Four good carpenfersiwould 16 ft Stone bills, nt 30 c. P. ft.................. 4.80
easily traie ail tise timbter ilu titis bouse in tivo days, and 21370 fr. tituber, nt 2.; c. p), ff .................. 53 3;2
Taise if lise iixt day. Af leastone manf weli kaiown abiiity viz. 2 silis, 4x7, in.xi> it. long. G puste, 4% 1 in. x2lûft. luîg
aud cxptriccas n ncitanic shouid bu wifi lannd fake charge 2 il Il22 ". 2 tics, 4X6 -' X30 I
of thosu etpilloyed tu build a bouse. It is tact economicai for 1. giet, 4x8 IlO "I c 2 i 9tg x22 t
one about Io buiid a It'.m, to, trus., such work fo tise caprice i tg Il cg X8 cg 2 plates, Il Il x30 9.
of au iitcxperienecd tint, who lias Il hiped I arouud somu 2-)6 be amq s 3x7 Il x22 4. 2 -9 9 x22
job, unt il lic lias learned flic amns of ta)ols, but who bas no 6 "l 49 Il " S 94 6 pieces, 3x7 ' I
positive knowiedgo, of theî traite, and cou'd not for fais lite 400c wvaii strips, 2,c4 in. xi 3 ft. long, nt 16 c. cacb. 4;4 iii,
"iay ont" lis cornier post for a two story bouse, cet is à;srctd .1î>u novelty sidiaig boisids, q;i tal s3S cil. ... -à .% 1
enougi t f0 areen bis deficencies biy suggrsting Il balloon," I16" pounds tarred paper, at 5 c. p. lb ............. 8 Ji
or boînctlîing jaîdefirifte, that riliaires littie or no skill. It 128 tongue.i and grooved ilooring, 9; in. at 35 c
sowtîmes Itapprins, lu localitics remofe tram cities or large cach.............................*** «***- 44.8'8
tonne, liat piereons arc obligcd 10 do wfith make.sbifk, f0 get 110 bcmiock boards, at 20 c. cea..............22.(X)
a homne af aI. It was Sucît a condition of ftings liat ieJ the 'q.; square of tirs rooftsg nt 9 c. p. ft .......... 85n
well disposed pioncer of t %vest to adî'pt lise in. f bod calied 1:-0 ff. cornice, 30 c. p. ft...................... 2' 0 fi
'balioon framing," waicbt is rcally no framiug nt ail, aud re- 111 fi. guitter and leader, %CC cP. ft ... .......... h Il1l

quired no.akili f0 get cap a kind of home, acceptable landier 1 bay wvaudou %vitla blinilx (coilpicte) ........... 7.~
sueli circuatances. But whiercser rkilled labor may bc liad, Mattrialin sloops lobby, balcony, bocal aud cor-
iL is ridiculous to, sec a gang of inteIllbent (?) mecbaitics ner boards.............................. 78 Au
stanîdintg up piccc-s of diverse iuîîgfbs, andi propping fhem lu 8 %vindoirs wjîb bliuds, (comnplete) aI $16 cacb... 1213-01)
a vertical 1.osition with rods riauning evcry siay as braces, not 4 celiar iwindows, <complcte), aI. $4 catci..........1 GX0'q
one of whlcli cal bc removegl unti iseh uîper codi; are sccured 24 doors, <COMple.tc), at $10 cadi .............. 240.(-"i
1-y tics of somne rort. A good trame ici a bouse is cquivai!t 2I %tairs, 4. .............
toa good constitution iii a mai, and 15 ottital importance, it 2 niarbie triauteis and - puits manties ........... 75 c.-
needul, bc cluansy, or ovcrloaded(, but slouldiatlastbsvetbe Le&çc.boirds and sheiving ..................... 50'
menit of l'vingi taile fo stand alone. Nails, sink, aud pump ........................ t.'

Carfage, average one mile ..................... 410
I'IYIn.'feprincipal object in painting should bc fu, Çarpentcals labor (not included above) .......

profect aud preserve ftbu materials uscdl lu construction, aS P'ainting, two coait;.......................... 100 4")
also tu givc a good appctaraacc. Ail exterior wood %vork Extra (or gittier eupports, grading, &c...........0<3R.
tliough cxteutted -with the greatest r-are anîl lu the xno.t sut,.
siadtitil malîner, if lt-ft cajtosedl to clînafic influences la verr Total crust of mat-criais and construction... .2010.""é

soui dstryed Itis çonmyto se nlythebes led aà l'ie abovc items comprise ail the materitds and lats,.crIiii3eeJ otl in paintîing exferiur wook %work. Tlicy wiii ceutiast eidnlsecstuioofhsbueacltda iâ-ail caher compilouunda, preactît a bcttcr apprarance, aud ia lite ince ulccntuto fttsbue acltdA b
end ftîrnitzli a jîtucla better fundation for future painfthng. TIi, pres ut rate. iu tbc viciuity of Ncw York. The cosI.t au sub-
ditlcrençe in coibt ttcen lseb-'st inat'-rizti.and theimitaions ,ulitaudistricts of !Cau.îda. espcc.iaily tir raw matritus auO
for ps.itiling the extcrior of a laouse buit on these plans, labour would bu lcss.
%vould not excecti $1:2, and Iis cosI. of labor would bu jitat the'__________
came ln ciflier case. TIa'- tarnt coat ùr Il priming*' qltoui'! bec
put cri titb flice grcatcst carte, so as to thoroughly corer and 110118E C.EAI AND TIIRASULNC, MACHINE.
c'lose ail tht' porcs ita the exposcd surface. .111 wiudow anti
outside door framces, .'orer boards, inîow capsq, watrr talîe %Vu gave oit page 22of frouaR:în.rm illutstrationts tt à
aud stooli tiouriug, sbould tie pnimed t:lrurc scttang, cspeviaiîy IVCl.arrangcd hî,irse gcar andl trasltiug machine, cc'bfu.-toli
thcir cdges, %vliîc 4oiiiingN rrqutrcd to ic made, as If will bc by Mcs:is. Wallis auJ Stcueu, t aaiugstoke, Englantl. Tzc
the lst opportunait; to do jizýtice to tiîesc parts, wistre m"ts.r Itorse gcar iS moounted 011 a carrnage trame, ultn wvitîît b t
titre la hiable to co1lce«t.inuJ remaiu. Whcn pramîug as wcll thrasbtug tuat.nt inayalso be carricdl. rthe fratinc ta of fatutrr
cloue, if la brst toe t lite b'uilding stand nta fhorou,-bly drrd, nd to it .lrc l'oued a flair of cast-iron brackefs,, whth carry
1le evidrnt f0 auy one f bat ituels ot the wçafcr uscd in fthe lite sockefs t.,r lise poles, sud rucuive ftac bcannug ut the oea*l
ltlasfcrisig mu.st percolate tIirough aud flaoroughly raturattu baft. l'le large drîvug vlitel lias i'cvel tectht, nut gcau,, it
evvry part Ç-f a liouse. Suflicienit lime siaould bu ailo%,cd for a snail illions ou1 ti', $iaafr Of whicb t'sa spur wiîuui atetuaitt-
this mout.turc f0 pasa off, aud f it'- wiaole bioure fo i'ccome drizd a piniun that in ils turus drives a univ-ersal coupling, tu wicat a
ot. Te itails sltould tiaca bc I"asf," wcla wciii tigbfeu up shatt can bcatfacbud, auni the posier led off .aiicr te f.c e cc
p(ermancutly aIl the laps iu the éidiug, afîcr wiaich the work .direct, o- in au iutermcdiate gusring, as showu in tite àtr-a.
shottid bc proptriy putficd aud thbe scroud coat applitd. 1 kctr-i. ie arraumente of the thrashing miachine iali tic
Aitutun la the best sca.aou tn paint, rifter flic extreitte lient lias 1cluarly uuadurst oodl.
pass&i. antI insecla have clizppcarcd ; the processa of diryingz i____________
xviii bce -lower, and anore pcrfcct, wçith less %,rtc bely çvapýor. i
ation, Irincviu smooth Folid surface 1 amolfen asktc], wirA A%. excellent b'ronze for smnali castings may bc mnade t.-
r4ouer bo,.sînt? Nî.twitistauding much as becu saidi agatnit a fusing togcther 9:mi parts oteojpcr by wcight sud 36 parLee!
'chito fAr outaide paainting. andtis tasutanco thit there arc l tin.
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Turti; is sortie tolk nt Camnbritige of establj6hi lE Iprofr-sor_ 1 'lo moarte sillk wiicli lais baet, writikied appear like new,
&lait) î'f M-liIaliiem nivl engineerinîg tspnîge on tilt surface wita ai renk soution of guisa arable of

Talc advillitae ln tena;iIe strengtlî, wlîen hales are drilied i 1 wliite glue, snda 'roll ()' "le Wrong $'de-
ý1«1i tattier t1iftl pîîincee, ia c tltulited to ba 25-5 lier cent. Is order to close cracks ici cas! iron states gooti ivoot asies±

.1 (;iiAT Varit>( os artiicleq, '-nets as tast, grain.i.tg, wagons ar te bc siftud tlirotiîgh a fine sievc, ta wliicl is tu il'e a Ideti
covers, rois, e. sulis., &t , art: raade in Itusia frot tit inietr 1 tire anme qtiantaty of clat fnely laîilveriseti. togeltiiqer wttb i
bark oftifre - WOCKd or lintieu tree it la estinialteti tlact littie sait. 'rite mixture' id ta b.- znojateuct wjta %vais. r ettotnl
ulitardls of a million trecs tart- eut tlawn annually fur liai%. to miceik al pfste, ai tile cruel, of tire stote tallet %villa it. lThe
p.urijot. l'ie vaille of tiais tuanufacture ainotints te abrsut cernent ioes flot tîcel off or break ;away, tirait assumnes an ex-

£4~IO0.trente clegree of hadns aftt-r beiîîg lieateti. Thse tte ua
bic coul wlian fla- application la ma-le. he sauti'. substance

Mitî V ilayer lins receintiyïsianîvi ut Bierlin, saipnpi.-5 of pape, ilay bc tusi-ti iii setting flice plates of ai Mtoires or il) fittilig fitote
a,ti cartiboairtlinîalje fromn peat. 'llie pat is 3 qt t tu at pipes, a.-rv-iug to retier ail tire joitits î'erfectiy tiglit.
îi.îie froin straw, andi, ititeuti I.- to 20 lier cent. of raga: id
a.deti, flic pallier i% i.-Cl:re to b- 1« vert guod"* A usErteL veinent for rnending broken crorkery andi for re-

piriug various done.stic articies, ks inai of tlic clir le o! iikt
IVATc'm a. ('-As Mi. t iE.a -Dr. 1Itdater calculates Iuat for evcry înixtd witia lita'. A simnilar cotap)ouiitt la forme 1 of citcesc

r-ubis: nietre of gas recurdeti as liaviàtsg jiasseti throogh a wet andi imsu mixet i wt water or skîtn-uiik, anid is useti ini
ga~~~~~~~ ~~~~ tatr wnytsrelte uucous vap r2 ler Europe as il putty for joiners' work nut ai il materiai fur

tscis. Ity volume of the gas so recorded i l uns cpu niottlding. l'is is known ai- cite-e [!tu,. According tu a
taken trp byv tire pasage of flie gas througi tire vattr. 1 Wurtenml rtg tecinicai pe-riodical, M. ituushwiLers in-

ELECTIRIC ZaC1cee aCCIspie a plat-e Of rio mnean iusportanc.* ira veuteti a ;.reparatiaa of skinsiik aud lia».- in, the fortn o! a
t tàcw Opera i in Pal'ris. A1 sjai»if routa ist-t apart asI fine poivder, whiiclu, wben mix'-d witî %voter, acta like - laist r
bittery rmoins in wiue 3ejo littiîaeas cells, r.rrangs.din sel o! §aisÇsttir.g quickiy :ani liaatdunig Witu age. Ti:e îowdur

.f,4 u n rougir plitc glass taibie', are mraniputatt.d te pass a is vcry fine and dry, anti kcps weil.
turrcnit te nu part of file ast3ge, so asq ta direct the ceectric A vAîsSisii bas becen preparret train mnica wlaleb promises tr
light upon anuy point of the Scezie-ry. beconie a usefai article in the worksliop, thougit ntl present àl

-OsE or two of our exclian;ee," savz tire Atiricti JIa'ufie- liais beca applied only ta jîlaster ca; anti sisnilar articles.
"U4,-scea liai! inclineti ta doîuti tire corrctni as of our %lica caicilied by tirc or clcansed bay boiliug la lîydrochloric
2;ttctq:tt catirait liad herin recently wlie'i i n tg, is City- acZidis rcdured to as fine a 1) )wdcr as posbibIc, anti mixet '-villa

t't'r~I-otiti th.as: it vrouit require lu,ciU'l) suce-t-i of it.4 collodion, when it cran bc laid an in successive coati, like paint,
la maki-.Ianinch in %Vukcs. W have tite word of flic laru- gis-iag ta t'lu article'; "lsus coatcd a siiv.-ry appiearance. ire
J'gicler-, (X tic mait, inca -. ite ataut uIglI among tiacir féliow- varnisia adiîres -cll ta porcclaîi, glass, ciseltais lood, andi
inanufacturcrs «ad tic comisnuulty guliuraliy. %VU have aiso jîla-ter, and amy entour mmy bic iunparted ta it b>' tarefullv

eet r. icut of it ourelL- it la so ligat cht au ord:uuary cxpi.i- grindisig in tire rcquired liignient. lu tire casse of coloureti
rî.nrit th ue brcatîs will blow it ttvay,.atd semsa ta bc about mi.a varnish, tbe col-itrs nay tic affcctoti b>' vapoars iut tire

as itoa»dsot asgob lea! e hve o duti tbt l isasatînoçpher, whica bave no effect on tire plain mica varnish.
clnmas elaisel" Articles coateti witla mica varniala can bc iv.shed as fre-quenti>'

as neccessar', .viitenot iujury ta tic vaî-nisb.
A VALVABLLE netiioti Of linillg a tube Of ane kinti of me-tai

witb anotiier o! a more: fusible nature h; notict-d in tire London A i3ÀvtlauAN serial cenataine a mi-tiioti of brightenging iran re-
paptr.s. il. coni,ia u irzt tborougbily elcaning flic intcrior of commSaned- by Boden. T'he articles ta bc briglitencI are, wbcn
ta tuibe and i lu ing, ît ni) nt b-btha end:, anti tiien fitting it takun fram the forge or the rails, in tire case of such articles
trio a ]aille or otlisr apparatis, b>' snans of which a ver>' as plat(---, wirc, 'Le., placet! in dilate suiphuric acirl <1 ta 20),
rapi'i rolar>' istîtion ia a liotz intact la.sition Ilnay b:- gîvun ta cicatîsing te article.s, wlicb aire titen wzisbe-t cie-an wsîî
i. *riirougîa ue o! tire plugaï ai sufrlict quiaiutity of tire water, a»id urirti wltiî 6avtust. *The>' arc lhen elippe.! for a

wc)zs4 or saîler triztal, %ricli se tu formns tire tiesireti iining, la second or so ia nitrons: neit, washcd carcfully, tiriet in aw
ictrdncrd ia ai wcltcl ,tatv,.a pou of ignit-d can or a gra. 1dust, anti raîbbed dlean. It le sitiralit iran gooda clins trentet!

- l.raig aparaus e-mt ilaired tînder the tub- extentn f arquire a briglit surfaces haringts wirbte glanice, wvitlîout under-
alun;; ita wiîole leiiglit anti ait a sullble dlistan, s e as to Le,) a i mî;gay of tlic usual pulisbing operations. This isa process

tbe taittai in &auit con ditio %viite ai rotary inutini of bte tube chtat mihose interesteti can cas. test for (hlcilses, but cirre
ib cstablisl;tcd. Tre incite]lice all iî its tlifTus.d uaiformli sinouiti bc takcen nitli ftic nitrons acid, not ta inhaile any o! ite
aruglintir Uinterior uf tlic tube, anti, by reniavlug the e 1oî t-sumes. loide-n >taites thai flie action of tlic suipiîuric acid is
wh.le' tire rotatiton iia stili .- îtn the terri tm -rature- la gra. i nerceaseti br tUic nddiiinio a ilte carbolie -isiti, bat it is -lit-
-haall>' rtduct-.]. ait JUfic intm-rior muetait liardencfoing a i-r icuit to sce-whid. e-îTct Ilîis cun have, and t ILaa> vcry well Ise
tnaunet lining. diislicnscti witli.

Titt IUTsr Y Ert.SîON AT iv:a- rccmmt visait to tire i'l' rrc rt-%wzms a csse-i with a movabie coter tsa pro-
FaIî,of Niazatra lias enai'l'd %la. 17. 13e-t te suggest s*,îîî.- mmli- f videti. and! litvin- rem<ove tire covcr froant i, a piccc of
ti.Ztin0 il% tu ir e s usýuatl cnt.crtatitcd %lits crspect te file tme-taille zzauze ut moderane tineness la tiacti ovvr it anti
lin, oe'-ujid lnalii, e-xcavat i ' of tie gorge. lias arguenEt I the tater re-pi.-cet A quaîtity o! saîtti i Ia taken, cufli-
i- ~-bi is'st tht' A1,ii ian er et titi' <l<s. u, , u ne: f a' ent ta tlflic tuesecl anti îassced tieugli a ale-ve limite an
I - '. t i'c«,encr.ally kstîiDl».wd that the entîre gorge fronît iran pot, lvlicere it is lie-ateti, Wth the addition o! a %miail

Q-u t0wlt the Vatis, a %iutat cau reciu muatest, lias berua qnantittv of ttq-ain-, cari-fniiy %tirreti, sca as t3 tnrougsty faum
'-z'auat-l t>' atse lîr.eciit river fiace thr f-lacîi prîd. Ssc tire iîgaredit-nts Tile q,îantit% of %tcarincit ti c a'ilti
Ci.atb- Lv<tt cti iiate-ti tuat tiebb c is t atttag tlis way back sei at tlt? rat, oft hai! a jiaun'! te 1001b. o! sand. m2are t'tiouid

aM Eh,- rmi of albenth One tout lier atinuîan, lii M'r Biell ut-luttes a tbc tickts fot t,, a4l' tco mu'-la, as it wuid Mttk tu> thae 1'aI-
Eha, thier-oc-atî du. , sEsau î.r.uee:d tt- murs- tirait one-tcîuth - t -M andt inj ire the tIaW,rc The sce with ita coer on

of tilig casi,- J!-fannt- ou, tuat îlE': gorge tramt the whi.-l- i nuit ti- gau,'- b,-n'-athlit, vçta Ib tuirneti upbîi. dowîi, anti
1'- ho rtr' Fa'it,~ '-tas cut out un pr-'a- îeanti tila!t i the bothum b'-iuîg rruiovett, tii" lawcrâ tri t'O uî.ctatt4 ulîn -ire

ut- pr,-it rie-r lias I-xs-as-at.-l ,alh itsai, portion t! clic gorge 1 carefully Silacrît on the ganr.r antirie santi g.,aty poureujlais,
Wçtàt'ht wrm -gs ,it in lite setter lîcits butweuti Uhc ,çtiipooti su as ta coter tire tl.iwcrzs cntirci>, tite leavc-t Iteinz thuei lire-
2Afr «2 î.cn>t.'wan; 115 %voit% abom-,- chat point iaving Ibeoià roll. vcrIed froîn toucing carit uther Éie ve.,s'- is fie-al tant la
ýn-'t tv- c-traltig ont lit,- - of iotir îîc-iaia river ici flic a ltAt tIae-s-urh, f-jr in-Anru,., as Lite top ofta baker .taven -
L.ar'!'-r rot-k. %Ir 1 iU Ibel, ii tisat tîte la.s connccifa-d witli i wsere ast id Iett for 4R bnurs Ti.- fiowcrs fli-, ts. idrit,
Stacatra 1tilu 'n Iit lu s vtcvra', twlimdi refts- tire appearan': - atati titcy rel-atau thtir utahorail coluirs. tei vc-ssl ami rc-

'41 ti- 4Eacial eptscla tua mssre rtect pecrli li titanht issual>' ntinin7 bottoa uivrard.a, tl lite latikcîa off-, and ire santi
aguacired ruas away tiiroîgit t" galmetu, leaving te hlumera uijureti.
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LII'E B(>ATS. iie nt the end oipposite to tlint slîown iu the view. 'l'livre iý
a toit at one endt tif icl honse for tackl.', anudllei wvallt are

lit tlîere cays; of trementous catastrophes nt sea it is al relief fîtted witit pt-gs for Illfe beitsi. Venîtilation is securcud l'y Iouv~r. cf
f0 look for al montent nt file work wbiclh i liig accom- openinigs in gables mol sideit 0t bouse by timeil louvreil in (a.
plit-lb by tile lirîtiu'li National Life-boat institution. At the iivits, alternate w itîl glazvd( wvitidoavs 'l'lie veraiicaii, or

reen -nnual meeting the report showed fliat since the last covered %vays, oit ecd bide are fitteil uip witlî scats, andl aitortl
meeting thli nstitution liadt placed! twelve ace life-bouts ont comfort and i4ielter to ue cailors.
the coast,--tive of tlicm eti iiew stationti, and the otllera ru-
placing olîl or inferior boats. Sevcu of tlieni lied been pro.
vidcf %%titiî transporting carniages, and .,x new boattlijoutc' 'l'ut11. CAltt'lNTlEl AND'L JOINEIt.
liait liecl built. Jiiriîîg tie past yeur tlhe fiocicty s lite-boati', It à3 tlîe businiît of file (-arpenlter to fraine :ic plit tog-.'f'vr
wlîicli aie nowv 25t) iii nuimber, lind savcd 5-13 pensons, nearly roof,;, partitions, floors andîc otlwr fleccssary parts of lt,~
ail of flîci under perilous circoînstances, %vlitîî ordinary building. Title joilier begitis Lis. work wtiiere tii! Catrpettti.i
bconis could et have cffecteti their resclie, or could only have teaves ofi, for it iti his buîsinecss to supply anud fit ul) glaire,
donc so nt extremne risk tu fliose oit board tbcm. Tliese culîboardi', furniture, aiid otlier pcarts reqiiiredl for cuflveflhc'îîc
invaluablù services tince flic last animal meeting bl lap- %Vu inay illu.stratc soute of titi! inost important ternis uettl t,
puly been ietidered %vitlîout any loss of lite amnong the brave carpî'utry by îaeanwi of two kincls of roof rcpreseîîtcd in fig.
men wh hit2 perfornedtlwren. It %as atisfactorytIi oo 234, 235. Pieces of timber laid ot tlie watt iiorder to îliZ.
the violence of no storni appalled file bravo men who maaauc togeflier, arc cattcd 'cl.ca. or rcn*laeas nt a ,
tie lifé-boafs. ite number of lives saved fronti ifs first es- wliile tlie lori/ontal piec of titur b 15, connectud to two
tablislîîuent f0 flac prescrut finie, eittier by lis lif'cbaats or b>' opposist pirincipal raîflerez, ici callett a fica'm. It serves tii
-pt'ciat excirtions, for whicbi it had granted reatiwas purpose ai preveutiiig tbe wails froul being puc'let out b>' flc
22,866. tbrtist of the roof, amio also of supporfing tlic cuiling of flc

lin fiirnishing al life-boat's ccimiprncnt, the fircit duty is to room lmloV. Wlii plairel above UIl boiof uthUi rafle'r. if
provide bier wiflî cterything finat can contribote to u flii called a collai, 15,ont. 'l'lie tivo picces ut liiter ini flie sicf,
safety of fliosu cinployed ont this dangerous Fervice , anul of fliti trus whicli support ai grafeif fraîise of tiilîcr over tliena
second ly, to mako lier as fer as possible independent ot ail for reciving tbe roof-tcov.-riun or staling aru calteJ fliti pri-
assistance front wrecked vessdls, flic crews of wliicl are offert cpal ."lcas nit r c. *I'iu horizontal pit'ces of timber .1 1.
in a tîelpCESs Stîîte, livrtiaps lashed to the rîgging, aiid itilble noftlicd on ttîe principal ratftersi on wlîictî, aud oit flic pîoli..
to throw a ropu, (,c tvun tu, get frora the -. %reck to the boat pl.ates, tic commuin rdfturs rC'st, lire caltedl 1'cd<:ce, tybit' Ille
wifbout lieilp. picces of tîmber e e ptaccdg at equal disfitices on ttic purliîîrs,

A life-boat ici flîiefore provided witlî lite-hunes, santie lut] parattet to tlîe prinicipial rafferýi, are called cm'n,c raft,,
fcstooiîcd roundo lier side.-, by ttîe aid of which ny one in ttî" flicir usre us to suppiort ttîe boarciug to whicht the slatiiig
w-ater usiîig tlîeîî as s>tirrups iraut get into heicr ofliers witb fixed T'ie pices of fîmnibr, wfîicii test ot Ui cite en,;cf
corks :îttaced arc, ttîrowiî froni witbin hier wt-ien along.side a the tic-beamas anul support flic towr endcs of ttîe tottîcwot
%vreek, amnd tient on the watcr tili arounci ber. She is also tara- rafters, are called jcd-cae.At j, (fig. i3, s ani upriglif

ibshcd w'ittî a cork tifc-buoy, whîîcl, witlî a hune aftached, cati piece of timber in flic midtdle of a fruss, frmunied et the ulîîîcr
bc t'nromia or iloated, f0 any one in tht, %vater, who mniglît be fou end into tui principal raft. rs, and et fle lowcr end into ils.
distantto reaclitlielife.linesoftheboat $tlias hikewise stron-, tie-lîcn - this is c:îtled a Ia',,c~,and ils use is t., tir. Vent
but liglît lines witti grappling.iroîîs affecbvd, one rfithb flic % h tic-beain frorn siiiking iii flic midilte. f/'cee-k i'q ci, fi,
and anotiier at the ,trnwt, by being tiîrown into ttîc 23c,, are two ul)rigl.t îîec~of tuabcur fraîwcd bvlov; iltu Ill,
rigging or ont boardl a wr(ck feteu tlitnselvesg, ro that tbe fie-ceain, antIabove iufo file prinipîal raffc'rs ; tticy are pluteeci
boat eau bc et once lield to tlîe wreck %%ithîoit ttîe assistance nt equat dibt.înces froin flic Middlîe of tlîe trut; or its ilds
o! aîîy oiîe in lier. Iri anclior nuitf cable, a good laîîtern for Siriias or b, ar, ý, hcih, arc oblique str.îîning1îieces fraincd betoti
nightwork ; a conipassci and a drogue or water-bag, whîicli is into flic queeîî-îîosts or king-lco,. s, anud aboî'e in flic principal
dregged bcbind a boat to precent Il tcroiciîing.to" wilîcn run. rafler.-, and %I-I)Port<d bv thinî Judec. oî xt,#,'P are sf.ort
ming icclore a heavy sea, are al,o neccssary f0 a coxapicte life. trMI1.Vurse pieces of tuiiber tixct betwec'n two others for ~î.

boat's cquipmcnf. porting thlent eqialtv. A -lrc,iieti 1-e im, k, fig. 235, is apu'j-ce
lu clioosing sites o! ground on whuiclî fle lifé-hont biouses of tituber placcd betwceun Ille que' iî.po-bc et theair upper endc

*arebfto bu tcuitt, regard is perîieutarly takeîî to tlîcir couve- bo as fo wifthst. iîd tlîc tliruist of flic p>rinicipal rateri ; wtiitc a
nience, so that tbey na>' bc lîaîdy for tauuicîig the lire- sumilmir piece ptaccd 'Ilcon tlîe tic.btaiu at tlîe bottoent oft fli
toat, and for lier ensy transport on lier carrnage atoag the two quceen pusts foi r-it>tiig flic forue 0f fthc tiites whiil acm

*coast to thte scelle of thte %vreck, Th'e liou>e i usually 40 ft. actcd on by filc wviglit o! ftic covvring, îs caled a t'cccc;
Ilong and 17 fi. wide ; its doors arc 14ft. %Vide, and thcir ci, mniddic c, fig. 235 Thîcre are oilier Ivnîî, sueti as cati ee'
lt iglît about 12 fi. Tliere are fotling doors of flc- abovc l"accc, or horizontal piietes oftfiiuîter muati- slccpizxg oui lt.-

dliu nionii' fuc-icg flic wat r and if it sliould bche c ut i an upptn cîlge frum flic iddile fu.c;îrd, cl eau h id, icîr ishin'nm
advanstage fo bc able to take the boat on lier carrnage fa flic tlie water. qtcc.ay at. r', frai'c'ceor cde1lc,.Iàa l- .,,.
rear of tii-' lieuse, donr6 t the saine dint miouus arc also are pitos ttiinber traimttt inL tit ui NI tficat plane %%titi
placc'd at fliat cuîd, oticervi>i a simili door et flic rcar andti li principal rater, îundi r, nu-1l peral t tui Oient, for gît itiiz
suffices. 'r lifr-boat fbouse' ici tisuatty a substantiel bUilfiug, adclitioiiaf support.
bcîilt of brick or Àstone, and bav'iag a .'latcd roof. A boarding An inmportacnt part o! flic lbitiness of the cerpntîe'r is fluat*
or fI- oring, about 6 ft. in teîîgtlî, is placi oî'er thec juists et *,cTi.''icî'e ay bc uscît f,>r lc'nthietiiug titiibers, tir fhit'>' ta

thfli renr end of filc lioub, to kct'p ltt' sîcure «%tores on ,andl a be 'raciý,j aud ''rzgjointef, usecd iii irussm., flte,citî-, &-'., t'r
bat ten %vitli %'ooclcn pc'gs for hiaging up the lik.buliîs aad joints fur tics and tcincs. lîtl T, may bic couizicci ltictli'
eniail lincs, is fixed et a conventent heiglît elong the side %îcc b> brnmgiug tht'- twil buans enIl e nd, pIe, inig a sfi,'rt
watt In semne o! the life-boat bouses ges lias brun ftted. piec ; n cadli sii.and blotitg ttîr-ug ttîese 61iort Iitçiud ,itd

t Tite ave'rage espense of a coniplefe tite-l-oat station is 8001.,. flic main bearris, but tlIi,, is rot a tiet inetlod, it i: tlivcr,'e
1in addiftion f0 701 a yvar r.ccded fa kc'cp flie ectablishient in more coîmmuon to apply tIiti optratioîa of '<a. liny, iu I% listIltabt

1 staei o! ffiiciencry. Ti'te cost ici matde up as foltows - nc-haIt o! Ille substan. .f c't ccla teemat ici Lut away fur a bhort

Lifc bcoat andI hcr equipmeaf, ineludiag lifc-beltr, for length, aed flic cuit piortionis bting brouight tocttiicn arc'iýt
f fli crcwr,and transportingcanniage for the tife-boat. £550 enebm an o f sces .rîs *t, rw gs isiBoat-house <-Ivclagc common ............... 25)f-ioilit <fig. 224) is mae'c b>' hlvin)g ech pirt< 1 9

cost)titber tor a certain tengi,, antd bolting or strappiug lt.t wo

T1oal ................ £800 pic ces fogef lier;i but wit< ne it is iti oibjtet f0 sectire sfrelàimth
in rceistitig longitudinal ttrains, %ucli a j"lint as i liat shomi nl i

On pagr 221 we illnstrate, from Thil c ler, a ncw life-boat fig 230 ir cmplo)tdf cîthi' r wifhir<a withosit bottes. 'l'lie Fretict,
istation wbiri bas just been couapleted et WValmer. Thîis balisc scarf jaint (fig 231> ici calicil, frontî ifs fand, d i.cit,~î f0
is built with Kenisli reg antI Bath sfonc Drcssiugs, flic the form of a flaqi o! lighitimiîg, tc,t's II, JJn,'ct r fIais figure

i veratcdaha and tp)rights, and att cxposcdl woodwork, bcitig cIao showsi aile mefhod af apiulying boIt s aîîd sf rapj,. Fig. 23;
t-taiucd andi vannisiied. 'Tlier.' are large doors about 14 IfL shows a I#ioc'llduaq/,tna wiit mray bic used whierc il V(.tît.sI
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pressuire only i8 te be borne. Fig. 233 shows a frtrniig,uîtif C bcing serewed down upons it. E la tho Ouf let pipe; F is; tlîo
used inuftic construction of a principal raffer. Sut là jointb arce isilet pipe , 0 is the imiet valve or opening, and is coulposed
miade on flic principle of a teiid, and morîî.'e, in %ulili one of of soft met4il, being secured iii its place l'y Uic conccîîtric
the pieces Io bc joincd is eut away so t0 leave a smnall plu. jring b, b. il l8a làhandt whicel for turnîng the spinie or stern
jection or tenon, wbile a corresponidiag cavity or mortiso is C; 1 is a stuffing nut ; Ri K, rhows tht top) of ftie glisa; and
made ini i.- otlier piece tu recvive ftic tenon. L, L, tire toi) of the alcoliol.

Titere are niany other ilarticulars wvhich rnight bc given This trap i. very co'npactancl simple, auit by a p)roperitijtîst-
respectiiig fiûois ancl partitions, &c.; but enougli bas heen meut of flic isci*w spindie C, %yater of any temperaturo from
said to show the nature of the housc-carpenter's; %ork. Thei 10i> deg. Pahr. to 212 Fl'ar. may be retained or dîscharged
varions touis used by lilci are ri*presenteud iu the figures, not as desired , a certain terrierature produces a certain pressurei
very accurately indeed, but they lire ail se well kuown* that il, vessel B, t0 %whicl, is due là correspondiug txpansion of said
the dcfects of flhe figures May bu supplieui by the expericncc vessel ; se if the screcw spîndle il; so îîdjîistec that, it requires
of flic ru'adcr. la carpenters' %vork the tituber reinaius rougis, 200 degs. F'alîr. tu close thic valve, the fraps will couinue to
as lcft by the salw; but iu joiners', if i8 brouglit f0 a smlooth dîscliarge water as fast as; it accuraulate6 ait that ftinperafure
surface by mnens of the plane, %Yherever it iis exposed to vicw. if tlic watts: becomes botter tht valve closes, wîhile if it cools
'l'lie chief cutti ig tools used by flhc joiner consist of saws, the valve openas. The advaîîttîges of this fieaturu lirc ob'vions.
planes, and clisols. There arc varions kinds of saw.,, dis. This trap wilf olîcrate cqually well citlier side up.
tioguislied by their shaple and flic sizo of flic teeth: flîus the ______ ____

ripper bas 8 tecth iu a length of 3 iuches ; the haf.rjlper 3
leuth te flic inch, the hand saw (lig. 239) 15 tcthi iu 4 inches, 'l'îE LATHE.
and fthc pttnci saw 63 teeth te the inch. Tht tiion saw <fig. InufUic opeioig lecture, given befote the Manchiester Society
218). which is ustd for cttting tenonus, lias about 8 teef h te for the promotion of Scientifio lîîdustry, Dr Anderson, dis.
the inch, and tht blade 18 preventedc fromn luchling or buinding coursing of Tools, said :-lo select ferais exarujle thte fam11lar
bv means of a tliick piece of iron at tht baci: 'rhe su'!, saw tool called a lafhie,-it is; cliiefly iutenglt.d t0 illpact to ma-
hias a brass back, atîfi 13 teetli te the inch, while tht dot e-taad teriul, truc circles, sfraighit fines aud flat surfaces, antd ail
sawv bas 15. Tfli key-hole ý;aw (fig. 200) is used for cuffing of tlesc coniditions iîubt tîrst exist in the tool. 'The beariîig
ont sali Ioles 'i'here arc also varions kinds of plants; surface of the spindle neck must itself be ab.,oluttly round in
tose uscd for briugiug tht stuif te a plane surfatce are called fthe stricfest sense, oUîu*rwiso bthe article operafed. upon wili

1e,,ch planes, aud of flic-e flue jack plant is used on the net derive a truc circît frura the revolustion of flie spindie. Tite
rouglie.t wolk, wliile the 1£rP/lI ' plane <fig. 223) is used after matheîiiatically truc circle litre referr,.d tu is practically very
the jack plane for tryiny tipi or faking off shavings of the difficult. te atfain. Thtre art; rany tools in flic worid tlint are
wlîole lengf h of thie stuif. There is aise the lony plane, 2 feet supposed te btc round, but %wlîitlî lire nof so lin refflity Anj
3 inches iu length, the joit f, 2 feet G inelles in length, and examînation of flie WVlàiiortii ganges ivill best cotivey the
the 3iniotiltît plane, 74 inches lu length, uscd for cheanitig off idea of whaf, is muant by mclîancal fruth and a truc cirele,
flnislied work, There are aise varions mnoîldî,îg planes fur uach part fitting accurately into flic <tîtr, yet perfect lv fce in
foimtnu or ,Itcken!in ouldiags, as it 18 callod. Chiscîs (l'igs. cvery position. lTun agîtin the hltle lias te affordi absîîlutcly
215, 229) arc aise of varions formas and uses, such as flic ptria strigit fines of muvemurnf for flic guiidanice of tlire cuti ing
'litsel, wvhich is nsed by the pressure (if the baud, only; thie instruments, vhiercby tlie trut circcî derived fruits flic spindie
,oat-et.ch.wel, used with thet m'dlet (fig. 211). The gpîuy, (fig. and deadcecutre point is developed inte a truc '-yliucler, bt
227) is eîîly a curvcd clisel The boriiig tools are the /,rad- net so unless ftire paent tircît and straiglit h ncs arc, correct in
an-Z (fitr. 214), tfli .'id <fig. 216), flc ,rare antd bit (fig. 236), thttinseli es If a p)crfectly flat surface is retluired finem flic
tlie )lter adifting int fthc landle or x1ork a veriety, of .xfr, 1 latîte, flic cuttin.- instriiiient mu-, pasa in a straiglit Uine
bits, of différent bores and aipes for boring ard widcning transversely te the axis ofl flice revolving spindlt, anI if tire
Ioles in wood and mutai. The joiner aise uses flic xrreir- ftwe t set absohifcly et riuht angles te ccl etiier, a correctly
dncvr (fig. 220), lire ;îîac.'r- (fig. 228), tlie Jainiet» (fig. 208), tiat surface la flic resuif. If, hiewc-veraniy f tlucotîifiiotîs of
the ari. (fig. 219). and tie a,,, (fig. 225). It inay bc rcmaarktd accnracy are wanting, thli impîerfection in flic prodtice will
t ist fire Ilie-pot <fig. 238) is net iîsed by the lieuse-carpenter foi lowv -as a nuatter of course. If fli laf lýiis iitcndled toaflordl
or joiuer, but beloags rathier tu the cabinet-maker. Ecrews, it must firat have a perféct, iîcrtvw itif itsclf te copy

____________________freins, for if tlhere is atîy imperfection in tlic scruw copy. or in
the divisions of tlie fefh of flie wbeele by wliich it rercives

HAWES' STEXAM TIIAP. collafecai motion, thiescrewv prodîîccd wîf I cojîfain el transferred
Wî iveonpag 22, ron Ec'~i.'înq vo~v e!aningalos opy of cadli imperfection. If wilt thus; bu seu that the latheW( gve o pag 220 frtti iewsof a ingnj s simply a teol te fransfer ifs owui I-harrtcter te off er Uîîîîgsarrangement o! steain trapdcsiLned and patented liy Mr. Loring )RIS fcprmnn motne i îvn li ah efc

P. Hawe, of New York. Tht apparat us consists of an outer lu iniseIf. But unforfunaftiy, the w&,rlu, as a tulle, (lous not
shtIt formed of two picces, wluuclu are held toguthur bv 1 >ufficit uîflv appreciafe c fli difTt rençe between pec!ecf tools anI
>itbieftr. B at epanvei e e ae o clbm het tools tivarly perfect, but in flic goverument of tfins portion ofin,4de ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~fi oftas wsa xa>v eslmleo hnsetteorld if is so arranged that thiusi: n-ie do Dot are invarfa-metal, and snpported in ils potition hy flic outer shell A, .1, bly itutisliedt, bet-aust tht want of truflli and nircuraey enfails
aud adjubted by f lie sfcm C and wliel H. Trhis vessel contains igricafer coat in t1scdr prodluction, beflhi nt ftic pr. sent timne and
alcohol or other easiy vaporised liquid cembfaed with or liereaffer.
.-taudiag on any thick or gummy substance lîke rtesin, flua gunu
filliag thec vessel above ftic central joint and thus prcventiug
acy %çst of alcoliol at tlîis joint. When thc 8t,= sîrikes the Mr. John Adamns, of Canboro, informr flic 3ionck Refera,,
vessel the expansion of flic liquid or the formation of ra;,eur, Pr''ý' bat ho bas a reei,,t for hzeeping the potatti bugs from
la sufflicut te press out or expand ifs clasfic top aund b'otterm doîng damage, and saym. thiat -zince using if net a biig bas been
and stop flic flow of steara by britiging ont: of ifs fi.t s1dca seoni in bis potate pateli. le tooli about four pounids of coal
3against the opcning G frein whici flic stcam escape. t ar and boiled if ii flirce or four gallons of wafcr, afttrwards

Whcn the accumulation of water of condensation allows fice> sprinkliug thec solution on flic vines watt a bru:.h. ' llie four
parts te cool sufficitntly for fIe versel B te collapsse or lesen punfdgs sutlive for eue acre, aud tht eUfice.t wves alt tînt coutd
in fhickucss by flie diminishcd pressure ivfhiîi if fice top of. bu <ltsired.
thc expansive vessel wlîich bas formcd the valve is drawns
awaY fronu tht steara inlef and the wafcr iii allowed te run eut 1The Ottawa Tartiex says:- We arc glad te Icaru fiat flic
untîl the heat i8 sufficient: te again expîund or boit the alcoliol, miscelîancous writings of tlie laie Chiarles Danwson Sliacly are
aad produco a pressure in the veascl B, whicli again i.prings tabout te ho collecfed for publication inà ont or mort volumes,
eut ifs top or rides and thon closes the epeniiig as beforo. P accompanied by a suitable nuemoir, wriften by lus brothier, Mr.
is a cylitdrical block of wond wvhich ie secured iu ifs place by iWalter Slianly, C. E, whio bas untlccinhien the ecitorsh:Iip. NVe
w1rts 0, 0, whidh are soldered to the sldes of tic expansive féel quite sure that flua cellection, forming as if wvilh a Mosti

Vslthis block is of êufficient heugfh te prevent the sies desirable momni4î ef ont long ceîînected with flic public ser-
Of thte I pansivc vesscl froin being injured by collapssing by vice of Canada, as well as witi ifs nascent literature, ivill bu
thetexternal pressure, or from, tht face of tht regulating stem J gladly wclcomcd throughout our country."
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