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Tlfiis ex tetsi ve butilêêing la bieitiizorected by tète Dominion
Go%(-ntnetit on tile site of têtu old Banque du Peuple, St.
,Iames- Street, coi ner of St. François Xqvier Street, and adjoin-
itg flic Monîreal Batnk. Tite Jounciation was, it %vilI bd re-
rni mbercd, laid by tito lion, tête blinister of Public
Works. Tl'te Ftructure is to F.a-c 120 feet front 'ge on
St. Jeuînes Sntrit, and 9'2 f-et fiota.g.- on St. François Xavier
Street, tête nale beinz. bujêt of Mlontreal gircy stone, tête iu-
ti rmal faces liviinp' ait air spaue and brick lining for protection
iigaittat datiitiucs,.

'lie fetçtde ou St. Luttes Strect wviil have ant impthiing ap-
Ienranc-,, tète grant 1 fluor étory htici;g in the Doric 'tyle, and
têtu secotnd and titirtl it,.rjitaving fait carved Corinthian
coêttmntp, piliters anti wimmdowv (Ir ssinga of arieli destgn. 4 n
St. Jamt:s 5tî ect front titere wiii be au arcade or portico for
sutimer and wvinttr e itratt-, %viti tête iatest itnproveJnýntà;
for tite cottveuience oftlte puittc, withltcter and paper Mlldes
itiide 4ind out of tête hîti diîtg. 'fli faça lu on St. Franç',)i
Xavier Street 'aill lie in keeping 'aitt 'St. lames Street front,
titis façade Il eviiig Curintîtian pia'tcta, anti belig finisêtud in

every cutl.er resp- et titîmilar to the ii on frî..t. 'fice otiter front-t
wiii bu of et plaini r diaracter. Th'êe top cornice for tête two
print il> il f unis is of a ricêt finisht, witht ornamntai fa ia wth
pateras, d-ntai bloceks aîîd c-art-ti rnodi- lions wltiî paneêied anti
inoulded toi) fitiit to tête rouf. 'li rouf as weil ai the toi-crs
wiii bu itt the Fr ~ityle,1 witli cre,;cent work lor top) finish;
te centre or main tower terniitiatitig above the 'Mansard roof

wltêt a cot-tîce and ereti g %vork, w ii have i cloli 'iewing
titrue fetcts. ''Tis clock 'aill itaveecroll and ornatîteural finibêt.
lite angle pl de -taile above lthe corîtice inciudiug returnas, as
also chti i.ney btaukit, will be higl31 inouldtd anti finished with
top fittiais._ Tête main itiuartîes or dornier windoivà iucltiditig
têtu cir. ilar roof-liglits, & -., 'aili bu of a uitat, style, giviog an
împostng appearance. 'Tite iitt rior %vili be finiblhed lu ket pitig
witlî te gtieral debign, anti 'aill have têtu latest ard mostap-
provd atrangments fur tête public, and the Post-Oflice offi.
diais and employets. Thîte m Ml bu stroug fire-proof safés for
ail documnicts, letter , pajiers, &c., and hydrants and bosu s-ili

Iaiso bc piovided it tête btiilding. 'llie b4 emtent story will bu
occupied by tête ne%%spaperd atît mail-bagd tiupartmunt, aIs,
keeêers' aiuirtments, coal celisrs, furuiaces,&ýc., &'x. rTe groun i
Or prInc1kal floor, Nvill be ou upluti by lthe Ilost Office depart-
nient, indlu ling P~ost Mastîrb Offhue; Assibtant Post Master,
&e, &c. 'l'ie s(cond stOtýý ss-ll be occupiel by Puat Office In.
spector, and otdetrs, lcaviug a thirîl story to be laid out hure.
aifter ais occasion ii ty ru luire. Tête contractors arc Messrs.
Ailord &- IUtfort, and thte arcêtiteet la Hl. M. Perrault, Esq., of*
this City.

T1l1;. MEASUREMENT 0F FLOWING WATER.

There is probably no point 'ahicla bas occasioued more dis-
pute and litigation than tête conflicting rights of persons
entitiud te take watet power, in certain proportions, fromt a
comtnoti tourcu, wliertu the demand excets têtu supply. Thu
expuuimunta, cond,îcted by matiiemattcians and pêtilosopêters,
hav ee , an of them, onductud on a small sosie, and

causes of Contraction and othur pêtenometta in a vein of
watur an incht iii diameter wouid êtardly bear têtu samne pro-
portion t lte watcr5 of a river disliarged têtrougêt a gluice.
As af constiqqjncu, persotîs liaving charge of large works
have endcavoured to forni raies based on their own experi.
ence Etgljslb etîgineers. ou thtir own account, have made
matty exp«ritnts8 to dutermine the difference between the
theoretic dischargo (romputed by têie laws of gravitation)
and tête actual diticiargu, a3 modified by friction, lateral ru-
lardation, reaction of adjacent fluid, and other causes of

dimiicid vulocity attd volume, and con.,equentiy of
quantity. 'êThe Ftenclî Gtovcrnment aldol sorte twenty-five
yeani ago, appuittted a commtsisiou tu dutermtin, the
questioî, atil ulaburate experltiiut8 on a very extensive
kçtaie wure male by conspetent enginers, amîd têtu nesuits
of these exp)eriiments htav-e brutigêtt tète queâtion witêtin narrow
hiniuts.

lu tête Il Phîilosopiiicai Transactions" of the Royal Society
of Lotndon, wc bave theu folwtng conclusions, wêîtcê bave
been dedaceti frons tête experimeuts jubt referred 10 1. Têtat

the quautities discharged in equal times, are as the tireas'
orificep. 2. Têtat tête quantities discêtarged inl equ 1 ties
iinder different huixhts, are 10 each otêtur tîearly ln tête coms-
pound ratio of tête areas of the apertures and of the square
roots of the êteigltts. Tête heighta are meamiured fi t tho cen-
tre-s of thte apertures. 'Fêtc mean rcuai; aiso, of st, %rral ex-
periments, ail tie openîngs being fortued in bruit plates
1 20 of an loch thick, showing titat,1 for round, triangular,
and rectanguêar étoles, têtu average of tête nunthurs sêtowing
tête proportion, bctween tête lheoretic di8chargu of tête walter
caiculateti as a falêing body, an I the actual disiciarge as
measureti, %vas 6 1, and for têtu rectangular holes it -as 6.
Il bas aliio heun folned têtat tête effet of gravity ma>r bu ru.
pre8ented by 64 feut 4 incItes, or 64 3 -têtat la, tête heigêtt in
fuet tbrough wticêt tête body talés, b-dog muêttpîtid by 64 3.
wîiê give tête square of its velocity in leut pur second. For
tête actual discêtarge per second lu ctiîi fect, maitipêy tête
product, ot tête altitudia or hua 1 of water iii fout, thte area of
têhe orifice la square ficet, and tête titiu lu sucondi, iîy 64 3,
tiien extract tête square root, and inttitipêy by 6. lit i8 toenait
aiso, that with amall orifices the eiïdct of a hig liuad l tu
contract têtu vein and to, dimtidte tête didcltarga, s0 tinat tête
ne'îrer the orifice eaui buj brougêtt te têt -surface, and %et tête
water bu kept running witêt a full streain and wittîout causiug
any eddy or dopreasion of tête surf4ce, theu greuter wtêl b.t
the discîtarge. But with larger apertures, as, for instanue,
one wîth 31 feet in leogth by li feet ta width, or 5J s;quare
feet of axeat tête discêtargu moecasius with tête itterua.su of
fieai.

As to tête discbarge of sv.aten froua opun zioteiuN in uiaJn d
it id found te bu equai to j of têtu diicêargu frota an ort lcu
of têtu âme size witêt a tuél stream utîder têhe saine huad.
Tête proportion betweun the theonetic aud tête atîtai dis.
charge froua tête opea notches varies witêt tête duptIsd, tête
factons usud being lesa witi the gruater deptêts. An Eag-
lisêt êandbook of tables gives 214 cubte fout pur intute ad
the quantity whicêt would ru t over every foot in wtdthi of a
reguêsr notcêt 1 foot in depth tfrou tite water's surface. T he
amount diecêtarged depends very rancie on tête forai of the
notehit r aperture. A plain rectangular uotch, eut witt,
square edges lu a titree incht piank, wtIl discêtarge very
otucêt lesa9 than onu which lias ils louer vdgea beueêêd or
rounded off ln têtu éaraholie terni of têtu contraeted stream or
veiu of water. If the aperture bu amatil, the têtffýrence may
amount tu a fourtêt of tête wholu qîîaotîty. Catu ihould aise)
be taken 10 forna têtu wing-waêls tu sîttices witêt curved or
truim,uet-sêaped approacêtes, conformed te theu natural cout-
traction witicêt may bu produced by tête overflow or sluice
way.

To obtain the quantity wbicêt passes têtrougêt a paralici
Ch annel iu a givea lime, lthe sectional areas sêtoulîl be toul.
lipied by tête meaa veiocity, têtu latter element, being oh-
tained b>' addiog tête vt;locity of tête water at têtu surface andu
that at tête bottons of tête carrent and divid!ug lthe suai by
two. A il may not lue cotivenient, in evury case, ta asicer-
tain têtu vulocity at tête bottom, tête menu velocity may bu
duterminud, with accuracy suilicieut, for practical ptirposes, b3
ascertaining têtu surface velocit>' lu incites pur s'iott
tête middle of tête atreans, and theu menu vuto-it> wifl i b!
equal 10 têtis velocity f e.ý the square root of têtta vulouity
rntnus five. If, for example, tte surface vulocit>' in têtu
stream iii eqlusl to 36 incêtes pur second, tête menu vclocity
wfill bu found by subtractiug à froua 36, ieaviog 31, têtun cx-
tracting tête square root of 31, whilh id 5 5. and stibtnacting-
têtis laut figure froni 36, givtug 30 5 loches pur second ier
tête m -au velocîty: Mnîltipl 1 ing têtis nutmber by 60 and
dividing b>' 2, or, wêticêtis têtu saine têtiug, multiplytngit
by 5,willgive têtuvelocity la fel per minute. la têtucabc
just supposed têtu velocity pur minute wîll bu 152 3 fet. If,
têten, thte ivater course be 4 feet widu aud 2 fet dtep, thte
amount of wa'e discêtarged pur minute wouid Il, 152 5 x 8 or
1,220 cubêc fel.

Wêtcn tête overfall la a tim plate,1 it will discbarg a gruater
proportonate quantity wlicen the stream isl onîy net fit
deuilp têtat witêt greatur depls. Wbea têtu overfall is vi tw.u
loch piatîk, tête flow of water ila moru retarded. a gretitur lic 1
la ruquisitc, and têtu maximum dtscêt.rge ta given by a liuai
Of suven intcite. Wêteu theu lungîl of tlte ovefliow pinai ta
ten fuel, tête coefficient is grcatur witê a deptêt of fivc itiched,
and when wing boarda art îddud, causing têtu atreat tu> cou-
verge toward têtu overfaîl at an angle of 640, tête coefficient J3
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greater even when flic head je les, showing the utillty o!
propor wing waII8 on sinices.

To determaine the height of tie waterfall Ina running strcam
a swall tc'mporary dam, lacs one existq, muet bc made, se
as to secitre a still surface. 'rake two pales sufficlently long
te reacli frotn the bottom of the water tu the requlred lino
level. Make a plain mark or notch on both sticks, at a dis-
tance frorm the uppr end equal to the distance of the intend.
ed line keve abovu the wate-r, marklng that distance fa feet
snd taches. Push the poles down through the water I uta the
earth at the battais until the notehea are botb at the level
surface of the wvater, care belng takcn to bave the polos
pluia and et a canvenient distance apart. Sigbt across the
tops «)f these tw, and set as many more as may ba desired ta
rua the lino o! level to the dosired point, and the tops, bei ng
rangcd accurately by the flrst two, wUi show a water leve! en
many fect above that of the water. Ir is estimated that thtis
ia a more accurate way thant the use of the ordinary spi rit
love! .- Boton L4rner 'Aide.

CUIOS STORY 0F A QUICKSILVE11 FINU.
The Californa Borax Company once had a good businlegs in

bor ix and suiphur, but the conapetition of other and more
availablo fields gradually drove thum, ot~ of the business, and
for the past five or six years the California Blorax Company
lias rested froma itB laboura at Borax Lake. It bas preserved ira
organisrtion8 an I lis property, and yet was fid at little
worth by stockholders beyond the value of the rusi estat -and
the pýivîltges owned by thle Company. )uting the renewed,
search for qui- ksilver, stimulated by the rccent advanccs in
the prie.- aI the article, thie lucky thought struck some one ta
assay the dark porous, coke-looking rock whieh cavecd mluch
of Ilie grgund of the Calfibrafa Boarax U;ompany. The resuait

Iof abat firit assay was so encauragiug that allier sautples were
assaytd, with still more greiifying resits.

TPite f4cts were made known confidentially ouly to seven
capitaliste; and frie ids, Whîo made the Califurnis. Borax Coin-

ipai'y an ofTer fr their entire praperty. During the negotia.
tions nothiug ivas droplptd which could put the Borax Comn-
pany on its guard. On their sîde they had wbat thov once
I tlîevedl estounding wealth in boiax and suiphur, but these
dreams o! perputual dividends had licou disaipated for years,
and an offor equivalent tn 10 dollars a share for the stock ail

jround seeeied a very good elhance o! washing their biande of
an unproductive propcrly.

The sale was cûmpleîed to the entire satisfaction of the
vendors; but no saoouer was it concluded than thbty learned
that they lied sold for a antre sang what is believed ta ho the
richest and most pruînisiog quick8ilver mine in the world.
It la neec ta say thlure was much dissatiafactian. on ane
aide and corresplonding elation on the other. Those who were
out thougbt thiit tic Il ins should have given thein a show,

Iand the Il us" Ilaid abat the Borax Company sbauld have iu.
rtaried ttiemselves of what their prapcrly was worth-the old
Company could not expeet the lucky finadera of the treasure ta
go ta t he directors and say: "Gentlemen, you have quîckêilver

1 at Borax Lak -, and arc neglecti vg a fortune." To make the
1 malter nior" vexatloos,,sonte o! the Borax Company ha.ve beua
1iuntatly cosneeted witb quiekoilver mîning. and ouglit taO
]lhave made the îliscovery thesseulves, but do mot appear to,rheve gîven it a thought. Yct, where fihere were largo quanti-
ties of borax, o! suiphur, o! soda, soda springi, and medicated
waters> was not the untikeiiest spot ini Catifornia ta look for

The suiphur baniks are found to costain, by ssy, fortyi ffty, and ie somte cases sixty pur cent. o! tbe valuable Iiquid
luttai. The asays of ore, taken almost promiscuously froin

rchunka o! the mattrial of which these lianka are composed,
yield more titan the 8elected ores o! the New Almaden ever
did even in ifs best (la% s. Add Ia this, that; the prices which
naow rate iu the quickillver market are double, or more than,
double, what the New Almaiuen got for its production when a

i littît' of ita stock w&8 a amati fortune. Two car loads of thls
snîphurous ore have been bronglit ta San Francisc, and wl!rshortly ho reduced, which will solve the st probbeis. Can
the aru ho eusly reduced, or la it rebellions? The auy0 ers
sud analyste say, that fromn the facility with which it asssys,
£0 far fromt being rebelious, it will, in tboir judgment, provo

1as easy ta work for quick,.ilver as it is for sulphur. The new
awnera are in higli spirits, and will as swon as they bave
Satisfled therslves with the pietlminaty experiaments, ereet

firat class reoction works, furneces, etc., and go into tile
business on the largest scale.

Tite prospect o! a large Increase lu the produnction of quick-
stiver le goold news for miuers, especially Anierican mimert,
for unless new and important illscavecies liad been maede,
cither the busitness o! slivî.r ininiog mnust stap at itl'î liYetit-
jimits, or the prtce advance ta thet point whtcli woulît prevent
ai! mailing of low grade ores. This question (If qui"kslivcr for
thi tfiture, says tue Poset of San Franici.sca, is anc abat lias
harrassed the miners for years, and during tho past fcw
months the aulvance in pricu lias made Il amsuie thu i ost
formtdable proportions. The question of who is the sellerenul
wbo the buyer la secaîîdary. 'Tite fact thaI ]iiitudreds or thou-
sanda of tans of ore yieldlng front ferty to suixv per cent of
metl are lyiog lnu base batiks fi Lake c'uuuty, reauly for
shipnient ta ar.y reduction works tlîat eas resolve tiientisjin a
merchantable article, i8 the Important fact. New AIîiaden
only produced 11,042 fla-ks in 1873, and New Idria and Ilie
Redington 11,708 flsks between thein. Ail the allier qtiick-
silver mines ie the State, including Verra B.jnito, -San Luis;
Obispo county, which produces about fifîy fl.tsks pecr week, do
not produce, over 500 flasks per mollah. 'l'lie Nev Alitiadeti
yîelded, in 1865, with farty-sevea per cent, are in8ieadl
o! ivo par cent., whleh It: is now working oni 47,194 flasks.
If the Borax Lake auswers ta its present promises ir will,
wbert fully developed, and tho requisite worko erectud,
yleld 100,000 flasks at ycar, and be a far maio valuable pro.
perty than ait the present quiekaîlver mines in the world.

Tee ares. o! the Borax Comnpas> 't estate, wlieh it bas now
parted with, la 4000 acres, Weil wooded, finely watered, aud
with smn miles o! frentage ou the lake. Tiiere are masy
buildings on the ground, but mast o! thein have gais> ta
wreck for want of occupation. 'rThe site is very beautiful for
residences, hiottls, and sanitarja, and wben the mriniing busi-
ness makea ample returna, there is rio dou, thui camlpany
wiil build up a town thet, white prafiling by the bu3iness a!
the tmines, will becamne a picasaut and fa.îthionabie resort.

It me>' be remecibercd that soute years ega the Atnerican
baby jimper att acted considerabie attention in England,
becoming rather popular with mac>' people; but one alter
ar.other o! those wortby gentlumen whoin one does flot lifke.
ta have ta sec pra!essionaliy, but ta whamn ono flies ie sic.c-
niess, prananccd against Ir, aud las popularit>' fled. A fuw
weeks ago, howcver, ?alrs. Catherine '1ardy, of Paterson, New
Jersey, iîpplicd for a patent fur what elhe edîls au Ilimproved
baby-exercising corset." Her account of the invention is
thus wordcd :-, 'This la a device whiqli wili enablo mothrs,
nurses, and altiers haviog the caret a! chiidreu ta, let thuin
exercise »y moving their linbs without crceping about tlîe
fluor. Ir consiste o! au izupraveu baby-exercising corset
!ormed o! two parts, connected ln front b>' a cord or lace, and
fa the rear b>' corde, straps, or ribbans, and provided îvith
long loope ait thelr riupper edges. TIte long loops enable rite
attendant ta support the chid white standing in an trect
pasiîiou."1 Of course, lifku ail invenrors, Mrs. '1'urdy haptes ta,
niake a littie fortune ont o! ber device ; but front what we
know o! the medîcal profession, thaugli laz>' nui les may
approve of the corset, the gentlemen o! the pill and draught
wilI ignore the nurses, aud try ta proteet the rising generation
frnal compressed titrge and bandy legs.

Bv a sertes o! experfents Mr. Robert Hunt has succeeded
in proving that heiat docs not continue increasing in propor-
tion ta deptli. Dawn ta 100 faîhonis it certainly dcle sol ta
thc exteut o! 1 deg. fur every 50 fI. But iu the second 100
this falîs ta 1 deg. iu 70 ft.; aud iu the thaird In 1 deg. ie 85 ft.
It follows that siece great &feptls do na't uecessariiy involve
excessively high temperature, coal warking esc bc carried on
belaw tho level previausi>' considered possible. This is
practicaîlly proved ait Charleroi, lu Belginin, whec cas are
won without au>' diffl.cnlty at the stupendu deptl of 4000frt.,
or about three-qularte;ra a! a mile. By inclnding tho quantît>'
remainicng iu aur ca fields down ta that levul, the supply
would probably bcesufficient ta st for anotiier 1000 years,,
evea at th.,- present rate o! cansuimptian - But it le quite
possible that before lang considerable atviug Wull resuait fraint
more ecanomical methods o! burning fuel. Tue quaetity of
colste rcquired ta produce a tan of pig iran feul ta 51 cwt. ia
1872 froîn60 cwt. lu 1871-which implied a saving of 9 cet.
pet ton on a total production o! neari>' seven mullon tons.

ý%laMh, Im74.1
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STEEL PEN MAKINQ.

l'le mainufactureof otbs most useful article la qulto modern.
No rescarch lias yet discovered that any of the nations o! anti-
qulty lia 1 anticipated Birminghamî lu making tho dlscovery ai
howv to convait a pieco of stee! intc, a penu sflexible a.ud frecin
action as one miade of tire féather pluckod front the wing cf a
goodo The ancient stylus was doubties made of metal, but this
wag a f4r u iffèrent Instrument fromr the steel pen of Co-day. The
steel peu, la as it were, a thlog of yes;terday. A few years;
cover Its Introduction ant its history, its rudin2entar-yistage, up
toifts prescrit mto of comparative perfection, It wag la Blrming-
bain that it lIrgit becamo known, and this town 18 at the present
tinie thp great seat of its manufacture. It la, in fact, a speclal-
ly Birmingham Iudunstry. lu an introductiory article, wu gave
the brief hlstory of its invention and introauction, and we now
proptoe to ex plain the mirethod of lit production. For thîs pur.
pose wu select tire wvelI.known works of Mlessrs. Hinki; and
Wells, of Buck~inghiam Street, and with our readers' per-
muizion, will act as cicerone, aiid describe for themn tho rnany
proces8es througli wvhlch this usefnl and extraordirnary cheap
article lias to past; before it id fit for the market.

'l'le works of Messrs. Hincka and Wells are large and cour-
ruodious, and occupy tire four sides of an Irregular quadrgle,
witii a splendid fron tige to the street. We firbt enter a shed
on tlic ground, in which we fiud a large quantlty of steel
shect8, sonie 18 luchtes bran. té and 6 feet long. This la the best
kind o! Sheflield steel, and cornes from the famons bouse of
Jessop. The flrst process ls to cut this into slips of the re-
qîîired iwidtii, varylng from lt to 41 luches, accordiog te the
lengtli of pen to bc mnade from it. This was; formerly donc by
hand.sbearil, of the ordinary kinti, and exactitude conld nlot be
tel;it d on. But fémi. Hincksacon discovered amrethod of acquir-
ing tItis, and providitd a shears by whlch It bas bcen secnmed.
lit- bas since adapteci this invention s0 as te be womked by
btcam, and now tire dutting la carditd ou with equai rapidlty
and cetaiuty. In tire powem.worktd shears a provision lesmade
by which any accident te the cutter la rendered ixmpogbible. At
front of the sh. are is placed a s'igh!ly raisedlmetal bar which
vébich pmcvcnts tire workman frour pushing the sheetof steel
under the cutter so near the câge as te endanger bis fingers.
No workman bas bad a finger cnt since the introduction of
this machine. The strips thus cet are placeti lu boxes of cat
nattai, aind thon put tte a Itmoffli,"lu inwhich white boat ii
prod ,ced, sud the slips are thereby priperly annealed. 1Itj
tukb about tivelve hioure te elTect ibis. The slips are next put
!ito r. vol r. iug barrels, and, by belng rapidly turned round, are~
denudcd ofsali superfluons matter, as the scales producçd byI
arincaling and any rougir edgcs left by the shuargi. Front tbis
operation tlity are taken téo the rolling room. This la thc
usuai lîrocess of nietal rollîng. Eacb machine is mausged by
a mn ansd a b.,y. ihe strip of steel la passeti undcr motal cy-
lié dors, wlîich revolve on each other, and the strip cornes ont
much thinner andi mut-h longer eacb time it passes under the
toilécra. \Vc attcmptedl te take up onc of these dtripi after
it hiad passeti throngh a machine, but were glati teolet it drop
again, or we shoniti have buant our fingers, althougli it 'sas
'sas quite coiti when it was put in I acb strip passes tbrough
Eeveral diffrrently gmaduated rollera until the metal la of the
precise thickucas, or ratiier thinnes reqaireti. Some of these
18-loch st-ips are rolleti out until theoir ieugth lia Increaseti ta
nearly ofu--t. Wie give anillustration o!thia proceas.

The rulled outetripise thon taken to the "9cutting-out room."l
This work i,. donc by women wbo aii before benchea on whiceh
are placed the cutting.out presses. The st.rlpilapasseti rapidiy
undfer the press, and a bit of fiat steel ia the abape of the fa-
ture pen 1-x at each movemont cul~ ont. Two pens are cut ont
o! tire aid 'i in a sort of uovetail fahibon. Somae eatimate may
bui formec , f the speed ivitt wbich this work Io doue from the
faut tlîat a, )od worker 'sîli cut out 200 grosi or 48,800 pens
a day. Bat ven titis speed la not s-ifficlent for the increaseed
demand, and Mr. Hlincks bas lnventcd andi Introduceti a ma-
chine, 'shicli is womked by steam, by which the nuînber of
piens cnt out at once id doubleti, and the speed couslderably
more than doublcd. It laplessant to watch the quicknesand
accnracy with 'shicli this moat obedient Ilslave of the peu"I
avorka eut the intention o! bis masters. The bits of flat metal
thus prodaceti ar, calltd "lblanka,"1 and are next taken te the
piercing-toom. Rare, again, 'somen are the workers, andi
baud-presses the machines useti. Each Idblank Ila se parately
placi.ci ou a steel die under the press, and by the noai halL

ci reular pull the toot ls presseti Into the Ilblanka,"1 and the
aide slts and tho centre, wbicb give flexibility to the peu, are
cnt at one sud the saima stioke.

At this stage the very triture of the steel bas to tindergo a
change. It ls uow soft andi capable of hein r bout luto uuy
shape. Before the next operatlon a! briuglug It fleurer te a ret-a
pea can be perfirmed, iL muet however bc miade softer, and its
present pliancy ho conslderably increaseti. It la;, therefore,
sent te another departnsent, placeti in a burntug hot oven, andi
once more auncaleti. Ail tlis the mach sutfcring peu endures
with the utmost complacency. As soon as the procesa of extra
eofteulog la donc, the piercýd, fiat bits of steel are takeng Into
the Ilmarklng room."l This proceas has beau %voll descmiheti
by the band of a master. IliProceedlng," ho ays, 99 with tues,'
softeued puas te the 'mrking rooim,' the car of the, visiter i î
arouied b>' a continuons volley of shiarp hcavy sotifids. An
jauimatcd scene preseuti Italf. Tpon each e ide anti doivn tire
mîidieo of the rieom are arrangeti n misîtitu Id of young woîueî
at work, each o! whoma raises a 'seiglit by tire action of the foot,
and dtaddenly allows it te, fait on the peu. 'rie rapidit>' of this
proceas la equal to that o! cut blanks, cach girl m-àrking mauny
thousanda ofpons lu the day. WhenIt leaveste lîiandof this3
operator, the be.ak of the peu la atampeti cither with the naine
et a rotait dealer at bomne or abroati, anatioual enbiem, a piece
af questlonable hemaldy, or thec repreeutation of some notabil-
ity, foreigii or dome8tic, accordiug to thec fashion of the day.
The distinctive marks of thiés mannfltctory nuruber about
7,000."'

Up te this time the future peu is only a flat bit of steel, avith
aide alite, Ventre perforation, and mark, atatmpeti upon IL. It
bas uext tetake tbcabapo o!a peu. Thîsilacalled 'traising.11
Esclipen ls placeti la a groove under a hind-presa, and a cou-
vex tool o! the required shape pulled down t-hirpl>' on it. It
la thus fnrced l'ate the groove, or moulti, and cornes ont ia ne
o! the indunite forma i l hich puns are uow maide.

Stilli t 18 flot a wrlting instrument. There le no slit lu it, the
ulb leouc solibit o!atuel. Bdcorc this moit important oper.
ation cao be performed the nature of the metal bas once mote
te be changeti. It lis to endure au'uther ordeal of hoat. Front
soit the metaI bas before been madie softer; it bas now ta be
ilhardened," andi thon to b hg 'tmpered ' beforc it eau ho euh.
mitteti ta the delicate minipulation. ofslittlng So bavîug becu
cat, sidc.slitted, marked, sud raiseti, they are again taken t,,) tue
mnuffle. oRae toc>' are paoked in extait round iron boxes, îhut
lu, tbmnst Into the oven, heated ta a white heat, qnickly p'illc'd
aut again, andi thon pluuged into a bath of oil. Whou takenr
ont of tbi3 unpleasant place the poor bits o! steel are as brittle
aud fragile as so many bits o! gla4s. You can cmumbla thein
up betweeu yonr fiogers;as easily as a Rnpert's drop This of
courst has te be completel>' chaugeti, and thé, pantomime haï
te undergo another transformation. This poor bit of fragilei
steel bias te be Il tempered,"l male pliable, flexible, andl elastie.
So now. atter belug tbordoughiy cleaused of thc impurities ofthie
oit bith, a large uumber are emptied into au iron cylindricîlid
vessel, aud placeti oser a fire. A boy turne it round, andi a mian
standing baere the moutli-enti o! the veisel, stirs the pend
when. neces:ary as they arc carrîcti round aud round by the
motion. This la one o! the pmettiest actions te watch lu the
procesa. Yau smea perfect transformation taking place u'ader
your eyan; for nder thus action the colourleas bita o! meati as-
anme many o! the tinte o! the rainhbow, sud are tcraed elther a
Ibright bronze or a lovel>' bine, accordlng ta thc tinît they aie
te have 'shen eugaged la theoir mission o! peace.

Still they are flot ruady for "lslit~lng."1 Tbey have ta ho
ccleaned Il andi then Il grounid.11 The cleaning process is of-

fecteti by placing thoni lu large Lin. cana, with a little sawdusýt
mimait wlth threu, and thon turiting thein round and zeunti by
steam. O! course the action o! the peu-t on cach other, with
tire lîelp of the sawdust, produces the desired efrt.ct This pro-r
cess lascalleti Idscouriug.1 IL lias uow te, lis grotand. Every
steel pen u te bd grounti before it can bo slit. 14 If," sid Mmr
Rinks, as hoe showed ns this projeas, 49yon wcre goiug ta makte 1
a quill peu, yon would, looe yon madie the ali?, acrape iL on
thc back, wsîLl your penkuife."' Grindiog dos for the steel peu
'shat ibis scraplug doca; for the quill. It mikes it realy for
the ",slut."1 This griudiug la douc with almoat unexampied
rupidit>'. A girl takes up thc peri by a pair cf nippers, holdsr
IL over a aniall revolving wheel, calleti a dg bobé su ad covered
with leather andi emery; andalmost lbeforc 'se cau sec tire pro-
case iL la groand in two wasa-onc acros the b îck of the peu,
andi another front the tep te the point. Thia important part
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of flic work (loue, our pen le at lust read>' for tho proces of (IUATTAIU'S IINEL31ATIC i,.LELJIIAPII.

Otir illustration wiIl lafford a muci more graphie Idea of flic WC 111125t11te inflih engravlng on pange 3ti3 a liew sySt(ltS of
proccss than wvotdg eau give. Altlîough go Important in lisr pneuoeatic telegraleh, noiv being inlrodiiced tutu Ligia.d.
suite, ILla1 one of fi e asicat antd liitcst parts of pen miklug. V'ry l1111k expianation IR requircd to render filue ctiqtrut. tien
The utmoIt nccuracy is rcîluired, but thIu is secured b>' theof0 tisvr VCY ituPitand ciicitint apparatuis ititelliigtbl. Tl'ne
foila, whiciî are iiade vvith matht matical precîsion. 'flic girl principle luvolvcd luthlait a bltle belluws 14 provit'ed, tiirtoîgli
ait each pro 8s lias simpi>' to place the pien liu tlîegroLve, teogive wblch a stuail puil or sport of air, te use thbue lnventorl,8 N 0 rd,
the press liaudie a liglît pqill, te Ltit dtiscendi, and lte pe 15 may bc sent thronih a pipe. At fic endti ut !ie plipe, la tixed
j lit. Now tlie peu. is coniplete. Aflui paisng through more a smalt clastie bag of lndia-riLbur, ver>' tIbm; luis bng 15
f.han a dozen changes ln ils curiotis varer, Il la now a perfect iightly compresd betveer tvo pla~tes by asînail Spring, wben

Iinstrumnt, whlcb will obey tho iiI of tbe legislator, make the beliows aro closed thic littie bag id dititendeil and forces
permanent tlic ideal thotights, and give to fliIt "ar> noîtuigt" the' discs apakt. One of tho disca la .upported or a lever,
as moulded b>' the imagi- ation of the poet, a 1 local habitation whichi citiier causes a itarnier te s'rikc a beli or a Fina1i es-
and a naine "-s prep) tred, in short, to perforan lis woncirous capeineut lever move -, wlutcii at cmt h motion piShos a %whcel
art Iu tbat developmnent and progrcss of the world wie w. oroetotadtecyavne adoobtro ii
risrîty naine civilisation. Vite result le, that for every stroke of flic litie belliowi lthe
1 h'li perts thusl finlieîd, as far as tîtrir makiug 18 coucerned, baud moves fr -in one ht tter to anotlier, and flous a message cari
have uew onlyto bu sorted, accordiug Io Ils-r quality, carded, cash>' bo u'pelt out. An ingeniotîs key or ti.k is iiscd, %liicit
or put iu b~oxes of a gross ecd, and then packed and gen te answers the purpose of a toegrapli shunt.

1 their destination throughlithe diff reut parl4 of the world. IL Fig. 1 f-bews a amalI domestie apparatus coriFtrtîcted for
is ver>' rare finat pend are carded now ;the tavourite and iso8t bousles and diïtarces ini gencroi ziot .-xceeiing t75 yards, it
useful melhod etparking la in boxes, and a grogs iq %veighd mîtast bi attached t0 the wrall or partition b>' intans of the
not couuted, and se unifornat are the>' In substance Ibat the screws X. IL centains no ciotkwvork, and the key B3 lias four
number auîd lime weîglit Itivariabi>' ag.-e. niovements; twvo to thls righit te viork the bell, ïe., one to give

Wue have nowi givtni a briet description of flime varlous pro. a signal antd one to rcive IL, and at the Raine tin- to p1act lthe
cesses lhrough iwhich every peu bas te pags betore IL reaches hand of tise dial out the cross, muîd tvo l tite left i.e., one te
theo publie a veritable steelilien. It 18 maîvellonstbatan arti- senti a message anti one te reccive il. Thc ectlutar>' position
cle Nyhich requires suelh cart:ful preparaiomi can be produced at of the turning ke>' Il k always oitlite point d oif the plate bear-

Isutcl exceedingly lon price4. Il 1,; cstimated tbat someîblug ing tic inscription rcciving, bell. Vie puo %vite is guing
1 ike £3 001 wortlt ofpeics are rua le in Birmngham ever>' week. te send a message bits finit tu place B of lits ins'trumient oit fle

IUpwards of 4,000 persous are îutployed in flic trade, and rail- point c et the plate beacing the inst.rtpttun tcatisntttirig belli
lions of grosses aire muade in a year. teun by ns virig the ianie VI o! the bellowvs froin thn rigl Io

In the ima ufactory' wî' are now visiting flica tîlmeat caro 18 the left, lie sendis a curreiit of air ilirotigli lthe conduictîîtg tube
taken of fle beaithi and comfort ofthe workpeopto. Tue works lu o lthe intstrutment iii coecîlo uith itis ova and inakes
werc speciailly but for flice trade and the kind>' foreiltoiight the bell of the former ring, Titi lie s t u iiacu lb, tttrn.
of blc. iincki bas iîttroduced every modprn Improvement lu ing key B et once ont lie ptoint d of fle pulate bc:îring the ins-

ithe arrangemnents ot lis var ous departments. Long before the criptions reeciving belli attd b' flie rio)gtig ot lits own bvl t hoe
Factolies Acts vecre passed lteir nîost important provisions wili bie infortned that bis correspondent i8 reitdy te reuuve lthe
bail been adopteil and carried inte pmacticai elfect. T1'le laine mes8age.
]teurs movemerit %vas long auticipated, and the heurs et la- Fig 2 shows lthe interior of the clcckivork initnnît , c la
bour redueed te ltat uowv general nunîber for a wotking day thse beliows and c the baîtde wckiîîg thent. Tue mecltaîsin
Tho moins ait) lirge, lofty>, and air>', Mr. Hiuîks having pur- for 1'Cceiv in>g signais cerisisîs8 of tîte brtiul tilbe Ili, tenunitiat-
sonaily attendcd te and'made provision for the ventilation of iug in an effl.rged litail, over wlttci a ver>' thit inemiicttie or
cacli toon. 'rnis dificult problen litas beri succcsifally solvt uliaplinign x et siteet india.rîtibier is stretîltul TVitis muni-
b>' tîte introduction 0f a blow-fîti, wbieh la wvorked by steara. bra te cloes the end ot the tiube ta arid b!comnes, inîlicul, etuci
The bot air is by Ibis instrument torced imb e large tub, ai linie the air iii tube 1 id coinprcsýsed (tubes 1 aid in beiliîg in
lte top et tue roona, and lthtuîc carried oulside the building. commnicationî) by flie ohîratur wtkittg lite beilows uf lthe
Thug au even and pleasant temperaiture is securcd. 1 ho saine instrument aI te disî nit station. VTe ittcvtmscîîs ot tue dit-
provision bas been muade lu lte anneaiing and tetuperng de- pbrttgiti ace Irandiuiîttd by utteans tif a -od n lermuittg at
pitrîmeols, and lu tiîat part of lte worksl, where, iu conde- one eîtd in a (lise betring iug.tiîtst lthe iaptibragin x, nîd tibut.
qucucec of thsemateriais employcd, peculiar>' offensive ami-Ils ting aI the ather exlremity ttgaiit tue hirojeuo o ut litu an-

wre, andl atli would lie, produced but fur ibis provisiun, lte, chor escapcuuictit, witcrely the latter is îtctutcd aîîd tise iicedle
uirila (lteur and coinparalivel>' pure. lu or.c case titis reilutt litas je rol.ated step) by step over lteu diaI. q is a dittt cgi lusing
beun éffectud ut er macts tîtouglit, trouble, and man>' ex.e thse end of tube p; tatt i is a roll sinîttur ti lthe diapltragin x
ments, J» afsortoftcitintute>' îtack a large blow,-fan bau beeti aud rud n aituve d-scribed. ilte roui i boing muade te altitl
plac il towards flic top. '.rite immense action of titis fan forces against a deletit, cotutruilliuîg the tirratgutti oftalitiu or
ail the bail hot air eut et lteu almp, a 8iiditg d. lai shut, anil bell-strikiîtg mnecianisin, su tisaI un te tictcis bcing raiscuol
the ruta work lu constort lu a departme'.t wit. -epîcte witl tbe mcittiit id culuaseil andl lte alarus sotînd dl. 'Vte dtuteu

11uois andl deluerîous efiluivia. Se gteab wvau Lite effect foiu.- is opunituil (tubes 1 aui p bcitg iii coututieatien titougit
cri>' ,rodu(.ed uf> lthe acid vapeurs th ýt their watclt cases b.!_ cock A) b>' ie compîression et I te air lu tube 1, producif b>'
came -lutte black nd it ir wvatchies spoibed b>' is maligu ii te instrumnent it the utîtur btation.
fluence. We titougbt what muet bave been ttje condition <,f Fig. 3 shtows twu clockwuuck intrumenîts cconibiud. 'l'ieu
lte meuls long., wheu brealhingsuch air. Thank8 te thiticare. distance betweeul thiteu maay bu as ncli as -lu0 yards. rThe
fut fortsigitt, v, altbeugs istrangers and net te bise marneur arranîgemsent is very sitnilar te ltaIjust dt!.urtbud, lthe pneiu.
bo.ra, fuit net lte siiglitest. incenvcnience whiie rentaining la matie bullews, ltowcvcr, ètatiig autd clîcluuug at train of

ti epartment. lt mu!.t alie bc remembered that an "nec- w.bulwork driveu b>' a sprtmig or a tiuigUî. 'Pic clockwurk
mous number of youug women are e.uployrd lu sutb rooujs as aSsists thse efl'c ut te air cuidecabty, ettîd niakis lte ine.
these use for culîiug eut, grin ting, and slIîlIng, and but for vements of tieu mLç:ltanisin more surisîtive. Titu ke>' B lias
tItis rybtteui of complue ventilation much injur>' wouid buedone twe inovexueuls onu>' r.e., onte lu the ruglil duited tu gîve anti
Je tîteirbealîli and well.being. Wheu Lord Napier et Magdtla atitd 10 rectivt, te àtgutal b>' flie bell, and une tu lte L it fer
visite 1 these works3 the coolneeb and puri>' of atlmesphre lu sctsdtug andl reccivtug tue message. 'rite nuormali position. of
these crovided i tves struck hinm as ona of the most rcearkabie the ke>' B is oit the pI1st2 bearing flie inscription '1 Bull;
Succo:ssea of the proprietor, anud elicited bis troquent and heart>' the cail having iteen hiuard and ruspouideil to, ut is Lu bu tutu-
admiration.-Iroa. ed on tue plate iteariug bbc inscripttionI Te:legrztm." By

werkitîg the baitdle C ot the bullows, flie btands un lise duals
Tint: Pembroke Observer says :-3Mr. J.vbistou bas cemplleteil of both instruments; in correspondent-e arc made te utouve sintul-

bis ý-urvey ofth:e soutisera si.te of tIse Ottawa, and la uew taucousl>', tbus transmtitting the nsess.tg(,.
proqtcuticg a simiinr suttrey ou thea north saide, wilIs a viewi 10 Fig. 4 sbowvs an adaptation ofthe bytetsit t0 hoteis. For
ascerlaiaiug whîch l8 best adapt for the location ef the Ibis purpuise the prinicipal apparatus is construutel ini buds a
pcepesed canal. manner as se indicate eit the table E a giveut nuaiber et c>'-
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pliers or lia ieswilch refer fu flic places with wlîleh a corres- whole aumber rers ired for tlic machine actually ln sewitig or-
pondexice i-, established It contai isi a dliil instrument vvitliout dur up fa0 about 160, or ail comjilete ivith the stand, close upoli

iclockwoik, aîîd 's conicetd( %vifl the Nifriils dia1 inshtru. 200. Cf these 130 distinct p)itcts8 fwclve only were plait) irun
ments of thic corresbpon(lilig st4atiolis by mauls of ionducting castings fronti the foundr), requiring, lîowevt r, v ery îîîmerîîi,

jtubes. Thesc lustitiiientsthei ccltkNorl bcr'e fui dis- tuttingt aud idîapings lit fore tlîcy wtre ready to fakie tl1i
itiîîî.es flot e,!.xeeding 15t) >artl'i ,tiy bubititutiîîg iiistrtiiiîciit8 plate. Forty pieces more were Bcrtwo, ail varyiîîg iii shape aii t

with clockwork tlic distante iiîay bc iiiereasî'tl fo 400 >îirdâ hize, according to tlle dufy they were [o peu forni. 'rîjeir iiit.
Accordlng tu our drawîzîgs, twel)vu stations, No. 1 to 1 _, t an nfatture was a mbat culiis antI important part oftheir work,

i bu conntcted w itti the litadl tîtllt, anti cadtif uflie!Se sfiliîuîîs û.OYilîliBlItid by mutias of spedial fouIs, flot kutown, -xcept it.
Calin ei essa,4ges fo anti rueic tinii frontiftic latter. Thei one otlier kindred establishnment, f0 exiiif on ilii kide of tli-
bell tif flic lit incipal lnsftruiiitlît serves toi (aIt the attfcnt,-ti of Atlantlic. About fîîrty more pieces were punchings froîa -lî t
the attendaînt it tfli- litad Ullite, anti wlil.st if ib riîîginè; the mttal, cither brals or steel, vý ry maiîy of thlt ru aftervwaîl
iliîiber Ur niame of flic stitiun trulli wbieh fli cali %vas issacd, prtsscd info puculiar sliaîcs, and rectiving more or less ii.
appvais fiitfltc blank tquarc oftflc inidiLatur E. 'l'lie key H chinery to suit them. to, lie purpose. About Iwo doz-n iiiur,
stre8 It iîkite fli tiîîibi. islcr agaiii if flic curresîlon pie.es coiiFsstd oif pins, a part (if ulclunder flie techi lil

i terce lias t.Liie f0 aiti endi, îuitl reupuiis at the saine tîînC flic namet of studs, fornied the bearitigs of rotation in the sewing
ci mnunication oif tae bell D. lu case no currespoadence is -machine , for wheels and levers were also arnong file mîî,t

caeried oii>, Ile pbositioin tf Ille kcy F is oit Nu. o tun tht: pîlate difficuit and mort iiiteresting piortion of their iv.rk,) requiiri.,~
G. As souri al, a tatI by ftic bt-Il lias buen rUCcttiL(, tii. kcy also spclîl fools kuowîî otily f0 flîcînselves and ontor two,
F linis to bc tuîrned tfi tu the îîuîîîber torresponuding wjtlî flic fablisliments lu Europe. About a dozcn staruped forgiîig-, r~-
011e vwhith s;ppartd iii the indtling fable E , tlîus ftic tomf- qtiiîg al>co flic importation of speciai stamping mac hinus fir
mninîatiohi betwcez filt dial iistruîuicuit ouf the liead oilicc antI tlieir mnîufsctture, wvcnt througlî a great variety of operatiuns,

fltie station ieuce flic cait issut.1 is î'stablishcd. Tfli firbt before they were futtcd tojoin with flic olluer parts la niakiug
i corresîîoudence liaving cornte t an end ftic attendanît aite lflc wh1ole machine The weiglît of ft machinie in ordina~ry

i eiad o1lîci lias to ftarit fli, key F' on tuoh flicamber referring family urè, wvlfhout the stai (1, was 18 lb)., of vliich 14 lb. N'is
f0 flic next station lîavîîîg cailed, and by working flic hiandie fakea uîî b>' ftle foundry castings alonc-twelve la iiuaubtr-
f. of lus inistrument indicittes t0 the saine that lie il; rcatly leaving, flîcrefore, flic remainiug -1 lit. f0 48 diffèrent piecci
tu receive flic message. Ili ornter to lîrevent tîc balntd of bis of mutlai These %vere ail ir.anuf cturtl witliin Ilc vails of fle
dial moving ivhilsf fitis ,ignial its tiansmitfed, lic bas, tu press compan> sb works, iii lots of 10,000, 25,001), or 500u(j lit a tuIw.,
the icuob B. by means and aplîlianees wlichl enabled thena f0 fura tii ni

Fig. 5 shows an iingeaiouis aclalîfaflon of tbe tystein to flice ouf far betfer and far theaper fan thet'> oîld order ilium eti.-
orduiary rt-coruîing or yîrîufîng felegrapli Instrument It ton- whiere, flic quantity required by thîcîr business being sucLI 8,
tains clockwork %vhiicl muîst bc wound li1) by malcls of flic foitstif>' fhîir obtaining plant and implemeîits niecebsary iw
key J. T-ue clocltwork serves fo, put the bell in motion toi eaui the maanufactur.'. luBo somaîter it eris flie colibumlîf joli i t
flc atîtention of flie attentdanlt andti f0 traw the stri) ti paper been known f0 reacli 30,00 or 40,00O per weck luth fi lu.
011 wlîîchlîIic figures are~ priutcd. 'l'lie lever B serves fa give ther establiblîmcnt ln Aunierica, and ln needles fdr mlurc tu~ii
flic signal of cati fo the uîppîosite side on traîîsmitting a mes- fliat.
lage, aîud la ordier tc ceud flic aicasagte îtsclf. Tue despatch 0f the 130 distinct piecesctomprising the machîine itsulf, tliiy
is fransiaitt'u b>' figures acct rthîîg to flie Mcrse% alphaubet. 1 lie enuinratLd 91l5 separate tîperaf ions tu coiruplefe thein for tLk
liais anud t(lots conîposîîîg titis alphabet are îroluîced bi> bands of f lie ijiuuec:tor before tlîsy wctre put fogeflier iil li
pressing flic lItver B, andt by keepiîig îttlowî a louger or slorter jforan of a complefe machine. Thli wlîole system. of gat.ug
space of finue ;for uinstance, a short pressýure îirodîtices a dot gtbelr work wliea fiaislîed, so Ibat aIl flic parts of a kind riliglîf
andi a pro.ongcd oîîe prints a fine, lu a îtr to obtin au ex- be interchangeable, and flic tîiflcrent parts aliglît go ttigctllr
nct tliiisjon anît hrînt of filc %Irionsa figuires somie lîractie is wlîen t.ilen at randtîîn wifliout speclal fifting by bîand, wîra
of curse netîssary lly pressing flic knjol of flic lever B, jets )ou ler ver>' iarh-cd *isllnction in tbîir system of manufat lue
of air lire sent tlirotîili flic tubue L iuit, flic rceivinc aplîura. Muclu more so wa: flic plan, îîcrvading their wviole establi fIl

ftls. i at'ing flius flic lever C to acf. A îîrcsîlir oif flic strip ment, tif gauging fthe woik ltself NvIiilc la operafituî, andI ait
of plieîîr uîgaîusf Ilie priitlig %vheel H causes Ille wvicel L, flie ver>' expensive aliparatus, not only forreîjuiring makliintrý
wvet wilWlic pinim iiîii,fto produce flic uesîretî figures. Iu and sfeama poiver tu do a> mucli as îIossiblc of tlie warL, l'ut

orde tosetin mtio flc dockwvor, vliîch serves f0 ulîroîll o confuning th(. apîplicat ion of jiowtr i a cd instante, Si> heuà
fl- strîip of palier, flic liaudic K mutst be tîîrned toi fli riglîf. fli ork ,,hould alivays bc (folie af flic saine sp t autd di>tili e
'I lie hey D must bue placed on Traniniting or Itectu'iig, au- witl ail Oxactnesa Piossible. If w-as this beyond ail tfi.s 1 it -
cordiiig ftu flic me - w,, i.e., if oit( is fu lie sent or rectived. wliich distiuguiseîl flîir ianiifiicfiîrc fron' any ot lit r, ail
'l'lic normial position fti tiis kev, wîieri fhe insbtrumenits are imot wlîiclî baal beu carriîed furt.e r ln thet manufa(t turc oftli i
la use, is aIs iys oui Ilecîvîng. miathuie tîaa lin any ofluer induîietty wliatevtîr. Mr To1' taîî:lu

We hliay> add luc Itoi uion thaf we hlave sccu thiese insfrtî- poiated out fliat anoihier atîvautage of tueur s>.ut l wius It .fil
mnuf lit wo&k sund flînt flic> apîîcar to us; tel fulfil tlt.~ ailtîci- enabled tilera te empîuOy îuaskîlied labourt fhrtitgli$Ut thLir es-

huaftins of flli mvelifor. Tliey aire really ingeulolîs auîd well tab ishîmeut Steadlineas sud fidelity quickly ciabli: i tlt- ii
flonglif ouf. 'l'lic Alexandra Pailace i8 f0 l'e fifei, we un- skilItd labour witli baallî-rouflay ofinaaîîai t fiort and ut recto

dirstanti, %vitli ia ctillute set for commnincafion wifi flic earu far butter pieee.ivork wages fan flic sklil %tirkuiia i
sableis, a difatice tif 780 yaîrds. Mr. Gtiattltr, is a gentleman unider the ri guhafitîns oif bis guild or flic custsîmb of lus fradc.
Nîho lias 1otftif au icars fo flic sfuîy of lîuehiafic fule- If flic invention of the sewing machinîe %val a booîî It e flcpru.
g3apiy, andt we v(-tmifre 0 fink that lie bas emIuievcd a fair hIe, flic manner of znaking if as flic carried (buf Na.e a Iiil
buccs;s.-2he Enfginee,. grefir one, sud if if conld bu fransferrcd f, flc iiîrîîiutattfirç

___________________of ofler thliga would aost assired>' make itscîf fuit a., suii

PECULIARIT lES IN THBE MANUFACTURE 0F SPWVîNG The cspacity of flic inacliuer>' now 'piaced ilu tli large %%uiLs
of Ille compan>' iu fli eutf endof Glasgow, was statut t., 1,IL,.

M ACHI1N ES. production of front 200 f0 250 machinles per day.

At a gsthicring ref flc employés of fthe Ilowc Scwing Ma-
chine Ctýmpazày beld rt ccufly lià Gla>gow, Mr. F. M. Tower (une THE LI'NGS 0F 'THE ENGLIIR HOUSE (IF
of the direefortz) gave au tittesting <lescription ofilie proccisfà O S
cf manuifittfurc. Aflcr some renia ha on other machiines, ho Tbcrc arcea good m2an>' more valts bel wixt the' fou da,,fiojj
taid Ille loiNe Comipauny haid always stlvenl te manfsactîîre of flicliouses tuf Parliament and fthc fluor i f ftic oîuî f
every tompoucuf panrttfliemsclves, trora ilie wood-work in flic Coin lions tbaa is dreat oif by lionourable memb r- W itliout
fabîle, ant]Iflie ciflings from tbc foundry, down flirongl ail the a guside If i8 of no use leliberafely fryisîg f0 fin 1 flt bîuiler

rgrclif Nailii> of pictis6 fu ilie Ml af minute screwv pif), or ztom. But if lie i8 iatf looking for if, bic may lie advet,-
wuîslit r. lu t oîtlinar) machine ' faauflly Use fI, ru wero conte uiucxpet.ttdly upon if at flic end of one of flic pastag-P
about 1 ,odisfiîict pit, e r. xclusive ot, ic or stand on whitcl Tliîcre are litre four elîcirmot:s boilerp, ça abîle of 8ui-1-1ilg

JI vins iworkt.1, aud withl conîpîisced about thiîfy more. Thetre Uasmforeunes oftflic ggrcgate of 480 horst powr rt
Nvcrc duplications of manv of these w'hiicl would bring flice present, flic being no accd of artificaI boait in flic ( haih,rs,
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villy otît boitcr iii in uîse, ites fuuctions bcbng confined to, the THE NEW UPEItA HUUSE, PAIS,
culiflary departiment, and to tlie supIly of power to the sînali
engitie that work8 the new ventilating apparatus 'I bis latter Unr uflufration on page 3o, represonts a view offic m idle en-
i8 jîlanteti i i cliamber adj)iniutig the great vauit that uruler. trallic e t l ie%% Granti opera llibîe of Paris. L~ poil tiis re.1
lies tile octagon llaito the~ l1oti.,s of Pirliament It ii rnarkabl, buîilhug, oit viîich more titîna iniilioniof itounids ster-
titrouglt tliti. vitnit that titu >upîîly of air for flic Iouie of bing lis alitady been tipunt, pamuters, stuiptors, inetai wvoîkers,
LUIIfllb ta Lriginaily draiîi. Througli duors anti window8 iuoàsaicibtta, art ists in faut of ai kiitd., have e\hausteîl their
optunig n to file taontltirii bquare, the balruy breeze of the bkill, anti anotiier mtnnient is adulet t) lVarie ta assisl in at-
'Tlitint-s !ilandi rushesé across the hall towards a chamber, tratîiîîg ta it travellers of ail nati-its. 'l'ie grand s1talraeo
on t1ie Li hia di 8ide. Hlere it s faLeti by a broati spray of l'escalier dhonneur, now Ireed ei lis seaflobinzg antd hiie
cuînstantly failing %vistes, liîrongh %wbiclt it nttît pas before %vitit lie exception of shonte nue pflintitgi by %Ir. Pels, whlti
entcring the. charnitr, aîîd aý !i hviiclt it Icaves ail po0sible t'ili fill four comnpartniments of th vauiltct c tlit is extarted
pitrticIes of indiesirable dut. Inside tlic bamber thevre is admii-atîun frut ail b% it, cohlteit nsagiiticene, and fihe-
tuuliig on viewv more strikiig titan a coupîreof lt s, whtiel, lcey-notelet h5trnukla ni nl -- aine i tiîrougliîaut the wotrk. VThe
%workeud noiselcsýsly liv a pair of large iwlicels, %vorh backwards Dit liber of btats liiovided is but -1,i u i, but e!vtiy 8peutato.-, in
antd forwards into -,ometlting viaci, if Rplucaranicea werc flot restptut of bila, c cuuort, elvegauceu, anti causýes oi dcliglit, IR
t,îepîti ce, miglîl bc a corn bin. TIhis itin is a cliamber eiglit treated lîke a prince.
f. et highi, andti exfends tltc full brealtît of the vault, a diistantce Sucîit %varks ls tils>, sut s tiae luiller, ta %vlîjt hl journal %vu arc
of iltirteun fef. It le composcil ai a beries of bands on rafls îtdebtud for Our illustration, of tuurse niithst certain %vide fi-
Ofi woud, witla irîdia ,bber flaîts flling clown front cacît, andi mita, art,~is and lr.,îitablo Investîneut.,) O'ý the )art ai dî couIt-
wiien >lî.it clobe fittiîug inJsde tite bantds. As the shait il; try, stigmulatlng arttts, enco.iraging tile ogre.ss of art, and
dritin ièrward it ivili be observeti tîtat the flaps vioilently allortiing pictîsure to iiIion,.
finîler inward, as ifa 6troîz %vend wereb owing against titcal,
sert as the. rhaft rettîrns tlîey close firmly against fthc wooden
rails At title other aide of fltc cliamber fthere is a precisely
sîttîlfiar motion, fle freait air fron thUe spray-guarded entiance
flont the centtral vanît rnnning round hitîter by a shtort WATEII-PRESS ISE ENGINE.
gall.ry, andi ruslting in ilîrougit titi fiutteriug flaps as the
tlîaftt, are %% thdravin Tii motion caruprehe-nds the prime 'l'ie eitgine whithl wL' ilitistrale in tIti cngr iving on p~age 3G7
g, cret of flie venttilation of the Bouse ai Cornerons. Inside bas been deigned cliicfly fur %arkîîtg iîachuîîery Ititîterto
flie bin is et tort ofrnoveable buît tIos- fitting door or sîtuttei, driven 1'y ttaitual labour iiift tiis and ti ier pltiae: wherc
,àliidti travelti bat knards andi forwardsi as the tahafis drive it. steatîs power la itier tao u\pri.ivt or liîrolibiteil bicanlse of
As they push it farward the air in the Uin, having no0 other its (langer and i li, r lac îîvenit ne. 'ite iiitroducian of wvater-
mens of csap , passes up%%aid fhranigh a panl into anoiher worki anti conduit,, witlî higiî-pros,îre %water for the domestie
but preparîti for its reception Tlhe clasely.fittiflg vlîuifcr snîîlly of lowas lias madite it kle>irable fi; oblain a convenient
aduancing, of course hcaves a vatin hbli il, int wihich the nm tîve pover for driving litiîograpii aitd priiitinze presses,
enter air contes rushing llîrouzli the fluttcring flapie, ju-t in wood and iIron %vorkiiig ritaciitiiery, ittimps for disiilicry pur-
fimie la finti ilself driven nip by the retiirn of tîte rtltenfle.s poses, Itoisti;, nut otîtr macîtinur - nat reqniring vcry great
.îtutter. And s,) ail niglît long whilst tonguca are wagging poiver. Messrs Wyss andi 'itd *r loint ont tîtat ils application
above tiu amost bi'ent situtter moves bac kwards and forwards is nlot limiteti to fow.î ittitisrics, but tît it iay bis use!
c.rushing oît flic air on onc ëidc only f0 iind that a fresh sii- advanta 'eout-ly it larger lîr' Iortions for itatural faits of walter
ply lias cntt'red by the trtacherois flaps, ou the other, anti frosn tweniy metres upiward,alt lveast %% here flii %vater d es not
corst.-ntiy dîscovering tîtat if the bin is ta lie emptieti of mir cont-ain pebhîles or rougît ,and If may fiîrthcr lie app1ict for
ilicre isyct anotli(rjournt-y tu, ttc madie. TFhc airthus etexter- raisicg andi forcing litiiidu, such as sew ige, for cletiting pifs,
aîisly trappE d la breatiîed ont front the upper Uin intc, a lis tire tumnps, or for contructorb' purpuses.
ga!lery, along which if passes tli it finds it8eli riglîl under- 'l'le (ylinder of tItis engine' isosillatinir, îleriving ils motion
n ,ith ftle fl<usa of Commn.ns. 1Ibirty feetabove te lights of in tlie ordinary way by tflicraiik being îlirectiy cunîtecteti to
lite fliouse slune, ta iîkling titrough fle close irait grating of the lîcad of lthe pi-fo i-rail, tiol is shilporteil onit il trunniona
the fluor, and dawn tîtro-gh tIhe svcral iron galierts m luth by fixet]ibeari gai ast in oniiiiece, nid ildireîtly connectud wîlh
croS flice great Spnccî. If i.4 very File-nt doi biure, andi we can tIt, cranka shut benariitgs. Tts two doutble bearin s are boit.-t.
litar quite dîstînclly the voice of Mr. Synan, ivho is apparent-. upaît a i oindalioît plat, , upportizig ait air ves,,e iun iLs lifter
ly demandîng j 4iîlce for the 1 ins National Scbool Teacher, a part. Tiiey lire furtîter couiiecteti by sUli s showi. The
ta a hilih we ga lier is expeced ta exist on a pittance equal cyliader cardes at beotu righit andi kitf bi h s flat faces turîtei

te ilî.i an wltlc, at well-kiiîawn Iribit %illage pastor was held and adjusted fruly rectanigîlar ta filc axis ai its trtinion,.
la be piaising ricli. 19 (nly £40 a year,' says Mr. Synan's laito these face- cili theort., ni flie two wvafer passages con-
voîce, vitiii at tIis distance ia s-i, giilarly soft. .ýWilat can laineti in lthe iowtr part oi tihe cyliiider bîldy totnitiiîicating
youexpect for .40 a year?" (i''imbing up a scries ai ateep) at their other ends ivililie bor- aifte tymvintier. Adjustsal
lion ladîlirs we Colite up0l Ilte several gallerics, andt finti in truly la tîen, and so fielt i) as ta bc es.a.: but figlît against
e.teh piecs of ice laid on tîts of stick. By tîtse the air tit cylindter mts, are tvo bo\e-, anc at catîth ,ide, %which
passîng cools itacîf, andti va enfers the Hanse oi Comunmns rtccive inl tIte first place tlic wattr fron tut( conduits and
iiîrough ellte grafing whi hi extendsa .îross the breatii ai the distribute if by a corrtsponding part tonfained ia its fac
fluor anti follows filie trnck ai ail fle gangway-S, but ie sa0cun- alîcraately ta thie two cyliîtter parts, anid ( unscqitîeîtiy fore
ningiy hitiden by a tnatfing of lwine ',hat tbe ensilai liasser by tanti ait ai the ito. A tly-wiieelis providet overcoint flej
woutld n,&ý%er guess that if wias luec. Titis ise lîow fthe fresti diati pointa wiiiclt occur ut ecd ofa the sîroke. Tîte water
air gît. into the Han'-c. How the vitiatud afmosplîcre gels 1 wthicit lias îcrforîîîed its wark la cxpeleul hy the r, turninq
ant is a simpler lîrocers, anti nîay bie de crîbiti in iewer words. piso akthrough ifs pasuage, unti entirs tlic above.îiared j
Aloîtg the etige oi flic ceîhing arc pannels wvhlth aptn upan a boc thoglu two sepatate ports ta thu- riglit antd lot oi the
iare between it anti the roof. Tîme uscd-up air rushes up ant iadmisision part, %%lîcrîce it Ilowti thi ongl sui table conduits ta
tiîrotigh Iieise panels us thec spaîks fly upwards, anti, conducteti f lic drain pipe int o the scewcr, or othier receptacle wlience it
lty flous downtvarti to lut(, bas, ment, la delivereti in a gaillery may bc useti again 'Fl i cvs are îîscd for tue purpose ai
aiihil entis -n a sbaft fieat opeas Up ta flic Clock Tower, a isettiiig anti fixing tue valve boxes in their propcr positions in
hîiglît oi 230 feet. liens an an open hcarth a great frs1 reference ta, lte cyiinder porta. By mnuas of flic set screws
briglitly bitrus, anti drawîng ta t tlic air that filae lte galcry, 1thcv are scrwvtd 8shghîtly tip la the tyliîtdler te ratife a lîght
bear, it up the Bhsft anti RO mbt tue ILfinîfy ai spaco. joint butfwecni their fèces, anti stili aibow af iree motion ofaile

cylintier between the boxes, Iftho eniîne is uscd as a .slea ni
or air mofor the air veicel ia, ai course, oitteti.

Ir ib Faiti flic laying oi iran upon the Grand Jttnction Rail- Hemr V. A. liurkli-Ztegier, town englacer, Zurich, lias carried
way, W.hl c-ommence at Bellevili,. in June. The aid hiasonic ont a set ai cxperiments with anc of Ilicte engincs workîng
Mittbic Hall, purthueti last seaon fur a passenger station la, with a lîîgh %vasier pressure, and ihas obtaincd extrcniely hîgh
btiug fitfcd lti as ~.ihandti flure il, promibe oi ilscomplet! au ecanomical rcsulf', the effiticnicy of tlic iègirit. approacliag,
in about six weeks. according ta lus figurcs, as much as 90 per cent.
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AIÎE RESTORATION 0F BURNT STEEL.

This subject is just now rectiving considerable attention. A
correspondent writes te Iron as follows:

IlI propose now to explain a simple and efficaclons plan of
restoring to steel which lias once bece, barrit its usual valua-
bic qualitiep, and that by the use of a luid whieh lcssveescarcc-
]y anythlng more te bie desired on the score of cheapncss and
utility.

Il 1 have found tbat resin oil, wit h wvhich ie intimately mixed
one-fourtît (more or les8) its weight of flic residui, of paraflin
stille, has this wonderful effect upon burnt steel.

IlChisels which have been burnt snd rendercd usèless may
be by means of this fluid restored and made as valuable as
ever. This fluid, whielh was many monthe ago christened
' restitutor chalybis,'' may bc used ae follows ;-Bunt steel
muet be heated rtd bot, then plunged lute tho restitutor for a
fsrw seconde; thcn re-hcated and cooled in the ordinary, way.
The steel after ibis process i.;per/ecaly restored.

IlExperience in the use of the restitutor will quickly cuable
persons te give any desired temper te thelr tools, but it may
be ibtated that tools can be made especially bard by heatlng
itin red hot, dipping iute tho rest.itutor, then re.heating to a
slightly white heat~ and lmmediatcly cooling in pure water."

Visiters to the Harbour of Mlontreal mnay have noticed a re-

cent addition te the steamboats in the "lA. 0. Nirli.' This
ratherpeculiai looking boat le tho new cliain tug. It -vas
built rccently by order of the Harbour Commissioners for thse
purpose of toiving vessel8 up the St. blary'8 Current. Ptevious
to the existence of the chain tug u2uch difficully and expense
wvas lncurred by havily laden saililg vessels in reacbing the

harbour. The new tug, however, seems te work admlrably
and te be powerful enougli te haul up ships ibat fou: Drdin-
ary tegs could hardly handie. The pover is exerted on a

sîîbinerged chain one end of which le fastened to a wharf
above the ecrent. The chain ext.cnds along the bvd of thse
channél 7,500 feet te the foot of thec current. Lt is

lifted from thie bed of thse river as the tug advances an<l

psss ng with four turne round a crank in the boa' leaves thic

boat and again reaches (lie bottom of the river. The engitts
were planued sud bujît by Mr. E. E. Gilbert. The total cest
of the vessel ivas but $25,000, and tho expense of runnîng
ber la about $20 a day. Thse gain of power by use of thse
submnerge%! dhiu le stated as foIIow3 iu Engineerinsg.

19The advantages derived Irom tise use of a submerged
cable when towingagaiuat stream, depend un (ho actual rate

of speed, compared ivitls tise speed of thie current and on tisw
slip of thse paddle wlieeis wvien sucli art! use.1 if, fur in-
stance, thie 6peed, of the streaiu ii equal te thie actuai rate oï
towing while a tug hauling un a submorged c ible inakes 3
miles lna n hour, one working Nvith paddle wheels making 6
miles in the ramue time, anI thie reslstasce bciný thse sx

tise aving would bc 3=-5. Ilp lowever, whiie towing a
o

heavy load at a rate of 6 miles an hour wvith paddle wiseelq,
the loas (brouigl slip equals one-haif (aud in practice it is oftcu
more at low speeds), (lien thse expenditure of power and con-
sequently of coal la as 1 0.25. Thus in. working on a cable

comparatively littie power is required, thse epeed beîng redus cd

to a minimum, witbout those las8es which attend sucli re.
duction on the useal plan."

MINEs OF NOVA SCOTsÂ.-The Commissoner of Mines lias
made gfis report on tIse mines of Nova Scotia iu flie year I;7.
Tliere were twenty-el2-ht coal-minps in working opetation.
From these wer, turned eut 1,051,467 foene, of thse vae
of 2,699,347 dols. Thle price In the course of a siisgbotlic
montis rose from 2 dois. 25ec. (free on board) to 3 dols, au c
The produce ham inecased fromi 673, 242 tons in 1871 to N% hat
we have alrcady mentioned iu 1873. The Commnissioter Cal.
culates that in ail probabiiity tho output for 1874 wihli aiuount

te at lest 1,250,000 tons; in aIl likelîhood it welllie cucis
larger. The chief consuimptions ivas in thli o-ne market, but
266,760 tons were exported te thse Uuited Statcs. Lt is cutius
te notice (bat while the United States cxported LIs 1813 to fise
West Indics 47,708 tons of coal, of which 36,36à tons were
bituminous, or wliat ie produced in Nova Scotia, (ho Nova
Scotians mansged to scnd to tlie saine quarter only 1,538 tons,
while Gireat Britain sent during the previous year to tîsese

samne West Indics 147,997 tons. The goid mining for tse ycar
prescrnts no noticeable feature. Tho yield hias been >rmaller,
and thse modes of workiug the mines are stili so primitive as
(e cause no sarliriso at thse comparatively unsatisfactory resuits.
Thse field was 11,852 oz., v..lued at 219 270 dois , from 17,7os
tous of quartz. 1 ron wss produced in smail quantifies. 'l'bc
two iron works of Acadia and Annapolis were not worked con.
tinuously, and betweon them, produced only 1,226 tons uf pig
metal. The total produce of the mines ol Nova bcotia iu the
year was 3,485 tons, of (lie value of 10,455 dols.

tuarch, 18, 1.
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A BILL bau been Introduced Into the New York Legialature
lncorporatlng thse Niag~ara River Transit Company, wblch pro.
poses to conatruct a second meana of international transit at
Buffalo either over or under the Niagara river. Twenty years
ago it was estimated tbat a tunnel would cost 1,000,000 dols.,
but that amount would probably bave to be doubled or trob.
led to.day. The Canada Soutbern and Great Western liail.
ronds are interested ln the construction of some menus of
transit otlier than the Suspension Bridge, so that the cost of
the tunnel, if the echeme is othcrwlsc practicable, need bie rio
obstacle in the way.

Mfr. J. DOUGLAS, jun., of Qnebec, hbas just tiken ont
a patent in the United Siates for a procesa of utilitiing the
waste liquors of the ordinary ore-cblortdiiaing process, by allow-
ng tise insoluble matteri; container[ in the liquorâ to precipi.

tate, and then evnpornting the ulear supea'natdant liquid to ob-
tain the soluble cialorides, wbich are ru.npplicd in treating fresîs
ore. In an experiment recent y made in a inil at ticorge

jTown, Cuor.aido, a filtertd solution of saits, of 12 deg. B tum6,
coistalncd 44 3 7 grainsof saline matter iu ano'inceuof olution,
thse cisiorides beîng citfly chioride of zinc and undecosuposed
chlaride of sodium. This tjaline matter, mrixed with ore la
thse proportion of onse part of tbe sait to cight parts of eigiaty-
oun.te bilver ore, cbluridised it as perfectly aî wisen one part
of chloride of sodum was mixed waîh te i parts of ore. In ibisi
miii each. pan containa seventy.bâve gillons of liqiior, and
thirty.five panful8 of titis stroasg saline solution, or 2625 giMous
are tlarown away daily, and with it 2051 ib. of saîts, almost

jas serviceable for chluridiaaiug fresis ore as chloride of sodium.

by useaus of the waste faîrnace heat, aud thse manager thus
expeeta to save, at a trifling cost, mord titan balf the sait bore.
tÀerore consumcd.

" RECaET EXMAÂORDîNÂAR OsCîuLÂAToS 0F TRE WATERSS IN
LAic OivÀnao" 'la1 the subject of a paper conir bated to thse
iast number of Croolce,' Quarterly Journal of Science by Mr.
icheard I•dmonds. Thse phienomena to which lie alludes are

vcry noticeablt, in many places situated ou thse shores of onr
great lakes, snd mauy attempis bave been made toi exp.aIn
them, but with no great success. This rise and fait of tbe
level of the water is more readily seen in deep bays along the
eoast, and ia a matter of almost constant occurreasce. A very
remarkable instance, isowever, occurred near Rochsester on
thse )31h of June, 1872, and la thus described by the local
panera: 'White somte gentlemen of Rocbezter were in a boat
limar thse beach, where the water la nuaally two feet deep at
lca.st, tiseir boat suddeuly gronnded, and the waters receding,
luit lier on a sand bank. Tise gentlemen got ont and atrolled
away, but looking bdck sbottly alter, they saw to tiseir sur-
prise tise boat dasing about an apparently Jeep water. S~e-
euring thse boast witls soute diffcnuLty, tbey fouud iier suddeniy
aground again, and as sudduiy fluated after a short interval.
llccoming now iuterested in thia curious ebb and tlow of tIse
lakte, they diiigently observed it for about tlaree hours. T/te
etsb ondjoac occurred every tacenty minute.t, tht i8for ten mi-
nautes the water ,could gradually rece'Ie, tiaen commemnce rising, and
continue go ruse for about ten manutes. T/te water rose Iwoo fe',t
and /are or four ancites above t/te ordstaartj level, then rýccded about
t/te samne dastance below thte euwi level, making a variation in
te /teighi t ot/te water of nearly or quite four and a t'aljfeet every

Itwenly minutese." It bus been attempted to accour.z' for thia
and similat surprising lake undulations by thse influence of
long-cuntinued Win la, or by changes of barometric pressure;
but the regruiarity in tl. nd other cases o! thse rise and fait
stems to somte investîg- t0 point to some lesa changeable
cause. Mr. E Imonds attribute. them to eartisqualce rbocks8 at,
Uie botto a of t tu lakes, and aidduces mauy instances of great
waavcs aecuompauiet by àdîocks %vnicts bave been felt on land.
lie sz.kuowleeigus ts -t uasdulatory sh sek8 would not produce
tise cffects ob),krved, but ho 8atiblies bîmacîf that a vertical
6hoçk passing upw&rJt; and istriking an incllnedt portion of
the Laitelbed would give rasie to the undulations described in
the nisovc etrssct. Wu are preparel to grant thse existence o!
tisose subterrancan commotions to a certain citent under our

country'a soli, and aiso that mar y would reacis to tbe lseiglit
of a lako bottom witlsout being pereoivod hgho.r up; but Vie
would submit tiat we have no reason to, belieo that tiaey
are of sucis constant occurrence as to cause thse groat number
of undulationa that are obaervod in our lakes. Thse Influence
of ivinda and changes in the barometrie condition of tise at-
mosphere are far more probable causes of tise Great Lako
Tldes.-Nzation.

PROGRESS 1N Tý%LEGflAPIIY-TIIE DUPLEX SYSTEM.

Tise duplex system is not nîtogetiier new, for it badt been
known for somte time tisat currcnta travel botia wnya on the
saute wire and at the aume tiane; but itbad neyer been uiefully
appiied tilt Mtr. Josephs B. Stearns, linving worked out ane oller
idoas and obtained a practical resuit from tisem, ravlved il in
an lmproved ferai. Tisat Mr. Stearna is fairly entitled to be
knowu as the inventor of thse duplex systein, fcw wo imaginu
wlll dispute ii ail eventý, bis menit. have been rcco_,ni3ed by
the American Instittute of New York wvho preaaented lîi-i witls
their great med--! o! isonour, a modal titat is reserved for inven-
tions of special importance. Since thse publication of Mfr.
Stearnas' metbod renewed attention lias been drawn to the sub-
jeet, and more than one mutisod of prnctia.aliy carryinq out the
plan lias been tried, witb a very gratlf-'ng meagire o! succes.
As mentioned above, alhe principle ans discovered by tise fact
that wlîon two operators daspIe fit .ae posîesifo of a circuiit,
tise signala o! eacb are aflected by tho4e of tise otîser Tisas %vheu
the instrum.nt is the ordinary sinagle ncedle, if th-, direction
o! tbe two esarrent8 la the sane tlae needie tuoves more st -ongly
tîsan usual, whlîl if tise caîrrents travel in different dirctions
itscarceiy anoves. Thsis fact bavine, been clearly apprehended,
it becamu obvious thb.t if the two effects could tue scparated-
tise cffee.t o! tise outgoing current frora tisat of tho receivcd.
current-tbe signais front lise distant station nîight be rend. lu
testing for resisitance a line wire between two stations witb tise
differontial galvanomnoter, it is lound uliat, until the resistance of
tise riseostat (resiatance colis) bas been made equal to tîsat of
tise line, tbe currents3 sent movo the needie iu one direction if
the resistance of thse rhacustat is too aimal, aud in tise othuir, if
it is too great. Immodiately, bowever, tise two resi,3tancea are
made equal, cuntents sent by tise key at one stalion (A) donot
move the needle ai tuaI station, becautie tise current divides
equaily between tbe coil connected to the riseo,tat, and Ibat
connecttd ta the lisse, these colis being wound in opposite di-
rections cournterncting oneoanoiber; but each oftise currcnts or
signala renches tIse other station (B), and can bo rend on tise
instrument tbere if Itla in circuit. If B, tlipn bolds dowa lais
key, bis current will eitber aid or oppose tise current sent bv
A, on thse hune, but bas aso effect, on that pnsaing through tise
riseostat. A.'s galvanomneter wiil tiserofore move, because tise
balance bas been disturbed. Now, if instend o! a stle-idy cur-
rent,' B senda tise dot and dashes of Mlorse, tise balance at A.
will be dîsturbed by enels curreut, and tise signai3 of B. wili
cousequeutly be legible to à Bit B. cannot rea 1 tise signais
sent by A. because tIse currents hoe bimacîf la sendang pass
tisrougis bis instrument and confuse A.'i sigais. If, isowever
B. places a differential in circuit, and obt4ia a balance by bis
resastance colis, as if hoe wero testing tise wire to A , bis signais
will not tison affect bis neodie, but A's wiil movo it, as B s
sigaais move A's needie. The reason of this is tisa explained
by Mr. Culley :-Tbe currentq sent by cacis divide equnily be-
tween tise lino and tise rneostst, psasing tisrougIs tIse galvano.
meter colis in opposite dirc.:tious3. Tise nuedIe of the seuding
instrument thertfüne is rcumoved. But wiîen tise distant staZUon
sentis a current it eltiser nids or oppoies the bsorne current, In
tise firqt case addinag is force ta tisat portion whi h passes
tisrough tise coil counectedt to tise line, an tîs tt more fio Sa ta
liue tisan ta riseostat, and tise neudie moyes, an tise second
case ît diminirises tise current passing ta lino, sud tise greater
amount thon flows Ilarougis the rheostat, tise needie cons quent-
iy moving lu tise opposite direction. Froua th*~ it ivill bc nu
derstood tisat the two curreists do flot pass onwnother, as bas
been imagined, but tuaI wisen botis stati.>ns signal at th sane
time, tise eu# rdut sent by elther station acts upon tise distant
instrument by deiternini ig whether thse lino or tise riseostat
shahl offer lise easier pati for tise cairrents origiuated tiiere. Tise
batteries are generaily connected so tisat wjheu bath keys are
pressed tise current, fl,)w in tise sane direction a-id assist eacli
aLlier; bu t opposed batteries may be nsed

Match2, 1874.J
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*CANADIAN SAWI) UST U N C S

The system, of burning saw-dui3t whici ive illustrate on page r&nunii; at.sixty revoliitiotis per minute wjth 60 lb. steare.
370 is that iich is followed in t1ic best ,aw-mills in Canada. lit oar c ngr.Lý ing A A isi tlhe sa.w-dust carrier box ; B B, sawy-

All Viîe team requircdis raised froiî gaw-l,îst only, andsEuch dut muepeis, C(C. girJers to, tupport hoppers, D, semoke pipe
waste ecraps of wood as will not work into Iaths. Nothing to týilmiiy , E 1, E, hawdust liopper valves, F, fced-water
having a ealcable qUality is burned. pipes, (; G, cotrilânedç stop valve aînd expansion joint; H 11,

'rhô cngraving shows a portiolu of a bcd of nine bo!lers, dcad plates. Theo action iviil bc easily understood. Thesaw-
which supply steami to, two engine., 211u. cy]inder, 36in. stroke, Jdubt ýut froid logs juqt out of the river, is carried by drags
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*CALC ~t SIC?

35-TONS DOUBLE-ACTlION STEAM IIAMMiER AT SIR W G. zlMSI'PONC & 00:5, WOItKs, ELSWICK

through the box A A» and doliver' d over the valves E E, , Y gunp as the Woolwichi Infant, as in other establishments ranch
ýj, nieg thehe, thu ,LW-lIuSLialli3on top of the lire and tequires licavier hammers bave longbleen at ivork. At cjr William
littie spreaiduîig. 1Armstrong's works, Mesrs Thwaitcs and Carbutt, of Brad-

Iii some mnille tubular boil.rs are used with 4in. tubep, the 1 ford, crected sortie time since a fine haminer about as powurft.l
tAi Ile beilig 4ft diarn.kter and 14ft. loutg. To burn fflw-dust as the new Woolwicli hammer We iliustrate this hammeri

w 1 s~es îleILyuf oî' r~uer 5 sietil, arc gat Iahovc Tlho iollowing are the p'rincipal particulara .- Thu
iriaces, 1, ,-p î?uruw h, atiti the fuel mu8t bu "d in from thie diatncter of cylinder jeis. witli a stroke of l2ft. clear;

tel). distance betwcen standards at base, 2Oft. ; heiglit under stand-
jard, 8ft. Gin.; distance betwcen the bammner guides, 5ft. Gin.
The total lieight of tis tiamnmer is 43ft. The liammer its-eli,

35-TON lD0UItLE STEAU HAMNIER I exclusive of anvil block and Lelf-plates, weigbs 150 tons. The
flicvist o theC~ r t Woiwicî hs drectd pbli ~.cylinder and entablatire weigh .15 tons. Each of the standardsj

ttni(; luit the C tflrg t famwc hasi irtel pinublat weigli8 40 tons, nd is madL. in three pieces, firmly set uredand
ttitio I th lse f arg,ý.,tamh;tý1erf I th nanuaeure; held together with fitted boite aîîd turtîed wrought iron hoopa

oi bcavy guns. It 1s a maLter for sorne surprise, and be4rs rio ght unk on liet. Tue reàson of thest standards being made
sutali testimny to the bkilt anul cuergy of Iliose in charge of in three pi, ces le that if auy of the parte give way tbey can
tuec guîî factoriesý at W ffllwicb, Iliat tlîey have hWen able witii be rcplaced at ili 1tl. -, cost and in bliorter Lime than if tie
a hamîner wuîglistg no more thaît ntteen tons to produce such standard wau ail in une It is well lnown that in very largo
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j tabcttg. thc le giztt iibk and lîîîbil.ty %,f weak , Lîce la the 0Ouc-à uv.arly tail rnechtîuicttl knosiledge was ut ilii' dlasf
jlntt rilr of the c9stlIng whicli cannot be detecteti et firat, but termed epeclal, and ehop manipultitions were q0verfl(d by
Iscion show tiLtmscives whi itrained by work. The de2ign of empirical reus and the arbitrary opinions of the sk'Iled ; the
Ithe standard, ltwll bc re from lthe illustration, is new. It apprentice entereti the ebop to learu a number of rnysterios

v otshts of a round pillar of great thkikitt-lt, wili fianges ciiet optirations, wbich could flot bc d-ftned upon principles, and
un one side to reccîve th-- hammer guide. Truis style of only undec8tood by special practice anti oxperiment. The

1 standttrd <vas desi 'ne # ur.ther vin superintendence of hir. arrangements and pr iportion< of mcchani8m were aise de.
l Itendel, c: ::ir W. Armstrong and Co., tie round pillar being termlncd by theoOpiniofls of the skllled, and, like the man-.

the b-st form te wvîîh.ttnd theê torsionnl strain duc to hani- ipiatin of the 8hop, wore often hid from the apprentit', and
mnrip' coli1s ont of centre of lin r faces. 'iere le un outbt what ha caMred ln bis nlenory at theî end of an apprenticemhip
1iat it mitket; a vt ry strong job, andi w-Il calvulateti toi with- was ail tnat ho hati gained. The tundency of this WR5 to
gland severe work. elevate those wbo were the fortunatu possessors of a strong

The piston ie cast s-tcel, of V shape, to securo greater natuiral capacity, and *0 depreas; the position of those les8
scrciigch titan if macle. plain flat dise. Thiq pititon-ro'l ile fortunate in the mattcr of mechanlcal "gn:s"as it was
fixeti into spheriral washo'rs firmuly hlid into tho hammer hoad calleti.
wiîth a wvrouglit iron cotter on either side o! the roti. Upon The abllity to prepsie propcr designe, and to succeti in
tIi. bottom o! the hamrmer lietei te cast a projection ta recuive original plane, was attributoti to a kinti of intuitive faculty o!
tic l'arimer fac--. l'bis je contrary to general pra tice, but le the mind ilu short, the mechanic arts wero fi!ty yeare ago
consideretl an improvemnent for large hammer hea'ls. 'lie surroundcd by a superstition, o! a dulýrent nature, but in lts
uogking valveds a ctrcular picon balanceil valve, anti le ensily influences the saine as superstition lu other brauches o!

worked lîy the attendant upon a raiseti piatform. knowledge.
_______But now ail ls changeti; naturel phenomena bas becu. ex-

plained as being but the op iratlon of regular lawvs, go bas
PltINCIPLES3 0F 8I10P MIANIPULATION FOR mechanical manipulation beau explaineti as consisting in the

ENGINEERI ' G API'RENI'ICES. application of gencral principles, flot yet fully underetooti, but
BY J RIîCH.ADS, PtttýADELPIIIA far enough go that the apprentice may, with a sîîbstautial

PLANS OF STUDYINO. education, gooti reasoning powers, and determfuedi effort, force
bis way where once it bail toe beubogcd.

By examining appligîd mteultanic8 and shop manipulation, The amount of special knowledge in mechanical ineuipul
tite learner wîli sec thatt th kuowl.-dge to bu acquir d can b.j ation, that whicb le irregular andi modifleti by special con-
divideti into two oeipertint!nts-special andi generel; generAl ditions, in contlnuaily growing les as generaliiatioù andi
knowledge, relating to tools, processes and operationR, the improvements go on.
nature and action of which may bie understood froni general The engineering apprentice, in estlmating wbat hoe wiil have
principles, andi wîtlîout epecial or experimental Instruction i to Icare, must flot loge siglît of the fact thtt what qualifies au
the special knowledge, that which is besed ilpou experiment, engineur o! to-day wili feul far short of the standard that an-
and can only bue acquired by spetial, as distinguished fromn other generation will fix, and o! that periot in which his
general sources. practice wlll fail. This 1 mention because it will have ntuch
jTo niaku this plainer it may, for exemple, be sald that a ta do with the conceptions that a learner wili !orm of wbat ho

jknowvledge of how to guni rate the teeth of wb-el8 andi their secs arounti hlmn. To anticipate irnpr.vîf-nent andi changte is
proportions, as a geomtrical prubiin, is gunerai knowledgO not only the highest power to whieh a mechanical engincer
that'a bc lcarned !rum b-ookq, antd undurstood with.tut the can hope ta attain, but le the kcy ta success By exaînining
aid af au ecqua;ntan et with tîte technical conditions o! cither the historv of great achieven<.nt,3 in mechanical sciencei it will
the mode o! conetructîng or the nianuer of operating wheels; i b seen tbat their su.xess bas been raainly depeudent upon
but bow patterns shoull be m %de for casting wbeel,, or how predicating future wants, as well as uipon tue abulity to su ply
wheels shoulti be mouldeti or fitted, is4 epeLuial knowiedgo, and such wants, andi tbat the commercial valne of m-chanical
mue8t bave rcfièrence ta particular caises. improvements 14 often measureti hy conditions tb-it the im-

The proportions of ituilcys, bt!'arings, ecrews, or other provements themeelves anticipate, thj invention o! machin(,-
regular details o! machtuury, may alsc bu Icarneti froui general made drills, for instance, wes but a small matter, but the
ruies andi principles, but the hanti ekaîl that tritue into their waut that hins grown up sinco their vxiste ice bas reiilereti tliî
rmanufactuýe cantnt be go learneti. improvtrment one o! great value; mouideti beariîîgs for eh tfts

The guneral design, or the «tdposition of metal in machine was allo, a trifiing improvem"-nt when first iatie, but it hai
framîng, can be to a great extent predicateti upon ruIes andi since inflaenceti machine const*lîction in America in a wy
constants that have geucral application, bu; as in the case that bas given great value to the invention.
of wbecult, the plant of in îulding such m'echine frames are not It lei guuerally useless and injudicioaxs ta cither expect or
governed hy constant rueor performeti in auniform manner ; ta, search a!ter radical changes, or sweepiîîg Improvements in

jmoulds may be mad-e lu varions ways, anti at a greater or legs machine manufactura or machine application, but ut is; in.
jexpense ; the mct-al <mn be mixcd to produce a bard or a soft portant in learning bow to construet andi apply machinery
jcasting, a strong or e week one; the conditions iier whîcb that the meani, )f féreseeing what le ta corne shoulti at tho
jthe mutai is poured may govern the sountineseî or obrnkage- saine tiîme be re-stetiet. VTe attention of the learner cau b '
thîng8 that are determineti by apeciai insteati o! genier-il directeti to the division o! labour, improvements iu sbop
conditions. 1systeni, how anti where commercial interests are iîîflu"nced hy 1

Trhe importance of a buginner uearning ta divide what ho mechinvry, wbat countries are likely to duvolop in tnufacturu.,,
bas io tuean ta thesc two department-spectal andi general the influence o! steam bamnmerteon forging, the more ext, nded
-lias the double advantage of gîvîug eystem to bis plans, andi use of steel wben cheape ied by impr vodi proc, ýie8 for pro-
p<uîtttng out such part of bis education as muet bie acquired ducîn, it, thbc division o! iuechanical intia4try iuto spti .il

1 in the wurkshop anti by practical -cxperience, the tîme andi branches, wh.<t kindk; o! matineury mnay becoîîe glapie, suILI
1 opportunities that mîglit bue devoteti to learning the techuical as st<efting, pulîcys, or weliî, anti so on; theîe are menlion

maniîpulattions o! a fonindry wouid bie improperly «3peut if et random, ta, iudicatu wliat ie meant by looking to the futture
devoteti tu xVi!tallurgic citemistry, because the latter xnay lie as wvell as et the prescrnt.
studîcti apart froni practiceal !oundry manipulation, andi with- Following this subject o! future improv.-ment fartier, it

j ut 8fpecial OPPOtuitis for Observation. 1may bu as8u.'ned that an enginear who) undc!rstands bti al:pli-
SIt may aiso bu remarked <bat the special kuowledge cation -in I operation o! some spi: -!al a.hiiic, the pri'tciuplS

1 iuvolveti it ipplied mectianics la mainly to bu gathered anti thi t govurn itu movements, ttie endurance o! the wcartn2g
1r.-t.'uned by persoutal obîcirv-,tioià andtinîemory, anti that the suriacus, the direction anti n ýaàire o! the strajus anti Nvlîo alio

j tii t let.i.nn-, lcarn,,b wbc i lie min I le inturestud anti active, tifiderstaiei thu gencral prtneipleu o! the distribritijn of
1 ehouidt as itîr ai ps ibt nt.iw1. wiattever le spe(ial , in short, mterial erraug.mnent andi propourtions, that atich an engin or
j 11o - pportuity ut Icarniîig .qîccîal manipulation shonîti bu <viii bu aîble t,, c.nstruct a rn tchine, the p!atus o! which wi'!
jlosL Il a witeel 1 ,att. rii corne undcr notice, examine the not. bc m.îteri tlly depâirtei !rom 8-> long as thc- netturi Of th'
j nnuer sa which it ie Irameti toge;ther, the amount of draugbt, opurations to wbicê the machine ia alptic'I ro'ýi te th, ý%
jandi how it le mouildti, aih well as ta, determine whetlFer the A proof o! this proposition is furuishti in the case o!
teetti bave truc cycloitual curves. i standard machine tools, a class of m'<cbinery tbit liai receiv.d
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Ilti.' r ingt thorrnîgh attention nt the banda of our hest m.'char- jail clear andi Intelligible, wlthoîît that air of in %Rtery flint la 1
Iical-enginee.rs. Standard Wools fur turuing, driiiiug, plauing, otbt'rwitiu insuparabtu frutu the ptreIuumeu4ut miotioni
boring, anti so on, have boe changeti but littleoduring tw.nty If the Iearr.cr will go on further, ami study the conne'xion

Iyears past, anti bld fair Io remaîn nearly the samoe in future. betwecu hent andi force, tho mecbanlcal equlvalent ofent e
Alteor a planing machine madie by a fir8t-class est ab- when developed fite, force andi motion, anti the re-converelon i
'u8met twenty years ago bas, In many cases, the same of power Into heat, ho wili havo cormmence' 1 nt flic base of 1

capacity, and le3 woi Il nearly as much In value rit the prosent what muet constltutL a thorottgh 1cnowlerlge of mecha-airq
time as the machines of modern constroction--a te 4tthat more I amn, vieil aware of the popi lar opinion that such gtîîhj*rtsI

Ithan any other delerminues thclr comparative effilolncy antd arc ton abt e obc nnder,8tood by bgnr-. assumrp.
tho value of improvemeonts matde. tion that Is founded înainly lu the' fact flint ticer I.,lject of lien't

The plans of the framing for machine f oole have been aud motion arecfnot goncm-ally 8tuticti, and have heurn too
alteru 1, andi many inaprovements in tietails have been addicd; reccntly tiemonstrateti la a sclentlfic ivay t0 command von-
yet, upon the wbole, il la safe to assume that machine tools fidence anti attention ; but the erîbjeet .. really na more
bave reacheti a state of improvement that preclude8 any radical dificuit to understant u an ecmentary àiense tlîan flint of the
changes ini future, so long as the operations in moel cutting relation betweeu movoent and force illiistrated in the
remain the samo. 't<mechaulcal power8 I o! scboiIl-booke, whlcli no nprentice

This state o! Improvement, wblch bas been reacheti ln oecr did or ever wr1' understanti, cxcopt by tirst qtudying the1
machine to 1l manufacture, 1e not only the re;;ult of the ekili principles of force anti motion Independent of meclianleai 1
c£pended on such toole, but becanso they are the agents of agents.
thuir own productiori; machine tools produce machine tools, It 18 to be regrettetiftbat tbere have been books cspecinhly
and a workman shoutd certainly become skilled in the con- prepareti to Instruet mechanleal students lu the rrlations
struction of imaplements that ho ur'es continually lu bis own bctween tient, force, motion, anti mechanisui. Tire etibject ili,
business. of course, treateti st great lengtb iu motir rn scieutifie works,

Noting the causes and conditions that bave led te thie per- but le not connected with the operations of machinery lu a
fection in tool manufacture, anti how far they apply in the way to, be understooti by buginners.
caise o! other classes o! macbilnery, wlll inticate the probable A treatise on the sehject, caleti "'l'h.' Correlation antid

imrvements andi changes that the future will prolluce. The ConRervition of Forces," publisheti by D. Appluton. of Ncw
fonctious anti adaptation of nrachinery constitufe, as alreatiy Yoriî, le perhas as gooti a book on thle subject as caunut thîs
explaîneti, the science of mechanical engineering. The fune. timai bc referredti o. The work contai ut papere contrîbîrteti 1
fions of a machine je a foundation on whIch !tg plans au by Professors Grove, Etimotz, Faraday, anti Cthers, anti bas 1
ba6eti; b- uce, machine functions anti machine effecte are tbe ativautage of arrangement in short sections, tbat compase 1
matters to wbicb the attention of an apprentices8houlti be fir8t the subject without making it tidious.1
directuti. In the clase of mechanical knowledge that L.as beurn In respect to books aud readîng, the apprentîce sboulti 1
deflueti as general, construction comea iii the third place; i upp'y hinasel! wlth refereuces; a etugie: book, anti the best i
first, machine fonctions; next, plans or adaptation o! ma- one ihat eau bo obtaiueti ou eeh o! the tiriferent brt rnches of 1
chines; andi third, construction of machines. This shoulti bc engierlng is cnougb te bugin with.
thre ortier of stutiy pursued in learning mechanical manipula. A pocket-book for refèrence, sncb ns Moleeworth's or
lion Insteati o! sfudying bow tirilling machines, planlng Nystrom's, le of use, anti shoulu alwvay. bu at baud.
machines, orlatbes arcarrAngei, andruxt plans ofconetructing For general. reading, nothing compares with the s.'ientifici
theit and thon thu principles of their operation, whicb Is thre anti teebuieril journal@, wbicb are now go repleto *qitir ail

iu ual course, the ltxrrncr shoulti reverse the ordur, etudying kînde of information that, beside noting thre present progress 1
Ifirît driiling, p*aniug, andi turrring as operations, next the of engineering intiestry lu ail parts of thre world, thej centain1
adoption of fools for the purposes, aud thîrd plans of con. neariy ail besides tbat thre learner wili require.
ittucting such tools. It wjll bc founti that information o! iinprovem-3nts anti

Appliti to steamn engines the same ruie holde gooti. Steana, meehanical progress tint the learner maY g4tirer fri ra serial
as a motive agent, shouid flrst be stutiieti, then tire operation publications cau alwaye bu excriaugeti for 8pecial k iowiedge,
of steain mnacbinery, anti finaliy the construction of steam lu hie iutercoursef wîtti skilled muni anti wbat the ai)prentice
engince. This Ie a rule that xnay not apply In ail cases, but may read iu au liour can otten bu ",exebaneuti" f,%, expert.i
wiil serve te assist the learntr in forming phtns lu mostcaseý,, mental kuowIldge that bas cost years te acqirire.
anti adopting a regular mode o! proceeding iu bis studies. Fiually, I wili say te the Icarner, i3et out de nove in yourI

To follow thic same chain of rî2asoning further, sud te show plans, with a determination We succeed, anti if your judgmeut
what rnay bc gaiud by metbod andi sy8tena lu learuing commendes if, with originalitty, anly have syt3temn ant: muthoti
mechanice, it may next be assuinet that machine functione from the tiret, avoidiug, howuver, aiy course finat ili provoke
censist lu the application of power, andti fat power shoulti rivalry or resentmeut on the part of othprs arounti yo..
therefore le fir8t stutiied;i of this there cau be but one opinion. (T ecntne.
The learuer who a~s out to learu even tire elementary
principles of raechanius without firat having formed a true
cotiception or an appreciation of power as au element, !i lu a
measure, wssting his timu anti squantiering bis efforts. Auy OAILLON'S PATENT MACHINERY FORt 1AE INC
truth lu mechanice, even, the ac.tion of the Ilmechanicai CASK~S.
powurs"I before alludedti f, le ruceiveti witb au air of mystery,
uuleis tic nature o! power je firet undurétooti, prax;tieal At page 374 we Illiistrate Improvvd inaclririry fur mrrrcing
titionstration &~ huntiredti tmus reptateti toes net crcate a casts, rt-cently patentet in Ena,d. 'rbis maubintry itî ap. 1
convictior. of truthin l mechanical j.ropositione, unîtes, thre pli, abl-c fo forming caeks of tire ordrnary birape, brut i6 prute-

Iprinciples o! operation ar.. untier8tooti. An apprentice mnay rab!y employeti for rnakinc catk', of a (yliirdrical r.ha,.e, tire
learn~ that power ie not incrua.ed or diminitihed by belng stave-; beii g matie o! a rectanguler Mha e îostead ult niîerîug
transmitteti tirough a trin, of wheels that change both epeuutwri h nq suia, iwihmnïa cniyo

Ianti force, anti bu may believe the proposition witiout bavîng wood le effecteti, the surine-. it thte btavei iii preti abty
I a"conicton" f is tuth He nustdrrt leru reardmatie fiat, but they may ie curveti if requiruti, rqud nrý aio

power as a constant anti indestructible element, s.,metbing bie topereti.
wiricir rau bu wuighed, uiessure1, aud trausmitt, but not In the illustration page 374, Fig. 1ig au ennd ektvatioit oi a
creat cd or tiestroyeti by mecianidin-then thre nature o! thre touble-faced planin.; machine or latîra- for s3htving or dIrtbs og
mechanitim. may bu uuderstoid, but not before. the surfaces aind beveling, the cI,ýcr of tire kittve, and aise

To obtain a true uuderzetauding of the nature o! power le by for chiming or tires ing anti groovinzthfie cni of the. btiveti.
nu eau th dffitily, ora beginner, that is generaîîy t;p This machine ig constrîrcfed of two à,pintiles or eefltres, uitrry-
posd, ud ht onc rachdithe truth will break upon th i;, at th. ir ( tit rotiry circular face platCh pruvtdtl d t

miud like asuddenid~c.ovcry, and evtr afttr.!ards bu associateti cuttersr for bevel ng flic etiges o! the piece cil wood, a, to turmi
iwith nrecbanisni, anti motion wheuovr seun. The Iearner theetave. The bearinga ot tIre spindles can bc inoveti tonards

will alterwards fluti himusulf aualysiug the flow o! wratcr thre or frona each other on the betis or tables A A, by turriuai thre
tmafic lu the streets, tire movuenut o! shipis and or hanti se ýews as Bhown. Thre spindies or slîafts tunat, b% ai-
evt:r the net o! walking will bccorne a manifestation of power, rangeti go that tbeY may ho placeti at auy requit cd ane to
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GAILLON'S PATENT MACHINERY FOR MAKIING CASKS.

suit the site and bevel uf the stavc te bo nale and two ar- The platform ln provided with a hinged rack and lever, or a
rangements are shown for thu8 inclining the shalfts In the ¶cranip, for presing ou and fixing one or moro etaves te bo
c.irculer bearing the ends of the centre 8haft. work in elots, dressed à tù.and-fro raovernont ie given to the platform by
and the shaft 18 fixed at the angle required by wcdges. The au endiess chain and chain wheel, or a rack or a screw arran-
other bearing moves on a centre or pivot, au-1 l8 provided gement may ho emploved.
m îtb a toothe 1 quadrant loto which gears a pinien By turfl- Fizs. 2 and 3 showv couvez and concave cutters or planes
ing this pinion the anglu ut the bcaring may be varied s ré- monnted or. the face plates for planing or shaving the sur-
quIred. The spitidics I*ave fast and loose pulleve; for driving faces of the staves. and FigS. 4 and 5 show cactors fur chimin4
the saine by rneans of straps froin the drivinq; shaft. The 1 or cutting round and] grooving the ends of the staves. This
framing B of the carnage £nay be male of wood or irn Thob marbine worka as follows -- The piecs or pieces of wood a, te
top or bed vas r.t: a platform or eliding table, whicrh is curvi- forte the stave or stave,being fixed on the platform, andthe cut-
linear or squtre, according to the forra of stave o e mnade. Letrs set at tire required angie te bavel the edges of the stav-e
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GÂILLON'S PATENT MACEINERY FOR MAKING CASKS.

aq above described, and also at the requlred distance apart by IstaVC8 will bo grooved and dresseci or chimed by the cutters
uieans of the screws, the platforma ur eliding table and the as 8hows. Ftr planing or shaving trie surfaces and beveling
shaits are set in motion,' arid the staves being Jrawn a:ong be- the edges of the p!uýe8 to form the hcads of the casko, tho ma-
tween the revolv,ng cutters the edge. cf the staves will bc chine or lathe r3huwn in Fig. t) t8 employed, and 18 sutbciontly
beveled thereby. The surfaces of the staves are thon planed jclear without further explanation.
or shaved by meas of the cutters 8hown in Fige. 2 and 3 re- Fig. 7 shows a view of a combined machine for cutting
spectively, whlch are substitüted for the beveling cutters. round, chjimlIuý, or grooving the ends of the stave;, and cutting
The apindies or shaft8 may now be set in a horizuntal posi- ont the heads uf the casks at the same time. It is constructud
tMon, anid the bearing8 moved sufficiet1ty apart to alliow of the of two parallel oî,dls saws a a, having movable boaringe ac-
slave a being placed crosswise on the platform. Then by 4tuated bly set screws, so that the 6aws may be lncllned as ro-
subatitntlng the cutters shown in Fige. 4 and 5 for the ,unovd quwred for cutting the zlifferent lengtbs of staves, and for giv-
cntters, and setting the machine in motion, the ends of the jing the required bevel to the ends. Between the saws te

A-NND NIA("rÀZINI?,March, 1874.1
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1piarcei flic revolvinir (train C, havîng screw levers annd rack
or ceainîtîpfo.u ixiin, the otaves oitflic dritîn At the aide o

jtire iiiiiciliioe is ai vertical ]utihe. Tho lien la t bo cul out bý
tite ,itv tire larâ j i 1ttwuî fi the~ plates on thc uppor centr
or biîtt amri 1 the lu%% Or hipport or centre of titis latho. Tii

i ilei" haive iuvable lîcarings to uliow of adjustitIf tic plate
ni thte stqiieu ditlance fruin t.ie saw, accordfing tu tue aize o

i Ulic liead lu bc cut oitt If desired a s1i'ar vertical lath,
iiiay l'e îîltced at tu o lier si of tue machine, so tiat botl
tire et> ile?, sisw,, nia> lit, usuIl for cutting out Uie Ih ads ol
ctsk,4 lit the saille têu tiat they clt tue ctis of the stâvetý
11% titi nus ut Luis combl,tî d inînîlne iL wili lie uani meen tha.

Iif ti, Mla% Ob ai t, fixvîl un the revolving drunt, and th.i pit ce
tis tortutir liteladac are iixu 1 butiveu tlice said plates, andi if thi
tuitiemîn lie but iii motion bte Faw wil, as the iin Tue olveý
etit the ends~ of flic slaves su as to inake thora of equal lenglth
iiii wilI nîaso cuL lthe liiects 10 forin fle hîcads of lthe i aiki

1attî 08 tire dun 0 revoives flic teols o. etîblers k iI chile
o, tîtnît and grouve the einds of flic slaves aft Ir tiîey have bout

Ieut bv file i-aws. B3> rent îvin, lte druni C, nnd placiug bc
twet it lte siîw. a cardage ai-d platiorrn fi ntlaiî tu thal ho, ciii
bl'eu, e <leu'Lrttîe. anI F)zîovit in F g. 1 , lite etîdisg saws mat,

i bieiiîg iîroîî>dî nuer togither, lbe used for cutting out Vt
slaves leingtltwtsee and witiî Licveied edgt!z. Tîte btaves tîtia
cut arc ciiuy n1 îplii.able for c.nsks nul intendt-i to conltaiir
liquli 113.

F g. 8 shows aiui Nî 'iewv of te drutn C, with :ts dr.vu
pinio . auit pin un for îlriviîtg fle cutters.

F igi 9 antd 10 ehov flic machine employcd for fo tîting hoop
for cortial cask,. Thtis matlli jis con.blrutte 1 of a co tical

I iin mîouille I nil a shttft uirovîdeti with a toulthed wiieel
dIl i%î etîy a pintîti on flie aiaft, e. The drua bilait woi ks là
îîîovalluî,nî,s actuîited 0îy liand screw.,; h is a itoop vit
rim, li tîvo u its, fîxe-i by keýs un tite drutu, ani varyîng in
dlîitietvr taccord îîg to tête size ut ito js tu bc mnadle: i lis a cy*
liîide ui laetui oltliquely so lis to 1b, parailil wilh te per.pliery
ut Vie tirant ; k, e:ccuitric, Ihe rintg of tyticit is; psu. i tel Witt]
a puiteit, tînt ii, oiprîitd b> tite lever lia *dlc-.r by olir suit.
ai-le ueti-fut pîmîîci.ug iiole, il te liîoopi for te rivets; r,
-Iieetre, lu cttiug tiu iou.

Thi s mathiiie opertîtes as follow-s -- The end of the pi-c cio
irni to foîtii tihe loop ta fixerti 0lthe rinîg h iy n wedgu, aini

j the nataiiie tîîng si t nl motion tîte irou ils carried niund the
iiooîî or ring h, andt paseing titrougli the space betwutîn the
l)vrii>itîries cit ite (train i bud te hoop h it il; gui led by tlic
gîtile rntleis and ta forti Itetl a compliete circle or htoup, at
flit alit.- tinte receêving lthe conicai font necussary to adapt
iL to fle celnieat forîn to the cnsk. Tu eccentrie is tlt.-n tarit.
e d lày itteans of ils tmandie, lth reli- puncht ug the itoles in tîte
hoop 1-v mpans of the puntcht tue Iiear8t or cutter tl; nex~t
?p raleii-tîv Jroeannn of an eceentrie or a lev r-anid Lite tioop,

b cil off as >setn at Fig. 9, andl îay bue remnoveil frota tu
inachini.

FIg il shîîwi te ]llie emnployed for titrning ut), chiming,
ait t grooving te endl ofte slaves after tlieir edeithave bei-n
b(-veied onlv. Oin the lathe spin lie or centre ils tixed a drunt
round wtiict tile slaves are tixed by movable hoopa The mov-
atie cintr- of flie late i-3 inge-l or pivoted atf, and ils ope-
ratud bV a Izcrew ; two ai-de rests are provided cadli carryîng
titre* l ouis or cutters. Tue tirat cutter,; serve for turtting up
bhe entds or flie staves, the second cutters for tunng up the
outter suirface of tite end& of tlic slaver, and the titird cutlers
serve for Lîîrning Up the imner surf ice-. or the ends of staves
and for Iuroovitg temnt a the Fame timnc. One of the sîlite
rest, is tix-d to tand movei; wiv ilte h nged beartntz; o Ïa a
hl ntc lever nrm, wlîêct cati bc ratacîl when require t, sel as to
wvill traw tv'tt it te slaves forntîug the barrel part of trio
ca-k whIen ttiy hatve tîeri turnuni ut arn t grooiveil at the enIfs,
a-, aovic Ritil, and flie arrel is ltheu ready 10 reccive the
hieads aithle ltooi)s t complete te cash.

Fig,; 12 aîîd 13, plan an t cievation of an imp-oved hoop for
cyliit'rical cabks. In mting titese iîoops a heel or qhoîlider
ta forme-! ni tir cei end of d.it- pieCe of iron forming the hoop,
flie -aidi ices or si oulîlers lie ng reversed ; the ents of lthe iron
beiîig ovtrlajiped are iivld togeltter by two st-aps; or ioops, e a,
of trut. Wlien te hoop ils piaceil on a cask il may be tight-
etîed as reqtiire t t'y drivi g a koCy or keys, d, iti the space bc.

F wecen the shoul fers or ltcAi. To rem')vo the hoop the kevs
ar,, uni-en out so as to loosen the ltoop, which cati then be
ruitnuvcd froin tIîw casl.- The Engineer.

fi PICTTJRESQUE, LABOUR AND MACIIINERY.
f

(Fromn the Biiilder.)

Thto preciao position nt any pariciar tinte oh thc working,
aor iahîaîring classes, as lthe> are comîtmoniy teri d, mit of

f nccasity bu inucreliting t0 archtlce, andti 1 ail wiîo ernploy,
2 howeverindireclv, working men. Thtis la iîtterestinq, as wvu

1 nv, nt ail limes, but at the preslent moment It lat more cepe-
f ciaily mo, flot on accoutit of any particular or important

isînîko," or dispute, but on flie broad grotînd of lite change,
t the organlo change, tUat wvould seem to bc now going on in

Sthe condition of one partictîlar section of labour, a id thii tue
more so front its influence on other portions neces'ariiy con-

. sequment on auti change in Ibis particular one. We alittile ti
the org inic çchangîî tittt i,; taking place in te co ilition of te
agrictilturi laboturer, as lie la terned, .r lthe agrictîlirîra
workêng mani. A f w thotighla bave occurru 1 to is wilh
Triy interert a liîoîîgtfîtl reader here andti lure. IL lias a

*bearing, to0, on brickii and mortar, and perîtaps fine art, attd
-le worth aI nny rate a little cogitation.

Lt woîîld bc curioa tri note, according Il date and place,
one afLer lthe otller, lthu varions degrea î>f estimation ia wiîich
lthe Il liusbnna, or tiler of the ground lias been lîeld.

Llie la, perlapî, aboya mit otiiors an istorie îiian,-nay, ho
III yet older thtan history lbi'eif. In lthe moi rein -tl- agea we
mîay hear mention miade of him, and bis praise8, anti lte dig-
nily andi imiportance of lus occtupation dwelb on in glowiag
terras.

lu the oldest of hunan records lthe tirat man borai int te
worid ivas a tiller of the grotind ; anti in tue mno8t refirted,
and l'oIiQlied. andi arliatic of nalionq, lthe Grit'k, c ullivation of

*the arii %vit,; an occupation not diitdaiuted Uy the mo-I !ins-
triolis of mnti. Iîow needîcas to0 cite instances, for so many
are ttîey that 10 itint nt ten laI almost enougi t bewilder
the keenest memnory wvith te crowui of images %viticti the b.tr

Latuggestion ctis up. WVtoit volumes of awelt poetry have
corne nto existence ivrilten 1, te music of flic pastoral recd,
front the earliest (-f daya doia bo lte present Itour. We say,
and mut reppnt, lite presient itotîr, for titinga are indeei eboit
to1 change in Itis departmemtt of hantait doîgsuhich bid fa-r
10 rentove the 1i husbanîlman Il at least irtîn the rangce anti ken
of poetic efforts. Tue tisefîtil, and lthe p-netical, nd flie
getting ttc moat ottt of everythiia by the sitortest and cite ilp.
est of metitoda, la oiver-ridirte ail ttîingq, andi te wortl-skiil
of (lie poet tiiznself1 however keen it mal; be, mait n--eds flii
at lat, nal front want of power, but ircm iniaccessibêlîty of

* aubjeet.
'lule oid-faaltioned hîtabaniman, or tiller- of lte soit, flie

l'imgitman j fle sower of the reed, andti be reaper, ail an flite.
Sltreaqme, anti ro foul 0f couttnry lifîi anti altractivt'ness, havA
as it ta; more titan one-haif of thein <lisappeareti, tee are told
stalistically, and in but a few vear' liime lui-y ivili andi mtust
totaiy disappear, and inake way fur ie Il piing- cngitte
driven by abeant, the sowêng-engine, aindI fle rciiping-maciie
Six thîtisanti reaping.macltinea madie in one single ýear Uy
one firrm, tri do lthe work of sixty lliusanil men. Sixty
Ihotîsaitt Iusbaridmun and oictinr sqme billere, of Il -,I soit titro.
ed 10 other vocations by the pracLical nnd inainnable, andi
not tel be cleacnibeti, except in a aplertfîtation - ilreaping.
machine " In lweive tinys oniy (iL has been accuratcly cni-
culaled> 80 '000 reaperas may do the îvork practicaity anti weil
of no fewcr lthat 800,000 poctic-Iooking h.ilibandint-n. AiU
know weii of the uae mîade oh lte pioum;ian, and bte rnwer,
and ileaer, by te ciever settiplor. a'tii wood cancers oh tête
oid Gothic daya. The Dark-.Age c 'bhccirals and cîtticitîs, huer
anti ever where, are fllt of thent, anti a rêglît good andi in-
leresting collection nîlght be readiy nli deof titese stouc antil
cnrvcd wood ri-presenbations of flie agrictillurnl lifo of lthe
Gothic agea; and flot a 11111e light tbroîva on tite formas oh lie
rude implements of the htmsbancimin as lthen in mise. '1'ie
scuiptor couiti hardiy go wrong. The rude machine ierric t
almoat talte for the scipto3s usil, andti he mian anti flie nia.
chine seemeti made In fit each other, and desêigneti aimosl ho
be copieti in atone or wood. We are navet tired ot lookîtîg at
them, and speculating on their artistic way f work. But
compare etîch thinga wiîh eitcb terrtfic-looking engênes and
masses of niacitinery as the modern andi moît approvîti
Il ploughing engine."1 lVhab hali the sculîttor or the pumîter
do wilh l? Elow mouid il into art istie ahape ? Ilt wouid
scni to be a veritable in2possib!dity to w'or:ý in a picîttre a
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COUIPlictid u'itd pond(eromîs canca of nen' and imprc'ed Itr -Auch kiiov it?-qilite li ilplega tilt ever tlîîir conuntry
n>aclîlîîery. The rude anîd rough old Il eliginery ' setnmed to cougins cain bc. Notlîiig c in %weil amîrpass the interior of a

fISini mb jcturcaqnui foims1 of tlîcméelves, almost as thotigli town cottage. Tlîit ila, icicteed, an ntt iriard building
Iliey hall bien dleigni d specially for suicl atitit Purposca. snbject, and not a littli importa t , fur raftlîitig calt i*rpt;s
Rougit and lii'ge tvliccls, anti pointeronîs crankta, and litage sup- th> evil arrnugementla and onurroutidingn of a IMLndon cottait

j iorfing gear tr..nsferredl theniscIves rendiiy to th> Mte and and its iniziati s, and thii may itring us t.- tonitIîr itraniz' t'-
j wood, îîud became ivitiîout sunay inventive tifort pitresque suit of fabis t ligange in the condition andIti iigg of til-, ;rimi-

i and ttriliptur*>qîîe, an 1 -"arcliîtecturcsquie." But w..at a an I.ve tave Ilsbandmran or countrynian. t inle h>;rhai.îfI.î't on
iFnl' of the moderr cieau-niade nul dt licate sud p)erfuttiy. the laboîîirr iu toi us andti - ti. tan n usiiiett chnge (-vail in flsi

i inov-Irg iniproved and perfeciedl niavliinery, ail of bright cie in prospects. 'rlice Briti.i, labiîîirer, tf wiudt( Nt m, hi a "alpiinl
1met 1, and ail ,o accurntely fitted togetlier andi 8o poliied ? prospect btfore hii if lie ivili but bt rontent toi slay nt home
1 To paint it is impoIiiibie, aiîd to, carve it aimogt ns mumIi so. andi bide lais chante. il liei &rouinil in cienriti; for lii ily Iby

1I i really Itît a littie curjous tu look int an olti worni.catcn da%, tnteill'gence Sa s;îrcatling, nntitt ( leve'r wturkinan,
lI'ook %viilî reprebefflationoi of ti.C ild machinery far îvhatt ver wheîlier of iowvn or couîntry bringing uip, ln pri tty iecuaini at*Ipurpose it inay liave beeti malle ;-al agriciilturaliJmplintmnts occuppîtion , go flint for tlie mure lîîwtrs (À wnnil andl draai4rlq
( f tlie roi'glitmst vital rudest, but yeti by tlie bye, effectivep lift- of ivider ilitre is a llnty tu dIo, anti ample' ro-ni to (Io it in
Iirog aPparatos iised imn building open.. ttono,-effective ils wO 'flîeir pro pet la ar> imt roving, anti Coflîetitton il; no, so
k nowv by teliat ilit-y lame done,-anti a liont if otlier strangc kcrti, or, at ny rate, %vili lot bc go In tile future Ail Vllap,

I tliings al 1ol).solete fi titis ipro% cd muchainicai age o'mi coon. wc arc confi îciitly assurtti, la s' , and it it not a littlIf cuirins
i t'y, but wotiîdi'r-%vorking i.deeti in thuir own *istai-t day. toi tlîlnk (-f the> causges %tîli havte hartîîglt ai, titii abîout
i Tiiere arc but lin' tiait gs nmort, sitigular titan tis of flic oldi L ibotr, meri' labour, is the sînip!. nt anti oonos f ail
I fit>ltione.d meclînicni applitîices of pnst diy,-see but the liraiVocations. 'l'ite la' urer la always reniiy nt ciii1, anti

woik it tliit, the iasFes it muovt.d, and lbclpud to imouli luto lait; êiiiple woik 18 soun learnt, %viit tii r in tonî tir couniitry,
formi and nrtis: ic shape 1 wiîetît>r in a diik iî, or i n liel pi ug to bitlitd up or n pulli dtîwnva

But thîerc is a.riotlie:r atîd a more practical vien' to bc taken a Ilou-e. A strang.' etîîoîigi fatte U the Il laliotirer', " Ilet fit-;
of tiais îlinse 0f lîutmnn labotur, aîid it lut perliap8 ye.t more into ail posiitions, from liigb poctry te the> nuîrcst communn-
c'oriou; tchant flat weo have beurt commeuting on and %wondler- 1 place. If tue paiîît r wvants a picturi' q je figure avylîi re,
iîîg at It is thesupisn charge ihat il, tking plat e in WhY, t"le labourer la alw:uys rcnd, for lîim, propîerly (ltîttlet ici
tlic condition andi puoýptcts of th utlisbantimn or country- 1 pictureque dîvernity of costume botli iii shape anti culotir If
man Iliroughlicu powt. r of macliinery. Mlaclîinery an, euci. !but a crîîwd be required in flic <l in bat'kgrotiid. liow couîid it
gincry are, to, say plin trutlî, piitting awaly, the p.etie fins- be mnate -sp %ithout tlie grtips of wvorkiîig meiit - laboture-ra

bzuniu. lic id uno longer ru'uîîiret ; the steam-engiu'e, Ille aliways, somchow or otfier, to bc fiotind every IL lieýr" hiangi? g
Ipioîging-inarhîii e, tlic sewing.înaLine, and flic reapt r are idly about? 11ractically, liot p)oetitnily, wlîat iii thlt- Pour

goine int thte field-, ni d are drivîîîg hin out of it. 'I'lîeue 18 labour r tu do wlîeî thit niglîby la machine " lias totnlly riu
reatiy bilt litti> nowv to <1b but tu look on anti Seo lion' tile hlma down ? Ilt nilust cultivait iiîni f, andi betomne a, 1prfes.
all.conqtierng maelîint.ry docs it cirait andi quick andt»i Floai ta-ait; carît to look nfter iîaciiinett, - prtri4pu inven t
effective, woik. One nîîn cati iiowndayt; %itb a machinie, and chuta. WVell, tchais wve IIII go on ntlvatnLiiîg. 'l'lus it bits been,
1'y dtt of but tittt> tt>e thant lookiîîg on, (Io th> wouk of anti thug if wyill bc.
multitudes, aînd npparently rejoice lnuftie fea., the multitudes- ___-
lîîvîîîg mor> toc t iii coiîsequence. 'fl i aail filil dtEs- A NEW DOMESTIIC S'1EA)M ENGIN E.
pisedo tiio, miglîty niacihine, ticîantis a larger andt a laiger M.Fontaine fias recently reueit cd a Itrizt of $201) from tfeic6%'cep ofivork ; and, n'lîat iii iist lîeudï grieve the artistic mirit
it rites lover ail] îictoirestîîe ladgc'roîvs, anti tiirly Il leveîa Frec'ucu Soclété (1.tie-îuragemetit, for fhlic iuvcitiiîn (if the>
c veiytlîitig. It seuîit a p t l iai ei dcstructioîn of Si. dgrasdoliestie; stçani mtur rre-clteti in flic aîîîîxeti t ngratinge.
andi qutit ant itr-nkii nri; u lîii.,t dgcr 'The boîlcr of tue de'. ice cotiùttiils enougih water tu fkitîrii- sonieu

42treînliî coruer butnis duliat fl8 tottiin beid fw kotonte? 'l'lie times, andi flic intthine, andi extending popola. I2bt~uîidtigtt oiiioi eîîio okoCoti, anîd eduîcîtioît, îîîît fate it8t. If %vîli have it go. It cati %woiîlIa - Soint fouir <or fi% le hours , îmnd tile dt ag s f0 reint IV
lîatdly be expected chiat ail thesc influences shah bhtop ant ic supplîy during g.tul lîoure, îîing stib intervai for flt>
(toiat- to net for thle ittî-re salie of furnisiuing to, the picturesque igent ration of stein rtady to htgîn %wrk agaiti. 'rite tievite
tuitit, nul- to flic Gaiîisboro>gt of tue lîour, a somthti'g to 1 

lbComposetl of .î gencr:tto«r-ail enii.ne atn agîas fumnt %vitlî
loo at mii t loe, n tto tiîil.îîllis ovr, ntito a i auotiie regiaittr. Titc etlAraving showd the extti rio, of fileabok t, nuit to lovet, la tue s ntit geoans tur tay inve-nbiou, anti alho a sectiottai vien'. A la tlt> body of tliccxütctal to iagclttiîy of tht> c ongani hr ta houer, a th lower èâd> of ehîlcît are twtcnty-fo -r touiper tub-a

Atcis tingat'te îu nrsu>iîîhnia, nitle of the eros o t>e upper entai of whîich enter tile Hmoke box, C. i l aAnd inisare lic ictresqe liisbadinn, ad tiler sfite vle tlirough wvhic;, ltt gases. of combution duesceitti to citeil (isp-ai) froînt human ken ; bunt this is aitcol by a clîiuney, antd E is a superhealing tube whl- ltl i closet iat the>logwny, ft>r notîiny ilcal tupowerfîtl machin drit' laina bottomindît excellat do.vi. ilitotigît tue unoki' box, ns.'ow.
eut of tIi' green filtti, anti doing his wovrk for hlm, lout lie îty P il th> féed wabcr tube, clize5d hîy a& zecv jîhtîg, inV~iduY
tiange tu say, runnuing away fust froin the fieltis limseif Ai I dýtIed i nes. IVater calînot, be Saot inct tic> huiler e.\ct'p)t ulicinsorts of vocat. ons, 80 we are assîîred, arc calling out for hlm, th u la îo pressoute of steani. At G, dottI d uines, il; a cock

tanti eu ticng him fr. in lits rural ifé> anti iîehîngingaî to the iwhid <liauva ofl tilt> steuîni wlieiî w.îter la tu lie suipplicti, throtigît
c itica anti towrns, anti to the work donc in theni anti about a pipe, H, anti tiietce itito, tht> chimney. I la the alie~ tontit ct-
intl. blines, uvanutfactorics, building in flic metropI i-", andi iîîg wuth the> sceuve, D). -) is the fuiriontut cotap'seti 'f tw'.'eîty-iii 1 rge towns, anti even watcring-piaces are tienantling hit; fiv, i3tiu>un huners. 'Fît. gits, un leaviîîg tut' . t ut, got8 to

li--ip, so flint flic tiller of tlic eartu, likc the- carth if self; in the tht upipel parct of th> niteiuic anti enfers ett L Ilcre- it iiîet'ts
ment solurce ".hicb tupplies flic world %vithl whst t it lecd8 a flexible tube, Ma whluili iuet>ibie IL hellowt., anti foruis a

i primari'y. Otof the canîh ail thîngs cent'ý. Ant' isi-;the pressure t guilator. N S. a cout-rweiglit siitîIItea t tuei
c ountry suipplyiiig the> tovn witi icis netiful qunntity, if not cul)e, M, ini.inainiiig I it. utà lengtlt o.usrt>potiin. to tile

uiltof labotur; anti chocsa Io vieg flic poor earth îtself tu deaireti presdsure. WlttI fi. jiilir fix«ittl Xtdî,b tube
th>tende.rmercies 0f flic insen>itle macine,-tie iiia'liîne, 'ilongates ati chiks ,ttei fluw t.u gas by,'iusiîig tii" aînnalltr

p er se, wivtii tht' huiman ecment, of labour or work at a mini- orifice', L. X is tlic tube cotîdu.tuing the gas fata thuls itppar-i
muni, if fiacre can bc saidti f bc any htmmant %vork nt ail] ln I. atus to, the humrers. ý;tcar: is t.îkea flOm fte ait'ieitlig
IVt> bave a aitb notliing, ns being may bc a littt> ont of place, pipe> by flic tube, O, ndtisl ledl tu tilt sîtit> v.ive, P>, wheh I

1 of tchat grcat coming I' exodos of laboor" wbieh la to, he son cO)mlnIt,uIeat ai 'vicia the> cylinder, Q.. ItS lae lide tccentrit',
itiauigurnttd, anti wluicl promises to provide in distant lands 8 flic> Irauk, 'r t."e belt %t ficela t' flic c xiltust S . i a l îiig tu

Iai) ES l>oînto of pitnity for tht' favotureti liibandmnn. But tie ciîmut>y, V tlit> ilauomvtr, Itît IV tfli s1qoî ii. log of
whvly, lookîeg to facts, provideti so kitidly for hiru o'îly ? The fhic apparatus. X th the> wootl CîitelIC, baving dilatable
tcottîugcr truly inay tut times iteeti hlîc, even ln tlîe nost 1juilba; u'.hih ,uniouutl tlu huiler aid cyfl.idtr, ait 1 is lînet1
1 fivoured l<>cdti i a; but thoer" are cottagers, antI plenty of jwilh thlck fulti.ug. y ig a suatil itîcied i irtor, uvhit. h allows
1tliein, in grcit London, iu Liverpool, anti in ail other great tte oierator tu lieu a relîce:tioti of flic g.ta hurners, anti go (0
Itowns; we ever saw, anti their inmates are to the fcii,-does 'otlgý of the heat oif the fire.
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Cyliider, valve, cihest, slidt s, and trame of the englue arc piacsd ln bored boies, and naturslly hold theinseives tiserc.
a)] cssst in a single block', in which the neccssary apertures arc When ail is prepared, and a hcated rivet in position, a
bored. No cores are uac'd in the inoiding. bteam gous to a movosisent of the hqndle admits higls-pressure water tu tite
simple slide valve ol)eraled by an eccentrie, and is admittedl ïmallcr cylinder, the dits rapidiy close upofl tho rivet, tihe

i lsring oie-tîmird, and cxhiaubtLd iuring five.sixthse, of the self-acting valves admit, water to the larger cylinder, and witis.
I 6troke. Tise aimait, crank, and eccenîtric are cast in une piece. ont noise or vibration the work is done Tise duli, hcavy pres.
IAil rubbing surfaces are of steel. 'l'e piston is made in Beg- sure crusheq togetiser the thiek plates, and lifter holding them
nients, of caist iron, on the' Ramsbottom y6tem, and ail thu and tise rivet together for a moment that the latter may cool,

iportis art- circular. the pressuru la rele-ased, tise dies recede, nsother rivet i8 scion
Tise objet t of tise device lb to du any iiglit svork flua per- eoînpieted, and a boiter 1. finished witli astonishing eaýe and

f orîned b> haud, suds as tiriving seiwing or wasing mahtrapidity
i tuinmîsg wriiigvrs, o,Iematiti.. pumpa, etc. Its hieight trous fluor Tl'ie distance from the centre shaft on which baoth levers

to top of tiy wlise is about .13 inlliies, and exterior diamneter, wcrk to the dies or centre hydrauliu cylinder is 6ft. in tise pire-
14 inlcites. S, ient.jic Aincmrican. sent case, so that afier dcduc:ing the centre beating, andi

wrouglit iron straps to carry the t..nsile strain, th.ra r, mains i.
IJYDRAULIC RIVETING MACHINE. clear Epaco of 5ft. for boler plates, and luis is tound to be am-.

pie for thse sevurai clas,,es ut work for which tits pssrttular ums-
Tise use ofisigis pressure steani, especiaiiy in marine engines, chine is used.
lili linas becomie so univerrai during tise la t tew years, ha.; To ail tisose intuested in tIse developilent, ot higi-pressuir-
rturesi a atrosîger cosAtuction and lormiof boiter tisais hîtiser- at st a, such a machinue as luis Ive have described cannot fsil to

tameis loye be most intercsting ; and stiti it la onty onse element ils timos
In order to retain tise large diameter s0 convenient is mar- mort numerous tauîlities wu ôwu 10 the inventive powers ot

ine bolers vvry strong pintes arc necessary, and it la now no ourmnechanicai engineo rd. Su. Ji machines as sisis compta.-
tsnuaîms< tising to hsave bolers in use nit sea wîth plates of lin. rate la soine mneaure fur the ouihanced value of labour and mn4.
asnd c vers upwards lu tbîckness. Sncb bolers reqîtire to be teniais, and no one wvho lias read thu pages4 of s bis journal caus

j ,on.tru(.ted %vili i ivctb ut sizes tisatcannol be sati-f.sctoriiy set hle faittd ta notice thii eucouraging tact. Nu soon' r di
Sui) by smure manuai labour , and osf lat -years, atter many apl work -bop rtquirements outstrip existisig mnens ot production,
plications of btuain atsd gearing fur tbis purpose, h)draulic Ilsat tortlswith touts are invenud, or n wv proccsâcs ditotvrred
poiver isas bien empioyed %vith the best resuits. and wu stiltreltain o.isrcantrot over thsuinert rsi tances of ma-

Tise fidst tiig tisat strike, an observer of tbis netw proces tcriai things.-'Ae Eamgineer.
is time entie abeice of tisat niost d afening noise, the ususs _____________

iacs.sîaîanîmcmint oftordiniary rivc-ting , and a lttle turtiser anU IPRUVEID WIND) %VHEEL AND WATER ELI,..'lult.
iteistion ivili show that ti.ls absence of noise is is ieart mer t
iBy tise quiet, stc'asy p)ress8ure rivets are enlarg. d tbroughout Irregssiarîty of motion, osc illation ot turning table and van,-,

1 imeir lengîls an 1 il Ui) ail roughness or irrt gularitits masi le unavoidabie us, of smaii wiseei, on the M tin bhaft prevunuiisg
tise r ..siscd Isoles they enter, su that they reinain firmly fixed, thL transmission of quick nmotion svhen the sanie i' neeried,
ev(-,i wiî.ii one or both of tilt 'tends are cut off; and muat be iiabiiity to gel ont of repair, aud cxcossive cost, are objecti .11,
dritied ont aitogetiser shosmid it ever bc neceserr to remove to tise empl9ymc nt of wind power, svhichi tîse inventorot the
tiseu. Tise prcssure flot oisiy forma isends on tise rivI-s, .snd device iliustraled on page 379 clnaa ta hsave overcoîne. Tise

1 eft cts tise above n inied comîpression, but il isoidt tiseus Up, tans are centralIy pivotd to lwo circes, wiih coustitute 1,cr.
1 and the plates also, close t griher, untîl tise former are sufi- tions ut the tramo f the whieel, and tise bearin.4s for tIse main
Icienlly eooied ta btar lime straîn, and even draws lis' piates axie rest lapons tatiouary post,. A la a wtiglst attached to a
closcr te gthesr by sulsequeut contracions. rad wisicli traverses tse shatt and lat pivoîed in a siceve wlsicis
1 Tse illustration on page 379 sbows Me!sr8. MIcKayand McGre- stidts back and foitis bctween tlsp ar.us. To tise aleevc arc:

1 gor's patent isytrasilic riveter, whics lis been for sortie time lis aitacisvd1 jointe 1t rodls wbici are conn.cted witls guides., at B.
jusis aI tise Mdiilwaii Docks En.,iieerîng Works, London. Thsis s0 tisaI, as tise blceve passes back assd forth, tise rods ire given

msachinue is one of tise most powertui of its clnss, and givcs a an inward and outward motioa. Near the outer extreusity ot
pressure of Go toits ispos tise rivet, an amount abuudantly sufi-, tise latter are pl ae% syhtems of simiit roJa, C, joiiited tog iser
clent for tie largest, ciass of boler wor, isithertc required t,,r lu forai parailciogramp, ijerating on tise priu.ipie of i zy

Imarinse englues. Abuve tise maciiestandsa powerfui travel- tongs. Fromn cach ot tîsese extend Ilîre armQ, une p.saiig
itlig (rais", troift wvhici boiers are suspu- ici

t 
ove, it, their (or- ttsrough the outer circie and carryig a bail, D, the se's"us' '

1 dmîaymihorizontal axi, of course shrn bcîug lis a vertical po'i- pioted to tise Inside corner of one fan, at E, and tii, thir
l ion. Uircular senais of rivets asr, brought ta the mashine by siuiiiariy lietured ta tise alter cornir of the ailler adjis t

1the simple lîrocets of turning the boiter round on a swivet tas, at F. The rod,., G1, connect titube fans with those' ms"xt
iand vei tient tieama iy raismng or iowersng il. in tho uistai mai- ta tim, su Ibat oile bsitting rod], with ils l.szy *tougs, gov.'rn.
lier witii mes liaial arrangements ot tii cass. a set , t tous fans, whichi movre th- ough the saine scace at tîs

''lie pre'sure is derived froiu an siccumulatu , andl il ansounts ane tisse.
1 to itio IL). prsquare iunts iu tise pqesent case. Thsis pressure la order ta stop the windmili, the wight. A, la remov,-,]

isl onti asiitîsted iuto lime large cylinder whien the di escome la when the halls tend tu bring tise portions of the iazy tu sgs to
Icoi.taet svit tie bsst rivet, Ilme tgsiack" Ileing taken tmp by the a position at rigist angles witis the 8hiftiug raids, and hesîce tii'1action ota ,irsaiier cylinder. By 11>15 arriraugement aconsiderable tan-, ta a rigli angle witis tiilt wlice. TI'ie finir, it is ýlt.t di,

i savi -g of powver la flected :for if the large cylmuder took lits move ih. cquat ftiiity in strong or liglit w~iisdL, ni . gicsî rfsimppiy and moved tise levers; iseir entire distance by accurnul. force bting required tu optrate tisella than la n- ccssry io osI. r-
alor- pressusre, it is cvîdcîst that great ivaste of power would en. came tilt friction of tio differesiit bu tringts. Tise powrer la, h.'.
site tlierc'by, andI lu ail direct acting ateam riveting machinses aides, timro-egi its applicatiosi i.goisaiiy acrobý frais tii, i,.

Itis wssmte must couse trous tIse nature of tiseir conàtruction. aide corner of one fan to tise utide cornmer of lime citier,
TJ'ie isysrauiic ciider, ansd ait valves, levers, wes,.hts, &c.1 1lransmittcd ta tise btest adsvautage. Fus I.trgc w iel '«, .19,s

are plar.-ui is a pit bulow grouud, clear omît of tise way of men intormed, hydraulîc pressure lii.sd to uqu4stizc tIe &notioun
Iworkissg. and 'afI' trost frost or accidentai injury. Of course- The watcr elevator cosistas of a series of bat. kets, lit , wij,.
tihe pli i- cnvered ovcr, and in winter s-aretuiily protected frosa are pivoted, a listie ahuve tiseir centres, betwcen every lau
s< Ici, and wlsere, as le sometimess the case, ilsese machir"'s i link's u un endles clmain or -sud wlsich pasleq cirer ttam,
stsmsd practicaity outof sInors, Il precaution of this kind slhommît 1 pmltcys, nue attse bottous and tbe otller ibove thse %veii. Tiss.
never'tic negiccted 1 boltoum of tise bucket swinmgs in, and a projection Iherco., takt -

rThe cipîper end of tise powt rtîmi est iron levers which torin t ssgainlit tise upper shlatt as the vessel le carriesi overn Tii
lime Inuit conipimmnhs part ut ibsis mnachsine are petfectly freu 1 causes tise lutter ta empty, wîtb litIle spiasb, 1 ito lIse condusit
f osa ail Eturr,utilingtz, except omsiy a conveu3ieiilly piaced s provided, is wluicit the water las couducte-1 to, any desired poinît.
isnu<lle for slsirtlng or meversing ;tisa liandie stands behlisd ono It wvîti tie seen tisat thse constru tmon of tise apparatma te-
ut the' le'ver-, and timrefore dues not appeRr in thse prescrit il- inotes cotssîder.tbie strungth, as it ls buuit on lise plai sf a
lqm,.ratinn Theqe~ icv,'raare so strung tlmat any accidentaI blow iwagon wbeei, tîse faims serving ai tipkes. rbce invcimtr tUsîts
gii'.ni to thim cana co no harm ; and tise readiest acces8 lis ob- jtIsat it is almoat impossible to blow lt ta plccea.sm1Sc4iii

s mcmil lui -very ' art ut th isemaciln. Steel diesr are imply .4mercam.
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r SCIENTIFIC NEWS.

lr i, a wtl]-knovrî far-t that guru arabie ivili net cause sema
kinds of blotliiig.paper te atîlîc. Tbis may bû remedied hy
adding, te <iglît ounces of the concentrated solution, sixteen
grains 0f ai inini sulîllîte. Alum answers aiso, but net
go well.

As a nicns of prt'sorvinz an elevated tomperatur46 whitec fil.
tering teilutions, &c., tie followi. g liot water funnol may bu
u8vd. Tl'ld Iun.ibt8 l f a tlîin funnel, witlî a perforated rtîbbe r
stopper in the net k, tirotîgli wilîi tIse glass funnel la passeitd
tht' wliole is covered witli tlîick fttt tisa space between tlie
glamq at-ic tins fuinnel la filled wîîlî bot ivater.

Accoitnîso to a statuament by M S. Dreux, in tlie .Annales
du Géne Civil, the use cf stdic silicate, in seapa cannot bc
conbidred a faiaifi<ation, as il iie(reas;eb tlie detersive liroper-
tics cf th-'.;oap. It alse diiîinislie@ the pnie and ruakes theî
legs ley (.ying mucli legs. '1'he nentral silicate eeiitaining
19 partie cf soda te 81 of silicîc acid lii preferable, te the
alkaline ilicate coîitaîining 30 parts cf soda te 70 of silicie
tacitl. Thu rand 0f m.kiîîg soups wîitl 8edie silicate is gîven
6 to 8 per cent, cf tise silicate it; contained ia tlie finished
product.

INCOMliiUSTIBLF PAI'ER AND I.sar.-An English inventer bias
st-cured letturii patent for an inc:ombustible and iireproof înk.
The ptîlp for the paper is; conîposed of vegetable fibre, one
part, asbestos, twco parts;i borax, one tenîli part, aud alum,
tive tentli parts. Tîte înk cans liu us -d cither in writing or
printing, and in made aceording te tIsa following recipe ;
Graphite, fincly ground, ttweaty-two drachis ; copal or other
resineus gurnî, tsvelve- grains; , stîpliate of irais, tsvo draclima,
tincture of nut gails, two dracinis ; and suîphate of indigo,
eiglit draclîms. 'fhiese substances are tliorou,:hly mixed and
bath. dl in water. Tîte graphite caos bu replaced by an cartby
minerai pigment cf any dusircd cellour.

Tut: followiug metbod of preservîng wooden labels that arc y~ y )~~ - .- J
t'e bc used on trees or in exposedl places isi recoinmeoded -ons an average.
Thoroughly se .k the, piece-' of %wond in a strong solution of Tnt North- rn Pacifie Railroad lias beurs coniîVctcd, equipped
suiphate of iron ;then lay them, after they are dry, in lime and put in succeusful operation front Duîluth, the extreme
wvatt-r. This causes the formation of suiphate of lime, a very westcrly end of Lnke Stîperior, to Bîsmirrk, on the Missouri
iijsoltible-sit, lu :h, wol. The rapid destruction of the labels river, a ditince of 452 nmiles, and front Kala-na, on the Col-
by hle weath. r is thîiss prevented. Blass mats, tw"iné. and umnbia river, to Tac orna, on Puget Sound, a distatuce of 1054
oh,-r stib-tauces uscd in tying or covering up trocs a-'l plante, miles. At K ilznia. cemmu'nilation is extended up tlie Coi-
wlien treat ci in tlie saine manner, -ire similarly prese-'rved <imbia river ai distance of 4ou miles lby mentans of tut' Oregon
At a rt-cent meeting of the horticultural socirty in Berlinî Stea si Navigationi Company, fts nfïo, ding direct mc ans of
wooden labels thugs treated %vere Fhown, whicli i il been con- commnunitatuon and trans>portation bt-tween thec territories of
stantly exposed to tho weatlier dnriug two years svitbout bbe Idaho and W4ishiný.tIcîî and the btate of Oregon ivitli the navig-
ing affected tlîereby. able waters of tlic Pacifie. Wiîlî great cire, and after mn

1.4 continuation of bis resear.bes (en titis phenonienon o! partît.ular inve.-tigativn, a îîîiaî n d îirvt-yr, Tacomna
fl;glît, NI. blary bas made a Feri, s of ubservations which prove bias beurs seletet 1 as the Pitt ifw< tt riiiiiini; of flic Nurtheru
huv important a part the' onwarl mcmsn uif a bird jîa.ys iii Patific P.îiilru.ýd. It is bitelatud vis B.uîîtntmn ay, an o\-
ir cr4 asing lie t fliieîît.y of cach wing btroke. For Fti.pposing cellent, liarbour in Peîg<t, Stint, at alre:ad% Lies a bumed the
tliat in its de scoiat thea sing did ntît eoniîttrually cornu in con- ugual apliaraîte. uf. u rca ittg lity. i laceu i IdauLw ttarvet
tatt iii a fresît so1tme of air it woulti aet at a disadvant -ge, of .lîo railruadl e.uiiiiiaity, îli< tra k andi railruad lutn- ctions,
b,,cause tlhc don nard inpulfse, wlîicli at the commenctmient arc far advanced toward. -. j,uletion, aa)d ivill afford ail tlîo
(if tcd stroke, it gives to the air below it, would make tlîat ntces-sary fi.itics imliitlà nili 1t; rutîuîr..d by the immense
air èo ni chi les. elltiient a resitting medium, wishlst, by con- busines tîtat mubt I.tntrc at tlîis poinet.
tinîItly comsing in conîtact xvitli a fresli bedy cf' air, the wing
i& alwaytt acting on it to tVie best advantage. For this reason, PannAnteL the oltlest timber in the %vrnrld tiat lias been sub-
wlîen a bird commences iis flight it turns towayd the wind if jected tl the use of mars, i.. tîtat wlh li it ftin, ii the, ancient
p ësible, to make up for ils lack of motion on starting teîmples of Egyptt It is fereund in con-it-cion wviîb ancie*nt

stone wvork, wlîîclî îs kiîtw,î ttî bc at heast 41,000 ye-ars old. Thiîs
Tas Siraits Tirnes, a Javanese journal. i-îblishes somo wood, aîit tli* 0,1l3 wuîtl is.Ld i ceilint,-tioli isitl tle temirples,

noel information on the poisoneus 1 îropertics of the bamboo is in the fetrîn of tics, holdîing thse cuti of ontc monse t0 aîîether
whiclî lieretofore bas bean consldued one of the most înoffrn-l is _îpr srfc' Virtw beteWrehiinjaet
tivt- of vegetatbles. l'lie natives cf Java use tie poison against appears f bat an excavation about ait ina h tlcep wvas malle in
tlîeir entinies, îtnd obtain it by cutting the bamboo st a jein; ecdi hI 'ek, !ite uvhieli aith lîer glass tlaîeed tic wias driven.
aîîd l.-tachinir front the sauccr-shaped cavity, formed by tlic It is therefore diffliilt lu îor-.e any situnc fieni il.s pe-tessýion.
cane at; sclî partions, itornu gtmall black filaments, which are Th-i tiesappe ar to liasc lit-en tlie tamaîiisk, or clîittî svood, of
roevcred wîîh nlmost imperceptible necdiles. The filaments wlîich tic ark is raid toe lias-c been c zitrtuctetl, a satred trc
tottitutu tînt venons, against which no rcmcaiy lias beeon in ancieut Egvpt, anul nolv ver% rari-ly fuud i thc v.îliey of
fonud to net. When swallowcd, instcad cf passin? to the -the Nile. TIiese dovetil ties are jiist as s uînd nowv as oli tlîe
stoniacli, tlîcv appear to catch in lth- tiroat aîîd work their day of their insertion. Altîotigl fuel is çxtrcnîely .,carce iii
wîay te the rcspiratory organs, wherc they immediatelv pro- that; couintry, tliese bits of ivoud are not large cnougli te make
duce a violent cigli, féliowved by inflammation of the lungs. it an ebjcct witbi Arabs tu lie-s o off laya r aftr lityur of licavy
The poison, tricd upon dogs, prodoces loss of appetite, severc 8tones for se, anali a prize. llad tbey becn cf bouc, baif the
coucli, horning thirst, and graduai emaciatien. Tie animal o.d temples wanild have bucti dcstoycd ycart ago, se precîcus
frothsa t the mouth, and finally dics bystuffocation as ifunder wouldi tbey have bean for various î,urposcs.-,,lat4iîjacturer anîd
1-be influetnce of a dcle'teriolus glas. Builder.

MIlSrÇELLANEOU3.

Tnitsa are soma 2134 blast-furnaces lu Punnsylvania, about
1000fr whicli ire flot bloviîig.

'lur Martindale Zinc WVorks, at Seîîth St. Louis, have liad
four furnaces in operation during the past montb. Tiesa
have produced 100Î tons of zinc.

AT Buffalo, New York State, a steel yacht, te be îîropelledl
by steam, isî noav baiig tunbtriutt-tl itlitth, it sa tiiotglt, wil
travel at tIse rate of tilhtLc miles aen heur.

WIIAT is believed te be the longe t rope ln tht uvorîi bas
beens rocently on view at Meusrs. Frost's Ilwalk,l" Slîadtvll.
It lga grapnel rouie 10,000 fathems long, witlîout a sîclice,
and lias been made for thie Si, mens Telegrapli Cernpany It
is malie cf tlîrvo strands, thu diarneter cf tite -conplk:ted rupe;
being 2 lu.

1h la PsOPOeei te xoli Ç>Ift rails nt tilt Elgar Tihomson 'Steel
Works, UJ. S., %vlien tht-y are conîjîleted, tlîus savîng 50 pe'r
cent. o! rail end.. he roiling cf 3Oft. rails svas once regarleti
as a great achiievcmnent, atnd twe ttills, Monteur sud Cambria,
dispute the lioneur of the tirit successful n.anufacture in titis
country of rails of tVint lt'ngtb.

Tiîe STATiS-nIC ut- Pàt'eu-mAîiN.-Some oursotns statistics
relative te palier mtkîîî' have been receîîtly pîtblished at
Vt-nice. It appearsý that therc are: 3.9tu palier nianufacturers
in the world, employîng 8u,OuO meîts antI li8,00u wemen,
besicdes 100,000 employeti in tic rutg trade ; l,z5uu millions o!
pourids cf paper arc iprodiueed aîinually ; one-haif la used lu
printing, a sixtb fur ivrîtîner, itand tic rt-iiîîaîîtler for parking
and other purposes. 'rite Unitedi Statu-c witli 3,000 niachiînes
preduce, ycarly 20,OUO tons of paper, îvhi, for a popuîlation
o! 28,000,00u, averages 17 lb. per ht'acl; an Englishmran con-
mimes 114 lb ; a Gernitn f3 lb.; a Freicîniai,' lbIt ; an Dmalian,
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STPflA%-BI:1RNING APPARATUS.

SUDLOW'S ROTARY ENG INE -(Sec next page.)

STEAM PLOUGHTNG ENGISE WITFI STRAW-BURNING fceding a-rangement Messrs. Fowler have provided nicans for
APPAýjjUS.buining a all quaitwitY OC Pet 01elm. o%', ýlo 1?.tter being
APPBATJS.suppliei by a pipe leading from a tank on the top of the boiter

WC give, on these two .,agcs, views of a 12-horse stcam jand being injected into the firebox bythe action of a steam jet,
ploughiDg engino, fiticd with a straw-burning aîpnratus, the the injector being arranged just above the skýaw.fcediaig rolis,
enginc being one of a pair made a tcw months ago by Meçsts. as 6hown by tho part longitudinal section ou te opposite page.
John Fowler and Co. for use in Russia. Thi8 provision for petrolcurn burning was made on account of

Tho cngine is ot the (ype ordiinrçily muade by Messrs. loilcr fthe grest power euch ploughing englues are frequently called
for working on tire doub;le-engine systcm, it it ib fitted witlî upon to exert, a power which it was deemed sonicwbatdonbt.
an unu8ually large frirbox, the fiont of this box, too, beirrg fi to bc able te maintain by the combustion of 8traw alerne,
entirciy cnt aNvay, wbiic the roecrting gftr, àtoip.valv,-. cifflcli paiticiriariv if the latter ivas notin gonddcondition. The quan.
levers, &c., aro ail art-aný;d se that thcy .,aui be worked fioni tihe fty of dry'strar, uscd 18 about 26 lb. per indicated hersepower
front cnd of the engine insteail of troni a footplatea.t tihe hind: per hour, nnd ns the engines have sometimes to excrt 80 herse
end as usual. l'ho straw is ted into tre firebox tby the action of a 1 powcr, tiiere iii riatrrallv a difficulty in consumng the neces-
Pair of rolis shuilar to the feed rollsofa clrdtrrtrer, ard driven , gary qunantity. 1'>T xay add that the ený;ines are also suitable
by a boitas showu. la addition rto.wth ~riieta.'r brung «Wood if dcsired
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'ýUD 0%" OA EGN.p ssuîr. b ing .i-imitttl b the batk of '[.'lhs in1 q jiiht
tWC eltrgn ateonpage 383 W E Sîîlow of Olam, sam ero- 18 r.-laud an.d therat ia no unduc lo.s by fi jetion.

btrd aninte latentecI Park Ehib-itiow, at Olamstr ad axil The 8idu face joints of the mwelling, or pibtoîî, arc made b>3
mcl anical contrivances, perhaps, rotary encines take the first revoc; wh i Ti e Buxed c o t rwhito thonit pisn antruad sfinis

place ainong protelemts for wlîitl a practtcal, sticc,'ssful issue taérevo d ith it e re surface of hirte ison t a8 maro 'r ing
bas been long, aud for tire mont part, fruitlessly 6ouglit. Yet othf'ed frim cylrg surfce of ain Ipstn inpo narro r
tlic Foltitioi of tlii itîtricate subject offers considerable co n temi yidr hc snîpraîipoennOc

rcrial and practicat adivantag's8, and wc are disp,)sed to thi ordiflary fortit gf rotary eflgincÈ.
tha th eo,~îî' e iluitrae eem liely(o rov a uccss- 'The unavoidable expîansion of flic shaft, tlîroîigh lîeatiiig by

fui exportent of theliu a ivantîîg.s. A rotary englin it in- sem stloogl lo.d owtoî ,'ilnttWt
trinsieî priiîuiple sî'eks to us,- mielat power directly as a roty angine, by attachlnz the> r* don to a fu'atli"rtd boss witlî thrt

motin ~îthut bc iter nbinofrecprocîn piton.Thi fathirâ, allowing free longitudinal action. Theî ipusa is tirnîly
mon wttmithory fli very simpl ofarpro btn piscton.ly ani keyea to the shafding.
agine on buis r prnal vey sime o tha m at, ill tici l n The metallic side packing can bc easily examined oradjuiited

coignta on ahi satisfau eomner. iemstdfiut hn8t by removal of the end coverg Thera aro but two boits to undo
con-tructan inastsatoyorne.jit remake.The essential advantagesi of a i'tr anndn noe thÉcd amloa ttpirtonengne îrcbriflythee -otay tenise oe a hl rcpol. With ré gard to the abutmnent or slidîng-block : Tis is uper

pibtnng art tireaa mli', an tecon ijial h oisa(ofatge pr ated in Mr. Sudlow's engine î.y steam alone, acting by iain
i8 causu'd by the> fact of adl mass rn'q,.iritng power to set it ofainlaxlaypitnatcîdl hetpo h bt'u
motion, nd afiu'rwardo, if tuat motion is not to bc continued in and rn'gulat"dl by means of a slide valve and ordinary ezeentrie
the saine dînection, anr equivalent amounit of power has to ne onthai shaft.

applrd n Ie cnirry irecionb sop Itamoton.This valve causes the abutment to rîsae easily,%witlnont sîiock,
Nowit as ahe cotrsîydiraeto porsrqî,îv st rokp tiemto.jus as the 8weliing on th, piston reachles it aud follows it op.Nwt asi rulciproting piat oe pio engied inn r motio, nd hen the pressure being revereed the abutmu'nt i imaIle to ridebo Fe lcrcpoaigpr f itnegn nmtoade.asily down tho opposite incline, ani tends to mov- Ille piston

then their momentuma is wastel upon the ,'rank pin and bear. forward. This causes a noiseîess but rapid Motion of tire abut-
ings. Hence an economical loss Agaiin, a ,teady ro-ary mo- ment wihout shock or jar, which is an u!,sential mai k of a
tion in oite direction, we mu>' sec atagance, throws lessstrain udadprcîa otr nie
and knock upon bearinga tlîan air alternata pull and thrut. ngon rcica attahry engiic upisbcs"mîrîg

Hcan futer of~ b r'rgas i egnsbyfitin.n double-beat valve, and %% hich culs off thc steaii as gon i tlie
weran ea f erig.Again the avoidance ot' a jarring reliiit speed is obtand

icciprocal motion obviâtes tlîe neca..smity of a strong frame and reink a t cine, sawoed.asgo n rc
vtry sulid fuuindatiuins, iînd Ibere are also rio coinecting rod ia a' thik o ta troagne coin as we la% as goon and prac
brassbes tb watcb, to prtvent knocking lînrougli wear, or 0 run haien aspccin oft a rîay angi ts wea u î, h d beft.'
bot by excessive tigzlit,"ning up. These are beneflîs of wbich aeodoblatprilytrugisagcyth> enft
a practical man can easilyj tige. of a good rotary motion will be more fully mnderstood than at

Th'le grcateet advantage, however, peculiar bo the rotary clasa present-Iroi.
of t ngine is the> enornions p>ower wliicb may ba devcloped in a
minimum of space, aloi witlî a smaîllest possible amounit of ma- TUIE NEW STEAM HAMMER AT WOOLWICH.
terial. ThIis its cautitd by tht act that in reciprocating engines
the pistoin speed i i corciparativt'ly lîmited by reason if the mo- A stupendous steain, batailer newly erected aI the Royal Gi u
lion being continually itopped aind reversad. Now speed is Fac!orie', 'tooiwich, was triez! for thu' firbt lima oit '1'ur.sday
powtr, witilout any farther expenditureo f material, and our last wcek, in the presiec of tire superintendcnt of tnt d part-
on'y linili of spetd in >tcami eng oies is the v.'lociîy with whl aîl ment. At the fi.st trial it moved witli the greatest posbible
a suî>ily of steama cau travt 1 alung pas tiges wiîlî fui! tffect. caa, and the> b g btcamf crânes, un eîUîer cit, ei of wlnnul
Anci tint vuIo ity is, as faim as can bu deturmined, almost infi- will lift froin 80 to 100 tons, swunh; round wîthi jerfu'ct frce-
ite. TIis wiili a piston buch as tliat of a rot.nry crngîne, in dom. Oîne of the cranes lîfted into its place a liuge bteani t.> -
whicln the motion ils constant, aud ilu hie samt dirtttion, a vury hunder wbich la lu bc' ttploytd tu lift one of Llie furnace tloi,.
high piston brpaed is attaitiable, without tlîuckorj.ir Wo the en- The enormous power of tne new hâammer eiiu uly ba IîîIly

gînnu' or fouildatioin. realised by seeinig il in oè>ration ; tu tiay it ia thu. largibt alid
A very bnigla rata ofexpansion cen withi facility ba obtained, moi5t owtrful intîn'wîduuvio u 4n ik fisu4

witlî ont,two, orhlîre cclindu.rs;, st at ý or ion tlu ama bhafl4 itida and cktpabi.ities, Aitlîou-.h it liai been tic uribu'd ab a
or by'mî.n of the usliil lly.whv( I lu rugulaîîetbIe speed. The 30-ton hamm--r, tha weight of tînle faîlling portion is rca1>
rotation at bigli hpeccd May bu kcpt up) by sîuiply sutc'estive witbin a few poundi of 40 tona, andl the force of the' fallmas,;
puifs, as it were, a- ficu piston, iniss -s bine tlidiig..block, the wtigbt a8 auueluratud aay dties by the use of bttuîîmtu di,'.e
gluât velot.ity enabling tuý htamn tu bcecxi anded lu the limit iL dowîî front tine toji. It ns utimatud thal thu useu of 1,toi
ojf useful txp)an-ion Witlî gi-rînr stemmi the cconomy steam *'i6 cq-,al bu allowicig flic ln.îunin r to fail (if its uwou
tîfatili an engiue -lîouid b,: quiteu' nnique, a5 Ji travel of pis- wei-..it from a heiglît onf80 fuct. It lia, beun altowcd a ,,trik-
ton it, equal bu aboit ilirce tiait b tîlt> diîîinutur of cylinder. ing feîl of 15 fetl 3 taches, and it liai not yu't been du'turinîncd

Witiî ail taie auove dcbtaiiud ad% ant iges aittenduîng this form whiat la bire actual fortc ot the blow it wial striku. ILIn lnii.
of engninc, if May be 1%uiîdurcd %%iny rotury cingincts bonld nol nir841f11ulenhnu tvr uinissipurtaiî b«tb uf
hiave beu, butfune tiài,, tinte gennurally usud and fai oured furma of about 120 feet bquir?. Abuvu' th> grouil it w.igis 5uu lui,
bteUzaw-motor. Tic rn.ason is aimîmly nînia; that tinure arc strions antd the irun o ud in t.' fouicdatin beil w. igins GG5 t'ins It
pr.î bitai 4lifi.ulti 's tu ovturLuimie iiki llis forai of engine , Aînd lias cost altogt-th. r about £5u,eoo, th> gretutr patîioi %%linulI has
rti. man wbio may linîvu suct.ssftilly ovurc, ie tum will hava becu îaid bu >lebhrs Nasulyth, Wilson, and C"-. thinlm.I&LUàt.t
cuniftrrt.dl a grat buon oit the htuam usitàg community in par- and ma ,ufîîctuîerb.
tic uiur anti thet %% orld nt largt. On btne occa.,iona of the trial, oina of ite furuaces froîn wii

Tliest difiL&ultiusare 1>riînuipially- (1 )tomaicegood îîtc'am.tigbit the hammer 18 to b'- fed was aIso >ut tu wok. 1 t., lýtrge rilonigi
joints oVer tînt larige bairmmmu -Ut Lit, lit.uliar piston wilb th> mi- to rmke a omrtbe elin-usauJ tan omînibna Mîigit
nimum of friction, and (2) tu obtaiiitdit rapid - Lay', instan. bc driven in at the dootway. l'le tlor of bfins fmrnau wtidsi
tant oub-uu ithdratwal iand replit.tnienit of tînt> sliding-block bic- s3..uen tons, and il, as n~aa, ai itoui fia V, filled in %witii tiiL
forte tbe adv4icsing piston and iuitnudiateiy afttr it, nul wîîh - bricks, of whicli il reqii 1,500 Tne cotintrocliin of tlu3
draningb.,forc tit. stroke; is corriiîlue, nor ru cntvmmng witlnany furnace has mbsurbud altugetîner no f Iver tlna n 15.000 briuke,
îupa.e bt hween il and the isit4un, as that woîild rej retient auo witliout inciuding the chimney ; amnd ilne caiting of bihe 'lui'

inuod cuarancu or ecuoaini lobs. framing and otîner wurk Lonsuutet. wiih the> inamnier lias ut-
Nuw, refutring lu olir illittiits,, we linail sea that Mr. uupiu'd tIi a worktneni of th> Dial Sq in ui tite Royal .1icn.nl

Sudi,wv )las tulvt:d biient. diflnuultics in a piactital wdy, witlî itîcess nnt1y fur aevuia montns. hiu iois.. cautici by thie sînini-
conîidtrmnbie cngii.ering bkili. T1he iti'on ismttallic-packetJý, blasa when th -h'îmmtr was at vork cuuld bc nt.ard it aibta
with a bte. 1 b tr oi ilts rcvolvirng face. Tis iii heid bau-k on of two or thrue miles, but Ibis sound wnll bu absorbed b>' the
its pliace b>' a spring, atnd la kept on Wo its baaring b>' the at.ean use ut exhaust boilers.
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OVEItHEil> :ýlEAM UItANEzi AT MIDDLESBROUGH
DOCKS.

The8è: do ks, wlaicli have ceutly been made by the North.
Eastern Railway Company to accominodate their grcatly lin-
cre:îsed shipping traffie, po8ses many points of Intereet andl
aovelty, promîinent amongat which Id the oyetemn of steara
craîte employed.

After caruful couï8ideration, on the part of tlic dock author-
itieiz, of the various types of fixeal, steam, and bydraulic cranes
in general use, it was founal that no fixed crane could bie kept
constauitly eanployed at Middle*sbrough, un account of the
great variation in the leîîgth of the ships, steamers, etce.,
white, furthermorc, as the total area of quay ront would bc,
in the fir8t inztance, somewbat limited, the space occupled by

a fixed crane would be attended with 8erlous inconveuience.
The samne objection crîsteal to the adoption of the ordinary
construction of portable crane, involving a separate Une o!
rails for thorm to travel on. There wa8 also the further con-
dition that the cranes muet be capable of loaading and dis.
charging vessels, the sides of which wero fifteen feet to
twenty ficet aboya the level of the quay, as rapidly as ligbt-
ers, whih would frequeutly bc twenty feet bolow the quav
level, aud that lin both cases the driver should bave a cle*rvicw of bis work. Under tlîese circumstances, it was decidtd
to state the leading conditions to various manufacturers of
crance, and invite themn to give tenders and prices for what
appeared to thora beet adapted to full! Il these conditions.

Tlie design adopteal was that sent in by Messrs. Appleby
Bîrothers, o! London ; thie design, as will bie seen from the
engraving, coneisting of a travelling staging or gantry, on
which is mnounteal a eteam crane of the saine construction as
that sent by the tirmi to the Vienna Exh.bition, andl which i8
in succeselul use nt 80 many o! the docks and harboure in this

Icouutry and on the Continent.
Trhe travelling etagîng or gantry of eachi crane has a span of

tweaîty.tbrec tout centre to, centre of raila, one oal the latter
being laid close to the edge of the quay, and the other in the
six fout between rails. 'l'ho clear beight je seventeun feet six
inches, which allows the uninterrupted circulation of locomo-
tives, andal al kind8 of rolling stock on cach of the, two Unaes o!
rails which are spanned by tbegantry. The traýtling wheels
are twelve feut centre to centre. Thei fraiaiig le composeal of
a pair of timber uprights, braced and strengthened by cast-ir~n
brackets, andl two wrought-iroa plate girders wbich are con-
nec;tcd to the tlrnber uprîghta by four wrougbt-iron plate
braukeuts, strengîbeneal with angle irons. A âtrong carniage
with tIse ne;essary roller paf h andl bracketa for the gear re-

quired to transmit the travelling motion, whach will sbortly
the girdere aîearest to, the dock, while thse girderd
art; piankeal over s0 as to form a store for coal andl
water. The cranc and the wtaole of tbe supersttrîict ère, id
desaguted fur a workîng tond of five tons at the maximum
radiu8 of tweaty-oae fout from centre o! Crane pobt to, tbe
plumb line o! thse lifting Chain, white the craite itef id, as
already buta stated, of precisely the samne construction as
tiîuse ivhich have gîven satiisiactory workiag resuits Chie.
where, witti apparatus for altering the radius by eteam front
a maxinjiu-i o! twenty-four feet to a minimum of fourtuen
fett. Iftic tratvelling motion is transimitted from, the crane
cngines by suitable gear andl 8iaft8 to the travelling whecls,
aîîd warjaing dromb (or c-ipstans are fitteal on a counter-shalt
on tlie tuner bide of each traîne, ato that these warping drumes
cati bttdriv,i aueptndeîtty o! tAie travelling wheele, anal tlîey
ar Listai for movîng the trucks iuto position b low the crime,
a.; tlicy are ruquireal for loading aîîd unloadiag. Thi8 simple
additioni i8 found to effec't a very large saving lin manuînt
l.iiour aud time, w hichi, it ie ebtimattd, amountc tu at toeast
.CJuu lier year, because, without tb ajipliaince, hierses andl
lucaJiiiotivelt muest be kupt conëtantly employcd, inivolvîng
woliig uxpenses, and wear andl tear, in addition to the

,îiaeîneof tlîe road, wbîlst wîth the capestans tite
ilucks art; brought into position by the meai t mployett la
tto%%ng and rilitaging, with no fartiter wcar and tcar of roai
tlîsii tîtat duc to the ipayaig load. As it was ducideal to adopt
tèiisý '.st, in ot craîle througbout the dock, the two tine of
r.tils bijduuoed by tlîc; garitry arc laid wjtli crossîngo; at sueli
iuhi rtAlb ab will attrmit of çitfier line bciaîg used for foul or
riupty trucks, or iii faut partially fur both purposes if
dubirtd,

Another 6reat mdvantags wlîîch lias been dutuiii.itriLtctlt
by practice ls, that the ctancs can be s0 rendily conceatratid
nt any pboit where they may be requircd, aaîd, liadeed, lis is
shown in the engraving, tirce of these crane aie broulit to
load a long screw steamer bavlng threu batchlways; thîs je
evldently a mo8t important coneideration watlî owaiers and
shipperst, especlally rînder circumstances wliel so frceticîeîtly
aride wliere great dispatcli le esseontial. Or two craîîes cati bu
brought together for any exceptionally heavy lift The cranes
were test, d witb the maximum workingr load of ai ve tons,
andl subsequently for specal, wlîeu each delîvereal fifty tous per
hour fiona thte trucks auto the ïteamer'b hatcliway.

The arrangement we bave deecrîbeal may bu modi ficd witlî
adv..titmge, under soute condition,4, by mîakaing the craîte port-
able on it43 gaiitry, so tlîat it wili travel front entd t0 enid, itll
the otîter motions being rttmîinud, the tratvelling moioli ii tlaat
case beibg transmitteal tlarougli a Fquare sliaft witli tuiihr
beatings. TItib construction is ebpccially valuable for tise on
a jetty where vedel lay oaî tach. bide ;0 tosit tlaeà coaîalaîioi
2ta gatitry la made f0 span flic wlîole wldifî of alie jetîy, maI
to travel over the ortlanary lines of riail, anI roadwvay. dinotlier
modification of the 'aysem con.siets liu having taie crane îixed
onl a ordînary overhead travelier gantry, or it miay be madie to
travel across the gautry; in such, a case tîte fixeal btagiiig mîiy
boi condtructed of square flimber, or of columaiis and girtît ri;

in the construction of public woiks anI large buildings.
It migbit at firet siglbt alpar that the aoad to carry tîtese

er.aice muet bc of unusual strengtlî, hait on ftirther consider-
ation, it will be secai ttiat this as îîot absolutely ncassary,

jlittu strain oit flice road ; in faut, lîrobtibl> no more tItan on a
Une of rajls of the ordinary gauge, carryang a piortable craue of
tlîe usuat type, working the dame load8 at tlie saine radiais.
Sevt rai of these cranea bave been in succrsifuloîrin for
jsoute time past, and a number more arc in coureofonta-
tion for thic Middlesbrough docks.

The -yistent cvideaitly ba, great advantages under the con-
dition above-namcd, as wcll as for working in crowdd railway)
stations, o. in etoue quarrits, timber yards, e c., and it aaapears
singultir that an arrangement at once do i-imple aaîd tflicjei,
shoulal, until now, flot have been brooglit intu more exteii.sivei
use, esptcially for dock and railway tralfic.

COAL M1.119 IS Cii-A.-Suine information je givcn ulîurt tltj
subject it an offitial report uooa dtî trîtde of Tlamati), iitc.liid-
ing Kulotîg, wîtcre cut aioutîtî iii gicat qiétîîtîtiea.. lie
systcm of workiîîg tîtesu ittlnesý-s indua t-hiîic:e ntiîî,b
generaly-is excuediigly piiaittvc iad iaîîl)crlect. 11l.tîts
wlîerc the p2inerîl is obý,ervcd croppilig otit oftt hlîl-sidu are
seleete i, and an opening 5 It. hiîgi or amort by 2 ft. N% it is
drîven borizontally for a distatu of soia foity yaîîdb, tci îîtait-
atiaag in a centraîl cliamber, froan wilti workiat,;, lu LIyiiid. r
more in lenglis radidtu iii a direction wltc ubually iiclîueb
sliaghtly ul' .ards. Ini tiiesc workîiig-, wliich in it11îM) Ldbc.s
can oiîly be entcreal un iall fours, tic intîier unîîi ditu
worIK of excavation, stltattîiig uin îdidw îcr tuaiI liid %ai liitt11
a most fouI atiiublsîhero. Que mine osmttaliy ctîdjoy. abolîtt
twulve or fifteucn miaierb, who taraiwîc ql tîu là I. aid.
a marn per datai, whîich as lin eXtrc:Itl> bîlgli raîte in Citllt.
Tîti aisual uigt o! a day'8 work is abuiat cv, n lioita. iue
miner is armed wîtlî a pitk baîeal lîke a bluedgu-laltc itait
cite lîead pointed and wvcigliiiig about 6 lb. The Liigtlt o!
tfhe rarbonhd as, about 8 1i1., anuto tîte %voudti siiîaft 2i iL. 171ic
inîncur's lamp la a saucer o! oit itai a rushi wick, laid itu it.
'lice coal is drawn along the pît floor to tue muutît in a
basket about 3 ft. long, fasbtted oht a board witht a rattti tord
.. tittchetd by wlticl tu itaul. Occa,oaiatil> thîe buttd is ascîc
oit rolier.,, andl travelb on plaaakas laid tîottit for tixe piîiio., o!
foèrmîing a rodîmcaîtary tr.amtway. lai cotîscqucoce, ot Uic, iii-
perfct tools canployud gruat wa.,te oc_«urs tittougît ,o gîe.ît a
quaaltty ut dtît coal biciîig reuccuud to a Ipoîvalr. flic v.îttila-
tioi (Pt thte mines as 1,lt tu itLclf, aud at is statuLd titi ato
systc-M o! puiUIag otît tile w.îter is eliîplo> cd. V.,e wîît.r
ruas out aI dtît uioutlt o! te miii,, and a iii ce %vlîr, the
gallerats taku a dowvIîî,rd dîirectioit, tîte unly rbourec ILft ib
tu abandon thse %voikiig v%%lien fl Utct tX cCssiVcLy ttUc4llll-
lites. Firc-dIamp as uiakioiai, but ittcdctts oftcIt liatpi i)i J
consequen(c o! lthe sadu or rouf faliiîg lit, wli fiuin tue iii-
sutticient way in wvhicIî tlîey are secoreal je ilmost inevitable.

>Jarch, 187-1.1
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Generally speaking, it mnay l>c asstînie(d that the coal-working flnot sufficir.t capital to purchase such machinery, nor do they
at Kellung is littic more titan a seratcliiîg of th(, surfiarc. and wisli to 1Io so. Supposing, however, that they were both able
that the r-cal coal-beds may bc consid,-red to be practically 'and willing, it is xtatcd that sui au innovation, accorapanied
untoitelitvd. The Chut'i se Government rather put drawba. ks as et %vould bc b)v the employmetit of foreigners, would. bc the
i.» t way of thesc intes tham offer facilities for thecir %çork. irumediate signal for the closing of the mines by the fait-
ing. Tht vwzt r 'if lanid %vlif h contain' coal 18 noi pprmrtti d 'I i-II.w, and thu flot improleabh- luas of 'he proprietors head.
to open a Mine without rûiu ù.tînth - atictior of 'l ie quality of tbis coail ias becii iaiourably repoi téd tip<rn lit
the authoritres. wvhi- li ii:%oivc great dt fac.t ad c.xj>eose, and cotapetent Cflg:neer8, and it is 9tated, in fac t, on good iiiitrurjty
is after all tisral]>' rcfuised. Ms to the inîtroduction of maclii- that for houseliald parposes, Kelung coal hastno supeîier
ncry for the betv ntiug of tc mines. t1ie prolirictors- bavei


