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TEEE BESSE MER. SElF SALOON.

Our eugraving of the above invention which is nowv being so
fulIy discussed by the generni prces, is taken from Engineerinq.
The «c vesse1", is shown at its Maximum inclinatioz', the cabin
around iviich it inoves bcing in the horiz.ontal position in
which It can be constantly and steadily rnaintained b>' the
operator within, Nvho, standing on a platorîn b>eio% the level,
and in the contre of the cabin, controls its ajoveiment iii the
oue direction *hich is imparted to the 1 vesscl*" with the ut-

mnost case. The flexible plattorni, b>' whieh approacb to the
mnode) i8 obtained, is elearly Bliewn in the drnwing. It conslsts
of strips of wood with rubber distance-pieces between eacb,
threaded upon bars, ivhich, in the mode], securcd to the fixed
gangway, are frec to mnove in over> direction with the motion
o! the vesscl. The Inovement of thi platform, le actus! prac-
tice, would thus beatamaxirainnat itajunction with tbemov-
ing dock, decreasing graduailly to nothing at the entrance to
the cabin.-Sientific American.

WORKING M0DETL 0F B3ESSEMER SALOON



THE CANADIAN PATENT OFFICE RECORD Mrh173

PROS PE 0OTUJS.

The undersigned has the honor to announce that he has been entrusted *by the
Honorable Conimissioner of Patents for the Dominion of Canada, wxith the publication of the
OFFICIAL RECORD 0F TH-E PATENT OFFICE, to be illustrated by diagrams of
ail the patents susceptible of illustration. This Officiai Record wvill be publishied Monthly,
and wvill be combined wvitli letter-press and illustrations selected from the best English and
foreign scientific papers, thus flot only placing before the public of the Dominion the products
of native genius and industry, but also keeping them posted on the progress of Science and
Mechanics in other countries. Inventors wvill thus kno.w in wvhat direction to apply their
ideas. Mechanics wvill note the advance in labor-saving appliances, and the improvement in
tools. Manufacturers wvill be prevented from employing obsolete methods, wvhile new
machinery anci modes of operation are in use elsewvhere. Builders and contractors will
know where to apply for all the latest productions in their line combining economy,
beauty, and utility. Cheinists and Druggists will be saved useless search for compounds
already inventeci by others, and be told where to get the most recently discovered curative
remedies and toilet perquisites. Farmers will see every new agricultural implement
illustrated and described. In a word there is flot a scientific, industrial, mechanical, or
commercial pursuit that wvill not be benefited by this publication. It is therefore expected
that a very large circulation will take place amnong ahl classes, and the price is fixed
correspondingly low.

TuE c.r.Î IMA PTE.VT OFFICE RECORD .. D~IcI.1S ;Ild
zî,iE will be publisheci once a rnonth. The official portion will cover from 16 to 32i

pages, comprising,ý from 100 tO 240 patent dlaims, specifications and diagrams. As the
publication wilI commence with the patents issueci under the new Act, whichi came into
operation September i st, 18 72, the first four issues will coiý.ain 240 patents each, and each
successive number will contain the patents issued during the preceding month.

-2 aThe unofficial portion, or .~nurî'3?1EZIEwill give in each number
-2paes of carefully selected articles and items, gleaned frorn the very best foreign

technical papers. Every branch of E ngineerin g, Mechanics, and Manufacture. wvill be
treated, especially such as have a practical application in Canada. For instance, Railways,
Shîpbuilding, Lumbering-, Mining, Architecture, ïMachinery, Cabinet-making, and the
manufacture of Cloth, Linen, Cotton, Paper, Tobacco, and other articles of Home Industry.
Practical Chemistry, Mineralogy, and N atural Philosophy, wvilI also receive attention.
Original articles will be contributed by distir'guished Canadian scientists, engineers and
manufacturers, and the whole will be profusely illustrated.

The subscription price of the eilL~~PTE.JrT OFFICE RECORD .4.*I)
.7iECIIe.i-ICS' ?.GJIr is fixed at ONE DOLLAR and FIFTY CENTS per

r annu,invariably in advance. Single numbers wili be sold at 15 cents. Appropriate
advetismens wll c isered a iocens pr lne or achinsertion.

The first issue will be dated ist Ivarch 1873, and xvili be distributed about the
25 th instant.

Vour subscription is respectfuhly solicited.

ADDRESS: GEORGE E. DESBARATS,
PUBLISHER, MONTREAL.

r'March, 1873.
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Offlct Record and Mechanici'
Magazine, while it marks a new phase of Canadn journalisni,
will flot fail Wa bc recognizetl as anotlier manilfestation of tire
rapiti progross tire Dominion is makîng in those meclînnical anti
engineering dcveloperants whicb are tho invariable accompani-
ments oflprogruss ownrds a hiigli coalition of civilization and
prosperity. Tire wcstward marci of progress is becomiag more
and more rapiti as the means o! its ativance are devcboped andi
improveti, and, ns certainly as Canada is possessing luerseîf o!
the melns, so certainly wilIl site rnpidly attain the cnd,--a con-
tintially increasing extent, of inhabiteti territory, ivith plentiful
mens of communication and abuntint facilities for transpor-
tation o! products. Thora nover bas been, in tire bistory of lie
country, such a promise o! tho extension o! our publie s&utl
private works as is just aowv manifesting itself. New roads
o! the most extensive character andi of the first importance are
being pushied forward ta a spirit of great earnestness. Our
ivater commnunication is to ho rentieroti more capable of per-
forming the work requireti of it in transporting the rapidly in-
crcasing products o! the 1Vcstý anti cadli scason secs ncw linos
of steamships ndded ta those alrcady visiting our shcres. Tite
immtedinte result oftire inception of those untiertakings mnust ho
a grent stimulus to ail branches of iniuîst -y, cspci~ally tW tiios
connccted with engineering andt mecbanicD. It is under tiioso
somcwhat fuvornble circumstnnces that tho echnc'J'gz
appears before the public. IVe shall prescrnt, cach month, to
olîr rendors, in the first place, a record o! ail inventions patentcd
at Ottava duriag the prcctiig mnontb ; eacb invention, when
Susceptible of illustration, actfompanicd by atiiagram. This part
will bo officia!. flac unoficial part wvill consist of original anti
seiected articles. The former ivili ho contributetiby thicablest
authorîties in Canada on the différent subjccts trcated of. The
selected matter will 'ao carefully chosen anti wvil consist of
suca articles front the bhat foreiga scientiflo papiers as ay bo
o! SPecial iaterest cither in thcnisolvcs, or froin their relation
and adaptibility tW circumstances In Canada. IVe puipose also
ta keep track of tho advancemcnt, of ail enterprises and under-
takings cf genoral interc3t, such; as the Canada Pacifîc anti lu-
tercolonial Railroatis and other great works,. thse crection o!
new manufactorios, &c.

VThe p)rkgress of ail such îîndertikings, will bc carefully foi-
lowed. 'l'le descriptions of tiiese worlis ivili bo Illustrateui from
finie to finie by draîvings mnade by artilits on file spot. Oilier
intercsts (sec prospectus) to which ive have flot room to Alluclo
hcrc, wili also recoive attention.

Tuielagazine wiIl tîtusbecome a guide, anti a store of inform-
ation to ail coîaertcd witl, iaeciîanical anti scientific pursuits
ani ivill at flic saine finie. bc greatly interestiiîg to tire gencral
public as a record of whatever of interest, in thcse stîbjects, is
takiag place in other countries and in tire Dominion.

CO0RR ES PO0NID E N CE.

PATENT LAW.

To the Editor of the MEcirAN-ics M,&Azi,<E,

Sia,-On the flrst of So-ptember, last year, it wili 1ho remcmnber-
cd )y many of yoitr reaciers tlîatthce prescrit Patenît Law camne loto
force, repoaiing tire former enactmients, and providiîîg a menus,
vrlîereby forcigners cotîld obtaîn ia Canada for tlieir inven-
tions, the prot,,ctioli Nvhlich lînt litiierto been ticniethern. The
bencficial effects of sucbi an enactmient are aiready bccomning
visible, and arrangements, ivhich wvoult nover have beeau
tiîouglît of; bnc tire olti lawv reinaincti in force, are bcing cri-
tered into, ta stirt large manufacturiag establishments in
Canada,

To place our country on a footing ivitb otîjers it is absolutcly
accssary that ive slîould encourage borne manufactures by
every legitimate menras in our powver. Jui(icious legislntion la
botter adaptcd tW do this than any bribe of frac passage andi
other expensos, for wlîat use is it to a inan to have lus passage
froc to a country wiîere lie bas great difficulty in obtaining cm-
ploymoxit ? Howv inany persoua lîaving tie menus tare tiiere in
Great i3ritain to-day, wvlo would leave it to comne licre lînti
they the certainty of being employeti wheiî tiîey arrive ? Thîis
is the class of people that wo require -.it is flot the sweepings of
the poor-hotîse, tire jails or the strcts, or tue ruffian wliu bas
madie tire country hoe lives ln too bot for bita, titat we bave nny
interest inainducing Wo corne luec, but it is tire honest, industri-
ous, temperate, prudent indiv;dual, wvbo iil forra a usu.ful and
valuable acqtuisition Wa any nation or social cocumunity, that
ive wisb Wo invite Wa our shiores. Thero can ho no doubt that
the only wva> to get sucb a chas of persona is Wo ensure employ-
mient for thecm on thocir arrivai liore, andi this can ho donc ia
two ways

ist. By giviag every encouragement tW the inecase of ma-
nufactures, andi 2nd. By the tievelopmient of tire untural ro-
sources of the country.

Our goveramont shoulti, therefore, ho watchful and zoalous in
rendcring cvery encouragemient la its power to thosi- whose
caterprise is calculatedta advaace these two points, which, in
nmost cases, wvill re-nct on cach ailier.

It mnay hoe consitioreti that 1 have divcrge.l fromi the subject
before me, but it is somewhat; necessary to do so in order to
bring before the nuintis of your rendors the importance of
proper legisîntion on the ribject of Letters Patent.

Althougb, ns 1 saiti before, tire presont law is a vcry great
improvemeat on the precotiag aires andi rcflccts rnch, credit
upon its introducer and supporter, and on the administration
that szanctioned, it, yet 1 amn sorry to say that it is in nînny
points deficient. Hnd I spaco to explain those deficiencies
1 coulti Show Wo tire miatis o! ail reasonabie mca tlîat tlîcy
amount to absolute injustice.

These are due mostly, flot to the introducers of tirebill, butto
those who opposoti it , they, lîke the mnan ta tire fable who

Manrch, 1873.1
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Il killed the goosc that laid thc golden cgg," considcrcd it best
to hamper the law witli restrictions, whichi in rnany cases,
could niot bo complicd witlî.

Let mue view the case fl its3 broad ligbt, and flot fil tiat of one
sclf-intercstcd individuat.

I must first take it fr gratcd that reward is absolutely
necesEary as a stimulus to invention, and invention inay bu
considered tho inother of manuifactures. Without rewvard al
cnergy ceases. Golf Ilimsclf lias ordained tItis, and appointed
tiat the reovard of the good shaHff bc cverlasting bappintss.

Can cnybody, for a momntt, i)retettd that exertions xviiI bu
miade for any earthly things withontan in(luCetent ? If thon
ive diminisli the rcwards, wvo diminish effortli W attain the ob-
ject, and with these diminislied efforts corne aiso dimihiished
resuits.

Ilaving thus shiown that a propcr rcward must bc hield out
to inventors, lut us examine tho law as framed for tigit pur.
pose.

It must be remnembered that the~ Patent Office ia not, in any
way, to bc blam<.d for any defects iii the existing Iatw, as of
course, tlicy cati only puit into operation the provisions of the
statute with regard to the applications laid before thein.

1 will now review the objectionable clauses fi the present
Patent Act in their proper sequence, and begin %vith the Gth
section, of whicb the following words forin part :

41Net known or used by otîters before fils inîvention thereof,
Iland flot bcing in public use or on sale for more than one year
"previoua to fils application in Canada, 'with the consent, or
"allowance of tho inventor thereof, mny oti a petition'
"obtain a patent.'

It may sem at tirnt siglit to those not well acquaintcd with
the law that tlis is ail reasonablo enoughi; butt those who arc
better versed w.ill readily understand that the one year is too
little, inl se mucît as rnany of the best inventions take many
years to bringtbemt W the proper perfection te introduce Wo the
publie. This clause in tîte lnwv mîghit, hoteover, do well enough,
were it not that it mubt ho takien in conjuncetion with tho 48th
section w.vichi reads as follows;

IlEvery person who, beforc tîte issning of a Patent, bas pur-
"ctased, consttitcted, or acquired ny inventioni for wvhicb a
"Paterut bias been obiained under this Act, shali have the riglit
of using nd vendiug te otherzi, the spec;Iflu article, machine,
manufacture, or compositien of matti-r )ateuted, su jiurUttst:d
"constructed or a -quirea beforo the issue of the patent thore-
"for, wihtnt beifig ]fable to the patenteo orhbisre, reseutativcs
for se doing ; bttt tlic patent shahl not bc beld invalid as re-
"gards ofler persunb by reason of such purchase, constitiction,
"or aL quiàitien, or use uf the invi-ttiuni by thut pur6ua firbt afure-
"sait], or by those Wo wbomn lie may bave sold the saine, unless
<tle sanio was purchascd, constructed or acqnired or used for
"a longer period tItan one year before the application for a
"patent tîierefor, ivhicbI circumstance would then have the cf.
"f« t of making thu invention oncu haviutg becume publit, and
"in public use.,'

Thus wve sec that, if the inventor reqîiires time to work eut
fls iný cation, anotîter man to wbox liehas impartcd bts know-
ledge may construct it, and should ono ycar clapse before the
application ie made, the patent wvhen granted la nuit and vola
for ail tliat part of it wbich bas been so cpnstrtuctcd. It may
be thought by some that the fauit lies la the 48th section nnd
net in the tb, but it la net se: the 48th section (wlîieh wvc
,will consider ln its proper order) alLhough ne doubt not with-
out Uts fauits is neverthelcss substantially a very useful and
neccssary clause. The fault lies in the sbortness of the time.
titis sliould be two years instead of one, and ia fact the clause
should bo mado to agre with the 24th section of the United
States Patent Act whlti is as follow.s -_

nMsrclt, 1873.
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IltSectionî 24. And bc it furtbcr enacted, tlnt any person vho
Il lia., invcnted or discovcred any now and tîseful art, machine
Imanufaîcture, or composition of matter, or any new and usefuf
"itnprovement tlterco4, fot known or used by oflîcra in this
"counttry atnl fot pat.-ntecl, or dcscribed in, any printcd pub.
tlicatton in titis or Pny forcigal country 1 "fore biM Invention
"or discovcry thercof, and not in pu<blic use or on sale for more
'titan two yenrs prier to lus application, unlcss the saino is
",roved to have becn abandoned, may, upon payment of tîto
tduty rcqîtired by law, and otber due proccedlngs had, obtain

Il'a patbnt therefor."1

Wue may tako it for granted tîtat no nation is more fully alivo
to its own intcrcsts tItan tho American, and the opinion * -ust
exprcssed may thereforo bu considered as aupported by that of
the United States.

Wc wiIl now revicw t he 7th section of out pro-sent Pattent
Act wlîich rends; as follows :

"l7th. But an inventer shahl not ho cntitlcd to a patent for
biti invention, if a patent therefor in any otiier country shall

"have be in existence in sucb country more titan twelvo
"montbs prier to flic application for sucli patent tn Canade.-

'g and if during sucb twelve months any person shall have coin-
"mcnced to mantufacture in Canada tbo nrticle for whiich sucli
"patent is after%çards obtaincd, su -h persen shahl continue Wo
b*ave the rigbit Wo manufacture and self sncb article, notivith-
standing sucb patent ; and under ny circumstances, whero a

"foreigu patent exists, fthe Caidian patent shail expire nt thnc
tgearliest date at wbicb any fereigat patent for the samne invenl-
"tion expires."

The intention o! titis section of tho Act is this : That wbere-
as itflias been legal lierotofore iut Canada te steal tbe inven-
tiens of foreigners, and ne doubt soute persons in the Dominion
have cemmitted sncb Jugal tbcft, wvu wisb Wo protect tbem (rom.
the consequences.

The werding of tbe section is of the clumsiest character for,
in flic second place, wlîere 12 monfis arc mentioned, if is cvi-
dent that it refera Wo a spice of ine the durai ion o! whicb may
bc anything less titan twelve montha, la fact not even a week.

The latter part of titis clause is ufterly unjuat f0 ouîr owa la-
ventors, as by it thly arc preeluded fromt obtaining patents in
those cotinfries, sucela as Ilussia, whieli ouly grani. tiiex for a
pcriod of ten ycars, îînless fhcy arc wilIing te sacrifice tho last
five years of tbeir Canadiu Patent.

In France a patent is only granteul for_1one year,-but is re-
newabl-- on the payment of a yearly tax for a total period of 15
years. Suc 'aId, buvî ever, the fax net bu pnid by as certain tirmu
the patent at once lapses.

In the generality of cases the inventer bas a botter opportu.
nity o! working bis invention in the country in wbich hie mesidles,
andi it thurlfurt 1iapipus that fl maliy instances nu ue iz made
o! a foreiga patent whcn ebtained.

An inventor wbe bas seurcd a patent in France is thus often
obligcd Wo pay bis ycarly tax te the Frencb Governmcnt in
order Wo save fils Canadaa patent frotta bccoming nuil and
vola.

1 arn o! opinion that tbe first part of ibis clause abourda be
obliterated alfogethier and la its sted tbe first part e! the 25tb
section of the Ul. S. Law be subsiitufed as follows :

"gSec. 25. And ibe it !urtber enacted that ne person. &hall hc
9dubarred fromt receiving a patent fer bis inyention or discov-

41 ry, nor shah! any patent bc deelared invalid, by reason of ifs
Il baving b un first paf ntcd or caused Wo bc pattnted in a
"lforciga country. ' 0l
and then the clause sbould conchudo tbus

And wvbenever a patent bas heen obtained in a forcign country
prier Wo the application for Lutters Patent e! Ctinada for the
samne ta'. ention, the Letters Patent of Canada ebtaincd therefor
shahl expire on the raine date as tho first of those previously
obtained ina ny other country.
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Tite Dominion nt large lias an interest lit overy dollar pos.
sesseti by every single indivdualt livitng an li, andi tierufore,
by titus prevcnliuig ber inveuttors froin ob.,aining rewvards froin
forcigu counatrics, site is oaly actinîg againist lier cîf.

The 481k section above refurredti 1 will be ,1 nite enougi t b
prevenl foreigncrs fronta comiîtg la antt c;aiîning daunvges for
infriageunent of teir patent rights, onl accotatt of articles cont-
striicled or useti before lte issue of suehit ",etîts.

In the tiext leller 1 %viil consider ',îIm 111h section of the
Act anti olter objectionasble clauses.

I ami Sir,
Yours, &c.,

C. G. C. Simsoi<.

B3ARRAGE ACROSS Trl1E NILE.-(Sc page 4.)

Titis ivorir, of wiiici M. Mongel w-as the raginer, w-as, s.ac-
tiotîcti ia 1843 ; il is bituateti nt the bonad of lte Delta, about
120 mtiles frotta Aiexae dria, 100 front Rosetta, anti 12 froit
Cairo ; i, 'as designeti witt lte object of raising lte low Nule
about 16 5 fI., te diseliarge aI that time being about 23,000
enlie feet per second.

The oiiginal design consisteti of lwvo dams or series of archies
witli arrangements for biocking lthe clianneis beliw tem. The
dams were to bc coanecteti by t roadway, aitd each was lo be pro-
vîicul aviit ait opening bridge anti ii lock capable of raisiag
vesseis front lte liever tu te upper waters. Tite enti of lte
Delta w-as te be defentict by i quay avay, anti titree irrigation
canais construetei, so titat when dcad low Nile w-as raisei 1ii fI .
biiere sitoulit bce 10 fI. of wvater iii thoem.

The arectes as shown ia lte sketch, wcre te be 10.5 ft.
sparts tue ltiekacas of lte liiers 0 fI. 6 ia. ecd, lte springing
being at itigit Nile level. A iock was t0 be hut at lte end of
cadi dam, anti immediatcly above it an opening bridge 49 ft. 2
ia. spart. Tite size of the iock on lte Rosetta Brancit w-as t9 ft.
2 iii. by 416 ft. 1 in., taI on tue Damietta Brandi 39 t. 4 ia.
b>' 410 fI. l in. The aumber of arches on the Roseita Branch
is 02, on the Damietta l3ranci 72.

The macitiner>' for dammaing lte arches consista of a wrouigi t
lion radiating slide doue, the ttvo lot-ver slifféning beams, being
holiow anti connectetl hy tubes, so thnt by forcing in air tise
entire door shouiti raise itseif.

Tite acites are budtid on a layer of concrete 111 t. 6 in.
long, il fI. 3 ia. deep ai centre, anti 24 ft. 0 in. at ends, with.
rot-s of 'heet pilimtg 29 ft. 0 la. long, and an apron of rubbie
anti coacrete 39 fI. 4 ia. long on tue iower sitie. The quay
walls anti 1o ks to b isiiariy baseti on concrete.

Tite t-vlole of.titse works have beurt exceute.d, as sitown on
page 4, iit flie exception of lte Eastern anti Western irri-
galion Canais, anti lte macitinery for raisiag the wvater on lte
Damidta Brandi. ThaI on the Rosetta Brandli w-as crecteti,
but te pneiimatic arrangement for lifting it b>' ils owa buîoy-
ancy was f ui flot tu atnsuer, anti lifting chanas wcreattaicled

When compietei te doors w-ere Iowered andth le ataer con-
sequenti>' rose, but on atlaining a dittereuce of level belt-een
thte upper anti lower avater of 0 fI. C in. the whiole dan.i begai
te give way, formiag an tire in platn, te central part descend-
ing lte rivcr about il in., a settîcaîcalt of the foindalions of
about 'TJ in. aiso taking place, anti one of lte arches cracteti.

Tite doors were at once raiseil, the ataer lawred, aindthle
expcrimcat lias not been repeateti, thse effect, of te obstruction
offereti by te pier, being consitiere i ail ltaI thse barrage catij
stand Repairs te te fouadations are beung coutauitly matie
turing lo- Nile, but the engitteers have no intention of again
atteiapting tb raise lte ivaler more tihan at present. Tue locks
are complueet but nlot uased, andti he gales are aow mucit os,'t of
repair, whitle in ortier to utilise the central canal its btd hias
boen 1owrcti.Enginecriag.

Wooo) 0CRPTiN.-WVood Carpetiag is matie of siats of o.ana-
mental sitapes, gîtt or cementeti upon a clotis backing. Tihe
-lats -r stripes of wo id, are of différent colora, anti.arranged to
produce ail the effects of tesselated fiors. mosaie .work, e.;
bcing abouta quarter0f an inchi lltickness. lhcy wilIlwear
man>' ycars. They are fiaished ici oil, anti fit togPther su tilit-
IL' tuat lte joints are as perfect as tiiose la inlaiti>vork. The
surface ltus pruduceti eauti terfure be seruibeti, 'wasiteti anti
oUled, --hctn inecicti, precisel>' like otiter floor,, matie of orna-
mental wvoots, whicit floors tbcy resembie ia ail respects t-vIten

ILIILWA Y MATTERlS.
l'RTITIOntS favirtinga new motive poiver for str,'et raiiwaysila

Brooklynî are benig signeti at ail the ferries by tousands of
citizCit5.

Ir tho total le,îxti of rajilrontts in ail cotititrie; 15 146,243 Enig-

i ish miles, as lias bc'en cutriputtd, i. is nol suirlriisng ltat
titeir mainîtenance, togetiier ivitit the r'ew conitruction, takcs
mure titan haif te iron prodîîeton of the~ worlid. Europe lias
48 lier cent anti A nterica 417 per centt or the wiîolo.

A TîîA&NsAz,)lî,a:survey, nmade jointly lv lthe Arzuntine and tho
Chilinn Goveraiments, le ives little doulibt of the possibiity of
maiiway comnmunicationî bctwccen the Atiantic anti Pacific. T1ite
lengtit of -nets a communication wvoul lie about i200 utiles, of
whicit ncariy 400 mniles are actualiy nmade.

A RAILHoAD 18 to bu buit fretn Pillsburg Landing, on lte
'1'enncut;seo river, Ilirougli the greast ceat anti iron rcgion of Ala-
lama 10 Birmingham, tite centre of the iron region of titat
State. Tite road wiiI bie 102 miles long, anti will have a matxi-
inum grade of 65 ft. to the maie, andi wiii cost as lier estimalu
27,300 dlois pur muite. Biraminghtam la a railroad centre, aadj
lience lte importance of flic rond iii conncling the southera
raiiroads wvitiî nutherià rivers.

AmEITUCAN RAIL I.Ml'otTS.-»rlie rail imports int tue Untited
States diiring lte elevern mionths ending with Noverber 30,
1872, trere 186,08.1 tons, against 200,123 tons ia 1871. 'rite im-
porte in Novemibcr %ertt very litret-,oniy 11,4 11 tone--but Of
titese italorts mure titan one-haif wcre, steel rails Tite pro-
iiti n of Amesrican ironi %vas doutless inuicit grenier in 1872

titan in 1871 ; but, ou the olîter hanti, there wvns a lurger con-
stption iast yesr.

Tro the Ntuw York andi New Ilaveti andi Ilartfurti k-alroati
Company ia accrediteti tite foiiowintg brilliant plia fur keeping
switchmtii awake :It is proposeti to htave lthe lever of te
switch in a sentry-iiox, su arraaged tat wiens the swili i,
open the door ii; shut and iocký (1, and cani oaiy be opeaed by
closing te swit.ch. If a train cones alnin wviite the witchit 1
open il is sure tb smashI te seatry-bo' firsi, attd lthe swili-
mati can oaiy save bis ]lie by attentiing tu i-; business. R1e is
flot likeiy te sieep much when trains are dte on itis irack.

Wias RopEtLÂiAxN.-blessrs. John anti Edwin Wrightt, of tîte
Llniver.e Worlcs, Garrison-street, Birminghtamt tave iateiy
completet wo very large endle'ts ropes, caLi bettween Ilîrce attd
four miles long. One is for te Wapping Tunînel of lthe London
and Nortiî-Western. llaiiway at Liverpool. It is 6,000 yards in
iengti, 5~ 4 a. ln circumfereace, anti is composeti of six si randis
itaving ten wires in each. Tite wveiglit of lte rope la 3-1 tons.
'rte otiter rope is for the Çowlairs Tunnel at Glasgow, at-d la
5,000 yards long, anti weigis 25 tonts.

AN IRON BoouraANG..-A. locomotive iateiy explodeti at La-
fây, tte, Irai., anti te .1ournal of dit city says, ttat a large ipieco
nf iron, tveighitig abutit a àituduti unads, tn tite bs, tpeo of lthe
segment of a circle, wvas projecled from lte wreck, and struck
te wali ofLeveriag and Aberaathy's saw-miil aboutt 3 ft. trom
te ground, going titrougi ltat anti a partition witbin, lodging
agaiastthie inàitie riorth waii, and piayîag sati havoc vili tIhe
cotntents of lthe offiee thi-ougit ulijeis il pasbed. Tite distance
fromn witere thte locomotive steood wds tltrce itundreti feet. The
course taken by tite mass of iron avas most pecuiliar-first up-
avard in a curve, going in a soutit.wester'y direction ttntil ithad
itasseti over te satv-inill, tiien suddcniy citangtag wl-4en acar
li grrmun i tu dir.'ctly iorth, andi gutng in a direct Itue titrougit
ltewaiis. The errabie movements of the -mass of trou can oniy
bce accounted for by ils peculittr shape, bcing not unlike lthe
b, mcrang ofthe Australian aborigines.

.trE:GtAN NArtaow GA&uGE IIAiLwtys.-AtIotiCr link in lte
narrowv gauge railway systemn of ' oTrway lias, been completed, in
tue Chrislia',a Drammeni11ne, t-viich tvas; openeti on 7tit of Oc-
lober itst. This raiiway i. 32 miles in lenglli, anti is connecleti
aI Drammen ivitit the 3 [cet 6 inch line, running te Haadsf..
jorden. 56 miles in lenglth, anti wli il making a conl nuous lin.t
88 miles long, besities lte branc tu 1lte iliver ruines at Rougs-
berg, 17J miles, opened in 1872, and anolier 10 the Lake of
Krodem, 16 miles. Owing tb tite exce»tinal dîffilculties in
construction, ihe Ohristiar.a-Drainaieu Railway lias ten lte
most exppnsv4 -mf ail the narrow gatige Unes yct bullt, in Nr
of i hs ttagtl lit fone 32 ilegs a mS50. aiFor t pioc
ofay. lgTh totalia fri thog 2 mieotvst 35,0.t aor lpeiho-
turesque country, andi wiil command a large anti yearly ineceas-
iag tourist pass-nger traffic.
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HIOWARDl AIR ENGINE.

We publisli on this page and the ncxt, views ot a new air en- hour. The inventor, howteve, claims te hc able tu reduce tho
glue lately broughtout in the United States,and which reccived friction to lb. or less in larger engines, and tu carry heats
a medal nt the recent fair of the Amnericn Institute in New high enoughi to realise a meanu available power of 12 lb. tre tirO
York. This cugino is the invention of Mr C. CJ. Leavitt, and~ square inch, xvhile expanding the air front one volume to
the inventer dlaims te) have rernoved the great objections that thre.
have beeau rged agaiust euglues of this chaus b>' securing a IReferrtng to Fig. 2, which is a vertical section-Fig. 1. bu-
comparativel>' higli working pressure, without heating thre ing a perspective view-A represeuts thre induction valve of
mutai to a greater degree than is doue in tire steam englue, hy itire air-pnxnp,aad B3 the air-punxp plunger. C and D are stop-
hcating thu air nt constant volune*wjthout irrcgular movement i valves in the air passage from the pumup to thre fire-box. Tire
in the working parts, and by fceding tbu fire automatically, air passage, as two branches. Thre brancir, E, luadi; tothe fire-
so --s to obtain an uniform power. Tbe englue has the liro-box 1 box, aad thre branch, F, is thre exhaust passage from thre Cylinder
dircctly within the cylinder and uses thre products of com"usti. of thre engîne leadîng back to thre general passage of wirici G
tion te drive tire piston. is tire cx]-,tuat port. Thre valve which opens or closes the

Thre following descriptionhbas refèencc partcalarly to a snail port, G, !.i actuated b>' a casa, HI, and a suitable conaectîng
engine only 6 in. bore, and 6 in. stroke runiling 1 5() re-votuitiont.. rod. I la tire piston of i% bot-air cylinder. TIhis pistorn la llnud
The indicator cards here publisircd weru also taken froiu tlîis with soapstone, and so madu that a little anaular space is ]oit
angine. The coal account while runnîng wvas ij lb. per bour. letiveen it and the upper half of thre c: linder, except at tire
The cardb wbcn worked ont give a powver of 9 lb. per square toi), wliere it Muets thre cylinder to form ait air-tiglitipacking.
inchr mean pressuie, equal te 126 foot-pouaîls pcr stroke on Tlhe lower part of thre cylinder is tlrickly lincd with soapstone,1the 6 lu. piston, while the friction brake sirowed 60 foot-poun<ls a., ii also thre tire-pot imimediately bclow it. 'l'bc exterior of tie
per working stroke as the power transmiltteul to thre whetul. liot-air cyliader la protectad frora thre heat b>' a cold-water
Hlence the friction diagram gives a mean of 4 72 lb persu:r jacket. The he-it, hovever, is no so intense but that tis
inchr. Under the above circumstances, tlierefore, tire engine jacket May ire dîspcunsed witli.
dcveloped 0.27 effective borse poiver, and the consuluption of 'l'le shaft, J, driveis front the cone pulicy on thre fly-wheel
fuel wasant tire rate of .1.6.3 lb pur effective horse powver per fA1att, operates thre cotl -f:ecding apparatus by an automaticar-
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rangement. Tise coal is placed in tise hernispiserical rccept- 1stroke. Wisen tise pump piston is ut mid-upward stroke, theaclo, K A semi-circular féed.bar, M, oscillates on a pivot, and hot-air piston crank %will be at the uipper centre, and thse liot-at each oscillation raises on its inncr end a small supply of air piston il bo at tise end of its tipward stroke. When tisecoal. A %vire brusis, N, whici lias a 1îorivoett1 inoveient, piinp piston arrives at the end of its upward strcke, the isot-brusiscs off tise coal thos raised into tise open mntit of tise air piston will bc at mid-downward stroke, and wvhen the puimpcock or gatc, L, the latter lîeing se enstruicted Oinat it comn. piston is at mid-downward stroko, the bot-air piGtoni is at tiseploely closes tise passage tn the fire-bex, botis when receivisig end of thse downiward stroke, bcing brouglit to tisat position bythe coi.l and wisen delivering it into tise cyliadrical passage in tise maotion of thse ly-wheel. Wlien the hot-air piston is at thofront of thie plonger, P. Tise plonger P, is actuated by an end of tho' uîsward stroke, tise exiaetl, takes place. Tise hot-arm, Q, linked to tue rod, R. When tise lire-box is fu, the air piston then descends to m.id-stroKe, wvlien tise pump pistonplonger, P>, meets so moci resistance as te prevesit its recîpro- iseginning te descend, thse cold air- fromn the pumip cylinder ex-cation. Itthen causes the beIt to slip on the cone pulîcys, a,îd hisanats, togetiser witls tise iot-air from the hot-aircylinder, thethus retards tise feeding. mingling of the cold and liot-air s0 far reducing tise temper-0 is n damipet îîlaccd in tise port of tise induction valve of attire tisat tise exlîaust valve is not injoreil.tIse ftir-ptimp. This damuer is controllesi by a governor, 'V le coud dlean air passes last tisrougi tise exliaust, freeingslsown ie Fig. 1, nnd %vlieh fi- driven from tise groovcd pîslley tIh surface of tIse valve and sent from dis*, se as to permit aon tise flywliecl shaft. Mosn tise (lamper closes, it causes a complete closure of tise valve The exlîaust closes a little inpartial vacuumr in tIse cylinder of tise ptsnp, resisting tise advance of tise full descent of tise Isot-air piston, andi aIse aascent of the piston, andi tîsos reducing tise pover of the cii- little beforo tise pump-piston reacises tise mnid-dowanward,gins.. ktroke, giving & littie compression, as shown In tise diagram,As the pump piston riscs, air enters at A to fil tise pump Fig. 3. Tisen, as tise pismp-pigton is travelling rapidly down-cylinders. Tise cranks of the punip piston and the bot-alir Nvaid, whilc the bsot-air piston is rising s)owly, isaving justcyllinder piston are set at right angles. - It follows tiat on tise passeti tise centre, tise air is cos'densed soinewhatby tise forcedescent of tihe punip crank to the lower centre, tise bot-air of tise fly-whe#,l, the combineti negative forceof these tivo comn-piton will have passeti tIse bottora centre, ansd will be at miti- pressions bping represented by tisat portion of thse diagram,
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: g, 5, lyig tu th, ktft of thu ueitrîil vurti,.al hile, tlus3 linu 1'ItUFEbUIt TYNDALL UN LIUIIr.Ireprcsentiîîgalittle more tlan lialf thcrevolution ofthocrank. '
IAs the hot..air pistoni rist. raîiidly affer )ilbsifl theo lower I îeecrament Engliblî 5,.ieittiiit and aiivesfigator, L>rfessor

(,etre th pini)fores he irreminig i itint th tie- uln Tyndall, lia,; fur tho firit tlîne, aî,peartcd lidore a ,c
potre Tthe pmrap fexasin the air in aîn ing noi fcies Yurk audience, amîd in two masttrly discourses lias opened a
ite [hota rpisto eXpiiisid, 0f tir minhefîm no t force serics of lectwts on the stîbjo.t of 44liglat." Familiar als we

tRie btarpso pwr,îprigmnrnu otofy are witli the aidmirable wurks -)f titis learned author, wu natur-

'iie v~al%.tu, A, id of bratss, faccd wîfla leaflier. To prcvcît, ally (xiJ't ted ait able aild eîîtcrtairîiltg disiuisitimit vit tlt;
the noiby fluttering of this valve, if is operated or steadied by prolilic iiubject lie liad selectd but v.c couîf, is ve %vero un-

Ja liglit steel finger, inanipulated by a delicafe calu and rod ne prpae for so excellent, clear and selaolarly an elucidation of
bown in tiflier view. TRie valve, C, oip-nirig wifbimi tRie Mi cs lementary principlus of plîyaies. lie fawtly Plt.e;d
Passage, id sinîply of bras8, and is accessible front fRic inside liglif in a ncw liglif, and, by his simple expianation of tlîcory

Iof tie piump by removing tlie seat. The. pump piston is packed and splendid cxecutioa of experimnents, illuminafcd, -with the
drilcw oui rau f e arevnitng a lionglit.fon hchbwith tRio ver> best oak.t.anned cul) leafliers, carefully turned brilulic of bisugenî. ovoean tie adzzolingrt. rrawic iand fittud, and is statted te require no atfcntun-beyond being I saîatr0 ertt st. Ropesr pnoi

luibriktcd-fur long lieriuds of tinte. Tite valve, 1), is simply co'u'ns an mtReo rd egree usofI h prefesoruredall'ncLur
a damptr val',e, madu of ligbt Ilussia iron, and neyer bas te ouasadterpdsqec o rfso lnaibItue
jbe air-tight. If niit secin, at first bight, that titis valve PTv nt Our giv ing tlrem i erbatian, but thie muost interusting

I wold eaune ucrieatd b>tli exiaus ai, bt itmus b~and sirilcing portions wvili bc cartfîiily s,.lected and prcsbentedl
tRied bieUM a ut ufiais u as tuli ashus our, bpac il admit. bn aluin ltie favor with
considered tift tlîe cold air strke titis valve on it way f0a ulya u space wil adit. n alion ut3 t]a ia.~r

the irc an thb adudtRte radiation froin theo valve itscii, tvtieihiis books ir Ut,,: i hk ui) u lur
ktet-ps it at bu.Ri a mioderate teiperature f lat it is tound neyer , umsances wbicli brouglit about hb %. isit fo tI.,. Uaitud k;Litcs,,
to overlieat. foîn onstituted flic infroducfory remarhks of tlic opcm'ing dicourse.

The ackng êtid mot cuveien is he ommn sap- After briefly -lancing at thie birfli of science aîîd in a fewv
sf.anc ,as.kirg. Tite cylînder buing; open atthe top, itus ver>' Lmifrd uponisir Î pula1t proat'O t litu ver laea iîaaiug. Th
.onvuvnitrat tu apjaily a sinail portion of taliow, or fallow and amit e tipon Lic saî,sî; 5  t b,tuia i stat ur lagla iiio i .ding Itrig

LLbeesa., ui.aauiiially. The jaci.ng us kicpt screwed down aiinectthe s o iwthttat, iac o iuft Igi t acre
by nîeans of a fulluwver ring turntat %vith a spauner. TRie en- lietiyas ic htti-, iib rry fLIt %r

ginsi pro', idted witla kitlf-uîl,:rs, %vieruver practîcable, and rtfleted r out îalisied burfa,t.saiad fiat fia, .utagl.- ofi jîaid. it.c
bLing transp)arcent they ned ncvi.r bc allowed tu get empty. waas e, 1ual to the angle of rtfluutiun. TRaib knuivkd(gt -. on-

Fig. à show6 tie uard of the but e> lînder, flic exhaust end stitutes oir sfarting poilat. Tu lac sourut, of liglit .0b,,E mpluycd
uta ic lt lamd Il.seal aiuwsound er uar duringftbe cxlieriunentb attemaion ab a.ked, auai aff'.r altcdirîgbe;ing vi th utbn.TL çl iosPud u qur fla teth cneration of hieat an<l ligiat by comiiabaîbtoun Prrufc;sormnul. If 'avili bUc ubtiervud tliat the engliue goes very Iigtitly f0dl ruh oehrck oitwi,àbigattidt

ut er flie dend ucnîtres, amîd tîîat tlie preshsure contîinues to risc Irltogtherplso .l cokeai pitse , 'liica bing awhte liendt.until flac cemtrc of tbc htroke is reaclîcd, wbere itattaius near- ti les cofaes t.ais veai ?.ty guposed ainefi a wintaebetl20 IL. to fIat, quare rui a rubsnt umaîreedeuted in air e.1le~ onsfi el upsiitefrtiîtne
gic.Tlic g c l ics stucIb h ie bttn whên. thie tick ire 'aras employed, tlîat we iînd permitted the

confined air isatflîat time passing front thccold pump trougb action to continîu(, tili one liundredi grains of zinîc waen- con-
ftic lire and int o tire hrot cylinder wifhout change of volume, sttmed, tire amounrt of bieat gencrated in tlic bitfry wvouid Rie

and~~~~~~~~~ ~~~~~ csqîîtltefîlîrssici oatiîd ifîticapable of acýir-.fo numerical et pression Lct flic attion o
'aViOl, of th i stastre etehtclnewlnt( cont nue witu titis tiiin wîre gluwing uunfil one liaidred grains

trs ure airv i, irnsprpodtion tue thiofn cylnder The lc f zinc :are consu cd. Womuld flic amount of Il ai generated inî
prure iramnt Fi. iDbo prouoriDl te icas ofv2 reccEr T, Ilie baff r>' be the same as Lefort: ? No, it would bc I. s, by tire

to flc t id of flu ac .mp strok.e. Tilt! à.tinosplieril line on thie preriçe amnouint gencrnfed imr flic flin wir.ý ouftsidc flic batfery.

riglîf lauîd ndau of titis ding.aaDi shows fle icfme tilt; timp is lit f ef, l'y ad Jing tlîe interna! lie if te the e %terna', 1WC obtain
tlîowig ir lirug th potx. it must Rc uuderstoodttîat for flie ctibustion of onD litindre 1 grains of zinc a total i% hidli

th uipbrk i oputdn temdleo h clne neyer varies. ilere, contimuued flic speaker, 'ave have' an uRlus.
stroke, niidcoise:qucn*y filc resistance of tRie pump is aimost taino h osatli hti hsu;ntr ohv n

Ialways ovcrljalaiiced Ry fRic poiver of flic cylinder. cessint -ubstifution, Rut neyer creaitiý,u.
Fig. 5 is a stress, ditigram, and is t-onstrue;ted as fuilows l'rofessorTyndali tiiem nddcci sonue fuirtiier rcmark- regard-

forc cxet,.i bytis presureon lic aincylider ing tlîe elecfric liglit, saying f laf it .ruîild comistif utt fthe mode
Tur h ilk bitu,.i lutgi o it ;;irihu c <fi'immination for experimtrîtal lîraossaîd iaufihag tlic fat

fra filat toank tis. of vil o fralac riia vi, flicntrlda it:uu tncbehat, duriîîg flic intense gliv'' ofth fi aibvri, flic clu failud to
and ti, top bati.offa ,.aak ai imafL c.wn The ýitat- e . the coke points whetac flhC liglat isstied. Titi ,, lie tat- d,1af thend d, flac b t..ic Sint Caitru ofl n tnc. Th st resistne ti îi,. fille- tut 1,)ii-riail ubcr-ativii offbe orgran, or ;n other ivurds,
e(of th ua u bvin fc Thur,. bur of fain re se a on - tht lat flue cirriiinfcrntial and central fa3s ]lave not fth-) saine

cecds the pua'er givecri ouf .&ithat insbt.ant (ruje-.ts un tRie let flic- lo illsrt ymnsefaImteunbnpiihi

offRet straiglit lirc aid i6 tatiavu fume. lbupumup cnfrcsat, h airy v projectedoun flac scrc.,n. Ti.,. lina,;e 'aa faint

ftic revoilution beta'aceià tilt cýlusing of tht port, G, and fthe rnnd A inuilar tfi,.et is ç,ruduued in tir- q.>,, flac blia of
lowcr ctntrc oifla h. rai.k. Tht; rtaniîaing part offtlie revolu- a.fb fl1rfn ia ulimff abryti enfo
tien, tec , frotn fRic toja cciti,, fe flic lifting of flic valve, G, îs #- 'î'îî retinal image of fthe carbomu.

pasv.Tiae dùtt,.d hiraes show .. ac uffctf causcd by elosing .Ttit oreticali tfect of fLac cye wec alludtcd to-ifst .ai

flic port, G, %% ULn fia , . liidt is art flac but toum btroke. If 'aill i-, ynt flrnty al.oa.avnfsaaa boif. lî
RrL obs,.rvqd lirt iaf flu pi'ar vifla tengine is puositive for u sin part-wvhida, said flit rliacaker, ,.aused ian umint.nf
ovtr tii c-cjîaart,.îs vf flac atrok,, andl flat tRie neugatîvu power f'rman palSpiîrto sa.) f.af, if afi' upltiuian s,.raf Iaint ant

us 'crysma'a.T!.' tu if ib fliat filc cuaàgi tre ruas vecry b"tcary instrument so fuill offaulfa, L, 'a'vrld rutcra if a'af!a flie seii-
witb n liglîtflfy-wbccl, and is easy te starf. est censure. ltcferriiig fa flieI rPROP'AGATION OF LIGHT,

ANEW SrîE.vM.SýTre;:mxC.ScnrK.-Thbrc wns a :argcattendance its rectilincal nature ma' lic sliown by flic simple experinient,
onf tua' memuabers -if flhe United '~I',rvire lustifuiti iirit Whlitc of allowing tRie rays fu pais fhro.ýgIi a minuîte orifice imito a
h anil-varil ra'ra'nly < 'alinir-il Ellint in fia- rhair), 'alicir I.triunud diaunbcr, ivlîcru extctini objects 'aili bc projectcd

(''pti , W ltremnrr il'-liva'n,'d a larfuire upon a ncw sfcain- reveýrseal 'i oit a scrcmi. Every stratglit ray jiroecdtg irom.
sueering serew wnarli lic bas rercnfhy invente(]. The objcf of fthc objeet stamps its cciior upon fRic !crcen 1 and flic surn of ail

lui sccWis o ff~cffli tra ugauî ua"oovingofn sîi, ad flc ays formis an image of fthc object, winuch is seen invcrted
if ciaiîii'. fe0 tifis wîtiiout ftle neccssify of liea liway. Tie b ecause: flic rays cross cacb ofbcr in flic aperture. To expiain
invcenion 'aras desc'ribed iii actail R>' Captain Brcunncr. t iis tact, flic lecturer made a small perforation in a 81heci oi

AT' c..ornes otlî" conc aision thaf fli malin cause offthe finfoil rtrefcicd Rcfore ftic liglîf in lits lanferru. A sinîgle re-
decompositionuof eggs s ftie prese ice of siali organîsinswitcl v-arseal, thiougli blurreci, image offthe carbon pointbappcaci on

Iinit Lave iorincd ii flic cggs whIic in flue oviducts of flt fuwl. flic scrcen. à, second aperture produced anoflier image, sevelral,
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orifices a nuinher of imagês, until if the foil bc removed alto.
gether ail t1îc;e bright figures rua togcthcr and combino t0
fori the cirel-i of clear lighit.

ILLUSTRATION OF A LAW OF LIGUT.

'rhe law duit the angle of incidence iii eqjual to the angle of
rultuctîil was exiriraentally illustrated by the, stmplu appara-
tus shoin in Fig. 1.

à kitraight lafli is placed as an index perpendicular te a small
anirror, A, capable of rotation. The beara cf lieht front LIhe
lantern is neccived upen tlhe glass and reflected hack aleng iLs
lino of incidence. Tlo index being turned the mirror turas
vvitl iL, and at cachaside cf tliu. farmer the incident and the r,-
fitccted boamt- arc seen ttacking theansel ves through the dustuof
fic room. This ds.vice enables us aise te ilîtîstrate the law
that, whcn a mitr rotates, the angular velocit>' of the beain
rtlecting frota iL is twice that cf a reflecting mirror. That is,
r<.ferring te eut cngraving, that wîîile the mirror B3 passes
froan the perpendictalar te its reprcsented position of an angle
of 4,"o, flue beains diverg- te aright angle ur 90e. This isshun
by more inspection frein the position of tho index.

Passing te the subjeef of
itEFiAC TIONI

P1rofesser Tyndall gave a short historical sketch, of the course
of inquiry into the phenomenon frein tlîe year 1,100, by Jllia-
zen, an Arabian philosopher, te flic firsf discever>' cf the prin.
ciple by Willeberd Snell in 1621. The bending cf tIhe ra>' in
passing frein a thin te a dense nîcdiue 'vas admirabl>' illus-
tratcd by the apparatos shown in Fig. 2,

t -t. lettarer observing tlîat lie prefercd te produce direct opti-
.al proof rathier than ask fthe audience to believe facts frein
ch1alk lines on fthe blaçk-board. A cielrve2sel with its f wu
bides cf i.lear jýlass 's partially fild with colored or furbid
ivatur , A is a rnuvale intliucd rnîitor wlîich may bc placed
at ay point un tht.- î,eraçlicry cf thu title, su as te rcfleut a
beai cf liglit frura thîe lantura tcitlit.r petrpenditularly te the
svirfat.c cf tie natun uc cbliqjtely, ab ruz.resento-d. Striking tIse
liqîîid petrjofadit.ulanly tu ith surfaqc, the course cf the ray 's
blauwn in a briglît - erti, 1 line ia the watui, su that, iL is unru-
fmactcd. Meanwhilc the beam liasses ulîseen tlaiigli the air
abuvc the ivater. LaugbiDgly ubserving tlîat bc iras net ad-
dis.tçd tu the sinail sice cf binuling, Proussor Týndal1 lit a
ciga and iiTfed the sinuk,. inte the siau.e B, iviien the track of
thc %a boutait tlcarly apparent. Muvang the mirror A te the
positiona huin an the cut, the beam ,as causud tu striko the
liquid obliqucly, when refractien wvas clcarly produccdl as re-
prescnted. Snell'a discovery tliat tue quotient (the index of
refraction), obtained by dividing the sine cf tho angle of inci-
dence b>' the sine of the angle of refraction, iras always a con-
stant quantity for tic maine mediumn, whatcvcr the c.bliquity ef
thec raya nay bo, was thon gxapliieatlly dcscribcd and rv;ferred te
as one cf Uic cerner stones cf optieni stience. This was ap-
plicd by Descartes te the

aPLAnÂTIOlI OF THE iiAiNfOW.
The bow is scea wlica the back ia turncd toward thac sun.

Dtaw a straiglit lino througli the spectator's eye and fthe sun ;
the hem is always scen ut thec same angular distance frota this
line. This mas thie great diffienît>'. Why slîoold tlehe ob
always, and atall parts, forty-onc degrecs <istant frein thislinc ?
Taking a lien and calculating tho track of ever>' ray through a

main drop, Descartes found that nt une part uilkir angle the ye
emerged from thu drop tlnuust liarallul tu caJi uflier, being
thus enablcdl to prescrvj their uuteîîsity througlî long atmos.
pheric distance, at ail other aîîglvt the rayb quitted th,. drui>
divergent, and thro&igli this divergeîii-, butinuî pmradktally luât
to the eye Tlho particulat anigl.. lit rLf..trud tu %as tui turc.-
going angle of fort>'- ne dogmees, whit.h obsurvaticît lad îîruvecl
to be iiavariably that, of the rainbow.

Newton's experiment wvith the pîrisan w'as theu dus.cribud, anid
servcd te introduce the subjcct of thcý

i'ueHENOME OF' COLOa.

Varlous veil knuovn exiieriments wvere mcade ini the atialysis and
syntliesis of light, liruv iiig that the çulurs of a t;lîettrim ina> bc
squeczed or bleîîded tuguther by the aid of a leus ; hait, an
image of the catbon pouints, wçltence the lighit issues, mîay bu
built up) frota thc ç.îlcrb of thc. î,,eutrtiin, and that, iii virtuc of
the persistence of luinnus imî>)ressuunis upon the retîna, the
prisinatit. colora rnay Le imjxed tugethur in the eye itscif, tie
impresbion of w hiteneis beiaig the resuit.

DSPERSIONi

i, tile drawiig ont of a whîite linoanto et speetruin. Newton
suppjuaed that rtfractiun and dtbsçîersîuai %vurt iiiselareib!e, but
Dulhund bliuived tlaat, by -urubinjiig tsvdilerentkaa. uf glass,
culors could bu çitiugîitibhed titili leasiàng a resîdue retrîto-
timn, -... lie templi cd tiuas resid.aeîn tic consbtructu ,facliro-
matit. lunseb. This point as illubtrateud by tlirewing a ici
thruuglî a priant f watun arad ni orkiuîg %vith a pointzr the po-
sillon of tL. bpetiur oit the suneen ; ien, by addiîîg a prisin
cf glass, a whlite iumage %vab prudîîeed, winch, compared witlî
the point aîotud, was âtill considerabi> refracttd. Ti'îe refrîe-
tien and disp-rsion cf bisulphlidu of carbuîî, as 'coîpared witli
wýatÀer, was alluded te in order tu bhoiv tli great exteait and
richness cf coler cf tlîe spet.tra cf the furia. r bubstanuc.

WiIÂT I5 COLOILI

Natural bodies have bltuvtred ulpon tîjei, in the whiîte light
cf tlic sun, flhc suin total of ail piosbible colots, aîîd thuir action
is limitcd to the sifting antI appropriaiing freai this total the
colors whicli reall>' belong te tlîern anC reîecting iliose wlîîch
do net. The portion zejeuted gives thecin thuir hue. But what
is black ? Tiîrowing a brilliant spîectrîun upen the scrcen, the
1 cturer jlacd a l>iete of black iîubý -i in ,tucusslon in tlîc dif-
feren colurs. It quentledi ail, aud -oiiziuquently blackness as
tlit rcsult cf flic absorption cf tIse c.enbtituents cf selar lighît.
Taking a second piee of nibbon lie helul it in the red portion cf
tlîe spettruna , iL appearcd as blatik as the first picct. Ile thcii
muvcd it aîlong ountil il reaelîed the green, wlîcn it, appearcd of
a vivid hlad. cf thiat wcur. irouc tise ribbn abisorba ail
the red and >elluiw l lit an&d oifurs mac darlkncss tu tlic eyc
,whi1e it ret te gnetn and blut blindes, appuaning of its pro-
pet hue. The sai vva, siniilarly shia waîh a ted rîbbon,
1% hich absorbcd thie greea cuur and rejectud flie red. W% lsy is
it that on luukiiîg at ubjeeýts thruu&hi a red glas-, ual arc tingcd
ivit tliat hue;? This nas a.,swered by passing tic dispersc
rays tlîriugh su(.h a <,ulured glaesbwîc thu spectrum hoîed
nothing but the red, ail aLlier tints buing qucnciaed. A bîine
glass allowcd bl tic, indigo, violet and green rays te pass, and a
yellew glass permitted only thie traîismissioa of green, yellow,
oi ange and ted. A very beautiful expuiment was made wiuli a
solution i>f permnanganiate cf putash, w hviidi in a vcry oxquizitc
purpie and tialike the pulre tone; of tisat, tint in tic spectruin.
Pas>ing the liglît tlirough tic lorism cf tivit liquid, it wais found
that nuL utily thîe îurplu but the red riys; wecaliowcd te pass,
se that by the mixture of these colets the unusually beautaful
shade wans obtained.

B3LUE AND YELLOW DO SOT MAirL GREN

but white, as the>' art complcrnontary colorb. Wlîy is it thoa
that by mixing chromo yullow and Pruissian blue wc ubtain a
green pigm nut ? L vras shown in thic course of tse abeve ex-
pcriînenfs that a blue glass perînits net onl>' Lue blue cf the
spectriat te pass tlrouglî it but a portion of thcadjaccnt green.
A yellow glass, fhough cutting off tlac biue, aie allows thc
passgccf the gren. This ina> be cxpressed as follews, rcprc-
seating tlie colora b>' tlicir initiais, those absorbcd bcing ini
italics, thus: Blue glass, R, 0, Y', G, B, 1. V, yellewr glas, 11,
O, Y, G, BI 1, V Nowv combine betli glasses , togethler thcy
dcstroy ovcry celer but thec grecn wvhich as expermment, provcd,
appcarcd sîngl>' on the screcu. Conscquentl>' tho bInenudycl-
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10w powtierg %iîen niixcd to.
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ouiy celer to wiaicil botia are ..- ~
transparent Tu bleuding of
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rucrabie Contrt tieUt,, refr.aaag- V. -
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andi distaîiguisit tie MuîIlttde ~~-
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0ur illustration of the aboya
reaîia ii ~aitt> s f ront Frank4

le.iie'.n. it is al coatrivane to
iiiise ani iower, in suspentict
anti IlurPuntiutr line, ai largo
ajipî froua oulit water-I'ete tO
:another, anti iaol iy disgicnso

%v ifi t'e oid f'asiioli'd locks.
liy this des'ice, vesseis of

1,200> toits c.triyinig caîracity
art' 0o lit. r.iset antgi iowc!rcd
:tuu frett, at Ltiçjistezî, te ovcr-
*.1 lt i e. laift the fat til atît

r1A .- t.i tri L.&A-s laita attît
elrairt" la (lie sîpaLc o! Itt ti t.*

aaa th'utiis st%%l tig livariy
two days iii tire tigne ofa shipî's
v.oyagt' front tite Eaçt to (lac

'['lit' %vmting or pasisg oif
trater frot tire laupc tu libc
Ittat r l"-Vel as ;îri vuliti-t, fter
ta.b of tiause suapermenoa lot k: ter
<'ictatoit, mil, tt'rtt. ilais iVîO
b,'ei '.N I n a wciil--oil' hiap

%v.ill aie raisett as the~ othur as
lovert'd, amti ab, suaicli '.'atL'r
carrit'd up as lu, brouglit iwt

TI-. a I'ling Z 1- -1, ' -gýri.
d. t.. rt bi;. . ail tiîe. forM.a ut

lii' Il.v' n .'a , r lie. jtA..titn-
iatr..f u %iurig n,k liate r%,,
X% Id. t, , ., art' maure or
S. M-nalt r. ý. -'. taal, ani tue

TI, il 1, si forni fins illiastrzl-
taouaias tua sinigle cicvjtor

rui%."i andtî loi'. reta ia fie uwui
slîift. 1Ciliag mspenati lay
me'aais of rant'nroaaiv irc cablca
past,ing oiq:rljatailt'3'aat oe endi
of wlaicisa :re ivcigit.q flaèt in tilt

agrmg.itu cijual the ' wciglît of

VTEW OF THE PROPOSEr OVER-GROUN1) RAILWAY FOR -NE% YOR~K CITY.
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tho lock, fulîl of water, ivitît the vessel floating thetcin. Tho THE PROPOSED GILBERT ELEVATED) RAILWAY IN
power to start this equipoised mcchanism from its state of rest, NEW YORK.
and to ovcrcomc friction, is so inconsiderablo as flot tel requiro oe otn lhsre rmas hchwvrcneln
comment. ocotn thsretrmas ichworcnnot

The inventora arc Horace H. Day, of New York-vhose they may ho tel the passongoe who use thora, cortalnly cause
nu.mcrous devices of elevaters, inclined planes, etc., to cheapen a good dent of annoyanco to the drivera of other vehticles ; anti
the cost of the Niagara Ship Canal, are kuown to the country-fotcnn i hlomtvegnepulgadsorlgI
and tho eminent scientist, ProfcsFsr Samueol D. Tiilman, of po otn ihlcmtv nie uln n rîsîng ar
New Jersey, now, and for many years, coanected with the the midst of their public thoroughfares, our enterpr8n mr
Amierîcan Instifuto of this city. ienu cousins are now about te utilise tho air abovo their hoads;

By titis process it ta claimed by the inventeors that $8,000,000 for transit purposes. Not by menus of balloons, or other
can bo saved in constructing fthc James River and Canawha
Canal, Va., wherc it crosses the Alleghany Mountains. They aerlal. machines - the practical adaptablllty of sunob contri.
also believo that they can reduco the i*xpcnso of constructing vances romains yet tol ho discovered-but by menus of a rail.
the lnteroeeanic Canal across the lathinus of Darien by frora way elevated upon pillars above tbe roadway, as sliown In our
$30,000,000 te $50,000,000. engraving on page 13. The idea iii not altogothur unknown

In this country. It was once soriously proposed to make a

HIYDRASTIS CANADENSIS, OR GOLDEN SEAL, AND railway on top of h arches whichi formed ftic arcade formorly
ITS ALlKALOIDS.* a( well knowa to Londoners as the Quadrant, contlnulag the

covered avenue from Piccadilly to fthc top of Portland Place ;
Dr. Van der Espt bas recently presented to tho Royal So- but we presumne that the accme wvas abandoned bucause the

ciety of Medical and Natural Sciences at Brussels an interest- fîrst-lloor storcys o! te bousea 'would have buen rendoreti
ing miemoir opon tho IIydraetUs 6'anaden3it. This plant, kiiown
aiso under the naine of Golden Seul, is as its naine indicates, almost tininhabitable. An acrial rallway for tlie convoyance
a native of Canada, and btlunigs to the order Banunculacem. Lt of Ilglit gooda la baskets alung au tondlesa8 %vire ropu was pro-
is fthe rhizome, whichi is yellow, lactescent when freahly frac- jected somte years ago in the nortit of England, but, a far as
fured, tortuous, and composedl of acodose, fleshy tubercles, we are aware, has nover beon practically sdoptud.
furnished with numerous long fibres, thatisa employed ia me-
die'ne. Two aikaloids have been. found i t if one yellow, The rsilway represeated ia our picturo ta luvented by Mr.

berbrino theothewhit, byraste.Rtilas A. Gilbert, who is aise the inveiltor of the 1.luvatud
l3erberine, whih is aigo found in the bnrberry, calumba pnacumatic Railway, and a company for carrylng out Its de-

root and elsewhere, npp,.ars iu the formi of smaîl concentricsîîy siga lbas reccnîly liea incorporated under u Act. of the 8tatu
grouped prismis, or clear yellow silky needles. lta inodorous, Leiltr f New York. £ho plan, raya un Amurleun au-
but possesses a persistent bitter tasto ; it is slightly soluble thc..rîty, mines great strengil with lîgfuots and beauty ut
la culd ultcohul or distillud water, and perfoctly insoluble in aî,bitvttura1 design, and 18s so arrnnged asi to use steara ao a
ether. WVith hydrocliloric acid if forms a sait which crystalli . motor for pssuguri; and the paicumatio dîspatoli for parel
zes in slender ycllow nouilles. trafflo. lThe railway iia clevatud about 24 lt. ubovo te Middle

Hydrastine crystallîzes in white shiningfenr-sided prisuis, of the street, and restat on arches, whîch are suppurtud by or.
whîeh loge thoir transparence upon desiccation. If is very nameatal coluni plsced along tLe lino of the karbiâtouug, ieav-
bitter and pungent, and provokes in the mouth a feeling o! ing the foot pavement and tho roadtway clcar fur ordiaary
numbueas whîch cause's it, t bc employcd la America as a local fraffic. The tulegrapit wires are te ho carrlcd on the arches,
anziesthetic. Nearly insolubîle in water, if is freely soluble la and the columflssupport thgasligts. Iti1sclalmud that thelat-
alcohol, eCher, cliloroforra and benzine. As the st three do ticed girderb wlnc,ti support the railway will flot luturferu with
not dissolve berberiue, the bydrastine may ho easîly oxtracted. tht, lîght, and, that owiag to a peculiar construction, the uiu
by frenting the powdered rouf ia a displacement apparatus of the trains will hardly tic noticeablo. 13y meatos ot 8creeint,
with cither of those solvents. The proportion so obtaîned !s tho herses ia the street below will ho pruvontud frora tseeng
about 14t per cent. the trains. Tho railway will ho locatea on bothi the east a'lu

la America neither herberine nor bydrastino la prescribed, west sides of the city, and will rua front the liattury f0 Barilem,
but a crystallino substance known ndter the namoe of hydras- that ii, the whole length of Manhattan Island, anc la expected
tint which is said te, ho a mixture of hydrochlorato of herber- te, eost 700,000 dollars per miiti.-Uraphic.
ne and hydrastine. The purity of titis productdependsupoa _________

ifs mode of extraction. Among the processes indicated, that
oftProfessor Wayne is the most simple. It consista la flic NOLAN'S RANGE FINDER.
maceration of the powdered root of fthe golden seul and dis-
placement by eold wster. The produet is treated wlth hy- Our illustrations of this new forma of telum..ter will hu inte.
drochloric acid, the precipitato separated by filtration, and resting te Canadian marksmen and f0 othors. They are front
washed, freated with alcohol and left te crystallizo.

The hydtastin appears under the forra of yellow acicular Engineerng. The following description o! It ta t.akeît ftora a
crystals, withor.f aeid or allialino reaction, and yielding upoa pJamphlet recenfly publi.,hed by the invntor. The ekotclh,
trituration a clear yellow powder. It ts soluble ia boiliag will supply the duficie noies in the description.
alcohol, insoluble la cold nicohol, ethor, chloro!orm, spirit of Teifnrrag-ndsaewocdeîrtlyrii
turpentine sud distîlled wafer ; but these various liquida ne- Eat; Th t only dllrneîceil arLeo thed llowaoly o nr are
quire a yellow tint and contain bydrastine. t a fli itonî, ofleice bnrorsnoot the fll o tie pair are

lThe rhizome of flie golden seal iana bitter touie arz!.agous to tot the a rîiti or thf e ra rroîr. n itefgrii r ne
calumba. It is administered ia the forra of powd.-r, la doses *îeInîurrnefîdrabmd ovrldpîdnl
frora baîf a granm te a grant and s haîf. lTe hydrastia lapres- of muaeit, t tho fideripnygivaoîl taL o!raîgep-dtlJr
cribed la doses of front five te fifty centigrams. In larger doses of- ukt itteasrpingvi atu fartg-li:
flieso substances set as laxatives, siraalarly torhubarb. Titis eujapto'I te, the stuck of a 8nider i ifle ; if consista of a sexîtant
latter cffect, in the absence o! any cathartic or irritant princi- and of a mclianical calculator ; tho sextant lit, on onaside of
pie, M. Van der Corput thiaka would ho due toi a kind of iu- the stock of flic rifle, flic calculator on the other. teu sextant
digest ion, or tho stimulation o! fhe meelianienl action o! tlie doos liot resemble flic oroliiiary Iut.ket bextaînt ifi coiisist3 oi n
digestive organs under flie influence o! largo doses of the drug. bfouft tel. plate, about ' ini. 1olog andt Z in. 'Hîde, to N011%.1 15
Theo affections for which iltla statud itydrastia may bo beau- acrewed a miro or ; a tanîgeat tcrew nsovea on flua plate a 8tcel
ficially employed are flioso conccted closoly with ateny and limb with a second mirror attaehed.
incrensei secretion of the mucous surfaces. A decoction for "IlThe sextant plate is fisirenod wo n stock, roecsed for the
externat use is prepsrcd by boiling fhirty parts of the hruised purpose, by iniges, and sbuts situff-hox fastiloit, naaking no
root ia tive huadred parts of wster. change la the shape o! ilie stock witei net iii use. 'ihue dit.

Iator reecives fhe base in liaces, but gives titoanswer In yarois.
"L'UionPbaînaontquo" vl. iii, p 32, fomL'UionA faîpe graduaieli in pures ndi a pair of Tlts wvill geL tlit

Médicaon hraoYqo"vl iiP 2Yfon"'no ranige in lcgs than half the lime oceupiod by a sinîgle ride.
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IlThe infantry rrange. indcr bas beea tnied before two comn-
mines. Tise finit was ;îeld la Novemnber, 1870, and consisteil
of major Kirk, fIlet iligalanders; Captain Claapman, Deputy-
Instructor of l4ýuktry ; Lieutenant Cr,Žagb, 42iid Iigis-
anders.

Il Thoe chie! trial in tlaie case was a match betweon tise instru-
ments (%workcd by privato soldacro), againgt six picked judges
of dIstance, at ranges varyiuig from 500 f0 1000 yards, the dis-
tances belng taken on infantrysoldiers.

Correct distance, li-
,fanlry,........
Error0f ane

Oindor..........
Error ef Privato

spiliman.
Errer of r:Ivato

Read..........
Errer of Private

Camnpbell ....
Errer of Private

Ilugan ...w ..
Errer of rivato

llamnuill ...
Errer of Privato

bMoDonald...

IlAt wToolwich, in July, 18'l, tise infantry range-fihadcr was
tried bcfsre a committee, cOnsieting Of Colonel WVrzy, Royal
Artillery, C. B. ; Captain Glynu, Royal Brigade ; Capfain
Fryer, Rifle Brigade ; Captain Noble, Royal Artilcry , Ca1 ,tain
Rawling, 48th Regiment.

ilTbecjudging party in this case di.] badly, because they bad
to guess on fixed points instead of on mcn, to, whose uniformns
they wec accusfomg'd, tîseir errnrs nt 9 ranges were, 0, 20, 40,1
45, 52, 70, 116, 150, 275. The averageoerror of tise range-findcr
was under 15 1 ards.

Ist trial
About 900yardsý

2ad trial.
A&bout 00 yards

3rd tria).
About 600 yardsý

4th trial.
AboutffO yar-dsý

5th trial.
About 750 yards

6tb tra.îitial. I 3 bits IRomainder over. Teo hîgh.
AboutffO yards ý 7 bits Homainder close in front e! target

i j I andi te right.

About 700 yards

Total Bits..

1 hit

1 bit

0

flomainder oeor target.
s hits !Somo short, aoane over.

4 hits

14 bits

2 bits 16 bits

G bits
15 bits

Reanainder aIl orer.
Sema ever and twço short.

All over.
Rtemaindor close to '.argot, loft

target foli down, prop knocked
away.

Remainder ovor.
Reusaîndor round target.

Remainder over.
Rausîndor short and close in front

of target.

2 bits

Remainder ovor te ftic rigit very

liomaindor about 20 yards short.

Rougit Tablefor Pi.aeiice toilh Roller.

Tape.

50
50
.50
50
50

First Angle. Second Angle. Range <noarlyl.

30 1910

97 1146
90 400

_ _ 1_ 3500

9 53 30
90 692300
21 23 M60
41 il2400
47 I2200

Tape. jFirst Angle. Second Angle. Range (nri0ly>.

50 50 912000
50 35 4 ~ 1900
50 4091 1900
50 30 61 Iwo0

_______ 30 2 1700

100 80 10 2292
100 61 9 713M
100 37 3 3820
100 84) 20 2292
Z5 90 O 5730
25 97 73 1910
21 32 I 13 5

On the low figures to, the left of the cypher.
f0 80 12 1050
50 -90 91 1440

100 37 3 1130
25 37 w3

A newv class of trial was hiere introduccal by flring at a
%vontlon firg t, IR -'r3 ft, ut viii iuuas dli tUaa,,es. Four iuarks-,
inen of' the, Rifle B, ga le-, jîadgiarig their owa *li!ta t. là, iv ru
pitted agaiaast f air men of [lac saine regiment (flot ail marks-
mai), wuaeo used the rangc-flncler.

"lan th firsifouar surits titu men ad.aaccd on tbe largets, in
the*' 1 t th-rej series they retire.1 j the resiit, bcang tbat tbe men
natiarally jii igej muci betta.r ret.aing than advanuanig. <ýiue
table.

IlThe infantry range-fander lbas çonly about onc-tcnth the ac-
curacy of [bat uaied fur artillery. Stili a saagle rife altered to
take it woul 1 permit a a.ompaualy t., kilaoa ilf ranges in ally du-
fensive position - as inlaîîtry men Jýacu lprctty aucuraîely no
fresbi article ofequipment aaced aiccessarily bc c.arriel - its usa

n bc leartied by any nein who knows liow te read figures ; ifs
iser ion wcakens the to - of the butt of thse rifle, but atti lcaves
that portiun stionger than the sui,,ll of tbam stock, the present
ivcakest pouint - an extra li IL bas 50 bu carricd, but thcuis neco
otaier incouîveniencc.

IlA pair o! rifles so altere 1, an.) [ho addition of a mcasuring
tapi,, will pemit of the di8tan.c bai.g fakun widil a suffheacat,
rapidity for offensi. e opea atiuný. Tuieiitst.uuientas peculirly
adapted te, work on broken giound. It must blac however, al-
lowed tisat iii comparison wih thse range-fander for nrt*lcry, tise
nfantry range-finderis untried.

(To bc continued.>

STEAM TORPEDO LAUNOR.

We illustrato on the noxt page a steama torpedo launch built la
England for a foreigai Goverament, under the superintendence
of Mr. Runter Davidson, of tise United States navy. The
launch, as weli as thse machinery, %vas constructcd by Messrs.
Yarrow and Hedley, of Poplar; botis are o! thse ordinary type,
for whicis the flrmn have acquircd a reputation. The dimen-
sions of the lauli are :-Length 30ft. ; bcam, 6ft. Gin., witlî
draugist of watcr o! 2!t. Gin., whea equippcd, rcady for work,
and a 8pecd 0f eight and a biaîf statute miles an hou. with 70 lb.
o! stIcam. The boîler is of thse ordinary tubular type, and tise
engine direct-acting invertcd ; thse boiler bcing fired at its after-
end enables thse engineer f0 attend to, it and regulato thse eng.nes
witisout moving from one position. The exhaust steam is
passcd into a large chamber before issuing into the fannel,
and is arranged s0 as to bc perfectly noiseluss in its escape--a
most eissential requirement. Fixed to the stem ils a brass
she.ave, and a few feet aft are two angle iron upright guides,
arranged so as to, admit a lon% polo passing througbi them, and
over thse bows of tho launeh into thes water, suitable tackle
being fittcd for hauling tho pole in or out at pleasure. For-
ward of thse machinery is a space sufficient for the accommoda-
tion of two or xbree men, ono man having charge of the steering
wlîcel, which is placed in tho position shown ; this space le
complctcly protected by a pcrmanent steel shield, sufficient
opening only bcing providcd in front for tho stcersman to look
out. The engincer aft, in like manner is protccted by a
sliding steel covering, 'which ho n pass over hinsel! wheu

Mnfitcb, 1873.1
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îi 11111'l'lie object of this littie craft
i~il teîI'atj1 , any description

P of vessel below the waterant Ite

~ ~fsive used for tho purpose, is3

I carried at the end of the pole in

fl L /' ~the thickest plates hitherto
used in the construction of the
largest vese afloat, aud from

F - the resuits of repeated experi-
I ments it bas becii fotind that

if the torpedo polo project nloti
less tlian 22ft., and poie

IjIjII' jJj~j~leat 7 ft. bolow the surface o f
jIîII~'î~l ,I~the water, no fear whatever
si,~j;jl ,,l jnced bc entertained as regards
tIili' d' j HIthe safety of the launch iteîf,

~~jhu ithe water forming a suflicient

tion from the shock.j

l T1he explosion of the torpedo
iii which, to be effective, mustI ~i' IHItake place nt the moment of

i I [ t:,~contact with the plate to be
8' tjjj~ '~1. ~'Àpenetrated-is net effected by

'j 1
1 'H mnuas of a percussion fuse, but ji

Wi1  VI, ' .by a galvanic battery placed
- ~~ inside the launch, anduinderIl control of a man wlio is along-~~; B idue the stcersmaui. This bat-

< tory is only in action when the
j i explosion is about to takie

19YIl<ll * place. The torpedo pole im
I~-i 1  ~made of tenU, lîoliow, throughi

1 ;,~j' L ~the interior of which two cep-

ZJ battery to the torpedo,ar

~ î~ ~the blow, on striking the ship's
-> 1

lu i ~ ~side, makes contact and comi-
li.~~~ui ~~~ pletes the circuit, causing thu aesciamn er t Ia

i explosion to instantly ensue.r,"~~W h t ave explained tlius much
,ît mak th U gencral afrange.

i 1. ment cîcar te our readersI~1Ii torthei details weare, howevcr,
I iot at liberty to publislî.

~~ A few experimniets wec
9I 11 . tricd at Messrs. Yarrow and

* î t Illedley's works to deterinun
I W,î~ I , 'tupon tho tbickness of shields~h, 1  j'.~te bc tused, whicx %ere rcquired

te bc proof againuit r ifle shots
fired from the deck of tho

J attacke<l vessel d.irect dovn
upon the Isuncli. A breecch-
londing short Saider was used,

~ ? î~at a range of ights yairds, fi red
L: - ls! 1 point blank. 't'lie bail in inouit

Liii' ~cases penetrated 3-10 of an
'iil * ,inchi iron plates; Jin. Bessemer

I tsteel plates were piercedin like
j ~ j'., j t  j ianner; 3-lOin Besseuner teci

- - ( tI u~ 7I rplates, which were adopted,
Id 4 t j the balls in no case îpiss ilÇ ~ ~Ih;~':~~ ~tbrougb, but thtey were in-

* ~ ji jdentcd, on an averageocf se-
,* I ofan tials, '1'o ieter ofZ

1~~~~.o an.. i !vrnch trils, c te nn etcof
W ~ ' the bore of tlie rifle is -577 of

- .. ~'ian inch; weîghtof hall, floz;
''j~ '~ Iweigi.t of powder, 2.1 drs. 'l'bc

' ~little ves;sel wouldprv

il. O dangerous foo on a dark niglit
liii i or in a fog.Engierit.g.
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SUNDRIES. Igaîîgo lathes are tiios called, becatise tbecy xnay bc set to a pre-
% iouusl dtcriiiined gaugc, aîîd înay then turil ont very rapidly

Iii.DLiO WOOD bi'LITTFIL.-(9eu pageI 21.> large, îîuîîsiber., of eutal Ipiuecs, potrfec.tly sitnilar la ail their di-
inuiisions, witlîotit del-iying the workîinan, by the nccessity of

Titis inguitiotit> litîtîlie >vill doubtluss s.fl o aian.ity fruit, s..lf. tilhLîg tuilt1nhîilJy flic, illelaiîre, of ]lis wurk. 'l'lie L normons
inllicted cuits aîîd britises diu to the awiwnrd bluv. of làitt-ts savîîîg of reine tis cfftccîcd is evidexut, vehîle its resuit is, that
in iiicspcî ieiedl i laids. It is a kindling wood splitt.'r, andî (,Ost- the Workinait inay carn highier ivage's, vvhich flic manufacturer
sists siiply 0fit.strolig bilde, at Une end <<f ivhtd )s aL hiidki. i, (lly uîble touaiturd, by fhicuasu intho piroductive capacity
and it tlic othecr a projection which lits loto one of tile liolvs of iii i shop.
a perforatcd standard. It is only îîece.ýsary to place flic st ik
of woodt tnder the linife, ais tliovi in flic crigriaviîig, auj,! pichb 1___________
dowil on the lia utele. Mr. Frauz Ilgnler, of New York- tdy, is
flue l>Ittntee.-ccitijic 2lmerucan. CLAY'S ;UUI'ING TOOLS.-(Sco page 21.)

- ti t tile last meetting of tile Institution of Mechanical Engi-
ieers, a paper was reauj on a node of illcrcasimgtfliccutiting

CIIAFF CUTTER.-(Scc page 21.) ilotrer of fools employed for shauing metal by taking means
to keelp tli Cutting e lgcs cool by a poiwcrful jet of welter.

Our illustration of tlue abive is front Enineering«. <1'1î., ma- OtMlis palier, teid numecrated soute vcry int,-resting resuifs,
chine wvas exhibitcd nt hi ecently lie dI silitihtieldi (qlub show at ,tb-trat appearcd in our pages at tii t inie, and vie now
by Messrs. Itichntorid nid Chiadler of Salford, Manclîc',t*î. 1 s 111-11%]i etgrainigs sliowviiig tic forai of tools reterred to, thesc
mnost jeculiar feature, is a new ferai of adjust ibie mouflipicce totuN hl aving being designed and patented by Mr. Willian Clay,
whicli is wortliv of attcntign. Tfice sirfacc (if tlie muoutl i eý Of Bitîrkcieadt.
(witerC tlic knives cuit againsu) ;s niaite of tuel, and titis lias Tii t iriiîîng! inetals iwroîigli iron for instanfce) a slow drip

rite advIiiîngc ot p)rcbcntiiig lits- saine siliootti Uetîe il, long Osif tnris usnually alloue 1 to drop uipont flie metal shaving
tire machine la-fs ; file litilus .lî alto licpt >Ji liter ont rte th. at i living titroittl off. .1 portion of tii water aftcrwaruls
steel faice tlîiii wlieiî eut.i.-g agi ii f cast. iroii. 'l'fi r- i, ktdso lidus it; wVa* oit to tu tool iii IL tardy mniaîmer, but tfile shavi'îg
an, cxpallrlî'tg jaw to thre tnoîthtpiec-, 'ulie jaw is hmiiiged to bLing iii tlî. way file vvatur lîardly evtr reaches the precise
tlic axl- of ie upper looth roll r, anI i,. presvd dowmi lv il --il ting cîlge or -oint of flic fool, antI tht-refoie consideîiablu
hienuf scrcw, so ais to ecurelv lî.ld the itatet i heing eut, whule tlillicuilty is experiencîl in kecpmng titis c tting cdge or point
admnittilig of coasiderabie aIt rat o), ae(ordiîig t, ji t ieature of' cool, fle consequeie biig tat flire machîinec Cii only bc
flic substnice acteil tipi nl. A1 travellinig web i s imitrodumceî in i drivcnr at et very Iifier velocitY, wliereas if tire cutting cdgc

lme of flie mdinîiry bcd of tilt fe, i, g b, x, wvlicli is a nt<.or point wcrc kept cool tlic spe. d of Ilie turning or catfiîîg-
'il biel1 t) flic endam,(ltit partitulnrly Ili fle laîger i)iiieliinui, opeci;tioii mna>, bu verv consîder îbly îicreased.

rclicving luti of tlic labor of pîîliing tire liay or straw forwaiîd The obieft of NIr. Cfay's pla-is is te effect this citiier by
aud aL.owing hirm te c,,nccnti,îet ls claire attelitin.I on1 i1- maki g tire cottiiîg tool liullow anîd then forcuing et jet of
feed. A hiandie is placcd at tlic side of the machinme by wilil wNater, or othier cooli. g mediumi flirougli if, so as to imnpinge
two Icngtlîs of eut arc obf.inied,anrlfic tsmafi liaiidleacts iupon upon or .car to elie ceui -g point or edge, or if ie nature of
a btop mtotionl to arresu thec ratiers nt any momtent, flic woriz îr (Acides tue uise of a lîollow tool, thenl v arrange

a cooling jet ,o as to impingec oit the outsîde of tfeiCnfiiig
poin, or cdg-.ý of tlic tool, care being t-ikun as fîr wz possible
tu Ltlîe rite watui to strike licfween uIl cutting f001 aîîd the

G.&UGE LATIIES.-(Seope 21.) suma ilng Ili ut is liting îILL off tlîe in ss. Dy titis nmealus Uic
jfritioîial or wtîjer licat tdia, is proditced by7 tie operation of

1 Messrs. i.ioodspecd & Wynian, WVîncliendon, Mass., favorab> ti, -u.,ilîîr foui one flcntal wvilI. be carrird off by the wat-r
known as tile mantîfacturers of tubi pati nu . tlm it,iîj iî.,lîu i, or vtlî,.r l.ouliitg iin,.I,um, ho tliat tho machine rnay be driven

1 aud aise of sawing aîîd boring iacuumies, Lave, l.îfel> bru jilit lit icb.tau. tsitd.
out ant iuiprovedi gauge laflie, tvliili iii regard tu stieiigtit, diur- lit the unuiu ing el'grLvimg, Fig. 2 rcprecnts la pl un
ability, good %vorkinansliip andI comparative iow price, is fore- oiie nio le of "apti. g the iîiveiution f0 a lathe. In titis figure,
Inoseantrong fitis elass Of tools. it; is made iil.u fir diff,.rtnt a is flic picCC of metal to bc or eratcdt upoit; il is a hliow
bîzes, tîîrning fîrice fecet, -1ý fcet, and thi ý,rgesf, olý fe lonig. liftting tool sliowiî dcta lied il cevafion at Fig. 1, 'fl whiel
Tiuis latlîc is e.pceially m-ade for flic ttirxîuîig of bLatll thu. le pouint is sliowt in section. It wili be seen front fliu.se
plain chair work, bedsterds, post-, table IL;,, , flue,. a d fork liciws fluat flic fuI is bored ouf. and f0 one eitd of if is idapîtul
liaiîdle-,brooin jandl,,s, et£. , and they unabk the vrîs1maià tou a fie.xibi. t be, ci madie of induL mublier connerfcd w t a uvat.ýr
tura titis klnd uf work out su rit, idly, fluat liu lalu, î.u for tailli, so tlat a jet uf %usatr mnav be nmade to pasq along tlt,
itself lu ri very short teine, by the gruat -tLviiig ilitit, t.tioulitt in-ide; of tilt- ciifîiîig Ivoi and rua iover flic ctifting edie betwccn
of wages, wlihis t1Le resîîlt of using it iii place ufurdlitiary fuis latter and flic sien. ing tit is liiîg rcntovcd.
laflues, miade for aif kinds of work. 'Ili Ortler iliat tie watcr slild issue front tlic exit openiiig

li ordcr to gi;-c an idea offliecamotut of tie saving of liene, ivifli sîifficicrnt forte zttud îcloutity, and in order, xnoreo.er, t-0
accounplisie(l by titi.; latîxe, ive will stîte luaI. onxe mi a , avuid uveakeîuing flic tool, the exit openiiig or openings (as
aifter a lîIlle pralctice, folrea ea1smly 3,0 siide, îlies long, thetre ntay bie muore ftitan 011e) at flue cîmffting end of the tool is
liended in proper style, or 1,300 19-incli fronît chair posts. or ior lire cuîtrttud lus shmoan iii tlid figure. Tite main Water
1,000 long Ixosts, for ladie..' dining-chairs, iii a day etfl h lir, .Uiaîiul îs burud or uflàurvise mnade iongitiiditially riglit tIir,îigh
whmicli wve eaul an extra day's work. Tite latlîe is, of course, abl le tul a lit is pliiggd af flu working und. Tite exit opcnimig
f0 tir i beaded or plain wvoriz, and ut is no wonder, tli.retore or opeuiigs 4u e fun drilled iuî a diagonial direction inito fle
tlidt itis uscd (ctcmisivcly in tlic leadmîmg fuîrnîttîre sliops, chiair- miniii Uluuuîuîîul so as tu tauseu the vvatt'r to issue as oc-ar fiae
slîops, bedsftead( manufactortes, agricufturid workz , etc., of flic ciitfin, 4 ugt lis poUsiblU, arud after sfriking flic tinder panrt of
countmry. flic sua iug ho impimigu ont or fI )w over fire cutting edgc.

Tite fatlle is provided with a scrcw fucd, %vliile iie nuit buing Fi19. 3 i., a .,,.,.ioiîal <.icva3ion of one of Mr. Ciay's hollAW
covercul, flue tilt uvings lire pr -vcnteul froio g ttiiig ilîîf it. It tiftilàg f u.ol fi,.ul ii a lîullur. Tice fool is livre made with a

will stiuud a speud of froun 3,000 îo.4,200 :evoliioîîs pur iniîluîf t bliotîliler, Ilue hall endl of tlîe tool licing le s ln diaineter tuasn
acuorliug tu> flic bize ofsetuff to buo tilt led ut i, -1nller <ia;- tilt fuiWaiel Lnk, nd itfis sioiuldr, resfs on a correqpondi g
meters ruquirîng greafer v- lociýy, îîîd vite, v. rsa. I l1inîe luî, r imuit. in fhe ýsteLkýt of fle fool Ixolder, so tieat auiy
are çasf -tee, Whlitif i Ai el l t Uuut tue uvhuicoltul, %viullil îî juubsbiLItý of tlÀe tou>l bciitg furLCd baLk in the holder wvill bP
if t ateessory 1ar, isîustturomh l îud, n1 ÇA.il toi celi t.ffttiiialli lîrc ,.iît.d d s a pin or cofter tu lialI flic fool
jratud by flic lact, fhîut if liah beun houxttîîsiuely uîduî,tt, elîîi sttuiiy. WIàiu.î flcl îiffing cîîd cif file fool lias licen worn
tfîat many firins> liniing umie Skuu.lî Ifle iii tise suon aiutrWard ,.iiu oL iucli utfiit as usilI1 rentier if mtcu'ssary to ras1u p
ordcred several more. tlie tool in fire iolder, ilîls cao lic effectedl by placiuug oI8C or

For fie bencrut of tlose of our readers uuot fimiliar witli all more wvaslîers i fer ftic shlîoder, as indicated ia the figure.
flic differemif confriivances, wivîel iii modern fîmes have beîî Th'e w iger is suipphîed f0 flic clianel inl flic fol flirougha
prodrîced to facilifatte lalio ià nuanufiactorieut, ive will stafe tIcu fie\ible tube as ii flic former instance.
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Junsteaul of boring oîît tlic tool in the manner describca, it MISCELLANEA.
mity l>c made of a picc ofste rtu-ibe, filin working end of whicli
,ny bo plugged, as 8CCfl nt Fig. 4, ivith a plug of woocl. inetai TunR. wns an Exhibition of Science and Art in Bombay, ln-t

or other suitable ntcrial. tlîrouirh wich tlic exit opening for moutît
the issue ofthe water is made, as shown. 04 h oo ant OLY one' niiJce1 miine is now worke in lue Uuî,tedj >tl
con cnivuutly lie nmade lîulloW, flic iater may bc supplied in a It iii iniICîî Ivahia, aîid Yîdls Ou t.,r.s lier uîonth. ýt1c;

J0.1, wvhieh is made to impiuge nq iiCiUiy a1 posýiîIeI on tlic AN' exceî ding rI> v'cin of copper, Pi'iictrating tin a delbfh of
C uttitig cdge, enre being alivays takun tlint flie watcr is made .10 If bî*lov flic surface, lins t ce', discovered mit Hlope, Penn
tM imîîiîge bctwe n tlic 8iaviîîg or met4i! to bc opcrated lîponislai
ahd tlic cmtting exige of flic t.oi In soute cases if m -y bo i rvqlq'riPilYhe lipi rmSvna
fo'uni ciinvmeet tu combine flic two planis, that is, to cauise a AiTrPlvqhioptivhpuhpre omSanh

stream of %water to pass througli tic cîmttisig tout, anuî anotmer to Englanm for flic purpose of test ng theur value in flic marn-
streamt or et of w.iter tni impinge, ipon flic outsiile ciftie, cutter. ifactur.' of paper

Iltogctlter, Mr. C iy*s plans 1i>îsse-s toiisi<lc"ableii ntcrest TgE latest istYhk in înOîrninýt '4s to havc a blneqk frangeo printed
and ive ,,hall bu gladi t-i learn furtmer partieulars of tlie pier- inl thi plIper at flic Iîend of the obituary notice of yotir friend,

,forîîalîîe(u uftouls mad., and worked un t.is8y8tum-EiOIneert*i. in ivilîih a photo poîrtrait (if tlic îl.xca..Lti is pasteid aftter .;je
jiapers corne from presr.

- ~ ~ ~ ~ ~ I __________ 1' jtated that thl,- autimorities of flic Royal Guin l'actories,
Woolwicli, En2land, have .iesigne<l anîd are prep-ired to con-

TUIE GREAT LAXEY WATER WIIEEL. strict al 70 ton gun, wlîich shail tlirow a projectile of 1,100

Probnb y tile lar, 3st ivater %vliccl in tlic ivorld is tinit repire. poiDa s'E.hsbeiaaddauiio orhide olr

.scntcd in oti, illustration. It is located nt r.axey, 1.lc of Man, DaLrih be wddanizofut inrddlas
Imi whicli village arc extensive mines wlîîchlm ave nowv becn h' tile Fn»ii h Aoaul'ny of qciences for de.signine an arparatuls

~ *rkc fo seera cutmiics aîl vlîclîaronotci or îi for kej i g grain in a vactittin, or ratlîîýr within a vcss- lin
rIcliucs4 iii copper, tend, and silver ores. Trle Iepest workings whichîftic air isFo rarcfied as ta kili amîy granivoraus inseet.
ixtend 1 .380 féet tîelow tile surace, and are drained .Jicfly b>' A Pîmmî.AnELm'îîA umanufactumrer i8 prepnriti.- al plan for a coluimn
thîe ilowerfuîl pumps op-rated by this immense inotor. 1,000 févthigh, to lie construtel- entiruly oif irw'î.inoigenwcwk,

Tite Nvlieel %vas erectLd by iMr. ('asenicnt, a Miarix engineer. fromn the sîîmii oif wtii Il the grotiiîls of tii.' Ceuteuuii Eýx.
It is kuown as tliuI Lady limabella, ' ,fter tlic wife of a former poiýion are tu he- îlluuiinatt lîy meansufa Drîimniond lighlt.

ý,overnor of tlic Isiand, and was startcd Septeînber 27ri 185-t. If adoîptcd, it will bu ilii loftiest monuiment ii ie wold.
-*[t is of about 200 hîorse pover, and eau pumpt 250 gallons ofarofln tui tidihttg'tic
ýwatcr per minute from a dept> of 400 yards. Its diameter is WVioeink qots r fosailnZifidfliI oete
12 fc'ut 6 u in(es; cîrcumfereuce 217 féet 6 juches. Its breatlî *S ont, since tlic iron imq lîcconie thiorouzlily lîcroxidiseil and
6 feL, anîl t lias a crank 'troke of 10 feet. Tite ivatcr for mutb d'iv-. ieflown qreomned:Wtr

ingit s boîght(roi reervir n neghbrig hlI.1lie ý litre ; lîivdrocl .ric acid, 100 grms ; titi sait, 100 grmns.
Mîciel andI its llttiiîgs are, as representcd in omîr engraving, ,itntlestm'tîtîisîltii kpigitnotuitlti
spported ou an elegaut structure of iron and mdsonry formedclmriapas uIrnewtmwtr

In op(,n galleries.-Scentfc Ameacau. YÂaîîouTîîTI. N. S, is ahlead of any toivu of its population in
the %vorld in tile niatter of sliip. wning. 0f the 248 sliips owned
by Yarmouthî, 33 arc ships and( 84 biarques, formiiîg abouit 90
pier cent of tlicentire tonnage oftflic port. 21,500 tous of slip-

OSCILLAT.ING PUMP. piîîg are uow being built or have been contracted foi, by Yar-

i! The engravings on pag.- 29 represenit a new form of oq- mouth sliip.ovners.
èllIatinz pumrp, tlie uovelty of wliicl consists in titi, uise of a Dust RESPitA' asR -GoodI qerVi, e is being donc in Englaud
çeltiî.u of a 14ollow cylinder, oscillntiug on its lougituilina axi, by calliiig atti.ntioîi t i tlic -zreùiL prevalcrià,.' (if hîiugcisae

-,In cozinection withi a statiopary packing and siiîaly nrrauged nmong theî operati..e;in du-t-ahîiîîîîinut fart rioq, sitei a- tiio.e,
cale.By thIs c.on-tructtion it il; cîaimed Liiat incrvasc'd wlIare cuttomi, iron chiuiîn, fla'c, limerî et(,.. aie ol~d A .impîle

ncy of worlking parts is ohtained, and finat tige usuai boring and! I ffctti c resjîirator, cii.i.2 f a flglit, Q.cxilu framre
-but ani mii.]> of the necessary fittitig inLident to ptiups of tluis work lined witiî i fi ttr of cîittoiî 'row, is used. Tie hîroec.
blass, art! disoensed Nçith. tion afforded by thib apparakilsis , ifectual, and tt is s1uîlcid

Fýg. 1 affords a perspective viewv oftlie device, and Fig. 2,1 cheap.
a repr -sentation of thi- interior portions. A -nd B arc tih two KAoLTu, DEposvs.-Tiîe kaoglin dî.-poit, o! Sýost> Carolina

'sec tic us of the shI Il or ontc±r casinz, cadià provided îvith al fl.înge anîl Georgia pr mise ti become, (If gre.t itupnrtaîiice. This

C is tlic jiiUdction chainber, in wichd arc valves opeuitig lier, lînint. and Palier lian> ings. About 2.000 tons areanay
ilpwnrds. The Icather formiiig tliese valves i.% in eue pieu; imported fomcir Englau'l into 'New Yorkc atone. NcvJer-eynd

Ïpassiug over tIse, ahutment, E,ttli,.rehy îalkiug tlîcjoint ictween tîhijo potteries qi-c 60 000 li-ns i t it y earlv. The besi Eutlish
it nnd the shaft, F. G is a plate su, uorted on spri"-gs ini a kaolin is %vonîli $330, and this kiud of Aincrîca onlv 520 )er

<g-oove in the ahtmsrnt aud serves t. .. o d the lcatlicr Ini close ton, for reason o! jts les-ci, uur ty.
ýcontact with the sliaft. H- is a sectioînal hollow cy!inder coui- Titi, Isviimium op DATIES-C 'Imman]Clr Selfridge, of tlîe

4Inccted t tue chlaft, F, by plates through whicli are ports, Utîhssie rm c okt urc u
"clusud hy tile valIves, Il Il opeuiîîg tipwards. Unied 'ýtates Navy, hssie rn e okt tre n

~ 'rs. jinthutwen te sctios, andB, i pakcc' ivtixaler propos ci route for ai iiiterocean c eau il hy wi.y o! flic
flailr tue mer cdgcs of wihl are, tuarîed rip as shown at Atrato and Bojava ivt rs. Tii s, it i iinderstoo 1, wilI be

,kJ 1, and, re-ding anaîst tlic puriî)hery of thic cyliider, II, serve tile 1 iFt surri y mundp, and tvlj(,n Commîande- S lfnidge retitus
~also as pakn eierstclndradfl aig sf ill tRie î'xplviatioins of tlic propoucd tanal acrobs flic I thmus

pakn ewcnsii yide n tecsmî.Ki u ri- to hi, rt-f rrt r to a Bojarîl of office s tr diîcite ts to eiliicii
,discuiargc opeuiug lc.ading tr.om duie air etiamber foruîed by fic
.:upper portion of tuie seltion, A. Tito outer ends oftflic siîaft, V of th, routs is flie uîoqt practicahie, aîid nso ivliutlier t is pos-

<uard t ree4v a ianle, s sown hywhiui uîesibe to exectite a on il througîî any of fileraý'arc ure t ecv inla ywihfi cyîindcr,
'"-fl is caised taoscilate in its bearingzs. By thlsimens, tîîrotiglî Tîî Gladstone Gold Mimsic of Wine Hlarbor, N. S., appears ta
lihe notion of tue v i ves, 1 1 ic ivater i6draninto tlie nterior ho kgtîiatcî! on a rcinuariably producti vu leai. Tite Deptity
eof tic' rylinfl r, wlieuce il; passes tiîrougi tlîe ouî!nîng, L, and ,umiiî.sioiicr of M-rus mu a recent othicial report ou fie Elcia-
~fnally escapes front tlic discharge, K. r dIo ille <îrhich is cî>uînuct4-d ivithflic "Glaitstaneý,") says
~Te invrention, us is evident froua flic illustration, is vury -I hure sîihmàt tile officiai retqirmîs of tlic -. Eldoîrado ' Mine for

ý,7simple iii construtian. The cylimider, Hi, is turned off with, Novembcr and Dtîcemubter, viv: Noveînhcer-500 days hlbir, 230 I
?g-'reat faciiity, and as thie two sections of tRie case arc cast touts quartz, yiultitn.t 321 oz. 12 'Iwts. 1)ecember-531 davs 1
,,,Êellintely, cach in a single picce, little is rcqîîired heyomid 1labor, prodiicimig 17 7 ton, quartz, yielding 34'J ez. 1 dvt. Gold,
'.attachimg flic lower valves and holting the flanges tugetiur. thmu, cousidcrably excecding my estirmate-." 531 days lnhor

Jyremoviiug the top section, tie entiru working parts are1 secum to hiave turiud out ucarly $7,u00 worili of flic prcCious
,ZCioelfor examinntion anti r p.-ir.-&ie?;tftc .tmircan. In1cetol.
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THE CANA.DIAN; PATEN;T OIýFICE IRÉCOIUD

GOLD MINING IN ONTARLIO. g

'Fiit to the Mlarmora Gold Mine-Tte Rie/t Lodes and wolat h
t/iey produce. i

The Belleville Intelligencer gives an acco ant of a visit paid s8
to the Gatling gold mines iu Marmora. It says :-Mr. Gdtiug n
has been operating lu that vicinity for some years, for his opera- b
tions have b cen carried oni quietly and without that excitement il
which usually characterizas ricli discoveries of the precious p
metai. Haviuig satisfied himî3elf of the existence of gold lu il
paying quantifies by varions test mathods, lie went quietly to ti
work te secure the land upon the surface of whicli were 80
many unmistakable demonstrations of its presence and richness.

is explorations led him to adjoiniug propertias where were
distinctly traced extensive lodes-the.,e also were seuured, shafts
sunk to a consideraule depth, wide veius of quartz asnd ore
found te, exist ini nexhausti ble quantities, and assayi' made by
Dr. John Fordy & Sons, Assayers te the United States Mint; c
Prof. Cliapman, of Toronte; Dr. Hayes of Boston ; and varions1
other distinguished Assayers of the United States and Canada.
But thi tests most relied upon, have been the frequant crushiugs 8
and pann nigs of the ores made at the mines. We were shown
a large 225 IL mortar, liaving a stamp of about 40 lbs. waight
worked. by a spring pole, where liundreds of tests have been
made. Besides these tests we are informed that the heaviesL
investors lu the mines have spent weeks and months with
shovel and pan taking the dacomposed material beneath the
sui-face and ail-ong the surface of the velus and panniug out the
same l'or themsfives. The ground size of the Mill 15 86x40 C
feet with englue roomn 25x37, and rock slied 25x30 feet, ahd ishut lu the most subiitantial chdracter. The machinery for
the miii, whicli is for tweuty stamps, was ai made at Belleville,
and i8 of the most perfect description. There ua two large
vertical engines of 40 horse power each. The -uill will contain
one large Dunstan revoiviug furusce for roasting the ores.

The mines are on the great Iodes firat discoverad ou lot 6 lu
the Sth concession, and which rua nearly due north an i south,
and are now traced fromn lot 5 to the north line Of lOL 10 lu the
sanie concession -a distance of about two tuiles and a haîf-the
strongest out-crops of the veine being on lots 6, 9 and 10, lu
the 8Lh concession. These vains are situated on the wes* cru
base of a long range of syenitic hilis, and are found lu a dark,
trap-like range of rocks with talc siate and mieceous formation.
A short distance west lias the lowdr silurian formation, lu
this beit, which appears to bc only a few hundred yards to haif
a mile in its grcatest width, theme exista a numbar of watt
dafined quartz Iodas att ca rying gold, and white several of
these WIes differ somawhat i thair character, ail have quilities
lu common, sho win-f tham te halong to the same formation.
It is said lu ail great miniug districts that the ores of aach
district are peculiar te itself, and diffar from ail others. Such
seems te hae the casa here. On lot 9, Mm. Gatling lias sunk
slafts on tiirea velus muuning parallel te each other, and not

farthem apart than three liundred feet. luI the eastarly vain,
which seams to ha the great mother iode of the district, as
it can ha tiacad nearty a mile ou the surface, tha ore carnies
more quartz, and is a whiter, or more silvery-grey colored ore.
The ore of the middle vain is a littIa darker colored, while that
of the west vain is vary dark-almoist hlack. Ail the orei,
howavaer, is"composad of iron, arsenic and suiphur, carrying
gold an silver, and in ecd of the vains frequently shlowing
free gold, oftanast lu fiue partictes, but often lu particlas or
niggets as large as a wheat grain or pea. The eaut vain, or
mother odc, seems to ha the iargest and strongest as far as
davalopmants go. the vain being at the presant depth (about
80 feet) of Mtr. Gatting'ë shaft over twenty feet wide, whute lu
isi west vain the width of vain seens te ha from thrae te foi,'
eet lu width, but malnly solid ore-wa mean hy solid ore,
minerai free froma white quartz. It s,ýems that the minerai of
the a ins 18 fan richer than the white quartz, and as8ays largely
over $100 par ton. The devalopmauts airaady made hy Mr.
Gatling, place the fact beyond coutroversy that there is an
i axhaustible amount of rich ore in these different vains. The
great leugth of velus traceable, the dapths of the various shafts
sunk, and the continuing yield of ore as shafts are baing sunk
deaper, lead te the conclusion aboya expnassad, irresistihly.
We descended the shaft of 80 feat lu depth, by meaus of wood
and rope laddars, aud when about 50 feet dowu knocked off
with a pick about a pouud of ore from the vain which le liera
about twenty feat wide, which wau afterwards crushed lu a
amali montar and washed lu pans, ýproducing a fine show of

old. An inspection of tae cabinet of specimens, containing a
undred or mord pieces of quartz and ore, in whicli the precious
Letal is to be found in nuggets and distributed through the ore
fine particles, and of the products of a number of pans froin the

irfae, which displayed a richness most wonderful, wilI well
-p)y the visitor. During the last two years these mines have
Sdfl visited by large numbers of persons conversant with
îining, and of large experience in California and othdr gold-
roducing countries, who have tested the ore by various
jethoda, anid who have pronouuced the mines to, be inexhans-
ble iu ore and not excelled in richness.

THE VIENNA EXHIBITION 0OF 1873.

We repraduce, on page 24, an illustration fromn Engineering
f the interior of the Iridustry Palace of the Vienna Universal
iiiition of 1873. Thei design and arrangement were the re-

uit of considerable discussion.

It was considered when desiguing the Vienna Exhibition
hat no one systema could combine in it4elf ail possible ad-
'antages, and consequenily it wais determined to sacrifice that
,artiuular fe-ature wtiich least contiibuted to the general or-
~anisatiou of the whole. Lt was seen at once tiaat ii the jux-
aposition of ail objects of the same class were dJeemed une-
essary, then ail the faults of the Pdris Exhibition could be
orrected. The gridiron plan was the bpecial arranigement
liosen to meet ail these difficuilties. It was originally the idea
>f the two Vie inese architects, Sicardsbourg aud Van der
STli the builders of the farnous Opera flouse of Vienna, both
f wliom are niow deceased. Thay laf t behiud thema nothing
)ut a crude sketch of a ground plan, which as thay desigued it,
,vas uttarly impracticable. The idea was, howdver, retaincd and
etldered feasible by Mr. Charles Hasanauier, who is the chiaf
irchitect of the entire Exhibition. The rationale of the sys.
iem ià as follows :

The nava or great axis of the bîilding is made to mun as near-
.y as possible aast and west. The transepts conseque*ntly point
north and souili. The countries dra then arr inged according
to their geogcaphicalp1 osition on the s irt*uca of the earth. North
and Southi America occapy' the extrema western end of the
ouildiug ; Englaud and the countries of Wescein Europe corne
next, and so on titi we get to the far eastaru transepts, which
ara appropriated to China and Japan. Iu the case of two
countries beiug the same didsance eust or WeSt of a giveu meri-
dian, the; one which lies moit to the north on the face of the
globe occupies the transept and part of the nave on the
northera sile of the axis, and vice versâ ; this latter raie has,
however, beau sometimes disregardad, as it does flot in the
least injure the workiiig of the dystem.

By means of this arrangement, any one possessing the most
elemntary notions of geogra1 ,hy can find his way about with
perfect ease. To give an exataple :if a '.isîtor finds hixnself lu
one of the transepts belongiLig Lo France, and should he want
to, go to the Ctiinese poriioa of the building, knowing as lie
does that China lies to the east of France on the surface of the
globe, he lias only to, go into the nave, turu towards tie eau-
terni end of the long axis, and walk tili lie se3es tibe namne CHixé
hung up fmom the roof in large letters. If, on the other hand,
tie liad s, tnted to, visit tlie American departient, he would have
had to perform precisely the samne operation, turning, however,
towar4s the weat instead of to the east. It is aqually easy for
visitors who are in the park to, fiad theii way from the u utside
to any particular part of the Induetry Palace, for each tran-
sept is furnishaed with a portal at iLs end, over which is markcd
the name of thc country occupying it.

It may be remarked with perfect truth that an equally sim-
ple arrangement could be oitaiied withot the gridiron plan,
by the use of oua plane oûlong building also running fromn east
to west, Lha 1coun bries baîng arranged precisely as above. Such
a construction woild, however, have severdl grave defects. Tûe
façade of a building a kiometre long, unrelieved by transepts
or othar promitient projectioni, would* have been, architectnr-
ally, lutolerable. lu order to obtain an equal area of ground
plan with the saine langtti, tLij width of the building, and con-
sequently the spant of the roof girdera, must ha. e been iuicreased
fourfold. Iu oider to light sucli a wide building eff ctively, it
wuuld have been agala necassary to have em1 iloyed a glas
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roof. Tite ai ta of wvall a% aîifble for liatigtîng purifoses anti for piilace, thec navc, wlîcre it mucets it, is made o 0sjl iin two, ant
8iloe w'ilidows wotild have bccus lminîslict fo irfolul ;nnd lastly Lncir le it ;the 6etii-arcli of the rc if i-f the nive thlis spiît
the giirdn courts, onau ofthei incat leWsic.nt anîd uie.tilfca.iire:ý resta aga Rib Uic vi,'s of Uic flot li la. Tiîte striîggling aplienr.
o! i(, prc'enit systin, %vont 1 iiot Ji ive exited. n'ce' vt Uic btiîldîigs ws Dow the cai>' rei titi uig faîil ; titis

Fr in tieabuive il. wtil bc steit how coin letely tic gridirout luis liecî correcteil lsy illiting tie transe,,ts whici liauîk
platn hlîccîs ail tic rtq iremogits of an exilibitio i. 'l'lie grîiit tut' itotiiffa on eitiier8siel by a trnîtverý; buîilding jiarnilet
ilave prceas a sptciîtii 1 coup d'mil. 'Flic ditlit fty of li Mîing to t1wii.' uaî. Thiîs buîildinîg féruîîs a ]allait1 ente façade
ofle's way about ma> bc bald not te exii. liînks t icl gi cnt fur tic cenître o! the palace, andt Inaikes îîg, togctiier wvitiî
extent of wali 5utficu anl 1 th comnparative îîarrowlit!s. ot tii it Rotunida a garni central blck of bîuildinîgs, frount whiakli on
riavc nut tiauie.lts, it las faui fuandt posai le to lglit tic e ti tr bide s3tretcltu's vie hîaî with l; Damhuîîeronîs transepts. 'rite
whlîot building by bide windows. Tite roof girdltrs bciuig of lotir coi n'rs of titis central gro ip are, for Uic sake of further
salaitl .aii are vcy liglît, andic Vie gaideu courtî suîîîly tie t'îîîp)liasî.., forîîîcd of îmaviliouîi suîîiiouîîtcd by douces, wluile iii
aulou t. of wall space Nyhich cadi couuîîry requuires i ic h îi- the un-ddlo of ti fronît f4içt uui j a .tolossat triuirliat sirch,
medinti uîeiglhborliood of iLs own s ction of i, Indti4ry r.clily nuloriieti with statuaîy aud bas-relief., %liiciî lorîts tue
Palace. clî,cf euîtraiîce int0 lte, flot mina. Simil ira but siiorter, façades

Thelu general aspect froîin flicoutitie ls tlîat of along low lino llauik tlc lInlustr>' Piiitcp nt tlîc twyo ends ; they arc aise pîro-
of gi ey buildings surnîo.iatcdl by n n'clîet zinic roof ; tile long vîded %villa c'orner îpaviIoiis auit aoiiîcs. Th'le six trcuisverdal
fine i,, broken trequejit1i by tlic iiunscrous tran epts, thec'nid bAiI iings Liiîs oitaiuîe I tire iale use o! f 'r exliibit ris,asidt 1st

t f cadi,1 of wh'lil is a portico of Lols derîîble- arcli tectiieii pr..p.'rty ofli es, ivai'-ing-roocis, &û. 'T'te raison d'itre of cadli
beatt', the dootrway iu e, y cac îs surîîoiute i by h Uic i u féatttrc of (ic IInttustry Ptii c huis now bc .11 described, andi the
anud ariae Uict country to ivliicli ilic Lt.s 'g.t belongs. li- îîcoînt o! its tet'hnicat details will bc reberî'ct for a future

mcdiatchy ttîîdLr thc cor .ico of the rouf arc tuwi.ws oh' article.
long in si.ipe, %vliich rua riglît ro.îind the eiîtirc tiave amuI trait-________
soints incan-e continimus lite, brolen only by Ui cortico- moin-
tioiied above ; ice w.îîdows aro seîîaratud ironi a nil oatier by A CIANIA R W-S'page 29.)
picis o! brcksvork, conitining latttibec iio,î coltinis %vil siala-
portftue roofani1 itscornict,; botli 1 iers nai cor.,ic ,rc adîîrnedt Tite larrowicg of îîOient la tie spring, thc spreiding of
by appropr at or,àaîaents ai dairk broia un a grey l)lastr mntiire, the liarrowiîîg ira ofgras, seed, anti tue lîatidlsouic finiishi-
grouîid, in Uic a inque-centi tyle. lljicatil tic %,dowvs airc 1 îîg of tie surface o! soivcd groini, andi cquailly tu lîaarowsng
the sude vrillas of tii ' bu.ldiîîg, %vh ici. arc alto ut br.ck cov red 1of >'otîng corit anti lot.îtocs, îîced a j>eciiliar forin o! harrow.
witlî 1 laster, so mouldeti as tu rcucîib[bhuc of atone. Titeî 'lic Tiouillas Hairrow for ait tltco purposes on suo soifs is

tranisepts ai e of coniulerably sînalle. diiibiiioii thai miie ia,ü; I excellenit ; for soîne of tliun, oui oflier soit-, it laias fiîiletl. On
in fact, tile ciowns of tue roofs of the fortue&- do tiot q die reacli sil late %,lit to tue fuirai of Mr. W'îlliin Croyier, near Nortipjort,
Up to tho tops o. flic %via iasv of tie Latter, coiisvquîctitîy tii L. 1 ,u îî'c asn id testeti a, larrow of hlectiliar ah alit, wliicl for

wvin tows of ttîe tr.titn;pts are fornicît quit.- bclow a li, bt.toîi 1 IIany rea.oîis wc tîrefer ta an>' tootleti lisrrow wliatcvcr. O110
line of tlios of tl~iav '. 'T'is arrang aienit was Aîoptcd for' 1 great adeatuihage Rt possesses is tlîat it has 11o tedil ; î'epairing
two reasotîs - "- tty, becawsc tlîe intua sit on of tso *siîclcd andi rcplaciîîg teetli, tiieu, is saveil in tsing Luis Iiarrotw, anitR
roof8--.tlway, îî uoniplicateh strutiitua-ivould finî ie ubtoideti; will faist a lifettnc "ittiout perceptibL w ër. It aiso lias the
andi, sccoiidly, beciut at ev ry crossing of the t tîve witlî îtle sdvaîîîage o! eOuitoroeng itself to ever>' sort o! sulface, anuit o!
transepts alic cave wojl A bc lîglîtet ut) nut uîîly Iroin uts owi lirrowicg eqiîally lîotllows anti bis. It is ailse ver>' liglît, andi
lofty ývin uowýz, but also by the diagonal raya coin uîg tbrougli one horae cu dnîw it. Tue surface is left in a perfectUy Iiaud-
Iow %vin iois 0f uic transept-. Tite proportionîs o liejgittuwt %&is some coniîdtion, andt no lamîupe or atones are torii up) or soda
andi w,atios in tlic nave îînd traits pits ar, to aitiged tîiat left on tue surface. It can îlot possibly clog efilher seti seets .
thc coi nîce or strinig r nt the to,, of tii- bini wati of the iave, rubbisli, or în:îuîure, but liasses over tlîem auîd leaves tiiec
below ats winîlows, on beicg continu -J roîuuîd the tranisept:, spreatt cenily tiîîou the surfaîcc.
forms the coruîlce of its roofs, aut i ahso the s, rîngiuîg for the It cotîsists of square linîks of hlîaf-inchla ure iron roti about
great areli of its portico, andi tiius r.ins rotind the c!ili t juîild- four icles ia diameter, conneeteti ini the ulianstier slîoiv in
iug fronincat to nt! ; wlîule Lte corrtsgîi)îdgStr nigers in tlîe ict eîîgraving. Short cluaitis couinect it witlî a draiv-bar to
tr'ansepts forua tue spritigiag for tlîe arches caver tic doorva3's, i wlizcli the ciccis of tue îvhI.'J,-trec is attaclîct. Two iron rotis
and are ais couîtinuedoutto ttîe blnks'alls ot lî nave, wlierc, wîtl a fortred clan' at ec dt are u-ed to kcep tlîe links8
toget lier witli tic îirst-nanic i coi Die, iL encloses a1 large spac sprcad inl wicdtl anti bobs o! ca.st-iron or nl otiller siiîîilar
ou svtich arc moutdeti oïîanteîîtil. tablats, wliicli seil bu i. weiglits or drsgýCs arc attacliedte tohei rcar by short chixaîis to
scriie i with tîle naines of the fansous menoaf cccli cuti. 1 try taki kei it spread tin lciigth wlîen la lise. ln Uic lîarrowV wu testeti,
icg part u in EL'Xllibition. tu lnk we iedeti, but we do cot thiink Luis to bu necessary.

'Thbis arrangemenut o! tie comices on fle Lîvo constituent parts 'tl liarrýýow w,ý%oiîl d b e in tch ciletape r a d-1nti claly e f'cct ive i f tu ae
of tic building lias tic effect o! bricgiuîg ilienm into 1 erfect ru- liunks ivere siunply beîit into shîajî anti the entds drnwn together
lationsliupi wîi wh cafi her, for tiututti cliaracteiisti, tenture aftcr bcîîîg liuîkct. But Lte joints fiiftic Iiaks bi otilt cot be
of Uic one is a chaactcrtstic but differcnt féaturc of the oaher. at an>' of the angles, but on onc of the sities, he'f-way betwccn

A building suîch as lias just been descr ba di seou 1, lîowevu., two o! tic angles.-Asericaa Agriccullurisi.
have fauleti in two or tlîree rcsîîects ; it wouilt have luîcketi a
grandiliait forgreat cercmoniicsand fetivities; tue lonîglosv fine
of buildings would have luiti no striking arcliitcctuu aI elfcet, andit PsiorEssoat Con\wàtL, of Columîbia College, S. Y., fias, by
flic iterpetual breaks caused by Uic ever-recui rig transepts mnus o! tie slpcctro-cope, lutecteti a notable ninount of indiium
would have givea tlîe building tooc mucli of a straggillng ajI ia varions sanîjles oi zinc blonde froua New llanipslîîrc anti
pearance. ucosq iiofalIiiw tetrîclt iîd othur States.
a grand central hall sut moucteti byadoinc ofacolozsaîl pîropor-
tions, %Yliicli siioulîti i oîe ni thîe saine tanu serve as a great-
sreîîa for festivals anti ce.cunonics, sud slioni alt-o bic of E O AWÂE OTE
architectural use ia saving tie wlîole building froua common- N WSD -A E OTE
placenees. The public have been faaiIliar for seime Lime pa with s0

Mlr. Scott Russell wagapplicd to by tlie I4eprial Commission many varions forma of patent stoppers, mnore or lese expeasivo,
to assîstiîî carrying out tItis great idea, and at once nucrtook incoaveniuunt, or iîcpracticable, for acrateti anti other liquide,
the designi oftlîe liotunala, wluîcli iiowstands ail btitcosnpî)ete 1, 1tutat %ve believe thc impression arrîved at by Most people ws
la thc niiddlc of te Ludustry Palace. Thiis building is eutircly tiat nothing could evaur supersetie Lhe ancient system. o! corkas
novel, botts a i is arcituecturaul and me bhauical featuires ; tiutas anti iires. 'ie desigu we piubliait on page 29, from the Lay-

Sits description Witt forin Uie subject o! subscqueîît -rticles,, .. lis hMechanir, bas, however, wc tlîink, adivantages beyonît amy
wiil nlot at pres.-at be nec ssary oc enter iato .tsletails liflias forci o! stoppereti bottle that lias yet cornc under our notice;

licou so dc-igned thînt it seul cot erîîslî the athier buildings anti if it possesses Lic properties tlîe pateatc claimis for l, se
into lusignilicace, buit f rmis, ratiier, tlii.: maturaI culuinua loti thick iL bitis fair to cause a revolution in Lie soda-water tracte.

anmd duvclopmont. IL .8 plauîteti riglît in Lb, mîiddile of Licaxis Tie p-inciple o! the bottle is bricfly as follows :-Inside tic
of the clive, ant in aordier Lo unify it %with tie remainuîdr o! th-' top part or acci of tic bottie F; a glass hall, preventeti froua

AiND MAUAZUINLe
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TUF, SAND IILAST.

dropping in.to the body of the bottie by a contraction, wiclî THE SAND BLAST.
canibe scen utue drawing. Tbe bali sput inthe proccss ofi epeci eei au illustration of this invention, copied
manufacture, and the mouth of the bottle beinq contracttd frne Scince erd.
afterwardit, it .zan never corne ont. The next feature is au au- frn l cec eod

i>nlr goov, ~ icu ct or moulded in the inside oftîemout> In this proccess, a strcarn loi -and ils introdured mnto a rapid
of the bottle, and iu this groovo iii fixcd au elastic ring. Tite jet of steatu or air so as tat aquirc a higli -ýelut ity, and is then

botie is nw cmpltethe bail forming with the ring a iirected ujion any bard or brittie substance, sn as to eut or
bofte> stoprw h presureto oftegsfotwt .TuWear aiway its surface.

perfct toperb th prsstroofthegasfroi wthx. Tus, For ordinary rougit work, i.uch p-s cuttlng stonu-, iuhpre a
glass is the only substance that tho lifluid cornes lu. contact 001ieal eatt fmt-a l nh eoicaset e
with To open thé bottle ail that i8 ïequiredisaasrnall wooden f fontîd6ratu qu ntît ofssr bcas î e erl novud s t

cap, wbich, prc*ssed upon the glass bal], causes it ta, drop, aud offo0 6 al b rsuebsgzeal enuc st.
the liquid cau then bo poured ont. ThA filliug process 18 propelliug agent. Trhe Qiid i, iutrodut cd bly a -entrai tubé,
equaliy simple. Et consisté; rerely of a rack-hung upon a li in bore' and the Etc-am issue'- frnt au aunulat Passage s4ur-

swîvl~wich atibe ttaced y a ipeto xi. rdiaryrondng thc Fftnd tube, on the principle of thse Gillard iojecIor
cylinder or globe machine. Thse bottlis placed on the raick e ptuo!tetamtndre.theadthngsake

sud ihld wth arboise waersudThe ackinvrtc, ~ tubé 1 in. bore, and 'ibout 6 in lonig, iniparting vcl9cîty to it
ahd bil i !ith rron wigter, and ste ating.rd Then in the passage, and tho baud firsslly t.trikes upon the scLou,
th ail fail te is w whatevc int the csinseatnor 'or wh!cb is held about 1 in. distant whéu a deep uariow cut isý

tc noe 18st Mr. e Ha in t>he proces. Tire inetrand Pa ëesired but may be 18 or 2-1 ini. distant whun a broad surfac is
Minecai8 r Watet Codd, oeof-the proprietors u! thse Malverntohoprtdo.

Coinpau, (rvc.aue Cnmerwll.We wili describe the proccss more fuly in our next.



THE CANAPIAN PATENT OFFICE REORD [blarch, 1819.

NELV OAS COMPANY. trne a solution of 1 part mastic in 6 parts warm alcobiol. One-

Tite Journal cf, the Society oJ rssy htanwgscm haif part of fincly-powdercd gurn ammoniac is trituratcd lnis uow~~ Attrttsî cociyas. Vinîît~. a ne on tlîo warmn solution until tile whole mass Io liorogencous.panKy oarafn unin 14o Obect is0 Vlieîj tised, both tlic cernent and tho object to bu mendtd &.oproduce froîn water a gas capable of liiting ani hcating Tite warmecl. Tis cernent is lughly rccommendud for its adhe-
patents under whicli flic pir>ces~ is tu bu carried on are those sive quaîitics.
ofMr. Rtick. A practicabie model gL8 manufitetory bans beurt
buliit at Battersea, aîîd expcrimneutt hiave bceî tiiero exhibitcd GLUE AND GUM CEMENTS.
oftfil workingof flic process Stettin it; decotnposed, by iîighly- 'rîîc arc vcry tender and well adapted to mending orna-heatcd coke or clitrcoal, into free hydrogen, mnixed with car- mots. rîîy resist the action of watcr and atmosplierc. Thero

Ibonic oxide aud carbonic mcii gases, and sorne suilpburretted are vartout; kinds of theso cornents for bonte, ivory, whaiebone,
Ihydrogen, wvhich last is separated front the gis, but tic carbo- mnotîier-of-peîîrî and precious stones.Inicgaises reinain, unless wlien file carbonic acid is remnoved One of thede is macle by dissoiving 2 parts isinglass and 4Ibytflic bie!p of caustic soda. Tite resuiting gas is to bu used parts colourless glue in 60 parts water, evaporating to baîf its
for heating i)urposes only, as Iydrogen g.îs in burning givesvouetnadng-1prtmsidsold niatai

litvlume lmght butin 1-15 parat mauti tueoe gan 1ss par beoive-forl lili uiting huari. e but bbga liargoobcnr it i coliol, aud stmrring in 2 parts zinc white. Trhe surfaces areintogas fo lufiaigpipssb en hre ihp-1wamned wben the cernent is appied to, tbem. Tbis cernent
troleumr vapor, which is saici to forai, ivith the hydrogen, a more bolds well, drit.s easily, and may bu kept a long tîrne in tight-jor less permanent conbiuation, aid a rich Iydro-ca rbonaceous ly-corked btls
gas, yieldinira liglit equai hol 16Gcandies, burning 120 grains of For boue, i vory, whalebone, motber-of-pearl, etc., a cernent
sperm 'Vte heatîng gas and the- gas for light mumst cither bu %viti a beautiful gloss may bc prepared as follows :-Soak coin-
strparately prepared and distrmûuted in two separate sorts ofmocbieakrglinotatr rmtjlyfrmd
pipes, or cisc provision must bc macle for carburetting tlic gas mcdc enough îîulveruient siakud lime to gîve it consistency.
at every point wbcre it is to, bu uscd. Eitlier plit appears %Varm thcoobet to bu cemeoted, cican the surfaces carefuhly,
open tu grave objections. Tlite decomaposition of water or steam apl 3h enn u i h at imytgte.I e
by biiglily.liî-ated carbomacous substances into hydrogen and dlays it gets very hard. Even commun glue, ivith pulverized
oxy-carbonaceois gases is iiot new. Some account of wliat lias cbaik stirred in, makes an excellent cernent for wood and
been (fonte appeared in a former number of tbfs Journat (May mutais.
0, 1859). Of the variotîs attempts tlîat )lave been made, tlie For fastening leather tr mutai, the mutai should be coated
mnost successful was tîmat of Mous. Gillard, who produced by. wicî à, blot solution of glue, and the leather witli a bot cx-
drogen gas fromt super-lîeatted sheani, and utilised it for liglit- tract of nut-galîs. Allow tbem. to dry quiecly, aud they ad-
ing purposes by ignitîng it uiîder a cap of finle platinum wvirc er ei
gauze. Tbis cap wvas rapidly raised te a whiite hîeat, and F or a porcelicin, the well-kuown white-of-egg cernent is
différent an intense whiite liglît. An objection urgcd best. Topea tii solyncsr osi tewtef

agaist lic ew as i, tat he fel eqtiredtu gncrtecggs into (lutte a stiff solution of glue, and tien apply to, tietie steam would prodmîce directly as mcl or more lîcat fatr
titan can bu obtained by combustionî of tmu gas. How far tfis Acentofgmorpcla imdeb puvizg4objection is valid csîn only bue decided by lîractical experience. pa ernen ofe gumi for porelin isimae y pulvc2 prsing 4Tic great difflcuity is tlîe carburetting proc.'ss, and if tile ne paizu ofm oytrasieî aite mixin in tintely wi 2 pr ucoinpany have got over that, they will have conferred upon I veri ed wm anc. u fo der is kue in wi witerod
ofthe fuluctuationseos bte eit uîpy aendetcgries of coalenn cgg, or warm water, to, a tbick dougi, appiied to the object
of hefuct ton ofteca upyadflcvgre fca nd clried by a gentle heat. Another cernent for glass and

__________ porcelain is made frorn8 parts well-burnt pulverizedalabastcr
gypsum and 2 parts fine glia arabic, mixed wîth water to, a

CEMENTS. tiick paste, andi 40 to 50 drops of oil of turpentino added to
an ounceo f tie cernent.

A good rubber cernent may be preparcd by dissolving one
part india-rubier in two parts linsced oil, and mddiug to the (To lie continiued.)
solution a sulficient cîuantity of bole, say about tlîrce parts.__________

For amber aiid tortoisesliell, a cernent is macle by mixing
togetmer equal parts of mastic and limised cil, and warrnîng TUL SOUDAN BAILWAY.
gcntly. This cernient slîould bcu îsed warin.

To uitu woud to wood, a tliituk solution of sîicîlac iu ai- The aurnerous tatarat.t, ivlii,i uppuse ,nsurmounitabla ob-
cobiol may buc used. It is well te put a piec of fine gauze or stadles to tiae îavigatio.î of th,. i iver Nilc, formi barriers ivicli
crapc betw£cn the brokezi surlaces of wood, and tien press now effcctually -ut off tiie lertile districth ol Upper Eg.ýpt f ont
tiern tiglîtly togutlier iîmtil the cernent bucornes perfectly, 1 immuni catio.i iita tieciler wurl 1, auJ plat. -a bar ýquon tlîe
firmn. Anotlier guod, durable cuent for woodwork is macle preg. u n àid veloprnent of taic riclicst territory belonging tu
by fusing togetlier 8hiellac, mastic and commun turpentîne, tliC Kie À .c. To u, crtoie îli.ýc obst .cc, ai.d tu opemn up a
and adding seine brokeîî isinglass. imuan, of commu àicatu là, lia, b-en fur many ycars p st one of
tfFor atta,.liing smali oîjets to anything turncd 1 a mixture the grcat ubjcctý of tlîe Egyptian Govcrnîie-.t. Anu~p ex itiou

ofcoloulioîium, turpentîineand ycllow wvax, witi tic addition waz, omg.îuimed in 1857 by thichle Said M bernet Pasha to
oh a lîttle ptilve;rized scaling wax, answurs niccly. The ce- i cxamiîie thc ub.tru.tion,. of dic Upper Nîle, and tu re-
ment sets quickly and liolds wvell. potupon tbe pobssbility of rcrnoving tlîem, but it was

To tastma knîve.s, anîd forks iu silver handles, a mixture of 2 qutiikly fournd tlîat the tost involvcd in the w'ork wvoul 1 bu si
parts of mueltuci blatk pitcli aud 1 p)art of fine brick dust may gre.ît as ho reui mer .t prohimitury. In 1865 Mr.John Hawkshaw 1
bue uscd. It must bu used wvarin. wa, instructch tosurvuy and report upon th( f5rit cat.act, and

A varnîsh of cc-ment to protcct wood frorn thc action of io csc rt.c.n wbat weuld bc tic best mnaus of ov rcomîing thiý,
mineraI ac lus, alkaties and t.orrostvc gases lîke tîiorine, is "'lu of the least formidabile of tlie ob.tructions, and tu cxttendr
madle frein 6 parts of coloplioniemn aud 3 parts of wood tar by tîme navigation as iar as diu secondj catitract. ùIr. Hawksli
hcatimg tugcther ia îin iron kuttie on a furnace in the open retommt.uld the conscc uct&,n of acanal and locks to skirttflic
air, and tiien stîrring in 4 parts of fille britbk dust. Tic var- cataraci,, th -coý,L of tiiistqwjrk %,ra ctirnaid .tfl25,000, but

jnisi is applied wi tlia bruslî wlîile warm. titc rotli tiiioigià which the cuittings ivocîld bave ho bc madc
An extulellnt cerient for gla5b is made by dissolving 1 part are ufsithl cxt._ptionaI hardiless dhat &&o rclable cstirnate could

iudia.rnbber lu 60 parts of cbloroformn, tien adding 34 of mas- possibly bu înad o. the probable cost of the ca.aaiisatmi.
tic, and letting it digest for a wcak at a gentie ilcat. rills ce- r-ierne. About the saine Urne a gunci-al surý,çy b.twecni As-
ment is also apîîlied witli a brusi, aud is . spccially clistin- soaîi and Khartom %as mnade. lu 1871 tie prelmrninary la-
guisbed by its cransîîarcnicy. bors whii fiad bxue uindurtaken a surncd a more practîcal

Another ctmemt for glass and porcelain it5 madle by digest- frrn, auj Mfr. Jolin Fowl.,r was iiistructe i by the Klidivu tO
igsalpieces of isinglass in 16 tintes theti weight of watur pr q'd c dctàii d survcys acdstmates of tle work~, nucc&sary
ho 2 ours. Th-- solution is çvaporated tu one-lîalf, straîncd, tu complete tlic coin îiunication, wvth the Soudin. Act Dg

and wliilc istill Imut, 8 parts of aLuliol added, and at tie samu t'Po ýîbuse iiLztru timis, a large bail was despat-iJe to Egypt
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lit 1871, antI iinuichiteycvmmineci opertiolis, whlai ljîkud river for tile wlîoledi8ttce, %Visictei nature 0f tlîebatikwould
durang live nonths. anîd rubultud ini a conipluto curvuy of flic purtaaps altiw ot ai better tiss beig laid out, but on tili ottier
country tliroughl wvbah comniacations werc required, andi the band, tilt drift tuîlt prevition Uicth left ban, lis fat as KultS
collction of ail the ilccussaty data. would nittke it dtijiult, if îlot fiiapobsiblu to inaintain lice

'T' overcoinu tlic obstacle to navigation l)resCfltud by the raatway.
first catartt, at wlileh tiierc is a difloeuce iii lot ci of about icî of tlic special ulîaracttrastics of file Soudan 11ailway is
12 5 it. at higla, aind 15 It. at low Nile, Mr. Fuwler dej,art. f outia le gaugou Wisiti Mr. E~uwlor lias aduptud-thu saine Wlittl Mr.
tue proposai in ide in 1865 by Mr. Ilawkshaw, ail 1 suggests a Pliut lbas establashtd vati su gruat suuess in Norway. And anl

iauwv atid ttrikitig m-tbod of feeile tahigaua waturs o tlic ie cliuosfag a iaarruwv gatago aur tins Imaportaînt liac, Me. Fowler
rier le uni the fout of tlae calumect. Bue suggcts flic consti ut- las nut bouts a duit by auy estaiutes ut probable ansagatficatti
lion of a sbap lactîi.a n'arly two mAci nI kaatta, u t i iglt tratit. Un itua coati*aiy, thu cxistang trate as euaîsaderable, îand 1
batik of lte ri% or, coaaincncing at file outtuaa utfli tu ,.att mvil bue iaiorîauuly duveloputi %viit tlu fili i aade, ais wil
ietwca ftie Islant 1 f beliayl antitU river bdiîak, and turînin. aduaag Uic biks ut flic Nite as an tijeioudztat itselt, wliul, wx.,h
ating un the fliaglir lu.d ilic tuiaruur of Slitliîii, nor.li of file intctltîaiitl aîtoral rusources, Il AV la.kban ettiuccatu utlut fur
culebrauti aslandi of Pi'h.o. RIads %oulti bu laid u1,un liai iii. its pruduue. Uraaaa, Cottona, sugar, andtil alUic varîed asigat
clinc, aind suatible carraiageD wvould bc culisti aî.tudte La i un andi vecg<.tble produiets of ai tropical rugioaa, wall bu thec staplus
tuent. 'T'li veàsel tu bu raisedo, luw rud wu.,lie Uc luatutt upiii dubccnuiaig flic raalway towards; Uic norta, wvlilst tilt ruturaI
tbe.e c.ariia.cý o. cratil s, lbe shap anti carraag -bcîing thie, tailtlis; il consasit of anîîcbîaieury, tabrics, touts, ai 1 geiaerality.
dawn oves: the incline by Uyiaulîeý ensgall, wliiii vuaLti 1), the anaxeti Ireaglit requarcd by al produeliag, ibsutted, territury.

dti,u by %ît.-r at 1 -fi pre.suc, puiptd i,,to lioge.,cuauL.u Mluvr, at Is aaot anit cipatuti tUai flic buotid.til 1itailwy bilait
ator, nt tit;c saisismit of tUe ,aclîîî by a pair of Z rge waieî- bu siniy al local fine, built -o couaut ttac Souidan %vittî Upper
wlteels placed upoatpontisonb,and mourud. ina u uf the raiids Eizyph., bat LUt uLtîinatuty iL shtiL torîautly eau finiof agrcat

ef ttxu cauaraut. A bpec;d ut Iruin 4 tu 7 'uls ait lion, an bu thrughI r.iilway, uxtutndiaag to aswl on Uhe Ited bc., undt
ianpartudti flUic veàbscl, a-cordi .g tu, Uits light of tiu Niue, andi opuiiaig an alîcratîvu aia muro daret.1; route tu lntiiaaud file
ivuaght of vese. st. JJy establasiîg a eturvkce of steamers, suitabtu for passiîag

W bis tUc tirA cataract iý p.issuti a long btretcli of frue na. ovur the blip inclus. - t tlc tirs, c-tauraut, Luchai %vouiti lu a sav-
vigation as available, uaxtil, in seuil, Ulic bucoli-i u. gacat cataracti, ng of one day etltet as eoanpared wit.h te tu ld bua route,
is ap 1 ,roaheid, an ouùsr.iu ut fou mautib magitude to b- tiat Wlaatsbt the îuuçOiivvinîces andi dangers of thist paîssage ivoulti
w.th by a bîip incline ; briorc il, is reaîeîied, tberefore, tUi river bu avoided. Lookang furtiier tw dit; future, %viso Ulic lino is

lia, t bu abantioncd, aid a slow moinas of î4.itit jruvîded by cxttudted frontth Uc xasing Egyptian raîtway systî-n to
the pruposuti ra.lway, which wvout à exteund southwas d auto tlic the termiinus at WVady Hita, tîcUe .aays Weald bu s,îved
Soutdan. lu d,..iîg niion the route tAo bu taki by ltsa, lits, lan tUe joorney tu Indus. Wuc aiay tbos consadur iL parobable tant
twu nlturnativcb prescaitd tiums:lves. Bleîwcýsi Uie, scound belore tic las ot iany yearý, tîterc will bu constructeti a
and flic ýixthcataîîc,, nua, Klîaîtoom, flic Ndeu talcs a -w, ep- grcat througit narrow gaiugcrainlaay rootuaLrossEgy~~,,conaipet-
atag cour5e uf nearly 800 suiles a twuo great i.r gular reverse ing dîructty aut itt"tcesstuity wifi it bucz Causaai, au a ear.yîaeý1
curve,, the nortirnou tlsktrts tie N biais DeCVrt, anl à LAC bus;ites, tue wlhitc of tue tuentl expert ant i îaport tratie.

,buuithuin iî, t snaller duzsert of Ilahiuda. Tilt soutierai ter rtuatINIr. Fowler stbutd, alter long euneîdur-atozi, have atioptud
intai pu.fL of tlt; fiia_ wutd bc, ut oourse, LUe must cenItýat agaugo of 3 It. G an. fora linous vi grtat iiiîiîctiatc anti ftuture

that cutd bu sulecatid wittt vîew t te c averg ug tratiu fron Important.e, as, wue cuaibiduer, a btriting iasswer tu Ulic mny ar-
att part, of thîe Soudan. Thtis poant is louait aý Met tum hi, a gualients and ubject uais urguddagaanst niarrow gituge railways s0
village on ttie luft btnk et thu Nîtc 160 40' N. 1 ,ttusic, iidt pertsisuntly during th pabt lew years, and it atturds; us saLis-
320 25' B. loagtti ,u>. Thbis village isjubt op)posit Slic,.iy, on taution tlaat bo eniaicnt an cig.neui stauuldt h4ve adoptuti priai-
tic rîgut bauk of tlt.- ri vr, to whici. town Uic numurous citînel ciplus wu have u s treîiuously ativucattd.
iouLe, coîlverge, whlist 100 suites dowa tic river is Bcrbe;r, antd 'ho general plan on paige 32, wiiich wuc reproduce frona En-
aboutt LI sinei tistaitu upst-eaml .s KUiatruo,ai ihe .iuiicioa 9QIIeeTiriJ, wvilt bc Jouat ut cisdrbeinturcst as it inidicates

o! ahe 1flue anti Whitte,.Asaie river navigation for dc 200 the course o! thie inhendeti railway.
miles betvea B3ut bu. und Khartoum ih obstructeti ouy during
two monifha ia tUe j car by rocks which are about tu bu iciauved,
iL witi bu cca lUit a butter psition for the -ou.lhcra turi.atus TRIAL 0F STEAMI 'TRl-MWAYS '. ,ÂT UCKIIURS17 BILL,
cont . nul bu ble%.ttcd. Tou tfie hoUicura mvils.il zIciaur-

filera tu miii.8 lUe l,îe Luald bu tihr tca&rieti front Mutons- The question of wvorking tramways 'by menas of locomotive
mets acros, tUe Bahîud.î liuscîit for aî dàt. uto ituvut, Ibo englues and laglat rotang stock is at prescnt an course of ru-
mies, saut il tagaauî mulat tilt Nie kit ýxIuu)ukUl, anid aktrta titc cuîvang a practient souation in the kangdumn of Portugal, ivhec
baillsku wbluw t u..ond tataîîit, ur tie buutti ri bound ut tUe twu hules o! consierabte tungth arc; not boîng matie by tUe
river coulti bu fullowved humt Muheanuli toa poant cattuti Aboo Lisboa :5tctu Iramnways CJompany (Lianiteti.) Onso tissu runs
lainmued, audti Ia gruat Nubiai jusurt ,r-aVçrîcdti nil the Nalu frola Lisboa Lu Cintra, a taticu uh suventeun tailles ; wiailst
wvas agatu. uvL.rtakcn at &vioboko, about Jo idus beluw the eu- tîle route ut th,; othecr is fruits Lisbon t0 T'orves Vedras, about
conti cataritut. Isixty miles. The first litai is nuarly compiteet; whalst tUe works

Thc wtts lattle difficulty linsuetiag tlau former o! these ofttiesucond havc progressui frabout two-tirds fts lengtli.f
routes. litaI dxc latter bout elosenl, boiiu 'JO nîiti tif good Vtei tramway consists, ut a central 42 lb. rail ut tic Vtgtaut%:s
river navagataun butwvutn thu tihip ine-lne anti Lte secondt ua- sectaon, tlinkuti on cathur sîide at a distance of about 20 in,
taract Nvuuld hanve boutsnlot, auaitatuticulabutit lJuu lectabovc wititimbur longitudinal sicclaurs, tUe tbrue bcîng ecureti toi
tiae waitur luvLI of tlic 2Nilu wonlti bu tritvtrzid, as eounpiarcd Itr4iusvurtse Sicuîcrb, aise of tiauber. Ulaon this traple bino run
%with 393 ft. vu the uthur fine, andtilt duicrtt sitid wuuld b>ftve a cngtnez anti carriiîges, tiavin-, one pair of b)road %n, l -1. ue
Vury seravue ubista.u lu in rosszing tlie Alrabian liert wlaerc nu lcntral te ticair leaagtli, anti runnang un the tituber sleepur5 I
w4tur Zultabie loi i)cvmA.ivues ab tu bu lutait anti ut entier undi a biogie fraine carryiasg, for theu ngane îtvo

*Lu ltn% LU a, as laidt yuL, çuiiint;es aI Wady Halfa, on the fandi fur thu carniages ue, tiouble-tlaiigut wheul, placeti central
right banki et hUic Nale, wuaaelt iL skirts lor a distance et about te Lte wtith. of ttiu carniage, anti wurhtîng on tilt aron rail. lai
11;0 mules, lhue Iby a bridge croe:s tIîe river aundtiurms a clorti1 the locomotive the pair ut broati wheuls are tUe drivers, tUe
32 mnleus long ho a salait bc"d sa tîle bircia, wluichi il. again iuait central whicels acting maînly as guades- la tU car-

tuudsestn ntiI.wsva tlai luit banîx as lar a muoaL tie i rages, liowever, tUe exact reverse of thas arrangement is
375ith indali f iloan 4ummcnus Liai struw-it taus hc 13.ihiotha f bsurved, tic bcariig buing takeu by the bogie whiculs iwhilst
taez;urt %Y..ich termintaes tic lano, atier il courâs oî sule: z)0 taie jutter brunat wlieels aet simply as guides. Ttay are aI-
miles. luwuti a vcry iie argant of vertacal play by meus uf Amer-

Ttic engineering diatfýtLt.ezs eouecd. witt tUe work are t tcuit springs matie wUIt an Intiutrubbucr core saurrouadeti by a
cuimpatîvuly axa .11, tute wll bu au tunneals, ndî bat littie fspiral:stcul spring. Tac bogie whoels aru aise carrieti by six

roek -etttaiag*> cxpuiiîv wurhz, buaaag avoitieti uy Laiu curvus aad springd of tae sameu charactcr. 'J.he carriages, in fact, are
gaiaisadvuL..d, te mianimuma radias ut tUe tonner beaaag tierceaure, iL w'itl bu seuls, stcaiut, anti prevcntuti front ovcr-

500 fa.., 'snthle minuu iu-linat - 1 -'l tIi.. 11IlL.' 1i -. ' h1Iu lurnîng> lakrally bj tlUUotet an.U gau tgu ut tu 111îneîa
bridge crossang îîLlioliô wall doobtless beu n xbaeasive umter- dutermnt b)y the outur visels, wich arc 4 fi,. 2 la. frontStking, and i naglat bu avoideti by followaaag flic luft bank of flic centre ho contre o! Lyres.
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The englues arc fitteti with an Juguons
hydraullo arrangement, by mens of whioh
tho body of theoengino 18 proervoti la a
horizontal position whon. it la elther aseenti.

i li;g or descending an Incline, s0 that tho

level of which le indicated outitido. Tho
b power of each of the eniglues alroady mnade

tbs ae fltes ucovtet by0 tos water, tho
1 4gbeen drawn bythemonthe level. The car.

;l~~< Mn'erages are of three classes; the pas6ungers
entIer from the Bides; and are seatoti back to

l'il~î i 1~ ~i,~Witil an englne, a second and a third.
~ ~ "' Iclass carniage, and a g otis waggon, of tho

~ I '.'type we bave described, an iliterestlng trial
-~ e...was recently madie in the presenco of a number

, il of engincers and other scentilüo gentlemen.
In ortier to test the system a Stnilp Of landi
has been obtainediin Epping Forct, tatl3uzk.

. . .. . . .hurst miI, where.a piece of tramiy rond,
~ .~ - ,710ft. long, has bceen laid. Tho, Iln lb oit

an incline for nean]y !te whole 1enigil, the
steepest gradient bcing 1 in 18J nd tho

I average lin 221j. Upautidown ithîiliueand
round these curves, a aumber of runs; wero
made, both with full andi emnpty carniages,
at good speetis, ,and with perfect. succeuse.
Consitiening the saturated atate of the landi
on, which the lino is matie, the train ran %vlth

E4remankable steadiness, giv:ng a gooti enritest
of %viat; it 'will do on a sounti pie-ett of roal.
Tho time occupied ia the rua ival; exactly
60 s2conds, oin t the rIAIe of about 20 miles

oan heur, staring anti stoppiug Included.
tD The systcm h a been developed to Its
P present degrec of pecdcctnlesa by Mr. F". H.

STrevithick. the englacer to the Lishon
~i Tramway tompany. The engins wau bulit

fi > by Messrs3. Shirp, Stewart axnd (20., anti wast
-~-.9 an excellent specimen uJ! workmanship.'-

~ 1$ ~ ~To Ma&sa PALS MÂILoU&NY DAmit.-Thz
I~j~; ~î. A iolti way of darkeninir pie mahogany la to,

\ y -~covcr it with a wash 0-f lime water, or miik
Ç4 of lime. This inetho i ls, howeven, open te

*.*~*4-the objection that somo pores wilI beconie
filledl up with solid lime, anti s.ow after.

"~S~ o wards white lines anti white points, very
difficuit to remove. Other alkalleg, like

uY~*' Ile; tIf ., potash anti soda, are not open to this objec-
.- p~i ~ tien, anti will darkexi sorte kintis of wood

lie more or less. A solution of bichromate of
à 1 potasb, in water, wili aise darken wood, but

wben the wooti containe tannic or gallic
- - aciti it will bo blackencti morc or less. The

best method. is, perhap.-, iiply a stain madie
of a deccction of lugwuod mn watt-r, a tIno-
ture of dragon't looIe in altohoi, aikaxiet
root in turpentine tir out We have Olten

_____ T -- useti, with great succtss, burin tina, tir
Vandyke brwfin. 13gruurÉtiin liahutu uti,

,, and rubt-id in witl, a flaurv' tl.t f.k ana

n darkcr brown. Tîýt L. ti r învtittd may bû
use to statu any kund tif iuod, and ts in
mny cases preferable over ttani put on by

i watery decoctions of dyewoods -Manujac.
ql Qîï qWtfrer and Butde-r

Z~ ~ 1O -rt BOLTS IN WaOOtu: ST.tUCTRca are
. always liable te bo attackzed by rust, whlch

diminishes their iize anti loosens their hoiti.
The impe reedyof coating the boit boles

with a mixturc of zinc filings anti grosse
galanizes the iron and thus preservos it
front oxidation.
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TIIE SILIR LIGIIT.

Tfr~ substitution cf coal gas for tlie varions cils in flic
production of artit'rcial liiht liai become s0 universal, anîl1 its5
superiority se wcll establislicci flat it scems iîarrily îvîlliiîi flic
lirnits cf possibility tlîat ive siîculd-cxcept Initiler tlic pressure
of cxtraordinarv circiiîstnniccs--ever retîcra te colza or cottoît
%wickpf. Expensivencess and uincîeanlincss iii lise bave cvcr becît
tue cliief dIrawvbael;s f0 aniimal anr! vcgetnblc cils, îrliîlst thec
dangerous ature cf tliose iiroiuceil frot flic muinrai kingiloiii,
ns well as flic objcctioicsblc siîc'i, ancl ctier (dîvntages
attcnding flicir tuse, hauve grently litmitid tlîe rlc'îîanc fcr flicir
services, cf ivliicli otlî(rwisc flic public %voild have been but
toc rcacly f0 avait liem.elir's. But ive ar eirer workinz in
circiest, aîid it is a fact simîple arid absoiute, fliat to.day tiails
lis retiîrniniz te fti' tise cf those sîîaterWas for illunimnatiîig
purposes iiclî, iîct mny ycams since, ivc werc anxicus te
rosîcsi iii favoiîr cf coal gaz. Buti filoen ic ore retîrîîiug Ie
flîcîn tînder ividelt' diffTeneît co"dit ns, anîl in pîlace cf flie
roQtiî' amîi ineficient tvstein cf illumnination bu' vog,'faiîle cils
fcrmeily in vegue, ani iuistiac of the faîîgerowusanul disagrcc-
able socilicl, f burin, mineraI ûit' aý nnw lîmactiscil, ive have
an economicai cicanly, smfc', arvI éfliciint modei of îitili"'nz fi
tlili" uncst evfIycas f4cil ''iz 1 sit i as lien attai eti
witîoîut a uicpart-ire front fli general piîicipîes obqerîcci ini
tIre construction of cil 1 rmps; nlilicuigi thé- cietilîs lia' c b-cn
grcatly moclifleil anci iînpro'vcl. cîrîfil at 1. ugtl rie liaive the
;ippar"nt aîiomalv cf a gas liglît pni clîced fronti an cil lamp.
It is truc tîraf ail cil lamîs -Ire gasý pîeîucers, but r cly to

alimiteci ext-nt, tIre impurit es rf tIce' cil ancd flic nl)slnce cf
exact îîroportirn b,,twccn exygen iiil carlîcr. c'rtisni Ili-
wiric te chioke anci char, ani flie liglît gnîlîîaly te elie
wliilst initier flic ucw systei -i wick wvill lat for ie tirs, thIe
ligliting (f flic fop cdgc beiîîg reqtiirer(l onIy f0 frire flic initial
st itt fn flic gats-mnani i fnltire if blîcli- te ctrri oSi. Tl'Ie dutv cf
tire ivick i., sinill te fccd flie fiane, whicli if docs witiioît
bciîîg itsel f consuuîced.

Tirese greaf changes hlave becn effocteci bv Mr. A. '.%. Sîlbcr,
wlins aewv liglît bids fair not sci luchlinf uere gas-
a'tho gli it rav' 1 issibly rtu tiiis tu 3orne extenît-as fu be sel
wlii"ri'cr con! cas i, eîtlier inplihcable or caunot be obtaincît
But tins nitcred couicîtion of flîîag, lias not beurt brouiglit
abolit by mere accidenut or lîy a hanppy' ispiration . it is th
resîlit cf sc'vcral '-ars ofear îftîl iuîvestiunf ion aur P' pericienfa!
researchi duriîîg liocrs nef occuluivd lîy business, for Mmf. Sulber

ia London uîecîlînt. More flian tivo vcarz silice 'Mr. S-ilier
brought ld.; rystein of pmodiiciîig artificinl higlît liefome flic
flic pi'lilic flîrotîgli flic Society' of Amts, bus flic pîlîlie wc.re not
flien iviiiîg f0 ac'elîfftic fart- mid clown. 'Now, liwcv r,
thînt flic inveuifor lins fIemouîstrntei flie co'rectriess of ]lis
tii ori s by actuel pmactice, tli"me caui bru uo gainsayiuig thie.
f'cts, nom reSssinz tlîc conuisious te iîli ii ey teacd. Tlîe
pmnciîîlo invoiedin lthli Sulber liglît is tii" coni' r-sion of the
ol jute gas a short distance below flie flami', and tlic eact
propomtioning cf flie ruintity of thi' "nsprccluced, nnd cf ie
atmospiicric oxygeu 'uppliedfo if. 'Iliese coudifioiishlaiing
been coniplied w'ifh by Mrr. Si-ber, lie obtains as n resiiit
perfeit comîbustion wliicli icans a clear, briglît, and smokc-
lcss lanie, inaccoinpineci by auy offensiv.' sînchl or cf ler
drawvback. a liglt if, rmecver, ivliiki i.s as suitablc fur a miiîay
carniage, or flic nînstiienî of a slîip, as it is for n dmîwming-
room faile. Iii oncier foi> îuoxiniafe flic coniltions cf lus
systein f0 tros', cf flie or(iiinrv gaz -up~ply as miielias possib e.
Mr. Silb r Inys ou fle it l for ivaîl ani! ceiling biimners iny
menus .uf Libttîîsic! nd~ s A main Jî,,tri1 iý IIbrý.d in tir
rrppcr part of fuie liruse, ndc frein it flic oil is ciiveyecl byi
gravitation toepvory oefi part cf thue biiling. The inili%îriti, s
of flic cil are arcestcîl nt flic oiifset ;)y n strainer, fuîro gli
%vichel flcuie nit flois iy pjip-s to caci Iloor of flic biidinîg;
at rî'licli point is n rt's"mrvcm, file suîply lîeiuîg gev ýr i- d byn
stopcock and! flont. itr reservoir is llacecl ou a It c vl ih flic
brners it lias te siipli', aud by fis unr'ais Iliere is no over-
flo%, non ar" filier - ny aps f0 turr )ut (,r off. Tii" ci' floin..feclv te flic humner, nt a coustint lev'el, sevemal luches bu ciw
tue flame, whîichi is feci by f!ie tapi lam> affmititeni ici tii w ick.
As f lic oli in tii. wvick liecouiie.. lietecl if is î'nporiscl mnaia
atînular cliamlier, whiicli iut fact beconies tire g isliolcr. The
suiîp'y is suaiutaiacd witlî pi'rfvî t thv'airfi de icate;v-nîluustecl fient followvin, flic rate of cei.iieu,)ioi, ant oeii'g
tue cock tu flic csnct'extent reqrîircd te keel? up flie s;upiy,
and ne more.

Inuflic burmer, of course, lies Uic secret of flie Silber light,
.ti in ptuîcfvýtiîg t1tu allîîsttwunt of tliu Utiiion of nit,
several tliowîad exp)eriment;; have been iacle, and mucl i Ure
aur! mncy spent byi thec invontor. Thio humer cornsists cf a
suries of concentrie tubular caRns placcri vcrtically nue %ithiri
tIre otîrer ivitlî spaces cf variablc' iclth infcrvcriing. The
inuer spacc fornis an air passage by w'liich tlic cuteratmos-
;îlierc if; cou<luct"cl f0 the centre of the fiamc' ; i the eliamber
surrcîinding fuis the iec is pinccd. On tlc oîitside of fMis
clîrnilier, whicli mnay ]lc caied flic gas chimber-and surrcîind-
iuîg it, is anothor passage for flic qupply of air to tlie exterior
cf thie fline. ijlst a fourtît annular cliamber antains the ou,ý
and! is in diirect connc'don ci tlie one l'and %vith the supply,
andco i oth tir witii tlie wiec Covr'ring the nioîths of al
these clinnîlers i; a dorme-sliapc'I cap !îaving an apert,.rc
tlîrouglî w-iicli the flame issues, anîl at îvhicli point tire air and
gas are foctissed so as te produce pct f'ct combu'ticn. Thc
dêtails cf construction vary slielitly with the va-ying naturez;
cf ftic cils to Ire burnccl, wlietlier spcrm, colza, or tlic Iight
hvdro-carbon cils. The principle hcwcver romains the saine
inal., andc it is tlîat cf soccuratevadIuctincr tlîeir proportions
as te obviate cmoke, ivaqte, anîl danger. On a reccut is t f0
Mr Silber'; wnrebocrse in Wood-street. lhc'anride, ive c'<aminecl
a nimber cf tîtese lamps, variouisly fittccl, for general, andl for
rpeiccin purpowss, anri in noc one instance, ont <ifmrany bumners
tried, did wc lacet witli anvthing te lvad f0 the alferation cf a
priniarv opinion tlîat the Silber lielit was a p-ar'tical succî'ss

But above and ) ývon<l ail tItis cornez flic questicn cf cest,
and it gocs for notliin, ia commercial sense if the mo-t
pcrfectiv siiccssfuil invention bie couplcd wvitl extravagant
coqt. In tlîis respect liower'r, the Silber itriit cornes ont
ratisfac'toriiy, flic independent teztimony of railway cotnipanics
c'lio lia, e luid the lîglît in uise for p-riods cf-m:i some in-
stii ces-over twplvc monthez, being vory conclusiv on that
point, ancl estibiisiîing the fact tlîat in railwav carniages the
1,iliîcr liglit effects a eaving of 61. 18s. 8d1. per lanip, pier anum,
as ag-aint the common rapte nit iamps at tha pir sent miarket
prices Ili cf ler ftriai.-, includinz a long series of ca eftil ex-
pereniments madle bw Professsor Valenftin, four time- the light
lins brun foîcuci to bci produceli, acco i'panied by a direct sa, ing
cf 04 per cent in cost of prîcirction. Taking flic resuit cf its
appulication tc a train on thie Metropolitan Raiiwîiy, wp fini!
the raving in cost andi tue inercase in illîminating povcr tri
bu vi'ry mnrlze 1. Encli gas iamp in thi' cirria-ýes n that line
conauuw-s 4 cuie fc' 0 f ceai gas, per litrr r 10GB feet in 252
liotrs, at a cost cf 3s Cci. per 1000O, one lamp giviug a liiht
equai f0 3 7 candlc-. On tlîc cther liand, the Sulber light is
reponred to give a liglit canal te 12 candles at a ccst of Is. 7Wd
for 252 liocrs, besicles wliiclî tîrere is flie saving cf (fend weiglit
of tic tgas hazs, anci cf fimé lost iu fillinz fli"m and att ndiag
f0 fle liglitiîig arrangements With facts scc as the!;- in
viýw, n-id beariug iii minciftic extensive tores cf min"rai nil
avniting a s;afi' anci cfljiciît rneanc cf coniversion i,îto 'icLi, ive
uiay cert.ainiy preîlict a verv, large demand foîr the Sulber liglit,
aîd an adequate rcward for ifs ingeîîious inventor.-Engineering.

RAILWAY TIMBER BRIDGE.

WVc illustrate, on page 20, atimbcrbridge, coastructed te, carry
the Soîttiera Railwavt cf Canada over Kettie Çrck, at St.
Tiiotiias, Oiitario. Trhe work net cnly is an exce:llent cxt ,lc
cf type cccistriîzf ion, but is rcmarkable for the rnpidity %wifh
whiclî it was cenpieted. Ifs exircîne leagth is 1366 ft., dii'ided
îîîto 736 ft cf frestle work, ancl 630 ft. of bouse frîîss ng ; flic
latter is Inade il c f 14 spauis, resting tipon f imber piers, as
sliown clu page 20. Tîce extreme heigit of thi structure is 92
ft. Tr;crc, %erc iised iii its construction 1,070,672 ft cf timber,
boar t ineasurc, .1600 lineal f':et cf piiing, about 35 tons cf
wrouglît, ancl 37 toits cf cast ion. The work ivas commencecl on
tIi" 2Otli Scitembcr, 1871, and complete 1 flic 13tb Februamy
l. t-at îirrod cf lcss titan fic macthîs, and part cf wvilîi IaZ
iii the sevcre seasen. Messrs. Diunn, Holine,, and Moore %vere
thic contractors, Mr. 'M Courtriglit bcing the presiclent cf the
ra lway, aîîd Mr. N. Finncy the cngincer-in-ciiief.

[3fardi, 1873.
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