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MOTIVE POWER FOR SMALL MACHINES.—(Sco page 33.)

The want of & cheap motive power capable of driving
sewing and other machines has long beeu felt, and much
ingenuity has been expended in attempting to supply it. The
contrivances which have been designed to attain this end may
be divided into two classes, the first being composed of motive
powers properly so called, and the sccond consisting of accu-
mulators of power, or contrivances by which a considerable
amount of manual force exerted for a short interval is stored
up and given out as required in the form of a lesser force
exerted for o longer period.  Amongst the motive powers of
the first class we have bad small turbines driven by water
supplied {rom the ordinary mains, ¢ domestic ” steam cngines,
smal' gus engines, and electro-magnetic engines, some few of
these contrivances being well designed, but noue of them, so
far as we are aware having ome into general use,

Xachines of the sccond class have consisted, with but few
exceptions, of arrangements of springs brought into a state of
compression or tension by gear worked by hand, their recoil
being utilized to actuate the machino to be driven. The ar-
rangement which we now illustrate on page 33 and which has
been designed by Mr. Joseph Holwes, Londun, Englend, be-
longs to the sccond class, but it differs from its predecessors
in an important respect, namely . that instead of the power
being stored up by the tension or cumpression of steel spungs
or by raising dead weights, the necessary force is obtained by
the pressure of the atmosphicre upon the surface of a piston
moving in a cylinder, and Lelow whick & vacuum has been
formed. The udvantages of this arrangement are that a prac-
ically constant force is obtained acting through any required
distance, while, at the same time, the whole machine can be
kept comparatively light. Thus, for instance, 1f we suppose
a vacuum of 14 1bs. per square inch (and the arrangement
admits of an almost perfect vacuum being obtuined) 10 exist
below a piston 9 in. in diameter, the pressure un that piston
will amount to 890 1bs., or be ncarly equal to a dead wurght ot
8 cwt, while ths weight of the parts required to obtan this
result is very moderate. On the other hand, too, the force
exerted on the piston, being practically constaut throughout
its stroke, there is no necessity to resort to fusees or other
contrivances to equalise the furce exerted, as is the case when
steel springs with their variable resistance are employed.

‘The arrangement adopted by Mr. Bolmes will be readily
understood by reference to the engraviogs, tig. 1 being a
front, and fig. 2, an end elevation of the motor.
~1n these figures, A, 18 & cylinder of suitable diameter and
length fitted with a piston, B, which moves freely—but per-
fectly air-ight—in it. To this piston is attached a band or
c¢hain C, which extends through one end of the cylinder over
a pulley D, to the drum E; the latter being geared to a shaft
F, which can be turned by the wrench or key P, so as to wind
up or raise the piston from the bottom Yo the top of the cylinder.
Instead of the chain or band C, a rack may Lo employed. The
shaft F, is connected by a clutch @, or a ratchet and pawl or
other suitable contrivance, with toothed or frictional gearing,
or with belts and pulleys wheroby the motion imparted to the
shaft on which the drum E, is fixed, is communicated to other
shafts. The gearing or pulleys aro so proportioned that any
speed communicated to the first wheel or shaft is greatly ac-
celerated ip its transmission from it to the last shaft H, of the
series, which is connected directly or indirectly with the sewing
or other machine to be driven. H3, is a fly or Land wheel,
which may have grooves st different diameters to correspond
with the pulley attached to the machine to bo driven, and by
which the spced or power may be regulated to suit the work to
be performed.

The piston B, as beforo stated is fitted to work air-tight in
the cylinder A, and the latter is closed air-tight at the bottom
or at one end, the top or other end being open. When the
piston is raised or drawn towards the top or open end of the
cylinder a vacuum will be produced in the cylinder below the
piston, and tho latter will be pressed down with the full pres-
surv of the atmosphere, and this force is communicated ag
explained through the aforesaid gearing to the machine to bo
driven, It will be scen from the engraving that the motor ig
provided with a simple brake applied to tho wheel H,, this
brake being so arranged that it is always in action except
when removed by the pressureof the foot on the treadle shown,
By simply pressing or releasing this treadle the motoris started
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or stopped at pleasure, and thus porfect commmand is obtained
over the motion of the machine which is being driven,

Of course, in such an arrangement as that we have described
a vital point i8 to obtain a piston which shall move freely in
the cylinder, and which shall yct maintain itsclf air-tight
without skilled attention. Practical esperience has proved
that such a piston can be constructed.

With a motor of the kind we bave descrs - 4, having a 9
inch cylinder and 2 ft, stroke of piston, a force of about 1800
foot-pounds can be stored up, the piston being raised by 82
turns of the crank handle, and the work of windivg up being
easily accomplished in one minute. This amount of stored-up
work is suflicient to make about 5000 stitches with a sewing
machine, or to sew about seven or eight yards, according to
the quality of the work. The arrapgement in modificd forms
is also available for & variety of purposes where the exertion
of asmall power for long periods is required, and we anticipate
that numerous applications will be found for it.—Engsneering.

PEAT-CONDENSING MACHINERY.—(See page 36.)

The total absence of coal in the strata of this and the adjoin-
ing province is a source of weakness which has for a lorg time
been patent to the most careless consi lerer of vur progress in
manufactures. Our water powor is abundaat, but we have no
coal and our vast forests already begin to fail to supply fuel
necessary even for Lousehold consumption. We have however
vast deposits of a most useful fuel hitherto almost untvuched,
in the peat-beds of Anticosti and other places. Deposits ui
this fuel exist to a great extent in Great Britain and Ireland
aud the present high price of coal there has turned the atten-
tion of the public to this hitherto neglected source of heat.
Experimental trialgjof eat-condensing machinery have recently
becn made there in the presense of influential capitalists and
engincers, all of whom expressed their opinon that the success
of the project was undeniable. It is quite unnecessary to re-
mind our readets that tho question of fuel here, in Quebec and
Ontario, is in a very unsatisfactory state. Our forests are
beginning to fail, and our deposits of metallic ores are for the
most part necessarily neglected. This being the case we may
learn a profitable lesson from the misfortuno of tho presuut
scu. ity of coal in England.

We give on page 36 a plaun and side elevation of o peat-con-
densing machine by Messrs. Clayton, Son, and Howlett, recently
introduced to public notice, The illustration is from the An-
gineer which remarks upon it as follows: ¢ It is unuecessary
for us here to enlarge on the importenco which, us our readers
know, wo have always attached to the utilisation in some form
or other of the immense deposits of fuol contained in the peat
fields of Great Britaia and Ireland, and we will therefore at
once proceed to a description of the details of this machinery,
which, to our minds, is certainly the necarest approach to a
solution of the great question of how peat can be freod from
the hygroscopic and fixed water it contains in its natural state,
and also reduced in bulk as to be convenisnt for transport
storage, yet brought forward.

In thoe system which Messrs. Claytou, Son and Howlett pro-
pose to pursue, however, the peat, when cut, is first of all filled
into what they called **squeezing trucks,” in which, durirg its
journey to the works, by the action of . screw or lever, a large
proportion of frec water is forced out through perforations in
the bottom and sides of the said trucks It will be seen from
ourillustration that, scparate from the moveable \rivingjengine,
the condensing machine itself consists primarily of hvisting
gear, which is connected or disengaged from the motive power
by a hand lever, and is used to raise tho peat as it arrives from
the bogs to the lovel of the vertical hopper, but which is clear-
ly an arrangement quite extraneous to the vital principle of the
manufacture. The mastication or trituration of the peat, after
it has buen filled into the hopper, is effeccted by a vertical shaft
revolving in the upright chamber, and carrying a geries of
cutting blades set round the shaft like the thread of a screw,
and by the action of which the peat is foiced down into the long
horizontally-placed cylicder. This also is fitted vith a revoiv-
ing shaft, passing through its centre, on which 3 a forcing
screw and also a set of discs arranged to form a dissecting
double screw, and at the end of this cylindur furthes. from the
hopper are fitted cutting blades of bard stecl. The «°t on of
the machine is then this: the peat, furced iato the horizoulal
cylinder by the joint action of the blades ana screws, is carriea
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forward by tho twisting movement of the di s, rvery revolution ' section of a furnace tiuo for & Cornish, Lancashiro, marine, or 1
driving it ngainst the cutters, whereby  ery eflective tritucation | other furnace fluo boiler. D is the lower limb of o pipe

i» effected of the fibrous and other un  composed portions, and
the whole thus reduced to & pulpy, ho  vgeneous mass,

At the delivery end of the cyrindert * pulped peat is forced
out through orifice:, of uny s ction that uay be found suitabl -,
on to a system of rollers, which carry it rorward to trays, whero
it is cut into lengths, and either carris d or passed along s tram-
way to the Jrying sheds, whers in about three days it becomes
sutliciently dry to permit of itg heing taken from the portable
trays, and stacked in open racks of a somewhat special con-
siruction, but th s is merely a question of getting the best
ventilation in the smullest space, where the final drying is
completed.

The great feature, as it appears to us, in the whole of this
manipulation, is the breaking Lp of the cellular tissues of the
peat, which contain what may not inaptly be called the fixed
moisture; the mere hygroscopic or free water » an always be
readily got rid of, but fine and close trituration is absolutely
necessary to enable th. other tobe removed, and that this isreally
renlised the remarkable shrinkage which takes place in the
blw ks or briquettesin drying is the best and most tangible proof.
The condensed peat, when made ready for the market, which, we
are assur d, dues not require mor. than cight days at the very
outsid: , is of great firmness and solidity, and guite as strong
in its resistauce to a cutting cdgn as many of our softer woods
A8 to its iutlunmable qualities, wo cap only say that wo saw a
bright, lear fice burning i oue of the office-rooms at Messrs.
Clayton's which was made up of the coadensed peat, and which
was distinctly most admirebly adapted to cooking.  Until fur-
ther experiments have been masle it isimpossible for us to give
any .ata ags to what may be lie water-evaporating power of
this new fuel; but, judging from sppearances, we are disposed
to believo that it will be found high, whilst asto the reduction
of iron in blast furnaces, w. are prepared at once to say—and
our « xperiencs with wood charcoal has not beeninconsiderable
—that it is admirably a-lapted for that use. Tho difficulty in
this prucess has always been to get the peat in a sufficiently
solid form to resist the pressure of blast just at the tuyeres,
but we believo that Messis. Clayton, Son and Howlett's patent
jroduces it ;0 condensed that it will be found equal to sustain-
Ing the impingement of a piltar of blast of, say, 21b. to 241b,
which is amply sutlicient, We may aleo call the attention of
the manufacturers of charcoal tinned-plates, whose <upplies of
wotd are necessarily daily decreasing, to this process, which
places within their reach a fuel admirably adapted for use iz
their hollow and sinking-down fires.”

It is stated that this fuel can be prepared in Evgland at a
cost of from five to six shillings per ton of the dry briquettes.
The eust of production here should be, if anything, less than
that, and would moreover give employment to hundreds of our
population who now go annually to work in the factories and
biick-fie 1ds of the States.

MILL'S FUEL ECONOMISER.—(See page 45.)

Me. R. MLy, of Val Plaisant, Jersey, has lately patented a
simple and, as it seems, very effective arrangoment of tubes
for promoting the circulation of water in steam boilers, while
at the same time increasing the heating surface, besides
possessing collateral advantages which will be mentioned
further on. The accompanying drawings illustrate some modes
of carrying this invention into effect. Fig. 1 is a vertical
section through an ordinary Cornish boiler; Fig. 4 is a hori-
sontal gection through the flue of the sume; and Fig. 2 isa
front elovation. Two pipe systems are shown over the grate,
bent serpentine fashion, or similarly joined by bends, asshown ;
and each connected with its side of the boiler, viz., at the back,
connected to the water space over the crown of the furnace,
and in fropt connected to the water space near the bottom of
the fluo; A is a circulation cock, and B a blow-off cock ; by
shutting the former, and opening the latter, the tubes may be
cleared of any sediment, though very little deposit takes place
because of the scourlng action of the rapid circulation. The
pipes ure supported by brackets, Fig. 3 is a frout clevation of
8 Cornish boilor, fitted with two similar pipe systems, but
without circulation cocks. Thero is bo-ides shown a third
system, in the centre of the flue, and which will be described
with referenco to Fig. 5. Fig. 5 is a vortical longitudinal

| 8ystem, and is by the pipo F connected to the water space in
the lower part of the boiler, closs by the aghpit, or frout gide
of the bridge. Where tho pipo passes tbrough the grate the
bars are cut short, and gupported from their adjoin’ng bars, or
in any other suitablo manner. E is the upper limb of the
system, which is carried to the back of the boiler and ter-
minates in thoe water spaco at or near the furnace crown. This
arrangewment may, for very small furnace flues, be used alone,
but for larger flues, in combination with the pipe systems
described, with reference to Figs. 1. 2, and 3, and either
separa  {rom or connected to them,

Fig. 6 is a vertical clevation of an egg-ended boiler, fitted
with two pipe systems, one on each side, and with their tubes
arranged verticaily, or slanting one abovo the other, but so as
to leave the middle of the furnacoclear. I, K, and L are threo
tubes, connected together by double bends, or in one piece
bent to the shape. The pipe I runs along the whole length
of the underside of the boiler, and bas its exit in tho water
space at tho back ond of the boiler; the pipes Kand L aro
arranged under the pipe I, but only in the furnace part of the
flue. L runs to the front of the brickwork setting, and is by
the pipe M connected to the water space at the front of tho
boiler ; N is the circulation cock, and O the blow-off cock, as
described with reference to Figs. 1, 2, and 3.

As to tho advantages resulting from the application of these
circulating tubes, some experience, extending over from two
to ecleven months, has already been gained in respect to land
boilers. Firstly, a clear and considerable saving in fuel,
becauge of the additional and ecffective heating surface, and
increased circulation, and secondly, a saving in wear and tear
in the furnace crown or in the bottom plates as regards boilers
fired underneath, because of tho equalisatiou of the heat given
out in the furnace, a great part of it being used to heat and
evaporate water drawn from other parts of the boiler, instead
of as heretofore, being for the greatest part absorbed by tho
plates over the furnace, which thus do many times more work
than any other part of the boiler. Unequal expansion, with
its disadvantages, isalso lessened. Thirdly, obtaining a much
lower temperature at, and in fron* of the furnace door, which
by the application of this inv ntion, bas been effected.
Fourthly, a savin, in the wear and tear of the brickwork in
the furnace of externally-fired boilers, ag it remains black
inatead of being red, or white hot, thereby preventing the
possibility and inconvenient stoppag.s for relining.—Zngineer,

CULINARY BOILER.—(See page 61.)

Mr. Isracl Kinney, of London, Canada, is the inventor of
the novel form of culinary vessel represented in our illus-
tration. Tho object sought is to provide a means of con-
ducting away vapours arising from tho cooking article, so that
they will pass into the stove and up the chimney, and thus
not bo disseminated through the house. This is effected by
casting the side wall of the pot with & vertical recess, ex-
tending down from the top to the bottom, following the off-
sct made by the pit. The outer edges of the recess, down to
the plane of the offset for tho pit, are formed with flanges
to receive a sheet metal slide, A, which closes the recess and
preserves the circular form of the vessel, and at the same timeo
forms a flue. The vapours rising are drawn down through tho
Iatter, and thence into the stove. This improvement is ap-
plicable to all vessels used in cooking., Patented August 27,
1872, —Scientrfic American.

Tus total annual production of iion is estimated at ab ,ut <le-
venand one-eighth millions of to«.s for the whole wor.d, in 1869,
and must haie i scroased greatly in more recent years. At that
time Engla-d produc d o.er five millions ; the United States
of North America, over one nd a-half millivns , France nearly
on» and a-yuarter millions ; Prus-ia rather more than one
million ; Belgium not (uite half a million , the Austrian Em-
pire a third of a milliin', Sweden and Noiway nearly 400,000,
Russia and the Zollverein nearly half a millivn tons between
them, of which fou - evenths came from the former, Spainand
It: Iy made np nearly 100.00v tons, two-fifths frum the latter
The in.rease in the productior of the United Siates in the five
preceding years was nearly 64 per cent; in Prussia, 36 per

cent. ; and ie Bagland, insix years, 26 per cent,
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PEAT CONDENSING MACUINE.
Messrs. Clayton, Son, and Howlett, Engineers, Atlas Works, Harrow Road, London.
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SHAW’S PLANER BAR.

We illustrate above a most ingenious invention patent-
ed recently in the United States. Our illustration is from
the Scientific American, which describes the machine as follows :

«In brief, the device is a planer bar; its object, to reach
through work on planing machines, and thusserve to performa
large proportion of the labor of slotting and shaping appara-
tug, at, of course, a materially decreased expense. 1t consists
ot a heavy shaft, A, at the rear of the planer, which rides upoun
centers, B. On this shaft the bar, G, is pivoted ; so that by
this mode of connection a universal joint is obtained, and the
outer end of the bar rendered capable of motion in all directions.
Near the centre of the bar is a pivoted box, D, from whicha
pin projects, which i8 securely fastened to the tool post and
carriage. The bar is therefore subject to the movements of
the latter, and is regulated by the ordinary feed motion of the
planer. At E the tool end is represented as operating on the
inside of a wide cag'ing.

« 1t is claimed thut the ability of the device to reach through
work is unlimited, and that it will plane one third the length
of the planer; while its action being of an end thrust char-
ecter, it will cut all that the machine is able to pull without
chattering. Our illustration presents so eularged a view of
the invention that any further details here are unnecessary to
insure its comprehension »

THE SUPLEE NEEDLE.~(Sce page 61.)

The Suplee needle is a recent California invention and one
which, says the San Francisco Mining and Scienty:c Press, 18
destined to do away entirely with the old-fushioned tewing

machine needles so long in use. It difiers from all other
sewing machine needles by having an open eye or slit so
arrang-d that it can be threaded instantly by teking the thread
in both hands as shown in the accompanying cut, placing it
at the eye, and pulling it gently against the needle with a
downward motion. This dispenses at once with the slow
process of biting off the thread and twisting the end intoa
point 50 as to get it through the ordinary eye. The saving of
time alone is an item in its favour, without taking into consid-
eration the trouble incident o threading old-fasbioned needles.
The manufacture of sewing machine neédles in the United
States bas heretofore been confined almost exclusively to North
Bridgewater, Mass., but ‘a factory for turning out needles of
this patent is now under way in this city, owned by the Suplee
Needle Company,
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THE PRINCIPAL ENACTMENTS OF THE BILL INTRO-
DUCED BY DR. TUPPER, RESPEOTING WEIGHT'S
AND MEASURES.

It is not so very long since our Canadian coinage, or rather
the coins which wero current here wero of such different des-
criptions and values as sometimes to puzzle even tho most
experienced dealers. Now that is all changed, and the next
step s to systematize our weights and measures, We had an
occasion, not long since, of witnessing the painful cfforts of a
profession~1 scientific gentleman of this province in his scarch
after Iegal standards of weoights and mcasures. The search
was very arduous, and the results by no means satisfactory.
Wu hail with pleasure an attempt on the part of the Govern-
ment to remedy this state of afiairs, We aro indebted to the
colvmns of the Monireal Herald for the following summary :

WKIGHTS AND MEABURRS.

The “Imperial yard” shall be the standard of length, where-
from all other measures of length, whether lineal, superficial
or solid, shall bo derived, and all measures of length shall be
certain proportions of tho standard yard.

Here follow descriptions of measurces of length and super-
ficies derived as above :

The “Imperial pound Avoirdupois” shall be the standard
measure of weight from which all other weights and measures
baving reference to weight shall bo derived ; and shall be in
parts, multiples or proportions of the pound avoirdupois.

Here follow descriptions of wz2ights as derived above, and it
is stated that :

One hundred pounds shall be a hundred weight, and two
thousand pounds a ton.

(I)no hundred standard pounds shall also-be called a ¢¢ Cen-
tral”

The Troy ounce shall be equal to four hundred and eighty
avoirdupois graing, and shall be the standard measure of
weight for gold, silver, platina, and preclous stones; and all
measures of Troy weight shall be taken in parts, multiples,
and curtain proportions of the Troy ounce.

Contracts for gold, silver, platina, and precious stones by
the Troy vance, and by any weights, being decimal parts or
multiples of such ounce, shall be valid.

The gallon known as the “Imperial gallon,” containing ten
pounds weight of distilled water, weighed in air at a temper-
ature of 62 degrees Fahrenheit and the barometer standing at
thirty inches, shall be the standard measure of capacicy for
liquids, from which all other measures of capacity in respect
of liquids shall be derived.

One fourth of the gallon shall be a quart, and one eighth
part a pint. &

The ¢ Imperial bushel,” contairing eight Imperial or
standard gallons, shall be the standard measure of commoditics
sold by dry measure, from which all other measures of
capacity in respect of such commodities shall be derived.

But in cuntracts for any of the articles in this section men-
tioned, the standard bushel shall mean the weight of a bushel,
as hereinafter mentioned, and not a bushel in measure, unless
the contrary appears to have becn agreed upon by the parties,
viz:

Wheat,.ooos coiiisvrinieonienennanens Sixty pounds.
Indian Corm....ovv.vvinenreneass . «... Fifty-six pounds.
RYC.iciietiinee toninncraneevnnonenes Fifty-six povnds.
B T Sixty pounds.
Barley.oveerierecieoseonessnsocessns Forty-eight pounds.
0 PR Thirty-two pounds.
Beans ,..oviiieiiiiinnan. Cereseesaane Sixty pounds.
Clover Seed.....covviviricieviiinnnnns Sixty pounds.
Timothy Seed....covvvvert viievennns Forty-cight pounds.
Buckwheat.... .....oiiiiviiiiioanns . .Forty-cight pounds.
Flax Seed........... F teeateeecnaeaene Fifty pounds.
Hemp Seed............. b eeersecaraens Forty-four pounds.
Blue Grass Sced...oiiieneveniesnnnnns Fourteen pounds.
Castor Beans.....ovveeienenevencannans Forty pounds.
Potatoes, Turnips, Carrots, Parsnips, Beets

and OniONS. ..o vvirvevneersonaannans Sixty pounds,
Balt. i i ceriiii i i e e e Fifty-six pounds.
Dried Apples.......oov.vivvotis,e ... Twenty-two pounds.
Dried Peaches......ccoovivinenenanans Thirty-three pounds.
Malt. oo it cieenns connnenn oes .Thirty-six pounds.

¢ Provided that for .years the Wine gallon of 231 cubic
inches, and the Winchester bushel of 2150 42-100ths cubic

fnches, may be used by special understanding between partios
nnd during the same period tho ratio which such mcasures shall
bear to the standard measurcs, shall be ns follows :—Twaolve
Wino gallons shall be equal to ten Standard gallons ; one Win-
chester bushel and thirty-one thousandth parts thereof, shall bo
cqual to one Standard bushel. Provided also that the Govornor
may make such provisions, not inconsistont with this Act,
for tho verification of the measures authorized in this proviso
and their sub-multiples, a8 may be d:cmed nocessary.”

Every steelyurd or other weighing machine shall have
marked upon some essontinl part of it, the actual aveirdupois
weight of each weight used with it.

Tho Gevernor in Council may declaro any multiples or sub-

multiples of any of the weights or measures hercinbefore mon- |

tioned, to be legal weight or measures, and may order tho
discontinuation of any standards, and tho substitution of
others not inconsistent with this Act.

BTANDARDS OF \WRIGHTS AND MEABURES.

The Minister of Inland Revenue shall cause to be prepared
threo scts of Primary Standards of length and weight, each
sot consisting of .—A Standard Yard; A Standard Pound
gvl(;irdupois ; A Standard Ounce Troy; and A Standard

allon,

‘The Governor may declare she same to be the only Primary
Standards for Canada under the name of “The Dominion Stan-
dards,” from which all other weights and measures shall be
computed ; and from and after the dato of such proclamation,
all Primary Standards logalized by the Legislature of Canads,
or Nova Scotia, Now Brunswick and British Columbia, shall
be transferreG to e possession of the Department of Inland
Revenue, - -

One set of the Dominion Standard shall be placed in the
custody of tho Speaker of the Senate, one in the custody of
the Speaker of the House of Commons, and one in the custody
of the Minister of Inland Revenue, under such precautions
against deterioration as determined.

The Minister of Inland Revenue shall also cause to be pre-
pared two sots of Secondary Standards ; and the Governor may
declare Secondary Standards to be legal Sccondary Standards
under the name of The Departmental Standards,

The Commissioner of Inland Revenue shall have the cus-
tody of the Departmental Standards, and all oporations with
reference to standards, shall be conducted under his supervi-
sion, and the said Commissioner may be paid, in addition to
his salary as Commissioner, such further allowance asmay be
directed,

The Minister of Inland Revenue shall also procure the
necessary apparatus for use in connection with the Standards.

As soon as the Standards have been legalized and deposited,
the Governor may fix a day, giving not less than six months
previous notico, after which all contracts for work to be done,
or things to be sold where no special agreerhent is made
to the contrary, shall be deemed to be made according to the
standards fixed by this Act.

Provided that in the Province of Quebec the measures of
length, superficies and capacity hereinafter mentioned, may
be used by special nnderstanding between the parties and
shall be understood when such contract relates to any of the
purposes for which they are established by the laws of that
Province, unless by the express terms of such contract, it ap-
pears that the parties intended standard measure; and the
proportion which such measures shall bear to the standard
measures, shall be as follows :

The French or ¢ Paris foot ’—shall be twelve inches and
seveaty-nine hundreths standard measure. Here follows a
description of the arpent and perch according to the above
standard.

The *Canada minot™ shall contain two thousand three
aundred and thirty-nine cubic standard inches; provided that
in contracts for any articles mentioned in section five, the word
“minot” shall mean the weight of a ¢ bushel,”as fixed by the
said section and not a Canada minot, unless it appears that
the parties must have intended & Canada minot of measure,

After the day fixed by proclamation as above, Her Majesty’s
revenues shall be payable, in accordance therewith, and such
8s are now charged by the wine gallon shall be charged by
the standard gallon in proportion to the greater capacity of
that measure ; that is to say, in the proportion of six cents on
the Imperial gallon for five cents on the wine gallon.
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The Governor appoints Inspectors of Weights and Measures
for each Prov.nce, whose dutics are detalled in tho next suc-
ceeding scctions, of which those which concern the public are
as follows :

The Inspector within the District agsigned to him shall seo
that each Doputy Inspector is furnished with the apparatus
necessary; shall carvefully comparo his standards with the
official standards and shall cortify to the correctness of the
same by a suitable mark, ar may be directed; shall determine
any disputes between any Denuty Inspector and any other
person in relatica to suy duties of inspection porformed by
such Deputy Inspector, and shall have such other duties and
powers as may bo assigned to him by order In council,

The Governor may appoint in cach district deputy in-
gpectors.

Each Deputy Inspector shall, upon such day and at such
place 28 may bo appointed by the Inspector of his District—
and of which public notice shall be given—attend with his
apparatus, for the purpose of inspecting all weights, measures
and weighing machines, and shall inspect and if found correct
shall rertify all weigbts and measures, scales and woighing-
machines brought to him for inspection,

The Deputy Inspector may, at all reasonabdle times, enter
any place where any commodity i8 kept for sale, or charged
for carriage weight or measure, and there examine all weights,
messures, beams, or other weighing machines, and shall do
sn, without previous notice, and shall attend at any reasonable
time and place, for tho purpose of inspecting any fixed weigh-
ing machine in his division; and he may also certify any
weights, measures, or weighing machines at the request of the
owner,

The Deputy Inspector shall cnter all verifications maue by
him, and at the time deliver to the person procuring verifica-
tion, a certificato setting forth the fact.

Within two months after the expiration of one year from
the first verification, and of each period of one year after each
subsequent verification, every weight, measure, and weighing
machine shall be again verified and a new certificate obtatned.

Every person, who, after the expiration of tho time appoint-
ed under this Act, offers for sale or uses, any weight, measure,
or weighing wachine not duly inspected according to this
Act, or which may be found deficient shall, on conviction,
incur a penalty of not more than fifty or legs than sive dollars
for each offence; and every such deficient weight shall be
forfeited and broken.

Any person who refuses to produce for inspection, when re-
quired, all weights, measures, beams, or weighing machines
in his possession, shall, on his conviction, forfeit a sum not
exceeding twenty dollars for the first, and forty dollars for each
subsequent offence.

If any person counterfeits any mark used for imspection
purposes, or 8lters any balance, weight or weighing machine
marked under this Act, or sells any things by any weight,
meagure, or weighing machine, marked with any countefeit
mark, he shall, for the first offence incur a penalty of forty dol-
lars, and for each subsequent offence, one Aundred dollars, and
suffer two months’ imprisonment.

Any person who causes to be made or sold, any unjust
measure, or any other weighing machi  shall for the first
offence incur a penalty not cxeeeding _.y dollars; and for
each subsequent offence one hundred dollars, and suffer two
weeks' imprisonment.

1f any person obstructs any officer acting in execution of
this Act, he sball on conviction, incur a penalty of one Aundred
dollars and the Deputy Inspector, or any person whom he
may call to his assistance, may seize the offender and detain
him until he can be dealt with according to the law.

All penalties shall be recoverable before any justice for the
place in which the offence was committed, if such penalty
does not exceed fifty dollars; and before any two Justices, or
any Magistrate having the power of two Justices, if it exceeds
that sum, upon proof by confession, or the oath of one credit-
able witness, and may be levied by distress,

No contract shall be invalid, on the ground that the weights
or measures expressed in such contract, are weights or
measures of the Metric System, or on the ground that the
decimal subdivisons of legal weights and ineasures, whether
Metric or otherwise, are used in such contracts or dealing,

The tables in a Schedule hereto annexed shall be deemed
to sct forth tho equivalents of the weights and measures
therein expressed in the terms of the Metric System; and

such table way bo lawfully used for computing and expressing
in weights and measures of Canadn, weights and measures of
tho Metric System.

The Governor may direct Standards of Moetric weights and
measures to bo precured and legalized, and verified coples of
them to be provided.

CANADIAN PLUMBAGO.

Sinco the failure of the celebrated Borrowidale mines in
Cumberland, Eagland, most of the present supply of plumb.
ago has been dmwn from the East Indies. Small quantities
are alro producel in Scotland and in Cornwall, England, and
in Norway. "The present supply is however considerbly short
of the demand, a great quantity being used in the manufacture
of crucibles, ‘T'hisbeing the case it is a source of great interest
to Canadians to find that somo ecxtensive deposits of this
mineral have been discuvered near Buckingham on the River
du Lidvre, o tributary of the Ottawa, These mines are said to
bo very favourably situated, both as regards the working of
the oro aud its transport, A recent number of Engineering
states that an examination of these mines made by Mr. George
Henwood has disclosed the fact that there are fourteen well-
define 1 lodes, in whick plumbago of unusual purity occuis in
large quantitics. Severwl of the lodes intersect each other and
the mineral in s me of them vacnes in thickness from 6 to 10
fm t.  Besides this there is a quarry of disseminated ore, over
a quarter of a mile in length, and ju ft. 1n heght, producing a
very good percentage of plumbago. Some fine specimens of
the wincral taken from the lodes by Mr. Henwood were lately
to be seen at the School of Mines, but are now at the oflices
of Mr Harvey, in St. Clement's Howse, where we receatly
inspected them. They are exceedingly rich in appearance,
and are remarkable fur their crystalline formation and purity.
They disy lay all the varictice of the ore, some bemg coluanar
and reticulated, and othiers laminated.  Une specimen measures
2 ft in length, 16 in, in depth, and about I . thickness.
Assays f this ore, made by Messrs. Juhnson and Sons, show

it to contain 97 per cent, of plumbago, the aummum annual

vicld of whith the ludes are capuble, being estunated by Mr.
Henwood at 5000 tons, whilst twico that juantits, it is stated,
ean be  btained anouully from the workings i the quarry.
The ) roduce of th 8e miines is sawd to be preterred vefore the
best Ceylon ores, and to command a higher price in the local
markets. From the appearance of the samples and the extent
of the deposit in whick: they vvewr, we may infer that this
discovery will, in its results, exercise an important influence
upon the market.

NAIRN'S ROAD LOCOMOTIV.I.

We illustrate on page 44, from Engineering, one of Nairn's
patent road locomotives, constructed by Messvs. J. and T.
Dale, of Kirkcaldy, giving a perspective view of this engine,
showing it as arranged for driving machinery, the road wheels
being thrown out of gear, The crankshaft—which is under
the boiler—is extended for the purpose of putting on the belt
pulley, and is supported by a malleable cast-iron bracket
attached to the framing of the engine. In order to prevent
the crankshaft extending beyond the frame, the ¢ye of the
pulley is cast upon one side, and the pulley is fixed upon the
shaft by means of two steel pinching screws. A belt from the
eye of pulley drives a horizontal spring governor for regu.
lating the speed of engine, the spindle of this governcr being
supported upon two light malleable iron brackets bolted on
the top of tank. The governor works a butterily valve in the
steam pipe in the usual way. No parts of engine after coming
in from hauling loads upon the road or field require to be
disconnected or altered for the purpose of driving statiouary
machinery, the pulleys and the governor simply require to be
fixed in their places, which can ecasily bo doune in a few
winutes. Messrs. Dale are now making these engines as
high a3 20 horse power, we believe the largest engines with
elastic tires ever constructed.

Saccuaring Marrer v MosEroons.—A. Muntz says that
mushrooms yield a sirup, readily crystallizable, which presents
all the properties of the sugar obtained from the manna of the
East.
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THE VIENNA EXHIBITION O 1873.~—(See page 64.)

In our last issue we gave an illustration of the interior of
the Industry Palace of the Virona Universal Exhibition
and stated that, in this number, we would give some
accounts of the dotails of construction. The Prater or
Park on which the building is being erected lies close to the
river Danube, and consists mainly of alternate layers of loose
sand and gravel, Water is reached by jenetrating on an
averago 10 feet below the level of the ~round. In consequence
of this and of the very uneven surface of the ground it vras
determined that wherever poesible the Industry DPalace
should be build on.piles. Those parts, howevet, which were
to be permanent it was determined to build on solid concrete
footings. It waus originally intended that the superstructure
should consist of wooden columns, supporting arched roof
principsls, which were also to have been made of wood. The
columns were to have been connected together by timber
frames, ia order to give them lateral stability, while the walls
were intended to have been formed by filling ip the panels of
this framework with bricks in the Swiss cottage style, This
becoming known to the Austrian contractors caused such a
rige in the price of wood that it was resolved to abandon the
construction in weod for the nave and transepts and resort to
a somewhat similar one in light wrought iron work,

The superstructure, as at present construcfed, consists of
wrought-iron. lattice columns of the lightest possible construc-
tion standingon cast-iron foundation plates,.whicu are borne
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are parabolic arches, also formed of lattice work, ani are con-
nected one to another by wooden purlins which rest in angle-
iron sockets rivetted to the top flange of the urch, Over the
purling is nailed down a light wooden boarding, the whole
being covered in and rendered water tight by a plating of zinc.
It will thus be seen that the entire weight of the roof is
carried by the columns, the walls having nothing to do but to
serve as o panclling. The columns of the nave and transepts
differ only in dimensions, the arrangement of their parts being
oxectly the same, The girders which carry theroof arc eimply
lattice-work arches. Between cach pair of columns is situated
one of tho windows which sexrve to light the building. ‘The
windows are so const’ .cted that their frames form part of the
wooi] work between the columns.

buildings forming the fagades were built in a different manner.

The ring a’sle being intended for a permanent building was
constructed of solid brick piers connected together by arches,
the whole being arranged in the Loman Renaigsance style of
architecture. The spaces between the piers is occupied by
colossal windows which serve to illuminate not only the aisle
but slso the Rotunda ilself,

The roof principals are formed of semi-arch gi:ders, which
are simply those of the nave cut in two, with this difference,
however, that whereas the nave archesare of lattice-work, those

these semi-arches rests on the brickwork piez, while the other
15 fastened to the iron columns of the Rotunda, The junctiéa
with the piers is horizontal, and that with the columns is ver-

on piles. These columps support the roof principals, which

The ring aisle surrounding the Rotunda and the transverse °

o *he ring aisle are formed of solid plate. One ond of each of

’@
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Fical, thus the entire thrust outwards is balanced by the stiff- ‘ from sinking equally with the other, and wero in consequence

ness of the columne, while the piers have only to support part | lent into S curves, the bending taking place 1d & plano parallel
of the weight of the roof acting vertically downwards  Thire | to the wall, A great many wnstauces of this occurred directly
are two of these semi-arches fastened to each of the columns of | after the walls were built, and as 14 was thought quite likely
the Rotunda, and they are all connected together by purlins | that in process of time the whole of the walls might sink o
and covered by boarding and zine in precisely the same manner | little, it was deemed necessary to provide against such a con-
ag are the trusses of the nava and transepts. tingency by so strengthening the free flange, that it would be

It was found that the Industry Pilace, large as it is, could | enabled to resist any buckling strain to which it would be
not furnish nearly enough covered space to meet the demands | subjected. This end was accomplished by bolting stout trees
which wero put upon 1it.  Instiad of weeding the collections of | 12 in. and 13 in. in dianmeter to the outer sides of the flanges
the different countries of the more inferior objects announced | in guestion. The trees were first turned quite round to th~
for exhibition, it was unfortunately determined to cover in as | required diameter, so that they might be employed also s
many of the garden courts as were necessary, in ordei to make | ornamental columns, Then a strip bounded by about one-
up the space wanted, and accordingly all the courts in the | quarter of the circumference was sawn off in order that the fiat
rear, and some even of those in the front of the building were | side thus obtained might butt directly against the flange. This
sacrificed. No course that could possibly have been adopted | strip was then sawn in two, and one-half laid in the corner of
could have been more injurious to the real interests of the { each of the angle irons which form the flange. ‘The whole was
Exhibition. Not only is the original plan completely marred | lastly bound together by wrought-iron straps,and bolts passing '

thereby, but also the hghting of the building will be greatly | through both trees and angle irons. Thus it happens that the

interfered with; and as the courts thus closed do not sharc in | (Liof fuature of the deceration of this building is not & mere ¢
the general plan for the ventilation, the heat in them will | encumbrance or make-believe, but is a real integral portion of
probably be very trying The covering sheds, such as they are, | the structure Jtsolf, and thus fulfils the most egsential require-
are made of timber and brickwork, but not being rewarkable | ments of the modern theory of ornament. The decorative
in any way, cxcept as eycsores, they do not merit further des- | character of the columns is completed by furnishing them with
cription here. light wooden pedestals and mouldings, and plaster-of-paris
All the important structural details of the Industry Palace | capitals, all painted to resemble bronze, while the smooth por-
have now been describrd, but it remaius still to give an account | tion of the tree is covered with tightly-strained crimson canvas
of the internal decorations. The decoration of the Vienna |adorned with spiral lines in gold. W'ne columns carry & hand-
Exhibition was a problem of the greatest difficulty to all con- | some cornice made of woud, and painted of a creamy grey
cerped m 1t. 8o accustomed are the Viennese to a gorgeous | colour picked out with gold. From this cornice the roef girders
style of decoration in all their public buildings, from their | seemn to spring. The latter are left perfectly plain and are
palaces and muscums down to the commonest cafés an! bier | painted olive greun, the buarding of the roof behind them being
halle, that it was felt by the architects, that a“gwite plain '\\hiwwaahcd in order to obtain a light effect. Between the
bulding, or one even so simply got up as the Crystal Palaceat | columns the walls are decorated in tle following manner: The
Sydenham, would not meet with popular approbation. On the | lower portion, rs it is destined to be partially covered by the
other hand, to go in for the style of richly painted walls and | cases containing objects of exhibition, is simply pointed in
ceilings, common enough in the town, would not only have | panels of a light neutral green, which harmonises remackabl_
cost an immense sum of moncy, but vould also never have been | well with the crimson of the columns; while above the piers
finished in time. They were fortunately helped out of tius | between, and the jortions of the wall around the windows, are
dilemmma by the timely inventivn of an Italian, M. Bossi, of { covered with canvas in its natural colour, but printed with
Milan, who discovered how to print patternson common canvas | ambesque patterns in dark blue and orange. It is utterly im-
in such a manner that at a little distance the effect thus pro- | possible for any spectator standing on the floor to distinguish
duced could not Le distingutshed trom real pamting. this printed canvas from the most carefully exccuted painting.
Herr von Gugits, whe 15 assuvated with Messrs. Hlasenauer | It will thus be seen that the decorations are confined to the
and Korompay, as onc of the chicf acotutects of the hxhibition, | walls of the building, the roof being left perfectly plain.
heard of this invention wiule stayiug at Milan, and at once
conceived the iden of applying it to the decoration of the In- =
dustry Palace, All through last summer thousands of square HUNTER'S COMBINATION RAIL.
,ards of this material were being prepared at the estabhshment
of M. Bossi, near Vicnna, ynd were ready to be hung in their We find in the Chicago Railway Review, the leading railway
proper places a8 suva as the watls were ready to recerve them. | journal of the West, a very favorable notice of the combination
The material when fimshed costs from 7d. to 1s. per yard, | railroad rail, invented by Mr, W. S, Hunter, of Stanstead, Que.
according tothe colour and hay this greatadvantage over paper- | One of the great difficultics to be overcome in the construction
hangings, that it has no tendency to bag when applied to | of railways is the providing a permanent way posscssing
damp walls, and consequently can bhe used as soon as the | sufficient clasticity to do away with the vibratory jar by which
structure is finished, without waiting for it to dry Thus the | the molecular structure of the entire iron employed in road-
difficulty of time and monev was avercome, and the best | bed, engines and rolling stock is so injured. And although
method of applying the new invention to the existing state of | many and good chsnges bave been made, it is admitted by all
things was all that remained for consideration railway men that the present system is open to vast improve-
It was necessary to fix opon a style of decorativn which | ents. Experiments made with various appliances to rolling
should do away with the commonplace railway station appear- 1 stock, according to the Rarlway Review, show a diminution of
ance caused bv the perpetually recurring lattice-work coliunns | wear and breakage of from 1v to 35 per cent.,according as the
and arches.  The original intention was to rloak that flange | vibration had been dono away with. Experience teaches that !
of the iron columns which was nat huried in the brichwork of ; the prime couse of this vibration 18 ngdity in the rail em- !
the wells with an ornamental eolumn of light woodwork, which | ployed, and the jar oucasioned by loose and uvareliable joints. !
should seem to support & cornice from which the arches of the { The great desideratum 1s a mil perfectly continuous, yet !
roof would appear to spring, but an unforesern accident occurted | regulated for contraction and expansion, and possessing the '
which rendered a slizht but very expensive modificativn of the ; much desired elasticity with capabiity of augmenting strength !
above plan necessary It will be remembered that the columus i to any degree, thus 1osunng durability of road and stock,a !
are all supported on piles, which are independent of those piles | saving of expense 10 maintenance of road-bed, besidesincreaso
which form the foundations of the wall-  One flange of the | of comfortand safety to travellers.  Mr. Hunter's rail is formed '
columus, however, is not independent of the walls, but is, un |, by 3 combination of iron, or steel and wood. Tho steel and X
{
|
t
!
\
f
{

the contriry, bricked into it for the sake of obtaining that ;iroa portion is beld throughout on wood, and kept in position ‘'
lateral stiffuess i which it i< itself deficient, and i> consequently | by menns of bolts passing through the web, tho wooden rail,
liable t+ be affected by any movement of the walls causud by o ) and the chairs, which sccute the latter to tho ties; the web
sinking of the foundations, a shrinking of the brickwork or  fitting tho groove of the wooden portion, and tho jaws rolled
otherwise  Some such movement is preciscly what oucucred. | on the head of the 1ron rail sccunngts 1ateral position perfectly.
Probably the piles which supported the walls of the transcpts | The chairs or fastenings may be sptked or bolted to the ties
sunk uuder the weight of the Wwi~kwork, carry..g with the as desimble The rail is rolled 1w tho shapoe of an old
latter the eucastrd flanges of ' <lumws, wiaic the free | fashioned (or Euglish) letter 1 with tho «foot ” taken off.
flanges, being carried by indepen .ont piles, were prevented | Tho web 18 calculated to give tho rail the proper vertical
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! rigidity, it beicg almost impossible to curve or bend it
, upwards, upor tho same principal that it is cxceedingly
difficult to bend even a very light board edgewise,—i. ¢.,ina
direction parallel to its plane. The bolt-holes through the
web are slotted 50 as to allow for contraction and expansion.
The face of the rail from its peculiar form, for the same reasons
which enable it to resist a vertical strain, preserves adequate
strength against any lateral strains to which it may be subject-
ed. This rail, in the opinion of prominent civil engineers,
combines all the advantages of any yet used. One of the
most important advantages is its perfect continuity, the iroa
and wood breaking joints alternately. Another highly im-
portant feature is its immunity from fracturo by frost, which
is now the cause of 30 many frightful disasters; for even if the
rail should break there would be strength enough in the
stringer to main.ain a passing train of cars in place. The
proprietors of the patent, we learn, intend to organise a joint
stock company for the manufacture and supply of this rail to
railway cumpanies.
ubtained from Mr. E. H. Goff, Svcretary of the  Hunter
Comlnnation Railroad Rail Co., 245 St. James street, in this
city.—Gazette.

SCIENTIFIC NEWS,

{ We should bc glad to reccive screntific news, sustable tv this part of our
11381, from any of our correspondents.])

M. Jacos: has lately communicated to the St. Petersburg
Academy a note on % The galvanic reduction of iron through
the action of a strong electro-magnetic solenoid.”

Guaraxa appears to be almost a specific for sick-headache.
The British Medical Journal is collecting reports from those ot
1ts readers who may have used it, and these have hitherto been
of a very favourable character. It is easily admnistered asa
powder in coffee, &c. On the Continent it is also used with
success in the treatment of diarrhecea,

Wit reference to ozone, we may mention the publication
of ** Uzone and Antozone; When, Where, Why, Huw 15 Uzune
Ubserved in the Atmosphere?” by Cornelius B. Fox, M.D,,

‘
l

ALR.C.P., which professes to be an exhaustne treatise on a
subject which the author has studicd for several years.

Ozusisen water is a beverage likely to be much in juired after.
It appears that ozone is soluble in water, in the proportion of
onv part by weight in 100,0uu of water, and a firm of chemists
in Berlin are ¢ngaged in the manufacture of ozunised water fur
medicinal use.

Dr. Louver bas been awarded a prize of 400 dollars, by the
French Academy of Sciences, for designing an apparatus for
heepnug grain in a vacuum, or rather within a vessel i which
the air is sv rareficd as to kill any granivorous inscct.

A New Barrery.—M. H. Cauderay, of Lausanne, describes
the construction of a small, portable, and ecunomical galvanic
batt ry, which, he says. will be particularly useful for purposes
of military telegraphy. Its fundamental part will certainly be
peculiarly accessible to military men, for the cells, which serve
at the gamc time &s the positive clectromotors, cunsist of the
uscd copper cases of rifle cartridges.  These are suraped clean,
and arranged in holes mude in a small board. They are then
charged with a layer of abcut half an inch of pounded and
muistened sulphate of copper, and filled up nearly to the top
with sawdust svaked in pure water. The uegative clectromotor
is a small cylinder of zinc, abuut an «ighth of an inch thick,
which is passed down into the sawdust through a hole ina
varnished cork, Jlosing the aperture ofthe cell. A small notch
must be made in one side of the corb, to allow of the escape of
gus.  Of Lourse the cupper cell and the zine ¢y linde.r must have
wires attached to them, for the purpuse of attaching them to
the opposite j.oles of the ncighluunng oclls. A Lattery of
twenty such cells, exhabited by M. Caudemy to the Suciety of
Sciences at Lausanne, sufficed to work a portable militacy
telegraph against a reswstance of 40v0 Sicmens units. The
hoownledge of su chicap 2 fur of battay will W welcome to
many who lihe to amuse thumselves with expenments n
galvanism,

any information respecting it may be,

e ——————S——

A new osmometer, which appears to offer certain advantages
in the study of usmosis, and especially with roeference to tho
diffirence of pressure on the two sides of the membrane, is
described by M. Carlet in Comptes-Rendus.

Ax instrument has been invented in Germavy for testing
colour blindness. It consists of a rotating apparatus, which
moves a disc whose centre is a ctrele, one half black and the
other white ; outside of this is a ring half red and half green,
then another ring of violet and red, then the outside ring of
violet and green. When rapidly rotated the centre appears
to be coloured grey, then is black and white mixed. Toa
green blind person the middle line will appear grey, that
being the result to him of & mixture of violet and red. The
outer ring will appear grey to the red blind patient, and the
inner, grey to the violet blind, By the use of this instrument,
a large number of patients may be simultancously e¢xamined
for one or more kinds of colour blindness.

A convenient method for rendering ordinary drawing paper
transparent for the purpose of making tracings, and of remov-
ing its transparency 8o as t restore its former appearance
when the drawing is compl. <, has been invented by C.
Puscher, It consists in disso'. ing a given quantity of castor-
oil, in one, two, or three voluwu:es of absolute alcohol, accord-
ing to the thickness of the paper, and applying it by means
of a sponge. The alcohol evaporates in a few minutes and the
tracing paper is dry and ready for immediate use. ‘The
drawing or tracing can be made efther with lead pendil or
india-ink, and the oil removed from the paper by immersing
it in absolute alcobol, thus restoring its original opacity. The
alcohol, employed ir removing the oil is, of course, preserved
for diluting the oil used in preparing the next sheet.

Proressor C. A. Youxo in a lecture to the American Insti-
tute, has given the following ingenious illustrations ~f the
sun's distance. At present we comsider the distance of the
son from the carth to be 92,000,000 of miles, with a margin
of error of about 500,000 miles. It would take a railroad train
263 years to move from the sun to the carth; so that if the
Pilgrim Fathers had started from the sun at the time they
started from England, by a train whose only stopping place
would be Mercury and Venus, they would uot have arrived
yet. It would take & cannon ball, going at full speed, about
nine years to make the journey. Light takes cight minutes.
Sound, if it could be carried over the cclestial spaces, would
be fourteen years on the way. You know, continued the
lecturecr, that if you touch a part of the bedy, one does not feel
it instantly. If you touch the baud of any one with a pin, it
will be an appreciable part of & second before he will feel it
and draw his hand back. Now if Ihad an arm long envugh to
reach to the sun, and should put my fingers 1nto the solar
flame and burn them there, it would be one hundred years
before I should find it out, and another hundred years before
I could remove my hand.

M. pe Lryxes has communicated to the Academy of Sciences
of Paris an account of the results of an investigation that he
has made upon the breaking of those curious glass objects
known in this country as «Prince Rupert's drops,” and in
France, it appears, as ‘* Dutch tears.” They are long drops of
unanucaled glass, drawa out into a thin stalk at one ¢nd, and
if even the extremity of this thin part is broken away
whilst the thick part is held in the hand, the whole mass in-
stantly breaks up into a thousand picces, producing a stinging
scnsation in the hand holding it, which is rather astuuishing to
those umacquainted with the pecubanty of the drups. By
enclosing the drops in plaster of Paris, M. de Lugnes, suc-
ceeded in breaking them withuut allowing any of the frag-
ments to change their pusition. He them found that cach
particle is a little cone, with its apex always turned towards
the point where the force causing the ruptur: had been apphied.
Ihe little cones arc partly caclosed onc within the other,
and are rumarkably regular in their arrangement, and a
similar regulasity of ruptuic is obscrved in «lass rods which
break spontancously in conseyu nce of their not bung saffi-
<iently annealed. The rupture may be accompanied by an eleva-
tion of tempcrature of about Tu Geg. Fabrenhiit, and often by
a flash of light. Small things frequently furnish a clae to the
cxplanation of great phenomcun, and M. Elie de Beaumont
thinks that somcthing analogous 1o what takes place in the
little Rupert’s drops is constantly guing on in the interior of
our carth.
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NOTICE.

By rcason of the delay which occurred in the issue of the
first number of this publication, aud the consequent lateness in
the present issue, we have dated this second number May
instead of April. But subscribers will pot suffer theroby, and
will receivo their full complement of 12 full numbers.

Wz haveon our table a copy of a report by Chas. Legge, Esq.,
C. E,, on a proposed railway bridge over the River St. Law-
vence. The bridge is to form part of & railroad to connect the
Ottawa Valley with the New England States, forming a short
cut for the traffic between those places, and likely to be use-
ful in kelping to carry the inter-oceanic freight of the Can-
adian Pacific Railway A charter for this purpose was granted
by the Dowinion Parliament last session,

The provisions of the Charter are extremely liberal, giving
| tho right to the adoption of a low lovel bridge, with swing
sections over the navigable channels, a right previously re-
fuged to other companies.

Tho point selected for crossing the St. Lawrence is at the
J| foot of Lake St. Francis, o sheet of water 21 miles in length
by 4 wmiles in width. The outloet of this lake is blocked up
with a numbez of islands, some of considerable extent. Tho
banks of the river and of the islands being but from five
to ten feet above water lovel ; and the navigable channels
being closa to each shore, the project of & high level bridge to
permit the passage under it of passenger steamboats, &c.,
would not be feasible, on account of tho vast oxtent of em-
bankment that would be required at either shore and oun the
islands. It was less difficult to accomplish this matter in the
cago of the Victoria Bridge, where tho banks being of con-
giderable height, the rail level wascarried to the centre channel
on a riging grado from cach bank, and thus60 ft. clear hcadway
was casily obtained. At Coteau, where it Is proposed to build
this bndgo, tho banks are low and the two channels occur but

n-

a fow hundred feot from either shore. A high lovel- crossing
is thus rondered impracticable except at a cost too great to be
contemplated.

There seems, however, to be no great objection to the con-
struction of a low level bridge, with swing sections to permit
tho passage of vessels. The bridgo will be visible for half an
hour from approaching stvamboats, and as the channel is only
used in the day time, the bridge can hardly be a source of
danger. There will be two swing sections of 80 feet each,
with wing cribs for greater security, placed above the open-
ings and splaying from them in a funnel-liko manner.

Tho estimated cost of the bridge is from $850,000 to
$1,000,000 according to construction.

Tke railway of which the bridge is to form part, is proposed
to be constructed from Ottawa City to some point on the
Ogdensburgh railway—probably a little east of Centreviile
Station. This would give a length of road of about 112 miles,
independent of the bridge. The cost of building this is esti-
mated at $26,000 per mile, which with the cost of the bridge
gives a total estimated cost of $3,800,000.

The road when constructed would be a grand outlet for the
sawn Jumber of the Ottawa, and would have numerous other
sources of revenue, which are carefully enumerated in the
report, but which we havo not room to state here. ‘I'here is no
doubt but that such a line would be of great servi 2 to the
Ottaws and St. Lawrence valleys, and would also play an
important part in the Canadian eatension of the Northern
Pagific Railway.

We call attention to the letter from Mr. Edward W, Furrell
urder the bead of “ Correspondence.” The fearful loss of life
by recent disasters to ocean vessels has made it clearly appa-
rent that something should, at any rate, be tried to increase
the power of saving life under such circumstances. Small
boats have almost invariably proved inadequate. Something
analogous to Mr Furrell's idea exists, webelieve in the Royal
Navy. There are several plans by which a raft may be rapid-
ly constructed from certain spars, etc. These plans being
known and a regular system existing, it would not take long,
on & well manned war vessel, torig up axaft. Still this even
is very far behind the plan in question and would be of little
avail on a crowdcd passenger ghip, Certainly something
should be done in this direction. Mr, Furrell’s plan, so far
88 wo can judge of it from the short description in his letter,
is in the right direction. The false deck need not be much
in the way, and in caso of danger cspecially near shore, as in
the recent Atlantic disaster, would prove far moroe serviceable
than small boats.

REVIEWS.

How to Mage Moxey sy PateNts; or Hinus and Suggestions (o
Inventors and Patentees. By Charles Barlow. (London:E,
Marlborough & Cv.)

This is a very useful litlle work by an English patent agont
of great experience. The subject of inventions in themselses
is gono into at consi terable length, especislly as to the ascer-
taining of what are really inventions aud what not, and also as
to what inventions are likely to prove remuncrative or other-
wise. Patent law, liko most other law, is shown to bo casily
misunderstood by those in whos - interests it hus been framed,
and the fair concjusion is drawn that inventors generally do
well to entrust their business of tbis kind to reliable agents
who make the study of these laws their business and who aro
liablo to damsagesif thoir cliont suffer injury through remissness
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on their part. On the subject of making money out of patents
thero is much good practical advice with reference to disposing
of the patent when obtained, to publishing and advertising it,
etc, cte. TLe following extract shows the practical turn of
the work :

«There may bo sald to be four ways of commonly dealing
with a patent, The first mode is for the patenteo himself to
put the invention into practical operation ; the second plan is
to grant licenscs for its use; tho third is to dispose of the
wheie right; and the fourth is to divide the right into shares,
and disposc of part of them; but the powers and privileges of
the grant permit of a variety of dealings, including mortgages.
Unquestionably, the preforable mode is for the patenteo him-
self, it possible, to initiate the practical introduction of the
invention into the market. If he possesses the requisite capital
and knowledge of the trade, he can introduce it more advan-
tageously to public notice than auy other person, because he
can best combat the difficultics which are likely to spring up,

| and soften down the asperities which generally are exeited by
the appearance of a new competitor for public favour. Fortunate
is the patontee who isable to manufacture his patented articles
without extrancous assistance,—who can appeal to the public
at large, who, in the long run, adopt whatever is practically
useful. Not a few novices in patents full into the error of
demanding cxorbitant prices for their merchandise ; they assert
that there would be littlo advantage in a patent did it not
enable the owner to gain high profits. Certainly a higher
profit than is usually made in trade is due to the patentee who
is taxed for his privilege, and who has to incur heavy expenses
in experiments, models, and trials. Bat sound policy will
dictate moderation and the patentee will find it to his real
intercst to cultivate an extensive trade at fair and reasonable
prices. The effect of placing too high a price upon articles is
to prevent trial of them, and it should be the object of the
patentee to promote by all means in his power a speedy
demend.”

There are few, even of old inventors, to whom this little
work will not prove of service and we recommend it, with con-
fidence, to the consideration of those who have, or think they
have, occasion to apply for the protection of the laws respecting
patents.

CORRESPONDENCE.

(We do not hold ourselves accountadle for the opinione of our
orreapondents.}

PATENT LAW.
To the Editor of the Muomanios' MaGALINE,

Siz,—Having in your last issue promised to review in this
number the 11th section of tho Patent Act of 1872 and somo
gf the other objectionablo clauses, I will at once priceed to

0 §0.

The 11th scction reads as follows :—

“11. Every inventor, before a patent can be obtained,
shall make oath, or, when entitled by law to make an affirma.
tion instead of an oath, shall make an affirmation, that he
verily believes that ho is, or, in tho case of the inventor being
deceased, the s~~licant shall make oath or affirm that the
person whosos  “ee or representative ho is, was the inventor
of the invention for which the- patent is solicited, and that
the several allegations in the petition contained are respect-
ively true and correct. Such cath or afirmation may be
mado beforo any Justice of the Peaco in Canada ; but if the in-
ventor or the applicant is not at the time in Canada the oath or
affirmation may be made before any Minister plenipotentiary,
chargé daffaires, consul, vice-consul or consular agent holding
commigsion under the Government of the United Kingdom,

or any Judgo of the country in which the applicant happens
h at the tfmo to bo.” PP PP

This section of the law must bo read in conjunction with
one of the recent additions to the Rules and Regulations of
the Patent Offico issued on tho 14th day of January last,
numbered 3 and headed “Affidavit” which is to this cfiect :

3. Arripavir.—In all cases of applications for Patent, whero
tho affidavits are made out of Canada, and beforo a Judge, tho
Seal of the Court, presided over by such Judge, must be aftixed
to such affidavit.”

Taking these together (when we consider the requirements
in the caso of any oath taken out of Canada) thero perhaps
nover was & more reckless and ill-congidered plece of legisle-
tion promulgated in any civilized country during the present
contury.

Let us viow the cffects of the Section and Rule above refer-
red to in England, where there are no Ministers plenipoten.
tiary, chargés daffaires, consuls, vice-consuls, or consular
agents, and whero therefore, the only persons who can legally
administer the oath are Judges.

It would be sufficiently difficult even in the City of London
to get a Judge in Chambers to administer the oath, but under
this section inventors residing in the provinces would be
compelled, tirst to solve the question of where they could
find a Judge sitting in Chambers, and then to take a journey
thither, Now calling on an English Judge is not like calling
a boot-black, who is ready to attend you at any moment, the
judge has certain hours, during which alone he can be seen,
and at that time he may very likely be so much engaged that
he will not leave the business before him that day. The in-
ventor may thus be compelled to call for two or three days
before he can get an opportunity to take his affidavit and
obtain the Judge’s signature,

I will do the officials of the Department of Justice the
credit to say that when these facts (apparently entirely un-
known to them before,) were brought to their notice, it was
stated that the attestation of a County Court Judge to an
affidavit would be received. (I presume that they imagined
that the County Courts in England were similar in constitu-
tion to thoso of Canada.)

Even with this permission one wounld think that the difii-
culties entailed on the inventor were enough to satisfy the
Department of Justice, but such a supposition would be en-
tirely wrong ; the edict has been issued that the Judge must
attach the Seal of the Court, thusto begin with completely
annulling their former concession, as County Court Judges
have no seal.

Besides this, as the Judges of the Courts of Queen’s Bench
and Common Pleas only administer affidavits in Chambers
they caunot use the seal of any court and the consequenco
therefore is that in the whole of the United Kingdom of Great
Britain and Ireland there are only three persons who can,
properly and strictly speaking, administer the oath and attest
it in the prescribed form.

These are three magistrates who, by virtue of thes: office, are
also Judges and have a scal that they can attach, They are
as follows :

The Lord Mayor of London, the Lord Provost of Edinburgh,
and the Lord Mayor of Dublin, and to one of these threo all
inventors throughount the E.,ngdom must travel. Imagine the
difficulty of making & joint application for three persons who
live in different parts of England!

Tho affidavit thus taken must be signed by people who, as
arule are not acquainted with the niceties ot the forms of
the Canadian Patent Office, and bo attested by a person who
feols that he is conferring a favour in go doing, and that the
affair is entirely out of his province; the consequence is that
some trifling discrepancy occurs, and so full of red tape is
our Department of Justice that, (so to speak) if an s is not
dotted, or a ¢ left uncrossed the oath is rejected and a new one
demanded ; it thus often happens that three oaths have to be
taken before one correctly prepared according to the ideas of
our Department of Justice can be obtained.

So much is this difficulty felt that many of the leading
patent agents in England and tho United States, and all in-
ventors who have applied for Canadian Patents are beginning
to come to the conclusion that whilc our Government is sup-
posed to have opened the doors of its Patent Office to them,
thoy aro virtually shut out by ridiculous requirements and
red tapo restrictions.

I do not, however, myself think that the action of the De-
partment of Justice was wilfully directed to that ond, but am
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inclined to take a more charitable view of the subject, and | cation to be, by certificate, written at end of, and in each, such
8pecification. Thus :—

ascribe these ill effects of their proccedings simply to rash
legislation on their part on a subject of which they wore utterly
ignorant.

In the United States, England, France, Russia, and many
other countries an oath taken before a notary public, duly
authorized and practising as such, will suffice. Some of these
countries have ten times tho number of inhabitants that
Canada possesses, and a patont in either of thom i8 often
worth ono hundred dollars for each dollar that the Canada
Patent may prodace.

The Government of Cauada, by tho regulations we have
roferred to, therefore places itself in the position of a dwarf,
who, when he goes out must have a huge stick, which, in
his opinion enbances his importance, but in reality only
makes his insignificance moro apparent.

I will now proceed to the 12th Scction which reads as

follows :

¢t 12. Tho petitioner jor a patent shall for all the purposes
of this Act elect his domicile at some known and specified
place in Canada and mention tho same in his petition for a

patent.”

I havo often been asked by foreign patent solicitors and in-
ventors what use this clause is, or what is the intention in
making the inventor state that he clects a domicile in Canada,

I have myself algo asked the same question of Governmeont
Officials and Members of Parliament, and have never yet found
any one who could give me a satisfactoryanswer. 1 can only
supposo that this forms part of the “dwarf” arrangement above
referred to.

Tho 13th Section is in this shapo:

13, The applicant ¢hall, in his petition fora patent, insert
the title or name of the invention, and shall, with the petition,
send in a specification, in duplicate.”

This is all well enough, but the practice of our Patent Office
requires a name to be given as well as the title. This is
demanded by no other country and my concludirg remarks
on the 12th Section equally applics to this.

It is needless to comment on the 14th Section of tho Act,as
I am informed on the best authority that the practice of pre-
paring the application in duplicate will be abandoned about
May next, and a form of procedure adopted resembling as far
ag possible that of the United States Patent Office.

Nothing further of note occurs until we come to the 18th

Section which follows :

«18, Every patent and instrument for the extension of
time as aforesaid shall, _ciore it is signed by the Commissioner
or any other member of the Privy Council and before the scal
hereinbefore mentioned is affixed to it, be examined by the
Minister of Justice, who, if he finds it conformable to law,
shall certify accordingly, and such patent or instrument may
then be signed and the seal affixed thereto, and being duly
registered, shall avail to the grautee thereof.”

It is very desirable that the Patent Office should be self-
contained and competent to perform all work within its own
province, and it should therefore be supplicd witk proper
legal advisers attached to the office, to consult on all points
arising from the proceedings in Patent cases. Tese proceedings
should be strictly in equity and not in common law.

By proceeding at common law the business of the office is
impeded by technical objections and useless quibbles, and in
proof of this I may cite the recent decision of the Department
of Justice that the oath must be attached to the specification
with a pin, tape, wire, or some other fastening, and that 1£ this
be omitted and the papers be simply sent in one enclosure,
the affidavit will be returned and a new one demanded as if
the pin or tape had any legal bearing on the case.

Ihave already referredin my remarks on the 11th Section to
the requirement by the last additions tv the Rules and Regula-
tions of the Scal of the Court, and will now bring before the
notice of your readers another new requircment referring to
the specifications.

¢ 2, SpxorrioaTions.—The Duplicate Specifications, in every
application, must each be identified by the justice or judge,
who takes the affidavit of the inventor, as * the Specification

referred toin the inventor's affidavit annexed.! Such identifi-

e e e s
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¢This s tho Bpecification referred to in tho affidavit of
, hereto annexed.
,A. D18 !

8worn before me this day of

Jupce, or J. P.”

Now as thoro are two specifications and but one oath the
certificato at tho ond of ono of them must be absolutely false,
and this false statement is, according to the Rules and Regu-
tions and the law, requirca to bo certified by the Judge orJ. P,
who attests the cath.

I need hardly say that, should he do so, ho would deserve
to be ignominiously deprived of his commisston.

To get over the difficulty it may be ingeniously arranged to
attach the two specifications together and the oath to both of
them; but, when they arrive at the Patent Office they must
be separated, ag one specification {8 to remain there, and the
other to bo attached to tho patent and sent to the inventor. If
therefore one of the certificates is not a lie at the time itis
written it must of necessity becowe one afterwards,

A department that can thus lay down, for strict observance,
rules and regulations which on their face are self-contradictory
and absurd, can hardly be called fit to guide and direct another

dopartment the practico of which should be entirely governed |

by the rules of equity.

This communication has already, Mr. Editor, extonded to a
greater length than I had intended, and I fear that I have
trespassed on your valuable space. With your permission I
will resume tho subject in your next issue.

. I am, Sir,
Your obd’t. servant,

C. @&. C. Smuesoxn.

SAVING LIFE AT SEA.

To the Editor of the Mronanics’ Magazixg,

Sir—-Tho late lamentable disaster and sacrifice of human
life off the coast of Nova Scotia, must render it painfully evi-
dent to the public and particalarly to those acquainted with
the sea, that the present system of saving life from shipwrecks
by means of the boats usually carried for that purpose, is
almost uscless, and I quite coincide with the opinions ex-
pressed in a recent article of the Scientific American, as to the
desirability of engineers and inventors endeavouring to dis-
cover some cffectual ard reliable life-preserver at ses, which
shall be capable of rapid manipulation and render sea voyages
less fraught with such fearful danger and anxiety to ship
passengers as the recent examples of the * Northfleet” and
« Atlantic ” are justly calculated to inspire.

1 have been a passenger on the ocean geveral times during
my life and can readily undorstand the awfal difficulties that
have to be contended with in rescuing human beings from
shipbosrd in the face of fire, rock or tempest. In such cases
which generally occur at night, all is darkness and confusion,

and, with the exception of a fuw whose minds accustomed by .

training to the sea, comprehend the situation at once aad do
their duty nobly, all lose their presence of mind and in their
frantic efforts to escape, only hasten theirdestruction. Insuch
cases also, time is 8o short, that the attempts made ‘o lower the
boats carried by the ship are generally futile, Some of the
boats are perhaps found lealy aud stove in by previous sturms,
others never reach the ses, owing to derangement of theiwr
lowering tackle, while the remainder are generally swamped
by heavy seas after leaving the wreck.

T beg, therefore, to offer to your notice a plan for dealing
with this subject, which may or may not be the desideratum
sought. If the idea should meet with the approbation of the
nautical world, who are alone capable of judging ag to its
character, I shall be happy to furnisk full particulars of my
proposed plan. If condemaned, Ishall still have the satisfaction
of having cndeavoured to aid in the causc of humenity.

My plan is as follows :—I propose to place on the upper-
most after-deck of a ship a false deck in the form of a raft, say
100 feet long from the otern by 45 feet wide (according to
tho length and beam of the ship) and of suitable thickness,
constructed with alternate layers of planking and cork
thoroughly secured together, and capable of supporting from
500 to 600 persons without inconvenience. This false deck

—
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or raft to havo sides or bulwarks of thin plate iron in the form
of ale-tight tubes (whioh might be used for tho stowagoe of
provisions, and for other purposes) and the ends to be closed
with strong wire-rope netting. Other suitablo gear also to be
provided for the safety of passengers.

When not required for use, the raft would simply rest on
and form a raised portion of the ship's deck, but in case of
accident, 1 propose to launch it by simple, powerful, rapid,
and sufficient gearing from the stern of the ship into the sea.

Tho following aro some of the most important features of
my proposed raft : .

1. From the nature of tho materials ured in its construc-
tion, as well as from its form and size, tho raft would be un-
sinkable, and could be made of any floating power.

2. In case of fire, the raft conld be instantly launched from
w. Stern of the ship, and the passongers and crew betako
themselves to it.

3, In the case of the ship foundering the raft would of
stself float free from tho wreck, with its liviog freight.

1t is not my intention in this letter to describe ow I propose
to securo the raft, when not in use to the deck, on which it is
to bo placed, nor to meet the many objections which may be
justly raised to its adoption, such as the disposition of the
wheel-house, mizen-mast, sky-light, and other impeding gear.
These objections, serious a8 they may appear at first sight, are
mere matters of detail which can be easily overcome and
which I am prepared to meet, In case of iw adoption, alter-
ations would necessarily have to bo made in the disposition
of the stern-gear of a ship. But the importance of the subject
is guch, that no expense should be spared, and these altera-
tions once made, my proposed raft would form the safest,
simplest, and most efficient life-preserver ever invented.

I beg to enclose my card, and to solicit the assistance of
the scientific world in doveloning my invention.

I am yours truly,

EDWARD W. FURRELL, C. E.
60 King Street,
Toranto, April 22,

We publish on pages 40 and 41 illustrations of the pile
foundations employed in the construction of the nave and
transepts of the Industry Palace, which will further explain
the arrangements adopted. In tho annexed engravings figs. 1,
and 2, show the foundations of one of the columns or standards
of the transepts; figs. 3,and 4, are nmilar views of the founda-
tions of the columns of the nave; figs. 5, and 6, show the
foundations employed at the intersections of the nave and
transepts; figs. 7, and 8, show the foundations at the front
corners of the transepts; while figs. 9, and 10, represent the
foundations of the corner pavilions.

INMPROVED FORMS OF ROCE DRILL POINTS.

(See page 61.)

There ¢ few branches of mining which are not more in-
debted to modern science than Rock Drilling. The holes in
the rock in mining and quarrying are beaten by blows of the
hand in the same manner that the builders of the Pyramds
wraught three or four or more thousand years ago. Whether
they used the same form of drill point that we do, is uncertain,
but it is probable that they did. We probably have better
steel than they, but that is the ouly point whereby wo surpass
them. After the holes are drilled, we have in gunpowder and
other explosives a means of rapidly tearing rock, which they
did not possess. .

In our cuts on page 61, we have not shown the diamond
drill point which is a section of a cylinder with diamonds set
on its face, so that revolving the cylinder grinds out the hole,
Ur the diamonds are set in, in the end of & pipe, and when the
pipe is revolved under heavy pressure, the diamonds wear away
the rock and make & hole with & core in the center,

The use of diamonds is very limited aud the supply small
when compared to steel, aud if all the rock work that is done
by steel in one year were done by diamonds, all the known
diamonds both carbons and brilliants would be required. The
few required to supply rock drills have caused an advance in
the price in the last three years of several hundred per cent,,
even the fabulous yield of the Arizona diamond fields failing
to keep down the price.

In our engraving No. 1 represents what iscalled the diamond
or lozenge-shaped point, It is the almost universal form used
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in drilling metals and is largely employed in rock-drilling.
1ts sharp point is particularly useful in starting a hole in any
given peint; and in soft rock itis as efficiont as ono with a
roundor form. No. 2 shows a form that is better adapted to
harder rock, but No. 3 is tho form most commonly propared
for the hardest vock, such as granite, mica slate, containing o
large amount of silex, some varieties of trap and amygdaloid,
otc.

Figures 7 and 8 (tho samo figures though different views of
the sameo drill) represent the cross and throe-leaved ponit, and
sometimes as many as scven leaves are used. Fig. 7,
shows an end view of the drill. ‘The cross is gencrally
adapted for machine drills and will sustain a heavier
blow without breaking than a chigel point. All of theso cut
out the entire size of the hole as iz shown at No. 6, which
shows the form of the cuts at the bottom of the hole. No. 4
shows a double drill, (front and side view) two chisel puints
with the edges set parallel; 4, shows tho manmer in which it
operates. It cuts around on tho sides of the hole and the
center flakes off, thus saving a large amount of cutting in
drilling a hole.

This ingenious arrangement was invented by Charles Braids
of Copperopolis, twelve or fourteen years ago. No. § represens
a side and front view of a modification of this drill; the
cutting cdges are rounded 50 as to conform to this side of the
hole asis shown at Fig. 5. This cuts & still smaller portion of
rock, as is shownat fig. 5. This form of drill boresa hole
with less wxpenditure of power than any other known form ;
téhe chips are larger, showing less cutting than when they are

ner.

No. 6 represents s curious form which is sometimes used for
leaving a centro for holding a tool for chambering out this
pattern of a hole. Ono of the greatest improvements in blust-
ing rocks, that has becn made in later times, is the use of
Giant Powder. By its great explosive force as much execution
can bo done with an inch and a quarter hole as by an inch and
a half charged with ordinary gunpowder, reducing the work of
drilling as cleven to seven, and one man with a hard hammer
and a small drill can penetrate this rock nearly as fast as two
men with & larger drill —Mining and Scientific Press.

LOOKER'S VENTILATING BRICKS,

AMr. Benjamin Looker, of Kingston-upon-Thames, thus des-
cribes this valuable invention in the specification of his patent
recently filed :—

My bollow ventilating bricks are to be constructed as paral-
lelograms, though they may be constructed in other forms if
desired, but open at the ends with internal ridges or protuber-
ances extending from end to end so as to provide grooves
therein for the purpose hereafter described.

At each end of these bricks or slabs, portions of the sides
are removed, or notches made so that, thereby, when two bricks
or slabs are brougiit 2nd to end, an opening on cach side shall
be constituted, 50 that when these bricks or slabs are laid or
set in position in a lipe. a number of ventilating openings will
be provided which may be opened and closed, or partly opened
or closed by mesauns of sliding boards or plates, which should
be provided at the lower edge with small ryllers to facilitate
motion, and placed in the grooves formed in the tops and
bottoms of the glabs or bricks (by the ridges or protuberances
aforesaid), such sliding boards or plates being made with cor-
responding openings {0 those above-mrntioned, in order that
vy bringing thesc last mentioned openings opposite the sunl
opening- in the line of bricks or slabs, the ventilating boles
may bo opened, and by withdrawing the said boards or plates
from that position, the ventilating openings can be closed.
Openings, if required, are made (in the sides of the bricks or
slabs) of the same character and for the same purpose as above
described ; and in some cases, if allowed, a brick or slab of the
above internal form, but without the notches or parts of the
sides removed as above described are used if interposed between
the others.

When these bricks or slabs are used in constructing horti-
cultural structures, especially those known as “ILookers,’ a
line of these bricks is placed slong the base or lower part of
the structure, so that, by opening and shutting the ventilating
openings aforesaid, ventilation of the lower part of the struc-
ture may be provided, and by opening the top lights, or in
“Looker's" structures removing the caps or ridge tiles, top ven-
tilativn will be provided.—Scientific and Literary Revier.
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open till the last moment, h nce the back pressure on the piston in the direction of the con-
denser or the atmosphere is relieved.  On the other hand thu admnission port is opencd gradually,
to avoid the shock at the commencement of the siroke, and to admit the steamn in propor-
tion to the velocity of the piston. The governor acts on the valves in such a manner that
the steam is shut off at each stroke precisely at the necessary moment, in order to maintain
rigorously the constant <pced of the engine, whatever may be the work put apon the engine by
the machinery moved by it. Henco it results, in the first place, that the consumption of steam
is exactly proportioned to the work to ba done, in which lies the great superiority of engines
«f the Corliss type over the old systems wherein the governor is made {o act on a trottle valve;
in the sccond place it follows that the regular running of this engine is exceptional, and it
iz intended to replace double cylinder cngines, beam engines, &c., wherein the resfstances
of the moving parts of the engine are greater.

The Corliss engine of the original American type, together with its derivatives, in which
the steam is admitted and withdrawn through tap valves, present, in the midst of many
sdvantages, one serious inconvenicnce, that the valves arc not capable of being maintained
tight for any length of time through svear, and, in spite of many attempls to cure the evil, these
valves persist in wearing uncyually. Engines fitted with valves other than of the tap form are
conscquently more satisfactory. The valves do not wear out so easily. The exhaust ports
are also often somewhat narrowed, because the diametler of the valve can only fall within
certain limits ; and, morcover, the opening and closing of the exhaust occur gradually, which
keeps up the back pressure. M. Nolet, in common with tho Sulzer system, makes usc of an
equi’ibrivm valve, and he has adopted another device in making use for the exhaust of two
gridivon valves, which by a very slight movement provide a large passage for the exhaust
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THE NOLET ENGINE.

‘We illustrate on this and the opposite page one of the highly
economical enginer of Messrs Nolet et Cie., ngineers, Ghent.
The illustrations are from the The Engineer.

1t will be seen that after the manner of the Corliss and Allen
engines, it is supported on two sole plates, one carrying the
cylinder, the other the crank shaft. The conuection between
the two is completed by a cast iron beam fitted with slide bars
for the crosshead to work in. The condenser and air and feed
pumps are placed below the bed plates, and the latter are worked
by means of & counter crank and drag link. The steam ig
supplied to the cylinder by means of two scparate valves, and
thers sya two exhaust ports placed at the extremities of the
cylinder 1o scparate completely tho steam ports from the
exhaust ports, so that the steam coming from the boileris kept
apart from that to be condensed, and so docs not enter the
cylinder through ports already cooled by the spent steam.
The closing of the admission valve is in a way instantancous,
and is not gradua), as in all those of the ordinary slide valve
type. With this arrangement expansion is not sacrificed.
Diagrams taken from this engine show remarkably well when
compared with others, as in them, when examined with those
taken from engines of theold type for corresponding abscissx of
the curve which represents decreasing pressure during ex-
pansion, the ordinates are often greater. The cxhaust is kept
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steam and keep it open during the whole of the stroke. This
valve is shown in the section of the engine.

The Nolet engine is also held to possess other advantages
over engines of the Corliss type. The valve gear is simpler
and stronger, and is reduced to a smaller number of parts, and
dispenses with springs.

Referring to the engravings, it will
be seen t!\gt on a shaft worked by the
crapk shaft there are two eccentrics
for moving the steam valves, and two
for the exhaust. The latter commu-
nicate short oscillations to a rocking
Iever for working the gridded valves of
the exbaust. At the commencement
of each stroke one of the eccentrics
raises & spindle, on which is fitted a
sleeve, carrying an arm attached to the
valve. At the commencemeat of its
lift this spindle engages with the
sleeve, but this latter carries a particu-
larly curved lever ; the sleeve scarcely
commences to rise when this curved
lever engages with a catch on a frecly
working arm belonging to the gover-
nor; the sleeve is then released from
the spindle, and the valve closes ins-
tantly by reason of the counterweight
with which it is provided, the spindle
meanwhile continuing toaseend. Now
it is evident that as the moment the
valve closes iz dependent upon the position of the governor,
any variation whatever in the speed of the engine, from stroke
to stroke, being promptly felt by the governor, operates to
close the valve more or less quickly in order to keep the
speed even,
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THE DETROIT RIVER TUNNELS.

The works on these tunnsels have been suspended indefinitely
from want of funds, and the connection of the Uni'ed States
with Canada is therefore for the present abandoned. The
original plan contemplated the connection of the Great West-
ern Railway of Canada with the Michigan Central Railway, at
Detroit, Michigan, by two independent tunnels of masonry,
each 15 feet in diameter, driven under the bed of the river.
Each tunnel was to have been 8,568 feet in length. The pre-
liminary work consisted in drifting a small tunuel 5 feet in

diameter, intonded as a drain for the two larger works, and it
is upon this small tunnel that considerable labour has been
expended. Headings were made on both sides of the river,
and when orders were given to stop the works, these headings
had been carried 1,700 feet in all, or 1,220 feet on the Ameri-
can side and 480 feet on the Caunadian side,
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THL »ul DAN RAILWAY EXPEDITION.

Our Iast issue contained & map and o description of the
scheme of milway communication between Upper and Lower
Lgypt, suggested to the Khedive by Mr. John Yowler, and
surveys for which were made in 1872, The various cataracts
which olstruct the navigation of the Nile in its Jung and cir- |
cuitous route between Khartoum and Assouan, ronder uscless
this great aud natural line of water communication, and made
it necessary, if the extensive and fertile districts of the Soudan
are to be developed, to establish some other link between the
great producing grounds and their poiats of demand in Lower
Iigypt. Moreover, ng we have stated, this projected line of
railway, joining the Soudan to Wady Halfa above the First
Cataract, though in itsclf 560 miles in length, is to form only
the first length of a great through line to the west shore of the
Red Sea, which shall, when it is completed, enter into direct
campetition for the conveyauce of passengers and merchandise
with the Suez Canal -vute,

The completo project whick is now under the consideration of
His Highness the Khedive of Egypt, and which, in all proba-
bility, will be decided nupon shortly, consists of the formation of
a direct line of inland communication between the Mediterra.
nean and the southern end of the Red Sea, by which means not
only will a most important saving in time be effected, but he
almost intolerable daugers ard inconvenicnces of the fted Sea
passage will be entirely avoided.

The proposed new route between the Mediterranean and the
Red Sca will be 1900 miles in length. Commencing at Alex-
andris, the existing railways terminating at Koda will cover
3106 miles of the distance, At Roda the passengers will be
transferred to light and swift steamboats, and for 600 miles
sonthwards the Nile will furm the highway for inland traflic.
Perhsps the most interesting portion of the Nile will thus be
trav: rred by travellers, and an additional feature of intevest
will be the crossing of the First Cataract by Mr. Fowler's ship
railway, which, it is understood, is to be commenced forthwit .

The termination of the preceding link of river communication
will be at Wady Ialfa—thic commencement of the Soudan
Railway. A transference from steamboats to ratlway will
therefore take place at this point, and the 560 Miles in length
of the Soudan Railway will be quickly traversed, Tins takes
us to Shendy, and from Shendy to Massowah—the port on the
Red Sea where the sea passage will be again resumed—is but a
distance of 430 miles, which will be accomplished by an
extension of the Soudan Railway, There can be no doubt that
this important line of inland communication will produce
almost incalculable results as regards the development of the
resources of Egypt. The products of the rich valley of the
Nile will have 1erdy access to the markets of the worldin every
direction ; thus native productions will be stimulated, and in
return the manufactures of the western world will und a
market in previously inaccessible regions, At the same time
tue facilities afforded by the overlaud route for through commu-
nication with Indis and the East caunot be too nghly appraised,
either as regards time or comfort. Meantime the local traftic
upon the Soudan Railway will, according to Mr. Fowler's
report, be cousiderable, comprising all the vaned articles of
freight which now converge by the various camel routes that
meet at Metemmeh, on the Nile,opposite the southern terminus
of the line, as well as from Khartoum up, and from Berber
down, stream. Inaddition to this freight, there will be created
a new traftic in the corn, cotton, and other vegetable produce
grown in the Soudan, so soon as there is & means provided tor
its export. As we have already stated, Mr. Fowler has wisely
selected g 3 1t 6 in. gauge for thus line, for the obvious reasons
that it combines ample capacity for a large and ipiaed trathe
(varying from presssd or half-pressed cottun, coming down
north ward, to machinery goiug southj, with the greatest
economy in construction, maintenance, and working.

The surveying expedition, eighteen in number, incliding the
chief, Mr F. Grabam, was organised in London, and sailed
from Southampton on the 16th deptember, 1871, 1ents, stores,
and all the necessary impedimenta were despatched with the
staff, which, on arriving at Alexapdna, wa. recerved by the
Egyptian officials, and no time was lust in prepaning for the
Jjourney, beyond that required for unloading the stores at
Alexandria, and transhiy ing thum again at Cairo on the nver

boats destined to carry the expedition as far above the First
Cataract os should he found practicable, It was arranged that

carry, besides, the bulk of the stores, whilst the staff was
divided into two parties of four each in the smaller, and two of
five each in the larger Loats. As it was probable that the
nature of the work would compel the expedition to work in
pairs, a further subdivision was eftected, by which all necessary
arrangements wete made for forming eight separate parties,

cach being fully provided with atores, a dragoman, cook, &c. |

As cvents turned out, however, this subdivision was un.
necessary, for, with few exceptions, the surveys were completed
in parties of four,

The four Dahabeahs left Cairo astern of the light paddle- !

wheel steamer on the 5th of Qctober, about seven days after
the time of high Nile. As during these seven days the water
level had falten some 14 in., it was necessary to push forward as
rapidly as possible in order to reach the foot of the First Catar-
act, when the difference in the water level above and below the
falls should be comparatively slight, but owing to the
prevalence of strong adverse currents, the steamer with her
heavy train astern d'd not make such rapid progress as was
anticipated, and she was thirteen days in reaching Assouan. at
the foot of the cataract

The sketeh un page 5u, shiows a pair of Dahabeahs lashed
togethcr, and conveys a good 1dea of the type of vessel. The

average length of these boats s about Lu0 ft., the beam 15 ft. the -

depth of hold 4 ft., and the draught of water 2 ft. 6 in. They
draw, however, more water forward thaa aft, being built in
this way in consequence of the common incident of running

aground on shallows, when with the light draught aft it is

casitl for the crew to get thea atloat again  We shatl publish
next month a drawing of une of tae fastest boats of this class,
a modern aflair altogether, asd an nnovation on the time-
lionoured practice of Egyptian shipwrights, heiog built of on

With a fair wind this Dahabeah could make a speed of 17
miles an hour, but the light draught of these vessels, and the
large surface of their cabins, deck honses, &c., when expased to
any buta fair wind, prevent tnem from having good sailing quali-
ties of any kind beyond that just mentioned—of sailing free
‘That they would be improved ny the addition of lecboards there
is hittle doubt, and these would have been introduced long since,
no doubt, did not eternal custom prohibit alteration A< a
rule the Dahabeahs sail up the Nile about November, before a
fair and prevailing north wind, which -arriez them as far as
the First Gatarnct. Indeed, this wind blows for about six

months in the year, and 1n gomg up st eam the gond sailing !

quality of the Dahabeah iz secn to advantage In returning,
however, with the current, and against the wind, other cha-
racteristics are developed, and it is then manifest how greatly
the improvement mentioned above would add to their sailing
ower.,

P The vesscls shown in the sketch are arranged almost in-
vanably with a cabin on deck, two others forward of the saloon,
two lavatories, two other cabins similar to thase torward, and a
large saloun in the stern, frequently used for the harem or
ladieg’ cabm. The kitchen 1s in the open air, and placed
furward of the foremast, & wooden screen usually keepiig it out
of sight from the after-part of the boat ‘fhe deck on the
cabins is generally provided with an awning, and forms the
{avorite resort of passengers by day, but is given up at night
to the captain, dragomen, &c., for their sleeping accommodation.
This deck iz approached by a ladder placed on cach side.
The floor of the saloon and cabins is generally from 1 to 2 ft,
Lelow the level of the deck.  The space under sleeping berths
sofas, &c., 18 hitted with lockers and drawers.

The method of towing the Dahabeahs is that shown in the
sketch,  Each pair is made fast together fore and aft, and the
tow ropes are crossed so that the line from the port quarte of
the steamer is made fast to the starboard bow of the starboard
Dahabeah, and vire versd  The object of this arrangement is tu
prevent the boats from swerving when any current catihes
cither bow, the tendency being immediately corrected by the
tow rope. This system is almost universally adopted on the
Nile.

The hours of sailing are limited b tween sunri-e and sunsct,
the towing steamer does not anchor, but merely lics alongside
the bank, whilc the Dahabeabs take their regular order alsv
alongside the bank, as shown in the sketch. The boats are
moored to posts, which are carried on hoard and driven into
the ground at night, if no natural moorings present themselves,

Frequently the surveying expedition was met Ly a guard of

a steawer should tow four of the native Luats or Dahabeahs,and | honour at the halting-places, despatched by the shiekh of the
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district ; this guard, which usually consisted of four Ambs,'

two armed with poles, and tw_ with ancient battle.axes, formed |
in all cascs sufficient protection during the night, as no oveasivn |
for their services ever aroso.

In ascending the Nile at the senson chosen by the expedition, |
sand-banks present little or no difficulty, and the courso taken |
is therefore far more direct than at low Nile, when the nume-
rous bends in the river have to be cacefully traversed, and the |
decpest chiannels selected by the experienced Nile pilots.

The mainsail carried by the Dahabeahs is similar to those |
with which one is familiar in many Mediterrancan ports. The
spar or yard carrying tho sail is seldom lowered, and is usually
about the length of the vessel (100 ft.), made in two lengths,
and jointed. The sail is reefed in the usual way. The mizzen
or after-gril is similar in shape. Each Dahabeah usually re-
quires a crew of six sailors, and a (. is or captain. It is steercd
by o tiller about 6 §t. in length, the steermans place being on
the upper dech.  In desceuding the Nile it 18 often necessary
tv employ sweeps, the hatches of the vessel are taken off, and
the crew stand on the floor, so that their arns are brought to
gunwale or rolloch level, The length of stroke taken being
about 8 ft, the men stand to theic work, waiking forward at
cach stroke, and pulling through.  In rowing down stream it |
15 usual to increase the crew to ten or twelve men.—FEngineering.

(To be continued.)

onwards the scenery is wonderfully beautiful and varied. Our
train had preceded that of the President from Orizaba, so that
ho did not arnive until nine o'cdock at night. The station

| and the city were illuminated, and there wasa grand ball ¢ 3

the theatre. The President remawmned in Vera Cruz until tue
afternoon of the 5th, and during these three days thero was a
constant succession ¢ f festivities. I do not know but that you
have often regarded me as too sanguine when [ have told you
not to despair of Mexico. But now my faith in her is stronger
than ever. We have completed our first railway,

FLFXIBLE SAW AND TOOTH FILING APPARATUS.

We illustrate on page 60, from the Scientific American,
an invention of the above description, recently patented in the
United States by Messrs. Frey, and Shecdkler and o, Eagle
Machine Works, Bucyrus, Ohiu,

This invention consists in an abrading wheel of emery or
corundum, liw..., upon a Alexible frame and st in rapid motion.
By means of a Lhandle, it s controllad by the oporator, and may
be placed at any angle to the article to be filed. The
device is especially applicable to the gumming of saws, circular
or upright, and the sharpening of molding bits or similar tools,

The working portions are composed of & movable frame, A,
which! by a ball joint, is hung on the main frame, B, so that

A T tiroten MExico,—The cotrespondent of the Mornsay | the grituling wheel, €, hias o universal movemont controllable by
Post, who, we blicve, is the only representative of an koglish | the handle, D. Still fr.ur motion is afforded by a seeond joint
souctal in Mesico, descubes the fiest journey made over the ¢ O0 the frame, 4, or the latter may Le <o arranged that only a
uea railway from Mcaico to Vern Cruz.  He says:—We lett | straight up and duwn ur side motivn can b: imparted to the
the capital very early in che morning of New Year's day. The y Wheel, which is thus hept square ty the work.  The lever and

Mcaian President’s train went fiest—ours followed at a 1espect- | Weight shown serve to balance the frame and whedl, and so
tul distance. Tl first stage of our journey—from the capital , r.lievo the hand of the op rator. .

to Buca del Monte, a distance of 150 milcs—was uneventful, |, The il trations represent the adaptations of the ruachine
The line for this distauce is quite level, and its const-uction | t0 various purposes.  Fig. 1 shuws itarrnged fur use in circu-
would hase been wasy had not the numberless ravines and | 8753w mills. - The apparatus is placed immadiatedy behind the
watcrcourses with which it is crossed necessitated the con- | $4W upon the plank, on the side where the tecth turn up, the
struction of as many bridges. At Boca del Monte—which we shaft of the emery wheel being in line with the bla}dc. '[‘hc
reachud before nuvti—the President and his party had been | cuuntershaft is attached to the back cud of thg'[‘»lnnk inadirect
regaled with a bountiful breahfast, They hau here been ) line with the driving pulley of the engine.  The bult or cord
met by the Governor of Vora Cruz and his suite, and here also l is placed upon the small pulley of tl.m machine, then around
the President s carriage was replaced by a very elegant saloon | the pulleys on the countershaft, turning an angle thenee to the
carriage, 80 atranged that its occupants could see the beautiful driving pulley. The "l’“'“_h" applice the whedd, which re-
scenery over which the line now passed without running frm volves at the rate of from 1,50u to 2,uuy revolutions per minute,
one side of the carriage to the other.  The engine which drew | tO the saw by means of the handle. . .

Lis train, as also that which diew uurs, was one of the Fairlie Fig. 2 represents the machine as applied to the dressing of
patunt, with steam brakes, which were highly uscful in regu- | Bley, drag, or cross-cut saws, and also to circular saws when
lating the speed of the trains when descenuing the fearfully | I moved from their mz.md‘rcls. Lhe appliances for hulalmg the
stecp grades on which we entered after leaving Boca del | inplements are the pn.nu;’)al features, and are clearly depicted
Moute, for from this point the character of the country sud- 8 the illustration. Fig. 3 shows the apparatus adapted to
denly changes.  We left behind us the dull and dreary plains, | §hapm,-;. molding bits or utters fur woud wutking machinery,
and plunged at once into anothier world—a worldo” mountains | L3¢ adjustable device for T olding these tuolsis representud at G,
and valleys, tropical vegetation, bottumless ravines, and steep | iD Fig. 4. It can Lereadily removed from the bar, H, by louscn-
precipices. Immediately east of Buca del Monto the road runs  inga sct screw. The arrangement shown in Fig. 2, fur holding
through a tuuncl, then plunges upon afnarrow 1ron bridge | S3YS, Ay then be substitute d and fastencd in place in a similar
which seems suspended in the air, and which spans a ravine of | ManNCr.
which you can scarcely sce the bottom ; and then goes whirling

down a descent of sixteen miles, with a fall of 1 in 25—the
longest gradient of this proportion in the world. It was
considcred unsafe to allow our train to run down this descent| Nicarauta S Casar.—The last United States exploring
in one connection. 1t was divided intotwo, and so it happened | ¢spedition was, aciording to the latest aceounts, encamped
that as we looked from our windows we saw the Presideny's, ncar Virgin Bay on the Lake of Nicaragua, having gone up
train under our feet and the other half of our train over vur | the San Juan river by a tedious voyage in a steamer. The
heads. The end of thisexciting flight bro.sht us atsix o'clock , river San Juan is sawd to be filied with rocks forming rapids
to the charming valley of the Orizaba, and in the delightful | in one place half a m°le lung. Incase the San Juan s selected
city of that name we remained that ni ht and the next morn-, as the outlet on th atlaatic side, long dams will have to be
ing, resuming our journcy to Vera Cruz the following after- , built, and canals will have to baconstructed. From the camp,
noon. From Orizaba to the coast is eighty miles, and on the , near Virgin Bay, two ¢xploring parties have been sent out to
way we crossed the Mectlac River, which runs through a ravine , investigate the country, resuming the surveys at the points at
1000 ft. wide and 500 ft. deep. Instead of crossing the ravine ; which the work was left off last year. ‘Lhe line ucross the
en a bridge, the railway runs down the side of the valley,, ridge between the Pacific and Lake Nicaragua bhaving been
crosses the river on a low bridge, and then climbs up the op- , found impracticable, another linc, commencing at the Gonzales
posite side. The road here goes through a succession of cut- , river, which empties into the lake 20 miles further south, will
tings and tunnels, and over a number of small bridges, and | be surveyed at once.  Still further south, another cxploring
nothing can be more strange and picturesque than this portion | party is also engaged in secking a route to the Paafic. Tntil
of the route. The descent an the western side of the ravine | the Pacific side is thoroughly explored, operations will not be
is 1 in 33, and the metals here are laid on the solid rock , commenced on the country between the lake and the Atlantic.
through which the route has been cut, Soon afterwards we, The chief difficulties, it is believed, will be found on tne Atlantic
come to Fortin, 70 miles from Vera Cruz, and from this point | side,
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RIVAL STEAMSHIPS FOR THE CHANNEL PASSAGE.

The immense proportions attained bt the commeree between
Fnglend and France and the copstantly increasing passenger
traffic have Ied to the most extmavagant proposals £ r taune e
bridges anl other enginvering works.  The capitul demanded
for the carrying out of such works iv, however, so cnormous
that there is little prospect of any of them being carried out in
onr day. More reasonable proposals are those which look to
the use of the existing harbours, improved {o such an eatent
as will mgke them safe and easy of access to vessels of the
peculiar type it is proposed to construct.

‘The great drawbak to all locomation by sea 1~ sea sickness.
in our last issur we illustrated Mr Bessuner s newly invented
cabin. Steamships calculated to carry the swinging cabin have
been desiggned by Mr E J Reed,C B The following desenip
tion 1s taken from mformation furnished by the desiguers .

« These stecamships are dounuvle-cuded, and are propelled by
four large paddle-wheels, two at cach side  The cnds are kept
low for the purpose of reducing the motions poduced by the
action of the wind and of the sea, and the muddl  portiva 1s
made sufficiently high to enable them to steam at a hilh
speed against the worst seas they will have to meet A
rudder 1s fitted at each end with means for locking, so that the
ship will be able to steam in aither direction, and will not
require to be turned reund in harbour.

«Each steamer will be 350 ft. long, 45 ft. wide along the
deck beam and 65 f. wide iacross the paddle-boxes.  She will
draw 7 ft. 6 in. of water aud be propelled by two pairs of
engines of the collective power of 4,600 horses.

The great neculiarity of theae ships is that cach wall contun
& Bessemer saloon suspended in the middic of the ship (see fig
t 1). The Bessemer Saloon will form Ly far the tfinest

AND MECIIANICR’ MAGAZINE.

cabin that has ever been fitted 1n o ship. It is supposed that
the great length of the vessel, the speed at which it will be
propelled, and the peculiar construction of the saloon will
totally prevent sea-sickness in even the most delieate pass-
engers. .

Another plan, remarkable for its divergence from the ordinary
forma of ships 18 the double steam-ship proposed by Captain
Vices. A sketch of this type of ship s giver (in section) in
Fig. 2.

Imagiae that an ordinary ship, 45 feet broad, and 350 fect
loug, is sawn right down the middle, longitudinally , that the
two halves are scparated by an interval of 30 feet; that a flat
gide is then fitted on the inner side of each half ghip, and that
they are then bridged together by a strong platform, which
connects them rigidly “There is thus a clear waterway, or
rectangular cunal, 30 feet wide, along the whole length of the
ship, right down the middle, open at both cnds and at the
bottom, but covered as the top by the lower deck of the
saloons. Propulsion is effected by a paiir of ordinary paddie-
wheels placed in this canal, right amidshps—one paddle being
close to each flat side, with a clear waterway ten or twelve feet
wide between them.

Ships of this kind are remarkably steady in a rough sea and
are admirably adapted to secure immunity from sea-sickness.

‘The objections are, thet these vessels are unbandy, and steer
badly, aud that their form is il adapted for speed.  These are
very serious faults, and render them unsafe vessels for the
channel gervice. Our mail steamers frequently find it no casy
matter to enter Calais harbour, or to cross Boulogne bar in
safety, and they sometimes have to give up the attempt. Now
every one who bas experience of twin boats with tlat ~ides, is
awaro that they cannot be depended on for steering in o heavy
sea. Their flat sides made them answer the helm very slug-
gishly, and at the same time give doubile effect to the tendency
of the waves to turn them against their helm, This i< a bad
quality in the open se¢a ; it might be a fatal quality in attempt-
ing to cnter or leave a gutway in a cross sca—like Boulogne
harbour in & south-wester. ‘I'he danger is enhanced by de-
fective propulsion.

A twin ship has ncarly twice as much wetled surface as an
ordinarv vessel of the same displacement.

Another proposal, which has been much before the publie, is
that of Mr, S.J. Mackic, C. E. This is a donble-ended and
flat bottomed boat, 400 fect lonyg, 90 feet broad, and drawing
6 feet 6 inches of water. A section of it is given in Fig. 3.
Band By, are rectavgular waterwaye going right fore and aft,
differing from that in Captain Dicey's plan by baving & bottom
as well as a top and sides, and in there being twe of them,
instead of one central canal.  Mr. Mackie's mode of propulsion
is by two or three pairs of paddli-wheels working iu the rec-
tangular waterways e caims, as the advantage of his
design, great steadiness at sea, ample aod well-distributed
space for the accommodation of passengers, great longitudinal
and transverse strength, and the absence of any projections
which could rec-ive injury from waves or piers. He also ex-
ects to attain high speed.

ENGINES OF THE STEAM LAUNCHEN «BUJAK DERE"
AND “ GENERAL ADMIRAL.”

We illustrate at pages 48 and 49 exgines fitted to tho steam
launches ¢ Bujak Dere,” and ¢ General Admiral)” by Messrs.
Crichton, of Abb, Finland. The “ Bujak Dere,” is 461t. long,
ond 10ft beam Sho was transported on the deck of asteamer
to Constantinople, for the use of the Russian Ambassador
there. The¢ General Admiral "is nearly thesamesize , sho was
takeun ia picces to Moscow, and there put together for the use
of Mr. Mayne, the Commodore of the Moscow Yacht Clab.
Both bosts are of iron, aud the ¢ Bujak Dere #is very handsome.
The other is too flat, being constructed to draw very littlo
little wator. Both boats are clegantly appointed. ‘Fhe draw-
ings of the engincs, for which we arc indebted to The Lngineer,
explain themselves. They are fitted with cjectors, injectors,
aad donkey pumps. They obtained the large gold medal at
the Moscow Exbibition last year.

———————
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CEMENTS.—(Concluded.)

CEMENTS FROM CASRINE.

For glass, porcelain, stone and wood, the very best cement
is made of a suitable quantity of old cheese rubbed fine and
mixed with water to a thick magma, and o fourth part of pul-
verized lime added,

A still stronger cement for the same purpose is made by
slaking 1 pound of quicklime in water, and mixing with §
pound pulverized lime or sandstone and 1 pound pulverized
cheese. Before using, it is well to moisten the fractures or
cdges with warm water.

A so-called caseine waterglassis made ag follows : — The
caseine of skimmed milk is separated from it by the addition
of acetic acid, filtered, a:d the acid washed out with water
The pure caseine thus obtained is mixed with six times its
volume of concentrated waterglass. ‘This cement is8 tho-
roughly commendable, and well repays the trouble taken to
make it.

An excellent cement for artificial meerschaum, and one that
may be used to give consistency to silk goods or to coat arti-
ficial flowers and court plaster, to give moreadhesiveness and
firmness, is made by rubbing two to four parts of the above
caseine with cold borax solution till a thick liquid is obtained
that becomes clear on standing. ‘This also renders goods
waterproof.

WATERGLASS CEMENTS.

For glass, carthenware, porcelain, and all kinds of stone-
ware, these cements are excellent. A cement for glass and
marble is prepared by rubbing together one part of fine pul-
verized glass and two parts of pulverized fluorspar, and then
adding cnough waterglass solution to give it the consistency
necessary in a cement,

Waterglass mixed with hydraulic cement to & thick dough
makes a good cement for the edges and joints of stone and
marble slabs. It is well to mix but little at a time, as it
hardens very quickly.

LIME, GYPSUY, CLAY AND CEMENT, MIXED WITH WATER, OIL
OR  BLOOD.

For cementing stone and for filling crevices in buildings,
before they are painted, the masonswuse a cement made of
fresh blood, slaked lime, brick dust, broken up coal ashes,
hamwmerslag and sand in all proportions. This excellent ce-
ment hardens quickly, and offers great resistance to the action
of the weather,

4 lime cement for connecting water pipes, bathing tubs,
ete. ; & mixture of two-thirds fine brick dust, two-thirds un-
slaked lime, and two-thirds hammerslag, is made and stirred
up with lye or hot oil to a stiff dough.

Another cewment, intended to render Hessian clay retorts
impenctrable, is obtained by rubbing freshly slaked lime into
a concentrated solution of borax. The solution isapplied with
a stiff brush and allowed to dry, after which it is heated un-
til the glazing begins to fuse.

Clay mixed with water and fresh warm blood, containing
some unslaked lime, is used in Germany to close joints in
stoves. I'he cement is applied while the stove is hot. Wood
ashes, fire clay and salt mixed with water is uscd for the same
purpose. Fat and burnt clay, in equal proportiong, moulded
with water intoa dough, is also used.

Plaster of Paris mixed with water aud a cold solution of
alum is an excetlcnt cement for stoneware. It sets slowly, but
becomes as hard as stone.

IRON CEMENTS.

Their essential const. tuents are iron filings or borings. By
the addition of some common salt or sal-ammoniac they are
r1j idly oxidized, and the cement being thereby increased in
volume completely fills the crevices where it is put. An ex.
cclient luting or cement for the joints and crevices in
iron surfaces, and for rendering tight cast-iron steam and water
pipes and water tank is made of filings of cast iron. The fil.
ings are sifted to obtain thoso of the size of a grain of rice,and
then rubbed with horse urine and one-half part salt ammoniac,

l

well worked togother, and an equal quantity of flowers of sul-
phur added. The mass is hammered until its gets warm, and
then cold, and, finally, it begius to be brittle. In thiscondi-
tion it is put in the joints, and soon hardens. The surfaces
where it is applied must be frec from rust. Greasy and oily
substances aro most readily removed by rubbiag with cotton
dipped in benzine. The cement keeps best under water,

Another good iron cement is made by stirring 5 parts clay,
1 part salt, and 15 parts iron filings together with vinegar
to a magma. It will stand heat, and is used for bellows and
air pipes.

OIL CEMENTS.

An excellent oil cement for porcelain and for luting of re-
torts, flasks and porcelain evaporating dishesis obtained when
ordinary brick dust s powdered, sifted and mixed with an
equal quantity ofred lead, and then rubbed, under great pres-
sure, into old boiled linseed oil to a thick paste, which is
mixed with coarse sand to the stifiness of cement.
dishis to be covered with it, paste is applied before tho sand
is put in, and the sand then strewnupon it. The dish isafter-
ward exposed to a steady heat for a long time.

For larger vessels take 6 parts litharge, 4 parts fresh-burnt
pulverized lime and 2 parts white bole, and mix with coid
linseed oil.

Po fasten metallic letters to a smooth surface a cement is
made as follows :—30 parts copal varnish, 10 parts linseed

oil varnish, ¢ parts crude oil of turpentine, 10 parts glue dis- -

solved in a little warm water, and 20 parts pulverulent slaked
lime. It is very pliaut and soon hardens.

‘I'o unite copper and sandstone, take 33 parts white lead, o
parts litharge, 3 parts bole, 2 parts broken glass, and rub up
with two parts linsced oil varnish. X

As a polish for gravestones, basins, ete., & paint is made of
9 parts of finely sifted and burnt brick clay and 1 part litharge,
mixed with s suflicent quantity of linseed oil.

For connecting cast-iron water pipes, 12 parts Roman ce-
ment, 4 parts white lead, 1 part litharge, and § part colopho-
nium are pulverized and mixed ; from 24 to 3 pounds of it is
triturated with old linsced oil, in which is boiled 2 ounces of
colophonium.

Another for the same purpose is made of equal parts of
burat lime, Roman cement, potters’ clay and clay, separately
well dried, finely ground, sifted, well mixed and triturated
with linsced oil. Common lead lute for stopping openings in
apparatus is best made from litharge and red lead mixed with
old boiled oil. 1Incilcases the surfaces must be clean. They
stand well under water, N

As lead lutings are somewhat expensive, the following is
recommended :—Take 2 patts red led, 5 parts white lead, and
5 parts of the finest clay, and mix with boiled linseed oil.

A good oil cement for wood, especially for antiquo carvings,

is made of 1 part pulverized slaked lime and 2 parts rye flour, -

mixed with linsced oil varnish. It takes any desired colour

end polish.

‘I'o make water holders tight we may use pulverized slaked
lime and cod-liver oil,

A cement to make chemical apparatus tight can be prepared
from oil cake or pressed almond cake rubbed with water.

MISCELLANEOUS CEMENTS, ETC.

Furniture polish :—Moisten 120 pa.is beeswax with oil of |

turpentine, and add 7-5 parts finally pulverized resin, snd
enough aniline red to give the desired mahogany colour.

0il cement +—100 parts red lead, 250 parts white lead, 200
parts pipe clay ; mixed with boiled oil.

Whater cement —100 partsslaked lime, 190 parts brick dust,

160 parts sand, 50 parts blacksmiths' dross, 50 paris powd-

cred lime ; mix with water.

Another :—600 parts iron filings, 100 parts ignited sand, 100

parts powdered slaked lime ; mix with water.

Iron and blood cement :—100 parts pulverized lime, tritur-
ated with bullock’s blood, 290 parts cemeunt, and from 5 to 10
parts iron filings.—Journal of Appled Chemistry.

It hag been noticed in Kansas that the buffalo grass of the -

prairies gradually disappears and is replaced by other grasses,
as the countsy becomes the home of civilized men.

When a .
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THE VENTILATION OF SMALL HOUSES.

We condense the following from a paper read by Dr. J,
Baker Edwards, at the rovms of the Natural History Socicty in
this city.

At the last meeting | dwelt with much emphasis ou the
fact that the exhalations from the skin and from the lungs
of hunan beings are xot justly estimated by the mere chemical
products of combustion (i, e., by the amount of oxygen con-
sumed and by the amount of carbounic acid and steam pro-
duced.) Such an estimate is only oue element in the general
~aleulation.

Any one who has attended a crowded police «ourt fur a few
hours must realize the fact that the air hecomes laden with
« dirty smells” arising from organic matters given off from the
bodies and clothing of the multitude, and which may more
properly be regard d as vapours thanas gases. These condense
continually in woollen clothing, drapery, and bed-clothing. and
the first mode of veatilation to which I waould call attention,
and which is worth the notice of every houscholder, is the
areat value of periodically turning out every article of clothing
and of drapery to get a thorough ventilation in the fresh air.

The practice, which is only occasionally observed, of putting
Llarkets, coats, &c¢., out of the window, especially in the sun's
rays, is of inestimable value, and ought to be universal. ‘The
relief thus afforded to invalids confined to one room L have
myself experienced, and been grateful for; aud the value of
such disinfection, as well as the process of heating to 2129
the garmeants of pativnts recovering frum infectious disorders,
should not be ost sight of.

A second mode of indirect ventilation is by the frequent
lime-washing of the basemnent premises of small houses. Lime
an{ carbolic acid have each great purifying powers, and when
combined and used every mouth o1 so, will punfy most effectually
air which is otherwise musty, fusty and unwholesome, The
cellars of the smaller class of houses are frequently damp and
unhealthy. A plentiful use of the lime-wash is the best remedy
for this. It is bad economy to devote the basement of a small
house to the rats ; it should be clean and habitable,

3edly.  The use of carbolic soap in scrubbing floors is highly
to be recommended. Moreover, during the summer months,
the house will Le much sweeter and cleaner i curtains and
carpets are rolled up and put away. In this climate they are

. worse than uscless in summer, and are ounly harbourers of dust
and insects.

4thly. The stovepipe holes are the proper apertures for
ventilation during summer. It is an absurd practice to stop
them up. They may be made available for the verv best
weans of ventilation, und the mode I now exlubit, and for which
I have muade application for a patent, is, I think, a cheap and
perfuct ventilation, but if this is too dear at a dollar you may
nail a piece of perforated zine over your stove-pipe hole and
obtain a great deal of comfort therefrom during the summer.

Furthermore, if you have good clean lime-washed basements
and kitchens, you can keep your house much cooler and less
oppressive if you keep your double windows on during the
stunmer, and only open them at night. The coating of air
between the windows arrests the heat rays of the sun, and
keeps the house cool. For winter the chief object in a small house
1s to equalize the temperature vo that there shall be no chill
in passing from onc room to another, or from a room to the
stair-case. The hall stove usually accomplishes this; it is
desirable that water should always be kept evaporating upon it
to moisten the heated air, Comfort will be best secured by
pasting paper round every double window and nailing list round

- every door to fill up all chinks and crannics, let all the fresh
' air come up from the basement, and ventilate by the chimnies

or by the attic.  In rooms which are apt to be over-heated at
night from the use of gas, or stove heat, the best contrivance is
a ventilator such as I bave described, placed in a T pipe in
place of the clbow of the stove. This may be regulated if the
stove be burning, by a daaiper. A similar use of the ventilator
in a Kitchen stove would carry off all the smell of cooking
which now generally ascends the staircase of small houses, and
is not always agreeable.

Simple attention to these hints will afford tenants the comfort
of a good ventilation at a very small expense, and if these or

similar precautions be neglected by them, I fear landlords
will in vain scek for any perfect system of automatic ventila- |
tion. To obtain a good draught from the chimney top without |
back smoke, I recommend the form of chimney now exhibited,
which should be made in galvanized iron, and which will under
almost all circumstances insure an ascending current of air
suflicicnt to ventilate several apartments 1t consists of three
‘T pipes put together, and is both cheap and eficieut. Lastly,
I call your attention to a simpi» form of ventilation for hanging
windows, consisting of an oval tube of perforated ziuc, con-
taining a hanging curtain for the exclusiou of dust, which is so0
great & nuisance and a foe to ventilation during somne months
in the year in this city.

One of the forms in which this useful contrivance is now
offered to the public is represented in the accompanying illus-
tration.

Its object is Economy, Erriciescy, and ReEapiNESs oF ApPLI-
capion. It is adapted to things as they are; and furnishes a
cheap and ready improvement thercun, which may be at once
adopted with advantage in cvery houschold whach is provided
with “a stove-pipe hole,” aud where is the house in Canada
without one ?

The simple principle of the banging curtain, placed between
two perforated surfaces, ensures u current of air, inwards to the
chimney, whenever the atuosphiere in an apartinent becomes
heated and before it becomes oppressive.  Cold air falling as a
down draught in the chimucy is on the other hand distributed
in fine streams by the perforated back, and closes the curtain,
Soot and smoke are thus prevented frum entering the chamber,
and the ventilator can only act, and will act constantly, as a
vent for overheated air and the products of its combustion, By
itg constant action an oppr.ssive condition of the air is cftec-
tuaily prevented.

‘The principle is adapted to much larger application, but the
above is the every day—and every house—convenicnce which
will meet the requirements and the pochets of the multitude
of Canadian houscholders.

New Macsero-erretric Macimivg.—We have had an opportu- r
nity of witnessing the trial of & magueto-clectric machine,
which appears to be likely to give satisfuctory results. The
machine in question was made in France, but Mesers. Whieldon
and Clarke, of Westminster Bridge-road, at whose works it
now stands, are cngaged in bulding a larger machine on the
sane principle. It will be remembered that i Wilde's machine
the large electro-magnets were excited by an induced current
deiived from a 10w of small steel magnets, between which
worked a Sjemens armature.  ‘The present machine dispenses
with the permanent magnets, the induced currents being made
to circulate vound the soft iron wagnets which produced them.
To Sicmens and Wheatstone is due the proposal that such a
machine should be constructed. iron has usually some traces
of permanent magnetism, especially if it has once been
maguetised, and this magnctism is sufficient to induce feeble
currents in a revolving anmature. These currents are sent
round the iron magnet, thus increasing its magnetism.  Ladd
also constructed a machine which embodied the principle. By
the rotation of one Siemens armature, he obtained an induced
current from a soft iron magnct, which he in turn further
excited by the induced current. A second Sicmens
armature then collected the indnced current from the other
end of the magnet for use.  The machine—at the tnial of which
we were present—consists of a row of moditied horseshoc
electro-magnets, surmounted by another row of inverted similar
clectro-magnets, the poles cons ‘quently being face to face, but
of course separated by @& space. In the central space there
revolves a drum carrving the armatuves, one anmnature being
supplied to every pair of magnets. ‘The armatures are simply
rings or hoops of soft iron, surrounded by a number of helices
containing wire. The cnds of the wires of cach heliv are
brought down to the shaft of the drum, cach insulated from
the other, and thenee the cwr ats are collected in the usual
way. Picces of iron attached to the poles of the magnets partly
embrace without tonching the armatures. In the machine in
question there weie three anmatures, ons of which was suflicient
to excite all the magnets by mcans of the induced currents, as
above desenibed, and the other two were suflicient to provide a
powerful current, which gave an exceilent light in one of Mr.
I.add's lamps. The power required to drive the macline was

about 33 or 4 horsc.—Engincer. l
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WIRING THE WORK.

Mr. Humphrey Turner, of the Cardigan Steel and Wire Bills,
has patented an invention of his for applying wire to building
and other purposes  The invention consists in the application
of wire, steel cut in strips, ot iron rolled to particular patterns,
for walls, ceilings, voofs, and floors of buildings , it is also ap-
plicable for large cisterns, water-tanks, brewers' squares, and
other vessels. In the erection of a house it is thus applied.
The foundation is laid and brought up 12 in or 18 in. above
the ground. Iron, cast metal standards, and straining posts
are fixed at certain distances  To these wire is attached from
& in. to 2 in. apavt, and i8 strained from the posts through
holes in the standmds  Pancls and proper stay posts are then
fixed iuside the wire at proper distances, according to the
thickness ot the walls required. ‘The walls are formed by
means aof & conctete, and while this is being laid on inside, the
plast-rer may carry on his work on the outside, by laying on a
better material consisting of cement and sharp sand. The
walls being brought up to the height required for the first
floor, iron plates arve 1aid upon them with holes for the wire to
pass through An iron or cast metal beam is then thrown
scrose the centre of the rooms from wall to wall, and when the
walls are complete, the wire is strained upon them through the
plates, and in this way the whole of the building is sccurely
tied. Mr. Turner claims that the wires will supersede the use
of floor joists of wood, and will form beds for voncrete floors.
They will also answer on the under side as laths for the plas-
tered ceilings, and the plastering may be carried on at the
same time as tho laying of the floors in concrete. ‘Che next
floor is completed in a similar manner. When the reguired
height is reached, the plates and beaws are laid so0 as to givea
proper fadl for the water, and a wall is carried on the top of the
plates for 3 ft. or 4 ft. The wires are then strained across the
whole of the top and on these concrete is laid, thus doing away
with rafters and slates. Mr, Turner contends that the only
wood 1equired in the construction of & dwelling-house will be
for doors, cupboards, window sashes, and panes. ‘The stairs
may be of concrete or wood. Houses thus built would be
almost fire-proof, and no vermin could get a ludgment in the
floor and skirting boards, because they would be made of solid
concrete.—Luilder.

MISCELLANEA.

Frorimpa is shipping alligator hides to Europe.

‘Tur Japanese coast is to be lighted with mineral ojl.

Pear was being used in Fond du Lac, Wisconsin, more exten-
sively last winter than ever before, both in offices, residences,
aud for making steam, The results are said to be generally
satisfactory.

Tae International Railroed will cross the Rio Grande at
‘T'oledo, and gne branch of the Missouri, Xansas, and Texas
road will cress it a little above Rio Grande City, near the
mouth of San Juan River.

Ax association for the promotion of exploration in Africa
has been formed at Berlin under the name of the African
Society. Dr. Schweinfurth, the botanist, and Dr Peterman,
the geographer, are among its founders.

Tug Viexxa Exmsirion.—The Tageblatt states that Austria
has come to an understanding with the other Governments
that no decorations are to be given in connection with the
Vienna Exhibition,

Epoxy weighs eighty-three pounds to the cubic foot ; lignum
vitze, the same; hickory, fifty-two pounds; birch, forty.five
pounds ; beech, forty ; yellow pinc, thirty-eight ; white pine,
twenty-five ; cork, fifteen, and water sixty-two.

In Egypt mummies have been found with teeth filled
with gold, and in Quito a skeleton has been discovered with
falge tecth secured to the cheek bone by gold wire. In the
muscum at Naples, among some of the eurgical instruments
discovered at Pompeii, there is a facsimile of Sims’ speculum.
In the ruins of Nineveb, Layard found several magnifying
glasses.

Prooress or tar Hoosac Tusner 18y Marcen, 1873 —Heading
advanced from cast end westward, 155 fect; from west cast-
ward, 162 feet; total extension of headings during March,
317 feet. Total lengths opened to April 1st, 22,593 fect , re-
maipling to be opeunea, 2,238 feet, being 202 feet less than half
a mile,

Tug Central Pacific Railroad Company are constructing

wharf and warchouse facilitios on an extensive scale at
Knight's Landing, in Yolo county, California, for the accom-
modation of the grain and other traffic from the Upper Sacra-
mento river and valley.

Pror. Rankine says the weight of rails per yard in length
should cqual fifteon times the reatest load on the locomotive
drivers in tons. Perdoanet, in France, takes twelve instead of
fifteen, ‘The United States Philadelphina and Reading Railway
Company, on rails made with great care by the company, pre-
fer not to excced 4 tons on a 64 1b, rail,

It is a well known fact that iodine, when dissolved in
liquids cont .:ning tannin, cannot be detected by the ordinary
starch teat. Tessicr has found, however, that on adding to
such a solutton a few drops of a ncutral solution of chloride
of iron, the iodine is at once got free, and can bo detected by
covering tho test glass with a watch glass or an inverted
funnel, coated on the inside with a starch paste.

Tus total valuo of tho Atlantic stcamship was probably over
£100,000. She was of 3, 535 tons, and 600-horse power, and
was built at Belfast in 1870 for the Qceanic Steam Navigation
Company (the White Star lino), of Messrs. Ismay, Imrie, and
Co., of Liverpool. Her number of saloon passengers was 33,
and of stoorage 760, while the crew amounted to 136.

A7 arecent meeting of the Frankfort Polytechnic Associa-
tion, Professor Boettger exaibited a novel kind of ink, which
is admirably adapted to take on journeys and exploring ex-
peditions. White blotting paper is saturated with aniline
black and soveral sheets are pasted to form a thin pad. When
wanted for use, a small pieco is torn off and covered with a
little water. The black liquid which dissolves out is a good
writing ink. A square inch of the paper will give enough ink
to last for a considerable writing, and a few pads would be all
that an exploring party need carry with them. As wateris
always available, the ink is readily made,

Tue New York Bazaar says -—It was a pleasant story, but
not exactly true, that Professor I'yndall proposed to give all
the money he mado here for the foundation of something scien-
tific. le has madea handsome sum, though not so much as is
gencrally supposed. ‘The agents and such have taken the
lion’s share. In Philadelphia he got at the rate of $500 out of
$1,500 profit, in Washington $2,000 out of $5,000; in Boston
be cleared $3,000.
Brooklyn, where everything after the barc expenses went to
him.
payingall expenses be will take home with him about $15,000,
which on the whole, is what printers call a # fut take” for three
months' work. He expresses himself as delighted with every.
thing and everybody in this broad Western expanse,

PavxoxtoLoGy.—On the estato of Baron Busche Streithorst,
of Thale, in the Ilanoverian Harz Mountains, a very curious
throve has been mado in the shape of a well-preserved mam-
moth skeleton, whether of the megatherium or dinotherium
description is not mentioned. This antediluvian relic mea-
sures 15 feet in length and 9 feet in height, and includes four
teeth weighing 71bs. each, and two powerful bent tusks 5 feet
long, in such a state of preservation that they might compete
with ivory powder for the manufacture of jelly, The hip
and shoulder sockets measure from 7 to 8 inches diameter
The monster was discoverered in an old clay and marl pit,
five feet below the prescut level, or from 80 to 90 fect below
the original onc.

Tne sizo of the sun may thus be comparatively shown :—If
the carth were represented by a ball 2} in. in diameter, the
sun would require a ball of 18ft. in diameter. If the carth
were placed at the centre of the sun, tho moon would be go far
inside the sun’s surface that there would be almost room for
another moon beyond, the distance of the wmoon from the
carth being 240,000 miles, and of the surface of the sun from
its ceutre 430,000 miles, In bulk, the sun is a million and a-
quarter times larger than the earth ; that is, it would take that
number of earths rolled into one to make up the bulk of the
sun. It would not take that number to make up the weight
of the sun, for the sun is lighter, bushel for bushel, than the
carth. It weighs about 325,000 times as much as the earth.
With that cnormous mass, the force of gravity must be
twenty-cight times as great as on the surfaco of the earth ; so
that the weight of an ordinarily heavy man on its surfacoe would
Le about two touns.

But he made the most in this city and

In these two cities he has ¢ salted” about $13,000. After
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THE BOTUNDA FOR THE VIENNA EXHIBITION.

We have already given somo particulars and an illustration
of the building erected for tho Vienna Exhibition. Let us add

| afew statements made by tho correspondent of the Journal

of the Franklin Institute :—

Accurately stated, the exterior diameter of the Rotunda is
107 83 metres, and its height 84:1 metres. A rounded roof,
supported upon thirty-one iron columus, 24-35 metres high,
rises, with an angle of 31°, to a height of 48-2 metres, and is
terminated by a central ring of 30.9 motres diameter, The
exterior of the roof is covered smoothly with shect metal, and,
viewed from below, has the appearance of a smooth truncated
cone. Upon this conical roof is placed a so-called observatory,
composed, like the rest of the structure, entirely of iron, the
outer diameter of which is 324 metres, and the height 10
metres. Upon this, finally, there is placed another building,
8 metres in diameter, and 18-5 metres high, which terminates
in & crown, whose highest point is 841 metres above the
flooring below,

At a beight of 23 metres in the interior of the Rotunda there
is placed a gallery, directly agawnst the pillars, havinga
breadth of 142 metres. This may be reached by two stairways,
on opposite sides of the Rotunda, or by two elevators, in-
troduced for the purpose.

The entire space covered by the Rotunda measures 338-8
metres in circumference, and the surface covered by the roof
measures 9,405 square metres, the interior circumference is
319 6 metres, and the spacs available for the purposes of the
Exbibition and accommodation of the visitors is 8,129 square
metres,

To give au idea of the forces operating upon the various
portions of this structure, & few data are attached.

The vertical pressure upon one of the iron columans of the
Rotunda=109 tons. Preesuro on the lower portions of the
radial rafters—=211 tons; horizontal strain on same= 181 tons
Tangential strain on the lower roof ring===863 tons, Pressure
on the upper ring, upon which the observatory rests=217
tons. The total weight of the structure of the Rotunda may
be stated in round numbers at 80,000 hundred-weight (Zoll
centner), or about 4,000 tons. The pillars rest upon béton
foundations, which were prepared for this purpose as early as
October 30th, 1871.

Lake Sveerior Mixes—~—The statement has frequently been
made that the shipments of iron ore from the Lake Superior
mines this year will reach enormous figures. According to
estimates made last fall 800,000 tons were to be shipped fiom
Escanaba alone, and adding the probable shipments from Mar-
quette and L'Anse, and possibly from 4shland, the grand tutal
of shipments from the Lake Superior mines this year were to
rcach nearly, if not yuite, 1,500,000 tons, against about 900,000
tons last year. It is now said, however, that present prospects
do not warrant any such conclusion. The iron markets are
falling, and it is expected that the demand for iron must de-
crease, and prices decline, being far in advance of those the
iron manufacturers are willing to pay. Of the whole prospect-
ive product there have been but about 300,000 tons entered
upon as sold at ¢ the market price.” In order to get out any-
thing like the amount of ore estimated last fall to be shipped
this year, a heavy force in the mines would be required ; but
mines in work are run very light, the owners not being willing
to take the risks of the market. From this it is inferred that
the estimeted product for this year is too high, and that in
reality it will not be very much in excess of last year.

RAILWAY MATTERS.

Car WhEELS AND AxLes.—It is stated that 104 patents have
been granted in this country upon car axles and wheels hav-
ing the idea in view, of making car wheels to run indepen-
dently, as in turning & curve.

Surro Tunxev.—The Territorial Enterprise of the 11th says:
It was yesterday reported that Adolph Sutro had succeeded in
negotiating in Europe & loan of $3,000,000 for the Sutro Tun-
nel Company. What foundations there may be for the report
we are unable to say.

Tug railroad tuanel at Baltimore, which is to unite tho roads E
on tho north and south sides of the city, is to bo completed
before the end of June, snd, until the completion of the
Broadway Underground Railway in New York, will form the
largest underground railroad possessed by any city in America.

o a————

Avrtouatic Rawway Cournings.—In refercnce to the pre-
miums proposed to bo offered by tho Association of German
Railway Companies for the best system of Automatic Coup-
lings for Railway Carriages, we understand that the full details
and arrangements are not as yet dcfinitively decided upon ;
but in the course of a few weeks the particulars will be made
known by the Geschafisfuhrdeen Direction Deutscher Esenbahn
Verwaltungen at Berlin,

FinrgLgss Locodorive —Dr. Lamm’s ¢ fireless locomotive
has been introduced to the inhabitants of Brooklyn. The
machine consists of a thickly-clothed and strong reservoir
and a small stecam-engine. Into the reservoir, water, at a
very high temperature, is forced from a stationary boiler, and
suflicient steam is thus obiained to propel an ordinary car at
twelve miles an hour, During the first half of the journey
this pressure fell to 201bs,, but decreased less rapidly in the
second half, when the gauge showed 651bs. at the termination
of the six miles. The journey appears to be continuous,

Tus importance of railroade in the development of the re-
sources of the American States may be cstimated from the
fact that the cost of transporting Indian corn or wheat over
an ordinary highway is about twenty cuents per ton per mile,
while those cereals raay be moved upon railroads at one and
one-fourth per cent. per mile.

It is expected that ina few years Germany will equal, if
not surpass, England in her resources. She is now construct-
ing a new network of strategical railway, which will extend in
extent four thoussnd kilometres. The backward state of
Iranco has occasioned some natural annoyance, and the
French press urge the importance of making some vigorous
efforts to make up for past deficiencies. They point out that

the General Councils have given a veritable pronunciamiento
in favour of multiplying the railways. If she cannot do better,
they trust that France will prove sufficiently ambitious to
raise herself to the level of Switzerland and Denmark in the
statistics of railways.

CoxstaxtiNorLE TraMways.—The report of the directors of
the Constantinople Tramways Company for 1872, states that
the company’s four original lines of tramways were in full
work eight months before the poriod stipulated. There are
16,000 metres of tramway, and 5,200 motres of omnibus lines
at present worked by the company, or rather over 13 miles in
all. These lines were served last year by 64 vehicles. The
number of passengers conveyed last year was 5,035,042, who
paid 6,535,597 piastres. The present number of passcugers
ranges from 125,000 to 130,000 per week, and this number, it
is expected, will increase when the fine season sets in to from
180,000 to 200,000. The company’s staff consists of 431 per-
sons, exclusive of fore-runners. The roturn realised upon the
shares last year was at the rate of 6 per cent. per annum.

A Reronrter of the Hartford, U. 8., Dasly Times,thus describes
Smith's vacuum brake, which is in use on the road between
that city and New Haven: # The apparatus is stimply an ar
cjector placed in the cab of the locometive, which is connccted
by pipes and hose to a flexible air chamber, similar in con-
struction to an accordion, and this is connected to the biake
rod underncath each car. The engineer, by ope:ing a steam
valve, produces & vacuum in the ¢jector, causing the espulsion
of air from the flexible air chamber, bringing the heads of the
air chamber together, which movement contracts or shortens
the brake rod and applies the brake. The moment the engineer
opens the air valve, the pressure is mstantancously relieved
The pressure is applied extcrnally and gradually, and is applied
to tho rear car first, This obviates the breaking of couplings
and hose ; and the jerking, unpleasant motion of the cars that
accompawmes the usual method of applying the brakes is done
away with. Another advantage is, that when the vacuum i<
produced it draws the hose coupling and joints together, while
other power brakes, operated by inward pressure, strain and
open the couplings and joints,
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